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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 GRD110:,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 CAUTIQN, Wwill be followed by
important safety information that must be carefully reviewed.

A DANGER Indicates an imminently hazardous situation whieh will result in death or

serious injury if you do not follow the instructions.

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

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

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

o Current transformer circuit

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

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 Besecurely earthed.

CAUTION
e Operating environment

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

o Ratings

Before applying AC voltagexand/current or the DC power supply to the equipment, check that they
conform to the equipnient ratings.

e Printed circuit board

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

o Externalcifcuit

Wheén cennéeting the output contacts of the equipment to an external circuit, carefully check the
supplyfvoltage used in order to prevent the connected circuit from overheating.

o Connection cable
Carefully handle the connection cable without applying excessive force.
e DC power

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

e Modification

Do not modify this equipment, as this may cause the equipment to malfunction.
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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, et

reduce.
e Disposal 0

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

GRD110 series relays provide non-directional overcurrent protection for radial distribution
networks, and back-up protection for transmission and distribution networks.

Note: GRD110 series relays are non-directional, and are applicable to systems where a fault current
flows in a fixed direction, or flows in both directions but there is a significant difference in
magnitude. In systems where a fault current flows in both directions and there is not a significant
difference in the magnitude of the fault current, the directional overcurrentgproteetion provided
by GRD140 facilitates fault selectivity.

The GRD110-500 series has two models and provides the following prote¢tion schemes in all
models.

e Overcurrent protection for phase and earth faults with @efinite”time or inverse time
characteristics

e Instantaneous overcurrent protection for phase and earthfaults

The GRD110-500 series provides the following proteéetion schemes depending on the models.
e Sensitive earth fault protection
e Undercurrent protection
o Thermal overload protection
e Negative phase sequence overcurrent pretection
e Broken conductor detection
e Circuit breaker failure protectioft
e Countermeasures for magnetising inrush

e Blocked overcurrent and blocked busbar protection

The GRD110-500 series prevides the following functions for all models.
e Four settings groups
o Autoreclosingyfunction
o Configurable binary inputs and outputs
o Circpit breaker condition monitoring
o Trip, ciredit supervision
o Automatic self-supervision
¢ “Menu-based HMI system
e Configurable LED indication
e Metering and recording functions
e Front mounted RS232 serial port for local PC communications

e Rear mounted one or two RS485 serial ports for remote PC communications

Table 1.1.1 shows the members of the GRD110-500 series and identifies the functions to be
provided by each member.
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Table 1.1.1 Series Members and Functions
|:| : Scheme switch [APPL] setting

Model Number

GRD110 -

500

520

3P

2P

1P

3P

2P

T

Current input

3P+E

2P+E

3P +EO+SE

2P+E+SE

E+SE

IDMT O/C (OC1, OC2)

DT O/C (OC1 - 4)

Instantaneous O/C (OC1 - 4)

IDMT O/C (EF1, EF2)

DT O/C (EF1 - 4)

Instantaneous O/C (EF1 - 4)

YNNI RN NS RN

AN N R NI N N RN

SEF protection

AN N R N BN

Phase U/C

AN

Thermal O/L

AN R N R NI AN () 0 N Sl BN BN

NPS O/C

Broken conductor protection

CBF protection

Cold load protection

Inrush current detector

Autoreclose

Trip circuit supervision

Self supervision

CB state monitoring

Trip counter alarm

| SRR S

BN ENENENEN

NN RN RN RN RN N

SN NN RN RN

> Iy alarm

CB operate time alamm

Multiple settings groups

Metering

Fault records

Event recofds

Disturbance records

NIEN AN RN RN RN RN RV o N AN RN RN RN AN RN RN NN

Communication

{\

NEYEYRYESEY A

NIEN RN AN ESENRY

DN I N N I N R N O N O O N NG N N N N I N N (N > - N I N N N N N NI AN

NN RN RN RN RN N

NEYEYAIRYEYA

E: current from residual circuit
E®: current (o) calculated from three-phase current in relay internal
SE: current from core balance CT
3P: three-phase current
2P: two-phase current

IDMT: inverse definite minimum time
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DT: definite time
O/C: overcurrent protection

OCs: phase overcurrent element

EF=*: earth fault element O
SEF: sensitive earth fault

U/C: undercurrent protection

O/L: overload protection
NPS: negative phase sequence
CBF: circuit breaker failure *

Model 500 provides three-phase or two-phase phase protection and earth ul@tion or earth
fault protection depending on the scheme switch [APPL] setting.

Model 520 provides three-phase or two-phase phase protection and % sensitive earth
e m

setting.

protection or earth and sensitive earth fault protection depending $

e switch [APPL]

%

— 10 —
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2. Application Notes

2.1 Phase Overcurrent and Residual Overcurrent Protection

GRD110 provides radial distribution network protection with phase fault and earth faunlt
overcurrent elements OC1, OC2, EF1 and EF2 for stage-1 and stage-2, which have selective
inverse time and definite time characteristics. The protection of local and downstream terminals is
coordinated with the current setting, time setting, or both.

Note: OCI1, OC2, EF1 and EF2 elements that have inverse time or definiteytimeieharacteristics are
discriminated with OC1-I, OC2-I, EF1-I and EF2-I or OC1-D, OC2-D, ERl-D"and EF2-D
respectively.

2.1.1 Inverse Time Overcurrent Protection

In a system for which the fault current is practically determinied by, the fault location, without
being substantially affected by changes in the power sourcedmpedance, it is advantageous to use
inverse definite minimum time (IDMT) overcurrent protec¢tion. This protection provides
reasonably fast tripping, even at a terminal close to the pewer.sgurce where the most severe faults
can occur.

Where ZS (the impedance between the relay and thefpower source) is small compared with that of
the protected section ZL, there is an appreciable differenee between the current for a fault at the far
end of the section (ES/(ZS+ZL), ES: source woltage), and the current for a fault at the near end
(ES/ZS). When operating time is inversely proportional to the current, the relay operates faster for
a fault at the end of the section nearer the powert Source, and the operating time ratio for a fault at
the near end to the far end is ZS/(ZS™ ZL).

The resultant time-distance chagactegiStics are shown in Figure 2.1.1 for radial networks with
several feeder sections. With the same Selective time coordination margin TC as the download
section, the operating time cane further reduced by using a more inverse characteristic.

Operate ti

)

me

|
I
1
|
(o= Tt o :
A B C

Figure 2.1.1 Time-distance Characteristics of Inverse Time Protection

ThegOC1-I and EF1-I have the IDMT characteristics defined by equation (1):

s M}H "

where:
t = operating time for constant current I (seconds),

I = energising current (amps),
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Is = overcurrent setting (amps),
TMS = time multiplier setting,

k, a, ¢ = constants defining curve.

Nine curve types are available as defined in Table 2.1.1. They are illustrated in Figure 2.1.2.

In addition to the above nine curve types, the OC1-I and EF1-I can provides user configurable
IDMT curve. If required, set the scheme switch [M#*#:] to “C” and set the curve defining gonstants
k, o and c. The following table shows the setting ranges of the curve defininggeonstants. OC2-1
and EF2-I for stage-2 also provide the same inverse time protection as OC1-I{and’EF 1-1.

IEC/UK Inverse Curves IEEE/US Inverse Cunves
(Time Multiplier =1) (Time Multiplier= 1)
1000 100

\ S

\
RN

A\AY AN

—— LTI

-
o
!

p/4

Operating Time (s)
>
Operating Time (s)

L H
NI
1 i
\\ N\l
1 4
Y \\_ vi
& ~ co2
Cos8
El T:‘
— El
0.1 ‘ 0.1
1 10 100 1 10 100
Current (Multiplejof Setting) Current (Multiple of Setting)

Figure 2.1.2 IDMT Characteristics

Programmable Reset Characteristics

OCI1-I,0C2-KEF1-I and EF2-I have a programmable reset feature: instantaneous, definite time
delayed, o, dependent time delayed reset. (Refer to Appendix A for a more detailed description.)

InStantaneous resetting is normally applied in multi-shot auto-reclosing schemes, to ensure correct
grading bgtween relays at various points in the scheme.

The inverse reset characteristic is particularly useful for providing correct coordination with an
upstream induction disc type overcurrent relay.

The definite time delayed reset characteristic may be used to provide faster clearance of
intermittent (‘pecking’ or ‘flashing’) fault conditions.

Definite time reset

The definite time resetting characteristic is applied to the IEC/IEEE/US operating characteristics.

If definite time resetting is selected, and the delay period is set to instantaneous, then no
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intentional delay is added. As soon as the energising current 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 feset
period. If the energising current exceeds the setting for a transient period without causing tripping,
then resetting is delayed for a user-definable period. When the energising current falls below the
reset threshold, the integral state (the point towards operation that it has travelled) of the*tuming
function (IDMT) is held for that period.

This does not apply following a trip operation, in which case resetting is always instantafieous.

Dependent time reset

The dependent time resetting characteristic is applied only to the IEEE/US%perate characteristics,
and is defined by the following equation:

t=RTMS x| ——— (2

where:

t = time required for the element to reset fulljmafter ¢omplete operation (seconds),
I = energising current (amps),

Is = overcurrent setting (amps),

k, = time required to reset fully after ¢omplete operation when the energising current is zero
(see Table 2.1.1),

RTMS = reset time multipliefisettiftg.

k, B, ¢ = constants defining cutye.

Figure 2.1.3 illustrates the dependent time reset characteristics.

The dependent time @eseticharacteristic also can provide user configurable IDMT curve. If
required, set the scheme switch [M#*#:*] to “C” and set the curve defining constants kr and 3. Table
2.1.1 shows the settingkanges of the curve defining constants.

Table 2.1.1 Specification of IDMT Curves

6F2S0858

Curve Desctiption IEC ref. k o c kr B

IEC Neormal'lnverse A 0.14 0.02 0

IEG'Very Inverse B 13.5 1 0

IEC Extremely Inverse C 80 2 0

UK Long¢Time Inverse 120 1 0

IEEE Moderately Inverse D 0.0515 0.02 0.114 4.85 2

I[EEE Very Inverse E 19.61 2 0.491 21.6 2

IEEE Extremely Inverse F 28.2 2 0.1217 291 2

US CO8 Inverse 5.95 2 0.18 5.95 2

US CO2 Short Time Inverse 0.0239%4 0.02 0.01694 2.261 2

User configurable curve - 0.00 - 0.00- 0.000 - 0.00 - 0.00 -

300.00 5.00 5.000 300.00 5.00

Note: kr and [ are used to define the reset characteristic. Refer to equation (2).

13 —
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Figure 2.1.3 Dependent Time Reset Characteristics

Time (s)

IEEE Reset Curves
(Time Multiplier = 1)

1000.00
100.00 i
=] ] /}n
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cos |
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1.00 ,A
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0.1

Current (Multiple‘of Setting)

2.1.2 Definite Time Overcurrent Protection

In a system in which the fault curtent dees not vary a great deal in relation to the position of the
fault, that is, the impedance between the relay and the power source is large, the advantages of the
IDMT characteristics are not fully utilised. In this case, definite time overcurrent protection is
applied. The operating times€an besConstant irrespective of the magnitude of the fault current.

The definite time overcusrengprotection consists of instantaneous overcurrent measuring elements
OC1 and EF1 and delayed, pick-up timers started by the elements, and provides selective
protection with graded Setting of the delayed pick-up timers. Thus, the constant time coordination
with the downstrgam Section can be maintained as shown in Figure 2.1.4 As is clear in the figure,
the nearer to the powér source a section is, the greater the delay in the tripping time of the section.

This is undegizablesparticularly where there are many sections in the series.

Operate time

f

AN

:Tc

JAYAY

#Tc

N\

N\

©

—4— —————==q--

1
A

Figure 2.1.4 Definite Time Overcurrent Protection
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1
B

:
I
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1

C
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21.3 Scheme Logic

Figure 2.1.5 and Figure 2.1.6 show the scheme logic of the phase fault and earth fault overcuryeft
protection with selective definite time or inverse time characteristic.

The definite time protection is selected by setting [MOC1] and [MEF1] to “DT”. Definite tine
overcurrent elements OC1-D and EF1-D are enabled for phase fault and earth fault protection
respectively, and trip signal OC1 TRIP and EF1 TRIP are given through the delayed pick-up timer
TOCI and TEF1.

The inverse time protection is selected by setting [MOC1] and [MEF1] to eithef1EC”, “IEEE” or
“US” according to the IDMT characteristic to employ. Inverse time overéurrent elements OC1-I
and EF1-I are enabled for phase fault and earth fault protection respectively, and trip signal OC1
TRIP and EF1 TRIP are given.

The signals OC1 HS and EF1 HS are used for blocked overcurrent protection and blocked busbar
protection (refer to Section 2.11).

These protections can be disabled by the scheme switches [OCITENpand [EF1EN] or binary input
signals OC1 BLOCK and EF1 BLOCK.

ICD is the inrush current detector ICD, which detects second harmonic inrush current during
transformer energisation, and can block the OC1-D andyEFl=D elements by the scheme switch
[OC1-2F] and [EF1-2F]. See Section 2.9.

The signal OC1_INST and EF1_INST are availabletto trip instantaneously for a fault such as a
recluse-on-to-a-fault. (See Section 2.13)

OC2 and EF2 are provided with the same logic 0fOC1 and EF1. However, HS signals for blocked
overcurrent protection and blocked busbat protéetion are not provided.

o T0CH
t 0 — 2102
_i 7 y ¢ OC1-A TRIP
t 0 = 2103
“—i 7 9 0C1-B TRIP
s t 0 T 1% ocicTrIP
W 4 0.00 - 300.00s L
& —]>1 i—i—m OC1 TRIP
OC1_INST &
[MOCH1] L | &
:—ﬂOCLA
?ﬁom-s
— 185 oc1-c
>1
&
&
& 88
L A 48 _octaHs
0C1HS| B 88 —0c1-B Hs
c 3L _oci1cHs

Figure 2.1.5 Phase Fault Overcurrent Protection OC1

__ 15
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— TEF1
& t 0 "7 er1 TRIP
T 2 >1 i
EF12F] 0.00-300.00s | —
* “"Block"
ICD ?
EF1_INST J
[MEF1]
+
:‘ 88 er
EF1-1 :‘
— ]
[EF1EN]

291
EF1HS EF1 HS

Figure 2.1.6 Earth Fault Overcurrent Protection EF1

21.4 Settings

The table shows the setting elements necessary for the phase and residual overcurrent protection
and their setting ranges.

Element Range Step Default Remarks
0C1 0.2-250A 01 A 50A OC1 threshold setting
(0.04 —5.00 A)(*1) (0.01 A) (1.00 A)
TOCH1 0.010-1.500 0.001 1.000 OC1 time multiplier setting. Required if
[MOC1] = IEC, IEEE, US or C.
0.00-300.00's 0.01s 1.00s OC1 definite time setting. Required if
[MOC1]=DT.
TOC1R 0.0=300.0:8 0.1s 0.0s OC1 definite time delayed reset. Required
ifMOC1] = IEC or if [OC1R] = DEF.
TOC1RM 0.040 - 1.500 0.001 1.000 OC1 dependent time delayed reset time
multiplier. Required if [OC1R] = DEP.
EF1 01-250A 0.1A 15A EF1 threshold setting
(0.02-5.00 A) (0.01A) (0.30 A)
TEF1 0.010-1.500 0.001 1.000 EF1 time multiplier setting. Required if
[MEF1] = IEC, IEEE, US or C.
0.00 - 300.00 s 0.01s 1.00s EF1 definite time setting. Required if
[MEF1] =DT.
TEF1R 0.0-300.0s 0.1s 0.0s EF1 definite time delayed reset. Required
ifMEF1] = IEC or if [EF1R] = DEF.
TEF1RM 0.010-1.500 0.001 1.000 EF1 dependent time delayed reset time
multiplier. Required if [EF1R] = DEP.
[OC1EN] Off/On On OC1 Enable

— 16 —



TOSHIBA 6F250858

Element Range Step Default Remarks
[MOCH1] DT/IEC/IEEE/US/C DT OC1 characteristic
[MOC1C] OCH1 inverse curve type.
MOC1C-IEC NI/VI/EI/LTI NI Required if [MOC1] = IEC.
MOC1C-lEEE ~ MI/VI/EI MI Required if MOC1] = IEEE.
MOC1C-US C02/CO08 C02 Required if [MOC1] = US.
[OC1R] DEF / DEP DEF OC1 reset characteristic. Required if
[MOC1] = IEEE or USs
[OC1-2F] NA / Block NA OC1 blocked bysinrush current
[EF1EN] Off / On On EF1 Enable
[MEF1] DT/IEC/IEEE/US/C DT EF1 charactetistic
[MEF1C] EF1 inverse curye type.
MEF1C-IEC NI/VI/EILTI NI Required if{MEF1] = IEC.
MEF1C-[EEE ~ MI/VI/EI MI Reguiredif [MEF1] = IEEE.
MEF1C-US C02/CO08 C02 Required if [MEF1] = US.
[EF1R] DEF / DEP DER EF1 reset characteristic. Required if
[MEF1] = IEEE or US.
[EF1-2F] NA / Block NA EF1 blocked by inrush current
[Optime] Normal / Fast(*2) Normal Operating time selection for all OC and EF
elements

(*1) Current values shown in the parenthéSis,arc’in the case of a 1 A rating. Other current values are
in the case of a 5 A rating.

(*2) If high-speed operation of Q€ and)EF isfrequired for time coordination with other relays or
protections, “Fast” can be selectgd. When “Fast” selected, all OC and EF elements operate at
high-speed ( approximatelya20ms):

Settings for Inverse Time Overcurfent protection
Current setting

In Figure 2.1.7, the cugrentysetting at terminal A is set lower than the minimum fault current in the
event of a fault at gemote end F1. Furthermore, when also considering backup protection for a fault
on the next feeder Seetion,’it is set lower than the minimum fault current in the event of a fault at
remote end F3.

To calculatesthe“minimum fault current, phase-to-phase faults are assumed for the phase
overcugrent element, and phase to earth faults for residual overcurrent element, assuming the
probable“maximum source impedance. When considering the fault at F3, the remote end of the
next segtion 18 assumed to be open.

Thehighefthe current setting, the more effective the inverse characteristic. On the other hand, the
lower the setting, the more dependable the operation. The setting is normally 1 to 1.5 times or less
of the minimum fault current.

For grading of the current settings, the terminal furthest from the power source is set to the lowest
value and the terminals closer to the power source are set to a higher value.

The minimum setting of the phase overcurrent element is restricted so as not to operate for the
maximum load current, and that of the residual overcurrent element is restricted so as to not
operate on false zero-sequence current caused by an unbalance in the load current, errors in the
current transformer circuits, or zero-sequence mutual coupling of parallel lines.

17 —
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A B C
~ e L é}m

F1 F2 F3

ASONN
A SN

Figure 2.1.7 Current Settings in Radial Feeder

Time setting

Time setting is performed to provide selectivity in relation to the relays od adjacent feeders.
Consider a minimum source impedance when the current flowing throtigh the relay reaches a
maximum. In Figure 2.1.7, in the event of a fault at F2, the operating time is setyso that terminal A
may operate by time grading Tc behind terminal B. The current flowingpin the relays may
sometimes be greater when the remote end of the adjacent line is, opend At this time, time
coordination must also be kept.

The reason why the operating time is set when the fault current g€aghes™a maximum is that if time
coordination is obtained for a large fault current, then time coordination can also be obtained for
the small fault current as long as relays with the same opefating ¢haracteristic are used for each
terminal.

The grading margin Tc of terminal A and terminal B 1§, giwen by the following expression for a
fault at point F2 in Figure 2.1.7.

Tc = Tl + TZ + Tm
where, T,: circuit breaker clearancetiume at B
T,: relay reset time at A

T time margin

Settings of Definite Time Overcurrentprotection
Current setting

The current setting is set lower than the minimum fault current in the event of a fault at the remote
end of the protected feederisection. Furthermore, when also considering backup protection for a
fault in a next feeder séction, it is set lower than the minimum fault current, in the event of a fault
at the remote end lpfsithemext feeder section.

Identical currengValuesfcan be set for terminals, but graded settings are better than identical
settings, in ordegito provide a margin for current sensitivity. The farther from the power source the
terminal is lo€ated, the higher the sensitivity (i.e. the lower setting) that is required.

The minimum, setting of the phase overcurrent element is restricted so as not to operate for the
maximum load current, and that of the residual overcurrent element is restricted so as to not
operaté on false zero-sequence current caused by an unbalance in the load current, errors in the
curreng, teansformer circuits, or zero-sequence mutual coupling of parallel lines. Taking the
selection of instantaneous operation into consideration, the settings must be high enough not to
operate for large motor starting currents or transformer inrush currents.

Time setting

When setting the delayed pick-up timers, the time grading margin Tc is obtained in the same way
as explained in “Settings for Inverse Time Overcurrent Protection”.
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2.2 Instantaneous and Staged Definite Time Overcurrent Protection

In conjunction with inverse time overcurrent protection, definite time overcurrent elements @C2
to OC4 and EF2 to EF4 provide instantaneous overcurrent protection. OC2 and EF2 also prowide
the same inverse time protection as OC1 and EF1.

0OC2 to OC4 and EF2 to EF4 are phase fault and earth fault protection elements, respectively®Each
element is programmable for instantaneous or definite time delayed operation. The phase fault
elements operate on a phase segregated basis, although tripping is for three phase only.

2.21 Selective Instantaneous Overcurrent Protection

When they are applied to radial networks with several feeder sections where Zk,(impedance of the
protected line) is large enough compared with ZS (the impedance between(therelay and the power
source), and the magnitude of the fault current in the local end fault is‘much greater (3 times or
more, or (ZL+ZS)/ZS = 3, for example) than that in the remote end faulgunder the condition that
ZS is maximum, the pick-up current can be set sufficiently high so that the operating zone of the
elements do not reach the remote end of the feeder, and thus iastantaneous and selective protection
can be applied.

This high setting overcurrent protection is applicable and effective particularly for feeders near the
power source where the setting is feasible, but thellengest tripping times would otherwise have to
be accepted.

As long as the associated inverse time ovefcurrenty protection is correctly coordinated, the
instantaneous protection does not require settingicoordination with the downstream section.

Figure 2.2.1 shows operating times for instagtaneous overcurrent protection in conjunction with
inverse time overcurrent protectiond ' The shadéd areca shows the reduction in operating time by
applying the instantaneous overcuftent protection. The instantaneous protection zone decreases as
ZS increases.

Operate time

S b o
e e

Figure,2.2.1 Conjunction of Inverse and Instantaneous Overcurrent Protection

The cutgént setting is set 1.3 to 1.5 times higher than the probable maximum fault current in the
event of a fault at the remote end. The maximum fault current for elements OC2 to OC4 is
obtained in case of three-phase faults, while the maximum fault current for elements EF2 to EF4 is
obtained in the event of single phase earth faults.
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2.2.2 Staged Definite Time Overcurrent Protection

When applying inverse time overcurrent protection for a feeder system as shown in Figure 242.2,
well coordinated protection with the fuses in branch circuit faults and high-speed protectienifor,
the feeder faults can be provided by adding staged definite time overcurrent protection with
time-graded OC2 and OC3 or EF2 and EF3 elements.

Fuse

——

@

A é@:é

GRD110 E— %

Figure 2.2.2 Feeder Protection Coordinated with Fuses

Configuring the inverse time element OC1 (and EF 1) and fime¢ graded elements OC2 and OC3 (or
EF2 and EF3) as shown in Figure 2.2.3, the characteristic 0f overcurrent protection can be
improved to coordinate with the fuse characteristic.

Time (s) ocH

T 0C2

0OC3

N
Ruse \

——> Current (amps)

Figure 2.2.3 Staged Definite Time Protection
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2.2.3 Scheme Logic

As shown in Figure 2.2.4 to Figure 2.2.9, OC2 to OC4 and EF2 to EF4 have independent scheme
logics. OC2 and EF2 provide the same logic of OC1 and EF1. OC3 and EF3 give trip signals,O€3
TRIP and EF3 TRIP through delayed pick-up timers TOC3 and TEF3. The signal OC+ INST and
EF+* INST are available to trip instantaneously for a fault such as a recluse-on-to-a-faultm(See
Section 2.13) OC4 and EF4 are used to output alarm signals OC4 ALARM and EF4 ALARM.
Each trip and alarm can be blocked by incorporated scheme switches [OC2EN] to [EF4EN] and
binary input signals OC2 BLOCK to EF4 BLOCK. OC#*-D and EF#*-D elements can be also

blocked by the scheme switches [OC*-2F] and [EF*-2F]. See Section 2.9,

- TOC2
t 0 — 2106
— i 7 1 ¢ OC2-A TRIP
t 0 — 2107
- i Lz » 0OC2-B TRIP
s t 0 T 3% 5co-c TRIP
- 0.00 - 300.00s Y
& Elﬂocz TRIP
OC2_INST &
[MOC2] L | &
. el
:ﬁocz-A
?ﬁocz-s
7 1828 oc2-c
A1
A -
oc2[ — 8
-I B ——
g =D
[OC2EN] ram
TN &

OC2 BLOCK .

Rigure 2.2.4  Phase Overcurrent Protection OC2

of - TOC3
A & & t 0 — 2110
AL & 7 ¥ +—— OC3-ATRIP
OC3 3_2—‘ & t 0 — 2111
o559 & —Z » ¢—— 0C3-B TRIP
& t 0 — 2112
L | I i 1 OC3-C TRIP
[0C3-2F]., 0.00 - 300.00s 1) B -
C* "Block" & aj—ocs TRIP
ICD |
| —
OC3-INST. | &
[OC3EN] &

"ON"

Figure 2.2.5 Phase Overcurrent Protection OC3
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260 ] A
A & Lﬂ_ﬂ) o1 ™ 0c4-A ALARM
oca|B H¥— DE n 0 1~ |
- & — 9115
c B el 2 1 4—— 0C4-B ALARM
& t 0 — 2116
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[OC4EN] &
+
"ON"
Figure 2.2.6  Phase Overcurrent Protection OC4
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ICD ﬂ
EF2_INST
[MEF2]
+ |
DT
3%
o 1 EF2
"|[EEE"
EF2-| ?l
.
[EF2EN]
Figure 2.2.7  Earth fault Protection EF2
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Figure 2.2.8  Earth fault Protection EF3
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224 Setting

j@) EF4 ALARM
>1

266 - TEF4
t 0
& ] 7
0.00 - 300.00s
[EF4-2F],
"Block”
]
EF4_INST &
[EF4EN]
"ON"
Figure 2.2.9  Earth fault Protection EF4

The table shows the setting elements necessary for theylinstantancous and definite time
overcurrent protection and their setting ranges.

Element Range Step Defadilt Remarks
(0]07] 0.2-250.0A 0.1A 25.0 A ©C2 threshold setting
(0.04 —50.00 A)(*1) (0.01A) (5:00°A)
TOC2 0.010-1.500 0.001 %2000 OC2 time multiplier setting. Required if
[MOC2] = IEC, IEEE, US or C.
0.00-300.00 s 0.01s 0:00s 0OC2 definite time setting.
TOC2R 0.0-300.0s 0%s 0.0s OC2 definite time delayed reset. Required if
[MOC2] = IEC or if [OC2R] = DEF.
TOC2RM 0.010-1.500 0:001 1.000 0OC2 dependent time delayed reset time
multiplier. Required if [OC2R] = DEP.
0C3 0.5-2500A 0.1A 50.0A OC3 threshold setting
(0.10 - 50.00 AY (0.01A) (10.00 A)
TOC3 0.00 - 300:00's 0.01s 0.00s OC3 definite time setting.
0C4 0.5-250.0 A 0.1A 100.0 A OC4 threshold setting
(0.10%=.50.00,A) (0.01A) (20.00 A)
TOC4 0{00 - 300.00 s 0.01s 0.00s OC4definite time setting.
EF2 0,1%250.0 A 0.1A 15.0A EF2 threshold setting
(002 - 50.00 A) (0.01A) (3.00 A)
TEF2 0.010-1.500 0.001 1.000 EF2 time multiplier setting. Required if
[MEF2] = IEC, IEEE, US or C.
0.00 - 300.00 s 0.01s 0.00s EF2 definite time setting.
TEF2R 0.0-300.0s 01s 0.0s EF2 definite time delayed reset. Required if
[MEF2] = IEC or if [EF2R] = DEF.
TEF2RM 0.010-1.500 0.001 1.000 EF2 dependent time delayed reset time
multiplier. Required if [EF2R] = DEP.
EF3 0.2-250.0A 0.1A 250A EF3 threshold setting
(0.04 - 50.00 A) (0.01A) (5.00 A)
TEF3 0.00 - 300.00 s 0.01s 0.00s EF3 definite time setting.
EF4 0.2-250.0A 0.1A 50.0A EF4 threshold setting
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Element Range Step Default Remarks
(0.04 - 50.00 A) (0.01A) (10.00 A)

TEF4 0.00 - 300.00 s 0.01s 0.00s EF4 definite time setting.
[OC2EN] Off / On Off OC2 Enable
[MOC2] DT/IEC/IEEE/US/C DT OC2 characteristic
[MOC2C] OC2 inverse curve type.

MOC2C-IEC NI/VITEI/ LTI NI Required if [MOC2] =4EC,

MOC2C-IEEE ~ MI/VI/EI MI Required if [MOG2] =IEEE.

MOC2C-US C0O2/C08 C0O2 Required if [MOC2]5US"
[OC2R] DEF / DEP DEF OC2 reset characteristic. Required if [MOC2]

= |EEE or S

[0C2-2F] NA / Block NA OC2 bléeked by inrush current
[OC3EN] Off/ On Off OC8 Enable
[OC3-2F] NA / Block NA @C3blacked by inrush current
[OC4EN] Off / On Off OC4 Enable
[OC4-2F] NA / Block NA OC4 blocked by inrush current
[EF2EN] Off / On Off EF2 Enable
[MEF2] DT/IEC/IEEE/US/C DT, EF2 characteristic
[MEF2C] EF2 inverse curve type.

MEF2C-IEC NI/VITEI/LTI NI Required if [MEF2] = IEC.

MEF2C-IEEE ~ MI/VI/EI MI Required if [MEF2] = IEEE.

MEF2C-US CO2/CO8 C02 Required if [MEF2] = US.
[EF2R] DEF / DEP DEF OC2 reset characteristic. Required if [MEF2]

=|EEE or US

[EF2-2F] NA / Block NA EF2 blocked by inrush current
[EF3EN] Off/ On Off EF3 Enable
[EF3-2F] NA / Blogk NA EF3 blocked by inrush current
[EF4EN] Offth@n Off EF4 Enable
[EF4-2F] NA/Black NA EF4 blocked by inrush current
[Optime] Nermal/ Fast(*2) Normal Operating time selection for all OC and EF

elements

(*MCurrent values shown in the parenthesis are in the case of a 1 A rating. Other current values are
in the case of a 5 A rating.

(*2) Lfhigh-speed operation of OC and EF is required for time coordination with other relays or
protections, “Fast” can be selected. When “Fast” selected, all OC and EF elements operate at
high-speed (approximately 20ms).
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2.3 Sensitive Earth Fault Protection

The sensitive earth fault (SEF) protection is applied for distribution systems earthed through fhigh
impedance, where very low levels of fault current are expected in earth faults. Furthermere, the
SEF elements of GRD110 are also applicable to the “standby earth fault protection” and the “high
impedance restricted earth fault protection of transformers”.

The SEF elements provide more sensitive setting ranges (10 mA to 1 A in 5A rating) than the
regular earth fault protection.

Since very low levels of current setting may be applied, there is a dangenof umwanted operation
due to harmonics of the power system frequency, which can appear as residual cdfrent. Therefore
the SEF elements operate only on the fundamental component, rejecting allkhigher harmonics.

The SEF protection is provided in Model 520 which has a dedicatedéarthyfault input circuit.

The element SEF1 provides inverse time or definite time selective two-stage earth fault protection
and SEF2 to SEF4 provide definite time earth fault protection. Stage 2 of the two-stage earth fault
protection is used only for the standby earth fault protection.

Note: The element SEF1 is discriminated into SEF1-I or(SEF1SB depending on inverse time or
definite time characteristic selected.

When SEF-I employs IEEE or USA inverse timeseharacteristics, two reset modes are available:
definite time or dependent time resetting. If the TEC 1hverse time characteristic is employed,
definite time resetting is provided. For other characteristics, refer to Section 2.1.1.

In applications of SEF protection, it must be“ensured that any erroneous zero-phase current is
sufficiently low compared to the fault cunfentiso that a highly sensitive setting is available.

The erroneous current may be caused with‘lead current due to unbalanced configuration of the
distribution lines, or mutual couplingdfrom adjacent lines. The value of the erroneous current
during normal conditions can betacquired on the metering screen of the relay front panel.

The earth fault current for SEEsmay béfed from a core balance CT, but if it is derived from three
phase CTs, the erroneous curtent may be caused also by the CT error in phase faults. Transient
false functioning may be preventeéd by a relatively long time delay.

Standby earth fault protection

The SEF is energised, from a CT connected in the power transformer low voltage neutral, and the
standby earth fault protection trips the transformer to backup the low voltage feeder protection,
and ensures thatthe/neutral earthing resistor is not loaded beyond its rating. Stage 1 trips the
transformes’low yoltage circuit breaker, then stage 2 trips the high voltage circuit breaker(s) with
a time'delay@fter stage 1 operates.

The time graded tripping is valid for transformers connected to a ring bus, banked transformers
and fécderdransformers.

Restricted earth fault protection

The SEF elements can be applied in a high impedance restricted earth fault scheme (REF), for
protection of a star-connected transformer winding whose neutral is earthed directly or through
impedance.

As shown in Figure 2.3.1, the differential current between the residual current derived from the
three-phase feeder currents and the neutral current in the neutral conductor is introduced into the
SEF elements. Two external components, a stabilising resistor and a varistor, are connected as
shown in the figure. The former increases the overall impedance of the relay circuit and stabilises
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the differential voltage, and the latter suppresses any overvoltage in the differential circuit.

XF

(Y e

Power — T
. [YY\ Transformer AN
S g
MM A
N
Varistor
J o\
dq
CW |
/
Stabilising GRD110
Q Resistor SEF input

Figure 2.3.1 High Impedance REF

Scheme Logic

Figure 2.3.2 to Figure 2.3.5 show the scheme logic of inverse time or definite time selective earth
fault protection and definite time earth faglt ptetection.

In Figures 2.3.2 and 2.3.3, the definite time protection is selected by setting [MSE1] and [MSE2]
to “DT”. The element SEF1 is enabledffor sensitive earth fault protection and stage 1 trip signal
SEF1-S1 TRIP is given throughtthe delayed pick-up timer TSE1. The element SEF2 is enabled
and trip signal SEF2 TRIP is given through the delayed pick-up timer TSE2.

The inverse time protection isisglected by setting [MSE1] and [MSE2] to either “IEC”, “IEEE”,
“US” or “C” according to the inyvefse time characteristic to employ. The element SEF1 is enabled
and stage 1 trip signaPSEFL-S1/TRIP is given. The element SEF2 is enabled and trip signal SEF2
TRIP is given.

The SEF1 protection proyide stage 2 trip signal SEF1-S2 through a delayed pick-up timer TSEI
S2.

When the standby @arth fault protection is applied by introducing earth current from the
transformef low avoltage neutral circuit, stage 1 trip signals are used to trip the transformer low
voltageciredit breaker. If SEF1-D or SEF1-I continues operating after stage 1 has operated, the
stage 2 tripisignal can be used to trip the transformer high voltage circuit breaker(s).

The signalfSEF1 HS is used for blocked overcurrent protection and blocked busbar protection
(refertefSection 2.11).

SEF protection can be disabled by the scheme switch [SE1EN] and [SE2EN] or binary input
signal SEF1 BLOCK and SEF2 BLOCK. Stage 2 trip of standby earth fault protection can be
disabled by the scheme switch [SE1S2].

ICD is the inrush current detector ICD, which detects second harmonic inrush current during
transformer energisation, and can block the SEF*-D element by the scheme switch [SE*-2F]. See
Section 2.9.

In Figures 2.3.4 and 2.3.5, SEF3 and SEF4 protections are programmable for instantaneous or
definite time delayed operations with setting of delayed pick-up timers TSE3 and TSE4 and give
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trip signals SEF3 TRIP and SEF4 ALARM. The SEF3 and SEF4 can be also blocked by th
scheme switch [SE+EN], [SE*-2F] or binary input signal SEF* BLOCK.

TSE1
o | t 0 1 O

—1 ¢ 7
0.00-300.00s | [
SE1-2F
[+ L
ICD n ?
SEF1_INST J

IMSE1]

+

67
3 ser

ﬁ

SEF1-| - ‘_E

[SE1EN]

+

"ON" &

SEF1 BLOCK o

SEF2 TRIP

[SE2-2F]

+
ICD
SEF2_INST

[MSE2]
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269 TSE3
E t 0 zl_i@ SEF3 TRIP
0.00 - 300.00s
SE3-2F
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ICD
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SEF3_INST &
[SE3EN]

Figure 2.3.4 Definite Time SEF Protection SEF3

TSE4
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E t 7 0 EL SEF4 ALARM
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SE4-2F
[ 1
ICD

—
SEF4_INST | & |

[SE4EN]

Figure 2.3.5 Definite Time SEF Scheme Logic

Setting

The table below shows the setting eléments necessary for the sensitive earth fault protection and
their setting ranges.

Element Range Step Default Remarks
SE1 0.02 - 5.00,A 0.01A 0.50A SEF1 threshold setting
(0.004 — %000 A)(*1) (0.001 A) (0.100 A)
TSE1 0.010="m500 0.001 1.000 SEF1 inverse time multiplier setting
0.00 - 300,00 s (*2) 0.01s 1.00s SEF1 definite time setting. Required if
[MSE1] =DT.
TSE1R 0.0 ~300.0s 01s 00s SEF1 definite time delayed reset. Required if
[MSE1] =IEC or if [SE1R] = DEF.
TSE4RM 0.010-1.500 0.001 1.000 SEF1 dependent time delayed reset time
multiplier. Required if [SE1R] = DEP.
TSE1S2 0.00 - 300.00 s (*2) 0.01s 0.00s SEF1 stage 2 definite time setting
SE2 0.02-5.00A 0.01A 250A SEF2 threshold setting
(0.004 - 1.000 A)(*1) (0.001 A) (0.500 A)
TSE2 0.010-1.500 0.001 1.000 SEF2 inverse time multiplier setting
0.00-300.00's (*2) 0.01s 0.00s SEF2 definite time setting.
TSE2R 0.0-300.0s 0.1s 0.0s SEF2 definite time delayed reset. Required if

[MSE2] =IEC or if [SE2R] = DEF.
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Element Range Step Default Remarks
TSE2RM 0.010 - 1.500 0.001 1.000 SEF2 dependent time delayed reset timg
multiplier. Required if [SE2R] = DEP.
SE3 0.02-5.00A 0.01A 250 A SEF3 threshold setting
(0.004 - 1.000 A)(*1) (0.001 A) (0.500 A)
TSE3 0.00 - 300.00 s (*2) 0.01s 0.00s SEF3 definite time setting.
SE4 0.02-5.00A 0.01A 250A SEF4 threshold setting
(0.004 - 1.000 A)(*1) (0.001 A) (0.500 A)
TSE4 0.00-300.00s (*2) 0.01s 0.00s SEF4 definite time Setting
[SE1EN] Off/ On On SEF1 Enable
[MSE1] DT/IEC/IEEE/US/C DT SEF1 charagteristic
[MSE1C] SEF1 inverse curve type.
MSE1C-IEC NI/VITEI/LTI NI Required iffMSE1] = IEC.
MSE1C-IEEE ~ MI/VI/EI MI Required if [MSE1] = IEEE.
MSE1C-US C02/CO8 C0o2 Required if [MSE1] = US.
[SE1R] DEF / DEP DEF SEF1 reset characteristic. Required if
[MSE1] = IEEE or US.
[SE1S2] Off / On Off SEF1 stage 2 timer enable
[SE1-2F] NA / Block NA SEF1 blocked by inrush current
[SE2EN] Off / On Off SEF2 Enable
[MSE2] DT/IEC/IEEE/US/C DT SEF2 characteristic
[MSE2C] SEF2 inverse curve type.
MSE2C-IEC NI/ VI/EI/LTI NI Required if [MSE2] = IEC.
MSE2C-IEEE ~ MI/VI/EI MI Required if [MSE2] = IEEE.
MSE2C-US C02/C08 C0o2 Required if [MSE2] = US.
[SE2R] DEF / DEP DEF SEF2 reset characteristic. Required if
[MSEZ2] = IEEE or US.
[SE2-2F] NA / Block: NA SEF2 blocked by inrush current
[SE3EN] Off/ On Off SEF3 Enable
[SE3-2F] NA(/ Block NA SEF3 blocked by inrush current
[SE4EN] Off / On Off SEF4 Enable
[SE4-2F] NA /Block NA SEF4 blocked by inrush current

(*1) Cusrent values shown in parenthesis are in the case of a 1 A rating. Other current values are in
the case of a 5 A rating.
(£2)fTime setting of TSE1 — TSE4 should be set in consideration of the SEF drop-off time 80-100ms.

SEF

SEF is set smaller than the available earth fault current and larger than the erroneous zero-phase
current. The erroneous zero-phase current exists under normal conditions due to the unbalanced
feeder configuration. The zero-phase current is normally fed from a core balance CT on the
feeder, but if it is derived from three phase CTs, the erroneous current may be caused also by the
CT error in phase faults.

The erroneous steady state zero-phase current can be acquired on the metering screen of the relay
front panel.
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High impedance REF protection

CT saturation under through fault conditions results in voltage appearing across the relay cirguit:
The voltage setting of the relay circuit must be arranged such that it is greater than the maximum
voltage that can occur under through fault conditions. The worst case is considered whepéby one
CT of the balancing group becomes completely saturated, while the others maintain, linear
operation. The excitation impedance of the saturated CT is considered to approximate a
short-circuit.

Healthy CT Saturated CT
Java\ Transformer JAYAY
é F Circuit —
I ' ; T
Varistor l¢ 7,0
|::| :| Rer
\'5
3
Rs Resistor R
1 1
L 1 L 1

Figure 2.3.4 Maximum Voltage‘under, Through Fault Condition

The voltage across the relay circuit under thes€ condifions is given by the equation:
Vs =IgX(Rer + Ry)
where:
Vs = critical setting voltage (rms)
Ir = maximum prospective scéendavy through fault current (rms)
Rer = CT secondary winding tesistance
Ry = Lead resistanceg(totalysésistance of the loop from the saturated CT to the relaying
point)

A series stabilising resistomis used to raise the voltage setting of the relay circuit to VS. No safety
margin is neededysinceéythe extreme assumption of unbalanced CT saturation does not occur in
practice. The series resistor value, Rs, is selected as follows:

RS:VS/IS

Is is the current getting (in secondary amps) applied to the GRD110 relay. However, the actual
fault settingtofthe scheme includes the total current flowing in all parallel paths. That is to say
that the actual primary current for operation, after being referred to the secondary circuit, is the
sum of the zelay operating current, the current flowing in the varistor, and the excitation current of
all theyparallel connected CTs at the setting voltage. In practice, the varistor current is normally
small enough that it can be neglected. Hence:

Is = Ip/ N — 4l
where:

Is = setting applied to GRD110 relay (secondary amps)
Ip = minimum primary current for operation (earth fault sensitivity)
N = CT ratio

Imag = CT magnetising (excitation) current at voltage Vg
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More sensitive settings for Is allow for greater coverage of the transformer winding, but they als

require larger values of Rs to ensure stability, and the increased impedance of the differentia
circuit can result in high voltages being developed during internal faults. The peak voltage, } @

developed may be approximated by the equation:
Vpk=2><\/2><vk X(IFRS_Vk) o

where:
4
Vi = CT knee point voltage

Ir = maximum prospective secondary current for an internal fault %
When a Metrosil is used for the varistor, it should be selected with the % characteristics:

V=Cr’

where: 0
V = instantaneous voltage

I = instantaneous current Q

B = constant, normally in the range 0.20 - 0.25 @

C = constant.

The C value defines the characteristics of the m d should be chosen according to the

following requirements: N
1. The current through the metrosil at the &0 age setting should be as low as possible,
s than 100mA for a SAmp CT.

preferably less than 30mA for a lAmp
2. The voltage at the maximum sec nt should be limited, preferably to 1500Vrms.
e

Restricted earth fault schemes s e applied with high accuracy CTs whose knee point

voltage Vi is chosen according\ ation:
Vi = 2X Vs

where Vg is the differenti &oltage setting for the scheme.
L 4

Q
o
&

L 4
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2.4 Phase Undercurrent Protection

The phase undercurrent protection is used to detect a decrease in current caused by a loss of load,
typically motor load.

The undercurrent element operates for current falling through the threshold level. ‘But the
operation is blocked when the current falls below 4 % of CT secondary rating to discriminate the
loss of load from the feeder tripping by other protection.

Each phase has two independent undercurrent elements for tripping and alarming. The elements
are programmable for instantaneous or definite time delayed operation.

The undercurrent element operates on per phase basis, although trippinggandtalarming is three-
phase only.

The tripping and alarming outputs can be blocked by scheme switcheswr @binary input signal.

Scheme Logic
Figure 2.4.1 shows the scheme logic of the phase undercurzent ptetection.

Two undercurrent elements UC1 and UC2 output tfip andfalarm signals UC1 TRIP and UC2
ALARM through delayed pick-up timers TUC1 and TUG2.

Those protections can be disabled by the scheme, switches [UCIEN] and [UC2EN] or binary
input signal UC BLOCK.

TUEH
i | 0 127
A 7 & ! $ UC1-A TRIP
uc1|B J—\ N
il -
crH+ & t 40 $2 _ yc1-BTRIP
% | t 0 9129
[UC1EN] LS| L7 UC1-C TRIP
+ e 0.00 - 300.00 — 126
ON ® alum TRIP
TUC2
i N 0 131
AL s & Lﬂ_| B oA ALARM
ucz|B
c 8 s | t 0 §132
& 7 UC2-B ALARM
] t 0 2133
WCE] & UC2-C ALARM
BN 0.00 - 300.00 — 130
ON ° alucz ALARM

ik

Figure 2.4.1 Undercurrent Protection Scheme Logic

Settings

The table below shows the setting elements necessary for the undercurrent protection and their
setting ranges.
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Element Range Step Default Remarks

Uct 05-10.0A 0.1A 20A UC1 threshold setting O
(0.10-2.00 A)(*) (0.01A) (0.40 A)

TUC1 0.00-300.00 s 0.01s 0.00s UC1 definite time setting 0

uc2 05-10.0A 0.1A 1.0A UC2 threshold setting
(0.10-2.00 A) (0.01A) (0.20 A)

TUC2 0.00-300.00 s 0.01s 0.00s UC2 definite time setting ¢

[UC1EN] Off / On Off UC1En é

[UC2EN] Off/On Off UC2En

(*) Current values shown in parenthesis are in the case of a 1 A rat

in the case of a 5 A rating.

current values are
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2.5 Thermal Overload Protection

The temperature of electrical plant rises according to an I’t function and the thermal overload
protection in GRD110 provides a good protection against damage caused by sustained
overloading. The protection simulates the changing thermal state in the plant using a thermal
model.

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

2 _

o =1 (1—e%jx100% (1)
T

AOL

where:

0 = thermal state of the system as a percentage of allowable thetmal‘capacity,
I = applied load current,

IaoL = allowable overload current of the system,

T = thermal time constant of the system.

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

The thermal overload protection measures the, largest of the three phase currents and operates
according to the characteristics defined™in TEC60255-8. (Refer to Appendix A for the
implementation of the thermal model for IEC60255-8.)

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

Independent thresholds for trip.and alarm are available.

The characteristic of thermal‘oyerload element is defined by equation (2) and equation (3) for
‘cold’ and ‘hot’. The coldfcurve 1§ a special case for the hot curve where prior load current Ip is
zero, catering to the sttuation where a cold system is switched on to an immediate overload.

:[2
t=1-Ln| 2t % 2)
_12 _IQAOL )
L L
t=r1 -[n % 3)
_I _IAOL_
where:

t= time to trip for constant overload current I (seconds)
I =overload current (largest phase current) (amps)
IaoL = allowable overload current (amps)
Ip = previous load current (amps)
t = thermal time constant (seconds)
Ln = natural logarithm

Figure 2.5.1 illustrates the IEC60255-8 curves for a range of time constant settings. The left-hand
chart shows the ‘cold’ condition where an overload has been switched onto a previously

34



TOSHIBA 6F250858

un-loaded system. The right-hand chart shows the ‘hot” condition where an overload is switched
onto a system that has previously been loaded to 90% of its capacity.

Thermal Curves (Cold Curve - no Thermal Curves (Hot Curve -

prior load) 90% prior load)
1000 1000

100 N 100 ,:\
A\

=
77

™ @ 10
e 5
=] (=
N\ AN —
£ \NIAN ~ E
E Y
o \\ £ 1
E | E
- \ \ @ .
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5 11 100| | £
E). = 8- 0.1 50
o 50
N 20 20
\ 10
0.11 10 0104, | N\ 5
5 \ 2
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Overload Current (Multiple ofdgg) Overload Current (Multiple of Ig,)

Figure2.5.1 Thermal Curves

Scheme Logic
Figure 2.5.2 shows the §chemeflogic of the thermal overload protection.

The thermal ovesloadielement THM has independent thresholds for alarm and trip, and outputs
alarm signal THMALARM and trip signal THM TRIP. The alarming threshold level is set as a
percentage of the tripping threshold.

The alarmingeandtripping can be disabled by the scheme switches [THMAEN] and [THMTEN]
respectively of binary input signal THM BLOCK.
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A & THM ALARM

THM

Tre & THM TRIP

[THMAEN]

"ON"

[THMEN]

"ON"

THM BLOCK 10—

Figure 2.5.2 Thermal Overload Protection/Scheme Logic

Settings

The table below shows the setting elements néceéssary” for the thermal overload protection and
their setting ranges.

Element Range Step Default Remarks
THM 20-10.0A 01 A 9.0A Thermal overload setting.

(0.40-2.00 A)(*) (®:016A) (1.00 A) (THM = laoL: allowable overload current)
THMIP 0.0-5.0A 0MA 0.0A Prior load setting.

(0.00-1.00 A)(")#" NB.0TA) (0.00 A)
TTHM 0.5-500.0 mip 041 min 10.0 min Thermal time constant
THMA 50 - 9N% 1% 80 % Thermal alarm setting.

(Percentage of THM setting.)

[THMEN] Offyl©n Off Thermal OL enable
[THMAEN] OffY On Off Thermal alarm enable

(*) Current values shown in the parenthesis are in the case of a 1 A rating. Other current
yalues are in the case of a 5 A rating.

Note: THMIPsSets a minimum level of previous load current to be used by the thermal element,
and'is typically used when testing the element. For the majority of applications, THMIP
should be set to its default value of zero, in which case the previous load current, Ip, is
¢alculated internally by the thermal model, providing memory of conditions occurring
before an overload.
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2.6 Negative Sequence Overcurrent Protection

The negative sequence overcurrent protection (NSOP) is used to detect asymmetrical faults
(phase-to-phase and phase-to-earth faults) with high sensitivity in conjunction withsphase
overcurrent protection and residual overcurrent protection. It also used to detect load unbalance
conditions.

Phase overcurrent protection is forced to be set to lower sensitivity when the load current is large
but NSOP sensitivity is not affected by magnitude of the load current, except in the case of
erroneous negative sequence current due to the unbalanced configuration of the distsibution lines.

For some earth faults, small zero sequence current is fed while the negativéyseq@iénce current is
comparatively larger. This is probable when the fault occurs at the remete end with a small
reverse zero sequence impedance and most of the zero sequence current flows to the remote end.

In these cases, NSOP backs up the phase overcurrent and residual oveteurrent protection. The
NSOP also protects the rotor of a rotating machine from oyver heating by detecting a load
unbalance. Unbalanced voltage supply to a rotating machine due%o a phase loss can lead to
increases in the negative sequence current and in machine heating,

Two independent negative sequence overcurrent elemientsiar€ provided for tripping and alarming.
The elements are programmable for instantaneous or definite®ime delayed operation.

The tripping and alarming outputs can be blockedyby*sehieme switches or a binary input signal.

Scheme Logic

Figure 2.6.1 shows the scheme logic of th¢ NSOP? Two negative sequence overcurrent elements
NPS1 and NPS2 with independent theesholds/output trip signal NPS1 TRIP and alarm signal
NPS2 ALARM through delayed pick-up timers TNPS1 and TNPS2.

TNPS1

279
IETS1 & t 40 $136 NPs1TRIP

[NPS1-2F]
_/

+ —
"Block" ]
ICD &

0.00 - 300.00s

[NPS1EN]

+

llONll

80
NPs2 | tTNPSS 137
3 & 7 ¢ NPS2 ALARM

INPS2;:2F] J 0.00 - 300.00s

" —
"Block"
ICD &

[NPS2EN]

IlONIl
[APPL]

+

ll3Pl|

NPS BLOCK 1 F

Figure 2.6.1 Negative Sequence Overcurrent Protection Scheme Logic
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The tripping and alarming can be disabled by the scheme switches [NPS1EN], [NPS2EN],
[APPL] or binary input signal NPS BLOCK.

The scheme switch [APPL] in which three-phase or two-phase overcurrent protection can be
selected. The NSOP is enabled when three-phase current is introduced and [APPL] is sefto“‘3P”
in those models.

Note: Because the APPL setting is concerned in hardware configuration, it can be set only from the
LCD screen. (It cannot be changed or checked by RSM100.)

ICD is the inrush current detector ICD, which detects second harmonic ingfish eurrent during
transformer energisation, and can block the NPS1 and NPS2 elements by, the*scheme switches
[NPS1-2F] and [NPS2-2F] respectively. See Section 2.9.

Settings
The table below shows the setting elements necessary for the NSOR,protection and their setting
ranges.
Element Range Step Default Remarks
NPS1 0.5-10.0A 0.1A 1.0A NPS1 threshold setting for tripping.
(0.10-2.00 A)(*) (0.01A)  (0.20A)
NPS2 05-10.0A 0.1A 20A NPS2 threshold setting for alarming.
(0.10-2.00 A) (0.01A)  (0:4QA)
TNPS1 0.00 - 300.00 s 0.01s 0:00 s NPS1 definite time setting
TNPS2 0.00-300.00 s 0.01s 000 s NPS2 definite time setting
[NPS1EN] Off/ On Off NPS1 Enable
[NPS1-2F] NA / Block NA NPS1 blocked by inrush current
[NPS2EN] Off/ On Off NPS2 Enable
[NPS2-2F] NA / Block NA NPS2 blocked by inrush current
[APPL] 3P/2P /1P 3P Three-phase current input.

(*) Current valuesishown in the parenthesis are in the case of a 1 A rating. Other current
values are in the case of a 5 A rating.

Sensitive setting 0OfINPST and NPS2 thresholds is restricted by the negative phase sequence
current normally pregent on the system. The negative phase sequence current is measured in the
relay continuoushyand displayed on the metering screen of the relay front panel along with the
maximum (Valeglt is recommended to check the display at the commissioning stage and to set
NPS1 and NRPS2'to 130 to 150% of the maximum value displayed.

The delay time setting TNPS1 and TNPS2 is added to the inherent delay of the measuring
eleménts NPS1 and NPS2. The minimum operating time of the NPS elements is around 200ms.
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2.7 Broken Conductor Protection

Series faults or open circuit faults which do not accompany any earth faults or phase faults are
caused by broken conductors, breaker contact failure, operation of fuses, or false operationtef:
single-phase switchgear.

Figure 2.7.1 shows the sequence network connection diagram in the case of a single-phase series
fault assuming that the positive, negative and zero sequence impedance of the left and right side
system of the fault location is in the ratio of k; to (1 —k;), k; to (1 — k) and ky to (1 — ko).

Single-phase series fault

E1A E1B
l )|

© T X i ©

< ki < 1- ki G——->

k1Z1 l1¢ l1e (1%k4)Z4

Tég—:—ﬁ’— =

Positive phase sequence
k2Z> Ior lor (1-k2)Z2

— el

Negative phase sequence
KoZo Ine lor (1-kn)Zn
—>

—

Zero phase seqéence

|1F

iz

E1AT e

Figure 2.7.1 Equivalent Circuit for a Single-phase Series Fault
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Positive phase sequence current I, negative phase sequence current I,r and zero phase sequence
current Igr at fault location in an single-phase series fault are given by:

Lip + L + Lop =0 (1)

Zorlor — Zoplor = 0 (2)

Eia — Eis = Ziglir — Zorlor - (3)

where,

Eia, E1: power source voltage

Z,: positive sequence impedance

Z,: negative sequence impedance

Z: zero sequence impedance
From the equations (1), (2) and (3), the following equations an€ detived.

B 2, + 7,
=Z.Zs + 2170 + 222, E1a — Eip)

IlF

_ —Zq
br =7 70+ 2120+ 7z, B1a ~Em)

_ —Z,
IOF - lez + ZIZO + ZZZO (EIA - EIB)

The magnitude of the fault current depends gn the overall system impedance, difference in phase
angle and magnitude between the power sourée voltages behind both ends.

Broken conductor protection elementBCD detects series faults by measuring the ratio of negative
to positive phase sequence currents'lor /1;r). This ratio is given with negative and zero sequence
impedance of the system:

Le |bel _Zo
Le Ll Zy+7Z,

The ratio is higherthan, 0.5 in a system when the zero sequence impedance is larger than the
negative sequence, impedance. It will approach 1.0 in a high-impedance earthed or a one-end
earthed systemi

The characteéristic of BCD element is shown in Figure 2.7.2 to obtain the stable operation.

[fjhj=BCD
setting & BCD
[11] = 0.04xIn —,——
[I2] = 0.01xIn
I1

0.04xIn In: rated current

Figure 2.7.2 BCD Element Characteristic

P}

0.01xIn |- -
0

z I
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Scheme Logic

Figure 2.7.3 shows the scheme logic of the broken conductor protection. BCD element outputs
trip signals BCD TRIP through a delayed pick-up timer TBCD.

The tripping can be disabled by the scheme switch [BCDEN], [APPL] or binary input sigfial BE€D
BLOCK. The broken conductor protection is enabled when three-phase current is introducedsand
[APPL] is set to “3P”.

ICD is the inrush current detector ICD, which detects second harmonic inrush currefit during
transformer energisation, and can block the BCD element by the scheme switch [BCD-2F]. See
Section 2.9.

o1 TBCD

- 138
IiC—‘DF‘ & t 40 i  BeDTRP

+

ICD

"Block"| &

[BCDEN]

lIONIl
[APPL]

+

||3P||

BCD BLOCK 10

Figure 2.7.3 Broken Conductor Protection Scheme Logic

Settings

The table below shows the setting elements necessary for the broken conductor protection and
their setting ranges.

Element Range Step Default Remarks

BCD 0.10-1.00 0.01 0.20 2/ 11

TBCD 0.00+ 300.00s  0.01s 0.00s BCD definite time setting
[BCDEN] Offer On Off BCD Enable

[BCD-2F] NA / Block NA BCD blocked by inrush current
[APPL] 3P /2P /1P 3P Three-phase current input

Minimym setting of the BC threshold is restricted by the negative phase sequence current
nommally gpresent on the system. The ratio I, / I; of the system is measured in the relay
continagusly and displayed on the metering screen of the relay front panel, along with the
maximum value of the last 15 minutes [;; max. It is recommended to check the display at the
commissioning stage. The BCD setting should be 130 to 150% of I, / I, displayed.

Note: It must be noted that I, / I; is displayed only when the positive phase sequence current
(or load current ) in the secondary circuit is larger than 2 % of the rated secondary circuit
current.

TBCD should be set to more than 1 cycle to prevent unwanted operation caused by a transient
operation such as CB closing.
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2.8 Breaker Failure Protection

When fault clearance fails due to a breaker failure, the breaker failure protection (BFP) clears the
fault by backtripping adjacent circuit breakers.

If the current continues to flow even after a trip command is output, the BFP judges it as abreaker
failure. The existence of the current is detected by an overcurrent element provided for each
phase. For high-speed operation of the BFP, a high-speed reset overcurrent element (less than
20ms) is used. The element resets when the current falls below 80% of the operating value.

In order to prevent the BFP from starting by accident during maintenanee workfand testing, and
thus tripping adjacent breakers, the BFP has the optional function of retgippifig the original
breaker. To make sure that the breaker has actually failed, a trip command isymade to the original
breaker again before tripping the adjacent breakers to prevent unnegessary tripping of the
adjacent breakers following the erroneous start-up of the BFP. It is possible to choose not to use
retripping at all, or use retripping with trip command plus delayedypick-up timer, or retripping
with trip command plus overcurrent detection plus delayed pick-up,timer.

An overcurrent element and delayed pick-up timer are provided fox.each phase which also operate
correctly during the breaker failure routine in the event of an/evelving fault.

Scheme logic

The BFP is performed on per-phase basis. Figure?2.84l shows the scheme logic for the BFP. The
BFP is started by per-phase base trip signals EXT8IRIP-A to -C or three-phase base trip signal
EXT TRIP3PH of the external line protectionyor an internal trip signal CBF INIT. These trip
signals must continuously exist as long asfthe*fault is present.

The backtripping signal to the adjaéentibreakers CBF TRIP is output if the overcurrent element
CBF operates continuously for4the getting time of the delayed pick-up timer TBTC after
initiation. Tripping of adjacent breakers can be blocked with the scheme switch [BTC].

There are two kinds of modes gfthe rétrip signal to the original breaker CBF RETRIP, the mode
in which retrip is controlled by the oVercurrent element CBF, and the direct trip mode in which
retrip is not controlled. THe retrip mode together with the trip block can be selected with the
scheme switch [RTC{¥In the scheme switch [RTC], “DIR” is the direct trip mode, and “OC” is the
trip mode controlled by the overcurrent element CBF.

Figure 2.8.2 showsfa sequence diagram for the BFP when a retrip and backup trip are used. If the
circuit breaker tsips nommally, the CBF is reset before timer TRTC or TBTC is picked up and the
BFP is reset. As TRTC and TBTC start at the same time, the setting value of TBTC should
include thatofy] RPC.

If the €BF ‘egntinues to operate, a retrip command is given to the original breaker after the setting
time of TREEC. Unless the breaker fails, the CBF is reset by retrip. TBTC does not time-out and
the BFP isgreset. This sequence of events may happen if the BFP is initiated by mistake and
unnegessary tripping of the original breaker is unavoidable.

If the original breaker fails, retrip has no effect and the CBF continues operating and the TBTC
finally picks up. A trip command CBF TRIP is given to the adjacent breakers and the BFP is
completed.
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Figure 2.8.2 Sequence Diagram
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Setting
The setting elements necessary for the breaker failure protection and their setting ranges are”as
follows:

Element Range Step Default Remarks

CBF 05-10.0A 0.1A 25A Overcurrent setting

(0.10-2.00 A)(*)  (0.01A) (0.50 A)

TRTC 0.00 - 300.00 s 0.01s 050s Retrip time setting

TBTC 0.00 -300.00 s 0.01s 1.00s Back trip time setting

[RTC] Off/DIR/OC Off Retrip control

[BTC] Off / On Off Back trip control

(*) Current values shown in the parentheses are in the case of 1 Afgating; ©ther
current values are in the case of 5 A rating.

The overcurrent element CBF checks that the circuit breaker has,opened and that the current has
disappeared. Therefore, since it is allowed to respond to lgadieurrent, it can be set to 10 to 200%
of the rated current.

The settings of TRTC and TBTC are determined by‘the%pening time of the original circuit
breaker (Tcb in Figure 2.8.2) and the reset time ofithe"owercurrent element (Toc in Figure 2.8.2).
The timer setting example when using retrip can(be obtained as follows.

Setting of TRTC = Breaker opening timé&s CBF reset time + Margin
=40ms + 10ms + 20ms
= 70ms
Setting of TBTC = TRTC & Output relay operating time + Breaker opening time +
CBF reset time + Margin
= 70ms*A10ms + 40ms + 10ms + 10ms
= 140ms
If retrip is not used, the setting of the TBTC can be the same as the setting of the TRTC.
The actual tripping time after BFP start will be added the time (approx. 15 to 20ms) consumed by

motion of binagy input and output to above timer’s settings. (Response time of binary inputs: less
than 8ms, Operating/fime of binary outputs: less than 10ms)
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2.9 Countermeasures for Magnetising Inrush

GRD110-500s provides the following two schemes to prevent incorrect operation from a
magnetising inrush current during transformer energisation.

- Protection block by inrush current detector

- Cold load protection

2.9.1 Inrush Current Detector

Inrush current detector ICD detects second harmonic inrush current ‘during transformer
energisation and blocks the following protections:

- OClto OC4

- EFI1 to EF4

- SEFI to SEF4

- NPS1 and NPS2

- BCD

The blocking can be enabled or disabled by setting the Seheme switches [OC*-2F], [EF*-2F],
[SEF=*-2F], [NPS*-2F] and [BCD-2F].

The ICD detects the ratio ICD-2f between second,harmonic current 12f and fundamental current
I1f in each phase current, and operates if itsqratio 1§*larger than the setting value. Figure 2.9.1
shows the characteristic of the ICD elementrand Figure 2.9.2 shows the ICD block scheme. When
ICD operates, OC, EF, SEF, NPS and BCD elements are blocked independently. The scheme
logic of each element is shown in thie previous/sections.

|2f/|1f \\
@ la/1+21CD-26(%) H cD
O li{=ICDOC

0 ICDOC l1¢

ICD-2f(%)

Figure 2.9.1  ICD Element Characteristic

A |.328°
>1
ICD 5 2262 ICD
263

Figure 2.9.2 ICD Block Scheme

Setting

The setting elements necessary for the ICD and their setting ranges are as follows:
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Element Range Step Default Remarks
ICD-2f 10 -50% 1% 15% Second harmonic detection
ICDOC 05-25.0A 0.1A 05A ICD threshold setting

(0.10-500A)*)  (0.01A)  (0.10A)

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

2.9.2 Cold Load Protection

The cold load function modifies the overcurrent protection settings for asperiod after energising
the system. This feature is used to prevent unwanted protection operation gvhen closing on to the
type of load which takes a high level of current for a period after enérgisation.

In normal operation, the load current on the distribution line is smaller than the sum of the rated
loads connected to the line. But it amounts to several timesgthéymaximum load current for a
moment when all of the loads are energised at once after a longinterruption, and decreases to 1.5
times normal peak load after three or four seconds.

To protect those lines with overcurrent element, it is neéeessarysto use settings to discriminate the
inrush current in cold load restoration and the fault curtent:

This function modifies the overcurrent protection settingsfor a period after closing on to the type
of load that takes a high level of load on energisation. This is achieved by a ‘Cold Load Settings
Group’, in which the user can use alternative\settings of measuring elements in other setting
group. Normally the user will choose highes, cutrent settings and/or longer time delays and/or
disable elements altogether within this group. The ‘Cold Load Settings’ can be set in any of the
four setting groups provided for protectionwand the group is specified by the scheme switch
[CLSG] setting.

29.21 Scheme Logic

A state transition diagram and‘it§ scheme logic are shown in Figure 2.9.3 and Figure 2.9.4 for the
cold load protection. Notefthat the scheme requires the use of two binary inputs, one each for CB
OPEN and CB CLOSED.

Under normal conditions, where the circuit breaker has been closed for some time, the scheme is
in STATE 0, and the norimal default settings group is applied to the overcurrent protection.

If the circuit biigakergopens then the scheme moves to STATE 1 and runs the Cold Load Enable
timer TCLE_If thebreaker closes again while the timer is running, then STATE 0 is re-entered.
Alternatively it TCLE expires then the load is considered cold and the scheme moves to STATE
2, and stays‘there until the breaker closes, upon which it goes to STATE 3.

In'STATE 2"and STATE 3, the ‘Cold Load Settings Group’ is applied.

In STATE 3 the Cold Load Reset timer TCLR runs. If the circuit breaker re-opens while the timer
is running then the scheme returns to STATE 2. Alternatively, if TCLR expires then it goes to
STATE 0, the load is considered warm and normal settings can again be applied.

Accelerated reset of the cold load protection is also possible. In STATE 3, the phase currents are
monitored by overcurrent element ICLDO and if all phase currents drop below the ICLDO
threshold for longer than the cold load drop off time (TCLDO) then the scheme automatically
reverts to STATE 0. The accelerated reset function can be enabled with the scheme switch
[CLDOEN] setting.

Cold load protection can be disabled by setting [CLSG] to “Off™.
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STATEO
CB status: Closed
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Figure 2.9.3 State TransitionDiagram for Cold Load Protection
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Figure 2.9.4 Scheme Logic for Cold Load Protection
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Settings

The setting elements necessary for the cold load protection and their setting ranges are as foll
Element Range Step Default  Remarks 0
ICLDO 05-10.0A 0.1A 25A Cold load drop-off threshold settingo

(0.10-2.00 A)(*) (0.01A) (0.50 A)

TCLE 0-10000 s 1s 100's Cold load enable timer e
TCLR 0-10000 s 1s 100's Cold load reset timer
TCLDO 0.00-100.00 s 0.01s 0.00s Cold load drop-o\@
[CLS@] Off/1/2/3/4 Off Cold load setti

[CLDOEN] Off/ On Off Cold load

(*) Current values shown in the parentheses are in the case of a . Other current values
are in the case of a 5 A rating.

These settings are required for all setting groups and the s ttings must be entered for the
setting elements above. @
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210 Trip Signal Output

As shown in Figure 2.10.1, all the trip signals are introduced into one of the seven (user
configurable binary output circuits. One tripping output relay with a pair of normally open and
closed contacts is provided to trip the local circuit breaker. If the breaker failure protection)is
applied, the back-trip signal CBF TRIP is introduced into another binary output circuit te*trip
adjacent circuit breakers, as shown in Figure 2.10.2.

After the trip signal disappears by clearing the fault, the reset time of the tripping output relay can
be set with the scheme switch [Reset] to “instantaneous(Inst)”, “delayed(Dl)”, Sdwell(Dw)” or
“latched(Latch)”. The time of the delayed drop-off “DI” or dwell operation, “Dw’4can 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 frontpanel or a binary input
signal REMOTE RESET. This resetting resets all the output relays collectively.

When instantaneous reset of the tripping output relay is selected, itwmust be checked that the
tripping circuit is opened with a circuit breaker auxiliary conta€t priosto the tripping output relay
resetting, in order to prevent the tripping output relay fiem “directly interrupting the circuit
breaker tripping coil current.

The tripping output relay has a pair of normally open‘andyclosed contact.

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 0018 0.20s
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OC1 TRIP
OC2TRIP — |
OC3 TRIP

EF1 TRIP J
EF2 TRIP

EF3 TRIP
SEF1-S1 TRIP
SEF1-S2 TRIP
SEF2 TRIP
SEF3 TRIP
UC1TRIP
THM TRIP
NPS1 TRIP
BCD TRIP 141
CBF RETRIP

=1 CBF INIT

GENERAL TRIP

Einary output circuit

i bl
[ &

! —

I [RESET] —

! &

! -

|

: "Inst" —

I — 0 t i
! / "Dw" & '+| |
I, — ) 000 — 10.00s Tripping output relay |
! IIDlll | & S I
i !
. |
: "Latch" i R F/F |

Reset button

+ V/
||_|

REMOTE RESET

Figure 2.10.1 Tripping Output for Local Circuit Breaker
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CBF TRIP

Binary output cireuit _ |

i N

[ —_ 1 1&

I >1 S

| [RESET] L

: & JL _
i —— _ TBO ;
: Inst — t
| *— & 0 t |
! “DW“ ,_a |
. —_ 0.00-10.00s ripping autput relay |
! IlDlll L |
! & i
! — [
|

°
"Latch” R @ i
.................................................... . YRR

Reset button

v
|I_|

[(REMOTE RESET

Figure 2.10.2 Tripping Output for @ircuit Breakers

+
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2.11 Application of Protection Inhibits

All GRD110 protection elements can be blocked by a binary input signal. This feature is useful in
a number of applications.

2.11.1 Blocked Overcurrent Protection

Conventional time-graded definite time overcurrent protection can lead to excessive fault
clearance times being experienced for faults closest to the source. The imiplementation of a
blocked overcurrent scheme can eliminate the need for grading margins, and_thereby greatly
reduce fault clearance times. Such schemes are suited to radial feeder cireuits;¥particularly where
substations are close together and pilot cables can be economically run‘between switchboards.

Figure 2.11.1 shows the operation of the scheme.

Instantaneous phase fault and earth fault pick-up signals OC1 HS, and EF1 HS of OC1 and EF1
elements are allocated to any of the binary output relays and uSed asya blocking signal. OC2 and

EF2 protections are set with a short delay time. (For pick-up signals, refer to Figure 2.1.5 and
2.1.6.)

For a fault at F as shown, each relay sends the blockingsignal®é its upstream neighbor. The signal
is input as a binary input signal OC2 BLOCK andsEF2 BLOCK at the receiving end, and blocks
the OC2 and EF2 protection. Minimum protection delayS‘of 50ms are recommended for the OC2
and EF2 protection, to ensure that the blocking, sighal has time to arrive before protection
operation.

Inverse time graded operation with elements @C1"and EF1 are available with the scheme switch
[MOCT1] setting, thus providing baeksup protection in the event of a failure of the blocked

scheme.
NN L( AN I)( AN F
* 1 +| Tt +| Tt
, k I+ 3
I GRD110 I GRD110 I GRD110
OC2/EF2 < 9 OC2/EF2 |a = OC2/EF2
I OCTHS 7 I
High EF1HS High
Speed Speed
Block Block

Figure 2.11.1 Blocked Overcurrent Protection
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2.11.2 Blocked Busbar Protection

GRD110 can be applied to provide a busbar zone scheme for a simple radial system where a
substation has only one source, as illustrated in Figure 2.11.2.

For a fault on an outgoing feeder F1, the feeder protection sends a hardwired blocking Signal to
inhibit operation of the incomer, the signal OC1 HS and EF1 HS being generated by the
instantaneous phase fault, and earth fault pick-up outputs of OC1 and EF1 allocated to any of the
binary output relays. Meanwhile, the feeder is tripped by the OC1 and EF1 é&lements,
programmed with inverse time or definite time delays and set to gradefwith, downstream
protections.

The incomer protection is programmed to trip via its instantaneous elefents ©C2 and EF2 set
with short definite time delay settings (minimum 50ms), thus providing rapid isolation for faults
in the busbar zone F2.

At the incomer, inverse time graded operation with elements OC1 and,EF 1 are available with the
scheme switch [MOC1] setting, thus providing back-up prote€tiontin the event of failure of the
blocked scheme.

GRD110 integrated circuit breaker failure protectioncan be gised’to provide additional back-trips
from the feeder protection to the incomer, and fromithe,in¢omer to the HV side of the power
transformer, in the event of the first trip failing tesclearthe €arth fault.

In the case of more complex systems where thésubstation has two incomers, or where power can
flow into the substation from the feeders, them ditgctional protection must be applied (refer to
GRD140 directional overcurrent protection).

GRD110
OCMAEF1 Delayed Back-up Trip
(inverse time) = =
I High Speed Block to Incomer for Feeder Fault
OC2/EF2 | = = = = = = e e e e e e = = = = = - -
T |
Fast Trip I
|
e !
- Feeder Trip. <« Feeder Trip - Feeder Trip |
-: GRD110 -: GRD110 -: GRD110 1
|
= - OC2/EF2 o OC2/EF2 o OC2/EF2 |
E:" P[—ocins/ E:'_" OCTHS E:__ "I_ ocihs/ :
EF1HS EF1HS EF1HS !
I T T |
§F1 I I T Ll
v v v

Figure 2.11.2 Blocked Busbar Protection
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212 CT Requirements
2.12.1 Phase Fault and Earth Fault Protection

Protection class current transformers are normally specified in the form shown below.{The CT
transforms primary current within the specified accuracy limit, for primary current up te*the
overcurrent factor, when connected to a secondary circuit of the given burden.

S P20 : 10VA

TN

Accuracy Overcurrent Maximum Burden
Limit (%) Factor (at rated current)

Accuracy limit : Typically 5 or 10%. In applications where currentygrading is to be applied and
small grading steps are desirable, then a 5% CT can assist in achigving the necessary accuracy. In
less onerous applications, a limit of 10% may be acceptable.

Overcurrent factor : The multiple of the CT rating upio which the accuracy limit is claimed,
typically 10 or 20 times. A value of 20 should be,specified where maximum fault current is high
and accurate inverse time grading is required. In applications where fault current is relatively low,
or where inverse time grading is not used, thenam overeurrent factor of 10 may be adequate.

Maximum burden : The total burden calculated at rated secondary current of all equipment
connected to the CT secondary, includingfrelay mput burden, lead burden, and taking the CT’s
own secondary resistance into account."GRDI10 has an extremely low AC current burden,
typically less than 0.1 VA for a 1A phasejinput; allowing relatively low burden CTs to be applied.
Relay burden does not vary with settings.

If a burden lower than the maximunyspecified is connected, then the practical overcurrent factor
may be scaled accordingly. For théyexample given above, at a rated current of 1A, the maximum
value of CT secondary resistancg plus secondary circuit resistance (RCT + R2) should be 10Q. If
a lower value of, say, (RCT +R2) = 5Q is applied, then the practical overcurrent factor may be
increased by a factor ofitwonthat is, to 40A.

In summary, the gxample given of a 5SP20 CT of suitable rated burden will meet most applications
of high fault currentyand tight grading margins. Many less severe applications may be served by
5P10 or 10P104ransformers.

2.12.2 Minimum Knee Point Voltage
Axlalternative method of specifying a CT is to calculate the minimum knee point voltage,
deeording to the secondary current which will flow during fault conditions:
V& Iy (Rer + Ry)
where:
Vi = knee point voltage
I = maximum secondary fault current
Rcr =resistance of CT secondary winding
R, = secondary circuit resistance, including lead resistance.

When using this method, it should be noted that it is often not necessary to transform the
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maximum fault current accurately. The knee point should be chosen with consideration of th

settings to be applied and the likely effect of any saturation on protection performance. Furthe
care should be taken when determining R2, as this is dependent on the method used to connec @

CTs (E.g. residual connection, core balanced CT connection, etc). O

2.12.3 Sensitive Earth Fault Protection

A core balance CT should be applied, with a minimum knee point calculated as describéd above.

2.12.4 Restricted Earth Fault Protection \%

High accuracy CTs should be selected with a knee point voltage V\% according to the

equation:
Vi >2x Vg

where Vs is the differential stability voltage setting for the scheme.
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2.13 Autoreclose

The GRD110-500 series provides a multi-shot (five shots) autoreclosing scheme applied for
one-circuit breaker:

e Three phase autoreclosing scheme for all shots
e Autoreclosing counter

The autoreclosing (ARC) can be initialized by OC1 to OC4, EF1 to EF4, SEF1-S1 to SEF4 trip
signals or external trip signals via binary inputs, as determined by scheme switchesy| *#*#*-INIT].
Trip signals are selected to be used or not used for ARC, by setting [***+-INIT] toOn” or “NA”
respectively. If a trip signal is used to block ARC, then [*#***-INIT] isgset.to“BLK”. ARC can
also be blocked by binary input signal ARC BLOCK.

Three-phase autoreclosing is provided for all shots, regardless of whetheg the fault is single-phase
or multi-phase. Autoreclosing can be programmed to provide any fiwmber of shots, from one to
five. In each case, if the first shot fails, then all subsequent shots apply three-phase tripping and
reclosing.

To disable autoreclosing, scheme switch [ARCEN] is set(to }Off’.

213.1 Scheme Logic

Figure 2.13.1 shows the simplified scheme logi¢ for the’ autoreclose. Autoreclose becomes ready
when the circuit breaker is closed and ready fox autoreclose (CB READY=1), the on-delay timer
TRDY is picked up, and the [ARCEN] isgse,to ®ON". TRDY is used to determine the reclaim
time.

If the autoreclose is ready, then géclosing is activated by ARC INIT. ARC INT is programmed
from tripping commands of the yarious protections by scheme switches [###*:*-INIT]. Further, and
the autoreclosing command signalPARGYINIT and the external tripping command signals EXT
TRIP-APH, EXT TRIP-BPH{ EXT “TRIP-CPH and EXT TRIP-3PH can also activate the
autoreclose via binary inputs.

External reclose condition such as voltage and synchronism check, etc., can be offered by a
binary input signal ARCRE®*

Once autorecloséyis activated, it is maintained by a flip-flop circuit until one reclosing cycle is
completed.

Autoreclose sugcess (ARC SUCCESS) or fail (ARC FAIL) can be displayed as an event record
message bysthgyevent record setting.

Multi-shotautoreclose

Regardlessof the tripping mode, three-phase reclose is performed. If the [ARCEN] is set to "On",
the“dead gime counter TD1 for three-phase reclosing is started. After the dead time has elapsed,
reclosing command ARC-SHOT is initiated.

Multi-shot autoreclose can be executed up to four times after the first-shot autoreclose fails. The
multi-shot mode, one to five shots, is set with the scheme switch [ARC*-NUM].

During multi-shot reclosing, the dead time counter TD2 for the second shot is activated if the first
shot autoreclose is performed, but tripping occurs again. Second shot autoreclose is performed
after the period of time set on TD2 has elapsed. At this time, outputs of the step counter are: SP1
=1,SP2=0,SP3 =0, SP4=0 and SP5=0.

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

If three shot mode is selected for the multi-shot mode, autoreclose is further retried after the above
tripping occurs. At this time, the T1S3 is started. The third shot autoreclose is performed aftet.the
period of time set on the TD3 has elapsed. At this time, outputs of the step counter are: SP1 =0;
SP2 =1, SP3 =0, SP4 =0 and SP5 =0.

The three shot mode of autoreclose is then completed, and tripping following a
"reclose-onto-a-fault" becomes the final trip (ARC FT = 1).

When four or five shot autoreclose is selected, autoreclose is further retried ence again for
tripping that occurs after "reclose-onto-a-fault". This functions in the sdfa¢ ma@nner as the three
shot autoreclose.

If a fault occurs under the following conditions, the final trip is performied and autoreclose is
blocked.

e Reclosing block signal is applied.
e During the reclaim time

e Reclose condition is not completed when the schemie switch [ARC REQ] is "On".

6F2S0858

ARC READY
[ARCEN]
il
"ON"
ARC INIT (Trip command)

0.0-600.0s

EXT TRIP

— s
&
se1 —8] R
ARC-SHOT1

Coordination

ARC-SHOT1

STEP COUNTER
— sP1
— spP2

CLK
— spP3
— sP4
— sps

ARC-SHOT2

ARC-SHOT3 | >

ARC-SHOT4 —_10.01-10.00s
e 0.01-310.00s
Autoreclose initiation ARC-SHOT5
TD2
0107-300.00s
TR2
ARC-FT
0.01-310.00s
TD:
t 0
[ &
0.01-300.00s
TR3 ARC_R
t 0
ARC-FT
0.01-310.00s
ARC-SUCCESS -{D4 0 1
ARC FAL —M8M8M8™M HL‘ &
ARGT 0.01-300.00s Ao R
aC. !
t 0
Reset R ,L¢ ARC-FT
t 0 0.01-310.00
AmiE] s
CB CLOSE—— 0.01-300.008s] —1— IDS 0 —
S|
TARCP E T—E} - =] &
t 40 0.01-300.00s
0.1-300.0s . ARCR
g - ARC-SHOTS t 0
=21 ARC-FT
TRCOV J 0.01-310.00s

P,
.1-600.0s

0.
MANUAL CLOSE

Autoreclose initiation

Figure 2.13.1 Autoreclose Scheme Logic

Programmable binary input ARC-READY(CB& 63condition) is alive and Reclaim time TRDY
has elapsed and Scheme switch [ARCEN] is set to "On," then autoreclose initiation is ready. The
reclaim time is selected by setting [TRDY] to “0.0-600.0s”.

ARC INIT(Autoreclose initiation) can consist of the following trips. Whether autoreclose
initiation is active or not is selected by setting [###*-INIT].
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- OCl1 to OC4 trip
- EF1 to EF4 trip
- SEF1 to SEF4 trip
Setting [**#*-INIT] = NA / On / Block

NA: Autoreclose initiation is not active.

On : Autoreclose initiation is active.

Block: Autoreclose is blocked.

EXT TRIP(External autoreclose initiation) is autoreclose initiation by%programmable binary
inputs. Whether autoreclose initiation is active or not is selected by setting,[ EXT-INIT].

Setting [EXT-INIT] = NA / On / Block

TRDY
t 29 E E ARGiinitiation
[ARCEN] 0.0-600.0s
*TON
ARC INIT (Trip command) >1
EXT TRIP E—

Figure 2.13.2 Autoreeclose Initiation

Autoreclose shot output (ARC-SHOT)
The maximum autoreclosing shot is selected/byisetting [ARC-NUM].
Setting [ARC-NUM] = S1/S2/S3/S4/S5

The command output conditiofivis passage of TD* time or BI condition [ARCREQ] and it is
selected by setting [ARCREQ)],

The passage of TD* time(Dead timer) is selected on each shot number by setting [TD#*] to
“0.01-300.00s.”

The command output pulse(©@ne shot) time is selected by setting [TW] to “0.01-10.00s.”

TD1 _ ARC-SHOT1

B

€4
£

W

11— I —ARC-SHOT
0.01-10.00s

SP1 0.01-300.00s

ARC-SHOT!

I~

D2 ARC-SHOT2

Sp2 IR 0.01-300.00s
ARC-SHOT2
TD3 _ ARC-SHOT3
' ¢ L29 a]
FIF
SP3 IR 0.01-300.00s

ARC-SHOT3
TD4 _ ARC-SHOT4

y
L]
)

\_‘

=]
2
@
o
o
o
=]
@

SP4
ARC-SHOT4

—

D5 ARC-SHOT5

S
]

SP5 01-300.

ARC-SHOT5 ARCR

Figure 2.13.3 Autoreclosing requirement
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Autoreclose success judgement (ARC-SUCCESS)

If the re-trip is not done within a period of time after output of autoreclosing shot, it is judged
Autoreclose success(ARC-SUCCESS).

The period of time is selected by setting [TSUC] to “0.1-600.0s”.
ARC-SUCCESS

Figure 2.13.4 Autoreclose success judgement

Autoreclose failure judgement (ARC-FAIL)

If the CB contact or BI condition [CBOPN] is not closed within a perigd of time after output of
autoreclosing shot, it is judged Autoreclose failure(ARC-FAIL).

The period of time is selected by setting [TFAIL] to “0.1-600.0s”.
Whether the function is active or not is selected by setting [ARGEATjsto “Off” or “On”.

ARC-FAIL

Figure 2.13.5 Autoreclosesfailure judgement

Final trip judgement (ARC-FT)

The following cases are judged ARC-FT(Final Tsip) and autoreclose is reset without autoreclose
output.

e Autoreclose initiation when autoregloSe, initiation is not ready
e Autoreclose initiation after fiffalishot output of setting multi-shot mode
e Autorecloce block signal

- Autoreclose block signal by¥progfammable BI
- OCI1 to OC4, EF1 to EF4 and,SEF1 to SEF 4 trip of setting autoreclose block are active.

Setting [##+#*-INITJ= NAw/On / Block
NA:Autoreclose initiation is not active.

On ; Autoteclose initiation is active.
Blogk: “Autoreclose is blocked.

e BI condition¢{ARCREQ] is not completed when [ARCREQ)] is set to “On”. FT is
performedwafter Timer [TR*].

ARC-FT

Figure 2.13.6 Final trip judgement

Reset

If programmable binary input CB CLOSE(CB close condition) is alive and the CB is closed
within a period of time after autoreclose initiation, autoreclose is forcibly reset.

The period of time is selected by setting [TRSET] to “0.01-300.00s”.

It is assumed that the CB is not open(=CBF), in spite of the trip output(=autoreclose initiation).




TOSHIBA 6F250858

TRSET

4] L29——

0.01-300.00s

CB CLOSE

Figure 2.13.7 Reset

Manual close function (MANUAL CLOSE)
MANUAL CLOSE is programmable BI signal and is able to close CB by extérnalsignal input.

Autoreclose initiation is not active within a period of time after manual clése cemimand output.
The period of time is selected by setting [TARCP] to “0.1-600.0s”.

In the case of final trip judgement, manual close command output ig,blocked within a period of
time. The period of time is selected by setting [TRCOV] to “0.1-600.0s%

ARC-FT ——
TARCP
t 40
77
0.1-600.0s

TRCO¥Y
0 Al o—{g |
0.1-600¢0s FJ

Figure 2.13.8 Manual input function

MANUAL CLOSE

2.13.2 Sequence Coordination

Co-ordination is maintained between,the autoreclose sequences of adjacent relays on a feeder.
This means that a relay will gegister the flow of fault current and increment through its
autoreclose sequence evenmif @nother relay actually carries out the tripping and reclosing
operations. This function(is initiated by the operation of OC, EF or SEF element, and can be
disabled by the schemefswitehsf COORD-OC], [COORD-EF] or [COORD-SE].

The reclose shot number at the local terminal A is coordinated with that at the adjacent terminal B
as shown in Figure 2y13.2"

A B Fault
i
GRD110 GRD110

Figure 2.13.9 Sequence Coordination

2.13.3 Setting

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

below.
Element Range Step Default Remarks
TRDY 0.0-600.0s 0.1s 60.0s Reclaim time
TD1 0.01-300.00 s 0.01s 10.00 s 1st shot dead time for Stage 1
TR1 0.01-310.00s 0.01s 310.00 s 1st shot reset time for Stage 1
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Element Range Step Default Remarks
TD2 0.01-300.00 s 0.01s 10.00 s 2nd shot dead time for Stage 1
TR2 0.01-310.00's 0.01s 310.00s 2 shot reset time for Stage 1
TD3 0.01-300.00 s 0.01s 10.00 s 3rd shot dead time for Stage 1
TR3 0.01-310.00 s 0.01s 310.00 s 3rd shot reset time for Stage 1
TD4 0.01-300.00 s 0.01s 10.00 s 4th shot dead time for Stage 1
TR4 0.01-310.00's 0.01s 310.00s 4t shot reset time for Stage 1
TD5 0.01-300.00 s 0.01s 10.00 s 5t shot dead time for Stage 1
TR5 0.01-310.00's 0.01s 310.00s 5t shot reset time for Stage 1
TW 0.01- 10.00s 0.01s 2.00s Output pulse time
TSUC 0.0-600.0s 01s 3.0s Autoreclose succeed judgement time
TFAIL 0.0-600.0s 01s 30s Autoreclose confirmatotyutime after autoreclose
command

TRCOV 0.1-600.0s 0.1s 10.0s Autoreclose recovery time after final trip
TARCP 0.1-600.0s 01s 10.0s Autoreclose pausé'time after manually closing
TRSET 0.01-300.00 s 0.01s 3.00s Autoreclose feset time
[ARCEN] Off/On On Autereclase enable
[ARC-NUM] S1/52/S3/S4/S5 S1 Autareclosing shot number
[ARCREQ] Off/On Off AutoreClosing requirement
[ARCFAIL] Off/On Off Autereclosing confirmation
[COORD-0C]  Off/On Off OC relay for Co-ordination
[COORD-EF]  Off/On Off EF relay for Co-ordination
[COORD-SE]  Off/On Off SE relay for Co-ordination
[OC1-INIT] NA/On/Block NA Autoreclose initiation by OC1
[OC2-INIT] NA/On/Block NA Autoreclose initiation by OC2
[OC3-INIT] NA/On/Block NA Autoreclose initiation by OC3
[OC4-INIT] NA/On/Block NA Autoreclose initiation by OC4
[EF1-INIT] NA/On/Block NA Autoreclose initiation by EF1
[EF2-INIT] NA/On/Block NA Autoreclose initiation by EF2
[EF3-INIT] NA/On/Block NA Autoreclose initiation by EF3
[EF4-INIT] NA/On/Block NA Autoreclose initiation by EF4
[SE1-INIT] NA/On/Block NA Autoreclose initiation by SE1
[SE2-INIT] NA/On/Blaek NA Autoreclose initiation by SE2
[SE3-INIT] NA/@n/Bloek NA Autoreclose initiation by SE3
[SE4-INIT] NA/On/Bleck NA Autoreclose initiation by SE4
[EXT-INIT] NA/On/Block NA Autoreclose initiation by external trip command
oC 0.2%,250.0 A 0.1A 50A OC for co-ordination

(0.04 —50.00 A) (*) (0.01A) (1.00 A)
EF 01— 250.0 A 0.1A 15A EF for co-ordination

(0.02 —50.00 A) (0.01A) (0.30 A)
SEF 0.02-5.00A 001A 0.50 A SEF for co-ordination

(0.004 — 1.000 A) (0.001 A) (0.100 A)

(*) Current values shown in the parenthesis are in the case of a 1 A rating. Other current values are in

the case of a 5 A rating.

To determine the dead time, it is essential to find an optimal value while taking factors,
de-ionization time and power system stability, into consideration which normally contradict each

other.

Normally, a longer de-ionization time is required as for a higher line voltage or larger fault
current. For three-phase autoreclose, the dead time is generally 15 to 30 cycles.
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3. Technical Description

3.1 Hardware Description
3.1.1  Outline of Hardware Modules

The case outline of GRD110 is shown in Appendix F.

The hardware structure of GRD110 is shown in Figure 3.1.1. x@
u

The GRD110 relay unit consists of the following hardware modules. T

C)O

L 4

les are fixed in

a frame and cannot be taken off individually. The human machine interf: dule is provided

e Signal processing module (SPMD)

with the front panel.
e Power module (POWD) 0

e Human machine interface module (HMI)

The hardware block diagram of GRD110 is sho@.

SPMD .
/
\_——
/‘¢/
' - POWD
HMI —
0\
Handle f, &
withdrawal

@Q Figure 3.1.1 Hardware Structure without Case
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POWD SPMD
pC DC/DC
suppl
PP Converter
Binary Photo-coupler
input %8
; Auxiliary rela Binary output
AC input CT < a Analogue [ [Multi- AD o ;y8 y (Trip
| (Max) filter —plexer [|converter [ MPU command etc.)
Relay
RS485 setting and
RAM ROM Transceiver monitoring
x1or2 system
or
IEC60870-5
-103
Human machine
Interface (HMI)
Liquid‘erystal display
16ycharacters x 2 lines
REDs || Operation keys
Local
personal R&232C
computer I/F
Figure 311.2 Hardware Block Diagram
POWD Module

The POWD module Tasulates between the internal and external circuits through an auxiliary
transformer and tfansforms the magnitude of AC input signals to suit the electronic circuits. The
AC input signals may, be one to three phase currents and a residual current depending on the relay
model.

This module dncorporates max. 4 auxiliary CTs, DC/DC converter and photo-coupler circuits for
binapy input signals.

The ayailable input voltage ratings of the DC/DC converter are, 48V, 110V/125V or 220/250V.
Themermdal 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 current 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).
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The MPU implements more than 240 MIPS and uses a RISC (Reduced Instruction Set Computer)
type 32-bit microprocessors.

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

BO1 to BOG6 are user configurable output signals and have one normally open and one nommally
closed contact. BO7 is also a user-configurable output signal and has one normally open contact.

The auxiliary relay FAIL has one normally open and one normally closed contacts, 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 monitoting (RSM) system or
IEC60870-5-103 communication. The external signal is isolated from thefelay *$internal circuits.

Human Machine Interface (HMI) Module

The operator can access the GRD110 via the human machine intesfaces(HMI) module. As shown
in Figure 3.1.3, the HMI panel has a liquid crystal display (I&€D), light emitting diodes (LED),
view and reset keys, operation keys and an RS232C conneetor omthe front panel.

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

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

follows:
Label Color Remarks
IN SERVICE Green Lit when the relay is iiiservice and flickered when the relay is in “Test” menu.
TRIP Red Lit wheh'a trip command is issued.
ALARM Red Litwhenmvafailure is detected.
(LED1) Yellow
(LED2) Yellow
(LED3) Yellow

LEDI1, LED2 and LED3%ate user-configurable. Each is driven via a logic gate which can be
programmed for @R gate or AND gate operation. Further, each LED has a programmable reset
characteristic, settable,for instantaneous drop-off, or for latching operation. A configurable LED
can be programimed fo indicate the OR combination of a maximum of 4 elements, the individual
statuses of whichweant be viewed on the LCD screen as “Virtual LEDs.”

The TRIP LED and an operated LED if latching operation is selected, must be reset by user, either

by gpressing, the | RESET | key, by energising a binary input which has been programmed for
‘Remodte Reset’ operation, or by a communications command. Other LEDs operate as long as a

signalyisfpresent. The [RESET | key is ineffective for these LEDs. Further, the TRIP LED is

controlled with the scheme switch [AOLED] whether it is lit or not by an output of alarm element
such as OC4 ALARM, EF4 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
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connector is used for connection with a local personal computer.

Screw for cover O
)
oo U ( )

TOSHIBA
] ’
3 Liquid crystal
dis&
01 IN SERVICE
O TRIP @]
Light emitting O ALARM N
diodes (LED) g

Operation keys

RS232C connector 3

To alocal PC
Screw fo e Screw for cover
\ 3.1.3 Front Panel
L 4 \< ’

L 4
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3.2
3.2.1

Input and Output Signals

AC Input Signals

Table 3.2.1 shows the AC input signals necessary for the GRD110 model and their respectiye
input terminal numbers. Model 500 and 520 depend on their scheme switch [APPL] setting:

Table 3.2.1 AC Input Signals
|:| : Scheme swit¢h {APPL] setting

Model
Term. No. 500 500 500 520 520 520
of TB1
3P 2 1P 3P W 1P
1-2 A phase A phase ) A phase Asphase )
) current current current current
34 B phase C phase ) B phase C phase )
) current current current current
5.6 C phase Residual Residual € phase Residual Residual
) current current (E) current (E) ourrent current (E) current (E)
: Zero Zero Zero
7-8 cﬁr?selr?tu(aEl) ® sequence sequence sequence
current (SE) | current (SE) | current (SE)

3.2.2 Binary Input Signals

The GRD110 provides eight proggammable binary input circuits. Each binary input circuit is
programmable, and provided withithe*function of Logic level inversion and Function selection.

Logic level inversion

The binary input circuittof the"GRD110 is provided with a logic level inversion function and a
pick-up and drop-off delay®timer function as shown in Figure 3.2.1. Each input circuit has a
binary switch BISNS whigh can be used to select either normal or inverted operation. This allows
the inputs to begdfivent€ither by normally open or normally closed contacts. Where the driving
contact meets the contact conditions then the BISNS can be set to “Norm” (normal). If not, then
“Inv” (invefted), should be selected. The pick-up and drop-off delay times can be set 0.0 to
300.00s respectively.

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

Element Contents Range Step Default
BI1SNS - BIBSNS Binary switch Norm/ Inv Norm
BI1PUD - BISPUD Delayed pick-up timer 0.00 - 300.00s 0.01s 0.00
BI1DOD - BISDOD 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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GRD110

(+) (=) BI1PUD BI1DOD [BI1SNS]
BI1 t 0 0 t
Bi1 - , Bl1 command O
/ "Norm"
L .
"y
BI2PUD BI2DOD [BI2SNS]
BI2 t 0 |0 't —BI2 commind
BI2 A A
"Norm"
- .
BISPUD  BI8DOD BISS:NS
BI8 t 0 0 t [ ] ‘
Bls _— . B18 command

Function selection

The input signals BI1 COM

3.

AN

evel Inversion

I8 COMMAND are used for the functions listed in Table

0
3.2.2. Each input signal can‘\%ted for one or some of those functions by setting. For the

setting, refer to Section 4
L 2

8

al name corresponding to each function used in the scheme logic

The Table also show N
and LCD indicatj {dﬂ ing contact condition required for each function.

N

[OC1BLK]
COMMAND OC1 BLOCK
IIONll
[OC2BLK]
0OC2 BLOCK
llONll
[OC3BLK]
OC3 BLOCK
IIONll
[Alarm4] :
Alarm 4
IIONll

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

OC1 protection block
OC2 protection block
OC3 protection block
OC4 protection block

EF1 protection block

EF2 protection block

EF3 protection block

EF4 protection block

SEF1 protection block
SEF2 protection block
SEF3 protection block
SEF4 protection block

Undercurrent protection block

Thermal overload protection block

Negative sequence OC Broken conductor

protection block

Broken conductor protection

Trip circuit supervision

State transition for cold load protection, trip

supervision and CB monitoring

CB monitoring

Breaker failure protection initiate
Breaker failure protection initiate
Breaker failure protection initiate
Breaker failure protection initiate

Indication remote reset

Disturbance recerd steré

Alarm 1
Alarm 2
Alarm 3
Alarm 4

OC1BLOCK/OC1BLK
0C2 BLOCK / OC2BLK
OC3 BLOCK / OC3BLK
OC4 BLOCK / OC4BLK
EF1 BLOCK / EF1BLK
EF2 BLOCK / EF2BLK
EF3 BLOCK / EF3BLK
EF4 BLOCK / EF4BLK

SEF1 BLOCK/ SEF1BLK
SEF2 BLOCK/ SEF2BLK
SEF3 BLOCK/ SEF3BLK
SEF4 BLOCK / SEF4BLK

UC BLOCK / UCBLK
THM BLOCK / THMBLK
NPS BLOCK / NRSBLK

BCD BLOCK'/ BCBBLK
TC FAIL [TCFAEM

€B CONT OPN / CBOPN

CB'GONT CLS / CBCLS
EXPTRIP3PH / EXT3PH

EXT TRIP-APH / EXTAPH
EXT TRIP-BPH / EXTBPH
EXT TRIP-CPH / EXTCPH
REMOTE RESET / RMTRST

STORE RECORD / STORCD

Alarm 1/ 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 bloek
Closed td black
Closethto blogk
Closed to block
Closed to block
Clased to block
Closed to block
Closed to block
Closed to block
Closed to block

Closed to block
Trip supply

CB normally open contact

CB normally closed co

External trip - 3 phase.

ntact.

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 are those used in the scheme logic / LCD indication.

The binary input signals can be programmed to switch between four settings groups.

Element

Contents

Range

Step Default

BI1SGS - BI8SGS

Setting group selection

OFF/1/2/3/4

OFF
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Four alarm 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.

3.2.3 Binary Output Signals

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

The signals shown in the signal list in Appendix B can be assigned to the oatpuftelays BO1 to
BO?7 individually or in arbitrary combinations. Signals can be combined“usingseither an AND
circuit or OR circuit with 4 gates each as shown in Figure 3.2.3. Th&%eutput circuit can be
configured according to the setting menu. Appendix H shows the factory defatlt settings.

Further, each BO has a programmable reset characteristic, settable fog instantaneous drop-off
“Inst”, for delayed drop-off “DI”, for dwell operation “Dw” or for latching operation “Latch” by
the scheme switch [RESET]. The time of the delayed drop-off DI*%er dwell operation “Dw” can
be set by TBO. When “Dw” selected, the BO outputs for the TB@,set time if the input signal does
not continue on the TBO set time. If the input signal contiguesmore, the BO output is continuous
for the input signal time.

The relay failure contact closes when a relay defeet or abnormality in the DC power supply circuit
is detected.

Signal List
GATES . Auxiliary relay i
Appendix A [, Tor & E_D ................ E
>1 B '
"Inst" &l 0 -
| A
(RESET_J/ "Dw" ~0.00-10.00s
¥ "DI" — &5
"Latch" — s FIF
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 waits fop a
power system fault to occur at any time, and must operate for the fault without fail. Thereforefthe
automatic supervision function, which checks the health of the protection system during normal
operation, plays an important role. The GRD110 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 logation of the failure.

3.3.2 Relay Monitoring

The relay is supervised by the following functions.

AC input imbalance monitoring

This monitoring is provided for models 500 andsS20 and 18 available only for [APPL] = “3P”
setting.

The AC current input is monitored to check thatthéfollowing equation is satisfied and the health
of the AC input circuit is verified.

e CT circuit current monitoring
Max([Tal, [Tv, [Ic[) — 4 x Min(|Ta|,|Ip|, fic)) =ko
where,
Max(|Ial, Ip|, [Ic]) =ga@xinm amplitude among I, Iy, and I,
Min(|Ia], [Ib], [Icjp= Minimum amplitude among I, I, and I,
ko = 20% of tatcdheurrent

The CT circuit currentimonitoring allows high sensitivity detection of failures that have occurred
in the AC input cifcuit, [f'the imbalance detected, the relay issues an alarm shown in Table 3.3.1.

A/D accuracy checking

An analog refefénce voltage is input to a prescribed channel in the analog-to-digital (A/D)
conyerter,andsit is checked that the data after A/D conversion is within a prescribed range, and
thdt thepA/Dieonversion characteristics are correct.

Memory monitoring

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

e 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.

e Setting value monitoring: Checks discrepancies between the setting values stored in
duplicate.
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Watchdog Timer
A hardware timer that is cleared periodically by the software is provided, which checks thatsthe
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.

The alarms are issued when the failure continues for a predetermined time. “Ehi€ times for each
monitoring item are as follows;

e A/D accuracy checking, memory monitoring, Watch Dog Timet, DC supply monitoring:
less than 1s

¢ AC input imbalance monitoring, sampling synchronization menitoring : 15s

3.3.3  Trip Circuit Supervision

The circuit breaker tripping control circuit can be monitored by 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 andithésip, coil. This current flows for both the
breaker open and closed conditions. Then logicisignalef the binary input circuit TC FAIL is "1".

If the trip supply is lost or if a connection begemes an open circuit, then the binary input resets
and TC FAIL is "0". Figure 3.3.2 shows thesSehemie logic. A trip circuit fail alarm TCSV is output
when TC FAIL is "0".

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

GRD110Q. Circuit Breaker
r----ZF=59s--" e 1
l ‘ l ' :
o : | L VA
+ve i Trip Quiput i i CB Trip Coil -ve Trip
Trip : : o i Sueply
Supply ! N N — ] !
1 I 1 | 1
1 I 1 I 1
LT o i
__|' >|I i L !
1 I 1 I 1
i Binary : i CB Aux. i
' Input : ! Contacts '
Figure 3.3.1 Trip Circuit Supervision
t 0
TC FAIL 1 F ——— TCSV
Bl command
( ) 0.4s
CB status “closed”
"OPT-ON"
[TESPEN] "ON"

Figure 3.3.2 Supervision Scheme Logic

71—



TOSHIBA 6F250858

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

Circuit Breaker State Monitoring

Circuit breaker state monitoring is provided for checking healthy of circuit breaker (CB). Tf two
binary inputs are programmed to the functions ‘CB CONT OPN’(CBOPN) and ‘CB CONT
CLS’(CBCLS), then the CB state monitoring function becomes active. In normal circufstances
these inputs are in opposite states. Figure 3.3.3 shows the scheme logic. If béth_show the same
state during five seconds, then a CB state alarm CBSV outputs and “ErftCB%#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].

(CB CONT OPN ) — 1 — N CBSV

(Bl command) ﬂ ﬂ 505
[ CB CONT CLS ]7

(BI command)

llONu

[CBSMEN]
+

Figure 3.3.3 CB State Monitoring Scheme Logic

Normally open and normally closed contacts,of the"CB are connected to binary inputs BIm and
Bln respectively, and functions of Blm andyBImare set to “CBOPN=0ON" and “CBCLS=0N".
(Refer to Section 4.2.6.8.)

Circuit Breaker Condition Monitoring

Periodic maintenance of CB is requiréd for checking healthy of the trip circuit, the operation
mechanism and the interruptingseapability. Generally, maintenance is based on a time interval or
a number of fault current intetruptions.

The following CB conditiong monitoring functions are provided to determine time for
maintenance of CB:

e Trip is counted for maintenance of the trip circuit and CB operation mechanism. The trip
counter increments the number of tripping operations performed. An alarm is issued and
informs user/of time*for maintenance when the count exceeds a user-defined setting TCALM.
The trip counit alarm can be enabled or disabled by setting the scheme switch [TCAEN].

e Sum ofithg’brioken current quantity >-I* is counted for monitoring the interrupting capability of
GB.Bhe 2P counter increments the value of current to the power ‘y’, recorded at the time of
1ssue of the tripping signal, on a phase by phase basis. For oil circuit breakers, the dielectric
withstafid of the oil generally decreases as a function of YI’t, and maintenance such as oil
chamnges, etc., may be required. ‘I’ is the fault current broken by CB. ‘t’ is the arcing time
within the interrupter tank and it cannot be determined accurately. Therefore, ‘y’ is normally
set to 2 to monitor the broken current squared. For other circuit breaker types, especially those
for HV systems, ‘y’ may be set lower, typically 1.0. An alarm is issued when the count for any
phase exceeds a user-defined setting > IYALM. The X I’ count alarm can be enabled or disabled
by setting the scheme switch [2IYAEN].

e Operating time monitoring is provided for CB mechanism maintenance. It checks CB
operating time and the need for mechanism maintenance is informed if the CB operation is
slow. The operating time monitor records the time between issuing the tripping signal and the
phase currents falling to zero. An alarm is issued when the operating time for any phase
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exceeds a user-defined setting OPTALM. The operating time is set in relation to the specified
interrupting time of the CB. The operating time alarm can be enabled or disabled by setting the
scheme switch [OPTAEN].

For maintenance program, it should be complied with the switchgear manufacturer’s instglictions"

The CB condition monitoring functions are triggered each time a trip is issued, and they camsalso
be triggered by an external device via binary input EXT TRIP3PH (EXT3PH) or EXT TRIP*PH
(EXT=*PH) as shown in Figure 3.3.4. (Refer to Section 4.2.6.8.)

(+) (-) External trip GRD110 Binary input setting
three-phase EXT3PH]

[
Bla o, &OTH

External trip

A-phase [EXTARH]
Blb Blb command N EXTAPH

Figure 3.3.4  Binary Input Setting for CB Condition Monitoring

3.3.5 Failure Alarms

When a failure is detected by the automatic supervision, it is followed with an LCD message,
LED indication, external alarm and event re€ordingyr Table 3.3.1 summarizes the supervision
items and alarms.

The LCD messages are shown on the/ "Amto-supervision" screen, which is displayed
automatically when a failure is detected or*displayed by pressing the [ VIEW |key. The event
record messages are shown on the "Eyent record" screen by opening the "Record" sub-menu.

The alarms are retained until the fatlure 1s recovered.

The alarms can be disabled eollectively by setting the scheme switch [AMF] to "OFF". The
setting is used to block unsiecessary alarms during commissioning, test or maintenance.

When the Watchdog Timeradetects that the software is not running normally, LCD display and
event recording of the failute may not function normally.

Table 3.3.1 Supervision Items and Alarms

Supervision Item LCD LED LED External Event record Message
Message "IN SERVICE" "ALARM" alarm
AC input imbalancetmonitoring Err: CT On/Off (2) On 4) CTerr

Relay fail or Relay fail-A (2)

A/D accuragyscheck:

(1 Off On (4) Relay fail

Memory monitoring
Watchdog Timer Off On 4)
DGsupply monitoring Erm: DC Off (3) Off Relay fail-A
Teip circuit supervision EmTC On On Off TC err, Relay fail-A
CB state monitoring Em:CB On On Off CB err, Relay fail-A
CB condition monitoring ALM:TP On On Off TP COUNT ALM,

Trip count alarm COUNT Relay fail-A

73



TOSHIBA 6F250858

Supervision ltem LCD LED LED External Event record Message
Message "IN SERVICE" "ALARM" alarm
Operating time alarm ALM: OP time On On Off OP time ALM, Relay-fail-A
>l count alarm ALM:2IY On On Off 2IY-A ALM, XIY-B ALM or

21Y-C ALM, Relayfail-A

(1): Diverse messages are provided as expressed with " Err:---" in the table in Section 6.7.2.

(2): The LED is on when the scheme switch [SVCNT] is set to "ALM" and off when set to"ALM &
BLK" (refer to Section 3.3.6). The message "Relay fail-A" is recorded when thesscheme switch
[SVCNT] is set to "ALM".

(3): Whether the LED is lit or not depends on the degree of the voltage drep.

(4): The binary output relay "FAIL" operates except for DC supply fail condition.

3.3.6 Trip Blocking
When a failure is detected by the following supervision items;ithe trip’function is blocked as long
as the failure exists, and is restored when the failure is reméved.
e A/D accuracy check
e Memory monitoring
e Watchdog Timer

When a fault is detected by the AC input imbalanc€ monitoring, the scheme switch [SVCNT]
setting can be used to determine if both tripping i,blocked and an alarm is output (ALM&BLK),
or if only an alarm is output (ALM).

3.3.7 Setting
The setting element necessary fomtheautomatic supervision and its setting range are shown in the
table below.
Element Range Step Default Remarks
[SVCNT] ALM&BLKWALM ALM&BLK Alarming and blocking or alarming only
[TCSPEN] ORF/ONIOPT-ON OFF Trip circuit supervision
[CBSMEN] ORE/ON OFF CB state monitoring
[TCAEN] OFF/ON OFF Trip count alarm
[>MAEN] OFF/ON OFF 2’I¥ count alarm
[OPFAEN] OFF/ON OFF Operate time alarm
TCALM 1-10000 1 10000 Trip count alarm threshold setting
2 IYALM 10 - 10000 E6 E6 10000 2'Iy alarm threshold setting
YVALUE 1.0-20 0.1 2.0 y value setting
OPTALM 100 - 5000 ms 10 ms 1000 ms Operate time 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 GRD110 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 localser remote PC.

3.41 Fault Recording

Fault recording is started by a tripping command of the GRD110 and the/following items are
recorded for one fault:

Date and time

Trip mode

Faulted phase

Power system quantities
Up to the 8 most-recent faults are stored as fault régordswlf a new fault occurs when 8 faults have
been stored, the record of the oldest fault is deletéd andithe record of the latest fault is then stored.
Date and time occurrence
This is the time at which a tripping command has been initiated.

The time resolution is 1 ms usingghe relay internal clock.

Trip mode

This shows the protection schéme that output the tripping command.

Faulted phase

This is the phase to whichya operating command is output.

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

- Magniwidof phase current (I, Iy, L)
- Magnitudes6f zero sequence current (Ig, Ige)

<., Magnitude of positive and negative sequence currents (I;, I,)
- Thegatio of negative to positive sequence current (Io/1;)
- Percentage of thermal capacity (THM%)

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

The zero sequence current Ig in “3P” setting of the model 520 is calculated from the three phase
input currents and the calculated Ig (I() is displayed. The I in other settings and models is
displayed the current fed from CT.

Table 3.4.1 Displayed Power System Quantities
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Model 500 Model 520
Power system quantities
3P 2P 1P 3P 2P 1P
Phase current la, Ib, lc la, lc — la, Ib, lc la, lc —
Zero sequence current le le le le, lse le, lse le, lse
Positive and negative
Ih, l2 - — Ih, I2 - -
sequence current
Ratio of Negative to positive b1 o - b1 - o
sequence current
Percentage qf thermal THM THM o THM oy B
capacity

3.4.2 EventRecording

The events shown in Appendix C are recorded with the 1 ms reselution time-tag when the status
changes. For BI1 to BI§ command, the user can select the fecording items and their status change
mode to initiate recording as below.

One of the following four modes is selectable.

Modes Setting

Not to record the event. N
To record the event when the status changes 0 "operate”. 0
To record the event when the status changes fo(‘reset". R

B

To record the event when the status‘ehanges both to "operate" and "reset".

For the setting, see the Section 4.2.6:5. The default setting is "B"

Up to 480 records can be stored. If anvadditional event occurs when 480 records have been stored,
the oldest event record is défétedhand the latest event record is then stored.

3.4.3 Disturbance Recording

Disturbance recording, is started when the overcurrent starter element operates or a tripping
command is initiated, The records include maximum four analogue signals (Ia, Ip, I, le), 32
binary signalsyandsthe dates and times at which recording started. Any binary signal shown in
Appendix B ganfbe assigned by the binary signal setting of disturbance record.

ThefLCD"display only shows the dates and times of disturbance records stored. Details can be
displayed on a PC. For how to obtain disturbance records on the PC, see the PC software
insttuictioft manual.

The pre-fault recording time is fixed at 0.3s and post-fault recording time can be set between 0.1
and 3.0s.

The number of records stored depends on the post-fault recording time. The approximate
relationship between the post-fault recording time and the number of records stored is shown in
Table 3.4.2.

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

Table 3.4.2 Post Fault Recording Time and Number of Disturbance Records Stored
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Recordingtime 01s 05s 1.0s 15s 2.0s 255 3.0s
50Hz 40 25 15 10 9 7 6
60Hz 40 20 10 9 7 6 5 O

The elements necessary for initiating a disturbance recording and their setting ranges ate shown
in the table below.

Element  Range Step Default Remarks \%
oC 0.5-250.0 A 0.1A 10.0A Overcurrent detecm

(0.10-50.00A  001A  200A) ()

Settings

EF 0.5-125.0 A 0.1A 30A Earth fault détection
(0.10-25.00A  0.01A 0.60A)

SE 0.02-5.00 A 0.01A 1.00 A Sensii fault detection
(0.004-1.000A  0.001 A 0.200 A) m

NPS 0.5-10.0 A 0.1A 20A jve sequence overcurrent detection

(0.10-2.00 A 0.01A 0.40 A)

(*) Current values shown in the parentheses @re e case of a 1 A rating. Other current values are
for the case of a 5A rating.

Starting the disturbance recording by a t@command or the starter element listed above is

enabled or disabled by setting the in eme switches.
Element Range efault Remarks
[Trip] OFF/ON ON Start by tripping command

[BI] OFF/((b@ ON Start by Binary Input signal

[OC] QFF/ ON Start by OC operation
[EF] N ON Start by EF operation
[SEF] x;%N ON Start by SEF operation
[NPSO /ON ON Start by NPS operation
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3.5 Metering Function

The GRD110 performs continuous measurement of the analogue input quantities. (The
measurement data shown below is renewed every second and displayed on the LCD of thesrclay:
front panel or on the local or remote PC.

- Magnitude of phase current (I, Iy, 1)
- Magnitude of zero sequence current (Ig, Ige)

- Magnitude of positive and negative sequence currents (I, I,)
- The ratio of negative to positive sequence current (I5/1;)
- Percentage of thermal capacity (THM%)

- Maximum phase current (I;max, Iymax, Iomax)
- Maximum zero sequence current (Iemax, Igemax)

- Maximum negative sequence currents (I;max)
- Maximum ratio of negative to positive sequence@urrent (I max)

The above system quantities are displayed in values on‘theprimary side or on the secondary side
as determined by a setting. To display accurate valuesitis necessary to set the CT ratio as well.
For the setting method, see "Setting the meteting"“im 4.2.6.6 and "Setting the parameter” in
4.2.6.7. In the case of the maximum value displays abéve, the measured quantity is averaged over
a rolling 15 minute time window, and the maximum recorded average value is shown on the
display screen.

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

The zero sequence current I in “3RZ setting of the model 520 is calculated from the three phase
input currents and the calculated¥e (1) is displayed. The Ig in other settings and models is
displayed the current fed frem CT,
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4. User Interface

4.1 Outline of User Interface

The user can access the relay from the front or rear panel.

Local communication with the relay is also possible using a personal computer (P@) 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 configusation,of the menu tree
of the local human machine communication ports and HMI (Human Machingdnterface).

411 Front Panel

As shown in Figure 3.1.3, the front panel is provided with a‘liquid crystal display (LCD), light
emitting diodes (LED), operation keys, and RS232C connéctor.
LCD

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

pressing the | VIEW | key will display the dige§t sCfeen and pressing any key other than | VIEW
and | RESET | will display the menu screens

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

LED
There are 6 LED displays. The signal labels and LED colors are defined as follows:
Label Color Reémarks
IN SERVICE  Greep Eit when the relay is in service and flickered when the relay is in “Test” menu.
TRIP Red Lit when a trip command is issued.
ALARM Red Lit when a failure is detected.
(LED1) Yellow
(LED2) Yellow
(LEDS) Yellow

LEDI14LED2 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 off. The 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
input or change set values. The function of each operation key is as follows: Q
e

OV A 4 P Used to move between lines displayed on a screen and to enter n
values and text strings.

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

4
® : Used to end the entering operation, return to the %ﬁ or turn off
the display.
@ [ENTER |: Used to store or establish entries. @

(VIEW) and (RESET) keys 0

Pressing key displays digest screens suc "Metering", "Latest fault",
"Auto-supervision", "Alarm display" and "Indication".

Pressing [ RESET | key turns off the display.
RS232C connector \

The RS-232C connector is a 9-way D-type c%‘[or for serial RS232C connection with a local

personal computer. @

al
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4.1.2 Communication Ports

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

e RS485 port

RS232C port 4

This connector is a standard 9-way D-type connector for serial port RS232Cftr ission and is
mounted on the front panel. By connecting a personal computer to this c ctor, setting
operation and display functions can be performed. @

RS485 port

converter G1PR2 and IEC60870-5-103 communication vi TU (Bay Control Unit /
Remote Terminal Unit) to connect between relays and % ct a network communication

The RS485 port is used for the RSM (Remote Setting and M@s‘[em) via the protocol

system. (See Figure 4.4.1 in Section 4.4.)

One or two RS485 ports (COM1 and COM2) is pro
Figure 4.1.1. In the relay provided with two
IEC60870-5-103 communication, and COM2

the rear of the relay as shown in
5%ports, COM1 is used for the RSM or
C60870-5-103 communication. When
tion, the COM2 cannot be used for
IEC60870-5-103 communication.

[o O o)
TB1 TBS e 4

RS485
connection
terminal

oW e
DD EIEa)

BE E [@
(&1 © &

lo O o
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 with the
LCD display and operation keys.

421 LCD and LED Displays

Displays during normal operation

When the GRD110 is operating normally, the green "IN SERVICE" LED is litfand the LCD is
off.

Press the | VIEW | key when the LCD is off to display the digest screefis whieh are "Indication",

"Meteringl", "Metering2", "Metering3", "Metering4d", "Mcterings”, "Latest fault",
"Auto-supervision" and "Alarm Display" screens in turn. "Latest €ault",)»Auto-supervision" and
"Alarm Display" screens are displayed only when there is someqata. The following are the digest
screens and can be displayed without entering the menu screens.

Indication

IND1[ 0000 000079

IND2[ 0001 0000]
Meteringl

| a * % . o« @ KA Not available for APPL=1P setting.
Metering2

I b * k), xmx kK A Not available for APPL=1P and 2P setting.
Metering3

I ¢ x % . ox ok kKA Not available for APPL=1P setting.
Metering4

| ¢ * % * % kK A
Metering5

I s e * % . % % x K A Not available for models 500.

Tolear the latched indications (latched LEDs, LCD screen of Latest fault), press | RESET | key
for 3 geconds or more.

For anydisplay, the back-light is automatically turned off after five minutes.

Indication

This screen shows the status of elements assigned as a virtual LED.

IND1[ 0000 0000O0]

IND2[ 0001 0000 ]
N )

Status of element,
Elements depend on user setting. 1: Operate, 0: Not operate (Reset)
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Displays in tripping

Latest fault

Phase
O0C1

ABCE

: Faulted phases.
: Tripping 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 | key to scroll the LCD screen to read the rest of messages.

Press the [RESET | key to turn off the LEDs and LCD display.

Notes:
1)  When configurable LEDs (LED1 through LED3) are assigned toglatch'sighals by trigger of

tripping, press the | RESET | key more than 3s until the LCD sereens'telight. Confirm turning
off the configurable LEDs. Refer to Table 4.2.1 Step 1.

2) Then, press the [ RESET | key again on the "Latest fault"‘Sezeen 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 pressifigithe | RESET | key in short period, press the
RESET | key again to reset remained LEDs,in théymafiner 1) on the "Latest fault" screen or
other digest screens. LED1 through LED3 willremain lit in case the assigned signals are still
active state.
Table 4.2.1 Turning offjlatch,LED operation
LED lighting status
Operation "TRIP" LED Configurable LED
(LED1 - LED3)
Step 1 Press the [ RESET | keffhere than 3s on A YA
the "Latest fault" screem A Sve
continue to lit turn off *
Step 2 Then, préss th&RESET | key in short :‘.’,
period’on the "Eatest fault" screen "L
turn off *

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

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

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

e Press the key to turn off the LCD.

e Press the | VIEW | key to display the digest "Latest fault" screen.
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Displays in automatic supervision operation

Auto-supervision
Err:ROM,A /D

If the automatic supervision function detects a failure while the LCD is off, the

" Auto-supervision" screen is displayed automatically, showing the location of the failure, and the
"ALARM" LED lights.

Press the | VIEW | key to display other digest screens in turn including the' Metefing'' and "Latest
fault" screens.

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

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

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

Notes:
1)  When configurable LEDs (LED1 through EED3)are, assigned to latch signals by issuing an

alarm, press the |RESET | key more than3s untilall LEDs reset except "IN SERVICE" LED.

2) When configurable LED is still lit by ptessing [RESET | key in short period, press | RESET

key again to reset remained LED ingthelabove manner.
3) LEDI through LED3 will remain litin case the assigned signals are still active state.

While any of the menu screens istdisplayed, the [VIEWJ and [RESET] keys do not function. To
return to the digest "Auto-supervisiontjscreen, do the following:

e Return to the top screen ofitheg menu by repeatedly pressing the key.
e Press the key tofturn©ffthe LCD.
e Press the | VIEW |dkeyito display the digest screen.

e DPress the | RESEL | key to turn off the LCD.

Alarm Display
Adarm Display (ALMI1 to ALM4)

k ok ok ok ok ok ok ok ok ok ok ok ok %k

* % ko k ok k k% AL M1

The fourfalarm screens can be provided, and their text messages are defined by user. (For setting,
see Section 4.2.6.8) These alarms are raised by associated binary inputs.

Press the | VIEW | key to display other digest screens in turn including the "Metering" and "Latest
fault" screens.

To clear the Alarm Display, press | RESET | key. The clearing is available after displaying up to
ALMA4.
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4.2.2 Relay Menu

Figure 4.2.1 shows the menu hierarchy in the GRD110. The menu has five sub-menus, "Recg %
"Status", "Set. (view)", "Set. (change)", and "Test". For details of the menu hierarc ee
Appendix E.

Menu —— Record F. record

E. record
D. record

&

— Status —— Metering

— Binary I/O
— Relay element Q

L Time sync.

| Clock adjust. @
L LCD contrast

— Set. (view) ———  Version

— Descri
— Con‘%r
- co

atus
tection
inary I/P
Binary O/P
¢ LED

— Set nge) —— Password
—  Description

Q)C) C o

—  Record

—  Status

—  Protection
—  Binary I/P
—  Binary O/P
— LED

L Test —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 asFip
count and XIy count can be displayed or erased.

Status

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

Set. (view)

The "Set. (view)" menu displays the relay version, description, relay(address and baud rate in
RSM, the current settings of record, status, protection, binary inputs,fonfigyrable binary outputs
and configurable LEDs.

Set. (change)

The "Set. (change)" menu is used to change the settings of password, description, relay address
and baud rate in RSM or IEC60870-5-103 commuhnication, record, status, protection, binary
inputs, configurable binary outputs and configurable BEDs.

Since this is an important menu and is used to changessettings related to relay tripping, it has
password security protection.
Test

The "Test" menu is used to set testinggswitches and to forcibly operate binary output relays.

When the LCD is off, press any'key other than the [VIEW] and [RESET] keys to display the top
"MENU" screen and then proceed to'the relay menus.

MEMN U v
e Re clor d
e S t™at us
o SOt (view)
eSS et . (change)
T est

To display the,"MENU" screen when the digest screen is displayed, press the | RESET | key to
turn off the)\lWCD; then press any key other than the [VIEW] and [RESET] keys.

Press the key when the top screen is displayed to turn off the LCD.

An example 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.

| 4 Trip v
e Scheme S W
e Prot el ement
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To return to the higher screen or move from the right side screen to the left side screen in

Appendix E, press the key.

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

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

4.2.3 Displaying Records

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

4.2.31

Displaying Fault Records

To display fault records, do the following:

Open the top "MENU" screen by pressing any keysother, than the [VIEW] and [RESET]

keys.
Select "Record" to display the "Record" subzmenu.
I 1 Record v
eF . record
eE . record
eD. recor/
e Co un tgeyr
Select "F. record" to display they'Efrecord” screen.
2 F ."mecord v
e Di s palay
e Cl efar

Select "Display" to display the dates and times of fault records stored in the relay from the top

in new-to-old sequence.

N3 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

Move the cursor to the fault record line to be displayed using the A and ¥ keys and press the

ENTER | key to display the details of the fault record.
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4 F.record #1W

16/ Jul / 2001

18:13:57 31

OC1 Trip element

Phase ABC

Pref ul t val ues

| a ®* ok ok ok KA Not available for APPL=1P setting.

I b * ok ok ok KA Not available for APPL=1P and 2P settings.
I ¢ ®* ok ok ok KA Not available for APPL=1P setting.

| e * % . ox % kA

| s e * %, % % x KA Not available for models 500.

| 1 ® ok ok ok KA Not available for APPL=1P and 2P settings.
| 2 ® ok ok ok KA Not available for APPL=1P and 2P settings.
2/ 11 ® ok k% Not available for APPL=1P and 2P settings.
Fault val ues

| a * ok ok ok KA Not available for APPL=1P setting.

I b ®* ok ok ok KA Not available for APPL=1P and 2P sgttings"
I ¢ * ok ok ok KA Not available for APPL=1P setting.

| e * % . ox % kA

| s e * %, % % x KA Not available for modéls,500"

| 1 ® ok ok ok KA Not available for APPL=4P"ahd 2P'settings.
| 2 ® ok ok ok KA Not available fof?ARPL=1Ptand 2P settings.
2/ 11 ® ok k% Not available for APRL=1P‘and 2P settings.
THM * ok % . % % Not available foRAPPL=1P setting.

The lines which are not displayed in the windowycan be displayed by pressing the A and ¥ keys.

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

o Select "Clear" to display the follewing confirmation screen.

cords

re
CANCEL

Clge a

I -~

?
Y
e Press the & Y) Key to clear all the fault records stored in non-volatile memory.

N

If all fault records have been cleared, the "Latest fault" screen of the digest screens is not
displayed.

Note:¢When changing the units (kA/A) of primary side current with RSM100, press the "Units"
button which is indicated in the primary side screen.

42.3.2¢ Displaying Event Records
To displdy event records, do the following:

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

E .
P
a

/ ord v

—_ =

ec
ay

2
Dis
e Cl e r
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e Select "Display" to display the events with date from the top in new-to-old sequence.

The time is displayed

/3 E.record v
21/ Sepl/ 2002 480
OC1-A trip On
21/ Sepl/ 2002 479
0C1-A On
by pressing the P key.

/3 E.record v
13:22:45. 211
OC1-A trip On
13:22:45. 211
0C1-A On

Press the 4 key to return the screen with date.

The lines 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.

o Select "Clear" to display the following/confirmation screen.

Cl
E N

O @
n Qo

r 4
Y.

e clerfr d
CANCEL

S

n -~

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 disturbanc&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 sequenge;

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

o #Selget "Dy record" to display the "D. record" screen.

| 2 D.record v
eDisplay
eClear

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

/3 D.record v

# 1 16/ Jul / 2001
18:13:57. 401

#2 20/ May/ 2001
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# 3

# 4

oON O =
~N oo =~ B~ o
we oMM
oo Mo ©

o

E e T

- o TN

oM WD

o o-

oo o w

~N = &~ 0o
o

(o]

6

The lines which are not displayed in the window can be displayed by pressing the A and Wk€ys.

To clear all the disturbance records, do the following:

e Open the "Record" sub-menu.

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

Select "Clear" to display the following confirmation screen.

Cl
E N

r

n Qo

r
Y

o @

ecord
CANCE

s
L

n -~

N

4.2.3.4 Displaying Counter

Press the (=Y) key to clear all the disturbance recdtds stofed in non-volatile memory.

e Open the top "MENU" screen by pressing anykeys athewthan the [VIEW] and [RESET] keys.

e Select "Record" to display the "Record" subsfhenuy

o Select "Counter" to display the "Counter"4screen.

/2 Count e v
eDispl aw

e Cl eats Trips

e C | e ayr Trips A
eClear ™ i ps B
e Clegaimy Frips C
o C|l eVagr |21 *y A

e Clfeaw I "yB
®Chear I *yC
wCW.ear ARCs

/_\ A
* *
~ ~

(*) 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.

e Select "Display" to display the counts stored in the relay.

/3 Counter v
Trips H* ok ok ok sk
TripsA %% x %
TripsB # %=
TripsC # % % % %

I Ay A %% %%k x EB
I Ay B %% %% % x EB
I Ay C %% % % % x EB
ARCs * ok ok ok ok

—_
*
~

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

The lines which are not displayed in the window can be displayed by pressing the A and ¥ keys.
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To clear each count, do the following:
e Open the "Record" sub-menu.
o Select "Counter" to display the "Counter" screen.

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

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

e Select "Clear Trips C" to display the following confirmation séreen.

r Trips G
Y CANCEL

Cl e a
END-=

I &5

N

e Select "Clear X I*yA" to display the following cénfirmation screen.

Cl ear TIAWA?
END-=Y CANGEL =N
e Select "Clear X I'yB" to display the,follgwing confirmation screen.
Cl ear 1~y B?
END =% CANCEL =N
o Select "Clear X I1'yC" to displaythe following confirmation screen.

Clgeva 't I Ay C?
E ND =)V CANCELS=N
e Select "Clear ARCS" to'display the following confirmation screen.

ARCs ?

C ar
E =Y CANCELS=N

e
N D

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

4.2.4 Displaying the Status

Fromithefsub-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

Status of clock adjustment

Status of LCD contrast
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The data are updated every second.

4241 Displaying Metering Data
To display metering data on the LCD, do the following:

o Select "Status" on the top "MENU" screen to display the "Status" screen.

I Status v
e Metering
eBinary 1/0

eRel ay el ement

e Ti me synec.

eCl oc adj ust

e LCD contrast

Select "Metering" to display the "Metering" screen.

/2 Metering v

| a * %, ox x KA Not available for APPL=1P settings

| b ® kK % KA Not available for APPL=1P and'2Pettings.
| ¢ ® kK % KA Not available for APPL=4P8etting

| e * % . ox x KA

| s e * % . % ok ox KA Not available for models'500.

|1 ® k% % KA Not available fonAPPL=4P.and 2P settings.
| 2 ® k% % KA Not availablefor APPL=4P and 2P settings.
2711 ® kK % Not available foRAPPL=1P and 2P settings.
THM ® ok ok % % | Not availabléifor APPL=1P setting.

| ama x * ok ok Gk KA Not available for APPL=1P setting.

| bma x ® kK % KA Not availablé*for APPL=1P and 2P settings.
| ¢ ma x * ok ok Gk KA Not available for APPL=1P setting.

| e ma x * % . ox x KA

| s emax w ok %k ok % KA Not available for models 500.

| 2 ma x ® kK % K A Not available for APPL=1P and 2P settings.
| 21 ma x ® k% % Not available for APPL=1P and 2P settings.

To clear all max data{do the following:

e Press the [ RESE®|key ‘on any max demand screen (primary or secondary) to display the
following confirmation screen.

r ma x ?
Y CANCEL-=N

o Presgthe (=Y) key to clear all max data stored in non-volatile memory.

If the primary side unit (A) is required, select 2(=Pri-A) on the "Metering" screen. See Section
4.276.6.

Note: When changing the units (kA/A) of primary side current with RSM 100, press the "Units"
button which is indicated in the primary side screen.
4.24.2 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.
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[ 2 Binary I/ 0 W
| P [ 0000 0000]
OP [0000 0000]
The display format is shown below.
[m [ ] ] [ ] ] [ ] [ ] m]
Input (IP) Bl BI2 BI3 Bl4 BI5 Bl6 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 bindgy input signal. For the
binary input signal, see Appendix B and G. The status is expressed with logicallevel "1" or "0" at

the photo-coupler output circuit.

Line 2 shows the binary output status. All binary outputs BO1 to‘BO7%afe configurable. The
status of these outputs is expressed with logical level "1" or "0" afythe input circuit of the output
relay driver. That is, the output relay is energised when the statusyis "B

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, derthe following:

e Select "Status" on the top "MENU" screen itosdisplay the "Status" screen.

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

/2 Ry el/fe ment \ 4
A OCH1 -4 0000 ]
B OC14 4)J 0000 ]
C O0CI™ 9410000 ]
EF1-14 b 0000 ]
SE1 0% [ 0000 ]
A UCA-m[ 00 ]
B 4&C%s# 2] 00 ]
CLUCH -2[00 ]
TaH M [ 00 ]
NPS,BC [00 O ]
CBFABC [000 ]
Cool d Ld[OO0O0O ]
| CD [ 000 ]

The display€delements depend on relay model. (See Table 1.1.1 in Section 1.)

Thefoperation status of phase and residual overcurrent elements are shown as below.

(m = | ]
AOC1-4 0C1 0C2 0C3 0C4
BOC1-4 0OC1 0C2 O0C3 0OC4
C OC1-4 0C1 0C2 O0C3 0C4

EF1-4 EF1  EF2 EFR3 EF4
SE1-4 SE1 SE2  SE3 SE4
AUC1-2 uct uc2 -
B UC1-2 uct uc2 -

]

A phase OC elements
B phase OC elements

C phase OC elements

A phase UC elements

B phase UC elements
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Ccuc1-2 uct UC2 - - C phase UC elements
THM Alarm  Trip - -
NPS, BC NPS1 NPS2 - BC
CBFABC A B C -
Cold Ld 0 1 2 3 Cold Load state
ICD ICD-A ICD-B ICD-C 2f detector

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

The internal clock of the GRD110 can be synchronised with external €lgcks such as the binary
input signal clock, RSM (relay setting and monitoring system) clockyor TEC60870-5-103. To
display on the LCD whether these clocks are active (=Act.) or inactive (7Inact.) and which clock
the relay is synchronised with, do the following:

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

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

I'2 Ti me sy ngc . v
* B | Act. .

RS M: | n a oyt

| EC: | nalct

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

Note: If the Binary input signaldias net been detected for one hour or more after the last detection, the
status becomes "inactive'

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

4245 Clock Adjustment

To adjust the clock when, thessternal clock is running locally, do the following:
e Select "Status! on'the top "MENU" screen to display the "Status" screen.

e Select "Clocksadjust” to display the setting screen.

| 2 12/ Nov /2001 WY
22:56:19

t

5

Mi nu e
6
2 2

2

=

o

5

—_
—_ T

1
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

94



TOSHIBA

6F2S0858

numerical value, see 4.2.6.1.

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

If a date which does not exist in the calendar is set and is pressed, "**** Error %***'lig
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'. seréen,

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

/2 LCD

contrast

e Press the dor P key to adjust the contrast. The,charagters¥on the screen become thin by

pressing the € key and deep by pressing the 4 keys

4.2.5 Viewing the Settings

The sub-menu "Set. (view)" is used to view thesettings made using the sub-menu "Set. (change)".

The following items are displayed:

Relay version

Description

Relay address and baud _rategin ‘the RSM (relay setting and monitoring system) or
IEC60870-5-103 commufiication

Record setting
Status setting

Protection setting

Binary input setting

Binary output setting

LED sctting

Enteran itemi on the LCD to display each item as described in the previous sections.

42.5.1

Relay Version

To viewsthe relay version, do the following.

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

I'1 Set (view)
eVersion
eDescriptio

e Comms
eRecord

e Status
eProtection
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e Press the "Version

" on the "Set.(view)" menu.

6F2S0858
eBinary I /P
eBinary O/ P
e LED

/ S

- <
— o o

[
t

n
p e
(0]

(2N o8 s RS
o @D

= 0 I< -
o =zl< o

r |
ft ar

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

GRD110-500A-11
11

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

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

GS1DM1-08- =

425.2 Settings

The "Description", "Comms", "Record", "Status!, ¥Rrotection", "Binary I/P", "Binary O/P" and
"LED" screens display the current settings inputwsing the "Set. (change)" sub-menu.

4.2.6 Changing the Settings

The "Set. (change)" sub-menu is u$ed tg make or change settings for the following items:

Password

Description

Relay address and baud ratg injthe RSM or IEC60870-5-103 communication
Recording setting

Status setting

Protection setting

Binary inputssetting

Binary output setting

LED sétting

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

CAUTION

Modification of settings :  Care should be taken when modifying settings for "active group",
"scheme 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.
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4.2.6.1 Setting Method

There are three setting methods as follows:
- 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 A and W
keys. If setting (change) is not required, skip the line with the A and ¥ Keys"

(
)

hange)V¥

o —
= —
—lo -

c
d
ption

® ® O 3 o jw o
= =S O cCc - »n -
<< O »nw o

—
—~ — 0
0 ™ S

roo oTwxXOxOOoTo -
o— —

m-——= —~+®® o o o
O>S S0 o g ovloown

e Move the cursor to a setting item.
e Press the| ENTER | key.

To enter a text string

Texts strings are entered underRlantyname" or "Description" screen.

| 2 Descriptionw
o PVl agnt name

oDe.sfcr i ption

To select a charagter®use keys ¥, A, € and P> to move blinking cursor down, up, left and right.
"—>" and "<" on"€ach of lines 4, 8 and 10 indicate a space and backspace, respectively. A
maximum of 22(chatacters can be entered.

o X<l
w< - x a <o X|O

BTN O N X O

TV TS NoO< o ToTo<<OI>
FH +

_ 97
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Set the cursor position in the bracket by selecting "—" or "<—" and pressing the [ ENTER | keys

Move the blinking cursor to a selecting character.

Press the [ ENTER | key to enter the blinking character at the cursor position in the brackets!

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 | keyfandgenter the new
character.

e Discard the whole entry by pressing the [ CANCEL | key and restartfthe eéntry from the first.

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

The number to the left of the cursor shows the current setting ofidefault setting set at shipment.
The cursor can be moved to upper or lower lines withid the Sereen by pressing the A and ¥
keys. If setting (change) is not required, skip the lin¢‘With the 4 and ¥ keys.

I 4 Timel/l st alfmtenV

Ti me S
2.0 _

OoC A
2.00

EF A
0 . 600

SEF A
0. 20yo

NPS A
0vM4 0

e Move the cursor tg a setting|line.

e Press the € or P Key towset a desired value. The value is up or down by pressing the » or 4
key.

o Press the | EINTER |key to enter the value.

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

To cerreet thesentered numerical value, do the following.

o If 4t isgbefore pressing the [ENTER | key, press the [CANCEL| key and enter the new

numerical value.

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

Note: Ifthe |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.
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To complete the setting

Enter after making entries on each setting screen by pressing the | ENTER | key, the new settifigs

are not yet used for operation, though stored in the memory. To validate the new settings, takeithe
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.

C
E

n o

setting
Y CANCEL

n »

hang ?
NTER N

e When the screen is displayed, press the [ENTER | key to start opération using the new
settings, or press the | CANCEL| key to correct or cancel entries. In'the Tatter case, the screen

turns back to the setting screen to enable re-entries. Press the gCANEFEL | key to cancel entries
made 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 ptotéetion can be set as follows:
e Select "Set. (change)" on the main "MENU" scteen to’display the "Setting change" screen.

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

o Enter a 4-digit number within the brackets after "Input" and press the | ENTER | key.

l npu't [ ]
123456 748 9 0 «

o For confirmation, enter the same 4-digit number in the brackets after "Retype".

]

Retfype [ _
1 2394567890 «

e Press the keyytoddisplay the confirmation screen. If the retyped number is different

from that first entered, the following message is displayed on the bottom of the "Password"
screen before teéturning to the upper screen.

"Unmat¢h passwd!"

Re-entrysissgthewrequested.

Passworditrap

Afterghe password has been set, the 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-menu screens.

P w
1 5

ass or d [ _
234567890 «

Canceling or changing the password

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

The password can be changed by entering a new 4-digit number on the "Password" screen ingthe
same way as the first password setting.

If you forget the password

Press [CANCELJ and [RESET] keys together for one second on the top "MENU" screen. The
screen goes off, and the password protection of the GRD110 is canceled. Set the passwdrd again.

4.2.6.3 Plant Name

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

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

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

/2 DescriptionWVy
e Pl ant name

eDescr iption

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

To enter special items, select "Description" onghe™Description” screen.

- v
EFG

L MN
STU
“«—

fg

w< - x~a<xnx|d

ANO® —0 N
—_
[

T~ O N X O

SV~~~ No <o Sso o
H 4 —

Enter the text string.

4.2.6.45, Contmunication

If #he selaynis linked with RSM (relay setting and monitoring system) or IEC60870-5-103
c¢ommjunicdtion, the relay address must be set. Do this as follows:

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

| 2 Com
e Addr .
t

C

v

ms .
/| Par am.
e Swi h

o Sclect "Addr./Param.” on the "Comms" screen to enter the relay address number.

I3 Addr. /Paramw]
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HDL C
1 _

| EC
2

| ECB 1 1
0

| ECB 4 4
0

| ECGT 1
1

| ECAT 1
1

| ECBT 1
1

| ECCT 1
1

| ECE 1 0
0

| ECE 8 0
0

| EC I 1 0
0

l ECI 8 0
0

e Enter the relay address nugibég,on¥WHDLC" line for RSM or "IEC" line for [IEC60870-5-103

and press the [ ENTER | key.

CAUTION Do notweverlap'the relay address number.

Settings for [IEC6087025-103 communication

The lines "IBECB1"t6"[ECB4" are used for auxiliary inputs of IEC103 events INF27 to INF30
in AppendixyM. Assign signals to the columns "IECB1" to "IECB4" by entering the number
corresponding to each signal referring to Appendix B.

TheWinesy®:ECGT" to "IECCT" are used for fault indications of IEC103 events INF68 to
INEZ1 myAppendix M. Assign signals to the columns "[ECGT" to "IECCT" by entering the
B@ nunibers (1 to 7) corresponding to the binary output settings.

Thedlines "IECE1" to "IECE8" are used to assign the signals for user customization. Assign
signals to the columns "[ECE1" to "IECE8" by entering the number corresponding to each
signal referring to Appendix B.

Note: Assign "0" to the column when this function is not used.

The lines "IECI1" to "IECI8" are used to assign the above signals of "IECE1" to "IECES8" to
each INF number. Enter the INF number to the columns "IECI1" to "[ECIS".

o Select "Switch" on the "Comms" screen to select the protocol and transmission speed (baud
rate), etc., of the RSM and IEC60870-5-103.
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/'3 Switch : v
Protocol 0 _
HDLC/ I EC
232¢C 0
9.6/ 19.2/57.6
| ECBR 1
9.6/ 19. 2
| ECBLK 0
Nor mal / Bl ocked
| ECNF I 0
1.2/ 2. 4
Il ECGI 1 0
No/ Yes
|l ECGI 8 0
No/ Yes

e Select the number and press the key.

<Protocol>

This setting is for changing the protocol (HDLC g IE€))of the channel 1 (COMI port). In the
model with two channels (COM1 and COM2 poits), this setting for COM1 should be “HDLC”.

e When the remote RSM system appliedjyselect 0(=HDLC). When the IEC60870-5-103
applied, select 1(=IEC103).

CAUTION  When changing'the j$etting to the HDLC during the IEC103 operation, the
IEC103 command ANF18 in Appendix M is canceled.
The output oflECN03 command INF18 can be observed by assigning their
signal numbess topLEDs or binary output relays (see Sections 4.2.6.9 and
4.2.6.10).

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

Note: The default setting of the 232C is 9.6kbps. The 57.6kbps setting, if possible, is recommended
to serve, uses, for comfortable operation. The setting of RSM100 is also set to the same baud
rate;

<IECBR>

This, ling,iste,select the baud rate when the IEC60870-5-103 system applied.

<IECBLK>

Enteryl (#Blocked) to block the monitor direction in the IEC60870-5-103 communication.
<IECNFI >

This line is to select the normalized factor (1.2 or 2.4) of the current measurand.

<IECGI1-8>

These lines are to use the GI (General Interrogation) or not for user customized signals. If use the
GI, enter 1(=Yes).
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4.2.6.5 Setting the Recording

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

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

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

/

2

E .

R
r

d

v

D
C

0

r
u

S5 D oD @

c
C
c
t

@® O jJo o

= =S = =

Setting the event recording

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

record" screen.

/3

E.

record v

Zm=Zzw
oNMO —
Uo WO
—~o —o
w3 W3

Bl 8 com
N/ O/ R/ B

m . 3

m.

m.

e Enter 0(=None) or 1(=Operate) or 2(=R@&set) or 3(=Both) for Bl command trigger setting and

press the key.

Setting the disturbance recording

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

/3 Pg necord v
e Tf/irmed st arter

o Sic h/e me s w

e Byi nary sig.

Select "Time/starter"sto display the "Time/starter" screen.

4 Time/l starterV¥

Ti me S
2.0 _

OoC A
2.00

EF A
0.60

SEF A
0.200

NPS A
0.40

Enter the recording time and starter element settings.

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

Select "Scheme sw" on the "D. record" screen to display the "Scheme sw" screen.
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| 4 Scheme sw v
TRI P 1 _
Of f/ On

B I 1
Of f/ On

ocC 1
Of f/ On

EF 1
Of f/ On

SEF 1
Of f/ On

NPS 1
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:

e Select "Binary sig." on the "D. record" screen to display®the "Binary sig." screen.

['4 Binary sigWwW

S|

S|

S|

G

@
AN =

G

01

02
2
3

- w

3

e Enter the signal number to rec¢ord binary signals in Appendix B.

Setting the counter

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

/3 Counter v
oS tmh"e me S W

e AMarm set

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

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

/' 4 Scheme sw v
TCSPEN 0o _
of f/ On/ OPT-On
CBSMEN 0
Of f/ On

TCAEN 0
Of f/ On

>l y AEN 0
Of f/ On

OPTAEN 0
Of f/ On

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

To set threshold setting, do the following:
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e Select "Alarm set"

on the "Counter" screen to display the "Alarm set" screen.

/4 Al arm set v
TCALM
10000 _
I yALM E 6
10000
YVALUE
2.0
OPTALM ms
1000

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 displaygthe "Status" screen.

Setting the metering

/2 Status
e Met ering

A

e Time sync.

e Select "Metering" to display the "Metering" Sereen.

e Enter 0 or 1 or 2 and press thé (BNTER J key.

D i
P

- —

Enter 0(=Pri) to display thegrimary side current in kilo-amperes(kA).

Enter 1(=Sec) to display‘the secondary side current.

Enter 2(=Pri“Apto'display the primary side current in amperes(A).

Setting the timesynchronisation

The calendarelock®€an run locally or be synchronised with the binary input signal, RSM clock, or
by an JEC60870-5-103. This is selected by setting as follows.

o (Select "Lime sync." to display the "Time sync" screen.

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

/3 Ti me sync. v
Ti me sync. 0o _
Of f/ Bl /] RSM/ | EC

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

Note: When selecting BI, RSM or IEC, check that they are active on the "Status" screen in "Stat@s"
sub-menu.
If Bl is selected, the BI command trigger setting should be “None” because event recérds will
become full soon. (See Section 4.2.6.5.)
If it is set to an inactive BI, RSM or IEC, the calendar clock runs locally.

4.2.6.7 Protection

The GRD110 can have 4 setting groups for protection in order to accommodaté changes in the
operation of the power system, one setting group is assigned active. To set the protection, do the
following:

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

v

€ 0

o —

n
gp

toi
ct
et

« K o

< @D jo —
w oo O

r
n
n
y

OOjoN
o oI
- o oo T

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

/3 Change gagt.. V¥
gp.
Acti ve g 1

e Enter the group number and press the (ENTER | key.

Changing the settings

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

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

) 8. Act gp. = * v
e COMMmMON
e Gr oup1
e Group?2
e Group3
e Groupt4

Setting thexcommon
To,sef the dpplication setting, do the following.

e Select "APPL" on the "Protection" screen to display the "APPL" screen.

/4 Common v

/I 1P 3 phase / 2 phase / 1 pole

o> w>xr
-~ O U
- -1
—mN
OO ™DT
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<APPL>
To set the APPL

setting

o Enter 0(=3P, three phase) or 1(=2P, two phase) or 2(=1P, single pole) and press the

key.
<AOLED>

This switch is used to control the “TRIP” LED lighting when an alarm element outputs¢

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

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

Setting the group

e Select the group to change the settings and press the (ENTER Jkey.

Setting the parameter

Enter the line name and the CT ratio as follows:

Select "Parameter" on the "Group *" screémyto display the "Parameter" screen.

/5 Par ameger
elLine nYa m.e

v

e CT rda tgi o

Select "Line name" to display‘the "line name" screen.
Enter the line name as a text sthing‘and press the key.
Select "CT ratio" to display the/'CT ratio" screen.

/. 6 CT ratio

v

O m @)
(@] m (@]

o
—

w
m

ETmAeEmMEORSO
oo Mo 4o +H

oqHo 0o

Note: The "CT ratio" screen depends on the APPL setting.

Enter the CT ratio and press the (ENTER ) key.

Setting the trip function

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

e Select "Trip" on the "Group *" screen to display the "Trip" screen.

S W

v

I'5 Triop
e Scheme
e Prot

el ement
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Setting the scheme switch

e Select "Scheme sw" to display the "Scheme sw" screen.

e w v
t n

. —
= wvmol> o
- mm o
» M

S S
p i 0

T T o
- O OO

e =
o o ~ ~|o 3

e o o o
(]
- —~ -

Setting the application
To set the application setting, do the following.

o Select "Application" on the " Scheme sw" screen to display the "Applieation" screen.

/' 7 Applicationwy
MOC1 1
DT/ I EC/ 1 EEE/ US/LGC
ME F 1 1
DT/ I EC/ I EEE/ UWSRC
MS E 1 1
DT/ I EC/ | EEWE/NWST C
MOC?2 1
DT/ I EC/ I EEBE/®US/ C
MEF 2 1
DT/ I EC/ IfEEB/ US/ C
MS E 2 1
DT/ | £C/4Jl EEE/ US/ C
S V C Nl 0
ALME&BRKWHDALM

<MOC1>, <MEF1>, <MSE1>, <MOC2>, <MEF2>, <MSE2>
To set the OC1, EF1,SE1; OC2) EF2 and SE2 time delay characteristic type, do the following.

e Enter 0(=DT) or@ (=EkEC) or 2(=IEEE), 3(=US) or 4(=C, Configurable) and press the
d-ENT

ER ] keya
<SVCNT>
Set the alapmiifig and tripping block, or only alarming when a failure is detected by the automatic
supervision,
o dEnter 0(EALM&BLK, alarming and tripping block) or 1(=ALM, only alarming) and press the
ENTER ] key.
Setting the PF protection
e (Select "PF prot." to display the "PF prot." screen.
|7 PF prot . v
OC1EN 1 _
Of f/ On
MOC1C-1EC 0 This setting is displayed if [MOC1] is 1(=IEC).
NI/ VI/JEITJTLTI
MOC1C-1 EEE 0 This setting is displayed if [MOC1] is 2(=IEEE).
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MI / VI EI

MOC1C-US 0 This setting is displayed if [MOC1] is 3(=US).
cCo02/ CO0O8

OC1R 0 This setting is displayed if [MOC1] is 2(=IEEE),
DEF/ DEP 3(=US) or 4(=C).

0C1-2F 0

NA/ Bl ock

OC2EN 0

Of f/ On

MOC2C-1EC 0 This setting is displayed if JMOC2] is 1(=IEC).
NI/ VI/EI/TLTI

MOC2C-1EEE 0 This setting is displayedif{MOC2] is 2(=IEEE).
MI / VI EI

MOC2C-US 0 This setting is displayed if [MOC2] is 3(=US).
cCo02/ CO0O8

OC2R 0 This setting4is, displayed if [MOC2] is 2(=IEEE),
DEF/ DEP 3(=US) op4(=C):

0C2-2F 0

NA/ Bl ock

OC3EN 0

Of f/ On

0C3-2F 0

NA/ Bl ock

OC4EN 0

Of f/ On

0OC4-2F 0

NA/ Bl ock

UC1TEN 0

Of f/ On

UC2EN 0

Of f/ On

<OC1EN>, <OC2EN>

e Enter 1(=0On) to enable™the ' @C1 and press the (ENTER ] key. If disabling the OC1, enter
0(=0fY) and presstthe key. The OC2 is the same.

<MOC1C>, <MOC2C>

To set the InversesCutye Type, do the following.

o If [MOCICher [IMOC2C] is 1(=IEC), enter 0(=NI) or 1(=VI) or 2(=EI) or 3(=LTI) and press

the key.

o If [MECTET] or [MOC2C] is 2(=IEEE), enter 0(=MI) or 1(=VI) or 2(=El) and press the
ENTER'key.

o MOCIC] or [MOC2C] is 3(=US), enter 0(=CO2) or 1(=CO8) and press the [ENTER | key.

<0OC1R>, <OC2R>

To set the Reset Characteristic, do the following.

o If [MOCIC] or [MOC2C] is 2(=IEEE), 3(=US) or 4(=C), enter 0(=DEF) or 1(=DEP) and
press the key.

<OC3EN>, <OC4EN>, <UC1EN>, <UC2EN>

e Enter 1(=0n) to enable the OC3 and press the [ENTER ] key. If disabling the OC3, enter
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0(=0fY) and press the (ENTER J key. The OC4, UC1 and UC?2 are the same.

<0C1-2F>, <0C2-2F>, <OC3-2F>, <0C4-2F>

e Enter 1(=Block) to block the OC1, OC2, OC3 and OC4 against the inrush current, afid press
the (ENTER ) key.

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

C
E

n o

setting
Y CANCEL

n »

ng ?
ER N

—

h
N

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

Setting the EF protection
e Select "EF prot." to display the "EF prot." screen.
7 EF prot. v
EF1EN 1 _
Of f/ On
MEF1C-1EC 0 Thiswsetting is displayed if [MEF1] is 1(=IEC).
NI/ VI/JEITJTLTI
MEF1C-1EEE 0 This setting is displayed if [MEF1] is 2(=IEEE).
ML/ VI [ EI
MEF1C-US 0 This setting is displayed if [MEF1] is 3(=US).
Co02/ CO0O8
EF1R 0 This setting is displayed if [MEF1] is 2(=IEEE),
DEF/ DEP 3(=US) or 4(=C).
EF1-2F 0
NA/ Bl o c%
EF2EN 0
Of f/ On
MEF 2 C,.'1(E/ 0 This setting is displayed if [MEF2] is 1(=IEC).
NI/ VE!T BT/ LTI
MEF2CwJEEE 0 This setting is displayed if [MEF2] is 2(=IEEE).
MI [@VIN. E I
ME F®2 C- US 0 This setting is displayed if [MEF2] is 3(=US).
cO%w /€08
EF2R 0 This setting is displayed if [MEF2] is 2(=IEEE),
DEF/ DEP 3(=US) or 4(=C).
EF2-2F 0
NA/ Bl ock
EF3EN 0
Of f/ On
EF3-2F 0
NA/ Bl ock
EF4EN 0
Of f/ On
EF4-2F 0
NA/ Bl ock

<EF1EN>, <EF2EN>

e Enter 1(=On) to enable the EF1 and press the (ENTER key. If disabling the EF1, enter
0(=Off) and press the (ENTER key. The EF2 is the same.
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<MEF1C>, <MEF2C>
To set the Inverse Curve Type, do the following.

e [f[MEFI1C] or [MEF2C] is 1(=IEC), enter O(=NI) or 1(=VI) or 2(=El) or 3(=LTI) andypress
the (ENTER } key.

o [f [MEFI1C] or [MEF2C] is 2(=IEEE), enter 0(=MI) or 1(=VI) or 2(=EI) and press the
ENTER ) key.

o If[MEFIC] or [MEF2C] is 3(=US), enter 0(=CO2) or 1(=CO8) and pressghe (ENTER ] key.

<EF1R>, <EF2R>

To set the Reset Characteristic, do the following.

o If[MEFI1C] or [MEF2C]is 2(=IEEE), 3(=US) or 4(=C), enter 0(=DEF) or 1(=DEP) and press
the key.

<EF3EN>, <EF4EN>

e Enter 1(=On) to enable the EF3 and press the key. If disabling the EF3, enter
0(=0fY) and press the key. The EF4 is the same.

<EF1-2F>, <EF2-2F>, <EF3-2F>, <EF4-2F>
e Enter 1(=Block) to block the EF1, EF2, EE3 and*EF4 against the inrush current, and press the

ENTER | key.

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

Ch angg
ENTER

n o

setting
Y CANCEL

1 »

?
N

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

Setting the SEF protegtion
e Select "SEF prot.'\to display the "SEF prot." screen.

| 4 SEF prot . v

SEAJEN 1 _

Qf f/ On

MSE1C-1EC 0 This setting is displayed if [MSE1] is 1(=IEC).

NT /7 VI EITLTI

MSE1C-1EEE 0 This setting is displayed if [MSE1] is 2(=IEEE).
MI / VI EI

MSE1C- US 0 This setting is displayed if [MSE1] is 3(=US).

C0O2/ CO0Os8

SE1T1TR 0 This setting is displayed if [MSE1] is 2(=IEEE),
DEF/ DEP 3(=US) or 4(=C).

SE1S2 0

Of f/ On

SE1-2F 0

NA/ Bl ock

SE2EN 0

Of f/ On

MSE2C-1EC 0 This setting is displayed if [MSEZ2] is 1(=IEC).
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NI/ VI ELD/LTI

MSE2C-1 EEE 0 This setting is displayed if [MSE2] is 2(=IEEE).
M1/ VI [ EI

MSE2C-US 0 This setting is displayed if [MSE2] is 3(=US)
C02/CO0O8

SE2R 0 This setting is displayed if [MSEZ2] is 2(<IEEE),
DEF/ DEP 3(=US) or 4(=C).

SE2-2F 0

NA/ Bl ock

SE3EN 0

Of f/ On

SE3-2F 0

NA/ Bl ock

SE4EN 0

Of f/ On

SE4-2F 0

NA/ Bl ock

<SE1EN>, <SE2EN>

e Enter 1(=On) to enable the SEF1 and press the {ENTER | key. If disabling the SEF1, enter
0(=0Off) and press the | ENTER | key. The SEE2 is the same.

<MSE1C>, <MSE2C>
To set the Inverse Curve Type, do the following,
o If[MSEI1] or [MSE2]is 1(=IEC), enter 0(=Nl) or 1(=VI) or 2(=EI) or 3(=LTI) and press the

ENTER | key.
o [f[MSEI1] or [MSE2] is 2(=IEEE),enter 0(=MI) or 1(=VI) or 2(=EI) and press the | ENTER
key.

e If[MSEI1] or [MSE2] is 3(=WS), enter 0(=CO2) or 1(=COS8) and press the | ENTER | key.

<SE1R>, <SE2R>
To set the Reset Chatacteristic, do the following.
o If [MSEI1] osafMSE2] is 2(=IEEE) or 3(=US), enter 0(=DEF) or 1(=DEP) and press the

<SE1§2>
Tofset the Stage 2 Timer Enable, do the following.

o “Enter 4(=On) to enable the SE1S2 and press the | ENTER | key. If disabling the SE1S2, enter

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

<SE3EN>, <SE4EN>
e Enter 1(=On) to enable the SEF3 and press the | ENTER | key. If disabling the SEF3, enter
0(=Off) and press the | ENTER | key. The SEF4 is the same.

<SE1-2F>, <SE2-2F>, <SE3-2F>, <SE4-2F>
e Enter 1(=Block) to block the SEF1, SEF2, SEF3 and SEF4 against the inrush current, and
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press the (ENTER key.

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

C
E

I o

hang
NTER

S

n

et ti
Y CANCE

Y
L

n »

?
N

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

Setting the Misc. protection

The settings for miscellaneous protection are as follows:

e Select "Misc. prot." to display the "Misc. prot." screen.

/

. 4

QOO OO TOTWOWOWO=Z0Z0=2Z20=z20-10-

7 Mi s c . prot
HMEN 0
ff/ On

HMAEN 0
ff/ On

PS1EN 0
ff/ On
PS1-2F )
ff/ On

PS2EN 0
ff/ On
PS2-2F 0
ff/ On

CDEN 0
f f/ Qun

CD-9F 0
ff/ On

TC 0
f f70n

C 0
f9f. //DI R/ OC
S G 0
f/ 172/ 3] 4
bDOEN 0
f f/ On

<THMEN>

e Enterl(=0n) to enable the Thermal OL and press the | ENTER | key. If disabling the Thermal

OLg enter’0(=0fY) and press the | ENTER | key.

<THMAEN>

e KEnter 1(=On) to enable the Thermal Alarm and press the | ENTER | key. If disabling the

Thermal Alarm, enter 0(=Off) and press the [ ENTER | key.

<NPS1EN>

e Enter 1(=On) to enable the NPS1EN and press the [ENTER | key. If disabling the NPS1EN,

enter 0(=0ff) and press the | ENTER | key.
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<NPS2EN>

e Enter 1(=On) to enable the NPS2EN and press the [ ENTER | key. If disabling the NPS2EN;
enter 0(=Off) and press the [ENTER | key.

<BCDEN>

e Enter 1(=On) to enable the Broken Conductor and press the [ENTER | key. If disabling the
Broken Conductor, enter 0(=Off) and press the [ ENTER | key.

<BTC>

e Enter 1(=On) to set the Back-trip control and press the Key¥If not setting the
Back-trip control, enter 0(=Off) and press the key.

<RTC>
To set the Re-trip control, do the following.

o Enter 0(=0fY) or 1(=Direct) or 2(=OC controlledpand‘pressithe key.

<CLSG>
To set the Cold Load settings group, do the followingy

o Enter 0(=0fY) or 1(=1) or 2(=2) or 3(=3) 614(=4) and press the key.

<CLDOEN>

e Enter 1(=0On) to enable the Céld Lead drop-off and press the key. If disabling the
Cold Load drop-off, enter 0(=Qff)‘and press the key.

<NPS1-2F>, <NPS2-2F>, <BCD-2F>

o Enter 1(=Block) to black the NPS1, NPS2 and BCD against the inrush current, and press the
ENTER ] key.

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

Change setting
ENTER=Y CANCEL

1 »

?
N

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

Seftingthe protection elements

e Selectf"Prot. element”" on the "Trip" screen to display the "Prot. element" screen.

Prot.el ementV¥

[ ]
=z m|loo
— m |

o)

-

o

—_

Setting the PF protection
e Select "PF prot." to display the "PF prot." screen.
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7 PF prot. v
0OC1 A
1.00 _
TOC1 OC1 Time multiplier setting. Display if [MOC1},=
1.000 1,2,30r4.
TOC1 s OC1 Definite time setting. Display if [MOC1]= 0.
1.00
TOC1R S OC1 Definite time reset delay. Display if [MOC1]
0.0 =10r[OC1R] =0.
TOC1RM OC1 Dependent time, reset Jtime multiplier.
1.000 Display if [OC1R] = 1
0C2 A
5.00
TOC?2 0OC2 Time multipliersetting. Display if [MOC2] =
1.000 1,2,30r4.
TOC2 S 0OC2 Definitextime setting. Display if [MOC2]= 0.
0.00
TOC2R S OC2Definitertime reset delay. Display if [MOC2]
0.0 =%or[OCTR] = 0.
TOC2RM QC2Dependent time reset time multiplier.
1.000 Display if [OC2R] = 1.
0C3 A
10. 00
TOCS3 S
0.00
OC#4 A
20.00
TOCA4 8
0.00
O0C1- k IDMT curve setting of OC1
0.00
O0C1- « IDMT curve setting of OC1
0. 040
0C1-¢ IDMT curve setting of OC1
0 .7 0, 0%
O0C 1- Ky IDMT curve setting of OC1
0%,0 0
0C%, -.B IDMT curve setting of OC1
0. 00
0C2 - k IDMT curve setting of OC2
0.00
0C2- a IDMT curve setting of OC2
0.00
0C2-c¢ IDMT curve setting of OC2
0.000
0C2-kr IDMT curve setting of OC2
0.00
0C2-9p8 IDMT curve setting of OC2
0.00
ucH1 A
0.20
TUC1 s
0.00
Uuc?z2 A
0.40
TUC?2 s
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| 0.00 |

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

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

1n o
n »

C setting
E Y CANCEL

hang ?
NTER N

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

Note: Default current settings are shown for a 1A rated relay. They must beynultiplied by 5 in the
case of a 5A rated version.

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

[ 7 EF prot. v

EF1 A
0.30 _

TEF1 EFyTime multiplier setting. Display if [MEF1] =
1.000 152, 3or4.

TEF1 S EF1 Definite time setting. Display if [MEF1] =0.
1.00

TEF1R S EF1 Definite time reset delay. Display if [MEF1]
0.0 =1or[EF1R] = 0.

TEF1RM EF1 Dependent time reset time multiplier.
1.000 Display if [EF1R] = 1.

EF2 A
3.00

TEF2 EF2 Time multiplier setting. Display if [MEF2] =
1. 0040 1,2,30r4.

TEF2 S EF2 Definite time setting. Display if [MEF2] =0.
1. 00

TEP2R S EF2 Definite time reset delay. Display if [MEF2]
0p." %0 =1or[EF1R] = 0.

T.EFy2 R™M EF2 Dependent time reset time multiplier.
1 %0 00 Display if [EF2R] = 1.

E°F 3 A
5. 00

T°E°F 3 s
0.00

EF4 A

10. 00

TEF4 s
0.00

EF1-k IDMT curve setting of EF1
0.00

EF1- a IDMT curve setting of EF1
0.00

EF1-c IDMT curve setting of EF1

0.000

EF1- kr IDMT curve setting of EF1
0.00

EF1-p IDMT curve setting of EF1
0.00
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EF2-k IDMT curve setting of EF2
0.00
EF2- a IDMT curve setting of EF2
0.00
EF2-c¢ IDMT curve setting of EF2
0.000
EF2-kr IDMT curve setting of EF2
0.00
EF2-8 IDMT curve setting of EF2
0.00

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

e After setting, press the key to display the following confirmatign sereen.

C
E

1n o

setting
Y CANCEL

1 »

hang ?
NTER N

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

Setting the SEF protection
e Select "SEF prot." to display the "SEF prot." screen:

/7 SEF prot . A £

S E1 A
0.100 _

TSE SEF1 Time multiplier setting. Display if [MSE1]
1.000 =1,2,30r4.

TSE S SEF1 Definite time setting. Display if [MSE1] =
1.00 0.

TSE1R S SEF1 Definite time reset delay. Display if
0.0 [MSE1]=1or [SE1R] = 0.

TSE1RM SEF1 Dependent time reset time multiplier.
1.000 Display if [SE1R] = 1.

TS E4 S\ S SEF1 Stage 2 Definite time setting.
0. “0n0

SNE 2 A
0,.500

TSE?2 SEF2 Time multiplier setting. Display if [MSE2]
1.000 =1,2,30r4.

TSE2 S SEF2 Definite time setting. Display if [MSE2] =
0.00 0.

TSE2R S SEF2 Definite time reset delay. Display if
0.0 [MSE2] =1 or [SE2R] = 0.

TSE2RM SEF2 Dependent time reset time multiplier.
1.000 Display if [SE2R] = 1.

SE3 A
0.500

TSE3 s
0.00

SE4 A
0. 500

TSE4 s
0.00

SE1-k IDMT curve setting of SE1
0.00
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IDMT curve setting of SE1
IDMT curve setting of SE1
IDMT curve setting of SE1
IDMT curve setting of SE1
IDMT curve setting of SE2
IDMT curve setting oy SE2
IDMT curve settingfof SE2
IDMT curve setting,of'SE2

IDMT cusversetting’of SE2

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

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

C
E

hang
NTER

S

1n o

e tt. i g
Y CANC E™®

1 o0

?
N

o Press the | ENTER | (=Y) key to change settigs and return to the " Prot. element" screen.

Setting the Misc. protection

Select "Misc. prot." to display the/'Misc. prot." screen.

7 M. sW%¢ . prot. W

T HM A
1.0 0 _

ToH WMl P A
0. 00

BT HM mi n
10. 0

THMA %
80

NPS1 A
0.40

TNPS1 S
0.00

NPS?2 A
0.20

TNPS?2 S
0.00

BCD
0.20

TBCD S
0.00

CBF A
0.50

TBTC S
0.50
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o Enter the numerical value and press the |[ENTER | key.

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

Ch a
ENT

S

1n o

ng
ER

et ti
Y CANCE

n

1 «»

g s?
L =N

e Press the | ENTER | (=Y) key to change settings and'eturn to the " Prot. element" screen.

Setting Autoreclose function

To set the autoreclose function, do the following:

e Select "ARC" on the "Group *" screeni to'display the "ARC" screen.

/' 5 AR v
e S Cc hye myé S W
e T i me s

Setting the scheme switch

e Select "Scheme switch! to display the following screen.

| 6
e G e

ARC
ner al

v

e o o o
mawma@
X mTo
—

<General>

o Sclect "General" to display the "General" screen.

7

Gener al

O O0O>rw>» OXr
"X "X~ X "X
O TO T oOoO™0o
— -

—~m
w=

oOromMdbdNZO=Z
S5 —5S O C S
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COORD-O0OC 0o _
Of f/ On
COORD- EF 0 _
Of f/ On
COORD- SE 0 _
Of f/ On

e Enter 1(=On) on the "ARCEN" column to enable the autoreclose function and press the

ENTER | key. If disabling the autoreclose function, enter 0(=Off) and press the | ENTER

key.
e Enter 0(=S1), 1(=S2), 2(=S3), 3(=S4) or 4(=S5) on "ARC-NUM" columnito sét the number of
shot, and press the [ ENTER | key.

e Enter 1(=On) on the "ARCREQ" column if the autoreclose requirement is set, and press the
ENTER | key.

e Enter 1(=On) on the "ARCFAIL" column to output the autdreclose fail message and press the

ENTER | key. If not required, enter 0(=Off) and pressghéENTER | key.

e Enter 1(=On) on the "COOD-OC", "COOD-EF\and "€OOD-SE" columns to enable the
autoreclose coordination and press the ENTER [“key. If disabling the autoreclose

coordination, enter 0(=Off) and press the | ENNI'ER | key.

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

n »

hange sfedtwing
NTERZ CAAN C E L

?
N

Press the [ENTER | (=Y) key to'ehange settings and return to the "/6 ARC" screen.

<0C>, <EF>, <SEF>

e Select "OC" to display/the "OC" screen.

1% O0C v
O€1 -1 NIT 0 _
NA/ On/ BI ock
OC1-TP1 0 _
Of f/ I nst/ Set
OC1-TP2 0 _
Of f/ I nst/ Set
OC1-TP3 0 _
Of f/ I nst/ Set
OC1-TP#4 0 _
Of f/ I nst/ Set
OC1-TP5 0 _
Of f/ I nst/ Set
OC1-TPE6 0 _
Of f/ I nst/ Set
OC2-1I NIT 0 _
NA/ On/ Bl ock
0OC2-TP1 0 _
Of f/ I nst/ Set
0OC2-TP2 0 _

— 120 —



TOSHIBA

6F2S0858

[eoNoNoNoNoNoNoNoNoNoNoh-HoNoNoNoNoNoNoNoNoNoNoNoNoh-dHoloNoNoNoNoNoNoNoNO)
P OmrOTOT™TO™TO™TOTO0OTOTTOTOT™TOT™TOTOTTOTTOTTO™TO™TO™

Y S N N N N N N i i A e R N e R S e A e N e R A el S Sl S O s

/

/

- 47T 44 "4 s5s - """ """ ¥"-""¥4"-" "4 - 45 49— 44— 44—
S5 USWeSs US40 US U TT-ZS5 US US US US US U TCZS5S US US US US
W OOV TP MW O NV 0T 0O OoOO»w T OO LWLCOL N O WO WLW O1TO OO WO

—_

—

w

D

t/ Se

t /

w
[0

oOfff O T O TO TO ToOoO ™o O "ToO ToOToO T o —

ToOoO ToOToOoOToOoO T o4 o

e Enter 1(=INIT). or 2(G=Block) to initiate or to block the autoreclose by the OCI1 trip in
"OCI1-INIT"#To neither initiate nor block it, enter 0(=NA).

o Enter 1(=Inst),ox2(=Set) to set the OCI first trip to “Instantaneous trip” or “Set time delay
trip” infthe"@C1-TP1". To not use the OCI1 trip, enter 0(=OfY).

Noten OCT-TP2 to OC1-TP6 show the OCI second trip to OC1 sixth trip.
For OC2 tgOC4, the settings are same as OC1. After changing settings, press the [ ENTER | key.

The setting method for EF and SEF is same as that of OC above.

<EXT>

e Select "EXT" on the "Scheme sw" screen to set the external initiation of the autoreclose.

7

EXT

v

E X
N A

T
/

0

I
n

NI T
/| Bl oc k

0
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e Enter 1(=INIT) or 2(=Block) to initiate or to block the autoreclose by the external trip. T

neither initiate nor block it, enter 0(=NA). :

Setting the timers
e Select "Timers" on the "Group *" screen to set timer setting and the threshold settinQC,
EF and SEF for co-ordination.

/| 6 Ti mer s v ¢
TRDY S %
60.0 _
TD1 S
10. 00 _
TR1 S
310. 00 _
TD2 S
10. 00 _
TR2 S
310. 00 _
TD3
10. 00 _
TR3
310. 00 _
TDA4
10. 00 _
TRA4 S
310. 00
TD5 S
10 . _
TRS5 S
310. N
TW@ S
TS U S
00 _
\IL S
3.00 _
T RCOV S
10. 00 _
TARCP S
10. 00 _
TRSET S
\ 3.00 _
oC A
1.00 _
EF A
0.30 _
SE A
¢ 0.010 _

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

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

1 »
= N

C e s
E =

et g
Y CA L

in
CE

= —~

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

Setting APPL

To set the current input state and set the operating time setting, do the following:

e Select "APPL" on the "Protection" screen to display the "APPL" screen.

/3 APPL v
APPL 0 _
3P/ 2P/ 1P

Opti me 0

Nor mal /| Fast

e Enter O(=3P : 3 phase), 1(=2P : 2 phase) or 2(=1P : 1 pole) to set'the current input state and
press the | ENTER | key.
e Enter 0(=Normal : Definite time or Inverse time), 1(=Fast Higl?speed operation) to set the

operating time and press the | ENTER | key.

Note: If “Fast” selected, all OC and EF elements operate,at high-speed ( approximately 20ms).

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" screenyto display the "Copy A to B" screen.

/3 Copy DAL Y0 B ¥

A
B

o Enter the group number tobe gopied in line A and press the | ENTER | key.
o Enter the group numberte be oyerwritten by the copy in line B and press the | ENTER | key.

4.2.6.8 Binary Input

The logic level ofibinatyinput 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/R!" on the "Set. (change)" sub-menu to display the "Binary I/P" screen.

/2 Binary | /[P v
B I 1

Bl 2

BI1 3

Bl 4

BI 5

Bl 6

BI 7

Bl 8

Al ar m1 Text
Al ar m2 Text
Al ar m3 Text
Al ar m4 Te xt
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Selection of Binary Input

Setting Alarm * Text

Select the input number (BI number) on the "Binary I/P" screen.

If the BI selected is used for an alarm, alarm message can be set.

o Select the Alarm* text and press the | ENTER | key to display the text input screen.

v
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T~ O N X O
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TV T NO< O SOOI
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L MN
STU
=
fg
mn
tu
-9
546
&

ee|@

e Al
© el

Enter the characters (up to 16 characters)agccording to the text setting method.

After setting, press the [ ENTER | key to displaythe "BI+" screen.

/3
o T

B I
Mye T

-3

S

v

e Fun cyi

ons

Setting timers

Select "Timers" on the'BI"|screen to display the "Timers" screen.

[ 4. Ti mer s v

Bol 1 PUD S Pick-up delay setting
0. 00 _

Bl 1DOD s Drop-off delay setting
0.00

o dEnter the,numerical value and press the [ ENTER | key.

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

Setting Functions

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

| 4 Func ti ons v
Bl 1SNS 1 _
Norm/ | nyv

BI 1SGS 0
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Al ar m1 0
Of f/ On

Al ar m2 0
Of f/ On

Al ar m3 0
Of f/ On

Al ar m4 0
Of f/ On

ARCBLK 0 _
Of f/ On

ARCRDY 0 _
Of f/ On

ARCI NI T 0 _
Of f/ On

MNLCLS 0 _
Of f/ On

ARCNA 0 _
Of f/ On

ARCRENQ 0 &
Of f/ On

<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 Gtoup Select, do the following.

e Enter 0(=Off) or 1(=1) or 2(=2) Ot3(=3) or 4(=4) and press the key.

<Others>
e Enter 1(=On) to setthe fanction and press the | ENTER | key. If not setting the function, enter

0(=0fY) and pressithe key.

o After settinggpressithie key to return to the "BI*" screen.

4.2.6.9 BinaryOutput

All the'binarygetitputs of the GRD110 except the relay failure signal are user-configurable. It is
possible toWassign one signal or up to four ANDing or ORing signals to one output relay.
Awvailable signals are listed in Appendix B.

It is als@ possible to attach Instantaneous or delayed or latched reset timing to these signals.

Appendix D shows the factory default settings.

CAUTION
When having changed the binary output settings, release the latch state on a digest screen by

pressing the | RESET | key for more than 3 seconds.

To configure the binary output signals, do the following:
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Selection of output relay

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

o —

Binary O/ P W

00 00 00 00 0 W@ N

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
e Lo

B O ) 4
gi c/ Reset

e Fu

nctions

Setting the logic gate type and timer

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

[ 4

Logic/mReset VW

—XnmOor
> o g o
w »n T

i c 0 _
A N2D

et 0

t / Dyl " DW/ Lat ch

e Enter 0(=OR) or 1(=AND)tg use’an OR gate or AND gate and press the | ENTER | key.

o Enter O(=Instantaneous) or))l(=Delayed) or 2(=Dwell) or 3(=Latched) to select the reset

timing and press the 'ENTER | key.

e Press the keyte return to the "BO=*" screen.

Note: To releaséjthe latch state, push the [RESET] key for more than 3 seconds on a digest screen.

Assigning signal$

e Select®Functions" on the "BO*" screen to display the "Functions" screen.

| 4 Functi ons v
Il n #1
2 1 _
Il n #2
11
I n #3
2 4
Il n #4
0
TBO S
0.20
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e Assign signals to gates (In #1 to #4) by entering the number corresponding to each signal
referring to Appendix B. Do not assign the signal numbers 170 to 176 (signal names: "BO1
OP" to "BO7 OP"). And set the delay time of timer TBO.

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

Repeat this process for the outputs to be configured.

4.2.6.10 LEDs

Three LEDs of the GRD110 are user-configurable. A configurable LED canfbe programmed to
indicate the 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 Bigan be assigned to
each LED as follows.

CAUTION
When having changed the LED settings, must release theflateh state on a digest screen by

pressing the | RESET | key for more than 3 seconds.

Selection of LEDs

e Select "LED" on the "Set. (change)" screengte,display the "LED" screen.
/2 LED v
e LED
eVirtual LE.D

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

L ED v
D1
D@2
Dg3

Note: The setting istequired for all the LEDs. If any of the LEDs are not used, enter 0 to logic gates
#1 to #4 imassigning signals.

e Select the LED namber and press the | ENTER | key to display the "LED*" screen.

/

3

L E
L E
WE

I 4 LED= v
elLogic/ Reset

eFunctions

Setting the dogic gate type and timer

o Scleét "Logic/Reset" to display the "Logic/Reset" screen.

/I 5 Logic/ Rese t V¥

—xmmOor
> @ g o
w »n T—aQ

e Enter 0(=OR) or 1(=AND) to use an OR gate or AND gate and press the | ENTER | key.
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¢ Enter O(=Instantaneous) or 1(=Latched) to select the reset timing and press the | ENTER | keya

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

Note: To release the latch state, push the [RESET] key for more than 3 seconds.

Assigning signals

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

/5 Functi ons v
Il n #1

2 1 _
Il n #2

11
Il n #3

2 4
I n #4

0

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

Note: If signals are not assigned to all the gatesi#1to,#4, enter 0 for the unassigned gate(s).
e Press the key to return to the "LED#*" screen.
Repeat this process for the outputs to be ¢onfigured.

Selection of virtual LEDs

e Select "Virtual LED" on the ™2 CED" screen to display the "Virtual LED" screen.

NDA
N DgZ

I3 Niw tVu al LED WV
o |
I

o Select the IND numbegand press the [ ENTER | key to display the "IND=*" screen.

[ 4 | ND = v
¢ Reset

eFunctions

Settingithe teset timing

o #Seleet "Reset" to display the "Reset" screen.

/5 Reset v

o Enter O(=Instantaneous) or 1(=Latched) to select the reset timing and press the | ENTER | key.

e Press the key to return to the "IND=*" screen.

Note: To release the latch state, push the [RESET] key for more than 3 seconds.
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Assigning signals

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

/5 Functi ons v
BI T1
5 1 _
BI T2
5 4
BI T8
78

e Assign signals to bits (1 to 8) by entering the number corresponding(to gachrsignal referring to
Appendix B.

Note: If signals are not assigned to all the bits 1 to 8, enter 0 for thelunassigned bit(s).

e Press the key to return to the "IND=*" screen.

Repeat this process for the outputs to be configured.

4.2.7 Testing

The sub-menu "Test" provides such functions agidisabling 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 flickeringgstops. he "IN SERVICE" LED flickers only in a lighting state.

4.2.71 Scheme Switch
The automatic monitor function (A.M.F.) can be disabled by setting the switch [A.M.F] to "OFF".

Disabling the A.M.F. inhibits tfip |blocking even in the event of a failure in the items being
monitored by this functionfIt alsesprevents failures from being displayed on the "ALARM" LED
and LCD described i Section 4:2.1. No events related to A.M.F. are recorded, either.

Disabling A.M.F. is yseful¥for blocking the output of unnecessary alarms during testing.

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

/1 Tes't v
e Switch

eBinary O/ P

o 4Select "Switch" to display the "Switch" screen.

/2 Switch v

—
w
w

=
(92
<)
o

T OmwWOoO 41000 >

m-—T T —+~r— —-

OOtz T TZ

g4~ g4~~~

D DNZ00LVwvww;momm

“—-~c> 4o 4> -
o
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[0f f/ On |
e Enter 0 or 1 to disable the A.M.F. or not and press the | ENTER | key.

¢ Enter 0(=0ff) or 1(=State0) or 2(=State3) to set forcibly the test condition of the Cold*Load
Protection (CLPTST) and press the [ ENTER | key.

e Enter 0(=0ff), 1=(S1:0nce), 2(=S2:Twice), 3=(S3:Thrice), 4(=S4:Four times), 5=(S5:Five
times) or 6(=S6:Six times) to set the number of autoreclose and press the | ENTER |&ey.

e Enter 1(=On) to reset forcibly the thermal overload element for testing (THMRST) and press

the key.

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

e Press the key to return to the "Test" screen.

4.2.7.2 Binary Output Relay

It is possible to forcibly operate all binary outputirelaysifor checking connections with the
external devices. Forced operation can be performed on,ong,or more binary outputs at a time.

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

[ 2 Binary e/ P v
B O1 0o _
Di sabfl e Enabl e
BO2 0
Di sabWeWwhEnabl e
B O3 0
Di s@aplive/ Enabl e
B O 0
Dils albl e/ Enabl e
ByO 5 0
Dis)abl e/ Enabl e
ByO 6 0
Dpi sabl e/ Enabl e
BO7 0
Di sabl e/ Enabl e

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

o/ After completing the entries, press the key. Then the LCD displays the screen shown
belows

0
E

e
Y CANCEL =N

e Keep pressing the [ENTER | key to operate the assigned output relays.

e Release pressing the | ENTER | key to reset the operation.
o Press the | CANCEL] key to return to the upper "Binary O/P" screen.
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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 pangl.
On the personal computer, the following analysis and display of the fault currents are availableun
addition to the items available on the LCD screen.

e Display of current waveform: Oscillograph display

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

For the details, see the separate instruction manual "PC INTERFACE RSM100".

4.4 Relay Setting and Monitoring System

The Relay Setting and Monitoring (RSM) system is a systemdthat retrieves and analyses the data
on power system quantities, fault and event records and views omgchanges settings in individual
relays via a telecommunication network using a remote PC.

Figure 4.4.1 shows the typical configuration of the RSM System via a protocol converter G1PR2.
The relays are connected through twisted pair€ables;yand the maximum 256 relays can be
connected since the GIPR2 can provide up te & ports. The total length of twisted pair wires
should not exceed 1200 m. Relays are mutually’cennected using an RS485 port on the relay rear
panel and connected to a PC RS232C port vid'Gl PR2. Terminal resistor (150 ohms) is connected
the last relay. The transmission rate used i§"64,kbits/s.

(|

/ ‘\"x\_\
Rs232C
e —— Protocol Converter
Twisted paired
AS485 | cable
1)
[18
[ [ L 1 L 1
s i O g 2
5 O i o E @
4 Y |eE| =B
Relay 32 Relay 3 Relay 1

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

The GRD110 supports the IEC60870-5-103 communication protocol. This protocol is mainly
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 M)

e Measurand data: current
e Status data: events, fault indications, etc.
The protocol can be used through the RS-485 port on the relay rear panel.

The relay supports two baud-rates 9.6kbps and 19.2kbps, and supports twomorializing factors
1.2 and 2.4 for measurand. These are selected by setting. See Section 442.64.

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 for time-tagging,for the following purposes:
e Event records
e Disturbance records
e Fault records

The calendar clock can run locally or be gynehronised with the external clock such as the binary
time standard input signal, RSM cloekwer TEC60870-5-103. This can be selected by setting.

The “clock synchronise” functiori'synehronises the relay internal clock to the binary input signal
by the following method. Sincethe Blysignal is an “ON” or “OFF” signal which cannot express
year-month-day and hour-minute-se€end etc, synchronising is achieved by setting the number of
milliseconds to zero. This method will give accurate timing if the synchronising BI signal is input
every second.

Synchronisation is triggered,by/an “OFF” to “ON” (rising edge) transition of the Bl signal. When
the trigger is detectedf’théumillisecond value of the internal clock is checked, and if the value is
between 0~500mig, thenyit is rounded down. If it is between 500~999ms then it is rounded up (ie
the number of seconds, is incremented).

nsec ﬁ G::> (n+1) sec
500ms

corrected to (n+1) sec

corrected to n sec

>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, check
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 F 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 casessince electronic components on the modules
are very sensitive to electrostatic discharge. If it,is absolutely essential to take the modules out of
the case, do not touch the electronic componients” and terminals with your bare hands.
Additionally, always put the module in a conductive anti-static bag when storing it.

5.4 Handling Precautions

A person's normal movementsfan €asily generate electrostatic potentials of several thousand
volts. Discharge of these voltages Mto semiconductor devices when handling electronic circuits
can cause serious damage. Thi§ damage often may not be immediately apparent, but the reliability
of the circuit will have beengeduced.

The electronic circuits areicompletely safe from electrostatic discharge when housed in the case.
Do not expose them tgr18k of damage by withdrawing the relay unit unnecessarily.

The relay unit fhcorposates the highest practical protection for its semiconductor devices.
However, if it beeomesynecessary to withdraw the relay unit, precautions should be taken to
preserve the high ré€liability and long life for which the equipment has been designed and
manufactureds

ACAUTION

o Befote removing 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.

e Do not place the relay unit in polystyrene trays.
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It is strongly recommended that detailed investigations on electronic circuitry should be carrie
out in a Special Handling Area such as described in the aforementioned IEC 60747. :

5.5 External Connections 0

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

6.1 Outline of Commissioning Tests

The GRD110 is fully numerical and the hardware is continuously monitored.

Commissioning tests can be kept to a minimum and need only include hardware testsyand 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 cambe fully applied.

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

Hardware tests

These tests are performed for the following hardware to ensuge thatithere is no hardware defect.
Defects of hardware circuits other than the following camybe®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 following functions that are fully software-based.
Measuring elements
Metering and recording
Conjunctive tests
The tests are performed after the rélay is connected with the primary equipment and other
external equipment.
The following tests age iigluded:

On load test: plasesequence check and polarity check
Tripping circuit test
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6.2 Cautions

6.2.1

Safety Precautions O

ACAUTION ( ’

6.2.2

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 te@inal 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 electri$ alfunction.

Cautions on Tests
ACAUTION Q

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

- Make sure the polarity and voltage of the ly are correct.

- Make sure the CT circuit is not open.
Be careful that the relay is not damaged due to vercurrent or overvoltage.
reset them to the original settings.

If settings are changed for testing, rem%
Failure to observe any of the prea may cause damage or malfunction of the relay.

L 4

N
>
$

Q
o
&

L 4
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6.3 Preparations

Test equipment O

The following test equipment is required for the commissioning tests. < : ,

1 Single-phase current source

1 Three-phase current source

1 DC power supply ¢
3 AC ammeter

1 Time counter, precision timer %
1 PC (not essential) \
Relay settings @
Before starting the tests, it must be specified whether the tests will@ user’s settings or the

default settings.

For the default settings, see the following appendixes: Q

Appendix D Binary Output Default Setting List
Appendix H Relay Setting Sheet

Visual inspection

After unpacking the product, check for any d to the relay case. If there is any damage, the
internal module might also have been affect ontact the vendor.

Relay ratings

Check that the items described o
specification. The items are: fela
auxiliary DC supply voltage rating:

4@ ameplate on the front of the relay conform to the user’s
pe and model, AC current and frequency ratings, and

Local PC
When using a local P€ c@ it with the relay via the RS232C port on the front of the relay.

RSM100 software is Qx o run the PC.

For the details, s% arate volume "PC INTERFACE RSM100".
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6.4 Hardware Tests

The tests can be performed without external wiring, but a DC power supply and AC cufrent
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: Ifthere is a failure, the LCD will display the "ERR: " screen when the DC voltage is applied.

e Pressthe key for one second or more and check that black dots appear on the whole
screen.

LED display

e Apply the rated DC voltage and check that the "IN'SERVICE" LED is lit in green.

e Press the key for one second or mot€and check that remaining five LEDs are lit in
red or yellow. (Programmable LEDs are yellow.)

VIEW and RESET keys

e Press the | VIEW | key when the LCD s off'and check that the "Virtual LED" and "Metering"
screens are sequentially displayed on the"ECD.

o Press the | RESET | key and €heckithat the LCD turns off.

Other operation keys

e Press any key when th€ LCD#is off and check that the LCD displays the "MENU" screen.
Press the Key tosturn/oft the LCD.

e Repeat this for allikeys.

6.4.2 Binary Input Circuit

The testing cigcuit is shown in Figure 6.4.1.
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GRD110
TB2y -A1
: Bl1
-B1! BI2
1
' BI3
I
! Bl4
| BI5
i BI6
-A8 BI7
] BI8
-B8
DC + -A9
power
supply - -B9
%

Figure 6.4.1 Testing Binary Input Circuit

e Display the "Binary I/O" screen from the "Status;subsmenu.

[ 2 Binary I / O\ W
I [ 0000 0 000%0y]
OP [ 0000 0920 0wl

e Apply the rated DC voltage to terminal A4=B1, A2-B2, ..., A8-B8 of terminal block TB2.
Check that the status display corresponding toithe 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 performghis test for one terminal to another or for all the terminals at
once.

6.4.3 Binary Output Circuit

This test can be performed/by usifig the "Test" sub-menu and forcibly operating the relay drivers
and output relays. Op€ration of the output contacts is monitored at the output terminal. The output
contact and correspon@ingterminal number are shown in Appendix G.

o Select "BinaryO/P"on the "Test" screen to display the "Binary O/P" screen. The LCD
displays the mame of'the output relay.

/2 Binary O/ P v
B O1 0o _
Di sabl e/ Enabl e
B O2 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
BOG®B 0
Di sabl e/ Enabl e
BO7 0
Di sabl e/ Enabl e
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e Enter 1 and press the [ENTER | key.

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 operationgean‘be
performed collectively.

Oper a
ENTER

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

e 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 CANCEL-=N

This test can be performed by applying the checking currents to 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. A single-phase ‘cufrent source is required.

GRD110
@ TB14-1 = I
Single-phase ) -2
current
source p-3 = Ip
®-4
»-5 |
®-6 |:> (63
1
8 = In
pc  + B2 -A9
power
supply - -89
IS

Note: AC input terminal numbers depends on model.

Figure 6.4.2 Testing AC Input Circuit

To checlkythe'métering data on the "Metering" screen, do the followings.
“Set. (view)" sub-menu — "Status" screen — "Metering" screen

If thensétting is O(= Primary), change the setting to 1(=Secondary) in the "Set. (change)"
sub-menu.

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

"Status" sub-menu — "Metering" screen

e Apply AC currents and check that the displayed values are within £5% of the input values.
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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 th¢ ovegall
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, must reset settings for testing to the original settings.

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

Assigning signal to LED

Select "LED" on the "Set. (change)" screen to displayhe "24LED" screen.

| 2 LED v
e LED
e Virtual L ED

Select "LED" on the "/2 LED" screen to display the "/3 LED" screen.
ED v

/

w Nf—-

L
D
D
D

—rjr w
mmjm

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

Select the LED number and press the | ENTER | key to display the "LED#*" screen.

/4%, LJE D * v
sIpogi c/ Reset

eFunctions

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

/5 Logic/ Rese t W

Logic 0 _
OR/ AND

Reset 0
Il nst/ Latch

Enter 0 (= OR) and press the | ENTER | key.
Enter O (= Instantaneous) and press the | ENTER | key.

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

Select "Functions" on the "LED*" screen to display the "Functions" screen.
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/5 Functi ons v
Il n #1

2 1 _
Il n #2

11
I n #3

2 4
Il n #4

0

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

Assigning signal to Binary Output Relay

e Select "Binary O/P" on the "Set. (change)" screen to displayathe “Binary O/P" screen.

o —

nary O/ P

) A

W WwwwlwN
[eNoNoNoNoNe] [
~o o b~ wN]lem

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

o Select the output relay numbger (BO'number) and press the | ENTER | key to display the "BO*"

screen.

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

'3 BO* v
o Loowglhs / Re s et
e Faunjct i ons

/] # Logic/ Reset W
Logic 0 _
OR/ AND

Reset 0

|l nst/ DI/ DW/ Latch

o QEMter 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 Functi ons v

I n # 1 O
21 _

Il n #2 ‘ ’
11

Il n #3
2 4

Il n #4 ¢

0
TBO s

0. 20 \':
rring to Appendix

o Assign the gate In #1 the number corresponding to the testing ele '

B, and assign other gates the “0”. 0
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6.5.1.1

Overcurrent and undercurrent element OC1 to 0C4, UC1, UC2 and CBF

The overcurrent element is checked on the operating current value and operating time for IDIVIT:

curve.

Operating current check

Figure 6.5.1 shows a testing circuit. The operating current value is checked by increasing or
decreasing the magnitude of the current applied.

GRD410

Figure 6.5.1, Operating Current Value Test Circuit

—

N (a) TB14.,
Single-phase —
current
source >

%
DC + B2, .A9
power
supply - -B9
bE

*: (@ommect the terminal number corresponding to the testing element.

The output signal of testing element 1§yassigned a configurable LED.

The output signal numbers of the elements are as follows:

Element Signal No. | Element Signal No.
0C1-A 51 UC1-A 7
0C2-A 54 UC2-A 74
0OC3-A 57 CBF-A 82
OC4=A 60

o “Enterithessignal number to observe the operation at the LED as shown in Section 6.5.1 and

pressithe key.

o, Apply a test current and change the magnitude of the current applied and measure the value
at which the element operates.
Check that the measured value is within 5% of the setting value.
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Operating time check for IDMT curve

The testing circuit is shown in Figure 6.5.2.
GRD110
o () TB1, ., O
Single-phase U ®
current
source — - (%)
4
TB3- (%)
BOs
(**
DC + TB2 -A9
power
supply - -
L~

Start| ——

B

Time
counter
Stop
ov
(*), (+*):  Connect th umber corresponding to the testing element.

Flgure% sting IDMT
One of the inverse time characteris et, and the output signal numbers of the IDMT

elements are as follows:

‘ Signal No.

L 4
Fix the time charact@test by setting the scheme switch MOCI on the "PF prot." screen.

"Set.(change)" — "Protection" screen — "Change set. (Act gp.= *)" screen —
"Group*" scre rip" screen — "Scheme sw" screen — "PF prot."
The t tp is as follows:

51gnal number to observe the operating time at a binary output relay as shown in
.5.1 and press the | ENTER | key.

a test current and measure the operating time. The magnitude of the test current should
be between 1.2 x Ig to 20 x Ig, where Ig is the current setting.

e (Calculate the theoretical operating time using the characteristic equations shown in Section
2.1.1. Check that the measured operating time is within IEC 60255-3 class 5.
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6.5.1.2 Earth fault element EF1to EF4 and SEF1 to SEF4

The earth fault element is checked on the operating current value and operating time for Ilb
curve.

Operating current check 0

The testing circuit is shown in Figure 6.5.3.

GRD110 ¢
N (A TB1] 5 %
Single-phase —
current
source -
DC + TB24 A9
power
supply - p -BO
AL—GDE

Figure 6.5.3 Test (@or EF and SEF Elements

The output signal of testing elex ssigned a configurable LED.

The output signal numbers of the s are as follows:

Element o. | Element Signal No.
EF1 SEF1 67

L 4
EF2 \ SEF2 68
E K SEF3 69
K SEF4 70

e Ente vy 1gnal number to observe the operation at the LED as shown in Section 6.5.1 and
essthe [ENTER | key.

o Apply®a test current and change the magnitude of the current applied and measure the value
at which the element operates.
eck that the measured value is within 5% of the setting value.
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Operating time check for IDMT curve

The testing circuit is shown in Figure 6.5.4.

GRD110
Single-phase T (A TB1] .5
current i N
source /':/ I: -6
1
| 7
! TB3-
i 8 (*)
1
| BO*
i i)
! [
|
DC + : TB24 A9
power !
supply - I -B9
1
1
! bE
1
; il
Start J:l
Time
counter
Stop
oV

(*): Connect the terminal aumbegcorresponding to the testing element.

Figure 6.5.4 Testing IDMT for EF and SEF Elements

One of the inverse time characteristiesycanfbe/set, and the output signal numbers of the IDMT
elements are as follows:

Element | Signal No. || Element ‘ Signal No.
EF1 63 SEF1 67
EF2 64 SEF2 68

Fix the time characteristic toitest by setting the scheme switch MEFI or MSEI on the "EF prot." or
"SEF prot." screen.

"Set.(change)" sub-maenu — "Protection" screen — "Change set. (Act gp.= *)" screen —>
"Group*" screen — ¥Irip" screen — "Scheme sw" screen — "EF prot." or "SEF prot." screen
The test procedute is as follows:

e _Fnterithe signal number to observe the operating time at a binary output relay as shown in
Se€tion.6.5.1 and press the | ENTER | key.

o Apply a test current and measure the operating time. The magnitude of the test current should
be between 1.2 x Ig to 20 x Ig, where Ig is the current setting.

e Calculate the theoretical operating time using the characteristic equations shown in Section
2.1.1. Check that the measured operating time is within IEC 60255-3 class 5.

6.5.1.3 Thermal overload element THMA and THMT

The testing circuit is same as the circuit shown in Figure 6.5.2.

The output signal of testing element is assigned a configurable LED.
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The output signal numbers of the elements are as follows:

Element ‘ Signal No.
THMA 77
THMT 78

To test easily the thermal overload element, the scheme switch [THMRST] in the "Switch" screen
on the "Test" menu is used.

e Set the scheme switch [THMRST] to "ON".

¢ Enter the signal number to observe the operation at the LED as showtyin Se€tion 6.5.1 and
press the | ENTER | key.

e Apply a test current and measure the operating time. The magnitude of the test current
should be between 1.2 x Ig to 10 x Ig, where Ig is the currefisetting.

CAUTION

After the setting of a test current, apply the test curgéntiafter’checking that the THM% has
become 0 on the "Metering" screen.

e Calculate the theoretical operating time_using, the, characteristic equations shown in
Section 2.5. Check that the measured operatingsime is within 5%.

6.5.1.4 Negative sequence overcurrent element NPS4and NPS2

The testing circuit is shown in Figure 6.5.5"

GRD110
la /A\ TB1} -1
\J P
Three-phase I
Current @ y -3
source ) -4
p -6
DC + TB2{ -A9
power
supply - -B9
¥

Figure 6.5.5 Testing NPS elements

The output signal of testing element is assigned a configurable LED.

The output signal numbers of the elements are as follows:

Element ‘ Signal No.
NPS1 79
NPS2 80

e Enter the signal number to observe the operation at the LED as shown in Section 6.5.1 and
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press the key.

e Apply the three-phase balance current and the operating current value is checked by
increasing the magnitude of the current applied.

Check that the measured value is within 5% of the setting value.

6.5.1.5 Broken conductor detection element BCD

The testing circuit is shown in Figure 6.5.6.

GRD110.
la //;\ TB1] 1
\J o
Three-phase I
current @ -3
source -4
le . )
=5
oY
-6
DC + TB2{ -A9
power
supply - -B9
(N

Figure 6.5.6 Testing BCD element

The output signal of testing element iS*assigned a configurable LED.

The output signal numbers of ghe/élenents are as follows:

Element ‘ Signal No.
BED | 8

e Enter the signalmumber to observe the operation at the LED as shown in Section 6.5.1 and
press the | ENRERY key.

e Apply the three-phase balance current at 10% of the rated current and interrupt a phase
currént,

Then, check'the/BCD element operates.

6.5:16 Cold load protection
The testing circuit is same as the circuit shown in Figure 6.5.1.

To check the cold load protection function, the scheme switch [CLPTST] in the "Switch" screen
on the "Test" menu is used.

e Set the scheme switch [CLPTST] to "S0".
Check that the OC1 operates at the setting value of normal setting group.
e Next, set the scheme switch [CLPTST] to "S3".
Check that the OC1 operates at the setting value of cold load setting group [CLSG].
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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-fault,
fault and post-fault conditions.

Tripping is observed with the tripping command output relays.

Circuit Breaker failure tripping
e Set the scheme switch [BTC] to "ON" and [RTC] to "DIR" or "OC".

e Apply a fault, retain it and input an external trip signal. Check that the retrip/output relays
operate after the time setting of the TCBF1 and the adjacent breakes tripping output relay
operates after the time setting of the TCBF2.

6.5.3 Metering and Recording

The metering function can be checked while testing the AC ifiput circuit. See Section 6.4.4.

Fault recording can be checked while testing the protectioft sehemes. Open the "F. record" screen
and check that the descriptions are correct for the fatlticoncerned.

Recording events are listed in Appendix C. There argyinternal events and external events by
binary input commands. Event recording on the externallevent can be checked by changing the
status of binary input command signals. Changeythe status in the same way as the binary input
circuit test (see Section 6.4.2) and check that the deséription displayed on the "E. Record" screen
is correct. Some of the internal events can be,cheéeked in the protection scheme tests.

Disturbance recording can be checked, while testing the protection schemes. The LCD display
only shows the date and time whefi a disturbance is recorded. Open the "D. record" screen and
check that the descriptions are corregtf

Details can be displayed on the PC€heck that the descriptions on the PC are correct. For details
on how to obtain disturbance fecords on the PC, see the RSM100 Manual.
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6.6 Conjunctive Tests

6.6.1 On Load Test

To check the polarity of the current transformers, check the load current with the metering
displays on the LCD screen.

e Open the "Auto-supervision" screen check that no message appears.

e Open the following "Metering" screen from the "Status" sub-menu to checksthe load current.

| 2 Metering v
| a * % . % % K A
| b * ok * % K A
| ¢ * ok * % K A
| e * ok * % K A
| s e * % * % KA
| 1 * ok * % K A
| 2 * ok * % K A
2/ 11 % % % %
THM R %
| a ma x ® % * % KA
Il b ma x ® % # Ry, KGA
| ¢ ma x * ok * g KA
| e ma x * ok * B K A
| s e ma x ® % * % KA
Il 2 ma x * of * 0k KA
| 21 ma x *( Lk R %

Note:  The magnitude of currefit can be'sef'in values on the primary side or on the secondary side
by the setting. (The defaultfsetting is the primary side.)

6.6.2 Tripping and Reclosing Circuit, Test

The tripping circuit including the®eircuit breaker is checked by forcibly operating the output relay
and monitoring the circuitibreaker to confirm that it is tripped. Forcible operation of the output
relay is performed ongtheW!Binary O/P " screen of the "Test" sub-menu as described in Section

6.4.3.

Tripping circuit

e Set the breakemtd be closed.

e Sclect "Binary O/P" on the "Test" sub-menu screen to display the "Binary O/P" screen.

/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
BO4 0
Di sabl e/ Enabl e
BO5 0
Di sabl e/ Enabl e
BOG6 0
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Di sabl e/ Enabl e
BO7 0
Di sabl e/ Enabl e

BO1 to BO7 are output relays with one normally open contact. OO

Enter 1 for BO1 and press the | ENTER | key.

Press the key. Then the LCD displays the screen shown below. L 4

?

perate’” %
NTER=Y CANCEL=N \

Keep pressing the |[ENTER | key to operate the output relay BO1 a% that the A-phase
breaker is tripped.
Stop pressing the | ENTER | key to reset the operation. Q

Repeat the above for BO2 to BO7.

I -

0
E

Reclosing circuit @

Ensure that the circuit breaker is open.

Select "Binary O/P" on the "Test" sub-me display the "Binary O/P" screen.

contact.

Select the BO number which is an autorecﬁ and output relay with one normally open
ny of the output relays by the user setting
ove.

Operate the BO by the same m@ as a
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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 age binary
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 the binary output relay of
FAIL and the failure is indicated on the front panel with LED indicators'os LCD display. It is also
recorded in the event record.

Failures detected by supervision are traced by checking the "Efty" scréen on the LCD. Table 6.7.1
shows LCD messages and failure locations.

The locations marked with (1) have a higher probability, than locations marked with (2).

Table 6.7.1 LCD Message*and Eailure Location

Message Railuredlocation
Relay Unit AC cable  CB or cable
Err: SUM x(Flash memary)
Err: RAM x(SRAM)
Err: BRAM x(Backup.RAM)
Err: EEP x(EEPRGM)
Err: AID x(A/Diconverter)
Err: DC X(DC power supply circuit)
Err: TC x(Tripping circuit)(1) X (2)
Err: CT x (AC input circuit)(1) X (2)
Er:CB x (Circuit breaker)(1) X (2)

(9~ Probable 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 powet
supply circuit or in the microprocessors. If the "ALARM" LED is off, the failure is in the D@
power supply circuit. If the LED is lit, the failure is in the microprocessors. Replace the relay unit
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 relay unit.

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 uSer/has a spare relay unit, the user can
recover the protection by replacing the failed relay ufiit.

Repair at the site should be limited to relay unit replacementyMaintenance at the component level
is not recommended.

Check that the replacement relay unit has an identieal Model Number and relay version (software
type form) as the removed relay.

The Model Number is indicated on the frontyef the relay. For the relay version, see Section
4.2.5.1.

Replacing the relay unit
CAUTION After replacihgithe relay unit, check the settings.

The procedure of relay withdrawal and insertion is as follows:

e Switch off the DC powersupply.

A WARNING, [, Hazardous voltage may remain in the DC circuit just after switching off the
BC power supply. It takes about 30 seconds for the voltage to discharge.

Disconnect the trip outputs.

Short-cir€tiit all’AC current inputs.

Unscrewghe relay front cover.

Unscrew the binding screw on the handle.

Togremove the relay unit from its case, pull up the handle and pull the handle towards you.
(Sce EHigure 6.7.1.)

o Insett 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.
¢ 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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6.7.4 Resumption of Service

Bind screw

Figure 6:7.1 Handle of Relay Unit

6F2S0858
U 9 U (U g U
ﬂTOSHIBA ] ﬂTOSHIBA ]

e g e

LI ALARM O ALARM

O [}

S & s &

N

L@ @ \ 0 O L— Pull up handle

k @ @ < — Handle o 0 0

After replacing the failed, relay unit or repairing failed external circuits, take the following
procedures to restoxre the relay to the service.

o Switch on thesDCewer supply and confirm that the "IN SERVICE" green LED is lit and the
"ALARM" red LED is not lit.

o Supplyfhe/AC inputs and reconnect the trip outputs.

6.7.5 “Storage

The spare relay should be stored in a dry and clean room. Based on IEC Standard 60255-6 the
storage 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 following procedure must be adhered to when putting the relay into service after finishing
commissioning tests or maintenance tests.

Check that all the external connections are correct.

Check the settings of all measuring elements, timers, scheme switches, recordings dhd clock
are correct.

In particular, when settings are changed temporarily for testing, be surc'te, restore them.

Clear any unnecessary records on faults, events and disturbances whi recorded during

the tests.
Press the |VIEW | key and check that no failure m@s displayed on the

" Auto-supervision" screen.

Check that the green "IN SERVICE" LED is lit and nm Ds are lit on the front panel.
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Appendix A

Programmable Reset Characteristics
and Implementation of Thermal Model
to IEC60255-8
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Programmable Reset Characteristics

The overcurrent stages for phase and earth faults, OC1 and EF1, each have a programmable teset
feature. Resetting may be instantaneous, definite time delayed, or, in the case of IEEE/US geurvess
inverse time delayed.

Instantaneous resetting is normally applied in multi-shot auto-reclosing schemes, to ensure correct
grading between relays at various points in the scheme. On the other hand, the inverse reset
characteristic is particularly useful to provide correct co-ordination with an upstream induction disc type
overcurrent relay.

The definite time delayed reset characteristic may be used to provide faster clearanc€™of intermittent
(‘pecking’ or ‘flashing”) fault conditions. An example of where such phenomena may be experienced is
in plastic insulated cables, where the fault energy melts the cable insulation and temporarily
extinguishes the fault, after which the insulation again breaks down and the proeess repeats.

An inverse time overcurrent protection with instantaneous resetting cannet detect this condition until the
fault becomes permanent, thereby allowing a succession of such breakdowas to occur, with associated
damage to plant and danger to personnel. If a definite time reset delay%ef, for example, 60 seconds is
applied, on the other hand, the inverse time element does not réset/immediately after each successive
fault occurrence. Instead, with each new fault inception, it continuesyto integrate from the point reached
during the previous breakdown, and therefore operates before the éendition becomes permanent. Figure
A-1 illustrates this theory.

Intermittent

Fault Condition
TRIP LEVEL
Inverse Time Relay /
with Instantaneous
Reset
TRIP LEVEL

Inverse Time Relay
with Definite Time

Reset «—
Delayed Reset

Figure A-1
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Implementation of Thermal Model to IEC60255-8

Heating by overload current and cooling by dissipation of an electrical system follow exponential time
constants. The thermal characteristics of the electrical system can be shown by equation (1).
2 -t
0 = ! (l—e/TJXIOO% €]

2
I AOL

where:

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

IaoL = allowable overload current of the system,

T = thermal time constant of the system.

The thermal state 0 is expressed as a percentage of the thermal capacity, of the protected system, where
0% represents the cold state and 100% represents the thermal limit, that 15 the point at which no further
temperature rise can be safely tolerated and the system shofild be disconnected. The thermal limit for
any given electrical plant is fixed by the thermal setting [0 The Telay gives a trip output when 6 =
100%.

If current I is applied to a cold system, then 8 will rise expédentially from 0% to (I/Iso > X 100%), with time
constant 7, as in Figure A-2. If © = 100%, then the allowab]é thermal capacity of the system has been reached.

0 (%)
100% |-~ Bago S ---mm--mmemo oo
I/ x100% |-8- g fEameemmee oo

AOL

2 _t
azlﬁfm (1-e /)% 100%

t(s)
Figure A-2

A thermal ovegload protection relay can be designed to model this function, giving tripping times
according to the IEC60255-8 ‘Hot” and ‘Cold’ curves.

2
t=1-Ln % 1 e Cold curve
| " =T |
1217 ]
t=t-Ln | 5——— 2 - Hot curve
| " —Thor
where:
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Ip = prior load current.

In fact, the cold curve is simply a special case of the hot curve where prior load current Ip = 0, cateri
for the situation where a cold system is switched on to an immediate overload.

Figure A-3 shows a typical thermal profile for a system which initially carries normal load cu ,
is then subjected to an overload condition until a trip results, before finally cooling to ‘ambient

temperature.

0 (%)

100%

L 4
Overload Current

Condition /Trip at 1003\%

Normal Load

Current Condition @ Cooling Curve

O
Q>®

L 4

$

t(s)

Q?b

>
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No. SIGNAL NAME Contents

0 Notin use

1 BI1 COMMAND Binaryinput signal of BI1

2 |BI2COMMAND Binaryinput signal of BI2

3 |BI3COMMAND Binary input signal of BI3

4 |Bl4 COMMAND Binaryinput signal of Bl4

5 |BI5COMMAND Binaryinput signal of BI5

6 |BI6 COMMAND Binaryinput signal of BI6

7 |BIT COMMAND Binaryinput 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 Bl command of change active setting group2
13 |SET.GROUP3 Bl command of change active setting group3
14 |SET.GROUP4 Bl command of change active setting group4
15 |OC1BLOCK Bl command of OC1 protection scheme block
16 |OC2BLOCK Bl command of OC2 protection scheme block
17 |OC3BLOCK Bl command of OC3 protection scheme block
18 |OC4BLOCK Bl command of OC4 protection scheme block.
19 |EF1BLOCK Bl command of EF1 protection scheme blogk
20 |EF2BLOCK Bl command of EF2 protection scherne block
21 |EF3BLOCK Bl command of EF3 protection scherme bleck
22 |EF4 BLOCK Bl command of EF4 protection,scheme'block
23 |SEF1BLOCK Bl command of SEF1 protectionischéme block
24 |SEF2BLOCK Bl command of SEF2 protegtion scheme block
25 |SEF3BLOCK Bl command of SEF 3 protegtionischeme block
26 |SEF4BLOCK Bl command of SEF4 protection scheme block
27 |UC BLOCK Bl command of UC protectionischeme block
28 |THM BLOCK Bl command of Thepmal ovesload protection scheme block
29 |NPSBLOCK Bl command effNPS'prétection scheme block
30 |BCD BLOCK Bl command of Bloken Cenductor protection scheme block
31 |TC FAIL Bl commiand of Zirip circuit Fail Alarm

32 |CBCONT OPN Bl corfimand'of CB N/O contact

33 |CBCONT CLS Bl command,of CBIN/C contact

34 |EXT TRIP-3PH Bl cofmand of External trip (3 Phase)

35 |EXT TRIP-APH Bl commandof External trip (A Phase)

36 |EXT TRIP-BPH Blycommand of External trip (B Phase)

37 |EXT TRIP-CPH Bl comimand of External trip (C Phase)

38 |REMOTE RESET, Bl command of Remote reset

39 |SYNC CLOCK Bl command of Synchronise Clock

40 |STORE RECORD Bl command of Store Disturbance Record

41 |ALARM1 Bl command of Alarm1

42 |ALARM2 Bl command of Alarm2

43 |ALARMS3 Bl command of Alarm3

44 |ALARM4 Bl command of Alarm4

45

46

47

48

49

50

59 '|OC1-A OC1-A relay element output

52 |0OC1-B OC1-B relay element output

53 |OC1-C OC1-C relay element output

54 |OC2-A OC2-A relay element output

55 |OC2-B OC2-B relay element output

56 |OC2-C OC2-C relay element output

57 |OC3-A OC3-A relay element output

58 |OC3-B OC3-B relay element output

59 |OC3-C OC3-C relay element output

60 |OC4-A OC4-A relay element output

— 164 —



TOSHIBA

6F2S0858

No. SIGNAL NAME  |Contents

61 |OC4-B OC4-B relay element output

62 |OC4-C OC4-C relay element output

63 |EF1 EF1 relay element output

64 |EF2 EF2 relay element output

65 |EF3 EF 3 relay element output

66 |EF4 EF4 relay element output

67 |SEF1 SEF1 relay element output

68 |SEF2 SEF2 relay element output

69 |[SEF3 SEF 3 relay element output

70 |SEF4 SEF4 relay element output

71 |UC1-A UC1-A relay element output

72 |UC1-B UC1-B relay element output

73 |uC1-C UC1-C relay element output

74 |UC2-A UC2-A relay element output

75 |UC2-B UC2-B relay element output

76 |UC2-C UC2-C relay element output

77 |THM-A THERMAL Alarm relay element output
78 |THM-T THERMAL Trip relay element output
79 [NPS1 NPS1 relay element output

80 |NPS2 NPS2 relay element output

81 |BCD BCD relay element output

82 |CBF-A CBF-A relay element output

83 |CBF-B CBF-B relay element output

84 |CBF-C CBF-C relay element output

85 |ICLDO-A ICLDO-A relay (OC relay) element output used in "CLP scheme”
86 |[ICLDO-B ICLDO-B relay (OC relay) element otitput used in "CLP scheme"
87 |ICLDO-C ICLDO-C relay (OC relay)element@utput used in "CLP scheme"
88 |OC1-AHS High speed output of OC1-A'relay.
89 |OC1-BHS High speed output of OC4=B relay
90 |OC1-CHS High speed output of @€.1-Crelay
91 |EF1HS High speed output of EFA relay
92 |SEF1HS High speed eutput of SEF 1 relay
93 |OC1-A_INST OC1-Arelay element start

94 |OC1-B_INST OC1-B relay element start

95 |OC1-C_INST OC1-Cyrelayelement start

96 |EF1_INST EF1 relayelementStart

97 |SEF1_INST SEFdrelay.element start

98 |OC1_INST OC{, relay element start

99

100

101 |OC1TRIP ©C 14rip command

102 |OC1-ATRIP OC1 tripcommand (A Phase)
103 |OC1-BTRIP, OC1 trip command (B Phase)
104 |OC1-C TRIP, OC1 tripcommand (C Phase)
105 |OC2 TRIP OC2 trip command

106 |OC2-ATRIP OC2 tripcommand (A Phase)

107 |OC2-B TRIP. OC2 trip command (B Phase)
108 |QC2-CTRIP OC2 trip command (C Phase)
102, |OC3TRIP OC3 trip command

110 JOC3-ATRIP OC3 trip command (A Phase)
113 |OC8:B TRIP OC3 trip command (B Phase)

112 |0€3-C TRIP OC3 tripcommand (C Phase)
113 4OC4 ALARM OC4 alarm command
114710C4-A ALARM OC4 alarm command (A Phase)
115 |OC4-B ALARM OC4 alarm command (B Phase)
116 |OC4-C ALARM OC4 alarm command (C Phase)
117 |EF1TRIP EF1 trip command

118 |EF2 TRIP EF2 trip command

119 |EF3TRIP EF3 trip command

120 |EF4 ALARM EF4 alarm command
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121 |SEF1-S1TRIP SEF1 Stage1 trip command

122 |SEF1-S2 TRIP SEF1 Stage2 trip command

123 |SEF2 TRIP SEF2 trip command

124 |SEF3 TRIP SEF3 trip command

125 |SEF4 ALARM SEF4 alarm command

126 |UC1TRIP UC1 trip command

127 |UC1-ATRIP UC1 trip command (A Phase)
128 |UC1-BTRIP UC1 trip command (B Phase)
129 |UC1-C TRIP UC1 trip command (C Phase)
130 |UC2 ALARM UC2 alarm command

131 |UC2-AALARM UC2 alarm command (A Phase)
132 |UC2-B ALARM UC2 alarm command (B Phase)
133 |UC2-C ALARM UC2 alarm command (C Phase)
134 |THM ALARM Thermal alarm command

135 |THM TRIP Thermal trip command

136 |NPS1TRIP NPS1 trip command

137 |NPS2TRIP NPS2 trip command

138 |BCD TRIP BCD trip command

139 |CBF RETRIP CBF retrip command

140 |CBF TRIP CBF back trip command

141 |GEN.TRIP General trip command

142 |GEN.TRIP-A General trip command (A Phase)
143 |GEN.TRIP-B General trip command (B Phase)
144 |GEN.TRIP-C General trip command (C Phase)
145 |GEN.TRIP-EF General trip command (EF)

146 |CLP STATEO Cold Load Protection State

147 |CLP STATE1 Cold Load Protection State

148 |CLP STATE2 Cold Load Protection State

149 |CLP STATE3 Cold Load Protection State

150 |GEN. ALARM General alarm command

151

152

1563 |OC2-A_INST 0OC2-Arglay element start

154 |OC2-B_INST OC2-B relayelément start

155 |OC2-C_INST OC2-C'telay element start

156 |EF2_INST EF2 relay elément start

157 |SEF2_INST SER2relayielement start

158 |OC2_INST OC2relay element start

159

160 |A.M.F.OFF Automatic monitoring function off
161 |RELAY FAIL Relayfailure & trip blocked alarm
162 |RELAY FAIL-A Relay failure alarm (Trip not blocked)
163 |TCSV Trip circuit supervision failure
164 |CBSV Circuit breaker status monitoring failure
165 |TC ALARM Trip counter alarm

166 |SGM_I%ALM ZlY alarm

167 |OTAEARM Operate time alarm

168

169

170 1B@1 OP Binary output 1

174" |BO2°'OP Binary output 2

172 |BO3 OP Binary output 3

173 4|BO4 OP Binary output 4

174" |BO5 OP Binary output 5

175 |BO6 OP Binary output 6

176 |BO7 OP Binary output 7

177

178

179

180
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81 |LCD IND. LCD indication(Virtual LED) command
182 |LCD IND1. LCD indication1(Virtual LED) command
183 |LCD IND2. LCD indication2(Virtual LED) command
184
185
186 |TESTING Testing LED lit output
187
188
189
190
191
192
193 |PROT. COM. ON ]IEC103 communication command
194 |IECTST IEC103 communication test
195 |IECBLK IEC103 communication block
196
197
198
199
200
201 JARC BLOCK Autoreclose block
202 |ARC READY Autoreclose ready
203 |ARC INIT Autoreclose initiation
204 |MANUAL CLOSE [Manual close
205 JARC N/A Autoreclose not available
206 |ARC REQ Autoreclose requirement
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221 |ARC READY T Autoreclose ready time
222
223 |ARC SHOT Autoreclose shot output
224 |ARC SHOT1 Autoreclose shot output of number 1
225 |ARC SHOT?2 Autoreclose shot output of number 2
226 |ARC SHOT3 Autoreclose shot output of number 3
227 |ARC SHOT4 Autoreclose shot output of number 4
228 |ARCSHOTS Autoreclose shot output of number 5
229 |ARCFT ARC final trip
2309}ARC,SUCCESS ARC success
231 |ARC FAIL ARC fail
232 |ARC COORD ARC coordination
233 |OC COORD-A OC-A coordination element
234410C COORD-B OC-B coordination element
235 |OC COORD-C OC-C coordination element
236 |EF COORD EF coordination element
237 |SEF COORD SEF coordination element
238
239
240
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241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

ICD-A

ICD-A relay element output signal

262

ICD-B

ICD-B relay element output signal

263

ICD-C

ICD-C relay element output signal

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300
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No.| LCD indication Contents
1 |GEN.trip Off/On  |General trip command

2 |GEN.trip-A Off/On  |ditto (A Phase)

3 |GEN.trip-B Off/On  |ditto (B Phase)

4 |GEN.trip-C Off/On  |ditto (C Phase)

5 |GEN.trip-EF Off/On  |ditto (EF)

6 |OC1-A trip OfffOn  |OCA1 trip command (A Phase)
7 |OC1-B trip OfffOn  |OC1 trip command (B Phase)
8 |OC1-C trip Off/On  JOC1 trip command (C Phase)
9 |OC2-A trip Off/lOn  |OC2 trip command (A Phase)
10 |OC2-B trip Off/On  |OC2 trip command (B Phase)
11 |OC2-C trip Off/On  JOC2 trip command (C Phase)
12 |OC3-A trip OfffOn  |OC3 trip command (A Phase)
13 |OC3-B trip OfffOn  |OC3 trip command (B Phase)
14 |OC3-C trip Off/On  JOC3 trip command (C Phase)
15 |OC4-A alarm Off/On  |OC4 alarm command (A Phase)
16 |OC4-B alarm OfffOn  |OC4 alarm command (B Phase)
17 |OC4-C alarm OfffOn  |OC4 alarm command (C Phase)
18 |EF1 trip Off/On EF1 trip command

19 |EF2 trip Off/On EF2 trip command

20 |EF3 trip Off/On EF3 trip command

21 |EF4 alarm Off/On EF4 alarm command

22 |SEF1-S1 trip Off/On SEF1 Stage1 trip command

23 |SEF1-S2 trip Off/On  |SEF1 Stage?2 trip command

24 |SEF2 trip Off/On  |SEF2 trip command

25 |SEF3 trip Off/On  |SEF3 trip command

26 |SEF4 alarm Off/On  |SEF4 alarm command

27 |UC1-A trip Off/On UC1 trip(A Phase)

28 |UC1-B trip Off/On UC1 trip(B Phasé)

29 |UC1-C trip Off/On UC1 trip(CiPhase)

30 |UC2-A alarm Off/On UC2 alarm(A Phase)

31 |UC2-B alarm Off/On  JUC2 alarm(B Phase)

32 |UC2-C alarm Off/On UC2%larm(€ Phase)

33 |THM alarm Off/On | Fhermalialarm command

34 |THM trip Off/On  |Thérmaktrip command

35 |NPS1 trip Off/Ongmy|NPS 4 'trip command

36 |[NPS2 alarm Off/On NPS2 alarm command

37 |BCD trip OfffOnW}BCD trip command

38 |CBF retrip Off/On,. |CBF retrip command

39 |CBF trip Off/On  |CBF back trip command

40 |JARC READY T Off/On  |Auto-Reclosing ready

41 |ARC SHOT OfffOn  |Auto-Reclosing shot of number
42 |ARC IN-PROG Off/On  |Auto-Reclosing in progress

43 JOC1-A Off/On  JOC1-A relay element operating
44 |0C1:B Off/On  |OC1-B relay element operating
45 |0e1-C Off/On  |OC1-C relay element operating
46 |JOC2-A Off/On  |OC2-A relay element operating
47€)0OC2-B Off/On  JOC2-B relay element operating
48 |0OC2-C Off/On  |OC2-C relay element operating
49 |OC3-A Off/On  |OC3-A relay element operating
50 |OC3-B Off/lOn  |OC3-B relay element operating
51 |@QC3-C Off/On  JOC3-C relay element operating
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52 |OC4-A Off/lOn  |OC4-A relay element operating

53 |OC4-B Off/On  |OC4-B relay element operating

54 |0C4-C Off/lOn  |OC4-C relay element operating

55 |OC1-A INST Off/lOn  |OC1-A relay pick up element operating

56 |OC1-B INST Off/lOn  |OC1-B relay pick up element operating

57 |OC1-C INST Off/lOn  |OC1-C relay pick up element operating

58 |OC2-A INST Off/lOn  |OC2-A relay pick up element operating

59 |OC2-B INST OfffOn  |OC2-B relay pick up element operating

60 |OC2-C INST OfffOn  |OC2-C relay pick up element operating

61 |EF1 Off/On EF1 relay element operating

62 |EF2 Off/On EF2 relay element operating

63 |EF3 Off/On EF3 relay element operating

64 |EF4 Off/On EF4 relay element operating

65 |EF1 INST Off/On EF1 relay pick up element operating

66 |EF2 INST Off/On EF2 relay pick up element operating

67 |SEF1 Off/lOn  |SEF1 relay element operating

68 |SEF2 Off/On  |SEF2 relay element operating

69 |SEF3 Off/On  |SEF3 relay element operating

70 |SEF4 Off/On  |SEF4 relay element operating

71 |SEF1 INST Off/On SEF1 relay pick up element,operating

72 |SEF2 INST Off/On SEF2 relay pick up elementioperating

73 |UC1-A Off/On UC1-A relay element gperating

74 |UC1-B Off/On UC1-B relay element'operating

75 |UC1-C Off/On UC1-C relay elementoperating

76 |UC2-A Off/On UC2-A relay element operating

77 |UC2-B Off/On UC2-B relay elenient operating

78 |UC2-C Off/On UC2-C relay element ‘Operating

79 INPS1 Off/lOn  [NPS1 relay elementoperating

80 |NPS2 Off/On  [NPS24elayelement operating

81 |BCD Off/On BCD relay/element operating

82 |CLP STATEO Off/On  |Cold Eoad Protection State

83 |CLP STATEA1 Off/On  [ditto

84 |CLP STATE2 Off/On  |ditte

85 |CLP STATE3 Off/On  (ditto

86 |BI1 command Off/Ongmy|Binany input signal of Bl1

87 |BI2 command Off/On Binary input signal of BI2

88 |BI3 command Off{Ond,}Binary input signal of BI3

89 |Bl4 command Off/Ony, |Binary input signal of Bl4

90 |BI5 command Off/On  |Binary input signal of BI5

91 |BI6 command Off/On  |Binary input signal of BI6

92 |BI7 command Off/On Binary input signal of BI7

93 |BI8 command Off/On  |Binary input signal of BI8

94 |SET.groupd Off/On Bl command of change active setting group1
95 |SET.group2 Off/On Bl command of change active setting group2
96 |SET.group3 Off/On Bl command of change active setting group3
97 |SET.group4 Off/On Bl command of change active setting group4
98{]OC A block Off/On Bl command of OC1 protection scheme block
99 |OC2 block Off/On  |Bl command of OC2 protection scheme block
100 |OC3 block Off/On Bl command of OC3 protection scheme block
101 |OC4 block Off/On Bl command of OC4 protection scheme block
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102 |EF1 block Off/On Bl command of EF1 protection scheme block
103 |EF2 block Off/On Bl command of EF2 protection scheme block
104 |EF3 block Off/On Bl command of EF3 protection scheme block
105 |EF4 block Off/On Bl command of EF4 protection scheme block
106 |SEF1 block Off/On Bl command of SEF1 protection scheme block
107 |SEF2 block Off/On Bl command of SEF2 protection scheme block
108 |SEF3 block Off/On Bl command of SEF3 protection scheme block
109 | SEF4 block Off/On Bl command of SEF4 protection scheme block
110 JUC block Off/On Bl command of UC protection scheme block
111 | THM block Off/On Bl command of Thermal overload protection scheme bloek
112 |NPS block Off/On Bl command of NPS protection scheme block
113 |BCD block Off/On Bl command of Broken Conductor protection scheme,block
114 | TC fail Off/On Bl command of Trip circuit Fail Alarm

115 |CB CONT OPN Off/On Bl command of CB N/O contact

116 |CB CONT CLS Off/On Bl command of CB N/C contact

117 |EXT trip-3PH Off/On Bl command of External trip (3 Phase)

118 |EXT trip-APH Off/On Bl command of External trip (A Phase)

119 |EXT trip-BPH Off/On Bl command of External trip (B Phase€)

120 |EXT trip-CPH Off/On Bl command of External trip (C Phase)

121 |Remote reset Off/On Bl command of Remote reset

122 |SYNC slock Off/On Bl command of Synchronise, Cleck

123 |Store record Off/On Bl command of Store DisturbanceiRecord

124 |Alarm1 Off/On Bl command of Alarm4

125 |Alarm2 Off/On Bl command of Alatm2

126 |Alarm3 Off/On Bl command of Alarm3

127 |Alarm4 Off/On Bl command of Afarm4

128 |ARC ready Off/On  |Auto-Reclosingsready €endition

129 |ARC block Off/On  |Auto-Reclosing block:

130 JARC N/A Off/On  |Auto-Recl@singino.action

131 |ARC INIT Off/On  JAut@-Reclgsing initiation

132 [Manual CLS Off/On Manuah€lose

133 |ARC REQ Off/On  JAute2Reclesing requirement

134 |Relay fail Off/On  |Relay failure & trip blocked alarm

135 |Relay fail-A Off/On Relay failure alarm (Trip not blocked)

136 |TC err Off/Ongmy| Trip_circiut supervision failure

137 |CB err Off/On | Circuit breaker status monitoring failure

138 |CT err Off{OnW, JET circuit supervision failure

139 |TP COUNT ALM Off/Ony, | Trip counter alarm

140 |ZI1"yA ALM Off/On 2lY A-phase alarm

141 1Z1"yB ALM Off/On 2lY B-phase alarm

142 |1Z1"yC ALM Off/On 2lY C-phase alarm

143 |OP time ALM Off/On  |Operate time alarm

144 |ARC SHOJn On Auto-Reclosing shot of number1

145 |ARC,SHQT 2 On Auto-Reclosing shot of number2

146 |ARC SHOTS: On Auto-Reclosing shot of number3

147 |ARC SHOTH4 On Auto-Reclosing shot of number4

148 ARG SHOT5 On Auto-Reclosing shot of number5

149 |ARC FT, On Auto-Reclosing failed (Final trip)

150 JARC'SUCCESS On Auto-Reclosing succeed
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151 |ARC FAIL On Auto-Reclosing confirmation

152 |ARC RESET On Auto-Reclosing reset

153 |ARC COORD On Auto-Reclosing coordination

154 |ARC COORD RESET On Auto-Reclosing coordination reset
155 |F.record CLR On Clear Fault records

156 |E.record CLR On Clear Event records

157 |D.record CLR On Clear Disturbance records

158 | TP COUNT CLR On Clear Trip counter

159 | ZIYy CLR On Clear ZIY counter

160 |AR COUNT CLR On Clear Autoreclose counter

161 |Max.DEM CLR On Clear Max. demand(Imax)

162 |IND.reset On Reset the indication of Trip mode,Alarm etc
163 |Data lost On Record and time date lost bye DC power supply off for along time
164 |Sys.change On Sy stem setting change command
165 |Rly.change On Relay setting change command
166 |Grp.change On Group setting change command
167

168

169

170

171

172

173

174

175

176

177

178

179

180

181
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Relay Model BO No. Terminal No. Signal Name Contents Setting
Signal No. Logic
(OR:0, AND:1)
TB3:
GRD110-500 |BO1 A5-B4, Ad GENERAL TRIP Relay trip (General) 141 0
BO2 A6-A7, B7 GENERAL TRIP Relay trip (General) 141 0
BO3 A9-B8, A8 GENERAL TRIP Relay trip (General) 141 0 1
BO4 A11-A10, B10 ARC SHOT Autoreclose shot 223 0 1
BO5 A12-A13,B13 OC1TRIP OC1 element trip 101 0 Y 1
BO6 A15-A14, B14 OC1TRIP OC1 element trip 101 1
BO7 B16-A16 EF1 TRIP EF1 element trip 117 1
TB3:
GRD110-520  |BO1 A5-B4, Ad GENERAL TRIP Relay trip (General) 141 1
BO2 AB-A7, B7 GENERAL TRIP Relay trip (General) 141 1
BO3 A9-B8, A8 GENERAL TRIP Relay trip (General) 141 1
BO4 A11-A10, B10 ARC SHOT Autoreclose shot 223 0 1
BO5 A12-A13,B13 OC1TRIP OC1 element trip 101 0 1
BO6 A15-A14, B14 EF1TRIP EF1 element trip 117 0 1
BO7 B16-A16 SEF1-S1 TRIP SEF1 stagef trip 121 0 1
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MENU v
‘Record
‘Status
‘Set. (view)
‘Set. (change)
‘Test

| |/1 Record v
‘F'. record

‘E. record
‘D. record
‘Counter

/2 F.record v /3 F.record v /4 F.record #1 V¥
[ |'Display NL6/Jul/2002

‘Clear #1 16/Jul/2002
18:13:57.031

Refer to Section
4.2.3.1.

| |[Clear rel@rdsg
END=Y CANCES=N

/2 E.record v /3 E.fecord v
‘Display

‘Clear 26 /Jul/2002
Ex®s, trip A On

Refer to Section
4.2.3.2.

Clear records?
JEND=Y CANCEL=N

/2 D.record v /3 D.record v
| |'Display
‘Clear #1 16/Jul/2002
Refdiy toy8ection 18:13:57.401
4. £2.3.3%
Clear records?

END=Y CANCEL=N

a-1 b-1
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a-1 b-1

a-1

L/2 Counter v /3 Counter v
‘Display Trips ***x*
‘Clear Trips TripsA ****x*
‘Clear Trips A TripsB **x**
‘Clear Trips B TripsC *****
‘Clear Trips C ZIAyA  *FxFxx xR
‘Clear X'ya SINYB xR xxk*EG
‘Clear XIyB INYC FRxrx*EG
‘Clear XI'yC ARCs  wwwxsw
‘Clear ARCs

Refer to Section
4.2.3.4.

L 4

L 4

Clear Trips?

| |END=Y CANCEL=N
Clear Trips A
" |END=Y CANCEL

" |[END=Y

Clear

E CANCEL=N

~ |END=Y

Q
ol
&

T Ayaz
Y CANCEL=N

Clear
END=Y

YIhyB?
CANCEL=N

X Iyc?
CANCEL=N

Clear
END=Y

Clear ARCs?
CANCEL=N

O

O

‘CE:> 4
o
Q
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a-1

*BI: Act.

/1 Status v /2 Metering v
| |'Metering la **_ ** kA
‘Binary I/0 7 B o v
inary

‘Rel 1 -

elay element IP [0000 0000]
*‘Time sync.
‘Clock adjust. /2 Ry element V¥
‘LCD contrast '_A 061_4[0000 ]
Refer to Section 4.2.4.

/2 Time sync. V¥

| |/2 12/Nov/2002 W

22:56:19 [L]

| |/2 LCD contrast

/1 Set. (view) V¥
| |*Version

‘Description

*Comms

‘Record

‘Status

‘Protection

‘Binary I/P

‘Binary O/P

‘LED

Refer to/Section 4.2.5

/2 Version
‘Relay type

v GRD110-500A-11

-11

‘Serial No.
‘Software

sk skockokock

sk sk sk sk skeosk sk sk sk skosk

‘Pla@nt name

/2 Déscription V¥

‘Description

GS1DM1-08-%*

/2 Comms
NeAddr. /Param.

v /3 Addr./Param. ¥

‘Switch

a-1, b-2

/3 Switch
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a-l1 b-2

/2 Record v /3 E.record v

‘E.record

‘D.record ‘BI1 comm. 3

‘Counter N/O/R/B
/3 D.record v /4 Time/starter
‘Time/starter Time 240s
'S?heme SV,V /4 SchemeWsw v
‘Binary sig. .

/4NBindry sig. V¥

/3 Counter VI JW4 Scheme sw v
—|*Scheme sw :

‘Alarm set

/4 Alarm set v

/2 Status v /3 Metering v TCALM 10000
‘Metering

‘Time sync.

/3 ime s¥nc. V¥

/2 Act. gp. = V¥
*Common

‘Groupl

‘Group4

/3 Common v

/2 Geoupl v
‘Paraméter

‘Trip
*ARC

/4 Parameter v s s s s s s s ok sk sk st ok sk ok
‘Line name ook e skosk ok

‘CT ratio

/5 CT ratio v
el b2 ol d OCCT 400
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c-1 d-1

/4 Trip /5 Scheme sw v /6 RApplication W
[ |'Scheme sw ‘Application
‘Prot.element ‘PF prot.
‘EF prot. _/6 PF prot. v
‘SEF prot.
‘Misc. prot.
/6 EF'prot. v
_ |/@ SEF prot. v
V|/6 Misc. prot. V¥

| |/5 Prot,elemcht ¥ /6 PF prot. v
‘PF proth OC1 1.00A
‘EF prot-.
‘Mis¢g. |prot. EF1 0.30A
/6 SEF prot. v
[ |SE1 0.100A
| |/5 ARC \ | |/6 Misc. prot. V¥
‘Scheme sw THM 1.00A
‘Timers
| |/6 SghemesSw VW /7 General v
‘General
& /7 0C v
‘B BN
‘SEF
FXT /7 EF v
| |/6 Timers v
TRDY 60.0s | ||/7 SEF v
| |/7 EXT v
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a-1 b2 c-1

/3 Group2 v
‘Parameter
/3 Group4 v
‘Parameter
/2 Binary I/Pp V¥ /3 BI1 v /4 Timerg v
‘BI1 ‘Timers BI1PUDNO0.00s
‘BI2 ‘Functions
BI3 /4 Eurictzions v
‘BT4
‘BI5
‘BI6 /3 BIS8 v
BI7 [ |*Timers
‘BI8 ‘Functions
‘Alarml Text
‘Alarm? Text sk ok 3 ok ok sk ok ok ok ok ook KBk k
‘Alarm3 Text N
‘Alarm4 Text Alarm¥ Tosh
/2 Binary O/Pp V¥
BOl AND, D
1, 10,: 29, 0
BO7 OR , L
1, 2, 3, 4
/2 LED v /3 LED \ 4
~ |'LED
‘Virg£ualSLED
/3 Virtual LED V¥ /4 LED1 v
*IND1 BIT1 I,0
*IND2
/4 LED2 v
BIT1 I,0

a-1
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a—

1

{>

/1 Set. (change) V¥
‘Password
'Description D:%mmmnw
-Comms Password [ ]
"Record 1234567890«
‘Status
. /\ : Confirmation trap
‘Protection ch Tt S
iy ange settingsrt
Binary I/P ENTER=Y CANCEL=N
‘Binary O/P
‘LED
Input [ ] Retype (]
1234567890« 1234567890«
Refer to Section 4.2.6.2.
/2 Description V| | v
‘Plant name ABCDEFG
‘Description v
e e
/2 Comms v /3 Addr {/Paxam. V¥
—|*Addr./Param.
‘Switch
: /3%witch v
Refer to Section
4.2.6.4.
/2 Record v /3 E.record v
‘E.record
‘D.record ‘BI1 comm. 3
‘Counter N/O/R/B

Refer to Sectiom
4.2.6.5.

a-1 Db-3

/4 Time/starterV¥

/3 D.record v /4 Scheme sw v

‘Time/starter

'Scl:heme = /4 Binary sig. ¥

‘Binary sig.

/3 Counter v /4 Scheme sw v
—|*'Scheme sw

‘Alarm set

/4 Alarm set v
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a-1 b-3

/2 Status V| |/3 Metering v
‘Metering

‘Time sync.

/3 Time sync. V¥

Refer to Section
4.2.6.6.

/2 Protection V¥
‘Change act. gp.

.Change set. Refer to Section
‘Copy gp. 4.2.6.7.

/3 Change act. V¥
gp.

/3 Act gp.=1 v
‘Common

‘Groupl
‘Group?2
‘Group3
‘Group4

/4 Common v

/4 Groupl v
‘Parameter

‘Trip
*ARC

/5 Parameter v v
‘Liné mhame ABCDEFG

‘C%,. ratio

/6 CT ratio v

a-1 b-3 c-2 d-2 e-1
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a-1 b-3 c-2 d-2 e-1

| |/5 Trip V| |/6 Scheme sw V| |/7 Bpplicatiof\ ¥
*Scheme sw ‘Application
‘Prot.element ‘PF prot.
EF prot. | |/7 PF prot. v
‘SEF prot.
‘Misc. prot.
/7 JF prot. v
/TSEF prot. v

/7 Misc. prot. V¥

| |/6 Prot.slément V¥ /7 PF prot. v
‘PF preot:
‘EF grot.
‘SEF%prot. _/7 EF prot. v
Misse, prot.

/7 SEF prot. v

/7 Misc. prot. V¥

| |/5 ARC v ]

‘Scheme sw

‘Timers

| |/6, Scheme SW V¥ /7 General v
*General
"oC /7 OC v
‘EF W
‘SEF
‘EXT /7 EF v
/6 Timers v

] | |/7 SEF v

| |/7 EXT v
a-1, b-3 c-2 d-2
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a-l1 b-3 c-2 d-2

/4 Group2 v
‘Parameter
/4 Group4 v
‘Parameter

/3 Copy A toB V¥
—x i
B R—

/2 Binary I/Pp V¥ /3 BI1l v /4 Timers v
‘BI1 ‘Timers
‘BIZ2 ‘Functions
BI3 /4 Functions v
‘BI4
‘BI5
‘BT6 /3BI8 v
‘BI7 —'Timers
‘BI8 *Functions
‘Alarml Text
‘Alarm? Text skt skt skt skt sk g skoke sk
‘Alarm3 Text N ABCDEFG
‘Alarmé4 Text Alarm¥ Text
Refer to Section

4.2.6.8.
/2 Bihary, O7p V¥ /3 BO1 v /4 Logic/Reset V¥
‘BOL r ‘Logic/Reset

- 'Functi

unctions /4 Functions v
‘BO7 Z

Refe¥ to Section _/3 BO7 v

4.2.6.9. ‘Logic/Reset

‘Functions

a-1 b-3
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a-1 b-3

L/Z LED v
‘LED
T Refer to Section
Virtual LED 4.2 6.10.
/3 LED V| |/4 LEDI V¥| |/5 Logic/Reset V¥
‘LED1 | 'Logic/Reset
5 ‘Functions
: j v
LED3 | /5 Runctions
. |/4 LED3 v
‘Logic/Reset
‘Functions
/3 Virtual LED V¥ /4 IND1 \ 4 /5 Reset v
~ |'IND1 ‘Reset
*IND2 ‘Functi :
URCT1OBS /5 Functions v
/4 IND2 v
‘Reset
‘Functiens
/1 Test v /2 Swiech v
~|Switch
‘Binary O/P A.M.FY 1
Refer to Section 4.2.7. Off/Ol’l
CLPIST 0
@ff/S0/S3
THMRST 0
Off/On
SHOTNUM 0
Off/S1-S6
IECTST 0
Off/On
/2 Binary O/P  V¥| |Operate?

ENTER=Y CANCEL=N

BO1 0
Disable/Enable

BO7 0
Disable/Enable
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LCD AND BUTTON OPERATION INSTRUCTION

MANUAL
MODE

NORMAL
(DISPLAY OFF)

PRESS ANY
BUTTON
EXCEPT FOR
"VIEW" AND
"RESET"

METERING 1
(DISPLAY ON)

= éL

_v_ —

METERING 5
(DISPLAY ON)

MENU
(DISPLAY ON )

o

=

AUTO-

TRIP OUTPUT
ISSUED !

TRIP
(LED ON)

LATEST FAULT -
( DISPLAY ON)

il

REEAY

ALARM
(LEDON)

AUTO SUPERVISON * _"
(DISPLAY ON )

o

*UBATEST FAULT" AND "AUTO
SUPERVISION" SCREEN IS
DISPLAYED ONLY IF DATA

IS STORED

I

1. PRESS ARROW KEY TO MOVE TO EACH DISPLAYED
ITEMS

2. PRESS "END" KEY TO BACK TO PREVIOUS SCREEN

== » 1=RECORD

i= = > 1=FAULT RECORD
- $2=EVENT RECQRD

- $3=DISTURBANCE RECGORD

—eq--q--

= = $4=COUNTER,

-~ P 2=STATUS

L _ p 1-METERING

- $H=BINARYINPUT&OUPUT
SPB=REIAY ELELMENT

= $»4=TIME SYNC SOURCE
8- $5-CLOCK ADJUSTMENT

TrToTrTTrTTr

- 3=SETTING
(VIEW)
1

- »1=RELAY VERSION
$ 2=DESCRIPTION

- $3=COMMUNICATION

- $4=RECORD
$5=STATUS
$6=PROTECTION
$7=BINARY INPUT

- $8=BINARY OUTPUT

- $9=LED

1
|

-
|
1
1
|
1
|
|
|
|
|
1
1
1
[
|
|
|
|
|
1
1
1
|
1
|
1
|
|
|
|
I
'
|
-
1
1
|
| -
\ |
. |
! [
| 1
" 1
! -
| |
' 1
\ -
\ |
1 [
\ T
| |
| 1
' -
| 1
' |
| r-
\ |
| L
\ i
' |
' -
|
|
|

- =P 4=SETTING
(CHANGE) Same as SETTING (VIEW) menu

1
1
1
1
[
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Appendix F .
ase Outline %
Case Outl 0&
o
o
N
>
N
: (,(b
N
Q)O
N
&
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U o U

TOSHIBA

L]

O IN SERVICE @
O TRIP =
O] ALARM

o

o

:

D

N

e
=
A @

258

1

Y 15.6 185.2

‘ 104

Front view

4 holes-¢4.5

E
©
©

TB1,TB2,TB3: Screw terminal
(M3.5 Ring)
TB4: Screw terminal

TB4 is provided only for RS485
two ports model.

Terminal block

L 4

o]
Rear view

Side vie

O
56

102

Panel cut-out

Case Outline
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Typical External Connecg(‘rb\g
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GRD110 - 500, “3P” setting

BUSBAR
T81. OUTPUT CONTACTS
1 SIGNAL LIST (D
g‘ | 2318, BO1 | GENERAL
é 3
cT L : BOT
) BO2 | GENERALTRIP
5 BO3 | GENERALTRIP
c 63 £ I ARC SHoOT
7. oc1TRIP
B\ 83 £ BO2
7777
FRAME EARTH
® BO3
TB2-
Al —
Bt COMMAND {— = B
BI2 COMMAND t— A2 12 BO4
B2 ‘
A3 —
BI3 COMMAND  {—
B3 BI3
A4 —
B4 COMMAND  {— B4 805 |
B4
A5 —
BI5 COMMAND t—
Bs BI5
A6 —
BI6 COMMAND  t— BI6
B6
A7 —
BI7 COMMAND {—
a7 BI7
A8 —
BIS COMMAND {—
28 BI8

(N)

TB3-A2
. = +5vdc COM1-A B2
SUPPLY DC'DC Al
= o COM1-B ——
RS485 I/F for RSM, IEC60870-5-103

; Bl
: coM1-ov——A3: -
810] B3} ()
I 7777 FRAME EARTH
_|:E.— CASE EARTH COM2-A —1B4-A2
= [e2
B Al

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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GRD110 - 500, “2P” setting

BUSBAR
TB1- TB3-
. B4
2318 1, —
cT - 3 i BOT SN A4
I 43§ I A5
5 B5
o L — e Les
83 £ 802 H B7
7777 A6
FRAME EARTH L s

(P)

BI1  COMMAND .

Bl2 COMMAND —

BI3 COMMAND —

Bl4 COMMAND —

BI5 COMMAND .

Bl6 COMMAND ¢t—

BI7 COMMAND —

BI8 COMMAND —.

B
\_I:E'_ CASE EARTH
COM2-A
— [B2.

COM1-A —1B3A2

OUTPUT CONTAC

GENERAL TRIP
ARC SHOT
OocC1 'I‘F‘
OC1TRIP
EF1TRIP

COoM1-B

COM1-0V-

/7 FRAME EARTH

A1l

COM2-B _E

A3

COMZ-OVE

RS485 I/F for IEC60870-5-103
(Two ports model only)

(*)This connection is connected by short bar before shipment.

Typical External Connection

— 195 —



TOSHIBA 6F2S0858

GRD110 - 500, “1P” setting

BUSBAR
131- TB3-
: B4
f e - —
cT L g 33 — BOI SN GENERAL TRIP
y BO3 | GENERALTRIP

c 3 e

77
FRAME EARTH

ARC T
OC1TRIP

P)

TB2-

BI1 COMMAND t— 21 811 |
B2 COMMAND  ¢— A2 812 |
BI3 COMMAND  {— gg 813 |
Bl4 COMMAND  $— g: ™
BI5 COMMAND {— g‘: o5 |
BI6 COMMAND t— ’;2 86 |
BI7 COMMAND t— ’;; BI7
BI8 COMMAND  t— gg ors |

(N)

= +5vdc COM1-A

DC +) B2
SUPPLY
= ov comt.s —— A1
B1 RS485 I/F for RSM, IEC60870-5-103

COM1-0V-

*) L B3 (%)
7777 FRAME EARTH
E 4 CASE EARTH COM2-A —1B4-A2
= [e2
- Al

com2-8 B1 RS485 I/F for IEC60870-5-103
A3 ¢ (Two ports model only)
COM2-OV—E———---'“
® BS
(*)This connection is connected by short bar before shipment.

Typical External Connection
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BUSBAR

.

CT

BI1

BI2

BI3

Bl4

BI5

Bl6

BI7

BI8

GRD110 - 520, “3P” setting

—

CB

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

COMMAND

()

5 ¢
63 € Ic

N|

7
8§§§ Ise

7777

FRAME EARTH

7777 FRAME EARTH

_J:_ CASE EARTH

BO1 S Ad

BO2 BN B7

[ss!

COM1-A

OUTPUT CONTACTS
SIGNAL LIST (DE
GENERAL TRIP
GENERAL TRIP
GENE‘L TRIP
ARC SHOT

EF1-S1 TRIP

TB3-A2
B

COM1-B

COM1-0V-

COM2-A

A1

COM2-B _E

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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GRD110 - 520, “2P” setting

BUSBAR

I
cT é . g — OUTPUT CONTAGTS
1 TB3- SIGNAL LIST (DE

: B4
Core balance 23 & BTGV BO1 | GENERALTRIP
& 3 e BO1 N BO2 | GENERALTRIP
2 ° A GENERAL TRIP
5. B5
63:f Iy A7 ARC SHOT
7 _
= C1 TRIP
8 I} | S BO2 = B! F1TRIP

SEF1-S1 TRIP

TB2-
Al —
BI1 COMMAND t— o BI1
BI2 COMMAND  $— A2 B2
B2
BI3 COMMAND +— Ad BI3
B3
A
BI4 COMMAND {—
” Bl4
A5 [
BI5 COMMAND t—
os BI5
A6 [
BIE COMMAND t—
86 BI6
BI7 COMMAND t— AL BI7
BY
BIS8 COMMAND +— gg B8

(N)

TB3-A2

B2-4A9 = +5vdc COM1-A
DC B2
SUPPLY | pC-DC A
= o COM1-B ————
B
A10
com1-oy—— A3
NS B10
7777 FRAME EARTH
_I—_E—— CASE EARTH COM2-A
- A1

com2B B1 RS485 I/F for IEC60870-5-103

\@ A3 / (Two ports model only)
COM2-0V- —
B3

RS485 I/F for RSM, IEC60870-5-103

4
los)
®

os)

2 BlEzE

(*)This connection is connected by short bar before shipment.

Typical External Connection
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GRD110 - 520, “1P” setting

BUSBAR
or é J { OUTPUT CONTACTS
g SIGNAL LIST )
BO1 | GENERALTRIP
COregilance CE: BO1 BO2 | GENERALTRIP
BO3 | GENERALTRIP
04 | ARC SHOT
oc1 TRIP
cB BO2 o EF1 TRIP
77 T SEF1-S1 TRIP
FRAME EARTH
(P)
TB2-
A1 BO3
B COMMAND  t— o1 BI1
A2
BI2 COMMAND  §—
B2 BI2
BI3 COMMAND  $— A3 BI3 BO4 1
B3
A4
Bl4 COMMAND  $—
” Bl4
A5
BI5 COMMAND  t— a5 BIS
A6
BI6 COMMAND  t— a6 BI6
A7
BI7 COMMAND  {—
e BI7
A8
BIS COMMAND  $—
28 BI8
comia —TBA2
DC B2
SUPPLY A
com1-B 1 RS485 IIF for RSM, [EC60870-5-103
S ! COM1-0V- A3 :
( | B3 ()
7777 FRAME EARTH
+— CASE EARTH COM2-A —1B4-A2
B2
- COM2-B Al i
3 B1 RS485 I/F for IEC60870-5-103
A3 (Two ports model only)
COM2-0V-
B3

% (*)This connection is connected by short bar before shipment.

Typical External Connection
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Q

OO

Appendix H .
Relay Setting Sheet \@
1. Relay Identification $b
2. Line parameter
3. Contacts setting @Q

4. Relay setting sheet
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1. Relay Identification Date:
Relay type Serial Number O
Frequency AC current
DC supply voltage 0

Password

Active setting group

*
2. Line parameter %
CT ratio OC: EF: SEF: %

3. Contacts setting

TB3  Terminal A5(B5)-B4, A4
Terminal A6(B6)-A7, B7
(BY)-

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 Series User
(5Arating / 1A rating) Setting
5Arating |  1Arating 500 | 520
1 Active gp. 1-4 . [ACIVe Seting group T
v Line name Specified by user — JLine name Specified by user
3 OCCT 1~ 20000 —[C! ratio ol OC —
4 EFCT 1- 20000 — |CT ratio of EF —
E OCEFCT 1o 20000 — IC! rato of OCEF -
d SEFCT 1-_20000 —|CTratoorSer — 1 0
1 APPL 3PI2PI1P — JAppiication seling (400 & 420) —
g Optime Normal/Fast — JOC & EF element operating time Normal
| AOLED Off/On — JALARMLED lighting control at alarm output On
1 SVCNT ALMEBLK/ALM — JACinputimbalance ALNIEBLK
14 OC OC1EN Off/On — JOC1 Enable On
E MOC1 DT/IEC/IEEE/US/C — JOC1 Delay Type (if OC1EN=On) D
13 MOC1C-IEC NIVIEILTI — JOC1 IEC Inverse Curve Type (if MOC1=IEC) NI
14 MOC1C-IEEE MINIE — JOC1 IEEE Inverse Curve Type (if MOC1=IEEE) M
E MOC1C-US C0O2/CO8 — JOC1 US Inverse Curve Type (if MOC1=US) CO2
1 OC1R DEF/DEP — JOC1 Reset Characteristic. (if MOCI=IEEE, US or C) DEF
17 OCi-2F NA/ Block — |2 Block for OC1 A
|19 OC2EN Off/On — JOC2 Enable Off
19 MOC2 D/IEC/IEEE/US/C — JOC2 Delay Type (if OC2EN=On) D
E MOC2C-IEC NIMVIEILTI — JOCTIEC Inverse Curve Type (if MOCT=IEC) NI
21 MOC2C-IEEE MINVIEI — JOCT IEEE Inverse Curve Type (if MOC1=IEEE) M
z MOC2C-US CO2/CO8 — JOC1 US Inverse Curve Type (if MOC1=US) CO2
23 OC2R DEF/DEP — ]OC1 Reset Characteristic. (if MOC1=IEEE, US'or C) DEF
B OC2-2F NA/ Blodk — | Block for OC2 A
24 OC3EN Off/On — |OC3 Enable Off
| 2 OC3-2F NA/ Block — J2f Block for OC3 NA
|21 OC4EN Off/On — |OC4 Enable Off
29 OC4-2F NA / Block —  J2f Block for OC4 NA
| 29 W UC1EN Off/On — JUC1 Enable Off
3 UC2EN Off/On — JuC2 Enable Off
|31 EF EF1EN Off/On — |JEF1Enable
| 33 MEF1 DT/IEC/IEEE/US/C — JEF1 Delay Type(ifiEF1EN=ON) D
3 MEF1C-IEC NINMI/EI/LTI — JEF1IEC Inverse CurveTiype (if MEF1=IEC) NI
34 MEF1C-EEE MINVIEI — JEFAIEEE Inverse Curye Type (if MEF1=IEEE) M
9 MEF1C-US CO2/CO8 — JEF1 US Inverse Gumve Type (if MEF1=US) CO2
39 EF1R DEF/DEP — £ JEF1 Reset Characteristic. (if MEFI=IEEE, US or C) DEF
E EF1-2F NA/ Block — [ 2FBiook for EF1 Iy
34 EF2EN Off/On —JEF2 Enable Off
E MEF2 D/IEC/IEEE/US/C —JER2Delay Type (if EF2EN=On) D
44 MEF2C-IEC NIMVIEILTI — 1 |EF2 |EC Inverse Curve Type (if MEF2=IEC) NI
E MEF2C-IEEE MINIEI —4 |EF2IEEE Inverse Curve Type (if MEF2=|EEE) Ml
|47 MEF2C-US C0O2/CO8 . JEF2 US Inverse Curve Type (if MEF2=US) CO2
43 EF2R DEF/DEP &~ |EF2 Reset Characteristic. (if MEF2=|EEE, US or C) DEF
4 EF2.2F NA/ Blogk T |2 Blockfor EF2 Ty
[ EF3EN Offon ~—[EFs Enable -
E EF3-2F NA / Block —  |2f Block for EF3 NA
| 41 EF4EN OfffOn — JEF4 Enable —
44 EF4-2F NA/Block — J2f Block for EF4 NA
| 49 SEF SE1EN Off/On — |SEF1 Enable — On
5 MSE1 DIT/IEC/IEEE/US/C — |SEF1 Delay Type (if SEIEN=On) — D
? MSE1C-IEC NIVI/EILTI — |SEF1 IEC Inverse Curve Type (if MSE1=IEC) — NI
B MSE1C-IEEE MINVIE| — |SEF1 IEEE Inverse Curve Type (if MSE1=IEEE) — Ml
? MSE1C-US €02/CO8 — |SEF1 US Inverse Curve Type (if MSE1=US) — co2
_54 SE1R DEF/DEP — |SEF1 Reset Characteristic. (if MSE1=IEEE, US or C) — DEF
5 SE1S2 Off/On — |SEF1 Stage 2 Timer Enable (if SETEN=0n) — Off
5 SE12F NA/ Block — |27 Biock for SE1 - 7y
|51 SE2EN Off/On — |SEF2 Enable — Off
59 MSE2 DT/IEC/IEEE/US/C — |SEF2 Delay Type (if SE2EN=On) — D
E MSE2C-IEC. NIMVI/EV/LTI — |SEF2IEC Inverse Curve Type (if MSE2=IEC) — NI
? MSE2C-IEEE MINVIEI — [SEF2 IEEE Inverse Curve Type (if MSE2=IEEE) — M
? MSE2C-US C0O2/CO8 — JSEF2 US Inverse Curve Type (if MSE2=US) — cO2
E SE2R DEF/DEP — |SEF2 Reset Characteristic. (if MSE2=IEEE, US or C) — DEF
|63 SE2-2F NA/ Block —  |2f Block for SE2 — NA
| 64 SE3EN Off/On — |SEF3 Enable — Off
;65 SE3-2F NA / Block — J2f Block for SE3 — NA
|69 SE4EN Off/On — |SEF4 Enable — Off
67 SE4-2F NA/ Block —  |2f Block for SE4 — NA
69 Thermal THMEN Off/On — JThermal OL Enable Off
6 THVAEN Offfon — [ Thermal Aarm Enable of
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Ne Name Range Units Contents Default Setting of Relay Series User
(5Arating / 1A rating) Setting
5Arating | 1A rating 500 520
| 74 NPs NPS1EN Off / On — [NPS1 Enable Off
| 7 NPS1-2F NA/ Block — |2 Block for NPS1 NA
73 NPS2EN Off / On — NPS2 Enable Off
73 NPS2-2F NA/ Block — | 2f Block for NPS2 A
74 BCD BCDEN Off / On —  |Broken Conducter Enable Off
BEE BOD-2F NA/ Block — |2 Block for BCD Iy
7q CBF BTC Off/On — | Back-trip control Off
|77 RTC Off/DIR/OC — |Re-trip control Off/Direct/OC controlled Off
| 74 Cod CLSG Off/1/2/3/4 — | Cold Load settings group Off
74 Load CLDOEN Off/ On — |Cold Load drop-oit enable Off
8J ARC ARCEN Off / On — JAutoreclose Enable on
e ARCNUM S1/52/S3/ 54755 — |Reciosing shot max. number S1
e ARCREQ Off / On — JAutoreclose requirement Off
&3 ARCFAIL Off/ On —|Autoredose confirmation o
_84 COOD-0OC Off / On — |OC relay for Co-ordination enable Off
E COOD-EF Off / On —  |EF relay for Co-ordination enable Off
e COOD-SE Off / On — |SEF relay for Co-ordination enable — | Off
? OC1-INIT NA/On/ Block —  JAutoreclosing initiation by OC1 enable NA
E OC1-TP1 Off / Inst / Set — |OC1 trip mode of 1st trip (if OC1EN=On) set
E OC1-TP2 Off / Inst / Set — |OC1 trip mode of 2nd trip (if OC1EN=On) set
E OC1-TP3 Off / Inst / Set — |OC1 trip mode of 3rd trip (if OC1EN=On) set
E OC1-TP4 Off / Inst / Set — |OC1 trip mode of 4th trip (if OC1EN=On) set
E OC1-TP5 Off / Inst / Set —  |OC1 trip mode of 5th trip (if OC1EN=On) set
? OC1-TP6 Off / Inst / Set — | OC1 trip mode of 6th trip (if OC1EN=On) set
_94 OC2-INIT NA/On/ Block —  JAutoreclosing initiation by OC2 enable: NA
| 9] OC2-TP1 Off / Inst / Set —  JOC2 trip mode of 1st trip (if OC2EN=On) set
ﬁ OC2-TP2 Off / Inst / Set —  |OC2 trip mode of 2nd trip (if OC2EN=On) set
ﬁ OC2-TP3 Off / Inst / Set —  |OC2 trip mode of 3rd trip (if OC2EN=On) set
9 OC2-TP4 Off / Inst / Set —  |OC2 trip mode of 4th trip (if OC2EN=On) set
E OC2-TP5 Off / Inst / Set —  |OC2 trip mode of 5th trip(iHAC2EN=On); set
W OC2-TP6 Off / Inst / Set — | OC2 trip mode of 6th tripif OC2EN=On) set
1_01 OC3-INIT NA/On/ Block —  JAutoreclosing initiatiop)py OC3 enable: NA
10 OC3-TP1 OFf / Inst/ Set — | OC3 trip mode of 15t ip (REC3EN=On) o
| 103 OC3-TP2 Off / Inst / Set —  |ocs trip mode 8 2ndtip (it OG3EN=On) set
| 104 OC3-TP3 Off / Inst / Set — Jocs trip modelof 3dtrip (if@E3EN=0n) set
109 OC3-TP4 Off / Inst / Set —  |OE3tripimode of 4th trip (if OC3EN=On) set
ﬁ OC3-TP5 Off / Inst / Set — AOC3 trip mode of 5thirip (if OC3EN=On) set
107 OC3-TP6 Off / Inst / Set —4_JOC3 trig mode of 6th trip (if OC3EN=On) set
W OC4-INIT NA/On/ Block - JAutoreciosing initiation by OC4 enable NA
1_O€ OC4-TP1 Off / Inst / Set —JJOC4 tripimiede of 1st trip (if OC4EN=On) set
E OC4-TP2 Off / Inst / Set a.. |OCAtiip mode of 2nd trip (if OCAEN=On) set
| 111 OC4-TP3 Off / Inst / Set — “Jec4 trip mode of 3rd trip (if OC4EN=On) set
| 113 OCA-TP4 Off / Inst / Set £ JOCA trip mode of 4th trip (if OC4EN=On) set
ﬁ OC4-TP5 Off / Inst / Set 2 OC4 trip mode of 5th trip (if OC4EN=On) set
114 OC4-TP6 Off / Inst / Set .—  JOC4 trip mode of 6th trip (if OC4EN=On) set
119 EF1-INIT NA/ On /"Block —  JAutoreclosing initiation by EF1 enable NA
119 EF1-TP1 Off / Inst /Set —  |EF1 trip mode of 1st trip (if EF1EN=On) set
W EF1-TP2 Off / Ingt/ Set —  |EF1 trip mode of 2nd trip (if EF1EN=On) set
1_18 EF1-TP3 Off./ dnst /'Set —  |EF1 trip mode of 3rd trip (if EF1EN=On) set
1_1€ EF1-TP4 Off /st / Set —  |EF1 trip mode of 4th trip (if EF1EN=On) set
12 EF1-TP5 Offi/ Inst /- Set —  |EF1 trip mode of 5th trip (if EF1EN=On) set
121 EF1-TP6 Off / Inst/ Set —  |EF1 trip mode of 6th trip (if EF1EN=On) set
E EF2-INIT NA / OnJ Block —  JAutoreclosing initiation by EF2 enable NA
123 EF2-TP1 OffFinst / Set —  JEF2 trip mode of 1st trip (if EF2EN=On) set
124 EF2-TP2 Off / Inst / Set —  JEF2 trip mode of 2nd trip (if EF2EN=On) set
129 EF2-TP3, Off / Inst / Set —  |EF2 trip mode of 3rd trip (if EF2EN=On) set
124 EF2-TP4 Off / Inst / Set —  JEF2 trip mode of 4th trip (if EF2EN=On) set
127 EF2-TP5, Off / Inst / Set —  |EF2 trip mode of 5th trip (if EF2EN=On) set
1_28 EF2-1P6 Off / Inst / Set —  |EF2 trip mode of 6th trip (if EF2EN=On) set
E EES-INIT NA/On/ Block —  JAutoreclosing initiation by EF3 enable NA
3 EF3-TR1 Off / Inst / Set —  |EF3 trip mode of 1st trip (if EF3EN=On) set
E EF3-TP2 Off / Inst / Set —  |EF3 trip mode of 2nd trip (if EF3EN=On) set
E EF3-TP3 Off / Inst / Set —  |EF3 trip mode of 3rd trip (if EF3EN=On) set
133 EF3-TP4 Off / Inst / Set —  |EF3 trip mode of 4th trip (if EF3EN=On) set
E EF3-TP5 Off / Inst / Set —  |EF3 trip mode of 5th trip (if EF3EN=On) set
E EF3-TP6 Off / Inst / Set —  |EF3trip mode of 6th trip (if EF1EN=On) set
1_36 EF4-INIT NA/On/ Block —  JAutoreclosing initiation by EF4 enable NA
737 EF4-TP1 Off / Inst / Set —  |EF4 trip mode of 1st trip (if EFAEN=On) set
3 EF4-TP2 Off / Inst / Set —  |EF4 trip mode of 2nd trip (if EFAEN=On) set
73 EF4-TP3 Off / Inst / Set —  |EF4 trip mode of 3rd trip (if EFAEN=On) set
W EF4-TP4 Off / Inst / Set —  |EF4 trip mode of 4th trip (if EF4EN=On) set
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141 EF4-TP5 Off / Inst / Set — JEF4 trip mode of 5th trip (if EFAEN=On) set
E EF4-TP6 Off / Inst / Set — JEF4 trip mode of 6th trip (if EFAEN=On) set
| 143 SE1-INIT NA/On/ Block — JAutoreclosing initiation by SEF1 enable — NA
144 SE1-TP1 Off / Inst / Set — JSEF1 trip mode of 1st trip (if SE1EN=0On) — set
149 SE1-TP2 Off / Inst / Set — JSEF1 trip mode of 2nd trip (if SE1EN=On) — set
| 149 SE1-TP3 Off / Inst / Set — JSEF1 trip mode of 3rd trip (if SE1EN=On) — set
147) SE1-TP4 Off / Inst / Set — |SEF1 trip mode of 4th trip (if SE1IEN=0n) — set
144 SE1-TP5 Off / Inst / Set — | SEF1 trip mode of 5th trip (if SEIEN=On) — set
E SE1-TP6 Off / Inst / Set — [SEF1 trip mode of 6th trip (if SE1EN=On) — set
150 SE2-INIT NA / On / Block — JAutoreclosing initiation by SEF2 enable — NA
E SE2-TP1 Off / Inst / Set — JSEF2 trip mode of 1st trip (if SE2EN=0n) — set
E SE2-TP2 Off / Inst / Set —  [ISEF2 trip mode of 2nd trip (if SE2EN=On) — set
| 153 SE2-TP3 Off / Inst / Set — [SEF2 trip mode of 3rd trip (if SE2EN=On) — set
154 SE2-TP4 Off / Inst / Set — JSEF2 trip mode of 4th trip (if SE2EN=On) — set
159 SE2-TP5 Off / Inst / Set — JSEF2 trip mode of 5th trip (if SE2EN=On) - set
15 SE2-TP6 Off / Inst / Set — | SEF2 trip mode of 6th trip (if SE2EN=On) — set
157 SE3-INIT NA/On/ Block — JAutoreclosing initiation by SEF3 enable — NA
ﬁ SE3-TP1 Off / Inst / Set — JSEF3 trip mode of 1st trip (if SE3EN=0n) — set
1_59 SE3-TP2 Off / Inst / Set — JSEF3 trip mode of 2nd trip (if SE3EN=On) = set
E SE3-TP3 Off / Inst / Set — JSEF3 trip mode of 3rd trip (if SE3EN=On) = set
| 161 SE3-TP4 Off / Inst / Set — JSEF3 trip mode of 4th trip (if SEBEN=On) — set
| 163 SE3-TP5 Off / Inst / Set — JSEF3 trip mode of 5th trip (if SEBEN=On) — set
| 163 SE3-TP6 Off / Inst / Set — JSEF3 trip mode of 6th trip (if SE3EN=On) — set
164 SE4-INIT NA/On/ Block — JAutoreclosing initiation by SEF4 enable — NA
169 SE4-TP1 Off / Inst / Set — |SEF4 trip mode of 1st trip (if SEAEN=On) — set
E SE4-TP2 Off / Inst / Set — |SEF4 trip mode of 2nd trip (if SE4EN=On) — set
167) SE4-TP3 Off / Inst / Set — |SEF4 trip mode of 3rd trip (if SEAEN=On) — set
E SE4-TP4 Off / Inst / Set — | SEF4 trip mode of 4th tripy(if. SEAEN=On) — set
| 169 SE4-TP5 Off / Inst / Set — | SEF4 trip mode of 5th trip(if, SEAEN=On), — set
170 SE4-TP6 Off / Inst / Set — JSEF4 trip mode of 6thutripy(if SEAEN=On) — set
Kz EXT-INIT NA/On / Block — JAutoreclosing initiation bylExternal Tfip Command enable NA
179 oc OC1 02-250 | 0.04-5.00 A JOC1 Threshold setting (if OCIENZON) 5.0/1.00
174 TOCH1 0.010 - 1.500 — JOC1 Time multipliersetting (if MOC1=IEC, IEEE, US or C) 1.000
174 TOC1 0.00 - 300.00 s JOC1 Definite tif@setting- (i MOC1=DT) 1.00
174 TOC1R 0.0 - 300.0 s JOC1 Definete time reset,delay!(if OC1R =DEF) 0.0
174 TOC1RM 0.010 - 1.500 — JOC#sBependenttime reset time multiplier(if OC1R=DEP) 1.000
177 0C2 02-2500 | 0.04-50.00 A JOC2 Threshold setting(if OC2EN=On) 25.0/5.00
174 TOC2 0.010 - 1.500 —£ |OC2 Time multiplier setting (if MOC2=IEC, IEEE, US or C) 1.000
E TOC2 0.00 - 300.00 s JOG2Definite time setting. (if OC2EN=0n) 0.00
| 180 TOC2R 0.0-300.0 S JOC2 Definete time reset delay (if OC2R =DEF) 0.0
| 181 TOC2RM 0.010 - 1.500 — J©@2 Dependent time reset time multiplier (if OC2R=DEP) 1.000
18 0OC3 0.5-250.0 | 0.10 - 50.00 A OC3 Threshold setting(if OC3EN=On) 50.0/10.00
153 TOC3 0.00 - 300.00 s JOCB Definite time setting.(if OC3EN=0On) 0.00
154 OC4 05-2500 | 0.10-50,00 A JOC4 Threshold setting(if OC4EN=0On) 100.0/20.00
189 TOC4 0.00 - 300.00 s]OC4 Definite time setting. (if OC4AEN=On) 0.00
154 OC1-k 0.00 - 300:00 = JConfigurable IDMT Curve settig of OC1.(if MOC1=C) 0.14
187 OCia 0.00-5.00 — [ditto 0.02
E OC1-C 0.000 - 5(000 - [ditto 0.000
| 189 OC1-kr 0.00 - 300.00 —  [ditto 2.00
| 194 OC1-B 0.00-- 5.00 — [ditto 2.00
191 0OC2-k 0.00 - 300:00 — JConfigurable IDMT Curve settig of OC2.(if MOC2=C) 0.14
19 OC2-a 0.00-5.00 —Jdito 0.02
ﬁ 0OC2-C 0.000 - 5.000 — [|ditto 0.000
154 OC2-kr 01002300.00 — Jdito 2.00
704 0C2-B 0.00 - 5.00 — |dto 2.00
199 uc UG1H 0.5-10.0 | 0.10-2.00 A JUC1 Threshold setting(if UC1EN=On) 2.0/0.40
E TUC1 0.00 - 300.00 s JuC1 Definite time setting.(if UC1EN=On) 0.00
| 199 uc2 0.5-10.0 | 0.10- 2.00 A JUC2 Threshold setting (if UC2EN=On) 1.0/0.20
199 TUC2 0.00 - 300.00 s JUC2 Definite time setting.(if UC2EN=On) 0.00
204 EF EF1 0.1-25.0 | 0.02 - 5.00 A JEF1 Threshold setting (if EF1EN=On) —
201 TEF1 0.010 - 1.500 — JEF1 Time multiplier setting(if MEF1=IEC, IEEE, US or C) —
207 TEF1 0.00 - 300.00 s JEF1 Definite time setting.(if MEF1=DT) —
203 TEF1R 0.0 - 300.0 s JEF1 Definite time reset delay(if EF1R =DEF) —
ﬁ TEF1RM 0.010 - 1.500 — |EF1 Dependent time reset time multiplier. (if EF1R=DEP) —
E: EF2 0.1-2500 | 0.02-50.00 A |EF2 Threshold setting (if EF2EN=On) —
[20d TEF2 0.010 - 1.500 — |EF2 Time multiplier setting (if MEF2=IEC, IEEE, US or C) —
[ 207 TEF2 0.00 - 300.00 s |EF2 Definite time setting.(if EF2EN=On) —
_2& TEF2R 0.0-300.0 s JEF2 Definite time reset delay(if EF2R =DEF) —
204 TEF2RM 0.010 - 1.500 — JEF2 Dependent time reset time multiplier (if EF2R=DEP) —
214 EF3 02-2500 | 0.04-50.00 A JEF3 Threshold setting (if EF3EN=On) —
(211 TEF3 0.00 - 300.00 s |EF3 Definite time setting. (if EF3EN=On) —
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217 EF4 0.2-250.0 0.04 - 50.00 A JEF4 Threshold setting(if EFAEN=0On) —

E TEF4 0.00 - 300.00 s |EF4 Definite time setting. (if EFAEN=On) —

214 EF1-k 0.00 - 300.00 - JConfigurable IDMT Curve settig of EF1(if MEF1=C) —

21 EF1a 0.00-5.00 ~ |dito —

21 EF1-C 0.000 - 5,000 ~ |dito —

E EF1-kr 0.00 - 300.00 -- |ditto —

Bt EF1-B 0.00-5.00 — |dito =

BEE EF2-k 0.00 - 300.00 — | Configurable IDMT Curve settig of EF2 (if MEF2=C) —

[ 22 EF2-a 0.00-5.00 ~ |dito —

221 EF2.C 0.000- 5.000 —_|dito -

g EF2-kr 0.00 - 300.00 - |ditto =

223 EF2-B 0.00 - 5.00 - Jditto 9

224  SEF SE1 0.01-1.00 | 0.002 - 0.200 A | SE1 Threshold setting (if SE1EN=0On) — 0,50/0.100

229 TSE1 0.010 - 1.500 — |SEF1 Time multiplier setting(if MSE1=IEC, IEEE, US or C) — 1.000

| 229 TSE1 0.00 - 300.00 s |SEF1 Definite time setting.(if MSE1=DT) y- 1.00

2211 TSE1R 0.0 - 300.0 s |SEF1 Definite time reset delay.(if SE1R =DEF) — 0.0

| 224 TSE1RM 0.010 - 1.500 — |SEF1 Dependent time reset time multiplier. (if SE1R=DEP) — 1.000

E TSE1S2 0.00 - 300.00 s | SEF1 Stage 2 Definite time setting. N 0.00

23( SE2 0.01-1.00 | 0.002-0.200 A |SEF2 Threshold setting (if SE2EN=On) B 2.50/0.500

E TSE2 0.010 - 1.500 SEF2 Time multiplier setting(if MSE2=IEC, IEEE, US or.C), 7 1.000

2_32 TSE2 0.00 - 300.00 s | SEF2 Definite time setting.(if SE2EN=0n) — 0.00

[ 233 TSE2R 0.0 - 300.0 s JSEF2 Definite time reset delay. (if SE2R =DEF) — 0.0

E TSE2RM 0.010 - 1.500 — JSEF2 Dependent time reset time multiplier. (if SE2R=DEP) — 1.000

234 SE3 0.01-1.00 | 0.002-0.200 A | SEF3 Threshold setting (if SE3EN=0On) — 2.50/0.500

| 239 TSE3 0.00 - 300.00 s | SEF3 Definite time setting.(if SEBEN=On) — 0.00

ﬁ SE4 0.01 - 1.00 I 0.002 - 0.200 A JSEF4 Threshold setting.(if SEAEN=0n), — 2.50/0.500

ﬁ TSE4 0.00 - 300.00 s |SEF4 Definite time setting.(if SEAEN=On): — 0.00

239 SE1-k 0.00 - 300.00 - JConfigurable IDMT Curvéisettig of SE1(if MSE1=C) 0.14 0.14

% SE1-a 0.00-5.00 -~ |ditto 0.02 0.02

E SE1-C 0.000 - 5.000 -- |ditto 0.000 0.000

E SE1-kr 0.00 - 300.00 -- |ditto 2.00 2.00

% SE1-B 0.00-5.00 -- |ditto 2.00 2.00

244 SE2-k 0.00 - 300.00 - [ Configurable IDMT Guive settig of SE2 (if MSE2=C) 0.14 0.14

249 SE2-a 0.00-5.00 -- |ditto 0.02 0.02

244 SE2-C 0.000 - 5.000 -- |ditto 0.000 0.000

E SE2-kr 0.00 - 300.00 - |ditto 2.00 2.00

[ 244 SE2-B 0.00 - 5.00 - Jditto 2.00 2.00

249 Thermal THM 2.0-10.0 0.40 - 2.00 AL JThermal overload setting (if OLTEN=On) 5.0/1.00

[ 254 THMIP 0.0-5.0 0.00 - 1.00 A |Priorload setting 0.0/0.00

B TTHM 0.5 - 500.0 minJfThermalilime Constant (if OLTEN=On) 10.0

257 THVA 50-99 % | Thermal alarm setting.(if ALTEN=On) 80

254 NPS NPS1 0.5-10.0 | 0.10 - 2.00 A} INPSTThreshold setting.(if NPS1EN=On) 2.0/0.40

254 TNPS1 0.00 - 300.00 $ JNPS1 Definite time setting.(if NPS1EN=On) 0.00

259 NPS2 0.5-10.0 | 0.10 - 2,00 A__INPS2 Threshold setting.(if NPS2EN=On) 1.0/0.20

254 TNPS2 0.00 - 300.00 s |NPS2 Definite time setting.(if NPS2EN=On) 0.00

257} BCD BCD 0.10 - .00 Broken Conducter Threshold setting.(if BCDEN=On) 0.20

[ 254 TBCD 0.00 - 300,00 s ]Broken Conducter Definite time setting (if BCDEN=On) 0.00

E CBF CBF 0.5-10.0 I 0.10 - 2.00. A JCBF Threshold setting.(if CBFEN=On) 2.5/0.50

| 264 TBTC 0.00 -, 300.00 s ]Back trip Definite time setting 1.00

261 TRTC 0.00:5300.00 s JRe-trip Definite time setting 0.50

ﬁ Inrush ICD-2f 40-50 % [Sensitivity of 2f 15

263 ICDOC 0.5425.0 | 0.10- 5.00 A JThreshold of fundamental current 0.5/0.10

264 Cold TCLE 0 - 10000 s JCold load enable timer. (CLSG=1,2,3,4) 100

ﬁ Load TCLR 0=10000 s JCold load reset timer.(if CLSG=1,2,3,4) 100

ﬁ ICLDO 0.5-100 I 0.10 - 2.00 A JCold load drop-off threshold setting.(if CLDOEN=0n) 2.5/0.50

% TCLDO 0.00 - 100.00 s JCold load drop-off timer (if CLDOEN=1) 0.00

269 ARC JRDY 0.0 - 600.0 s JReclaimtimer 60.0

ﬁ TD1 0.01 - 300.00 s |1st shot Dead timer of Stage1 10.00

ﬁ TR4 0.01-310.00 s |1st shot Reset timer of Stage1 310

ﬁ D2 0.01 - 300.00 s |2nd shot Dead timer of Stage1 10.00

273 TR2 0.01 - 310.00 s |2nd shot Reset timer of Stage1 310

273 TD3 0.01 - 300.00 s |3rd shot Dead timer of Stage1 10.00

274 TR3 0.01 - 310.00 s |3rd shot Reset timer of Stage1 310

274 TD4 0.01 - 300.00 s J4th shot Dead timer of Stage1 10.00

274 TR4 0.01 - 310.00 s J4th shot Reset timer of Stage1 310

Ex TD5 0.01 - 300.00 s |5th shot Dead timer of Stage1 10.00

[ 274 TR5 0.01 - 310.00 s |5th shot Reset timer of Stage1 310

279 ™ 0.01- 10.00 s JOut put pulse timer 2.00

B TSUC 0.0 - 600.0 s JAutoreclosing Pause Time after manually close 3.00

25 TFAIL 0.0 - 600.0 T A 3.00
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283 TRCOV 0.1-600.0 s JAutoreclosing Recovery time after Final Trip 10.0
E TARCP 0.1-600.0 s JAutoreclosing Pause Time after manually close 10.0
E TRSET 0.01 - 300.00 s JARC reset time in CB closing mode. 3.00
[ 254 OoC 0.2 - 250.0 0.04 - 50.00 A ]For Co-ordination 5.0/1.00
[ 254 EF 0.1-250.0 0.02 - 50.00 A ]ditto 1.5/0.30
E SE 0.02 - 5.00 0.004 - 1.000 A__]ditto — | 0.50/0.100
[ - Setting of Binary Input
289 Alarm1 Text Specified by user — JAlarm1 Text ALARM 1
289 Alarm2 Text Specified by user — JAlarm2 Text ALARM 2
290 Alarm3 Text Specified by user — JAlarm3 Text ALARM 3
291 Alarmd Text Specified by user — JAlarmd Text ALARM4
29 BI1PUD 0.00 - 300.00 s |Binary Input 1 Pick-up delay 0.00
293 BI1DOD 0.00 - 300.00 s [|Binary Input 1 Drop-off delay 0.00
294 BI2PUD 0.00 - 300.00 s |Binary Input 2 Pick-up delay 0.00
299 BI2DOD 0.00 - 300.00 s |Binary Input 2 Drop-off delay 0.00
299 BI3PUD 0.00 - 300.00 s |Binary Input 3 Pick-up delay 0.00
291 BI3DOD 0.00 - 300.00 s |Binary Input 3 Drop-off delay 0.00
299 BI4PUD 0.00 - 300.00 s |Binary Input 4 Pick-up delay 0.00
299 Bl4DOD 0.00 - 300.00 s |Binary Input 4 Drop-off delay 0.00
304 BI5PUD 0.00 - 300.00 s |Binary Input 5 Pick-up delay 0.00
301 BISDOD 0.00 - 300.00 s |Binary Input 5 Drop-off delay 0.00
304 BI6PUD 0.00 - 300.00 s |Binary Input 6 Pick-up delay 0.00
303 BI6DOD 0.00 - 300.00 s |Binary Input 6 Drop-off delay 0.00
304 BI7PUD 0.00 - 300.00 s |Binary Input 7 Pick-up delay 0.00
30 BI7DOD 0.00 - 300.00 s |Binary Input 7 Drop-off delay 0.00
304 BI8PUD 0.00 - 300.00 s |Binary Input 8 Pick-up delay 0.00
307 BIBDOD 0.00 - 300.00 s |Binary Input 8 Drop-off delay 0.00
Repeat the following switches from binary ipput 2 to binary input 8.
309 BI1SNS Norm/Inv — |Binary Input 1 Sense Norm
309 BI1SGS Off/1/2/3/4 — |Binary Input 1 Settings, Group Select Off
310 OC1BLK Off/On — JOC1 Block Off
311 OC2BLK Off/On — JOC2 Block Off
319 OC3BLK Off/On — JOC3 Block Off
313 OC4BLK Off/On — JOCA Block Off
314 EF1BLK Off/On — JEF1 Block —
314 EF2BLK Off/On — JEE2Block —
314 EF3BLK Off/On — JEF3 Block —
317 EF4BLK Off/On —4 JEF4 Block —
319 SE1BLK Off/On — JSEEA Block —
319 SE2BLK Off/On <] SEF2Block —
32( SE3BLK Off/On — JSEE3 Block —
321 SE4BLK Off/On — W SEF4Block —
329 UCBLK Off/On 7 |YUndercurrent Block Off
32 THVBLK Off/On — |Thermal Protection Block Off
324 NPSBLK Off/On —INPS Block Off
324 BCDBLK Off/On = | Broken Conductor Protection Block Off
324 TCFALM Off/On — | Trip Circuit Fail Alarm Off
321 CBOPN Off/On — | Circuit Breaker Open Off
329 CBCLS Off/On — | Circuit Breaker Close Off
329 EXT3PH Off/On — | External Trip - 3phase Off
33( EXTAPH Off/On, — | External Trip - Aphase Off
331 EXTBPH Off/@n — ||External Trip - Bphase Off
333 EXTCPH Off/On — |External Trip - Cphase Off
333 RMTRST OfffOn — JRemote Reset Off
334 SYNCLK Off/On — | Synchronize clock Off
339 STORCD Off/On — | Store Disturbance Record Off
334 Alarm1 Off/On — JAlarmscreen 1. Off
3374 Alarmi2 Off/On — JAlarmscreen 2. Off
334 Alarm3 Off/On — JAlarmscreen 3. Off
339 Alamd Off/On — JAlarmscreen 4. Off
344 ARCBLK Off/On — JARC scheme block Off
34 ARCRDY Off/On — JARC ready Off
344 ARCINIT Off/On — JARC initiation Off
343 MNLCLS Off/On — [Manual close Off
344 ARCNA Off/On — JARC not applied Off
349 ARCREQ Off/On — JARC requirement Off
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Repeat the following switches from LED 2 to LED 3.
344 Logic OR/AMD — JLED1 Logic Gate Type OR
347 Reset Inst/Latch — JLED1 Reset operation Inst
349 In #1 0-300 — JLED Functions 0
349 In#2 0-300 — [ditto 0
35( In#3 0 - 300 —  ]ditto 0
351 In #4 0-300 — |t 0
Repeat the following switches for IND2.
353 Reset Inst/Latch — JIND1 Reset operation Inst
353 BIT1 0-300 — JVirtual LED 0
354 BIT2 0-300 — |ditto 0
359 BIT3 0- 300 —  ]ditto 0
359 BIT4 0- 300 —  ]ditto 0
3571 BIT5 0 - 300 — ]ditto 0
359 BIT6 0-300 — |ditto 0
359 BIT7 0-300 — |ditto 0
360 BIT8 0-300 —|dto 0
361 Plant name Specified by user — JPlant name Specified by user
362 Description ditto — |Memorandum for user Specified by user
363 HDLC 1- 32 — JRelay ID No. for RSM 1
364 IEC 0-254 — JRelay ID No. for IEC 2
369 IECB1 0 - 300 — JIEC user specified signal 1 1
364 IECB2 0-300 — |IEC user specified signal 2 2
367 IECB3 0 - 300 — IIEC user specified signal 3 3
369 IECB4 0-300 — JIEC user specified signal 4 4
36 IECGT 0-7 — IIEC General trip 1
37(] |ECAT 0-7 — |iEC Trip A phase 1
379 |ECBT 0-7 — JIEC Trip B phase 1
379 IECCT 0-7 — IIEC Trip C phase 1
373 IECE1 0-300 — JIEC user event 1 0
374 IECE2 0-300 — JIEC user event 2 0
379 IECE3 0-300 — JIEC user event 3 0
374 IECE4 0-300 — JIEC user event 4 0
377 IECES 0 - 300 — |IEC user eventi§ 0
374 IECE6 0-300 — JIEC user evgnt 6 0
379 IECE7 0-300 — JIECwserevent 7 0
384 IECE8 0 - 300 — |IEC userevent 8 0
381 IECI1 0 - 255 — IlEC usef INF 1 0
38 IECI2 0 - 255 ~ IIEC user INF 2 0
383 IECI3 0-255 < QIEC UsenINF 3 0
384 IECI4 0-255 —  JIEGuser INF 4 0
38 IECI5 0-255 —JIEC User INF 5 0
384 IECI6 0 - 255 y IIEC wser INF 6 0
387 IECI7 0 - 255 [ IlEC user INF 7 0
389 IECI8 0 - 255 —JIEC user INF 8 0
389 Protocol HDLC/IEC — |Switch for commnunications HDLC
39 232C 9.6/19.2/57.6. —  |ditto 9.6
391 IECBR 9.6/19.2 — ]ditto 19.2
399 IECBLK Normal/Blocked — |ditto Normal
393 IECNFI 1.22.4 — |ditto 2.4
394 IECGI1 No/Yes: — JIEC event type setting 1 No
399 IECGI2 No/Yes — JIEC event type setting 2 No
399 IECGI3 No/Yes — JIEC event type setting 3 No
397 IECGI4 No/Yes — |IEC event type setting 4 No
399 IECGI5 No/Yes — |IEC event type setting 5 No
399 IECGI6 No/Yes — |IEC event type setting 6 No
404 IECGI7 No/Yes — JIEC event type setting 7 No
401 IECGI8 No/Yes —  JIEC event type setting 8 No
403 BI1 gomm. None/Operate/Reset/Both — ]BI1 command trigger setting Both
403 BI2 com, None/Operate/Reset/Both — B2 command trigger setting Both
404 BI3 comm. None/Operate/Reset/Both — |BI3 command trigger setting Both
409 Bl4 comm. None/Operate/Reset/Both — |Bl4 command trigger setting Both
404 BI5 comm. None/Operate/Reset/Both — ]BI5 command trigger setting Both
407 BI6 comm. None/Operate/Reset/Both — ]BI6 command trigger setting Both
409 BI7 corm. None/Operate/Reset/Both — ]BI7 command trigger setting Both
409 BI8 comm. None/Operate/Reset/Both — |BI8 command tri%;er setting Both
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Ne Name Range Units Contents Default Setting of Relay Series User
(5A rating / 1A rating) Setting
5Arating | 1Arating 500 | 520
41( Time 0.1-3.0 s |Disturbance record 2.0
411 oC 0.5- 250.0 0.10 - 50.00 A |OC element for disturbance 10.0/2.00
41 EF 0.5-125.0 0.10 - 25.00 A |EF element for disturbance —
413 SEF 0.02 - 5.00 0.004 - 1.000 A | SEF element for disturbance —
414 NPS 0.5-10.0 0.10 - 2.00 A INPS element for disturbance 2.0/0.40
41§ TRIP Off/On — |Disturbance trigger On
414 Bl Off/On —  |ditto On
417 oC Off/On —  |ditto On
419 EF Off/On — |ditto —
419 SEF Off/On — |ditto -
42( NPS Off/On — Jditto Qon
421 SIG1 0-300 —  |Disturbance trigger See othershect
42 SIG2 0-300 — |ditto ditto
423 SIG3 0-300 — |ditto ditte,
424 SIG4 0-300 — |ditto ditto
429 SIG5 0-300 — |ditto ditto
429 SIG6 0-300 — |ditto ditto
421 SIG7 0-300 — |ditto ditto
424 SIG8 0-300 — Jditto ditto
429 SIG9 0-300 — |ditto ditto
434 SIG10 0-300 —  |ditto ditto
431 SIG11 0-300 — ]ditto ditto
437 SIG12 0-300 — |ditto ditto
433 SIG13 0 - 300 — Jditto ditto
434 SIG14 0 - 300 — Jditto ditto
434 SIG15 0 - 300 — Jditto ditto
434 SIG16 0 - 300 — Jditto ditto
437 SIG17 0- 300 —  Jditto ditto
439 SIG18 0- 300 —  Jditto ditto
439 SIG19 0 - 300 — |ditto ditto
444 SIG20 0 - 300 —  Jditto ditto
441 SIG21 0-300 — |ditto ditto
44 SIG22 0-300 — |ditto ditto
443 SIG23 0-300 — [ditto ditto
444 SIG24 0-300 — [ditto ditto
444 SIG25 0-300 — [ditto ditto
444 SIG26 0-300 — Aditto ditto
4471 SIG27 0 - 300 — }ditto ditto
449 SIG28 0 - 300 = |ditto ditto
449 SIG29 0 - 300 —fditto ditto
45( SIG30 0-300 = |ditte ditto
451 SIG31 0 - 300 —) Jditto ditto
453 SIG32 0 - 300 £ |ditto ditto
453 TCSPEN Off/On/OPT-On —..4Trip Circuit Supervision Emable Off
454 CBSMEN Off/On - ]Circuit Breaker State Monitoring Alarm Enable Off
459 TCAEN Off/On + ] Trip Count Alarm Enable Off
454 ZIyAEN Off/On — JZly Aarm Enable Off
457 OPTAEN Off/On — JOperate Time Alarm Enable Off
459 TCALM 4,- 40000 — ] Trip Count Alarm Threshold setting 10000
459 ZlyALM 10-10Q000 E6 ]Zly Alarm Threshold setting 10000
46( YVALUE 10 - 2.0 — JYvalue 2.0
461 OPTALM 100 - 5000 ms [Operate Time Alarm Threshold setting 1000
463 Display Pri. / Sec// Pr-A — |Metering Pri.
463 Time sync OffBIIRSM/IEC — JTime Off
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Disturbance record default setting
Default setting Default setting
Name Range Lhi t Mdel 500 Mbdel 520
NQ Si gnal nane NQ Si gnal nane
SI Gl 0-300 - 51 QC1-A 51 QC1-A
SI@ 0-300 - 52 QCl-B 52 aCl-B
SIG& 0-300 — 53 aC1-C 53 ac1-C
SI Gt 0-300 — 63 EF1 63 EF1
SI® 0-300 — 102 OCI-A TR P 67 SEF1
ST B 0-300 — 103 Cl-B TRIP 102 CI-A TR P
SIG7 0-300 — 104 CI-C TR P 103 C1-B TRI P,
SI B 0-300 — 117 EF1 TR P 104 QC1-C TRIEP
ST 0-300 — 141 &N TR P 117 EF1 TRLP
SIGLO 0-300 - 142 @GN TR P-A 121 SEF1-S1 TRBR
SIGL1 0-300 — 143 @GN TR P-B 141 GNYIRL P
SIGL2 0-300 — 144 @GN TR P-C 142 GNURI P-A
SIGL3 0-300 — 145 &N TRl P-EF 143 GN. TRI'P-B
SI Gl4 0-300 — 0 144 (HENVTRI P-C
SIGl5 0-300 — 0 145 @GN TRl P-EF
SI G16 0-300 — 0 0
SIGL7 0-300 - 221 |ARC READY 4L 221PARC READY T
SIGI8 0-300 — 201 JARC BLOXK 201 |ARC BLOXK
SIGL9 0-300 — 223 JARC SHOL 223 |ARC SHOT
SI R0 0-300 — 0 0
SI &1 0-300 — 0 0
SI @2 0-300 — 0 0
SI @3 0-300 - 0 0
SI R4 0-300 — 0 0
SI &5 0-300 — Q 0
SI 6 0-300 — 0 0
SI @7 0-300 — 0 0
SI 28 0-300 . 0 0
SI 9 0-300 - 0 0
SI R0 0-300 — 0 0
SI 31 0-300 = 0 0
User setting of Virtual’kED
1 2 3 4 6 8
IND1 [ ]
IND2 [ ]
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Appendix |

Commissioning Test Sheet(sample)

1. Relay identification

2. Preliminary check

3. Hardware check
3.1 User interface check
3.2 Binary input/binaryseutput circuit check
3.3 AC input circuit

4. Function test
4.1 Overcurrent'elements test
4.2 Operating'time test (IDMT)
4.3 BCD element check
4.4 Caldfload function check

5. Protection scheme test

64 Metering and recording check

Z. Gonjunctive test
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1. Relay identification

Type Serial number

Model System frequency O
Station Date Q
Circuit Engineer

Protection scheme Witness

Active settings group number

2 4
2. Preliminary check &
Ratings 0

Y
Sl

CT shorting contacts
DC power supply
Power up

Wiring

Relay inoperative
alarm contact

J DUbou

Calendar and clock

3. Hardware check

3.1 User interface check

%
%

Fu

3.2 Binary input/binary output
Binary input circuit O
Binary output circuit ’\

3.3 AC input circ\&

Q>®

C

1
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4. Function test

4.1 Overcurrent elements test

Element Current setting | Measured current
OC1-A
OC2-A
OC3-A
OC4-A
EF1
EF2
EF3
EF4
SEF1
SEF2
SEF3
SEF4
UC1-A
UC2-A
THM-A
THM-T
NPS1
NPS2
BCD
CBF-A

4.2 Operating time,test(IDMT)

Element Curve setting Multiplier setting Measured time
OC1-A
0C2¢A

ERd

EF2
SEF1
SEF2

4.3 BCD element check

4.4 Cold load function check

[ ]
[ ]
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5. Protection scheme test [ ] O
6. Metering and recording check 0

[ ]

7. Conjunctive test

Scheme Results

4
On load check &
Tripping circuit 0
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RETURN / REPAIR FORM
Please fill in this form and return it to Toshiba Corporation with the GRD110 to be repaired.o

TOSHIBA CORPORATION Fuchu Complex — Power Systems & Services 0
1, Toshiba-cho, Fuchu-shi, Tokyo, Japan
For: Power Systems Protection & Control Department

4
Quality Assurance Section

Type:_ GRDI110 Model: \
(Example: Type: GRDI110 Model:__ 500A ) 0
Product No.:

Serial No.:
Date:

1. Reason for returning the relay
O mal-function K\
does not operate

increased error @

investigation

others \
L 4

O0O0Oao

2. Fault records, event records or disturbance records stored in the relay and relay settings are

very h information to investigate the incident.
e e relevant information regarding the incident on floppy disk, or fill in the
attaghed¥fault record sheet and relay setting sheet.
L 4
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Fault Record
Date/Month/Year Time /

/ : : . O
(Example: 04/ Jul./ 2002 15:09:58.442)

Faulty phase: 0

Prefault values
Iy:

Ip:
I
Ig:
IgE:
Iy:

I:

I /1;:

Fault values Q

> > > > >

o
> > > > >
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3.  What was the message on the LCD display at the time of the incident?

S

N

4. Describe the details of the incident:

Q

K

5. Date incident occurred \

Day/Month/Year: / / /

> X e: 10/July/2002)

6. Give any co &)out the GRD110, including the documents:
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Customer &
Name:
Company Name:
Address:

Telephone No.:
Facsimile No.:
Signature:
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TECHNICAL DATA
Ratings
AC current I 1A or 5A
Frequency: 50Hz or 60Hz
DC auxiliary supply: 110/125Vdc (Operative range: 88 - 150Vdc),

Superimposed AC ripple on DC supply:
DC supply interruption:
Binary input circuit DC voltage:

220/250Vdc (Operative range: 176 - 300Vdc),
48/54/60Vdc, (Operative range: 38.4 - 72Vdc)

<12%
<50ms at 110V

110/125Vdc,
220/250Vdc,
48/54/60Vdc,

Overload Ratings

N

AC current inputs:

3 times rated current contintieus
100 times rated current foryl seéond

Burden

\‘

AC phase current inputs:
AC earth current inputs:
AC sensitive earth inputs:
DC power supply:

Binary input circuit:

Current Transformer Requirements

Phase Inputs

Standard Earth Inputs:
Sensitive Earth Inputs:

<0.1VA (1A rating)
<0.3VA (5Agating)

<0.1VA (1A rating)

< 0.3VAUSA rating)

< 0.1VA (I Ayrating)

< 0.2VA(SA rating)

< 10Wi(quiescent)

<A5W_ (maximum)

<04 W per input at 110Vdc

Typically 5P20 with rated burden according to load,
(refer to section 2.12 for detailed instructions).

Core balance CT or residual connection of phase CTs.
Core balance CT.

Phase Overcurrent ProtectionA(OW

OC 1%, 2™ Overcurrent threshold:

Delay type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Type:

Reset Defifite Delay:

Reset TimemMultiplier Setting RTMS:
P/F 3", 4™ Overefirrent thresholds:

DTL delay:
OCtelements PU time (at 200% of setting):
DO time (at 200% of setting)

OFF, 0.04 — 5.00A A 0.01 (1A rating)
OFF, 0.2 —25.0A A 0.1 (5A rating)

DTL, IEC NI, IEC VI, IEC EI, UK LTI, IEEE MI,
IEEE VI, IEEE EI, US COS8 I, US CO2 STI, or
Configurable IDMTL

0.010 - 1.500 A 0.001

0.00 - 300.00s A 0.01

Definite Time or Dependent Time.

0.0-300.0s A 0.1

0.010 - 1.500 A 0.001

OFF, 0.10 - 50.00A A 0.01 (1A rating)

OFF, 0.5 -250.0A A 0.1 (5A rating)

0.00 - 300.00s A 0.01

OC1 — OC4: less than 40ms, OCHS: less than 30ms
OC1 — OC4: less than 50ms, OCHS: less than 30ms

Note: PU/DO time is including PU/DO time (around 10ms) of binary output contact.
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Earth Fault Protection

E/F 1%, 2™ Overcurrent threshold:

Delay type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Type:

Reset Definite. Delay:

Reset Time Multiplier Setting RTMS:
E/F 3", 4™ thresholds:

DTL delay:
EF elements PU time (at 200% of setting):
DO time (at 200% of setting):

OFF, 0.02 — 5.00A A 0.01 (1A rating)
OFF, 0.1 —25.0A A 0.1 (5A rating)

DTL, IEC NI, IEC VI, IEC EIL, UK LTI, IEEE MI,
IEEE VL IEEE EI, US CO8 I, US CO2 STI, or
Configurable IDMTL

0.010 - 1.500 A 0.001

0.00 - 300.00s A 0.01

Definite Time or Dependent Time.

0.0 - 300.0s A 0.01

0.010 - 1.500 A 0.001

OFF, 0.04 - 50.00A A 0.01 (1A rating)

OFF, 0.2 - 250.0A A 0.1 (5A rating)

0.00 - 300.00s A 0.01

EF1 — EF4: less than 40ms, BEHS Jless than 30ms
EF1 — EF4: less than 50ms, EFHS: less than 30ms

Sensitive Earth Fault Protection

N\

SEF 1%, 2™ Overcurrent threshold:
Delay Type:

IDMTL TMS:

DTL delay:

Reset Type:

Reset Def. Delay:
RTMS:

SEF1 Stage 2 DTL delay:

SEF 3™, 4™ thresholds (GRD110-110A onl§;

DTL delay:
SEF element PU time (at 200% of setting):
DO time (at 200%,0f setting)}

OFF, 0.002 - 0.200A A0:001 (1A rating)
OFF, 0.01 - 00A A 0.01 (5A rating)

DTL, IEC NI, TECWI, IEC EI, UK LTI, IEEE MI,
IEEE VIBBEE Y, US CO8 I, US CO2 STI

0.010 215000 0.001

0.00 -300.00s.A 0.01

DefiniteTime or Dependent Time.

040 -/300.0s A 0.01

0.010 41.500 A 0.001

0.00 - 300.00s A 0.01

OFF, 0.004 - 1.000A A 0.001 (1A rating)

OFF, 0.02 - 5.00A A 0.01 (5A rating)

0.00 - 300.00s A 0.01

SEF1 — SEF4: less than 80ms, SEFHS: less than 70ms
SEF1 — SEF4: less than 90ms, SEFHS: less than 30ms

Phase Undercurrent Protectio&

Undercurrent 1%, 2™ thresheld;

DTL Delay:

OFF, 0.10 - 2.00A A 0.01 (1A rating)
OFF, 0.5 - 10.0A A 0.1 (5A rating)

0.00 - 300.00s A 0.01

Thermal Overload me

IAOL = k~IFLC (Therrnal setting):

Time constant (7);
Thermal alagm

OFF, 0.40 - 2.00A A 0.01 (1A rating)
OFF, 2.0 - 10.0A A 0.1 (5A rating)

0.5 -500.0mins A 0.1
OFF, 50% to 99% A 1

Negative PhMueuce Protection

NPS 1%, 2™ threshold:

DTR delay:

OFF, 0.10 - 2.00A A 0.01 (1A rating)
OFF, 0.5 - 10.0A A 0.1 (5A rating)

0.00 - 300.00s A 0.01

Conductor Protection

Broken conductor threshold (I,/1;):
DTL delay:

OFF, 0.10 - 1.00 A 0.01
0.00 - 300.00s A 0.01
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CBF Protection

CBF threshold:

CBEF stage 1 (Backup trip) DTL:
CBEF stage 2 (Re-trip) DTL:

CBF element PU time and DO time:

OFF, 0.10 - 2.00x In A 0.05
0.00 - 300.00s A 0.01
0.00 - 300.00s A 0.01

PU time: less than 20ms
DO time: less than 20ms

Autoreclose

ARC Reclaim Time 0.0— 600.0s in 0.1s steps

Close Pulse Width 0.01 —10.00s in 0.01s steps

Lock-out Recovery Time OFF, 0.1 — 600.0s in 0.1s steps

Sequences 1 — 5 Shots to Lock-out, each trip proggammable for

Dead Times(programmable for each shot)
Reset Times(programmable for each shot)

inst or Delayed operation
0.01 —300.00s in 0.01s steps
0.01 —310.00s in 0.01s steps

Accuracy

Overcurrent Pick-ups:
Overcurrent PU/DO ratio:
Undercurrent Pick-up:
Undercurrent PU/DO ratio:
Inverse Time Delays:
Definite Time Delays:

Transient Overreach for instantaneous elements:

Frequency variation:

100% of setting + 5%

>100%, CBF element: Z125%

100% of setting = §%,

<100%

* 5% or 30ms (1.5 </Is < 30)

+ 1% or 10ms

<=5% fonX/R'=100.

<t 5% (* 5% variation of rated frequency)

Communication port - local PC (RS232)

AN

Connection:
Cable type:
Cable length:
Connector:

PRoint tg point

Mulfifcore (straight)

15m (max.)

RS232C 9-way D-type female

Communication port - remote PC (RS&‘

Connection:
Cable type:

Cable length:
Connector:
Isolation:
Transmission rate:

Multidrop (max. 32 relays)
Twisted pair

1200m (max.)

Screw terminals

1kVac for 1 min.

64kpbs for RSM system
9.6, 19.2kbps for IEC870-5-103

Binary Inputs av

Number: 8

PU voltage: Typical 74Vdc(min.70Vdc) for 110V/125Vdc rating
Typical 138Vde(min.125Vdc) for 220V/250Vdc rating

DO voltage: PU voltage — 20Vdc

Response time: Less than 8ms

Binary Outputs

Number 8

PU time: Less than 10ms

Centact ratings:

Durability:

Make and carry: 4A continuously

Make and carry: 10A, 220Vdc for 0.5s (L/R>5ms)
Break: 0.1A, 220Vdc (L/R=40ms)

Make and carry: 10000 operations

Break: 100000 operations
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Threshold of DC power fail: Typical 74Vdc(min.70Vdc) for 110V/125Vdc rating
Typical 138Vdc(min.125Vdc) for 220V/250Vdc rating

Typical 31Vdc(min. 28Vdc) for 48Vdc rating

Weight 4.5kg
Case color Munsell No. 10YR8/0.5
Installation Flush mounting
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ENVIRONMENTAL PERFORMANCE

Test | Standards Details

Atmospheric Environment r 8

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: IP20)

Mechanical Environment

L% NN

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

\‘

Dielectric Withstand IEC60255-5 2kVrms for 1 minuteybetween all terminals and earth.
2kVrms fér,1 minute between independent circuits.
1kVrms fog, 1iminuté across normally open contacts.

High Voltage Impulse IEC60255-5 Threéwpositive and three negative impulses of 5kV(peak),

1.2/50us, 0.59'between all terminals and between all
terminals‘and earth.

Electromagnetic Environment

K@

IEC60255-22-1 Class 3,
IEC61000-4-12 /
EN61000-4-12

High Frequency Disturbance
/ Damped Oscillatory Wave

1MH2z2.5kV applied to all ports in common mode.
4MHz 1.0kV applied to all ports in differential mode.

IEC60255-22-2 Clas§.3,
IEC61000-4-2 / EN61000-4-2

Electrostatic Discharge

6kV contact discharge, 8kV air discharge.

Radiated RF
Electromagnetic Disturbance

IEC60255-22-3 Class 8y
IEC61000-4-3 / EN61000-4-3

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.

IEC60255-22-4,
IEC61000-4-4 / EN61000-4-4

Fast Transient Disturbance

4kV, 2.5kHz, 5/50ns applied to all inputs.

IEC602565-22-5,
IEC61000-4-57 EN61000-4-5

Surge Immunity

1.2/50us surge in common/differential modes:
HV ports: 2kV/1kV (peak)

PSU and I/O ports: 2kV/1kV (peak)

RS485 port: 1kV (peak)

Conducted RF
Electromagnetic Disturbance

IEC60255-22-6 Class 3,
IEC61000-4-6 / EN61000-4-6

10Vrms applied over frequency range 150kHz to 100MHz.
Additional spot tests at 27 and 68MHz.

IEC60255-22-7,
IEC61000-4-16 /
EN61000-4-16

Power Frequency
Disturbance

300V 50Hz for 10s applied to ports in common mode.
150V 50Hz for 10s applied to ports in differential mode.
Not applicable to AC inputs.

Conducted and Radiated
Emissions

IEC60255-25,
EN55022 Class A,
IEC61000-6-4 / EN61000-6-4

Conducted emissions:

0.15 to 0.50MHz: <79dB (peak) or <66dB (mean)
0.50 to 30MHz: <73dB (peak) or <60dB (mean)
Radiated emissions (at 30m):

30 to 230MHz: <30dB

230 to 1000MHz: <37dB

Europ&mmission Directives

C 89/336/EEC

Compliance with the European Commission
Electromagnetic Compatibility Directive is demonstrated
according to EN 61000-6-2 and EN 61000-6-4.

73/23/EEC

Compliance with the European Commission Low Voltage
Directive is demonstrated according to EN 50178 and EN
60255-5.
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Symbols used in the scheme logic and their meanings are as follows:

Signal names

Marked with [ | : Measuring element output signal

O

Marked with ( ): Binary signal input from or output to the external equipment 0

Marked with [
Marked with "
Unmarked

AND gates

]

n

: Internal scheme logic signal

A—
B—
C—

‘ Qutput

A—
B—

C—C

A —

B—C

C—O

Output

B—‘

C—O

Output

A —

B—O

C—O

Output

Scheme switch

Scheme switch position

>

&

A B Output
1 1
Other,case 0

C Output
0 1
Other cases 0

A B C Output
1 0 0 1
Other cases 0

A B C Output
0 0 0
Other cases 1

A B C Output
0 1 0
Other cases 1

A B C Output
0 1 0

Other cases
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XOR gates
A ——
=1 |7 Output
B ——
Signal inversion
A~ 1 P Output
Timer
XXX
Jo v
XXX
A Q
XXX - YYY @
o ; f; )
One-shot ti :“
[~ Output
XXX -YYY
L 4
Flip-flop
s —
F/IF [ Output
R —

A B Output
— T O
1 0 1
Other cases 0
L 4
A Output \
1 @
1 0 5
Delaye@ timer with fixed setting
\ ime

d drop-off timer with fixed setting
%XX: Set time

Loy

Delayed pick-up timer with variable setting

XXX - YYY:Setting range

Delayed drop-off timer with variable setting
XXX - YYY:Setting range

A

|_|
\4
Output J_l l_l
<>

XXX - YYY:Setting range

S R Output
0 0 No change
1 0 1
0 1 0
1 1 0
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Scheme switch

A Switch Output

A Output 1 ON 1 O
ON Other cases 0

Switch Outp
+ Output
ON ON
OFF

N

>
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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 with statien address)

3.1EC60870-5-103 Interface
3.1 Spontaneous events

The events created by the relay will be sent uSing Bunction type (FUN) / Information numbers
(INF) to the IEC60870-5-103 master stationg8 wide-use events are provided.

3.2 General interrogation

The GI request can be used to read, thé status of the relay, the Function types and Information
numbers that will be returned during the,GI cycle are shown in the table below.

3.3 Cyclic measurements

The relay will produce meaStredwalues using Type ID=3 and 9 on a cyclical basis, this can be
read from the relay using‘a Class 2 poll. The rate at which the relay produces new measured
values is 2 seconds.

It should be noted that theymeasurands transmitted by the relay are sent as a proportion of either
1.2 or 2.4 timegfthe rated value of the analog value. Either 1.2 or 2.4 can be selected by the
“IECNFI” setting;

3.4 Commands

A list of théysupported commands is contained in the table below. The relay will respond to
other fcommands with an ASDU 1, with a cause of transmission (COT) of negative
acknowlgdgement 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 (spontaneous) 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 lege coT | FUN
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 3 160
3 |ResetCU Reset CUACK -- 5 4 160
4  |Start/Restart Relay start/restart -- 5 5 160
5 |Power On Relay pow er on. Not suppefted
Status Indications l
16 |Auto-recioser active ::;:Sz%slesylli)rz(t:c:;:e auto-recloser, this itemis set active, if a 1 1112723 ’1 160
17 |Teleprotection active chtir:;z'a(':ftisgt’u:rtgi c:<=,i'rl1eaccc;:’\r;:unication is available, this itemis set to Not supported
18 |Protection active iIL;i;nji\i:):;.otection is available, this itemis set to active. If not, sefyto al 1 1;/092112 160
19 |[LEDreset Reset of latched LEDs - 1 1 72’01 12'112‘ 160
20 | Monitor direction blocked ?BIngk?j" LOeiztitr:Zhsmission froma relay to control system. [ECBLK: Gl 1 9, 11 160
21 |Test mode ;I'rEg%z‘ng:ln :;ttt?nsé.mode situation froma relayto eontrol'system. Gl 1 9, 11 160
22 |Local parameter Setting \é\ét;ipofss),ztttienn%change has done at the'loeal, “theevent is sent to Not supported
23 |Characteristic1 Setting group 1 active Gl 1 17,911, 160
12,20, 21
24 |Characteristic2 Setting group 2 active Gl 1 17,911, 160
12, 20, 21
25 |Characteristic3 Setting group 3 activel Gl 1 17,911, 160
12, 20, 21
26 |Characteristic4 Setting group 4‘active Gl 1 17,911, 160
12, 20, 21
27 |Auxiliary input1 User specified signal 1(Signal specified by IECB1: ON) (*1) Gl 1 1,7,9 160
28 |Auxiliary input2 User specifiedisignali2y(Signal specified by IECB2: ON) (*1) Gl 1 1,7,9 160
29 |Auxiliary input3 User specified/signall3 (Signal specified by IECB3: ON) (*1) Gl 1 1,7,9 160
30 |Auxiliary input4 User specified signal 4 (Signal specified by IECB4: ON) (*1) Gl 1 1,7,9 160
Supervision Indications
32 |Measurand supervision | Zeroe, sequence current supervision Gl 1 | 1,7,9 160
33 |Measurand supervision V Zero sequence voltage supervision Not supported
35 |Phase sequence supervision Negative sequence voltage supevision Not supported
36 | Trip circuit supervision Qutput circuit supervision Gl 1 | 1,7,9 160
37 |P>>backup operation Not supported
38 |VT fuse failure VT failure Not supported
39 |Teleprotection distdrbed CF(Communication system Fail) supervision Not supported
46 |Group'w arning Only alarming Gl 1 1,7,9 160
47 | Gfoup alarm Trip blocking and alarming Gl 1 1,7,9 160
Earth Fault'Indications
48 |Earth Faultt1 A phase earth fault (*2) Gl 1 1,7,9 160
49 |Earth Fault L2 B phase earth fault (*2) Gl 1 1,7,9 160
50 |Earth FaultL3 C phase earth fault (*2) Gl 1 1,7,9 160
51 |Earth Fault Fwd Earth fault forw ard (*2) Not supported
52 |Earth Fault Rev Earth fault reverse (*2) Not supported
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- Type .
INF Description Contents Gl |y|§ COT FUN
Fault Indications

64 |Start/pick-up L1 A phase, A-B phase or C-A phase element pick-up Gl 2 1,7,9 160
65 |Start/pick-up L2 B phase, A-B phase or B-C phase element pick-up Gl 2 1,7,9 160
66 |Start/pick-up L3 C phase, B-C phase or C-A phase element pick-up Gl 2 1,7,9 160
67 |Start/pick-up N Earth fault element pick-up Gl 2 1,7,9 160
68 |General trip BO status specified by IECGT: ON (*1) - 2 1,7 60
69 |Trip L1 BO status specified by IECAT: ON (*1) - 2 07 160
70 |Trip L2 BO status specified by IECBT: ON (*1) - 2 1,7 160
71 |Trip L3 BO status specified by IECCT: ON (*1) - 2 1,7 160
72 |Trip [>>(back-up) Back up trip Notysupported

73 |Fault location X In ohms rsg:ill())catlon (prim. [ohm] / second. [ohm] / km selectable by Kot supported

74 |Fault forward/line Forward fault Not supported

75 |Fault reverse/Busbar Reverse fault Not supported

Teleprotection Signal L )

76 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 |Zone4 Zone 4 trip Not supported

82 |Zoneb5 Zone 5 trip Not supported

83 |Zoneb Zone 6 trip Not supported

84 |General Start/Pick-up Any elements pick-up Gl 2 1,7,9 160
85 |Breaker Failure CBF trip or CBF #etrip -- 2 1,7 160
86 |Trip measuring system L1 Not supported

87 |Trip measuring system L2 Not supported

88 |Trip measuring system L3 Not supported

89 |Trip measuring system E Not supported

90 |Trip I> Inversestimel{©Cdtrip (OC1 trip) - 2 1,7 160
91 |Trip I>> Definite time OC trip (OR logic of OC1 to OC3 trip) -- 2 1,7 160
92 |Trip IN> ::\Srse timée earth fault OC trip (OR logic of EF1 and SEF1 _ 2 1,7 160

. Definite time earth fault OC trip (OR logic of EF1 to EF3 and
93 |Trip IN>> SEE1 to SEF3 trip) - 2 1,7 160
Autoreclose indications
128 |CB'ON' by Autoreclose CB close command output -- | 1 | 1,7 | 160
CB 'ON' by long.time
129 Autoreclose Not supported
130 |Autoreclose Bloeked Autoreclose block Gl | 1 | 1,7,9 | 160

Note (*1): Netavailable if the setting is "0".
(#2): Net available when neither EF nor SEF element is used.
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IECH |User specified 1 Signal specified by IECE1: ON (*1) IECGA 2 1,7 160
P! g P! y : (yes/no) )
IECI2 |User specified 2 Signal specified by IECE2: ON (*1) IECG2 2 1,7 160
P g P Y ’ (yes/no) ’
IECI3 |User specified 3 Signal specified by IECE3: ON (*1) IBCG3 2 1,7 160
P g P y ’ (yes/no) ’
IECK |User specified 4 Signal specified by IECEA: ON (*1) ECG4 1, 1,7 |4s0
p! g p! y : (yes/no) )
IECI5 |User specified 5 Signal specified by IECE5: ON (*1) IECGS 2 1.7 160
P g P y ' (yes/nd) )
IECI6 |User specified 6 Signal specified by IECEG: ON (*1) IECC6 2 1,7 160
P 9 P Y ' (yes/ne) ’
IECI7 |User specified 7 Signal specified by IECE7: ON (*1) i 2 1,7 160
p! g P! y : (yesiiol )
IECI8 |User specified 8 Signal specified by IECES: ON (*1) g 2 1,7 160
a g a y ’ (yes/no); ’
Measurands(*3)
144 |Measurand | <meaurand > -- 3.1 2,7 160
145 |Measurand |V b measurand <meaurand > -- 3.2 2,7 160
146 |Measurand LV,P,Q Ib measurand <meaurand > -- 3.3 2,7 160
147 |Measurand IN,VEN le, lo measurand <meaurand > - 34 2,7 160
148 '\P/Zaf“ra”d 11,23, VL123, 142 b, Ic measurand <meaurand II> - 9 2,7 | 160
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 (*3): depends on relay model as follows:
Type,ID=3.179Type ID=3.2 Type ID=3.3 Type ID=3.4
Model /APPL (INE=144) (INF=145 (INF=146 (INF=147)
IL2 IL2 VL1-VL2 IL2 VL1-VL2] 3-phase P|3-phase Q IN VEN
Model 50001/520/APPL=1P 0 0 - 0 - - - le -
Model 5000r/520/APPL=2P 0 0 - 0 - - - le -
Model 5000r/520/APPL=3P b Ib - Ib - - - le -
Type ID=9
Model /APPL (INF=148)
IL1 IL2 IL3 VL1 VL2 VL3 3-phase P|3-phase Q f
Model 50001/520/APPL=1P 0 0 0 - - - - - -
Model 5000n/520/APPLE2P la 0 Ic - - - - - -
Model 5000r/520/APPL=3P la Ib Ic - - - - - -

Above values are normalized by IECNFI.
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INF Description Contents COM T?/ge COT |FUN
Selection of standard information numbers in control direction
System functions
o [ orgerrs HEERE
0 |Time synchronization -- 6 8 160
General commands
16 |Auto-recloser on/off ON/OFF| 20 20 160
17 |Teleprotection on/off - 20 20 160
18 |Protection on/off (*4) ON/OEE] 20 20 160
19 |LED reset Reset indication of latched LEDs. ON 20 20 160
23 |Activate characteristic 1 Setting Group 1 ON 20 20 160
24 |Activate characteristic 2 Setting Group 2 ON 20 20 160
25 |Activate characteristic 3 Setting Group 3 ON 20 20 160
26 |Activate characteristic 4 Setting Group 4 ON 20 20 160
Generic functions
240 gch(a)auc[l):eadmgs of all defined Not supported
243 eR:tar;i directory of a single Not supported
244 Eﬁgiv;:ttj;s or attributes of a Not supported
245 gG:r:\;EIdlgtzrrogation of Not supported
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 (*4): While the relay receives thevProtection off' command, " IN SERVICE LED" is off.

| Description Contents ::Srl:r): ,.:,:U y Comment
Basic application functions

Test mode Yes

Blocking of monitor direction Yes

Disturbance data No

Generic services No

Private data Yes

Miscellaneous
Measarand Max. MVAlL = rated
value times

Current L4 la 1,20r24 IECNFI setting
Current L2 Ib 1,20r24 IECNFI setting
Current'l 8, Ic 1,20r2,4 IECNFI setting
Voltage L1-E Va No

Voltage L2-E Vb No

Voltage L3-E Ve No

Active power P P No

Reactive power Q Q No

Frequency f f No

Voltage L1 - L2 Vab No
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[Legend]
GI: General Interrogation

Type ID: Type Identification (refer to IEC60870-5-103 section 7.2.1) O

1 : time-tagged message
: time-tagged message with relative time
: measurands [
: time-tagged measurands with relative time

: identification
: time synchronization

: general interrogation termination %
: measurands II

10: generic data

11: generic identification

20: general command 0

23: list of recorded disturbances

26: ready for transmission for disturbance dat

27: ready for transmission of a channel

28: ready for transmission of tags

29: transmission of tags

30: transmission of disturbance values
31: end of transmission

COT: Cause of Transmission (refer to IEC 0-5%103 section 7.2.3)
1: spontaneous

O 0 N D B~ W

2: cyclic

3: reset frame count bit (

4: reset communic it )

S: start / restart

6: power on

7: test mode

8: time synchrOnization

9: on

10: tegm tion ©f general interrogation
11: loc

12: ¢

2 acknowledgement of command

ive acknowledgement of command
smission of disturbance data
#positive acknowledgement of generic write command
: negative acknowledgement of generic write command
\ 2: valid data response to generic read command
43: invalid data response to generic read command
44: generic write confirmation
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IEC/UK Inverse Curves (El)
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IEEE Inverse Curves (MI) IEEE Inverse Curves (VI)
(Time Multiplier TMS = 0.1 - 1.5) (Time Multiplier TMS = 0.1 - 1.5)
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OO

IEEE Inverse Curves (El)
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US Inverse Curves (CO8)
(Time Multiplier TMS = 0.1 - 1.5)
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Ordering
GRD110
Type
Overcurrent Relay GRD110
Model
-Model 500: Three phase and earth fault protection with 500
autoreclose function
-Model 420: Three phase, earth and sensitive earth fault 520

protection with autoreclose function

CT Rating:

Dual RS485

LED label

Standard
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0.0 Apr. 18,2007 | -- First issue 0

— 247 —








