TOSHIBA 6F2S0842

INSTRUCTION MANUAL

FEEDER MANAGER \@

GRD150

© TOSHIBA Corporation 2005
All Rights Reserved.

®® TOSHIBA CORPORATION

L 4

D



TOSHIBA 6F2S0842

Safety Precautions

Before using this product, please read this chapter carefully.

This chapter describes the safety precautions recommended when using the GRD150:Before
installing and using the equipment, this chapter must be thoroughly read and understood.

Explanation of symbols used

Signal words such as DANGER, WARNING, and two kinds of CAUTION, 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 instructiémns.

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

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

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

e  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 switchingwoff the DC power supply. It
takes approximately 30 seconds for the voltage to discharges

e  Fiber optic

When connecting this equipment via an optical fibes;,do'not look directly at the optical signal.

ACAUTION

e FEarth

The earthing terminal of the equipmént mustbe securely earthed.

CAUTION

e  Operating environment

The equipment must onlyl used) within the range of ambient temperature, humidity and dust
detailed in the specificatien @md’in an environment free of abnormal vibration.

e Ratings

Before applyingfAC vyoltage and current or the DC power supply to the equipment, check that they
conform to the equipment ratings.

e Printedeircuit board

Dofnot attachtand remove printed circuit boards when the DC power to the equipment is on, as this
may,cause ghe equipment to malfunction.

e External circuit

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

e Connection cable

Carefully handle the connection cable without applying excessive force.
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o Modification

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

O

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

GRD150 feeder manager relay is designed for protection, control, monitoring and metezingyof.
medium voltage networks.

The GRD150 series provides the following protection functions.
e Non-directional and directional overcurrent and earth-fault protections

e Non-directional and directional sensitive earth fault protection (depending on the relay
models)

e Non-directional and directional negative phase sequence overcurtent prétection
e Undercurrent protection

e Thermal overload protection

e Broken conductor detection

e Circuit breaker failure protection

e Cold load pick-up feature

e Overvoltage and undervoltage protection

e Zero phase sequence overvoltage protecgtorn

e Negative phase sequence overvoltagesprotegtion

e Frequency protection (over-/uader-fréquency and frequency rate-of-change)

e Autoreclose function (depefiding’on the relay models)

The GRD150 series provides the®fellowing control functions.
e Indication of the status,of{switching devices, i.e. circuit breakers and disconnectors
e Open and closedcommands for switching devices
o Synchronism check function (depending on the relay models)

e MIMIC configuration picture

The GRD150sseriessprovides the following monitoring and metering functions.
e @ircuit’breaker condition monitoring
® Twip ciscuit supervision

&) Metering: three-phase currents and voltages, residual current and voltage, frequency, active
and reactive power, power factor, and max. demand values.

The GRD150 series provides the following recording function.
¢ Event record: 480 most recent events
e Alarm record: 32 most recent alarms
e Fault record: 8 most recent faults

e Disturbance record: 9 analog and 32 binary signals
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The GRD150 series provides the following I/F and communication functions.

e Menu-based HMI system
e PLC function

o Configurable binary inputs and outputs

e Configurable LED indication

e Front mounted RS232 serial port for local PC communications

e Rear mounted RS485 serial port for remote PC, IEC60870-5-103, DNP3:0 or ModBus

communications

The GRD150 has four model series as follows:

Type and Model

Type: ' <
- Type GRD150; Feeder Manager
Model: m

- Model 100 series; Standard Model

o Model 101; 10 programmable binary inputs / 8 programmable ‘binary, outputs

e Model 102; 21 programmable binary inputs / 16 programimable binary outputs
o Model 103; 32 programmable binary inputs / 24 progiammable binary outputs
o Model 104; 43 programmable binary inputs / 32 progiammable binary outputs

- Model 200 series; With sensitive earth fault protectioft
» Model 201; 10 programmable binary inputs / 8 pfégrammable binary outputs
o Model 202; 21 programmable binary inputs./ 16/programmable binary outputs
o Model 203; 32 programmable hinary inputs /j24 pregrammable binary outputs
o Model 204; 43 programmable binary inputsf/ 32 programmable binary outputs

- Model 300 series; With synchronism chieck, autoreclose function
o Model 301; 10 programmable binamainputsy/ 8 programmable binary outputs
o Model 302; 21 programmable binary/inpuits / 16 programmable binary outputs
o Model 303; 32 programmable®Binaryainputs / 24 programmable binary outputs
o Model 304; 43 programmable binary inputs / 32 programmable binary outputs

- Model 400 series; With sensitive earth fault protection, synchronism check, autoreclose function
o Model 401; 10 programmable hinary inputs / 8 programmable binary outputs
o Model 402; 21 programmable binary inputs / 16 programmable binary outputs
o Model 403; 32 programmable binary inputs / 24 programmable binary outputs
* Model 404; 43 programmable binary inputs / 32 programmable binary outputs

Tablg, 1.1l shews the members of the GRD150 series and identifies the functions to be provided

by£achanember.

10—
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Table 1.1.1 Series Members and Functions
Model Number GRD150-
100 series 200 series 300 series 400 series

Non-directional overcurrent OC (IDMT, DT, INST) v v v v
Non-directional earth fault EF (IDMT, DT, INST) v v v v
Non-directional sensitive earth fault SEF (IDMT, DT, INST) v v
Directional overcurrent DOC (IDMT, DT, INST) v v v v
Directional earth fault DEF (IDMT, DT, INST) v v v v
Directional sensitive earth fault DSEF (IDMT, DT, INST) 4 4
Undercurrent UC v v v v
Thermal over load THM v v 4 v
Non-directional negative phase overcurrent NOC (IDMT, DT, INST) | v/ 4 4 v
Directional negative phase overcurrent DNOC (IDMT, DT, INST) 4 v v v
Broken conductor detection BCD v v Y4 v
Circuit breaker failure protection CBF v v v v
Cold load pick-up feature v 4 v v
Overvoltage OV (IDMT, DT, INST) v v/ v v
Undervoltage UV (IDMT, DT, INST) v v v v
Zero phase sequence overvoltage ZOV (IDMT, DT, INST) v v 4 v
Negative phase sequence overvoltage NOV (IDMT, DT, INST) % 4 v v
Frequency FRQ, DFRQ 4 v v v
Autoreclose function v v
Fault locator v v v v
Indication of the status of switching devices v v v v
Open and close commands for switching devices 4 v v v
Synchronism check function v v
MIMIC configuration picture 4 v v v
PLC function v v v v
CT supervision v v v v
VT supervision v v v v
Trip circuit supervision v v v v
Self supervision v v v v
CB state monitoring v v v v
Trip counter alarm v v v v
> ly alarm v v v v
CB operate time alarm v v v v
Multiple settings groups v v v v
Metering v v v v
Fault records v v v v
Alarm records v v v v
Event recards v v v v
Disturbancekecords v v v v
Communication v v v v

IDMT: inverse definite minimum time
DT: definite time
INST: instantaneous

11—
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2. Application Notes

2.1 Overcurrent and Undercurrent Protection
2.1.1 Non-directional Overcurrent Protection

GRD150 provides distribution network protection with four-stage phase fault and earth fault
overcurrent elements OC1 to OC4, EF1 to EF4, sensitive earth fault elements SEF1 to SEF4, and
two-stage negative sequence overcurrent elements NOC1 and NOC2 whichfcansbe enabled or
disabled by scheme switch setting. The OC1, OC2, EF1, EF2, SEF1, SEF2,and NOC1 elements
have selective inverse time and definite time characteristics. The pmetection of local and
downstream terminals is coordinated with the current setting, time setting,/orboth.

Note: OC1, OC2, EF1, EF2, SEF1, SEF2 and NOCI1 elements that haveinverse time or definite time
characteristics are discriminated with OC1-1, OC2-1, EF1-I, ER2-1, SEF1-I, SEF2-1 and NOC-I
or OC1-D, OC2-D, EF1-D, EF2-D, SEF1-D, SEF2-D and NQC [-D respectively.

The characteristic of overcurrent elements are as follows:

Note: NOC'prevides two stage overcurrent elements.

Figure 2.14 Characteristic of Overcurrent Elements

2.1.1.1 Inverse Time Overcurrent Protection

In a system for which“he fault current is practically determined by the fault location, without
being substantially"affected by changes in the power source impedance, it is advantageous to use
inverse definit¢’ minimum time (IDMT) overcurrent protection. This protection provides
reasonably fast tripping, even at a terminal close to the power source where the most severe faults
can occur.

Where ZS\(thesimpedance between the relay and the power source) is small compared with that of
thefprotécted Section ZL, there is an appreciable difference between the current for a fault at the far
endyof the gection (ES/(ZS+ZL), ES: source voltage), 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 power source, and the operating time ratio for a fault at
the mear end to the far end is ZS/(ZS + ZL).

The resultant time-distance characteristics are shown in Figure 2.1.2 for radial networks with
several feeder sections. With the same selective time coordination margin TC as the download
section, the operating time can be further reduced by using a more inverse characteristic.
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Figure 2.1.2 Time-distance Characteristics of Inverse Time Protection

The inverse time overcurrent protection elements have the IDMT “gharaéteristics defined by

equation (1):

t=TMS x | +C
Is

where:

t = operating time for constant current I (seconds),
I = energising current (amps),

Is = overcurrent setting (amps),

TMS = time multiplier setting,

k, a, ¢ = constants defining cutve.

Nine curve types are available assdefined in Table 2.1.1. They are illustrated in Figure 2.1.3. Detail

curves for each IDMT are shownan‘Appendix N.

Any one curve can selected for each IDMT element by scheme switches [M#*:#*] and [M###*C-#x].

Table 2.1.1 Specification of IDMT Curves

Curve Descriptien Operating characteristic Resetting characteristic
k a c kr b

IEC Normal Inverse (NI) 0.14 0.02 0 -

|[EC Verygnverse (V1) 135 1 0 -

I[EC Extremely Inverse (EI) 80 2 0 -

WK Long Time Inverse (LTI) 120 1 0 -

IEEE Moderately Inverse (MI) 0.0515 0.02 0.114 4.85 2

IEEE Very Inverse (VI) 19.61 2 0.491 21.6 2

I[EEE Extremely Inverse (El) 28.2 2 0.1217 29.1 2

US CO8 Inverse 5.95 2 0.18 5.95 2

US CO2 Short Time Inverse 0.02394 0.02 0.01694 2.261 2

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

In addition to above nine curve types, GRD150 can provides user configurable IDMT curve. If
required, set the scheme switch [M=##**] to “CON” and set the curve defining constants k, a, ¢, kr
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and b. The following table shows the setting ranges of the curve defining constants.

Curve defining constants | Range Step Remarks
k 0.000 - 30.000 0.001 Operating characteristic
a 0.00-5.00 0.01 ([M==+]=CON setting)
c 0.000 - 5.000 0.001
kr 0.000 - 30.000 0.001 Resetting characteristic
b 0.00-5.00 0.01 ([M==%]=CON, and [++**R]=DEP setting)
IEC/UK Inverse Curves IEEE/US Inverse Curves
(Time Multiplier = 1) (Time Multiplier'’=A)
1000 100 7
100 | \ @
_ 10
L &
(] <]
E \ £
[ 10 =
-f%” A\ AN LTI g
©
o o
§ LY
NI 1 NN M
1 N Vi
VI |
co2
H co8
El
0.1 ; r 4 0.1 ; : H
1 10 100 1 10 100
Current (Multiple ofiSetting) Current (Multiple of Setting)
Figure 2.1.3  IDMT Characteristics

Programmable’Reset Characteristics

OCA-1, OC2:1, EF1-1, EF2-1, SEF1-I, SEF2-1 and NOCI1-I have a programmable reset feature:
inStantaneous, definite time delayed, or 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 between 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.

14
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Definite time reset

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

If definite time resetting is selected, and the delay period is set to instantaneous, the
intentional delay is added. As soon as the energising current falls below the reset threshe
element returns to its reset condition.

If the delay period is set to some value in seconds, then an intentional delay is added to the reset
period. If the energising current exceeds the setting for a transient period without causing‘ripping,
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 tra f the timing
function (IDMT) is held for that period.

This does not apply following a trip operation, in which case resetting ig'a Instantaneous.

and is defined by the following equation:

{—RTMSx| — | (b

LA

t = time required for the element to rm fter complete operation (seconds),

I = energising current (amps),

Is = overcurrent setting (a

kr = time required to resetntN complete operation when the energising current is zero
(see Table 2.1.1),

RTMS = reset time m @ing.

b = constants delﬂnﬁx .

Figure 2.1.4 illust theydependent time reset characteristics.

L 4

Dependent time reset D
The dependent time resetting characteristic is applied only to t@ operate characteristics,
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IEEE Reset Curves
(Time Multiplier = 1)
1000.00
100.00 -
0 /
o El __,_,_//
£ -
= I~ VI
4
10.00 -
— CO8
- =
M
—C02 —— |
1.00 A_m
0.1 1
Current (Muitiple of Setting)

Figure 2.1.4 Dependentilime Reset Characteristics

2.1.1.2 Definite Time Overcurrent Protection

In a system in which the fault cusrentidoes not vary a great deal in relation to the position of the
fault, that is, the impedance betweenghe relay and the power source is large, the advantages of the
IDMT characteristics are not fullyjutilised. In this case, definite time overcurrent protection is
applied. The operating time can be ¢onstant irrespective of the magnitude of the fault current.

The definite time overeurrent protection consists of instantaneous overcurrent measuring elements
and delayed pick-up timets, stafted by the elements, and provides selective protection with graded
setting of the delayed¥pick-up timers. Thus, the constant time coordination with the downstream
section can be maintainedyas shown in Figure 2.1.5. As is clear in the figure, the nearer to the
power source agSection’is, the greater the delay in the tripping time of the section. This is
undesirable particularly where there are many sections in the series.

Opeérate time

¢TC

JaYaY JaYal

—— === --
— - ---

LI rel

)
A B

C

Figure 2.1.5 Definite Time Overcurrent Protection

—_— — - -
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2.1.1.3 Instantaneous Overcurrent Protection

In conjunction with inverse time overcurrent protection, definite time overcurrent elements
provide instantaneous overcurrent protection.

OC1 to OC4 and EF1 to EF4 are phase fault and earth fault protection elements, respectively. Each
element is programmable for instantaneous or definite time delayed operation. (In ‘casesfof
instantaneous operation, the delayed pick-up timer is set to 0.00.) The phase fault elements operate
on a phase segregated basis, although tripping is for three phase only.

Selective Instantaneous Overcurrent Protection

When they are applied to radial networks with several feeder sections where Zk, (ifipedance of the
protected line) is large enough compared with ZS (the impedance between theyrelay 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 faultunder 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 instantaheous and selective protection
can be applied.

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

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

Figure 2.1.6 shows operating times for instantaneous overcurrent protection in conjunction with
inverse time overcurrent protection. The §haded,area shows the reduction in operating time by
applying the instantaneous overcurrefit protection. The instantaneous protection zone decreases as
ZS increases.

Operate time

V,

JAYAY

1
(V= oy ...
A B Cc

Figure 2.1.6 Conjunction of Inverse and Instantaneous Overcurrent Protection

—— = ————
—

The currenggsetting is set 1.3 to 1.5 times higher than the probable maximum fault current in the
eventief 4 fault at the remote end. The maximum fault current for elements OC1 to OC4 is
obtained'in case of three-phase faults, while the maximum fault current for elements EF1 to EF4 is
obtained in the event of single phase earth faults.

2.1.1.4 Staged Definite Time Overcurrent Protection

When applying inverse time overcurrent protection for a feeder system as shown in Figure 2.1.7,
well coordinated protection with the fuses in branch circuit faults and high-speed protection for
the feeder faults can be provided by adding staged definite time overcurrent protection with
time-graded OC2 and OC3 or EF2 and EF3 elements.
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Figure 2.1.7  Feeder Protection Coordinated with Fuses

Configuring the inverse time element OC1 (and EF1) and time graded elements, OC2 and OC3 (or
EF2 and EF3) as shown in Figure 2.1.8, the characteristic of overciirrgnt protection can be
improved to coordinate with the fuse characteristic.

Time (s) oc1

T 0C2

OC3

\
Fuse \

———= Current (amps)

Figure2.1:8° Staged Definite Time Protection

2.1.1.5 Scheme Logic

Phase overcurrent protection

Figure 2.1.9 and Figure 2.1.10 show the scheme logic of the phase overcurrent protection OC1 and
OC2 with sglective definite time or inverse time characteristic.

The definitetime protection is selected by setting [MOC1] and [MOC2] to “DT”. Definite time
ovefcurtent %elements OC1D and OC2D are enabled for OCl and OC2 phase protection
réspectivelyy and trip signal OC1 TRIP and OC2 TRIP are given through the delayed pick-up
timerBO€1 and TOC2.

The inverse time protection is selected by setting [MOCI1] and [MOC2] to any one of “IEC”,
“IEBE”, “US” or “CON” according to the IDMT characteristic to employ. Inverse time
overcurrent elements OCI1I and OC2I are enabled for OC1 and C2 phase fault protection
respectively, and trip signal OC1 TRIP and OC2 TRIP are given.

ICD is the inrush current detector ICD, which detects second harmonic inrush current during
transformer energisation, and can block the OC1D and OC2D elements by the scheme switches
[OC1-2F] and [OC2-2F] respectively. See Section 2.1.7.

OCHS element is used for blocked overcurrent protection. See Section 2.1.1.9.
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The OC1 and OC2 protections can be disabled by the scheme switches [OC1EN] and [OC2EN] or
PLC logic signals OC1 BLOCK and OC2 BLOCK.

Figure 2.1.11 and Figure 2.1.12 show the scheme logic of the definite time phase overcufrent
protection OC3 and OC4. The OC3 and OC4 give trip and alarm signals OC3 TRIP and,O€4
ALARM through delayed pick-up timers TOC3 and TOC4.

The OC3 and OC4 protections can be disabled by the scheme switches [OC3EN] and [OC4EN] or
PLC logic signals OC3 BLOCK and OC4 BLOCK.

The OC3 and OC4 can also be blocked by the ICD.

Note:  For the symbols used in the scheme logic, see Appendix L.
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Figure 2.1.9  OC1 Phase Fault Overcurrent Protection
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Figure 2.1.10 4OC2/Phase Fault Overcurrent Protection
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Figure 2.1.11

OC3 Definite Time Phase Overcurrent Protection
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Figure 2.1.12 OC4 Definite Time Phase OvercurrentProtection

Earth fault overcurrent protection

Figure 2.1.13 and Figure 2.1.14 show the scheme logiéyof thesarth fault overcurrent protection
EF1 and EF2 with selective definite time or inverse time,characteristic.

The definite time protection is selected by setting [IMEFT] and [MEF2] to “DT”. Definite time
overcurrent elements EF1D and EF2D are enabled for EF1 and EF2 earth fault protection
respectively, and trip signal EF1 TRIP and EF2 TRIP are given through the delayed pick-up timer
TEF1 and TEF2.

The inverse time protection is selectediby setting [MEF1C] and [MEF2C] to any one of “IEC”,
“IEEE”, “US” or “CON” according sto the IDMT characteristic to employ. Inverse time
overcurrent elements EF11 and, ER2I are enabled for EF1 and EF2 earth fault protection
respectively, and trip signal EF1 TRIP and EF2 TRIP are given.

ICD is the inrush current detgctor I€D, which detects second harmonic inrush current during
transformer energisation, andrcanblock the EF1D and EF2D elements by the scheme switches
[EF1-2F] and [EF2-2E] respectively. See Section 2.1.7.

EFHS element is usedfor blocked overcurrent protection. See Section 2.1.1.9.

The EF1 and EF2 protections can be disabled by the scheme switches [EF1EN] and [EF2EN] or
PLC logic signals"EF "'BLOCK and EF2 BLOCK.

Figure 2.1.15 andyFigure 2.1.16 show the scheme logic of the definite time earth fault protection
EF3 and EF4. The EF3 and EF4 give trip and alarm signals EF3 TRIP and EF4 ALARM through
delayed¥pickfuptimers TEF3 and TEF4.

Thé EE® and*EF4 protections can be disabled by the scheme switches [EF3EN] and [EF4EN] or
PLEE@Jogicgignals EF3 BLOCK and EF4 BLOCK.

The EF3"and EF4 can also be blocked by the ICD.
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Figure 2.1.13 EF1 Earth Fault Protection
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Figure 2.1.14 EF2 Earth Fault Protection
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Figure 2.1.16 EF4 Definite Time Earth Fault Protection

2.1.1.6 Setting

The table shows the setting elemefitsnecessary for the phase overcurrent and earth fault protection

and their setting ranges.

Element Range Step Default Remarks
0oC1 0.2-250A 0.1A 50A OC1l and OC1D threshold setting
(0.04%,5.0004)(*1) (0.01A) (1.00A)
TOC1P 0.010 -,1.500 0.001 1.000 OC1lI time multiplier setting. Required if
(TMS) [MOC1] = IEC, IEEE, US or CON.
TOC1D 0.00 - 300.00 s 0.01s 1.00s OC1-D definite time setting. Required if
[MOC1] =DT.
TOCIRD 0.0-300.0s 01s 0.0s OC1lI definite time delayed reset. Required if
[MOC1] = IEC or [OC1R] = DEF.
TOCI1RP 0.010 - 1.500 0.001 1.000 OC1I dependent time delayed reset time
(RTMS) multiplier. Required if [OC1R] = DEP.
0c2 0.5-250.0A 0.1A 250A OC2I and OC2D threshold setting
(0.10-50.00 A)(*1) (0.01A) (5.00A)
JOC2P 0.010 - 1.500 0.001 1.000 OC2I time multiplier setting. Required if
(TMS) [MOC2] = IEC, IEEE, US or CON.
TOC2D 0.00-300.00 s 0.01s 1.00s OC2D definite time setting. Required if
[MOC2] =DT.
TOC2RD 0.0-300.0s 0.1s 0.0s OC2I definite time delayed reset. Required if

[MOC2] = IEC or [OC2R] = DEF.
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Element Range Step Default Remarks
TOC2RP 0.010 - 1.500 0.001 1.000 OC2-I dependent time delayed reset time
(RTMS) multiplier. Required if [OC2R] = DEP.
0C3 0.5-250.0A 0.1A 50.0A OC3D threshold setting
(0.10 - 50.00 A)(*1) (0.01A) (10.00 A)
TOC3 0.00-300.0s 0.01s 1.00s OC3D definite time setting
0C4 0.5-250.0A 0.1A 100.0 A OCA4D threshold setting
(0.10 - 50.00 A)(*1) (0.01A) (20.00 A)
TOC4 0.0-300.0s 0.01s 1.00s OC4D definite time setting
EF1 0.05-25.00 A 0.01A 150A EF1 threshold setting
(0.01-5.00 A)(*1) (0.01A) (0.30A)
TEF1P 0.010-1.500 0.001 1.000 EF1I time multiplier setting. Required if
(TMS) [MEF1] =IEC, IEEE, US or CON.
TEF1D 0.00-300.00's 0.01s 1.00s EF1Ddefiniteatime setting. Required if
[MEF1] = DT
TEF1RD 0.0-300.0s 01s 0.0s EFdl defipite time delayed reset. Required if
[MEFLp= |IEC or [EF1R] = DEF.
TEF1RP 0.010 - 1.500 0.001 1.000 EF¥Fdependent time delayed reset time
(RTMS) multiplier. Required if [EF1R] = DEP.
EF2 0.2-250.0A 0.1A 15,0°A EF2 threshold setting
(0.04 -50.00 A)(*1) (0.01A) (300A)
TEF2P 0.010 - 1.500 0.001 1,000 EF2I time multiplier setting. Required if
(TMS) [MEF2] = IEC, IEEE, US or CON.
TEF2D 0.00 - 300.00 s 0:01's 1.00s EF2D definite time setting. Required if
[MEF2] = DT.
TEF2RD 0.0-300.0s 0.1s 0.0s EF2I definite time delayed reset. Required if
[MEF2] = IEC or [EF2R] = DEF.
TEF2RP 0.010 - 1.500 0:001 1.000 EF2I dependent time delayed reset time
(RTMS) multiplier. Required if [EF2R] = DEP.
EF3 0.2-250.0A 0.1A 25.0A EF3D threshold setting
(0.04 — 50000 A)(td) (0.01A) (5.00A)
TEF3 0.00-800.00'5 0.01s 1.00s EF3D definite time setting
EF4 0.2-250.0A 0.1A 50.0A EF4D threshold setting
(0.04 «50.00 A)(*1) (0.01A) (10.00 A)
TEF4 0.00=300.00 s 0.01s 1.00s EF4D definite time setting
[OCI1EN] Oif / On Off OC1 Enable
[MOCY] DT/IEC/IEEE/US/CON DT OC1 characteristic
[MOCiLC] OCll inverse curve type.
MOCIG-|EC NI/VI/EL LTI NI Required if[MOC1] = IEC.
MOCIC-IEEE ~ MI/VI/EI Mi Required if[MOC1] = IEEE.
MOC1C-US C02/C08 Cco2 Required if [MOC1] = US.
[OC1R] DEF / DEP (*2) DEF OCl1lI reset characteristic. Required if
[MOC1] = IEEE, US or CON.
[OC1-2F] NA /BLK NA Blocked by ICD
[OC2EN] Off / On Off OC2 Enable
[MOC2] DT/IEC/IEEE/US/CON DT OC2 characteristic
[MOC2C] OC2lI inverse curve type.
MOC2C-IEC NI/VITELLTI NI Required if[MOC2] = IEC.

24
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Element Range Step Default Remarks
MOC2C-IEEE ~ MI/VI/El MI Required if [MOC2] = IEEE.
MOC2C-US C02/Co08 Cco2 Required if [MOC2] = US.
[OC2R] DEF / DEP (*2) DEF OC2I reset characteristic. Required if
[MOC2] = IEEE, US or CON.
[OC2-2F] NA /BLK NA Blocked by ICD
[OC3EN] Off / On Off OC3 Enable
[OC3-2F] NA /BLK NA Blocked by ICD
[OC4EN] Off / On Off OC4 Enable
[OC4-2F] NA /BLK NA Blocked by ICD
[EF1EN] Off / On Off EF1 Enable
[MEF1] DT/IEC/IEEE/US/CON DT EF1 characteristic
[MEF1C] EF1l inverse curve type.
MEF1C-IEC NI/ VI/EI/LTI NI Required if [MEF1] = IEC.
MEF1C-IEEE MI/ VI EI M Required f{MEF1] = IEEE.
MEF1C-US C0O2/C08 Cco2 Required if [MEF1] = US.
[EF1R] DEF / DEP (*2) DEF EF1I'reset characteristic. Required if [MEF1]
=\IEEE, US or CON.
[EF1-2F] NA /BLK NA Blocked by ICD
[EF2EN] Off / On Off EF2 Enable
[MEF2] DT/IEC/IEEE/US/CON DT EF2 characteristic
[MEF2C] EF2I inverse curve type.
MEF2C-IEC NI/VITELLTI NI Required if [MEF2] = IEC.
MEF2C-IEEE ~ MI/VI/EI MI Required if [MEF2] = IEEE.
MEF2C-US C02/C08 Co2 Required if [MEF2] = US.
[EF2R] DEF / DEP (*2) DEF EF2I reset characteristic. Required if [MEF2]
= |EEE, US or CON.
[EF2-2F] NA/BLK NA Blocked by ICD
[EF3EN] Off / On Off EF3 Enable
[EF3-2F] NA/BLK NA Blocked by ICD
[EF4EN] Off / On Off EF4 Enable
[EF4-2F] NAWLBLK NA Blocked by ICD

(*1) Current yajuesishown in the parenthesis are in the case of a 1 A rating. Other current values are in
the cas¢of a 5)A rating.
(*2) DEEslnstant or Definite time, DEP: Inverse time

(1) /Settings for Inverse Time Overcurrent Protection
Cdrrent setting

In Figute2.1.17, the current setting at terminal A is set lower than the minimum fault current in the
event of a fault at remote end F1. Furthermore, when also considering backup protection for a fault
on the next feeder section, it is set lower than the minimum fault current in the event of a fault at
remote end F3.

To calculate the minimum fault current, phase-to-phase faults are assumed for the phase
overcurrent 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 section is assumed to be open.

The higher the 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
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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.

A B C

Ot
F1 F2 F3

Figure 2.1.17 Current Settings in Radial'Feeder

Time setting

Time setting is performed to provide selectivity in gelation to the relays on adjacent feeders.
Consider the minimum source impedance when the curfent flowing through the relay reaches a
maximum. In Figure 2.1.17, in the event of a faultatF2, the operating time is set so that terminal A
may operate by time grading Tc behind terminalyB."Fhe current flowing in the relays may
sometimes be greater when the remote end oftthe adjacent line is open. At this time, time
coordination must also be kept.

The reason why the operating time is set whenithe fault current reaches a maximum is that if time
coordination is obtained for a large fault cunfent, then time coordination can also be obtained for
the small fault current as long as rélays with the same operating characteristic are used for each
terminal.

The grading margin Tc of terminal Ayand terminal B is given by the following expression for a
fault at point F2 in Figure 2.1.17.

T.=T,+T,+ T,
where, T;: cireuitbreaker clearance time at B
Ty: felay reset time at A

T time margin
(2) Settings of Definite Time Overcurrent Protection

Currentisetting

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

Ideritical current values can be set for terminals, but graded settings are better than identical
settings, in order to provide a margin for current sensitivity. The farther from the power source the
terminal is located, the higher 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
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. Taking the
selection of instantaneous operation into consideration, the settings must be high enough not to
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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”.

2.1.1.7 Sensitive Earth Fault Protection

The sensitive earth fault (SEF) protection is applied for distribution systems easthed through high
impedance, where very low levels of fault current are expected in earth faultsgFurthermore, the
SEF elements of GRD150 are also applicable to the “standby earth fault proteetio®” and the “high
impedance restricted earth fault protection of transformers™.

The SEF elements provide 20 times more sensitive setting ranges (25 mA 10,25 mA in 5A rating)
than the regular earth fault protection.

Since very low levels of current setting may be applied, there i§ a%danger of unwanted operation
due to harmonics of the power system frequency, which can appear as residual current. Therefore
the SEF elements operate only on the fundamental compon€ntjrejecting all higher harmonics.

The SEF protection is provided in Model 200 and 400%eries, which have a dedicated earth fault
input circuit.

The element SEF1 provides inverse time or definite time selective two-stage earth fault protection.
Stage 2 of the two-stage earth fault protection is'used only for the standby earth fault protection.
The SEF2 provides inverse time or definite time selective earth fault protection. The SEF3 and
SEF4 provide definite time earth fault protgetion:

Note: The element SEF1 and SEF2sigydisciiminated into SEF1-1 and SEF2-1 or SEF1-D and SEF2-D
depending on inverse timé or definite time characteristic selected.

When SEF-I employs IEEE or USA ‘nyerse time characteristics, two reset modes are available:
definite time or dependent timeg,resetting. If the IEC inverse time characteristic is employed,
definite time resetting is provideds Roer other characteristics, refer to Section 2.1.1.1.

Standby earth fault protection

The SEF is energised fromya 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 that thewaeutral earthing resistor is not loaded beyond its rating. Stage 1 trips the
transformer lowjvoltage Circuit breaker, then stage 2 trips the high voltage circuit breaker(s) with a
time delay after'stage’1 operates.

The time gradéd tripping is valid for transformers connected to a ring bus, banked transformers
and feedegtransformers. If the transformer has an individual circuit breaker at the high and low
volfageside, time graded tripping is not required.

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 2.1.18, 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
the differential voltage, and the latter suppresses any overvoltage in the differential circuit.
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Figure 2.1.18 High Impedance REF

JAYA

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

The erroneous current may be caused with load current®duc®® unbalanced configuration of the
distribution lines, or mutual coupling from adjaeent lines.“The value of the erroneous current
during normal conditions can be acquired on the meteringscreen of the relay front panel.

The earth fault current for SEF may be fed froma Gore,balance CT, but if it is derived from three
phase CTs, the erroneous current may be caused,also by the CT error in phase faults. Transient
false functioning may be prevented by a relatively Tong time delay.

Scheme Logic

Figure 2.1.19 shows the scheme{pgicof sensitive earth fault protection SEF1 with inverse time or
definite time selective two-stage earth, fault protection.

In Figure 2.1.19, the definite timgprnotection is selected by setting [MSE1] to “DT”. The element
SEF1D is enabled for sensifive canth fault protection and stage 1 trip signal SEF1 TRIP is given
through the delayed piek-up, timer TSE1.

The inverse time profectionyis selected by setting [MSE1] to either “IEC”, “IEEE”, “US” or
“CON” according'te’thetinverse time characteristic to employ. The element SEF11 is enabled and
stage 1 trip signaleSERLFRIP is given.

Both protection'provide stage 2 trip signal SEF1-S2 through a delayed pick-up timer TSE12.

When the (stafidby earth fault protection is applied by introducing earth current from the
transformer lowsvoltage neutral circuit, stage 1 trip signals are used to trip the transformer low
volfage gircuit breaker. If SEF1D or SEF1I continues operating after stage 1 has operated, the
stage 2 trip#ignal can be used to trip the transformer high voltage circuit breaker(s).

ICD is'the inrush current detector ICD, which detects second harmonic inrush current during
transformer energisation, and can block the SEF1D element by the scheme switches [SEF1-2F].
SeefSection 2.1.7.

SEFHS element is used for blocked overcurrent protection. See Section 2.1.1.9.

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

The SEF2 protection provides the same logic of SEF1 except for the stage 2 trip as shown in
Figure 2.1.20.
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Figure 2.1.21 and Figure 2.1.22 show the scheme logic of the definite time sensitive earth fault
protection SEF3 and SEF4. SEF3 and SEF4 give trip and alarm signals SEF3 TRIP and SEF4
ALARM through delayed pick-up timers TSE3 and TSE4.

The SEF3 and SEF4 protections can be disabled by the scheme switches [SE3EN] and [SE4ENjor
PLC logic signals SEF3 BLOCK and SEF4 BLOCK.

The SEF3 and SEF4 can also be blocked by the ICD.
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Figure 2.1.19 SEF1 Sensitive Earth Fault Protection Scheme Logic
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Figure 2.1.20 SEF2 Sensitive Earth Fault Protection Scheme Logic
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2.1.21 SEF3 Sensitive Definite Time Earth Fault Protection Scheme Logic
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2.1.22 SEF4 Sensitive Definite TimesEarth Fault Protection Scheme Logic

Setting

The table below shows the setting glements ne€essary for the sensitive earth fault protection and
their setting ranges.

Element Range Step Default Remarks
SE1 0.025-0.125A 0,001 A 0.050 A SEF1-l and SEF1-D threshold setting
(0.005-0.025A)(*1)\_£(0.001A)  (0.010A)

TSE1P 0.010 —1.500 0.001 1.000 SEF1-l inverse time multiplier setting.

(TMS) Required if [MSE1] = IEC, IEEE, US or
CON.

TSE1D 0.00%,300.00 s 0.01s 1.00s SEF1-D definite time setting. Required if
[MSE1] = DT.

TSE1RD 0:0-300.0s 0.1s 0.0s SEF1-1 definite time delayed reset. Required
ifMSE1] = IEC or [SE1R] = DEF.

TSE1RP 0/010 - 1.500 0.001 1.000 SEF1-1 dependent time delayed reset time

(RTMS) multiplier. Required if [SE1R] = DEP.

TSE1S2 0.00-300.00 s 0.01s 1.00s SEF1 stage 2 definite time setting

SE2 0.025-0.125 A 0.001 A 0.050 A SEF2 threshold setting

(0.005-0.025 A)(*1)  (0.001A)  (0.010 A)

TSE2R 0.010 - 1.500 0.001 1.000 SEF2-1 inverse time multiplier setting.

(TMS) Required if [MSEZ2] = IEC, IEEE, US or
CON.

TSE2D 0.00-300.00 s 0.01s 1.00s SEF2-D definite time setting. Required if
[MSE2] = DT.

TSE2RD 0.0-300.0s 01s 0.0s SEF2-1 definite time delayed reset. Required
ifMSE2] = IEC or [SE2R] = DEF.

TSE2RP 0.010 - 1.500 0.001 1.000 SEF2-1 dependent time delayed reset time
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Element Range Step Default Remarks

(RTMS) multiplier. Required if [SE2R] = DEP.

SE3 0.025-0.125A 0.001 A 0.050 A SEF3 threshold setting

(0.005-0.025 A)(*1)  (0.001A)  (0.010A)
TSE3 0.00-300.00 s 0.01s 1.00s SEF3 definite time setting.
SE4 0.025-0.125A 0.001 A 0.050 A SEF4 threshold setting
(0.005-0.025 A)(*1)  (0.001A)  (0.010A)

TSE4 0.00 - 300.00 s 0.01s 1.00s SEF4 definite time setting.

[SEL1EN] Off / On Off SEF1 Enable

[MSE1] DT/IEC/IEEE/US/CON DT SEF1 characteristie

[MSE1C] SE1-l inversg'cunve,type.
MSE1C-IEC NI/VITEI LTI NI Required jf [MSE1] = IEC.
MSE1C-IEEE ~ MI/VI/EI MI Required If{MSET] = IEEE.
MSE1C-US C02/Co08 Cco2 Requifed,if [MSE1] = US.

[SE1R] DEF / DEP (*2) DEF SEF1-Meset characteristic. Required if

[MSE1] = IEEE, US or CON.

[SE1S2] Off / On Off SEE1 stage 2 timer enable

[SEF1-2F] NA / BLK NA Blocked by ICD

[SE2EN] Off / On Off SEF2 Enable

[MSE2] DT/IEC/IEEE/US/CON DT SEF2 characteristic

[SE2C] SE2-l inverse curve type.
MSE2C-IEC NI/VITEILTI NI Required if [MSEZ2] = IEC.
MSE2C-IEEE ~ MI/VI/El M Required if [MSE2] = IEEE.
MSE2C-US C02/Co08 €02 Required if [MSE2] = US.

[SE2R] DEF / DEP (*2) DEF SEF2-| reset characteristic. Required if

[MSEZ2] = IEEE, US or CON.

[SEF2-2F] NA / BLK NA Blocked by ICD

[SE3EN] Off / On Off SEF3 Enable

[SEF3-2F] NA / BLK NA Blocked by ICD

[SE4EN] Off / On Off SEF4 Enable

[SEF4-2F] NA / BLK NA Blocked by ICD

(*1) Current valees'shown in parenthesis are in the case of a 1 A rating. Other current values are in
the case of.a SWA zating.
(*2) DEF: Instant{or Definite time, DEP: Inverse time

SEF

SEFds sefismaller than the available earth fault current and larger than the erroneous zero-phase
current4The erroneous zero-phase current exists under normal conditions due to the unbalanced
feedef configuration. The zero-phase current is normally fed from a core balance CT on the feeder,
but if itig'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.

High impedance REF protection

CT saturation under through fault conditions results in voltage appearing across the relay circuit.
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 whereby one
CT of the balancing group becomes completely saturated, while the others maintain linear
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operation. The excitation impedance of the saturated CT is considered to approximate a
short-circuit.

Healthy CT Saturated CT
NN Transformer JAYAN
— ‘—1 Circuit —
[ + 3
— ] _ —
Varistor Zm~0

i )

Stabilising GRD150

Rs Resistor RL
| — | —
I I

Figure 2.1.23 Maximum Voltage under Through Fault Condition

The voltage across the relay circuit under these conditions is giveniby the equation:
Vs=IrX(Rer +Ry)
where:
Vs = critical setting voltage (rms)
Ir = maximum prospective secondary through fault current (rms)
Rer = CT secondary winding resistance
R = Lead resistance (total resistance ofithe [0oap from the saturated CT to the relaying point)

A series stabilising resistor is used tograise the voltage setting of the relay circuit to V. No safety
margin is needed since the extremp€ assumption of unbalanced CT saturation does not occur in
practice. The series resistor valug, RSyds selected as follows:

RS:VS/IS

Is is the current setting (in secondary amps) applied to the GRD150 relay. However, the actual
fault setting of the scheme ificludesithe total current flowing in all parallel paths. That is to say that
the actual primary curfent for operation, after being referred to the secondary circuit, is the sum of
the relay operating cunfenththe current flowing in the varistor, and the excitation current of all the
parallel connected,CTsyat the setting voltage. In practice, the varistor current is normally small
enough that it can betneglected. Hence:

Is = Ip/ N& 413

where;

Is =setting“applied to GRD150 relay (secondary amps)

Ip~ minimum primary current for operation (earth fault sensitivity)
N&(CT ratio

Imag = CT magnetising (excitation) current at voltage Vg

More sensitive settings for Is allow for greater coverage of the transformer winding, but they also
require larger values of Rs to ensure stability, and the increased impedance of the differential
circuit can result in high voltages being developed during internal faults. The peak voltage, Vpk,
developed may be approximated by the equation:

Vi =2% /2% V) x(IzRg — V)

where:
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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 following characteristics:
v=Cr’
where:
V = instantaneous voltage
I = instantaneous current
B = constant, normally in the range 0.20 - 0.25
C = constant.

The C value defines the characteristics of the metrosil, and should ‘be, chesen according to the
following requirements:

1. The current through the metrosil at the relay voltage settifig should be as low as possible,
preferably less than 30mA for a 1Amp CT and less than 100mA, for a SAmp CT.

2. The voltage at the maximum secondary current should be limited, preferably to 1500Vrms.

Restricted earth fault schemes should be applied with high‘accuracy CTs whose knee point voltage
Vi is chosen according to the equation:

Vi = 2X Vg

where Vs is the differential stability voltage sétting for the scheme.

2.1.1.8 Negative Sequence Overcurrent Pratection

The negative sequence overcusrentyprotection (NOC) is used to detect asymmetrical faults
(phase-to-phase and phase-to-carthy, faults) with high sensitivity in conjunction with phase
overcurrent protection and residuahovercurrent protection. It also used to detect load unbalance
conditions.

Phase overcurrent progection is forced to be set to lower sensitivity when the load current is large
but NOC sensitivity is“hot affected by magnitude of the load current, except in the case of
erroneous negative sequencetcurrent due to the unbalanced configuration of the distribution lines.

For some earth faultsysmall zero sequence current is fed while the negative sequence current is
comparatively larger.¢l'his is probable when the fault occurs at the remote end with a small reverse
zero sequence impedance and most of the zero sequence current flows to the remote end.

In thesg,cases¢NOC backs up the phase overcurrent and residual overcurrent protection. The NOC
also groteets the rotor of a rotating machine from over heating by detecting a load unbalance.
Unbalaced voltage supply to a rotating machine due to a phase loss can lead to increases in the
negative sequence current and in machine heating.

Two independent negative sequence overcurrent elements NOC1 and NOC2 are provided for
tripping and alarm. The NOC1 has selective inverse time and definite time characteristics. The
NOC2 has definite time characteristic only.

Note: NOCI1 element that has inverse time or definite time characteristics is discriminated with
NOCII and NOCI1D respectively.

The tripping outputs can be blocked by scheme switches or PLC signals.

Scheme Logic

Figure 2.1.24 and 2.1.25 show the scheme logic of the NOC protection. Two negative sequence
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overcurrent elements NOC1 and NOC2 with independent thresholds output trip signals NOC1
TRIP and NOC2 ALARM through delayed pick-up timers TNC1 and TNC2.

ICD is the inrush current detector ICD, which detects second harmonic inrush current during
transformer energisation, and can block the NOC1D element by the scheme switches [NC1-2E].

See Section 2.1.7.

The tripping and alarming can be disabled by the scheme switches [NCIEN], [NC2EN],
[APPL-CT] or PLC logic signals NOC1 BLOCK and NOC2 BLOCK.

The scheme switch [APPL-CT] is available in which three-phase overcurrent protection can be
selected. The NOC protection is enabled when three-phase current is introducedg@nd [APPL-CT]

is set to “3P”.

Note: The [APPL-CT] setting can be set only from the LCD screen becdusg ityis concerned in

hardware configuration.

—

NOCH! 2124, 1816

[MNCA]

N

lllEC"

llDTll

NOC1D 2108, 1800

TNC1
t 0

A OP. BLOCK

INC1-2F]

[NC1EN]

IIONII
[APPL-CT]

"3Pll
[li560[NOC1 BLOCK o

N

>1 8235 _Noct TRIP

2

0.00 - 300.00s

Figure 2.1.24 {Negative Sequence Overcurrent Protection NOC1 Scheme Logic

NOC? 2109, 1801

TNC2
t 0

A OP. BLOCK

ING2-2F]
+—/
ICD
[NC2EN]
+
IION"
[APPL-CT]

II3P|I

N
[[1561INOC2 BLOCK|

2436
NOC2 TRIP

—Z

0.00 - 300.00s

Figure 2.1.25 Negative Sequence Overcurrent Protection NOC2 Scheme Logic
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Setting
The table below shows the setting elements necessary for the NOC protection and their setting
ranges.
Element Range Step Default Remarks
NC1 05-100A 0.1A 20A NOC1 threshold setting.
(0.10-2.00 A)(*1) (0.01A) (0.40A)
TNC1P 0.010-1.500 0.001 1.000 NOC1-I time multiplier setting. Required if
(TMS) [MNC1] = IEC, IEEE, US or CON.
TNC1D 0.00-300.00 s 0.01s 1.00s NOC1-D definite time.sétting. Required if
[MNC1] = DT.
TNC1RD 0.0-300.0s 0.1s 00s NOC1-| definite time delayed reset.
Required if [MNC1]’= IEC or [NC1R] = DEF.
TNCI1RP 0.010-1.500 0.001 1.000 NOCLZ;| dependent time delayed reset time
(RTMS) multiplieraReguired if NC1R] = DEP.
NC2 05-100A 0.1A 10A NOC2 threshold setting.
(0.10-2.00 A)(*1) (0.01A) (0.20A)
TNC2 0.00-300.00 s 0.01s 1.00,s NOG2 definite time setting
[MNC1] DT/IEC/IEEE/US/ICON DT NOCI1 characteristic
[MNC1C] NOC1-I inverse curve type.
MNC1C-IEC NI/ VI/EI LTI NI Required if [MNC1] = IEC.
MNC1C-IEEE ~ MI/VI/EI Ml Required if [MNC1] = IEEE.
MNC1C-US C02/Co08 Cco2 Required if [MNC1] = US.
[NC1R] DEF / DEP (*2) DEF NOC1-I reset characteristic. Required if
[MNC1] = IEEE, US or CON.
[NC1EN] Off/On Off NOC1 Enable
[NC1-2F] NA/BLK NA Blocked by ICD
[NC2EN] Off / On Off NOC2 Enable
[NC2-2F] NA/BLK NA Blocked by ICD
[APPL-CT] 3P/2P /1P 3P Three-phase current input

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

values ar¢fin the case of a 5 A rating.
(*2) DEFglnstant or Definite time, DEP: Inverse time

Sensitive setting of NOC1 and NOC2 thresholds is restricted by the negative phase sequence
current normally¥present on the system. The negative phase sequence current is measured in the
relay contimuously and displayed on the metering screen of the relay front panel along with the
maximum valueslIt is recommended to check the display at the commissioning stage and to set
NOC€C1 andNOC?2 to 130 to 150% of the maximum value displayed.

Theydelay time setting TNC1 and TNC2 is added to the inherent delay of the measuring elements
NOCTadd NOC2. The minimum operating time of the NOC elements is around 200ms.
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2.1.1.9 Application of Protection Inhibits

All GRD150 protection elements can be blocked by a binary input signal. This feature is usefudsin,
a number of applications.

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 implementation 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 circuitsf partigularly where
substations are close together and pilot cables can be economically run between gwitchboards.

Figure 2.1.26 shows the operation of the scheme.

Instantaneous phase fault and earth fault pick-up signals OCHS, EFHS, and,SEFHS of OC1, EF1
and SEF1 elements are allocated to any of the binary output relaysqand used as a blocking signal.
OC2, EF2 and SEF2 protections are set with a short delay times (Fonick-up signals, refer to
Figure 2.1.9, 2.1.13 and 2.1.19.)

For a fault at F as shown, each relay sends the blocking sign@l to,its pstream neighbor. The signal
is input as a binary input signal OC2 BLOCK, EF2 BLOCK and SEF2 BLOCK at the receiving
end, and blocks the OC2, EF2 and SEF2 protection."Minimum protection delays of 50ms are
recommended for the OC2, EF2 and SEF2 protection, totensure that the blocking signal has time
to arrive before protection operation.

Inverse time graded operation with elements OQC11, EE#1 and SEF 11 are available with the scheme
switch [MOC1], [MEF1] and [MSE1] setting, thus providing back-up protection in the event of a
failure of the blocked scheme.

n L(m L(N\ F
+lll |*||l |*lll
I I I Trip
I GRD150 I GRD150 I GRD150
OC2/EF2/SEF2 | ¢ 1 ©C2/EF2/SEF2 g 1 OC2/EF2/SEF2
Iy 1 OCHS/EFHS/ I _ _| OCHS/EFHS/
High SEFHS High SEFHS
Speed Speed
Block Block

Figure 2.1.26 Blocked Overcurrent Protection
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Blocked Busbar Protection

Non-directional overcurrent protection 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 2.1.27.

For a fault on an outgoing feeder F1, the feeder protection sends a hardwired blocking sighal to
inhibit operation of the incomer, the signal OCHS, EFHS and SEFHS being generated, by the
instantaneous phase fault, and earth fault pick-up outputs of OC1, EF1 and SEF1 allocated to any
of the binary output relays. Meanwhile, the feeder is tripped by the OC1, EF1 and SEF1 elements,
programmed with inverse time or definite time delays and set to grade with downstream
protections.

The incomer protection is programmed to trip via its instantaneous elementS\OC2FF2 and SEF2
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 OC11, EF 1yand SEF11 are available
with the scheme switch [MOCI1], [MEF1] and [MSE1] setting, thus providing back-up protection
in the event of failure of the blocked scheme.

GRD150 integrated circuit breaker failure protection can bgsised to provide additional back-trips
from the feeder protection to the incomer, and from,the(ingomer to the HV side of the power
transformer, in the event of the first trip failing to cleat the earth fault.

In the case of more complex systems where the sibstation has two incomers, or where power can
flow into the substation from the feeders, themydireetional protection must be applied (refer to
Section 2.1.2 Directional Overcurrent Protection).

GRD150 Delayed Back-up Trip
©C1I/BR1USEF1IT — P
-~ High Speed Block to Incomer for Feeder Fault
OC2/EF2/SEF2 | = = = == = o o o o o o o o o - -
T 1
Fast™Trip :
|
N !
< Feederfrip Feeder Trip x Feeder Trip 1
- = < - - - <+ - - -
W, JBRD150 1 GrRo150 1 Grotso |
|
E - OC2/EF2/SEF2 E - OC2/EF2/SEF2 E - OC2/EF2/SEF2 I
—— b — - b — — D 1
- OCHS/EFHS/ - OCHS/EFHS/ - "| ocHs/EFHS/ I
SEFHS SEFHS SEFHS I
1 T T
§F1 T T [ |
\/ v v

Figure 2.1.27 Blocked Busbar Protection
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2.1.2 Directional Overcurrent Protection

In a system including parallel feeder circuits, ring main circuits or sources at both line terminalsy
the fault current at the relay location can flow in any direction. In such a case, directional comtrol
elements should be added to overcurrent elements.

GRD150 has directional phase fault and earth fault overcurrent elements DOC1 to DOCANDEF1
to DEF4, DSEF1 to DSEF4, DNOC1 and DNOC2 which can be enabled or disabled by scheme
switch setting. The directional characteristic can be selected to “Forward” or “Reverse” by, scheme
switch setting. The DOC1, DOC2, DEF1, DEF2, DSEF1, DSEF2 and DNOGJ elements have
selective inverse time and definite time characteristics.

Note: DOCI1 to DOC4, DEF1 to DEF4, DSEF1 to DSEF4, DNOC1 and DNOC2¢clements that have
forward or reverse direction characteristic are discriminated with DOCELto DOCF4, DEFF1
to DEFF4, DSEFF1 to DSEFF4, DNOCF1, DNOCF2 or DOCRI to(DOCR4, DEFRI1 to
DEFR4, DSEFR1 to DSEFR4, DNOCR1, DNOCR?2 respectively.

Further, DOC1, DOC2, DEF1, DEF2, DSEF1, DSEF2 and DN@C K elements that have inverse
time overcurrent characteristics are discriminated with DOCTIRDOC2I, DEF11, DEF2I.
DSEF11, DSEF2I and DNOCII respectively.

2.1.2.1 Application of Directional Overcurrent Protection

Parallel Feeder Circuits

If non-directional protection were applied to the ciscuit’shown in Figure 2.1.28, then a fault at F
would result in both feeders being tripped at paints A"and B, and total loss of supply to the load.

Directional relays can be applied to look backanto the feeder, thereby ensuring that only the faulty
feeder is disconnected. The relays atA®and B would normally be set to operate at 50% of the full
load current of the circuit, via their inverse time elements DOC1 and DEF1, with a directional
characteristic looking in the diregtiomghown by the arrows.

The various overcurrent elements, oFf\GRD150 are independently programmable for directional
operation. Therefore, elements’O@2%and EF2 could be set for non-directional operation to provide
time-delayed back-up proteetion'for'the load.

2 A
F
| < mRR ® B AR ¢
A A
Load
GRD150 ¢ | GRD150 3¢ >
Non-directional Directional
B
| SRR B EEEAR 4
A A
GRD150 <= | GRD150
Non-directional Directional

Figure 2.1.28 Application of GRD150 to Parallel Feeders

Ring Main Circuits

A ring main circuit is commonly protected by directional overcurrent relays, since current may
flow in either direction past the relaying points. The normal grading procedure is applied
separately in both the clockwise and anti-clockwise directions. Conventionally, two directional
relays would be required at each load connection point, one for each direction.

A simple system is illustrated in Figure 2.1.29 showing definite time grading, although inverse
time can also be applied. Non-directional relays are applied at the in-feeds to the ring. All other
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protections are directional relays. It can be seen that a fault at F is cleared by tripping at A in 1.0s
and at B in 0.4s.

Alternatively, since GRD150 provides multiple, independent bi-directional overcurrent stag€s, a
scheme could be implemented in which a single relay can perform the necessary protection
functions in both directions at each load connection point. Each GRD150 overcurrent element éan
be programmed with different settings for forward and reverse direction, thus allowing ¢esrect
grading to be achieved in both the clockwise and anti-clockwise directions.

l 0.7s

.*f L]
l

@_ |GRD150 |
1.3s
Non-directional

F
Hefh <
|
| GRD150 |
0.1s T

1.3s
Non-directional

T 0.7s

®
Y
2
a
o

Figure 2.1.29 _Protection of a Ring Main Circuit

Power Systems with Sources at hoth'kine Terminals

In power systems with sources at both, line terminals as shown in Figure 2.1.30, the fault current
flows in from the both terminals.

} } .
@ AR REMAR A @
V <. ............ < ............ <
F2 C 1 b 2 a 3 E1

Figure 2.1:30__Protection of a power system with sources at both line terminals

The proteetiomis performed by setting the directional element at points 1, 2 and 3 which operates
only when théyfault current (F1: solid lines) flows in from source G1 and at points a, b and ¢ which
operates ondy when the fault current (F2: dotted lines) flows in from source G2, and combining it with
TOC.
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2.1.2.2 Directional Characteristics

Figure 2.1.31 illustrates the directional characteristic, with the forward operate zone shaded. Jhe
reverse zone is simply a mirror image of the forward zone. The forward operate zone or reverse
operate zone is selectable by the scheme switch [DOC-DIR], [DEF-DIR], [DSE-DIRY and
[DNC-DIR]. As shown in Figure 2.1.32, the each directional characteristic is compesed)of
forward directional characteristic, reverse directional characteristic and overcurrent thresholds.

Boundary of Operation

Boundary of Operation
+87.5° (leading)

(leading)

et iy I
- " -1y CA+60 U]
~o 1
\\\ e 1
. i 1
,

S=~_y CA*80

Forward
Operate
Zone

< Forward
Operate
Zone

N
Reverse
Operate
\

N Zone

Zone

B S CA-60 i CA- 60
CA-90 .
Boundary of Operation

Boundary of Operation
- 87.5° (lagging)

(lagging)

CA: Characteristic angle CA: Characteristic angle

(a) Characteristic of DOC, DEF and DNOC (b) Characteristic of DSEF

Figure 2.1.31 _Directional Operate Characteristic

Directional (Forward)

Stage
4 (0 < 6 setting < -95)

+6: lead angls
Directional (Reverse)

-8: lag angle | Vpol
S J (95 > 6 setting > 0)

0 "

Polarising signals of directional elements are shown in Figure 2.1.33. Polarisation for DOC is
achieved by the 90° quadrature method, whereby each current’s phase angle is compared with the
phase to phase voltage between the other two phases. Since the voltage inputs to the relay will
normally be connected phase to neutral, the polarising phase to phase voltages are derived
internally. The polarizing negative sequence voltage is also derived internally. The polarizing zero
sequence voltage is derived from a residual voltage or internally depending on the model.
Direction is determined in each case by measuring the phase angle of the current with respect to a
suitable polarising quantity. Table 2.1.2 summarises the current inputs and their respective
polarising signals. For details of the relationship between directional earth fault protection and

power system earthing, see Appendix B.

N Overcurrent (1-4 stage) ——

5755

(Note) DNOC provides stage 1 and 2 only.

0: Characteristic angle

Figure 2.1.32 Directional element
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Vbc V, Vg

>

Vbc£90°

Ve Vb

Figure 2.1.33 Relationship between Current Input and Polarising signal

Table 2.1.2 Directional polarising signals

Directional element Current Input Polarising, Signal
DOC-A la Vise290°
DOC-B s Veaz90°
DOC-C lc Vap£90°

DEF le -Vr
DSEF Ise VR
DNOC l2 V2

In the event of a close up three"phaseyfault, all three polarising signals will collapse below the
minimum threshold. Voltage gmemery provides a temporary polarising signal in these
circumstances. GRD150 maintains the polarising signal for a short period by reconstructing the
pre-fault voltages and judgessthe fanlt direction. After the voltage memory has disappeared, the
direction judgement is,effective While the fault current flows as shown in Figure 2.1.34.

Phase difference calculation

[V]e|l|cos(0=¢) >0 & .
—J L =1 DOC
DNOC
Amplitude caleulation ; FIF & DEF
[II>OCset ' DSEF

Amplitade calculation
|Vpol|>Vset

(Note) OCset: Current setting
Vset : Voltage setting. In the case of DOC and DNOC, Vset = 1V fixed.

Figure 2.1.34 Direction Judgement after Disappearance of Voltage Memory

To cover applications where a 2:1:1 current distribution”) may be experienced, it is possible to
programme the directional phase fault protection such that a trip output will only be given if two or
more phases detect fault current in the same operate zone.

Note (*): Only one-phase is in heavy load condition.

41—
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2.1.2.2 Scheme Logic

Directional phase overcurrent protection

Figure 2.1.35 and Figure 2.1.36 show the scheme logic of the directional phase overeurrent
protection DOC1 and DOC2 with selective definite time or inverse time characteristic.

The definite time protection is selected by setting [MDOC1] and [MDOC2] to “DT”. Definite time
overcurrent elements are enabled for the DOC1 and DOC2 phase overcurrent protection
respectively, and trip signal DOC1 TRIP and DOC2 TRIP are given through the delayed pick-up
timer TOC1 and TOC2.

The inverse time protection is selected by setting [MDOC1] and [MDOC2[%g amyfone of “IEC”,
“IEEE”, “US” or “CON” according to the IDMT characteristic tg€mploy. Inverse time
overcurrent elements DOCII and DOC2I are enabled for DOCEI and'DOC2 protection
respectively, and trip signal DOC1 TRIP and DOC2 TRIP are givenyThé& trip mode of DOC1
TRIP and DOC2 TRIP can be selected by setting [DOCTP] to “3ROR”(any one of 3 phases) or
“20UTOF3”(2 out of 3 phases) gate. When the “20UTOF3” selected, the trip signal is not issued
during single-phase fault. The switch [DOCTP] is common foPOCT to DOC4 protection.

The forward operate zone (DOC1F and DOC2F) or reversgoperate zone (DOC1R and DOC2R) is
selectable by the scheme switches [DOC1-DIR] and [DOC2:DIR].

ICD is the inrush current detector ICD, which detectsisecond harmonic inrush current during
transformer energisation, and can block the DOC ["and DOC?2 protection by the scheme switches
[DOC1-2F] and [DOC2-2F] respectively. See Seetion 2»1.7.

The DOC1 and DOC2 protection can be disabled by the scheme switches [DOCIEN] and
[DOC2EN] or PLC logic signals DOC1 BEOCK and DOC2 BLOCK.

Figure 2.1.37 and Figure 2.1.38 show the secheéme logic of the definite time phase overcurrent
protection DOC3 and the DOC4. DOC3 and DOC4 give trip and alarm signals DOC3 TRIP and
DOC4 ALARM through delayedypicksup timers TDOC3 and TDOC4. The trip mode of DOC3
TRIP and DOC4 ALARM can be seleeted by setting [DOCTP] to “3POR”(any one of 3 phases) or
“20UTOF3”(2 out of 3 phases) gatenWhen the “20UTOF3” selected, the trip signal is not issued
during single-phase fault.

The forward operate zone (ROC3F and DOCA4F) or reverse operate zone (DOC3R and DOC4R) is
selectable by the scheme switches [DOC3-DIR] and [DOC4-DIR].

The DOC3 and DOC4%protection can be disabled by the scheme switches [DOC3EN] and
[DOC4EN] or PL& logiersignals DOC3 BLOCK and DOC4 BLOCK.

The DOC3 and DOC# can also be blocked by the ICD.
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Figure 2.1.38 Definite Time Directional Overcurrent Protection DOC4

Directignal earth fault protection

Figure 2.1.39 and Figure 2.1.40 show the scheme logic of the directional earth fault protection
DEF1 and DEF2 with selective definite time or inverse time characteristic.

The definite time protection is selected by setting [MDEF1] and [MDEF2] to “DT”. Definite time
overcurrent elements are enabled for the DEF1 and DEF2 phase overcurrent protection
respectively, and trip signal DEF1 TRIP and DEF2 TRIP are given through the delayed pick-up
timer TEF1 and TEF2.

The inverse time protection is selected by setting [MDEF1] and [MDEF2] to any one of “IEC”,
“IEEE”, “US” or “CON” according to the IDMT characteristic to employ. Inverse time
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overcurrent elements DEF11 and DEF2I are enabled for DEF1 and DEF2 protection respectively,
and trip signal DEF1 TRIP and DEF2 TRIP are given.

The forward operate zone (DEF1F and DEF2F) or reverse operate zone (DEF1R and DEF2R) is
selectable by the scheme switches [DEF1-DIR] and [DEF2-DIR].

ICD is the inrush current detector ICD, which detects second harmonic inrush current,during
transformer energisation, and can block the DEF1 and DEF2 protection by the scheme switches
[DEF1-2F] and [DEF2-2F] respectively. See Section 2.1.7.

The DEF1 and DEF2 protection can be disabled by the scheme switchesy,[DEF1EN] and
[DEF2EN] or PLC logic signals DEF1 BLOCK and DEF2 BLOCK.

Figure 2.1.41 and Figure 2.1.42 show the scheme logic of the definite time caxth fault protection
DEF3 and the DEF4. DEF3 and DEF4 give trip and alarm signals DEF3 TRIPyand DEF4 ALARM
through delayed pick-up timers TDEF3 and TDEF4.

The forward operate zone (DEF3F and DEF4F) or reverse operatefzone (DEF3R and DEF4R) is
selectable by the scheme switches [DEF3-DIR] and [DEF4-DIR4s

The DEF3 and DEF4 protection can be disabled by the seéheme switches [DEF3EN] and
[DEF4EN] or PLC logic signals DEF3 BLOCK and DEF4BLOCK.

The DEF3 and DEF4 can also be blocked by the ICD.
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Figure, 2.1.39 Directional Earth Fault Protection DEF1
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Figure 2.1.40 Directional Earth Fault Protection DEF2

_45__



TOSHIBA 6F2S0842
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Figure 2.1.42 Definite Time Directional Earth Fault Protection DEF4

2.1.2.3 Setting

The table shows the settingielements necessary for the directional overcurrent protection and their
setting ranges.

Element Range Step Default Remarks
DOC1 0.2=250 A 0.1A 50A DOC1 threshold setting
(0704 - 5.00 A)(*1) (0.01 A) (1.00 A)
TDOC1P 0.010 - 1.500 0.001 1.000 DOCI1I time multiplier setting. Required if
(TMS) [MDOC1] = IEC, IEEE, US or CON.
TDOC1IR 0.00-300.00 s 0.01s 1.00s DOC1 definite time setting. Required if
[MDOC1] = DT.
TDOC1RD 0.0-300.0s 01s 0.0s DOC1 definite time delayed reset. Required
if MDOC1] = IEC or [DOC1R] = DEF.
IDOC1RP 0.010 - 1.500 0.001 1.000 DOC1 dependent time delayed reset time
(RTMS) multiplier. Required if [DOC1R] = DEP.
DOC6 —95° — 95° 1° —45° DOC1 to DOC4 characteristic angle
DOC2 0.5-250.0A 0.1A 250A DOC?2 threshold setting
(0.10 - 50.00 A)(*1) (0.01 A) (5.00 A)
TDOC2P 0.010 - 1.500 0.001 1.000 DOC2I time multiplier setting. Required if
(TMS) [MDOC2] = IEC, IEEE, US or CON.
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Element Range Step Default Remarks
TDOC2D 0.00-300.00 s 0.01s 1.00s DOC2 definite time setting. Required if
[MDOC2] = DT.
TDOC2RD 0.0-300.0s 01s 0.0s DOC2 definite time delayed reset. Reguired
ifMDOC2] = IEC or [DOC2R] = DEF.
TDOC2RP 0.010-1.500 0.001 1.000 DOC2 dependent time delayed reset time
(RTMS) multiplier. Required if [DOC2R] = DEP.
DOC3 0.5-250.0A 0.1A 50.0A DOC3 threshold setting
(0.10 —50.00 A)(*1) (0.01 A) (10.00 A)
TDOC3 0.00-300.00's 0.1s 1.00s DOC3 definite timeysetting
DOC4 0.5-250.0A 0.1A 100.0 A DOC4 threshold’setting
(0.10 —50.00 A)(*1) (0.01 A) (20.00 A)
TDOC4 0.00-300.00's 0.01s 1.00s DOC4 definitettime Setting
DEF1 0.05-25.00 A 0.01A 150A DEF Lsthreshald'setting
(0.01-5.00 A)(*1) (0.01 A) (0.30 A)
TDEF1P 0.010-1.500 0.001 1.000 DEE 1[time multiplier setting. Required if
(TMS) [MDEF1] = IEC, IEEE, US or CON.
TDEF1D 0.00-300.00's 0.01s 1.00s DEF1 definite time setting. Required if
[MDEF1] =DT.
TDEF1RD 0.0-300.0s 0l1s 0.0's DEF1I definite time delayed reset. Required
ifMDEF1] = IEC or [DEF1R] =DEF.
TDEF1RP 0.010 - 1.500 0.001 1.000 DEF1I dependent time delayed reset time
(RTMS) multiplier. Required if [DEF1R] = DEP.
DEF2 0.2-250.0A 0.1A 15.0A DEF?2 threshold setting
(0.04 -50.00 A)(*1) (0.00 A) (3.00A)
TDEF2P 0.010 - 1.500 0/001 1.000 DEF2I time multiplier setting. Required if
(TMS) [MDEF2] = IEC, IEEE, US or CON..
TDEF2D 0.00 - 300.00 s 0.01s 1.00s DEF2 definite time setting. Required if
[MDEF2] =DT.
TDEF2RD 0.0-300.0s 0.1s 0.0s DEF2I definite time delayed reset. Required
if MDEF1] = IEC or [DEF2R] = DEF.
TDEF2RP 0.010 - 4:500 0.001 1.000 DEF2I dependent time delayed reset time
(RTMS) multiplier. Required if [DEF2R] = DEP.
DEF6 —956°-95° 1° —45° DEF1 to DEF4 characteristic angle
DEFV 0.5%,100.0V 0.1v 3.0v V0 threshold setting for DEF1 to DEF4
DEF3 0.2 250.0A 0.01A 25.0A DEF3 threshold setting
(0404 — 50.00 A)(*1) (0.01 A) (5.00 A)
TDEF3 0.00-300.00 s 0.01s 1.00s DEF3 definite time setting
DEF4 0.2-250.0A 0.01A 50.0A DEF4 threshold setting
(0.04 - 50.00 A)(*1) (0.01 A) (10.00 A)
TDEF4 0.00 - 300.00 s 0.01s 1.00s DEF4 definite time setting
[DOCIEN] Off / On On DOC1 Enable
[MDOC1] DT/IEC/IEEE/US/CON DT DOCL1 characteristic
[MDOC1C] DOCl1lI inverse curve type.
MDOCI1C-[EC ~ NI/VI/EI/LTI NI Required if[MDOC1] = IEC.
MDOCI1C-IEEE  MI/VI/EI MI Required if[MDOC1] = IEEE.
MDOC1C-US  CO2/C08 Cco2 Required if [MDOC1] = US.
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Element Range Step Default Remarks
[DOCIR] DEF / DEP (*2) DEF DOC1I reset characteristic. Required if
[MDOC1] = IEEE, US or CON.
[DOC1-DIR] FWD / REV FWD DOC1 directional characteristic
[DOC1-2F] NA / BLK NA Blocked by ICD
[DOC2EN] Off / On Off DOC2 Enable
[MDOC2] DT/IEC/IEEE/US/CON DT DOC?2 characteristic
[MDOC2C] DOC2lI inverse curve type.
MDOC2C-IEC ~ NI/ VI/EI/LTI NI Required ifMDQC2] & IEC:
MDOC2C-IEEE  MI/VI/EI MI Required ifMDOC2},= IEEE.
MDOC2C-US  CO2/CO08 Cco2 Required if[MD@E2] =WS.
[DOC2R] DEF / DEP (*2) DEF DOC2I reset characteristic. Required if
[MDOC2] ="EEE, WS or CON.
[DOC2-DIR] FWD / REV FWD DOC?2 diregtional characteristic
[DOC2-2F] NA /BLK NA Blogked by,lCD
[DOC3EN] Off / On Off POC3Enable
[DOC3-2F] NA /BLK NA Blocked by ICD
[DOC4EN] Off / On Off DOC4 Enable
[DOC4-2F] NA/BLK NA Blocked by ICD
[DOCTP] 3POR/20UTOF3 3POR Trip mode selection
[DEF1EN] Off / On On DEF1 Enable
[MDEF1] DT/IEC/IEEE/US/CON DR DEF1 characteristic
[MDEF1C] DEF1l inverse curve type.
MDEF1C-IEC NI/ VI/EI/LTI NI Required if [MDEF1] = IEC.
MDEF1C-IEEE  MI/VI/EI Ml Required if [MDEF1] = IEEE.
MDEF1C-US C0O2/C08 Cco2 Required if [MDEF1] = US.
[DEF1R] DEF / DEP (*2) DEF DEF1I reset characteristic. Required if
[MDEF1] = IEEE, US or CON.
[DEF1-DIR] FWD / REV FWD DEF1 directional characteristic
[DEF1-2F] NA / BLK NA Blocked by ICD
[DEF2EN] Off / On Off DEF2 Enable
[MDEF2] DT/IECAEEEIJS/CON DT DEF2 characteristic
[MDEF2C] DEF2l inverse curve type.
MDEF2C-IEC ~ NEAVI/EI/LTI NI Required if [MDEF2] = IEC.
MDEF2C-IEEE#” M/ VITEI MI Required if [MDEF2] = IEEE.
MDEF2CeUS C0O2/C08 Cco2 Required if [MDEF2] = US.
[DEF2R] DEF / DEP (*2) DEF DEF2-I reset characteristic. Required if
[MDEF2] = IEEE, US or CON.
[DEF2-DIR] FWD / REV FWD DEF2 directional characteristic
[DEF2-2F] NA / BLK NA Blocked by ICD
[DEF3EN] Off / On Off DEF3 Enable
[DEF3-2F] NA/BLK NA Blocked by ICD
[DEF4EN] Off / On Off DEF4 Enable
[DEF4-2F] NA / BLK NA Blocked by ICD

(*1) 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.

(*2) DEF: Instant or Definite time, DEP: Inverse time
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2.1.2.4 Directional Sensitive Earth Fault Protection

GRD150-200 and 400 series provide directional earth fault protection with more sensitive settings
for use in applications where the fault current magnitude may be very low. A 4-stage directional
sensitive earth fault function is provided, with the first and second stage programmable fopinfverse
time or definite time operation. The third and fourth stages provide definite time operation.

The sensitive earth fault element includes a digital filter which rejects all harmonics other than the
fundamental power system frequency.

The sensitive earth fault quantity is measured directly, using a dedicated corepalance earth fault
CT.

This input can also be used in transformer restricted earth fault applicationsyby the use of external
metrosils and setting resistors.

The directional sensitive earth fault elements can be configured for ditectional operation in the
same way as the standard earth fault pole, by polarising against the residual voltage. An additional
restraint on operation can be provided by a Residual Power el¢gmeng,RP, for use in protection of
power systems which utilise resonant (Petersen coil) earthing methods.

Scheme Logic

Figure 2.1.43 shows the scheme logic of inverse time“or definite time selective two-stage
directional sensitive earth fault protection DSEFI"

In Figure 2.1.43, the definite time protection is selégted By setting [MDSE1] to “DT”. The definite
time element is enabled for sensitive earth fault\protection and stage 1 trip signal DSEF1 TRIP is
given through the delayed pick-up timer TDSEL.

The inverse time protection is select€dyby setting [MDSE1] to either “IEC”, “IEEE”, “US” or
“CON” according to the inverse tigie characteristic to employ. The element SEF11 is enabled and
stage 1 trip signal DSEF1 TRIP4s givén.

Both protection provide stage 2 tsip Signal DSEF1-S2 through a delayed pick-up timer TDSE12.

When the standby earth fault protection is applied by introducing earth current from the
transformer low voltage ngutral,circuit, stage 1 trip signals are used to trip the transformer low
voltage circuit breakef? If the definite time or inverse time element continues operating after stage
1 has operated, the stdge 2ytrip signal can be used to trip the transformer high voltage circuit
breaker(s).

The forward operate zon€ or reverse operate zone is selectable by the scheme switch [DSE1-DIR].

ICD is the inrushycurrent detector ICD, which detects second harmonic inrush current during
transformer{energisation, and can block the DSEF1 protection by the scheme switch [DSE1-2F].
See Section'2.1.7.

SEF pretection can be disabled by the scheme switch [DSE1EN] or PLC logic signal DSEF1
BE@EK. Stage 2 trip of standby earth fault protection can be disabled by the scheme switch
[DSETS2]. Residual element RP also can be disabled by the scheme switch [RPEN]. The switch
[RPEN] is common for DSEF1 to DSEF4 protection.

Figtre 2.2.44 shows DSEF2 protection. The DSEF2 provides the same logic of DSEF1 except for
the stage 2 trip.

Figure 2.1.45 and Figure 2.1.46 show the scheme logic of the definite time sensitive earth fault
protection DSEF3 and the DSEF4. The DSEF3 and DSEF4 give trip and alarm signals DSEF3
TRIP and DSEF4 ALARM through delayed pick-up timers TDSE3 and TDSE4.

The forward operate zone (DSEF3F and DSEF4F) or reverse operate zone (DSEF3R and
DSEF4R) is selectable by the scheme switches [DSE3-DIR] and [DSE4-DIR].
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The DSEF3 and DSEF4 protection can be disabled by the scheme switches [DSE3EN] and
[DSE4EN] or PLC logic signals DSEF3 BLOCK and DSEF4 BLOCK. Residual element RP alsé

can be disabled by the scheme switch [RPEN].
The DSEF3 and DSEF4 can also be blocked by the ICD.

136, 1828 88, 1780
DSEF1F [4 & ] 1 —| DSEF1I | 1 19430
& 2 ﬂ >1<4—— DSEFTRIP
MDSE1] —
9152, 1844 [
DSEF1R[$ 2 __

o A
"FWD"
[DSE1-DIR]~——
N /" "REV
[DSE1-2F]
+

TDSE1

ICD "DT" t 0
- 0147, 1839 0649 &
RPF ON +— 0.00 - 300.00%
0650
RPR ON MS TDSE1S2
>1 [SE1S2] oL 2431
sy 2 082 pseF1-s2
[RPEN] ~ == "ON" 0.00 - 300.00s TRIP
+
[DSE1EN]
+ ||ON||

[[1556]DSEF1 BLOCK
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3137 1829 — D 289, 178'\_|
DSEF2F DSEF2I 432
& >1 & 21 DSEF2 TRIP
&

DSEFoR1§153. 1845 [MDSEZ] [

FWD"
[DSE2 DIR]

/" "REV" |

[DSE2-2F]
TDSE2

i
B
0

ICD "DT" n
& —Z4

EE; g"\\ll O 0.00 - 300.00s
[DSE2EN]

+ IIONII

|l1557]DSEF2 BLOCKl
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2.1.46 Definite Fime Directional Sensitive Earth Fault Protection DSEF4

Setting

The table belowyshows the setting elements necessary for the directional sensitive earth fault

protection afid their setting ranges.

Element Range Step Default Remarks
DSE1 0.025-0.125A 0.001 A 0.050 A DSEF1 threshold setting
(0.005-0.025 A)(*1)  (0.001A)  (0.010A)

TDSE1P 0.010 - 1.500 0.001 1.000 DSEFI1 inverse time multiplier setting.

(TMS) Required if[MDSE1] = IEC, IEEE, US or CON.

TDSEID 0.00-300.00 s 0.01s 1.00s DSEF1 definite time setting. Required if
[MDSE1] =DT.

TDSE1RD 0.0-300.0s 01s 0.0s DSEF1I definite time delayed reset. Required
if MDSE1] = IEC or [DSE1R] = DEF.

TDSE1RP 0.010 - 1.500 0.001 1.000 DSEF1I dependent time delayed reset time

(RTMS) multiplier. Required if [DSE1R] = DEP.

DSE® —95° - 95° 1° 0° DSEL1 to DSE4 characteristic angle
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Element Range Step Default Remarks
TDSE1S2 0.00-300.00 s 0.01s 1.00s DSEF1 stage 2 definite time setting
DSE2 0.025-0.125A 0.001A 0.050 A DSEF2 threshold setting
(0.005-0.025 A)(*1)  (0.001A)  (0.010 A)
TDSE2P 0.010-1.500 0.001 1.000 DSEF2lI inverse time multiplier setting.
(TMS) Required if [MDSEZ2] = IEC, IEEE, USTOFCON.
TDSE2D 0.00-300.00 s 0.01s 1.00s DSEF2 definite time setting. Required if
[MDSE2] = DT.
TDSE2RD 0.0-300.0s 0l1s 00s DSEF2I definite time delayed,reset. Required
ifMDSEL] = I[EC*0r,[DSE2R] = DEF.
TDSE2RP 0.010-1.500 0.001 1.000 DSEF2I dependenttimendelayed reset time
(RTMS) multiplier. Required if[DSE2R] = DEP.
DSE3 0.025-0.125A 0.001 A 0.050 A DSEF3 thresheldsetting
(0.005-0.025 A)(*1)  (0.001A)  (0.010 A)
TDSE3 0.00-300.00 s 0.01s 1.00s DSEF3'definite time setting.
DSE4 0.025-0.125A 0.001A 0.050 A DSEFR4 threshold setting
(0.005-0.025 A)(*1)  (0.001A)  (0.010A)
TDSE4 0.00-300.00's 0.01s 1.00s DSEF4 definite time setting.
[DSE1EN] Off / On On DSEF1 Enable
[MDSE1] DT/IEC/IEEE/US/CON DT DSEF1 characteristic
[MDSELC] DSE1-l inverse curve type.
MDSE1C-IEC ~ NI/VI/EI/LTI NI Required if [MDSE1] = IEC.
MDSELC-IEEE  MI/VI/EI M Required if[MDSE1] = |EEE.
MDSE1C-US  CO2/CO8 €02 Required if[MDSE1] = US.
[DSE1R] DEF / DEP (*2) DEF DSEF1-I reset characteristic. Required if
[MDSE1] = IEEE, US or CON.
[DSE1S?] Off / On Off DSEF1 stage 2 timer enable
[DSE1-DIR] FWD / REV FWD DSEF1 directional characteristic
[DSE1-2F] NA/BLK NA Blocked by ICD
[DSE2EN] Off / On Off DSEF2 Enable
[MDSE?] DT/IEC/EEE/USICON DT DSEF2 characteristic
[MDSE2C] DSE2-I inverse curve type.
MDSE2C-IEC NI /"VIRLEI [ETI NI Required if [MDSE2] = IEC.
MDSE2C-IEEE  MI/VI4E! M Required ifMDSE2] = |EEE.
MDSE2C-US  €Q2/L£08 Co2 Required if[MDSE2] = US.
[DSE2R] DEF / DEP (*2) DEF DSEF2-| reset characteristic. Required if
[MDSEZ] = IEEE, US or CON.
[DSE2-DIR] FWD / REV FWD DSEF?2 directional characteristic
[DSE2:2F] NA/BLK NA Blocked by ICD
[DSE3EN] Off / On Off DSEF3 Enable
[DSE3-2F] NA/BLK NA Blocked by ICD
[DSE4EN] Off /On Off DSEF4 Enable
[DSE4-2F] NA/BLK NA Blocked by ICD
RPEN Off / On Off Residual power block enable

(*1) Current 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) DEF: Instant or Definite time, DEP: Inverse time
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2.1.2.5 Directional Negative Sequence Overcurrent Protection

GRD150 provides the directional negative sequence overcurrent protection with inverse time and
definite time characteristics.

Two independent elements DNOC1 and DNOC2 are provided for tripping and alarming. The
DNOCT has selective inverse time and definite time characteristics. The DNOC?2 has definite tithe
characteristic only. These elements can be directionalised by polarising against the negative
sequence voltage.

The DNOC protection is enabled when three-phase current is introduced andghe _scheme switch
[APPL-CT] is set to “3P”.

Scheme Logic

Figure 2.1.47 shows the scheme logic of inverse time or definitéytimegsclective directional
negative sequence inverse time overcurrent protection and definitegtime @vercurrent protection.

In Figure 2.1.47, the definite time protection is selected by setting [MDNC1] to “DT”. The definite
time element is enabled for directional negative sequence overeurrent protection and trip signal
DNOCI1 TRIP is given through the delayed pick-up timer FDNCI"

The inverse time protection is selected by setting [MDNC1}.t6 either “IEC”, “IEEE”, “US” or
“CON” according to the inverse time characteristic to empley. The element DNOCI1 is enabled
and trip signal DNOCI1 TRIP is given.

The forward operate zone or reverse operate zong 1§selectable by the scheme switch [DNC1-DIR].

ICD is the inrush current detector ICD, whichadetects second harmonic inrush current during
transformer energisation, and can block th¢ DN@CT protection by the scheme switch [DNCI1-2F].
See Section 2.1.7.

The DNOCT protection can be disabled by the scheme switch [DNC1EN] or PLC logic signal
DNOCI BLOCK.

Figure 2.1.48 shows the schemgflogic of DNOC?2 protection with definite time delayed operation.
The DNOC?2 gives an alarm signal DNOC2 ALARM through delayed pick-up timer TDNC?2.

The forward operate zone or reverse operate zone is selectable by the scheme switch [DNC2-DIR].

The DNOC?2 protection can be disabled by the scheme switch [DNC2EN] or PLC logic signal
DNOC2 BLOCK{TLhe'BNOC?2 can also be blocked by the ICD.

9140, 1832 o

DNOC1F[— &

292, 1784
DNOCH1I . 0437
r—{onoon 2 ONOG TRIP

[MDNCA]

6F2S0842

DNOC1R}—$1°¢:4

R

[DNC1-DIR]~
) ) REV

[DNG:2F]

TDNC1
[DNC1EN] T 0
+ " " ._ &
ON 0.00 - 300.00s

[[1564/oNOC1 BLOCK

Figure 2.1.47 Directional Negative Sequence Overcurrent Protection Scheme Logic
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Figure 2.1.48 Negative Sequence Overcurrent Protection DNOC2 Scheme Logic

Settings
The table below shows the setting elements necessary for the/BNOC protection and their setting
ranges.
Element Range Step Default Remarks
DNC1 05-100A 0.1A 2.0A DNOC1 threshold setting.
(0.10-2.00 A)(*1) (0.01 A) (Q:40 A)
TDNC1P 0.010-1.500 0.001 1.000 DNOCI1 time multiplier setting. Required if
(TMS) [MNC1] = IEC, IEEE, US or CON.
TDNC1D 0.00-300.00 s 0:01s 1.00s NOC1 definite time setting. Required if
[MNC1] =DT.
TDNCI1RD 0.0-300.0s 0d's 00s NOCI1 definite time delayed reset. Required if
[MNC1] = IEC or [NC1R] = DEF.
TDNC1RP 0.010-1.500 0.001 1.000 NOCI1 dependent time delayed reset time
(RTMS) multiplier. Required if NC1R] = DEP.
DNCoO —05° - 95° 1° —45° DNOC1 and DNOC2 characteristic angle
DNC2 0.5-100A 0.1A 10A DNOC?2 threshold setting.
(0.10 - 2400 A)(*1) (0.01A) (0.20 A)
TDNC2 0.00 <300.00's 0.01s 1.00s DNOC?2 definite time setting
[MDNC1] DT/EC/IEEE/US/CON DT DNOCI characteristic
[MDNC1C] DNOCIZ inverse curve type.
MDNCI1C-IEC ( NI/§I/EI/LTI NI Required if [MDNC1] = IEC.
MDNC1C-IEEE ““MI4VI / El M Required if [MDNC1] = IEEE.
MDNGIC-US "% C02/C08 Co2 Required if [MDNC1] = US.
[DNCIR] DEF / DEP (*2) DEF DNOCI1 reset characteristic. Required if
[MDNC1] = IEEE, US or CON.
[DNC1-DIR] FWD / REV FWD DNOCI1 directional characteristic
[DNC1-2R} NA / BLK NA Blocked by ICD
[BNC1EN] Off / On Off DNOC1 Enable
[DNC2-DIR] FWD / REV FWD DNOC?2 directional characteristic
[DNC2-2F] NA/BLK NA Blocked by ICD
[DNC2EN] Off / On Off DNOC?2 Enable
[APPL-CT] 3P/2P /1P 3P Three-phase current input

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

__ B4
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values are in the case of a 5 A rating.
(*2) DEF: Instant or Definite time, DEP: Inverse time

Sensitive setting of DNOC1 and DNOC?2 thresholds is restricted by the negative phase sequence
current normally present on the system. The negative phase sequence current is measured in the
relay continuously and displayed on the metering screen of the relay front panel along With the
maximum value. It is recommended to check the display at the commissioning stage and to set
DNOCI1 and DNOC2 to 130 to 150% of the maximum value displayed.

The delay time setting TDNC1 and TDNC2 is added to the inherent delay_ef the measuring
elements DNOC1 and DNOC2. The minimum operating time of the DNOC (elefeénts is around
200m:s.

2.1.2.6 Blocked Busbar Protection

GRD150 can be applied to provide busbar zone schemes. For a Simple radial system where a
substation has only one power source, then non-directional ovefcursent relays are suitable. In the
case of more complex systems where the substation has multiple incomers, or where power can
flow into the substation from the feeders, then the directioftaliprotection must be applied. Figure
2.1.49 shows one half of a two-incomer station. A@directional overcurrent relay protects the
incomer, with non-directional overcurrent units on the feeders.

Directional
I> (IDMTL) Delayed,Back-upFrip
4 - — >
Trip Bus Sectionand Bus Coupler
‘I>>50ms) r_ _____ .E____.I.____.I
; [>>> (250Ms’) : :
A 1 1
Xe-=--~—- High Speed Block 1 1
Trip Incomer | I ' "
| : | v
T T /= X—=/—
/ / / * Bus Section
_I I_ x
/ v Bus Coupler/
1 1

P Feeder Tri X< Iﬂee_der_Tq)
41 Non-directional 1 Non-directional
I> (IDMTL) I> (IDMTL)

EE == 2 e EE g Ty

Figure 2.1.49 Blocked Busbar Protection Scheme

For a fault on an outgoing feeder, the non-directional feeder protection sends a hardwired blocking
signal to inhibit operation of both incomers, the signal being generated by the instantaneous phase
fault and earth fault alarm outputs. Meanwhile, the feeder is tripped by the OC1 and EF1 elements,
programmed with inverse time delays and set to grade with downstream protections.

The incomer protection is programmed for directional operation such that it will only trip for
faults on the busbar side of its CTs. Hence, although a fault on the HV side may be back-fed from
the busbars, the relay does not trip.
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For a fault in the busbar zone, the GRD150 is programmed to trip the bus section and bus coupler
circuit breakers via its instantaneous elements OC2 and EF2 set with short definite time dela
settings (minimum 50ms). This first stage trip maintains operation of half the substation i
event of a busbar fault or incomer fault in the other half.

If the first stage trip fails to clear the fault, a second stage trip is given to the local incom@‘it
breaker via instantaneous elements OC3 and EF3 after a longer delay, thus isolating a fau e
local busbar.

GRD150 integrated circuit breaker fail protection can be used to provide additional Back-trips
from the feeder protection to the incomer, and from the incomer to the HV, of the power
transformer, in the event of the main trip failing to clear the fault. \

A further development of this scheme might see directional relays being
section and bus coupler circuit breakers, to speed up operation of the sc

rectly to the bus

This scheme assumes that a busbar fault cannot be fed from the qutgo eeder circuits. In the
case of an interconnected system, where a remote power source ma ide a back-feed into the
substation, directional relays must also be applied to protect thé fecders.
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2.1.3 Phase Undercurrent Protection

The phase undercurrent protection provides is used to detect a decrease in current caused by a JoSs
of load, typically motor load. Two stage undercurrent protection UC1 and UC2 are available,

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 discriminatesthe
loss of load from the feeder tripping by other protection. Figure 2.4.50 shows the undercurrent
element characteristic.

Setting value

|I] < UC1 setting T

Operating zone & uc1
\0'04X|n |I] < UC2 setting ==

\ol/ | IR & uc2

| > 0.04xIm), —=]

In: rated current

Figure 2.1.50 Undercurrent Element Characteristic

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

The undercurrent element operates ongper'phase basis, although tripping and alarming is three-
phase only.

Scheme Logic

Figure 2.1.51 shows the schem€ 19gic of the phase undercurrent protection.

The undercurrent elementsd@C1 ‘and UC2 output UC1 TRIP and UC2 ALARM through delayed
pick-up timers TUC1 and TUC2.

This protection can be(disabled by the scheme switch [UC1EN] and [UC2EN] or PLC logic signal
UC1 BLOCK andWUC2'BLOCK.
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TUC1
2164, 1856 — 9687 9655 — T 0 9440
Al & & & —Z ¢ UC1-A TRIP
511651857 | o688 | o656 |— 3 5 9441
oot ] '166 1858 & '689"_ & -65 & K '442 il ¢
C = ?3 ?3 e 1 20 & Uc1EFRIP
] Ju —Z
— — — 0.00-300.00s —
[UC1EN] 211880 ot TRIP
—oN
TUC2
2168, 1860 — 9690 9658 — [T 0 0444
A & & — & ¢ UC2-A ALARN
Lo [5 15189 1861 | 969111 0659 : 0 a0 N
- & |~ & & [ A ¢ -
"~ | 2170, 1862 L1 06927 " | 9660 'S 2446
ci- a N Nen P £ UC2-C ALARM
—| *— *—
— — 0.00 - 300.00s -
[UC2EN] s 343 o2 ALARM
A —_
A ON
>
B
0.041n | B |
C
[i568]UCT BLOCK |

In : Rated current
[F569]UC2 BLOCK |

Figure 2.1.51 UndercurrentiProtection Scheme Logic

Setting

The table below shows the setting glements necessary for the undercurrent protection and their
setting ranges.

Element Range Step Default Remarks

ucC1 05-100A 0.1A 10A UCL1 threshold setting
(0.10-2.00.A)(*) (0.01 A) (0.20A)

TUC1 0.00& 300:00 s 0.01s 1.00s UC1 definite time setting

uc2 0.5 {10.04 0.1A 20A UC2 threshold setting
(0s10°%2.00 A) (0.01 A) (0.40 A)

TUC2 0:00"2300.00 s 0.01s 1.00s UC2 definite time setting

[UCLEN] Off /On Off UC1 Enable

[UC2EN] Off / On Off UC2 Enable

(™WE€urrent 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.
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2.1.4 Thermal Overload Protection

The temperature of electrical plant rises according to an I’t function and the thermal overload
protection in GRDI150 provides a good protection against damage caused by sustained
overloading. The protection simulates the changing thermal state in the plant using agthermal
model.

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

2 _
6 = 21 (l—e%)xloo% (D
LaoL

where:

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

IaoL = allowable overload current of the system,

T = thermal time constant of the system.

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

The thermal overload protection measures theplargest, of the three phase currents and operates
according to the characteristics defined INWEC60255-8. (Refer to Appendix A for the
implementation of the thermal model for IEC60255-8.)

Time to trip depends not only on thedevel of'Querload, but also on the level of load current prior to
the overload - that is, on whether the oyerload was applied from ‘cold’ or from ‘hot’.

Independent thresholds for trip andyalarm,are available.

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

]:2
t=1Ln|——2"— 2)
| PRFiom)
-
AT & o
=L, |
where:

t =ftime to trip for constant overload current I (seconds)
I= owerload current (largest phase current) (amps)

IaoL = allowable overload current (amps)

Ip = previous load current (amps)

7 = thermal time constant (seconds)

Ln = natural logarithm

Figure 2.1.52 illustrates the IEC60255-8 curves for a range of time constant settings. The left-hand
chart shows the ‘cold’ condition where an overload has been switched onto a previously un-loaded
system. The right-hand chart shows the ‘hot’ condition where an overload is switched onto a
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system that has previously been loaded to 90% of its capacity.

Thermal Curves (Cold Curve - no Thermal Curves (Hot Curve - 90%
prior load) prior load)
1000 1000
\
\ 100 \
100 {\,
NN \
"g g 10 N\\ a
210 \ 2 \\\
E £
o \ 2 1. | 2)
£ - k
> I\ AR AN r
s AN 100 1% 100
2 AN g o1
o AN AN 0 & 1 50
\\ 20 20
0.1 4 10
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0.01 - 5
5
2
2 1
0.01 1 01001
1 10 1 10

Overload Current (Multiple of I,5,) Overload Current (Multiple of I,

Figure 21.52 Thermal Curves

Scheme Logic
Figure 2.1.53 shows the scheme logic’of the thermal overload protection.

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

The alarming and tripping’can be disabled by the scheme switches [THMAEN] and [THMTEN]
respectively or binaryinput signal THM BLOCK.
? 177, 1869

] 9661 o447
A & * & - THM ALARM
THME— o L
T 2176,1868 _3662 - 2448
& (o & THM TRIP
[THMAEN] _
+
ON”
[THMEN]
+
O

[f572]THM BLOCK |

Figure 2.1.53 Thermal Overload Protection Scheme Logic
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Setting

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

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

(0.02-2.00 A)(* (0.01A) (1.00 A) (THM = laoL: allowable overload current)
THMIP 0.0-5.0A 01A 0.0A Previous load current for testing @

(0.00-1.00A)®  (0.01A) (0.00 A)

TTHM 0.5-100.0 min 0.1 min 10.0min  Thermal time cons\%

THMA 50-99 % 1% 80 % Thermal alarm se
(Percentage of @ g.)

[THMEN] Off/ On Off Thermal OL en
[THMAEN]  Off/On off
[THMRST]  Off/On off lement test

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

r ble

Note: THMIP sets a minimum level of previousdead ¢ to be used by the thermal element,

and is only active when testing ([THM]S\ )
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2.1.5 Broken Conductor Protection

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

Figure 2.1.54 shows the sequence network connection diagram in the case of a single-phaséseries
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 k¢ to (1 — kq).

Ein Single-phase series fault EN

;
X
@

A

ks > < -k H——>

k1Z4 lie liF (1-k1)Z
—

E1a T TE1B

Positive phase sequence
koZ> P loF (1-k2)Z2

— et M

Negative phase sequence
koZo |0F IOF (1 -ko)Zo
—>

L

Zero phase sequence

Il

e koZz |—(1-ka)Zo}—
KoZo |—{(1-ko)Zo}—

E1AT e

Figure 2.1.54 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 Ior at fault location in an single-phase series fault are given by:

Iip + I + Top =0 (1) O
Zorlor — Zorlor = 0 (2) O
Eia—Eis=Ziglir — Zrlir  (3)

where,

Eia, Eip: power source voltage

4
Z,: positive sequence impedance \%
Z,: negative sequence impedance @

Zy: zero sequence impedance
From the equations (1), (2) and (3), the following equations are

L+ 7
W=7 7+ 2,70 + 7,2, B1a ~ Em)

_ —Zy !
br =77, + 2120 + 252, F1a ~ Ep)
7 \'

Lo = 2,2, + 7,2+ 7,7, (E1a = Eip) \

The magnitude of the fault current depends o, overall system impedance, difference in phase
angle and magnitude between the p 0 oltages behind both ends.
Broken conductor protection elem D detects series faults by measuring the ratio of negative
to positive phase sequence curre »r%hl ). This ratio is given with negative and zero sequence
impedance of the system:

Le_|bel__Zo (b

Le [Lel Zo+Z%
The ratio is higher than 0.5%n a system when the zero sequence impedance is larger than the
negative sequenc% ce. It will approach 1.0 in a high-impedance earthed or a one-end

earthed system.

The characteri CD element is shown in Figure 2.1.55 to obtain the stable operation.
2
\ ll2l+| = BCD
setting & BCD
[l4] > 0.04xIn —,—_
II2] > 0.01xIn
. 0.01xIn + -
-, 1
(I — b
0.04xIn In: rated current

Figure 2.1.55 BCD Element Characteristic

— 63—
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Scheme Logic

Figure 2.1.56 shows the scheme logic of the broken conductor protection. BCD element outputs
trip signals BCD TRIP through a delayed pick-up timer TBCD.

The BCD protection can be disabled by the scheme switch [BCDEN] or PLC logic signal"'BCD
BLOCK.

ICD is the inrush current detector ICD, which detects second harmonic inrush current during
transformer energisation, and can block the BCD protection by the scheme switch [BCD;2F]. See
Section 2.1.7.

The broken conductor protection is enabled when three-phase current is*introduced and
[APPL-CT] is set to “3P”.

2130, 1822 TBCD A
[Beo | & 322 LL(‘) : BCD TRIP
A OP.BLOCK

0.00 - 300.00s

[BCD-2F]

ICD

[BCDEN]

+

IIONII

[i574]BCD BLOCK |

Figure 2.1.56 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 0.10-1.00 001 0.20 l2/ 11

TBCD 0.00 - 300.00s),  0.01s 1.00s BCD definite time setting
[BCDEN] Off / On Off BCD Enable

[BCD-2F] NA /BLK NA Blocked by ICD
[APPL-CT] 3P /2P¢,1P 3P Three-phase current input.

Minimum settiig, of the BC threshold is restricted by the negative phase sequence current
normally, present on the system. The ratio I, / I; of the system is measured in the relay continuously
anddisplayed on the metering screen of the relay front panel, along with the maximum value of
the lastf15 minutes I; max. It is recommended to check the display at the commissioning stage.
The BCDgetting 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.

_ B4
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2.1.6 Breaker Failure Protection

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

If the current continues to flow even after a trip command is output, the BFP judges it as a breaker
failure. The existence of the current is detected by an overcurrent element CBF provided fomeach
phase. For high-speed operation of the BFP, a high-speed reset overcurrent element is used. The
CBF clement resets when the current falls below 80% of the operating value as shown in Figure

2.1.57.
Pick-up
Drop-off

Figure 2.1.57 CBF element,Characteristic

Drop-off/Pick-up=0.8

In order to prevent the BFP from starting by accident during maintenance work and testing, and
thus tripping adjacent breakers, the BFP has the optional function of retripping the original
breaker. To make sure that the breaker has actually failed, a trip command is made to the original
breaker again before tripping the adjacent breakets,to prevent unnecessary 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 cefmmand pliis delayed pick-up timer, or retripping with trip
command plus overcurrent detection plus delayed pick-up timer.

An overcurrent element and delayed picksup timer are provided for each phase which also operate
correctly during the breaker failure rouitine in the event of an evolving fault.

Scheme logic

The BFP initiation is pesformed/on per-phase basis. Figure 2.1.58 shows the scheme logic for the
BFP. The BFP can befnitialized by the PLC logic signals [CBF _INIT-A] to [CBF INIT-C] and
[CBF_INIT]. ThehB#Pean be disabled by the PLC logic signal [CBF_BLOCK].

The BFP is startgdby pef-phase base trip signals or three-phase base trip signal as shown in Figure
2.1.58. These trip, signals must continuously exist as long as the fault is present.

The backtrippifiggsignal to the adjacent breakers CBF TRIP is output if the overcurrent element
CBF pperates.continuously for the setting time of the delayed pick-up timer TBTC after initiation.
Tripping of‘adjacent breakers can be blocked with the scheme switch [BTC].

Therelare two kinds of modes of the retrip signal to the original breaker CBF RETRIP, the mode in
which refrip 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
switeh [RTC].

Figure 2.1.59 shows a sequence diagram for the BFP when a retrip and backup trip are used. If the
circuit breaker trips normally, the CBF is reset before timer TRTC or TBTC is picked up and the
BFP is reset.

If the CBF continues to operate, a retrip command is given to the original breaker after the setting
time of TRTC. Unless the breaker fails, the CBF is reset by retrip. TBTC does not time-out and the
BFP is reset. This sequence of events may happen if the BFP is initiated by mistake and
unnecessary tripping of the original breaker is unavoidable.
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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 i§
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Figure 2.1.58"%\Breaker Failure Protection Scheme Logic
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Figure 2.1.59 Sequence Diagram
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Setting
The setting elements necessary for the breaker failure protection and their setting ranges are as
follows: 6
Element Range Step Default Remarks O
CBF 05-10.0A 0.1A 25A Overcurrent setting
(0.10-2.00 A)*)  (0.01 A) (0.50 A)
TRTC 0.00-300.00's 0.01s 040s Retrip time setting L 4
TBTC 0.00-300.00's 0.01s 050s Back trip time setting

[RTC] OffIDIR/OC Off Retrip control

[BTC] Off / On Off Back trip contrQ\

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

The overcurrent element CBF checks that the circuit breaker h; ed and that the current has
disappeared. Therefore, since it is allowed to respond to load ¢ t, it can be set to 10 to 200% of

the rated current.

The settings of TRTC and TBTC are determined by th ningfime of the original circuit breaker
(Tcb in Figure 2.1.59) and the reset time of the lement (Toc in Figure 2.1.59). The
timer setting example when using retrip can be o follows.

Setting of TRTC = Breaker opening time % et time + Margin
=40ms + 10ms + 20 {
= 70ms
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2.1.7 Countermeasures for Magnetising Inrush

GRD150 provides the following two schemes to prevent incorrect operation from a magnetigi
inrush current during transformer energisation.

- Protection block by inrush current detector O
- Cold load protection

2.1.7.1 Inrush Current Detector ¢

Inrush current detector ICD detects second harmonic inrush curre\@ transformer

energisation and blocks the following definite time overcurrent protectio
- 0Cl to OC4 (D

- DOCI to DOC4

- EFI to EF4

- DEFI to DEF4

- SEFI to SEF4

- DSEFI1 to DSEF4

- NOCI1 and NOC2

- DNOCI and DNOC2
- BCD

The blocking can be enabled or disabled by set t heme switches [****-2F].
The ICD detects the ratio ICD-2f between %n harmonic current 12f and a fundamental

current [1f in each phase current, and ou i ratio is larger than the setting value. Figure
2.1.60 shows the characteristic of ICD.el d Figure 2.1.61 shows ICD block scheme.

ol l4¢

@ I/l 11CD-2(%) H b
"> |li=ICDOC

E Definite time
i overcurrent

ICD-2(%)
IGQDOC
@ Figure 2.1.60 ICD Element Characteristic
A S !
ICD ? OP. BLOCK : :
il ! +—0C+D
c a i
. [****_ZF]_ : :

Figure 2.1.61 ICD Block Scheme
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Setting

The setting elements necessary for the ICD and their setting ranges are as follows:

Element Range Step Default  Remarks
ICD-2f 10 - 50% 1% 15% Second harmonic detection
ICDOC 05-25.0A 0.1A 05A ICD threshold setting

(0.10-200A)%  (0.0LA)  (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.

2.1.7.2 Cold Load Protection

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

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

This function modifies the overcurrent protectionfsettings, for a period after closing on to the type
of load that takes a high level of load on energisation¥This1s achieved by a ‘Cold Load Setting’, in
which the user can program alternative setting: Wormally the user will choose higher current
settings and/or longer time delays and/or disable elements altogether within this setting.

A state transition diagram and its scheme Jogiéyare shown in Figure 2.1.62 and Figure 2.1.63 for
the cold load protection. Note that the®scheme requires the use of two binary inputs assigned by
PLC function, one each for CB OREN and CB CLOSED.

Under normal conditions, where the cireuit breaker has been closed for some time, the scheme is in
STATE 0, and the normal default,setting 1s applied to the overcurrent protection.

If the circuit breaker opens thén ghelscheme moves to STATE 1 and runs the Cold Load Enable
timer TCLE. If the breaker{closgs®again while the timer is running, then STATE O is re-entered.
Alternatively, if TCLE expiges then the load is considered cold and the scheme moves to STATE
2, and stays there untilfthetbreaker closes, upon which it goes to STATE 3.

In STATE 2 and SFATER, the ‘Cold Load Setting’ is applied.

In STATE 3 thefColddLoad 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 resét of the cold load protection is also possible. In STATE 3, the phase currents are
monitoped 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
revertsio STATE 0. The accelerated reset function can be enabled with the scheme switch
[CLDOEN] setting.

Cold load protection can be disabled by setting [CLEN] to “Off”.

To test the cold load protection function, the switch [CLPTST] is provided to set the STATE 0 or
STATE 3 condition forcibly.

6F2S0842
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STATEO

CB status: Closed

Settings Group: Normal

Monitor CB status

CB opens CB closes

within
TCLE time

STATE 1

CB status: Open

Settings Group: Normal

Run TCLE timer

Monitor CB status

I <ICLDO for
. TCLR timer TCLDO time
TCLE timer expires
expires
STATES3

STATE 2 CB closes B status: Closed

CB status: Open 4 Settiftgs Group: Cold Load

Settings Group: Cold Load

< Run TCLR timer
Monitor CB status CB opens Within Monitor CB status
CLR tinie Monitor load current Iy,

Figure 2.1.62 State Transition'‘Diagram for Cold Load Protection
| p—— T 9499 —
i| STATEO 5 . & Change to
: ! STATE 1

1 I
[sTATE 1 322 tTCLEo —
! T @ - s | Change to
! i & 24 >1 STATE 2
i i —— 0.0- 10000.0s L
E : & Change to
i . — — >1 STATE 0
1 ] |
i i 501 —
i STATE 2 : Z & s| Change to
i i -— STATE 3
1 ] —
; ; 2502 N
i| STATE 3
e &
IT\ - TCLR
[CLEN] & t 0 o
T OFF" ' R [CLPTST] 1S0"_|
0.0 - 10000.0s P
503 "g3"
2304 108 noeoNTI} ' £° cBcLOSE
504
[l2305]CB NIG,CONT { CB OPEN
932, 1724 TCLDO
ICLDO| B | §33]1725 ™ 0.00 - 100.00s
—6_ 34, 1726
[CLDOEN]
+
"ON"

Figure 2.1.63 Scheme Logic for Cold Load Protection
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Setting

The setting elements necessary for the cold load protection and their setting ranges are as follows:
Element Range Step Default  Remarks O
ICLDO 05-10.0A 01A 25A Cold load drop-off threshold setting O

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

TCLE 0-10000 s 1s 100's Cold load enable timer
TCLR 0-10000 s 1s 100's Cold load reset timer ¢
TCLDO 0.00-100.00 s 0.01s 0.00s Cold load drop-o0 'm@
[CLEN] Off / On Off Cold load protecN

[CLDOEN] Off / On Off Cold load drop

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

Further, other element settings (OC1 to OC4, DOCI to DOC4@F4, DEF1 to DEF4, SEF1
to SEF4, DSEF1 to DSEF4, NOC1, NOC2 DNOCI1, DNO% CD) are required for the cold

ther current values

load protection.
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2.1.8 CT Requirements
2.1.8.1 Phase Fault and Earth Fault Protection

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

5P 20 : 10VA

TN

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

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

Overcurrent factor : The multiple of the CT rating mp to> 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, then,an overcurrent factor of 10 may be adequate.

Maximum burden : The total burden calculated “at, sated secondary current of all equipment
connected to the CT secondary, including relayginput burden, lead burden, and taking the CT’s
own secondary resistance into account. .lGRBL50 has an extremely low AC current burden,
typically less than 0.1V A for a 1A phase input, allowing relatively low burden CTs to be applied.
Relay burden does not vary with sgftings:

If a burden lower than the maxifium specified is connected, then the practical overcurrent factor
may be scaled accordingly. For the example given above, at a rated current of 1A, the maximum
value of CT secondary resistarnce plis,secondary circuit resistance (RCT + R2) should be 10Q. If
a lower value of, say, (RCls R2)/#~ 5Q is applied, then the practical overcurrent factor may be
increased by a factor of twio, thatlis, to 40A.

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

2.1.8.2 Minimumiknee Point Voltage

An alternative method of specifying a CT is to calculate the minimum knee point voltage,
accofding te, the secondary current which will flow during fault conditions:

V= IgfRer +Ry)

whefe:

Vi = knee point voltage

If = maximum secondary fault current

Rer =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
maximum fault current accurately. The knee point should be chosen with consideration of the
settings to be applied and the likely effect of any saturation on protection performance. Further,




TOSHIBA 6F2S0842

care should be taken when determining R2, as this is dependent on the method used to connect the
CTs (E.g. residual connection, core balanced CT connection, etc).

2.1.8.3 Sensitive Earth Fault Protection O

A core balance CT should be applied, with a minimum knee point calculated as describe@e.

2.1.8.4 Restricted Earth Fault Protection ¢

High accuracy CTs should be selected with a knee point voltage Vk os%rding to the
equation:

Vi>2x V, @
where Vs is the differential stability voltage setting for the schemeQ
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2.2 Overvoltage and Undervoltage Protection
2.2.1 Phase Overvoltage Protection

GRD150 provides two independent phase overvoltage elements with prografmmmable
dropoft/pickup(DO/PU) ratio. OV1 is programmable for inverse time (IDMT) or definite time
(DT) operation. OV2 has definite time characteristic only.

Note: OV1 element that has inverse time or definite time characteristics is discriminated with OV1-I
or OV1-D respectively.

Figure 2.2.1 shows the characteristic of overvoltage elements.

ickup

Dropoff

Figure 2.2.1  Characteristic of Overvoltage Elements

2.2.1.1 Inverse Time Overvoltage Protection

The inverse time overvoltage proteetion element OV1-1 has the IDMT characteristic defined by
equation (1):

1

t=TMs{é%s)_1] (1)

where:

t = operating time fogconstant voltage V (seconds),
V = energiging veltage (V),

Vs = oyerwpltage setting (V),

TMS =time'multiplier setting.

The IDMT characteristic is illustrated in Figure 2.2.2.

Definitetime reset

The, definite time resetting characteristic is applied to the OV1 element when the inverse time
delay is used.

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

If the delay period is set to some value in seconds, then an intentional delay is added to the reset
period. If the energising voltage exceeds the setting for a transient period without causing tripping,
then resetting is delayed for a user-definable period. When the energising voltage falls below the
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reset threshold, the integral state (the point towards operation that it has travelled) of the timing
function (IDMT) is held for that period.

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

The OV1 has a programmable dropoff/pickup(DO/PU) ratio. O

Overvoltage Inverse Time Curves

1000.000

100.000

10.000 -

Operating Time (secs)

1.000

\ 15 2 25 3
Applied Voltage (x Vs)
/'S Figure 2.2.2  IDMT Characteristic

Scheme Logic xﬁ\

Figure 2.2.3 showsrth eme logic of the overvoltage protection with selective definite time or

inverse time charactetistic.

The defini protection is selected by setting [OV1EN] to “DT”. Definite time element

OV1-Du for overvoltage protection, and trip signal OV1 TRIP is given through the
ed picksup timer TOV1.

ers¢ time protection is selected by setting [OV1EN] to “IDMT”. Inverse time element
nabled for overvoltage protection, and trip signal OV1 TRIP is given.

These protections can be disabled by the scheme switch [OV1EN] or PLC logic signal OV1
BLOCK.
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9196, 1888 o TOV1 y
1(* " 5 - :
ov1iD 2; ; 197, 1889 & 7 g g vt
* — S
t 40 o 460
3(x) |_8198. 1890 i - . |
0 t 7 0 — 0461
& ' -
— S o) TRIP
9212, 1904 0.00 - 300.00s 1=
o D 2
ov1l 2(+) 213, 1905 | o
3(x)| 3214, 1906 s
[OV1EN] _“DT" & @
+ "IDMT" L |

[i584]ov1 BLOCK ] QQ

(*)Note : Phases 1, 2 and 3 are repl the followings:
Phase 9
2PP 3PP
1 A - B phase A - B phase
2 B-Cph B - C phase
= C - Aphase

3
Figure 2.2 mage Protection (OV1)

L 4

Q
o
¥
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2.2.1.2 Definite Time Overvoltage Protection

OV2 element is used for definite time overvoltage protection.

This element has a programmable DO/PU ratio.

Scheme Logic

As shown in Figure 2.2.4, OV2 gives trip signal OV2 through delayed pick-up timer TOV2. The
OV2 trip can be blocked by incorporated scheme switch [OV2EN] and PLC logic sighal OV2

BLOCK.

9200, 1892 o667

1(x '
O o201, 1803 | & | &
OV2| 2(x) —1 9668 —
— oe60]
[OV2EN] - i | &
. L |

llonll

[h585]OV2 BLOCK ]y

TOV2
] Lﬂ_? 3459 QV2-1 ALARM
B Lg_? 8% \22 ALARM
N Lﬂ—ﬂ) L 3% Vo3 ALARM
0.00 - 300.00s o1 322 vz ALarm

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

[APPL-VT] setting
Phase
2PR 3PN, 3PV 3PP
1 A -Bphase A phase A - B phase
2 B - C{phase B phase B - C phase
3 — C phase C - Aphase

Figure 2.2.4

2.2.1.3 Setting

Definite Time Overvoltage Protection (OV2, OV3)

The table shows the setting ‘€leéments necessary for the overvoltage protection and their setting

ranges.
Element  Range Step Default Remarks

ovl 10.0 - 200.0 V! 01V 1200V OV1-l and OV1-D threshold setting

TOV1P 0.05 +100.00 0.01 1.00 OV1-I time multiplier setting. Required if [OV1EN] = IDMT.
TOV1D 0:00'=300.00s 0.01s 1.00s OV1-D definite time setting. Required if [OV1EN] = DT.
TOVAR 0.0-300.0s 01s 00s OV1-l definite time delayed reset.

OV1DPR%, 40 -98 % 1% 95 % OV1 DO/PU ratio setting.

ov2 10.0-200.0 V 0.1V 1400V 0V2 threshold setting.

TOV2 0.00-300.00s 0.01s 1.00s 0OV2 definite time setting.

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

[OVIEN] Off / DT / IDMT Off OV1 Enable

[OV2EN]  Off/On off OV2 Enable
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2.2.2 Phase Undervoltage Protection
GRD150 provides two independent phase undervoltage elements. UV1 programmable for inverse
time (IDMT) or definite time (DT) operation. UV2 has definite time characteristic only.

Note: UV1 element that has inverse time or definite time characteristics is discriminated with UV -1
or UV1-D respectively.

Figure 2.2.5 shows the characteristic of undervoltage elements.

Figure 2.2.5 Characteristic of Undefvoltage Elements

2.2.2.1 Inverse Time Undervoltage Protection

The inverse time undervoltage protection element UVAl-1 has the IDMT characteristic defined by
equation (2):

t=TMS x b 2)
-
where:
t = operating time for constant veltage V (seconds),
V = energising voltage (V),
Vs = undervoltage setting (V),
TMS = time multiplieg setting.

The IDMT characteristic s illustrated in Figure 2.2.6.

Definite time reset

The definit€ time\resetting characteristic is applied to the UV1 element when the inverse time
delay, isased.

If /definite time resetting is selected, and the delay period is set to instantaneous, then no
intentionalddelay is added. As soon as the energising voltage rises above the reset threshold, the
elementifeturns to its reset condition.

If the delay period is set to some value in seconds, then an intentional delay is added to the reset
period. If the energising voltage is below the undercurrent setting for a transient period without
causing tripping, then resetting is delayed for a user-definable period. When the energising
voltage rises above the reset threshold, the integral state (the point towards operation that it has
travelled) of the timing function (IDMT) is held for that period.

This does not apply following a trip operation, in which case resetting is always instantaneous.
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Undervoltage Inverse Time Curves

1000.000

100.000
/,

7 /
(3]
Q
K
Q
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o
£
s
8
IS T™S = 10
10.000 /

TMS =5

0 0.2 0.4 0.6 0.8 1
Applied Voltage (x Vs)

Figure2.2.6 IDMT Characteristic

Scheme Logic

Figure 2.2.7 shows the schéme lggic of the undervoltage protection with selective definite time or
inverse time characteristic.

The definite time pretection is selected by setting [UVI1EN] to “DT”. Definite time element
UV1-D is enabledifor undervoltage protection, and trip signal UV1 TRIP is given through the
delayed pick-up gifner TUV1.

The inverse timeyprotection is selected by setting [UV1EN] to “IDMT”. Inverse time element
UV1-I is enabledgfor undervoltage protection, and trip signal UV1 TRIP is given.

These protectiohs can be disabled by the scheme switch [UVIEN] or PLC logic signal UV1
BLOCK»

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

Note: The VBLK must be set lower than any other UV setting values.
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2204, 1896 TUV1

¢ 205, 1897
V1D 5, ’ —

206, 1898

2220, 1912

2467

,_..
o

UVv1-1 TRIP

468
$ UV1—2

469
§ 13T

|
I
y

— | =

,_,
o
|v||

|
k

[

—
o

I

L= ][=][=][=][=][=]

|
k
=)

0.00 - 300.00s

221, 1913 -

V1l 5

30) 222, 1914
i_\ -
[UVAEN] \
.
"IDMT" @
02224,1916 0

|

L 4
2_1| ad Wv1 TRIP

L= ]l= L= ][ =][=][=]

1(+)
UVBLK 9225, 1917
2(*)

676
226, 1918 _X_HNON UVBLK
3(x) = &
L UVBLK

[VBLKEN]
—
“ON"

[UVTST]
—
"OFF"

1588 [UV1 BLOCK

H

*

v

are replaced with the followings:

[APPL-VT] setting
2PP 3PN, 3PV 3PP
A - B phase A phase A - B phase
B - C phase B phase B - C phase
— C phase C - Aphase

@e 2.2.7 Undervoltage Protection (UV1)
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2.2.2.2 Definite Time Undervoltage Protection
UV2 element is used for definite time undervoltage protection.

Scheme Logic

As shown in Figure 2.2.8, UV2 gives trip signal UV2 through delayed pick-up timer TUVR2. The
UV2 trip can be blocked by incorporated scheme switch [UV2EN] and PLC logic signal UV2

BLOCK.
9208, 1900 2673 TUV2
i " 474
TN 209, 1901 & &t 7 y 35 YV2-1 ALARM
Uv2| 20— 0674
3 - o’
3(x)|3210, 190291 & &t UV2-2 ALARM
2675
473
[OV2EN] & &Lt 40 7 Uv2-3 ALARM
"ON" 0.00 - 300.00s 470
NON UVBLK ————— >1 42— UV2 ALARM

||:]589 UV2 BLOCK ||— 10—

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

[APPL-VT] setting
Phase
2PR 3PN, 3PV 3PP
1 A - B phase A phase A - B phase
2 B - C phase B phase B - C phase
3 — C phase C - Aphase

Figure 2.2.8 (| Definite Time Undervoltage Protection (UV2)

2.2.2.3 Setting

The table shows the,setting clements necessary for the undervoltage protection and their setting

ranges.
Element  Range Step Default Remarks

uvi 5.0-23000 V 01V 60.0V UV1 threshold setting

TUVIP 0:052960.00 0.01 1.00 UVI-I time multiplier setting. Required if [UVIEN] = IDMT.
TUVAD 0.00 - 300.00 s 0.01s 1.00s UV1-D definite time setting. Required if [UV1EN] = DT.
TUVIR 0.:0-300.0s 01s 0.0s UV1-I definite time delayed reset.

uv2 5.0-130.0V 01V 40.0V UV2 threshold setting.

TUV2 0.00 - 300.00 s 0.01s 1.00s UV2 definite time setting.

VBLK 5.0-200V 0.1V 100V Undervoltage block threshold setting.

[UVIEN] Off / DT / IDMT DT UV1 Enable

[VBLKEN]  Off /On Off UV block Enable

[UV2EN]  Off/On off UV2 Enable




TOSHIBA 6F2S0842

2.2.3  Zero Phase Sequence Overvoltage Protection
The zero phase sequence overvoltage protection is applied to earth fault detection on uneartheds
resistance-earthed system or on ac generators.

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

Model 100 and 200 series 300 and 400 series
[APPL-VT] setting 3PN 3PV 3PP 2PP 3PN 3PP 2PP
Z0V V(R1) | V() | V() | Y2 | V) | Ny -

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

The low voltage settings which may be applied make the ZOV €lement susceptible to any 3™
harmonic component which may be superimposed on the inputssignal®Pherefore, a 3™ harmonic
filter is provided to suppress such superimposed components.

For the earth fault detection, following two methods are in\ggneral use.

e Measuring the zero sequence voltage produced by VI tesidual connection (broken-delta
connection) as shown in Figure 2.2.9.

e Measuring the residual voltage across the earthing ttansformers as shown in Figure 2.2.10.

A B C

YV

[
R (YN CROTE0

Figure 2:2.9  Earth Fault Detection on Unearthed System

A B

g Q\ v GRD150
\

Resistor

Figure 2.2.10 Earth Fault Detection on Generator
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Two independent elements ZOV1 and ZOV2 are provided. The ZOV1 element is programmable
for definite time delayed or inverse time delayed (IDMT) operation, and the ZOV2 element f

definite time delayed operation only.
The inverse time characteristic is defined by equation (3).
t=TMS x {—] 3)

V)1

where:

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

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

The IDMT characteristic is illustrated in Figure 2.2.11.

ZOV Overvo a
Inverse Ti e

7S \
N T™S = 10
1.000 |

Opera

K N —
\\\\ TMS =5
|
O \\ T™S =2
0100 \‘
@ TMS =1
\ 0.010 {
0 5 10 15 20
Applied Voltage (x Vs)
L 4 Figure 2.2.11 IDMT Characteristic of ZOV
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Definite time reset

A definite time reset characteristic is applied to the ZOV1 element when the inverse time delay is
used. Its operation is identical to that for the phase overvoltage protection.

Scheme Logic

Figure 2.2.12 shows the scheme logic of the zero sequence overvoltage protection. Two negative
sequence overvoltage elements ZOV1 and ZOV2 with independent thresholds output trip signals
ZOV1 TRIP and ZOV2 TRIP through delayed pick-up timers TZOV1 and TZOV2.

The tripping can be disabled by the scheme switches [ZOV1EN] and [ZOV2ENNer PLC logic
signals ZOV1 BLOCK and ZOV2 BLOCK.

9228, 1920 TZOV1
ZOV1D 2 2 i 0
—Z 474
— o 22 z0v1 TRIP
ZOoV1I '
& &
[ZOVIEN] 2T
. 677
OMT >1 [ 4870 _L70v1 op
[i592]z0V1 BLOCKI
—ovg 1§22, 1921 2678 TZOV2
& & t /0 3475 70v2 ALARM
[ZOV2EN] 0.00 - 300.00s

uONu

[(5931zov2 BLOCKI

Setting

Figure 2.2.42 /"Zero Sequence Overvoltage Protection

The table below shows“the setting elements necessary for the zero sequence overvoltage
protection and their sctting ranges.

Element Range Step Default ~ Remarks

Z0V1 5.0%130.0 V 0.1v 200V ZOV!1 threshold setting (Vo) for tripping.

Z0V2 5.0-130.0V 0.1v 400V Z0V2 threshold setting (Vo) for alarming.

TZOV1P 0.05 -100.00 0.01 1.00 ZOV1-I time multiplier setting. Required if
[ZOV1EN]=IDMT.

TZOV&D 0.00-300.00s 0.01s 1.00s ZOV1-D definite time setting. Required if [ZOV1EN]=DT.

TZOVIR 0.0-300.0s 01s 0.0s ZOV1-| definite time delayed reset.

TZ0V2 0.00-300.00s 0.01s 1.00s ZOV?2 definite time setting

[ZOVIEN] Off / DT/IDMT DT ZOV1 Enable

[ZOV2EN] Off / On Off ZOV2 Enable
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2.2.4 Negative Phase Sequence Overvoltage Protection
The negative phase sequence overvoltage protection is used to detect voltage unbalan@e
conditions such as reverse-phase rotation, unbalanced voltage supplying etc.

The NOV protection is applied to protect three-phase motors from the damage whichfmay¢be
caused by the voltage unbalance. Unbalanced voltage supply to motors due to a phase l8sss€an
lead to increases in the negative sequence voltage.

The NOV protection is also applied to prevent the starting of the motor in the wrong direction, if
the phase sequence is reversed.

Two independent elements NOV1 and NOV2 are provided. The NOV1 element issprogrammable
for definite time delayed or inverse time delayed (IDMT) operation, and*the NO®V2 element for
definite time delayed operation only.

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

t=TMS xh/%/s)_l 4)

where:

t = operating time for constant voltage V, (sgeonds )
V, = Negative sequence voltage (V),
Vs = Negative sequence overvoltage setting (V))

TMS = time multiplier setting.

The IDMT characteristic is illustratéd in Figufe 2.2.13.

NOV Overvoltage
Inverse Time Curves

1000.000

100.000

mn
o
Q
2 10000 r\
Q
E
-
- ™S =10
i 1.000
5 \ \‘\|
o \
N T:\/sjs
™S =2
0.100 —
e .
™S =1
0.010 ‘ |
0 5 10 15 20

Applied Voltage (x Vs)

Figure 2.2.13 IDMT Characteristic of NOV
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Definite time reset

A definite time reset characteristic is applied to the NOV1 element when the inverse time delay is
used. Its operation is identical to that for the phase overvoltage protection.

Scheme Logic

Figure 2.2.14 shows the scheme logic of the negative sequence overvoltage protection.*Two
negative sequence overvoltage elements NOV1 and NOV2 with independent thresholds output
trip signals NOV1 TRIP and NOV2 TRIP through delayed pick-up timers TNOV1 and TNOV2.

The tripping can be disabled by the scheme switches [NOV1EN] and [NOVZENor PLC logic
signals NOV1 BLOCK and NOV2 BLOCK.

- - TNOV1
NOVAD 15232, 1924 " 1T 5
L —1 | 000HZ_|300 = S84 _Novi1 TRiP
~0.00- .00s
NOV1] L$248. 1940 A
& &
[NOVIEN] 'DT" | _ -
¥ "IDMT" >1 48794 Nouwror
l1596 INOV1 BLOCK [ 1|O
TNOV2

9233, 1925 680
NOV2 EI—Xf

[ZOV2EN]

+

ON"
[l1597 INOV2 BLOCK|

&l & Jt 0 §477 NOV2 ALARM

0.00 - 300.00s

Figure 2.2.14 Negative Sequence Overvoltage Protection

Settings

The table below shows, the,setting elements necessary for the negative sequence overvoltage
protection and their seftingganges.

Element Range Step Default Remarks

NOV1 5.0-1300V 0.1v 200V NOV1 threshold setting for tripping.

NOV2 5,0 -130.0V 0.1v 40.0V NOV?2 threshold setting for alarming.

TNOVIR 0.05 - 100.00 0.01 1.00 NOV1-I time multiplier setting.
Required ifNOV1EN]=IDMT.

TNOVID 0.00-300.00 s 0.01s 1.00s NOV1-D definite time setting.
Required if NOV1EN]=DT.

TNOVIR 0.0-300.0s 01s 0.0s NOV1-I definite time delayed reset.

TNOV2 0.00-300.00's 0.01s 1.00s NOV?2 definite time setting

[NOV1EN] Off / DT/IDMT Off NOV1 Enable

[NOV2EN] Off / On Off NOV2 Enable

The delay time setting TNOV1 and TNOV2 is added to the inherent delay of the measuring
elements NOV1 and NOV2. The minimum operating time of the NOV elements is around 200ms.
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2.3 Frequency Protection

For a six-stage frequency protection, GRD150 incorporates dedicated frequency measusing
elements and scheme logic for each stage. Each stage is programmable for underfrequency,
overfrequency or frequency rate-of-change protection.

Underfrequency protection is provided to maintain the balance between the power geneération
capability and the loads. It is also used to maintain the frequency within the normal range by load
shedding.

Overfrequency protection is provided to protect synchronous machines from poss§iblesdamage due to
overfrequency conditions.

Frequency rate of change protection is applied to ensure that load sheddifig oceurs very quickly
when the frequency change is very rapid.

A-phase to B-phase voltage is used to detect frequency.

Frequency element

Underfrequency element UF operates when a power systefipfrequency stays under the setting
value.

Overfrequency element OF operates when a power systemifrequency stays over the setting value.

These elements measure the frequency and check*the tnderfrequency or overfrequency every 5
ms. They operate when the underfrequency or ovesfrequency condition is detected 16 consecutive
times.

Both UF and OF elements output is inyalidated by undervoltage block element (FVBLK)
operation during undervoltage conditien.

Figure 2.3.1 shows characteristicsof UF and OF elements.

Hz /y\
OF
OF(setting
UE, setting
UF
0 V.
FVBLK setting

Figure 2.3.1  Underfrequency and Overfrequency Element

Frequengy rate-of-change element

The, frequency rate-of-change element calculates the gradient of frequency change (df/dt).
GRD150 provides two rate-of-change elements, a frequency decay rate element (D) and a
frequency rise rate element (R). These elements measure the change in frequency (A f) over a time
interval (At=100ms), as shown Figure 2.3.2 and calculate the Af/at every 5 ms. They operate
when the frequency change exceeds the setting value 50 consecutive times.

Both D and R elements output is invalidated by undervoltage block element (FVBLK) operation
during undervoltage condition.
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Hz
Af

At

)
(¢
4

m— \('o

Figure 2.3.2  Frequency Rate-of-Change Elem
Scheme Logic

a The frequency element
voltage is higher than the
element is programmable for
RQIEN].

N] or PLC logic signal FRQI

Figure 2.3.3 shows the scheme logic of frequency protection i
FRQ1 can output a trip command under the condition that thelsys
setting of the undervoltage element FVBLK (FVBLK=1). T

underfrequency or overfrequency operation by the schemg's

The tripping can be disabled by the scheme switch
BLOCK.

The stage 2 (FRQ?2) to stage 6 (FRQO6) are the &

Figure 2.3.4 shows the scheme logic of frequency®rate-of-change protection in stage 1. The
frequency rate-of-change element DFRQ1 0 t a trip command under the condition that the
system voltage is higher than the settin dervoltage element FVBLK (FVBLK=1). The
DFRQ1 element is programmable f ueney decay rate or frequency rise rate operation by the
scheme switch [DFRQ1EN].
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Figure 2.3.3  Scheme Logic of Frequency Protection
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Scheme Logic of Frequency Rate-of-change Protection
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Setting

The setting elements necessary for the frequency protection and their setting ranges are shown in
the table below.

Element Range Step Default Remarks

FRQ1 25.00 - 75.00 Hz 0.01Hz 49.00Hz  FRQ1 frequency element setting
TFRQ1 0.00-300.00 s 0.01s 1.00s Timer setting of FRQ1

FRQ2 25.00 - 75.00 Hz 0.01Hz 49.00Hz  FRQ2 frequency element setting
TFRQ2 0.00-300.00 s 0.01s 1.00s Timer setting of FRQ2

FRQ3 25.00 - 75.00 Hz 0.01Hz 49.00Hz  FRQ3 frequency element setiing
TFRQ3 0.00-300.00 s 0.01s 1.00s Timer setting of FRQS

FRQ4 25.00 - 75.00 Hz 0.01Hz 49.00Hz  FRQA4 frequency glementsetting
TFRQ4 0.00-300.00 s 0.01s 1.00s Timer setting of ER@4

FRQ5 25.00 - 75.00 Hz 0.01Hz 49.00Hz  FRQ5 frequency.element setting
TFRQ5 0.00-300.00 s 0.01s 1.00s Timer setting of FRQ5

FRQG6 25.00 - 75.00 Hz 0.01Hz  49.00 Hz FRQ6 frequencyelement setting
TFRQ6 0.00-300.00 s 0.01s 1.00s Timersetting of FRQ6

DFRQ1 0.1-15.0 Hz/s 0.1Hz/s 0.5Hz/s DFR®1 element setting

DFRQ2 0.1-15.0 Hz/s 0.1Hz/ls 0.5Hzls DFRQ2 element setting

DFRQ3 0.1-15.0 Hz/s 0.1Hz/s 0.5Hz/s DFRQ3 element setting

DFRQ4 0.1-15.0 Hz/s 0.1Hz/s 0.5Hzis DFRQ4 element setting

DFRQ5 0.1-15.0 Hz/s 0.1Hzls Q5Hzls DFRQ5 element setting

DFRQ6 0.1-15.0 Hz/s 0.1Hz/s 05 Hzls DFRQ6 element setting

FVBLK 40.0-100.0V 0.1V 40.0 V UV block setting

FRQ1EN Off / OF  UF off FRQ1 Enable

FRQZ2EN Off / OF | UF Off FRQ2 Enable

FRQ3EN Off / OF | UF Off FRQ3 Enable

FRQ4EN Off / OF  UF Off FRQ4 Enable

FRQ5EN Off / OF | UF Off FRQ5 Enable

FRQ6EN Off / OF / UF Off FRQ6 Enable

DFRQLEN Off/R/D Off DFRQ1 Enable

DFRQ2EN Off/R/D Off DFRQ2 Enable

DFRQ3EN Off/R/D Off DFRQ3 Enable

DFRQ4EN Off/R/D Off DFRQ4 Enable

DFRQ5EN  Off / R%D Off DFRQ5 Enable

DFRQ6EN  Off /| RebD Off DFRQ6 Enable
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2.4 Trip Signal Output

GRD150 provides various trip and alarm signal outputs such as three-phase and single-phasegtrip
and alarm of each protection. Figures 2.4.1 to 2.4.3 show gathered trip and alarm signals of gach
protection.

GRD150 provides 8 to 32 auxiliary relays for binary outputs as described in Section 3.2 “Fhese
auxiliary relays can be assigned to any protection outputs by PLC function. (Refer to Section 2.7.)

After the trip signal disappears by clearing the fault, the reset time of the tripping output relay can
be programmed by PLC function. The setting is respective for each output reldy.

When the relay is latched, it can be reset with the RESET key on the relay front patiel or a binary
input by PLC signal. This resetting resets all the output relays collectively.

In the tripping output relay, it must be checked that the tripping cireuit i§,opened with a circuit
breaker auxiliary contact prior to the tripping output relay resetting,im order to prevent the
tripping output relay from directly interrupting the circuit breakeg tripping coil current.

OC1TRIP
OC2 TRIP —

|

OC3 TRIP

DOC1 TRIP Jl—
DOC2 TRIP 21

DOC3 TRIP ——— >1 485 GEN. TRIP
EF1 TRIP _—

EF2 TRIP
EF3TRP ~—— Lo
DEF1 TRIP
DEF2 TRIP
DEF3 TRIP
SEF1 TRIP
SEF2TRIP — I
SEF3 TRIP

DSEF1 TRIP i,— =
DSEF2 TRIP

DSEF3 TRIP
NOC1 TRIP
DNOC1 TRIP
UC1 TRIP
THM TRIB,p =T
BCD TRIP. p— Y —
ov1 TRIP
UVITRIP >1
ZOVAIIRIP [

Novi TR — |
KT TRIP

DFRQ1 TRIP 478

FRO2 TRIP 21 FRQ. TRIP
DFRQ2 TRIP

DFRQ3 TRIP
DFRQ4 TRIP
DFRQ5 TRIP
DFRQ6 TRIP
— _/

By PLC

2.4.1 Three-phase Tripping Output




TOSHIBA 6F2S0842

OC1-A TRIP »

OCZ-ATRIP  —— 21 o1 8% GEN. TRIP-A O
OC3-ATRIP —

DOC1-A TRIP g J O
DOC2-ATRIP —

DOC3-ATRIP ——

UC1-A TRIP R
OC1-B TRIP -

0C2-B TRIP : o1 » .

0C3-B TRIP \

DOC1-B TRIP » _‘

DOC2-B TRIP —

DOC3-B TRP ——

UC1-B TRIP

0C1-C TRIP

OC2-CTRIP  —— 3% GEN. TRIP-C
oc3cTRP ——]

DOC1-C TRIP
J
DOC2-C TRIP
N
DOC3-C TRIP
UC1-C TRIP
OV1-1 TRIP R
UV1-1 TRIP — L 489
39 GEN. TRIP-AB
OV1-2 TRIP g ]
UV1-2 TRIP L 2490
& GEN. TRIP-BC
oV1-2 TRIP |
UV1-2 TRIP L
K & $90 GEN. TRIP-CA
|
h
3PV 1
3PP —
-

2PP

\ Figure 2.4.2  Single-phase Tripping
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DNOC2 ALARM 4
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NOV2 ALARM 4
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Figure 2.4.3  Alarm Outputs
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2.5 Autoreclose

The GRD150 model 300 and 400 series provide two-stage and multi-shot (five shots)
autoreclosing scheme and are applied for one-circuit breaker:

o Two-stage autoreclosing scheme (ARC1, ARC2)

Single phase or three phase autoreclosing scheme for the first shot

Three phase autoreclosing scheme for the second to fifth shot

Integrated synchronism check function for autoreclosing

Autoreclosing counter

The autoreclosing can be initialized by OC1 to OC4, EF1 to EF4, SEF1 tfo SEF4; DOC1 to DOC4,
DEF1 to DEF4, DSEF1 to DSEF4 trip signals or external trip signals whieh are set by scheme
switches [*#:#*-INIT] or PLC function. When a trip signal is not used, is used for ARC1, and used
for ARC2, set [***%-INIT] to “NA”, “ARC1” and “ARC2” respeetively#1f a trip signal is used to
block the autoreclose, set [****-INIT] to “BLK”.

The GRD150 model 300 and 400 series also provide the manual close function. For the manual
close function, refer to Section 2.6.3.

2.5.1 Autoreclosing Scheme

Two-stage autoreclosing ARC1 and ARC2 arg/provided. The scheme logic of both schemes are
same. When the different setting against a phase,fault and an earth fault is required for the dead
time setting, for instance, the ARC1 for phiasg fault and the ARC2 for earth fault is applied.

First-shot autoreclose

Three types of first-shot autoreclose medes are provided: three-phase autoreclose, single-phase
autoreclose, and user configurable autereclose. An optimal mode is selected by the autoreclose
mode selection switch [ARCEN],{ARCEN-S] and [ARCEN-C]. When autoreclose is disabled, all
switches above are set to "QFff".

Three-phase autoreclose:

In this autorecloséymodey three phases are tripped, and then reclosed regardless of the fault mode,
whether single-phase*fault or multi-phase fault. A shorter dead time can be set in this mode when
compared to thefsinglé-phase autoreclose. For the three-phase autoreclose, synchronism check and
voltage check between the busbar and the line are required. The voltage condition is set by PLC
function.

Thisgreclosing mode is simply expressed as "T" in the following descriptions.

Singlé-phase autoreclose:

In this mode, only the faulty phase is tripped, and then reclosed if a single-phase earth fault occurs.
Since power can be transmitted through healthy phases even during dead time, this mode is
convenient for maintaining power system stability. On the other hand, the capacitive coupling
effect between the healthy phase and faulty phase may cause a longer de-ionization time when
compared to a three-phase autoreclose. As a result, a longer dead time is required.

In case of a multi-phase fault, three phases are tripped, but reclosing is not made.
For single-phase autoreclose, each phase of the circuit breaker must be segregated.

This reclosing mode is simply expressed as "S" in the following descriptions.
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Configurable autoreclose:

User can configure the autoreclose condition by using the PLC function.

Two- to five-shot autoreclose

Any of two- to five-shot reclosing can be selected. In any case, the first shot is selected from,three
types of autoreclose modes as described in the above first-shot autoreclose. All successive shots
(up to five times), which are applied if the first shot fails, are three-phase tripping and reclosing.

The autoreclose can also be activated from an external line protection. At this tisfie, all autoreclose
modes described above are effective.

2.5.2 Scheme Logic

Figure 2.5.1 shows the simplified scheme logic for the first-shot autoreglose. Autoreclose for a
further fault incident becomes ready when the circuit breaker iselosedsand ready for autoreclose
(CB READY=1) and the on-delay timer TRDY is picked up, theg ARCEN], [ARCEN-S] or
[ARCEN-C] is set to "ON". The TRDY is used to determingsthe feclaim time.

TRDY

2530
ARC IN-PROG

1632 | CB READY

[ARCEN]
*oN
[ARCEN-S]

STEP COUNTER
F— sP1

Coordination — sp2
— SP3
— sP4

— SP5

[ARCEN-C]
¥
N

ARC1 INIT (Trip commandy)

=

FIF
R

ARC-SHOT
0.01-10.00s

ARCA-54 COND

T1S18
t 0

0.01-300.00s

JARCEN-S]
+
N

Single-phase trip- T1S1C

0.01-300.00s

t 40 ARC1-51 TRR
Oouﬁm 52 TRR-——————— »1
.01-310.00s S p—
-S3TRR ARCFT
LI 1251 -S4 TRR—

ARC2 INIT (Trip command) & 5 -85 TRR
o ARC2-51 TRR
>—J R S2TRR
-53 TRR
SP1 -S4 TRR

-S5 TRR

ARC-SUCSESS foqf
4,—‘1 ARGSSHOT1 ——
ARC-FT

0.01-300.00s

T251C

Figure 2.5.1 Autoreclose Scheme Logic

If the autoreclose is ready, the autoreclose is activated by ARC1 INIT or ARC2 INIT. The ARCI1
INIT and ARC2 INIT are programmed from tripping commands of various protection by PLC
function. Further the external tripping command signal EXT.TRIPA, EXT.TRIPB, EXT.TRIPC
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for each phase of the breakers can also activate the autoreclose. These signals are also
programmed by PLC function.

Once this autoreclose is activated, it is maintained by a flip-flop circuit until one reclosing cy¢le is
completed.

Final trip

If a fault occurs under the following conditions, three-phase final tripping is perfoumed and
autoreclose is blocked.

e Reclosing block signal is applied.

e Throughout the reclaim time

For evolving faults which occur after the set time, three-phase finaltsippifig is performed, and
reclosing is not performed.

If an evolving fault occurs when [ARCEN-S] is selected (="On'")Athree-phase final tripping is
performed, and reclosing is not performed.

Autoreclose for a single-phase fault

If the switch [ARCEN-S] is set to "On" in the firsgshot, the dead time counter T1S1S or T2S1S for
single-phase reclosing is started by any of the tsipping signals ARC# INIT-A to ARC#* INIT-C or
EXT.TRIPA to EXT.TRIPC. After the dead time'has elapsed, reclosing command ARC-SHOTT1 is
initiated.

If all the [ARCEN], [ARCEN-S] and [AREEN=C|are set to "Off", the autoreclose is not started.

Autoreclose for a multi-phase fault

Regardless of the reclosing mode, thtee-phase tripping is performed. If the [ARCEN] is set to
"On", the dead time counter T1S1 ork2ST for three-phase reclosing is started. After the dead time
has elapsed, reclosing command ARC-SHOT is initiated based on the operating conditions of the
voltage and synchronism check ¢lements programmed by PLC function.

If the operating conditions\of the voltage and synchronism check elements are not satisfied during
three-phase reclosing, theyI I'STR or T2S1R is then picked up and reclosing is reset.

User-configurable autoreclese

If the [ARCEN{C] is¢set to "On" and the operating conditions programmed by PLC function are
satisfied, the deadytime counter T1S1C or T2S1C for three-phase reclosing is started. After the
dead time has glapsed, reclosing command ARC-SHOTT1 is initiated.

Voltage and Synchronism check

Thet¢ are four voltage modes as shown below when all three phases of the circuit breaker are
open. The voltage and synchronism check is applicable to voltage modes 1 to 4 and controls the
energising process of the lines and busbars in the three-phase autoreclose mode.

Voltage Mode 1 2 3 4
Running (Busbar) voltage (VR) live live dead dead
Incoming (Line) voltage (V) live dead live dead

The synchronism check is performed for voltage mode 1 while the voltage check is performed for
voltage modes 2 to 4.
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0.00 - 100.00S

Figure 2.5.2 Energising*Control Scheme

Figure 2.5.2 shows the energising control scheme.“Bhe voltage and synchronism check output
signal VCHK 1is generated when the following cénditions have been established;

e Synchronism check element SYN operates and on-delay timer TSYN is picked up.

e Overvoltage detector for rufining voltage OVRV and undervoltage detector for incoming
voltage UVIV operate, and,on-delay timer TLRDI is picked up. (This detects live bus and
dead line condition.)

e Undervoltage detector forgunming voltage UVRV and overvoltage detector for incoming
voltage OVIV operat€,’andwn-delay timer TDRLI is picked up. (This detects dead bus and
live line conditien.)

e Undervoltage detecton,for running voltage UVRYV and undervoltage detector for incoming
voltage UVIV opesate, and on-delay timer TDRDI is picked up. (This detects dead bus and
dead line conditien.)

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

Setting of [VCHK] Energising control

KRDI Reclosed under "live bus and dead line" condition or with synchronism check
DRLI Reclosed under "dead bus and live line" condition or with synchronism check
DRDI Reclosed under "dead bus and dead line" condition or with synchronism check
SYN Reclosed with synchronism check only.

OFF Reclosed without voltage and synchronism check.

When [VCHK] is set to "LRDI", the line is energised in the direction from the busbar to line under
"live bus and dead line" condition. When [VCHK] is set to "DRLI", the lines are energised in the
direction from the line to busbar under "dead bus and live line" condition.

When a synchronism check output exists, autoreclose is executed regardless of the scheme switch
position.
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When [VCHK] is set to "SYN, a three-phase autoreclose is performed with the synchronism check
only.

When [VCHK] is set to "OFF", three-phase autoreclose is performed without voltagefand
synchronism check.

The voltage and synchronism check requires a single-phase voltage from the busbar and the line as
a reference voltage. User can select one reference voltage from A phase, B phase, C phase, A-B
phase, B-C phase and C-A phase by the scheme switch [APPL-VTS].

Permanent fault

When reclose-onto-a-fault is activated, when a permanent fault exists, three-phasesfinal tripping is
performed. However, this operation is performed only in the single-shot@utereclose mode. In the
multi-shot autoreclose mode, reclosing is retried as described below.

Note: The SOTF (Switch-on-to-fault) function is required to be programmed by PLC function,
because the DOC element cannot operate when the above faultis,affault such as a three-phase
close-up fault.

Two- to five shot autoreclose

Multi-shot autoreclose can be executed up to four timestafter the first-shot autoreclose fails. Figure
2.5.3 shows the simplified scheme logic for the ndmlti-shot autoreclose of the second to fifth shot.

The multi-shot mode, two to five shots, is set with thelscheme switch [ARC*-NUM].

In low-speed autoreclose, the dead time counter, T152 or T2S2 for the second shot is activated if
the first shot autoreclose is performed, butatripping occurs again. Second shot autoreclose is
performed only when the voltage and synehfoniSm check element operates (VCHK = 1) after a
period of time set on the T1S2 or T252 Mas elapsed. At this time, outputs of the step counter are:
SP1 =1, SP2 =0, SP3 =0, SP4 =Oyand SP5 = 0.

Autoreclose is completed at this stép. if'the two shots mode is selected for the multi-shot mode.
Therefore, the tripping following the, "réclose-onto-a-fault" becomes the final tripping (ARC FT =

1.

If the voltage and synchronism check element does not operate within the period of time set on the
timer T1S2R or T2S2RWwhiehis started at the same time as T1S2 is started, the multi-shot
autoreclose is cancelled (AR€ FT = 1).

When the three shotstmode is selected for the multi-shot mode, autoreclose is further retried after
the above tripping oceurs. At this time, the T1S3 and T1S3R, or T2S3 and T2S3R are started. The
third shot autoreelose is performed only when the voltage and synchronism check element
operates after thegoeriod of time set on the T1S3 or T2S3 has elapsed. At this time, outputs of the
step counterarexsSP1 =0, SP2 =1, SP3 =0, SP4 =0 and SP5 = 0.

The thrée shots mode of autoreclose is then completed. Therefore, the tripping following the
"reelese-onto-a-fault" becomes the final tripping (ARC FT = 1).

If the voltage and synchronism check element does not function within the period of time set on
the T1S3R or T2S3R, multi-shot autoreclose is cancelled.

When the four or five shot autoreclose is selected, autoreclose is further retried once again for
tripping that occurs after the "reclose-onto-a-fault". This functions in the same manner as the three
shot autoreclose.




TOSHIBA 6F2S0842

ARC IN-PROG {1
& FIF
R
ARC1 INIT sP2

(Trip command)

]
f
]

3

o
=
&
8
8

9547 539
+ _EI—!— ARC-SHOT2
1652 | ARC1-S2 COND

ARC1-82 TRR O

—1§548 1.$%%  Arc-sHoTs O
I
ARC1-S3 COND

ARC1-S3 TRR

i
(]
N
0

>
Pl
X
1]
X
o]
N

o
L=
ey
S
o
8
&

]
]
X

E

o
= 2
2 g
8 g
g
g
8

SP3 ARC-SHOT3

-

7
.

=
i3

13549
&

-]
]

1654 | ARC1-S4 COND

(2]
s
o T
E
o
4 <
%g

>
x
Q
%)
I
9
N
‘;|

E

o
L=
ey
S
o
8
&

ARC1-S4 TRR

2550
&
1655 | ARC1-S5 COND

3

o

ARC-SHOT5

[%]
0
a
\_IJL'\:]
o »
3
o
2 2
a QB
a8
o g
&

%
Q
()
3
3
(%)
>
2
Q
;
)
v

o
S|
%
3
8
@

N
N>
o

ARC2 INIT
(Trip command) R

-]
i
i

o
4 2
8 8

SP2 ARC-SHOT2

=

o
L=
ey
S
o
8
&

1
&

L FIF
R
SP3 ARC-SHOT3

i

T2S3R

ARC2-S3 TRR

13557
&

ARC2-54 COND

ARC2-84 TRR

—1.35%8
o

0.01-300.00s
ARC2-S5 COND

T2S5R

X X L»L(l) ARC2-S5 TRR
0.01-310.00s
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Sequence cq Q

Co-ordination’ is /maintained between the autoreclose sequences of adjacent relays on a feeder.

Thi at a relay will register the flow of fault current and increment through its autoreclose
] even if another relay actually carries out the tripping and reclosing operations. This
fun isfinitiated by the operation of OC, EF or SEF element, and can be disabled by the scheme

ORD-OC], [COORD-EF] or [COORD-SE].

Theﬁeclose shot number at the local terminal A is coordinated with that at the adjacent terminal B
as shown in Figure 2.5.4.

A B Fault
| i

() e ' 7
GRD150 GRD150

Figure 2.5.4 Sequence Coordination
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2.5.3 Setting

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

Element Range Step Default Remarks

ARC

TRDY 0.0-600.0s 01s 60.0s Reclaim time

T1S1 0.01-300.00s 0.01s 10.00's 1st shot dead time for Stage 1

T1S1S 0.01-300.00's 0.01s 10.00s 1t shot dead time for Stage 4#4(Single-phase ARC)

T1S1C 0.01-300.00s 0.01s 10.00's 1st shot dead time for Stage 4s(€onfigurable ARC)

T1S1R 0.01-310.00s 0.01s 20.00s 1t shot reset timesfor Stage1

T1S2 0.01-300.00's 0.01s 10.00's 2n shot dead time for Stage 1

T1S2R 0.01-310.00s 0.01s 20.00's 2nd shot reset time'for Stage 1

T1S3 0.01-300.00s 0.01s 10.00s 3rd shot dead time'for Stage 1

T1S3R 0.01-310.00s 0.01s 20.00's 3rd shotreset time for Stage 1

T1s4 0.01-300.00s 0.01s 10.00s 4ishotdead time for Stage 1

T1S4R 0.01-310.00s 0.01s 20.00's 4% shotseset time for Stage 1

T1S5 0.01-300.00s 0.01s 10.00 s Stishot dead time for Stage 1

T1S5R 0.01-310.00s 0.01s 20.00% 6 shot reset time for Stage 1

T2S1 0.01-300.00's 0.01s 10:00,s 1st shot dead time for Stage 2

T2S1S 0.01-300.00s 0.01s 20.00 s 1st shot dead time for Stage 2 (single-phase ARC)

T2S1C 0.01-300.00s 0.01s 20.00 1st shot dead time for Stage 2 (configurable ARC)

T2S1R 0.01-310.00s 0.0dss 20,00 s 1st shot reset time for Stage 2

T2S2 0.01-300.00's 0.01s 10.00's 2n shot dead time for Stage 2

T2S2R 0.01-310.00s 0.0¥s 20.00s 2nd shot reset time for Stage 2

T2S3 0.01-300.00s 0.00s 10.00s 3rd shot dead time for Stage 2

T2S3R 0.01-310.00s 0.07s 20.00s 3rd shot reset time for Stage 2

T254 0.01-300.00s 0.01s 10.00s 4t shot dead time for Stage 2

T2S4R 0.01-310.00's 0.01s 20.00's 4th shot reset time for Stage 2

T2S5 0.01 -300.00,s 0.01s 10.00's 5th shot dead time for Stage 2

T2S5R 0.01-310:00 s 0.01s 20.00s 5t shot reset time for Stage 2

W 0.01-410.00s 0.01s 2.00s Output pulse time

TSUC 0.1-600.0s 01s 30s Autoreclose succeed judgement time

TRCOV 0.1 4600.0 s 01s 10.0s Autoreclose recovery time after final trip

TARCP 0.1"2600.0 s 01s 10.0s Autoreclose pause time after manually closing

TEVLV 0.07"-300.00 s 0.01s 0.30s Dead time reset for evolving fault

TRSET 0:01-300.00 s 0.01s 3.00s Autoreclose reset time

VCHK Sync. check

OVR 5.0-1500V 01V 50.8V Live check for running voltage

UVR 5.0-1500V 0.1V 127V Dead check for running voltage

eV 5.0-1500V 01V 508V Live check for incoming voltage

0\l 5.0-1500V 0.1V 127V Dead check for incoming voltage

SYNOV 5.0-150.0V 01V 50.8V Synchronism check

SYNUV 5.0-1500V 01V 826V Synchronism check

SYN© 5-75° 1° 30° Synchronism check
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Element Range Step Default Remarks
SYNDf 0.02-0.50 Hz 0.01 Hz 0.50 Hz Synchronism check
TLRDI 0.00-100.00 s 0.01s 0.05s Voltage check time
TDRLI 0.00-100.00s 0.01s 0.05s Voltage check time
TDRDI 0.00-100.00 s 0.01s 0.05s Voltage check time
TSYN 0.00-100.00's 0.01s 1.00s Synchronism check time
[ARCEN] Off/On On Autoreclose enable
[ARCEN-S] Off/On Off Single-phase autoreclose gnable
[ARCEN-C] Off/On Off Configurable autoregloseenable
[ARC-NUM] S1/S2/S3/S4/S5 S1 Autoreclosing shot number,
[OC1-INIT] NA/AL/A2/BLK Al Autoreclose initiation by @C1
[OC2-INIT] NA/A1/A2/BLK NA Autoreclose initiationtby’OC2
[OC3-INIT] NA/A1/A2/BLK NA Autorecloseétipitiatior’by OC3
[OC4-INIT] NA/A1/A2/BLK NA Autorecloseuinitiation by OC4
[DOC1-INIT] NA/AL/A2/BLK NA Autoreclese initiation by DOC1
[DOC2-INIT] NA/A1/A2/BLK NA Autoreclose initiation by DOC2
[DOC3-INIT] NA/AL/A2/BLK NA Autareglose initiation by DOC3
[DOC4-INIT] NA/A1/A2/BLK NA Autoreclose initiation by DOC4
[EF1-INIT] NA/AL/A2/BLK NA Autoreclose initiation by EF1
[EF2-INIT] NA/A1/A2/BLK NA Autoreclose initiation by EF2
[EF3-INIT] NA/A1/A2/BLK NA Autoreclose initiation by EF3
[EF4-INIT] NA/A1/A2/BLK NA Autoreclose initiation by EF4
[DEF1-INIT] NA/A1/A2/BLK NA Autoreclose initiation by DEF1
[DEF2-INIT] NA/A1/A2/BLK NA Autoreclose initiation by DEF2
[DEF3-INIT] NA/AL/A2/BLK NA Autoreclose initiation by DEF3
[DEF4-INIT] NA/A1/A2/BLK NA Autoreclose initiation by DEF4
[SEZL-INIT] NA/A1/A2/BLK NA Autoreclose initiation by SE1
[SE2-INIT] NA/A1/A2/BLK NA Autoreclose initiation by SE2
[SE3-INIT] NA/AL/A2/BLK NA Autoreclose initiation by SE3
[SE4-INIT] NA/AL/A2/BLK NA Autoreclose initiation by SE4
[DSEZ-INIT] NA/AL/A2/BRK NA Autoreclose initiation by DSE1
[DSE2-INIT] NA/ALIA2/BLK NA Autoreclose initiation by DSE2
[DSE3-INIT] NA/ALA2IBEK NA Autoreclose initiation by DSE3
[DSE4-INIT] NA/A1/A2/BLK NA Autoreclose initiation by DSE4
[EXT-INIT] NA/AT/A2/BLK NA Autoreclose initiation by external trip command
[APPLA/TS] AIB/C/IAB/BCICA Phase setting for Synchronism and voltage check
[VCHK] Non/LRDI/DRLI/DRDI/SYN Non Synchronism and voltage check
[COORD-OC]  OffiOn 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
o€ 0.2-2500A 0.1A 50A OC for co-ordination

(0.04 —50.00 A) (*) (0.01A) (1.00 A)
EF 0.2-250.0A 0.1A 15A EF for co-ordination

(0.04 —50.00 A) (*) (0.01A) (0.30 A)
SEF 0.025-0.125A 0.01A 0.050 A SEF for co-ordination

(0.005 — 0.025 A) (0.01A) (0.010 A)
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(*) 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. In single-phase
autoreclose, the secondary arc current induced from the healthy phases may affect the
de-ionization time. Therefore, it is necessary to set a longer dead time for singlg=phase autoreclose
compared to that for three-phase autoreclose.

In three-phase autoreclosing, if the voltage and synchronism check dog§™et operate within the
period of time set on the delayed pickup timer T+S#R which is started atthé samnie time as the dead
time counter T*S* is started, reclosing is not performed and three-phase,autéreclose is reset to its
initial state. Therefore, for example, TRR is set to the time setting ‘0fthe T*S* plus 100 ms.

The TEVLV determines the possibility of three-phase reclosing foram evolving fault.

When the TEVLYV is set to the same setting as the T+S*S, three-phase reclosing is performed for
all evolving faults. As the setting for the TEVLV is made’shorter, the possibility of three-phase
reclosing for an evolving fault becomes small and that of three®phase final tripping becomes large.

2.5.4  Characteristics of Measuring Elements

Voltage and Synchronism Check Elements OVI;'UVI, OVR, UVR, and SYN

The voltage check and synchronism checkelements are used for autoreclose.

The output of the voltage check elémentis used to check whether the line and busbar are dead or
live. The voltage check element, hasundervoltage detectors UVI and UVR, and overvoltage
detectors OVI and OVR for the line%incoming) voltage and busbar (running) voltage check. The
under voltage detector checks thatithe line or busbar is dead while the overvoltage detector checks
that it is live. These detectors fun€tign in the same manner as other level detectors described later.

Figure 2.5.5 shows the,characteristics of the synchronism check element used for the autoreclose
if the line and busbar agelive.

The synchronism €heckielement operates if both the voltage difference and phase angle difference
are within their settingyalues.

Vi
Incoming
voltage
Incoming,voltage () oVl
Running voltage(Vr) UV
Vr
Running
ov voltage
Synchronism check area A, C, D: Voltage check
B: Synchronism check
(a) Synchronism check zone (b) Voltage and synchronism check zone

Figure 2.5.5 Voltage and Synchronism Check Element
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For the element SYN, the voltage difference is checked by the following equations.
SYNOV < VR < SYNUV

SYNOV < VI <SYNUV O
where, O
VR = busbar (running) voltage

VI = line (incoming) voltage S
SYNOV = lower voltage setting
SYNUYV = upper voltage setting \%
The phase difference is checked by the following equations. m
VR -VIcos02>0
VR - VIsin (SYN6) > VR - VI sinf 0

where, Q
0 = phase difference between VR and VI @
SYNBO = phase difference setting
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2.6 Control Function

GRD150 provides the following bay level control functions:

- MIMIC configuration

- Control of switchgears, circuit breakers, disconnectors (open/close command)
- Monitoring of switchgears, circuit breakers, disconnectors

- Display and monitoring of metering values

- Synchronism check

2.6.1 MIMIC Configuration

The object status indicators are used to indicate the switching devices sueh as circuit breakers and
disconnectors via the MIMIC configuration picture on the HMINThe MIMIC configuration
picture is produced by PC software “MIMIC editor tool” via RS232€,port. For MMIC editor tool,
refer to the MIMIC editor instruction manual.

Table 2.6.1 shows the user-configurable objects and Figure 246.1shows a MIMIC drawing screen
of the MIMIC editor

Table 2.6.1 User-configurable Object

Object Use Maximum Number of object
CB (Circuit breaker) Control.& indication 1

DS (Disconnectorswitch) Control'& indication 5

EDS (3 state disconnector switch) Control & indication 2

COS (On/Off switch) €ontrol & indication 4

IND (Indicator) Indication 8

Meter (Digital meter) Indication -- (no limit)

*¥**kV Main bus
| ***Ly Reserve bus
T

wwen  wwlV
@ COos1 ]—!J_H" wxw
¢ COS52
VE #*xx wxlV
Vi wewx wxkV

DE »x waHz .___Ml xwww B

DS =» w==xDeg

Figure 2.6.1 Sample Screen of MIMIC Editor

Table 2.6.2 and Figure 2.6.2 show the setting range of power system quantity for the digital meter
and its setting screen of MIMIC editor tool.
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Table 2.6.2 Setting range of Digital Meter

Data ID Width Precision Max Min M B Unit
la (A-phase current) 6 0 999999 0 1 0 A

Ib (B-phase current) 6 0 999999 0 1 0 A

Ic (C-phase current) 6 0 999999 0 1 0 A

le (Residual current) 6 0 999999 0 1 0 A

Ise (zero-sequence current for SEF) 6 1 9999.9 0 1 0 A

Va (A-phase voltage) 6 2 999.99 0.00 1 0 kv
Vb (B-phase voltage) 6 2 999.99 0.00 1 0 kv
V¢ (C-phase voltage) 6 2 999.99 0.00 1 0 kv
Ve (Residual voltage) 6 2 999.99 0.00 1 0 kv
Vab (A- to B-phase voltage) 6 2 999.99 0.00 1 0 kv
Vbc (B- to C-phase voltage) 6 2 999.99 0.00 1 0 kv
Vca (C- to A-phase voltage) 6 2 999.99 0.00 1 0 kv
Vs (residual voltage) 6 2 999799 0.00 1 0 kv

f (Power system frequency) 5 2 75:00 20.00 1 0 Hz
PF (Power factor) 6 3 1.000 -1.000 1 0

P (Active power) 6 0 999999 0 1 0 kw
Q (Reactive power 6 0 999999 0 1 0 kvar
Wh_p (Watt hour: positive) 6 0 999999 0 1 0 kWh
Wh_n (Watt hour: negative) 6 0 999999 0 1 0 kWh
varh_p (var hour: positive) 6 0 999999 0 1 0 kvarh
varh_n (var hour: negative) 6 0 999999 0 1 0 kvarh
Vr (Voltage for synchro. check) 6 2 999.99 0.00 1 0 kv
Df (Frequency difference) 4 2 9.99 0.00 1 0 Hz
Dtheta (Phase difference) 4 1 99.9 0.0 1 0 degree
fft (Frequency rate-of-change) 6 2 99999 99999 1 0 Hz/s
THM (Thermal overload) 5 1 99999 -99999 1 0 %

Digital Meter Properties

| DIGITAL METER
—Ihzert Data
Data IO I
Wiidth |6
Frecision I2
WIERS IQQQQQ
Min -99999
M |1
B Iu
Cancel Il

Figure 2.6.2  Digital Meter Setting Screen
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2.6.2

Control

The GRD150 can indicate the status of circuit breakers and disconnectors via the MIMIE
configuration picture on the graphical LCD display (HMI) and the status information from them
can be transmitted to the remote control system. The GRD150 can also control switchgearsfSuch as
circuit breakers or disconnectors opened and closed over the remote control system. The status
information and control signals are transmitted over the serial bus. Binary inputs and outputs for
control are configured by PLC function.

On the MIMIC picture, the object device is selected and its open/close control isdecally performed
via the push-button keys on the front panel.

The following devices are controlled:

Object device Input / output Max. number gf device
Circuit breaker (CB) 2State / 2Control 1
Disconnector switch (DS) 2State / 2Control 5
3 State disconnector switch (EDS) | 3State / 4Control 2
On / Off switch (COS) 1 output 4

Furthermore the maximum 8 devices are indicated as indication only.

Figure 2.6.3 shows the overview of select andycentrol operation logic. The GRD150 selects an
object device according to the remote, local @r RLC command signal and controls the object
device by the remote, local or PLC control output. The control output is performed by a binary
output (BO) assigned by PLC function.

—Device provision information: The sinbol defined on MIMICTgenfiguration picture.
+ ' Object device provided
Local &
Local select Judgmentlof. select E — Device selection
R " N >1 condition
emote Py Local, Remete or PLC

Remote select

PLC select

Local control

Remote control

&
L Judgment of control L
— >1 condition
&

Device control

[=]

Local, Remote or PLC

Device control

PLC controt

No response of d

&
+
Paret state of device ﬂ
! b
1

output

I\

evice

Change of device control output:
Var: Pulse output
Fix: The output continues to the
device operation.

Figure 2.6.3  Overview of Select and Control Operation Logic

Scheme logic

Figure 2.6.4 shows the typical scheme logic of CB close select and control operation. The scheme
logic of CB open operation and other device’s operation (DS, EDS, etc.) is similar to it.

CB_ENABLE shows CB is on the MIMIC diagram.
CB_SELECTED is given by CB_ENABLE and select command from PLC/panel/remote system
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and select enable signal which made in internal logic.

CB_CL _CNTL is given by CB_SELECTED and close command from PLC/panel/remote system
and close enable signal which made in internal logic. In addition, CB_CL_OUT is given for
device control. It is kept till the timer “CBCLP” count up in case of [CBPM] “Var”, or till changed
device status. CB_CL_OUT must be assign to BO by PLC function.

+ . §912

CB on MIMIC diagram CB_ENABLE
|B338]cB_SELCMD » §768 CB_SELECTED
Local I_,—‘ 2821
Select on panel _& CB_CL_CNTL
Remote

CBCLP
Select from [CBPM] | o B CL OUT
Communication + — - _CL_
Var
Select enable

p340[cB cLCcMD |
Local

I(bar) on panel
Remote

Close from
ICommunication

Close enable

||_2304 [CB N/O CONT]i

(Note) CB_SELCMD: CB select command assigned by PLC.
CB_CLCMD: CB close command assigned by PLC.
CB_N/O CONT: CB N/O contact assigned by PLC

"Eix"

Figure 2.6.4 Scheme Logic of CBiClose and Control Operation

CB pulse mode [CBPM] is as follows:

The pulse mode can be set to “Fix2’or “Var”."When “Fix” selected, the control output turns OFF
automatically after the device regponds¢’If the device does not respond, the control output turns off
after the setting time of CB response, cheégk timer CBRSPT has passed. When “Var” selected, the

control output is ON during thé"Setting time of CBCLP or CBOPP. (For the setting range, see
2.6.2.7.)

When CBPM = Fix selected,
1) If the device responds,

Control output “§ON
OPEN ORE

52a (N/O) ?

52b (N/C) ’/

2) If theidevice does not respond,

Control output
OPEN

52a (N/O)

52b (N/C)
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When CBPM = Var selected,

1) OPEN control
CBOPRP setting O
Control output
OPEN L

52a (N/O)
52b (N/C)

¢
2) CLOSE control (b
CBCLP setting 0

52a (N/O)
52b (N/C) @

COS has pulse mode “Latch” or “Pulse”. In ¢ase“ofs*'Latch” the COS output is kept till other
1&3

Control output
CLOSE

Q

command. In case of “Pulse” the COS outp t 5 seconds.

EDS has 3 state “OPEN”, “CLOSE”, hen the control method is as follows:

Close command
or
|(bar) at panel

—

Open command
or
O(circle) at panel

X& X (disapprove)
The GRD150 provid e following three control method:

Loc

@nuol
L ntrol
The etatls are described after.

2.6.2.1 Control Right

4
The control right, which is possessed by local or remote, is selected by the push-button key
on the front panel.

Password protection is provided. The password is required to change from “Remote” to “Local”
control. The changing from “Local” to “Remote” requires no password. If the changing from
“Local” to “Remote” has been forgotten and the state of local control operation is left, the state is
automatically changed to the remote control operation after the panel turns off.
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Local control

Local control means the control operation from the relay front panel (MIMIC panel). In local
control the device to control can be selected using cursor keys and press | SELECT | key to fiX the

object, then press @ or @ key to output control signal.

Control right Object device Fix the Object Control operation
selection selection

@ — v.a —> GEEeD) — (0.0

Figure 2.6.5 Key Operation for Local Control

Atpressed | SELECT | key GRD150 checks control right, operation lock, device status, and so on

to the selected device. If the select operation is valid, then the object symbol'Teverses and displays
a guidance ‘Object fixed... . If the select operation is invalid, then'display guidance of the factor

as shown in Table 2.6.3. Press | ENTER | key to delete the errorfguidance.
Table 2.6.3 Guidance Message

Guidance message Notes

- Device selection is completed, or the device has responded.
OPEN interlock failed

CLOSE interlock failed

EARTH interlock failed

FREE interlock failed

Control right failed
Synchronisation not established
Under control blocking

No response returned N6 response of device
Pallet undefined

Under double command blocking
— (status unchanged) During the device response or defining the device

At pressed @ ot @ key GRD150 checks interlock condition, control direction and

synchronous. If gontrolthe open operation to the device of open status, it is mistake and GRD150
cancels the selected status.

More than 604eéonds passed until pressed @ or @ key , then GRD150 cancels the selected
status:

Remote control

Remote'control means the control operation from remote control center via communication. It can
be provided for both direct operation control and select & operation control. The object mapping,
response of control and events, etc. depend on the communication protocol such as
IEC60870-5-103, etc.. See communication profile about them.

PLC function

PLC control means the control operation signal assigned by PLC function. It is valid both local
and remote. PLC control function is provided for automatic control, control by the switch of other
local control panel, etc. Any control logics can be programmed by PLC function. Table 2.6.4
shows a sample of control logic by PLC.
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Table 2.6.4 Control logic by PLC

Input or Output Information Signal assign
Input signal to control|Status of device N/O and N/C contact information introduced by BI(Binary,
function from PLC logic input) is assigned to a device status signal.

Select & operation control  |In case of automatic control or local control panel a entrol
switch signal (Bl signal) is assigned to a select & operation
control signal.

Interlock condition Interlock condition programmed by BI signals, etc. is
assigned to a non-established signal ofsthe interlock.

Configurable counter Signal introduced by Bl signal suchvas 30F and Pulse WH,
etc. is assigned to a configurable gounter,

Synchronism check Synchronism check execution signal is,assigned to “1” signal
continuously when CB closethby syrehronism check.

Af check Af check execution signaliis,assignied to “1” signal
continuously if Af chegklis,incléided during synchronism
check above.

Output signal to PLC logic|Control output Control output signalfor each device is assigned to a binary
from control function output signal (BOSignal).

Events Events of Seleéy& operation control, select completion,

seleChfail, interlock fail, etc. are outputted.

2.6.2.2 Double Command Blocking

Double command blocking function cang®Be, provided. This function prevents from control
multiple devices. It is to block select command while the previous control is in progress to realize
secure control. The control operation is blocked during device selection, control execution and
device operating.

Double command blocking occurs during’selected device, the selected device is canceled.

Double command blocking oc€urs diwing operating device, the operation is continues.

2.6.2.3 Control inhibition

The whole control opgratiom, except trip command by relay scheme can be blocked to prevent
incorrect operationgwhen, system testing or inspection, etc. The control operation is blocked by
setting the switchJOPROCK] to “LOCK?”. This status is not indicated anything in default setting.

“OPELOCK” signal i§ for block the trip command or status indication using by PLC function.

2.6.2.4 4, Software Interlock

Software intéslock is to block control output when the interlock condition is failure. It can be
prowided by'using the PLC function for any control direction of every device.

Software interlock is valid when the signal for interlock (i.e. CB_OPILOCK) is on. It is given
from device status, device alarm, etc. from BI using PLC function.

2.6.2.5 Interlock bypass

Interlock bypass mode can be provided. This function is to control the switchgear devices forcibly
and is available when the interlock condition is not valid caused by communication failure or
unavailable, etc.. The interlock bypass mode can be set from the MIMIC and the upper systems.
This mode is retained until reset or DC supply “OFF”.
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2.6.2.6  Supervision of device control

GRD150 check the device status of 2 status input (CB, DS, IND) or 3 status input (EDS) on
MIMIC diagram. GRD150 make the signal (i.e. CB_PLT FAIL, CB_UNDEF) after the deVice
status is invalid more than setting time.

GRD150 check the response time from control output to change device status. GRD150 make the
signal (i.e. CB_NORESP) after the device status unchanged more than setting time.

2.6.2.7 Setting

The setting ranges to perform above control functions are as follows:

Element Range Step Default  Remarks

CBPM Fix / Var Fix CB pulse mode

DS1PM - DS5PM Fix / Var Fix DS1 -BS5 pulse mode
EDS1PM, EDS2PM Fix / Var Fix EDSH,EDS2 pulse mode
CBOPP 0.1-100.0s 01s 50s CB'open pulse width

CBCLP 0.1-100.0s 01s 50s CB,close pulse width

DS10PP - DS50PP 0.1-100.0s 01s 508 DS1 - DS5 open pulse width
DS1CLP - DS5CLP 0.1-100.0s 01s 50% DS1 - DS5 close pulse width
EDS10PP, EDS20PP 0.1-100.0s 01s 5.0's EDS1, EDS2 open pulse width
EDS1CLP, EDS2CLP 0.1-100.0s 0.1s 5.0s EDS1, EDS?2 close pulse width
EDS1EAP, EDS2EAP 0.1-100.0s 0.ks 5.0s EDS1, EDS2 earth pulse width
EDS1FRP, EDS2FRP 0.1-100.0s O'%bs 50s EDS1, EDS?2 free pulse width
COS1PM - COS4PM Latch / Pulse Latch COS1 - COS4 pulse mode
CBRSPT 0.1-100.0s 0l1s 200s CB response check timer
DS1RSPT - DS5RSPT 0.1-700.0°'s 0.1s 20.0s DS1 - DS5 response check timer
EDSIRSPT, EDS2RSPT 0.1 —400.0's 01s 200s EDS1, EDS2 response check timer
CBPLT 0.1% 100.0°s 01s 200s CB palette check timer
DS1PLT- DS5PLT 0.1-4000s 01s 200s DS1 - DS5 palette check timer
EDS1PLT, EDS2PLT 0041000 s 01s 200s EDS1, EDS? palette check timer
INDIPLT - IND8PLT 0 -100.0s 01s 20.0s IND1- IND8 palette check timer
[OPLOCK] Unlock / Lock Unlock Operation lock

2.6.3 Synchronismand/Voltage Check

When a%ircuit breaker is closed, the GRD150 executes a synchronism and voltage check using the
voltages on'both ends of the circuit breaker. The circuit breaker is closed when either of the checks
isSatisfactony.

Synchronism Check

Synchronism check is performed when voltages are live on both ends of the circuit breaker and
closing of the breaker is permitted when the following conditions are fulfilled.

- Running voltage (VR) and incoming voltage (VI) are higher than the set value Vov.

- The differences in amplitude and phase angle of VR and VI are smaller than the set value AV
and A0 respectively.

- The difference in frequency of VR and VI is smaller than the set value Af.

The condition for synchronism check such as CB, DS condition is programmed by PLC function.
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Voltage Check

Voltages are checked and closing of the circuit breaker is permitted only when the following
conditions are fulfilled.

Voltage is higher than the set value Vov (live condition) on one end of the circuit breaker and
lower than the set value Vuv (dead condition) on the other end.

Voltages are dead on both ends.

The synchronism check zone is shown in Figure 2.5.5 (a) and in Figure 2.5.5 (b), A, C and D are
voltage check zones and B is a synchronism check zone.

2.6.4 Metering and Counter Function

The GRD150 measures current and demand values of phase currents,phase and phase-to-phase
voltages, residual current, residual voltage, symmetrical component/currents and voltages,
frequency, power factor, active and reactive power, and energy. ‘Bhe measurement data shown
below is displayed on the LCD of the relay front panel or on théylocal or remote PC.

Current

The following quantities are measured and updated everyisecond.

Magnitude and phase angle of phase current (Tg; Imle)
Magnitude and phase angle of zero sequence cairent’from residual circuit (Ig)

Magnitude and phase angle of zero sequence éurrent from core balance CT (Ise) for model 200
and 400 series

Magnitude and phase angle of symmetrical’‘component current (11, 12, I()
Magnitude and phase angle df,phase voltage (Va, Vb, V¢)
Magnitude and phase angle&fphase-to-phase voltage (Vab, Vbe, Vca)

Magnitude and phase angle of'zero sequence voltage which is measured directly in the form of
the system residual voltage (Ve) for model 100 and 300 series

Magnitude and phage angle of voltage for synchronism check (V) for model 300 and 400 series
Magnitude andjphasetangle of symmetrical component voltage (V1, V2, V()

Active power (P)

Reactivespower (Q)

Active eneigy (Wh)

Reagtive ehergy (varh)

Powenffactor (PF)

Frequency (f)

Frequency rate-of-change (Hz/s)

Percentage of thermal capacity (THM%)

Demand

Maximum, minimum and average of phase voltage (Vga, Vp, V¢: max, min, av)

Maximum, minimum and average of phase-to-phase voltage (Vab, Vbc, Vca: max, min, av)
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- Maximum of zero sequence voltage which is measured directly in the form of the system
residual voltage (Ve: max) for model 100 and 300 series

- Maximum of phase current (I, Ip, Ic: max.)
- Maximum of zero sequence current from residual circuit (Ig: max)

- Maximum of zero sequence current from core balance CT (Ise: max) for model 200 and 400%eties
- Maximum, minimum and average of frequency (f: max, min, av)

The displayed quantities depend on [APPL-CT] and [APPL-VT] setting as shown in Table 2.6.5.
The input current and voltage more than 0.01xIn(rated current) and 0.06) atse€ondary side are
required for the measurement.

The above system quantities are displayed in values on the primary sid¢ og/omthe secondary side
as determined by a setting. Max, min, and av values in Demand show maximum, minimum and
average values in the terms of demand time setting ( 1 to 60 minutes)y The updated cycle of
demand value is the time of the demand time setting. To display aecuratevalues, it is necessary to
set the CT ratio as well. For the setting method, see "Setting the Status" in 4.2.6.5.

Phase angles above are expressed taking the positive sequenicelvoltage as a reference phase angle,
where leading phase angles are expressed as positive gGh).

The signing of active and reactive power flow direction®an be set positive for either power
sending or power receiving. The signing of reactivéspewer can be also set positive for either
lagging phase or leading phase.

The values of active energy (Wh) and reactivesgnergy (varh) can be changed by setting.

A-phase to B-phase voltage is used to mea$uredrequency (f).

Table 2.6.5 Displayed Quantity Depends on APPL setting

PPL setting APPL-CT APPL-VT
2P 1P 3PN | 3PV [ 3PP | 2PP
v

Quantity

w
e’

)
NN VAN RN KN

<

\

Vab
Vbe
Vca
Ve
Vs
V1
V2 v

NN N NN
<

N AN AN

\

\
\
RN NN/ NN

RN ENIEN

AN
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PPL setting
Quantity

APPL-CT

APPL-VT

2P

1P

3PN | 3PV | 3PP

2PP

V0

P

Q

Wh

varh

PF

RN ENANEN

ANV N N IR NN IRN

f

N ENENENENENEN
N ENENENENENEN
NENENENENEN

THM

v

v

The GRD150 can monitor the upper or lower limit value of power system‘quantities and issue an
alarm or record an event if the measured value is exceed the uppefaer lower limit value set. Two
stage limits for the upper and lower limit value can be set respecfively*

- Upper: High warning limit, High alarm limit

-Lower: Low warning limit, Low alarm limit

The hysteresis setting for the upper or lower limit valug,can,be set as shown in Figure 2.6.6.

Hysteresis setting

High alarm limit

>

High warning limit

Power system quantity

Low warning limit

Low alarm limit

= |

High warning

[

High alarm.

Low warning

—

LoWw alarm

Figure 2.6.6

Monitoring of Upper and Lower Limit

The setting(range$§ for metering and monitoring the upper or lower limit value are as follows:

Element Range Step Default Remarks

Display value Primary/Secondary Primary Metering

Wh 0- 999999 1 0

Whr 0- 999999 1 0

Varht 0- 999999 1 0

varh- 0- 999999 1 0

[[HALMEN] Off / On Off Current | high alarm enable
[[HWAMEN] Off / On Off Current | high warning enable
[ILALMEN] Off / On Off Current | low alarm enable
[ILWAMEN] Off / On Off Current | low warning enable
[VHALMEN] Off / On Off Voltage V high alarm enable
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Element Range Step Default Remarks
[VHWAMEN] Off / On Off Voltage V high warning enable
[VLALMEN] Off / On Off Voltage V low alarm enable
[VLWAMEN] Off / On Off Voltage V low warning enable
[PHALMEN] Off / On Off Active power P high alarm enable
[PHWAMEN] Off / On Off Active power P high warning enable
[QHALMEN] Off / On Off Reactive power Q high alarm enahle
[QHWAMEN] Off / On Off Reactive power Q highsWarning enable
[QLALMEN] Off / On Off Reactive power Qugw alarm.enable
[QLWAMEN] Off / On Off Reactive power @iow Warning enable
[fHALMEN] Off / On Off Frequency f high @larm’enable
[fHWAMEN] Off /On Off Frequency f high warning enable
[fLALMEN] Off / On Off Frequencyflowalarm enable
[LWAMEN] Off / On Off Freguencyflow warning enable
[leHALMEN] Off / On Off Currentle high alarm enable
[leHWAMEN] Off / On Off Current le high warning enable
[leLALMEN] Off / On Off Current le low alarm enable
[leLWAMEN] Off / On Off Current le low warning enable
[VeHALMEN] Off / On Off Voltage Ve high alarm enable
[VEHWAMEN] Off /On Off Voltage Ve high warning enable
[VeLALMEN] Off / On Off Voltage Ve low alarm enable
[VeLWAMEN] Off / On Off Voltage Ve low warning enable
[HALM 0.0-999.9 kA 01 0.0 kA Current | high alarm
IHWAR 0.0 -999.9 kA 0:1 0.0 kKA Current I high warning
ILALM 0.0 -999.9 kA 0.1 0.0 kA Current | low alarm
ILWAR 0.0-999.9 kA 0.1 0.0 kA Current | low warning
[HYST 0.00 - 040 kA 0.01 0.00 kA Current | hysteresis setting
VHALM 0.0 =999.9%V 0.1 0.0 kv Voltage V high alarm
VHWAR 0.0:=.999.9%V 0.1 0.0 kv Voltage V high warning
VLALM 0:0=999.9 kV 0.1 0.0kv Voltage V low alarm
VLWAR 0.0-999.9 kv 0.1 0.0 kv Voltage V low warning
VHYST 070 - 20.0 kV 0.1 0.0 kv Voltage V hysteresis setting
PHARM -999.9-9999MW 0.1 0.0 MW Active power P high alarm
PHWAR -999.9-9999MW 0.1 0.0 MW Active power P high warning
PLALM -999.9-9999MW 0.1 0.0 MW Active power P low alarm
PLWAR -999.9-9999MW 0.1 0.0 MW Active power P low warning
PHYST 0.0-20.0 MW 0.1 0.0 MW Active power P hysteresis setting
QHALM -999.9-9999Mv 0.1 0.0 Mv Active power P high alarm
QHWAR -999.9-9999Mv 0.1 0.0 Mv Reactive power Q high warning
QLALM -999.9-9999Mv 0.1 0.0 Mv Reactive power Q low alarm
QLWAR -999.9-9999Mv 0.1 0.0 Mv Reactive power Q low warning
QHYST 0.0-20.0 Mv 0.1 0.0 Mv Reactive power Q hysteresis setting
fHALM 25.0-75.0 Hz 0.1 25.0 Hz Frequency Q high alarm
fHWAR 25.0-75.0 Hz 0.1 25.0 Hz Frequency Q high warning
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Element Range Step Default Remarks

fLALM 25.0-75.0 Hz 0.1 25.0 Hz Frequency Q low alarm
fLWAR 25.0-75.0 Hz 0.1 25.0 Hz Frequency Q low warning
fHYST 0.00-0.10 Hz 0.1 0.00 Hz Frequency Q hysteresis setting
leHALM 0.00 - 99.99 kA 0.01 0.00 kA Current le high alarm
leHWAR 0.00 - 99.99 kA 0.01 0.00 kA Current le high warning
leLALM 0.00 - 99.99 kA 0.01 0.00 kA Current le low alarm
leLWAR 0.00 - 99.99 kA 0.01 0.00 kA Current le low warning
leHYST 0-100A 1 0A Current le hysteresis Setting
VeHALM 0.0-999.9 kv 0.1 0.0kv Voltage Ve highalarm
VeHWAR 0.0-999.9 kV 0.1 0.0 kv Voltage Ve high warning
VelALM 0.0-999.9 kv 0.1 0.0kv Voltage Ve lowalarm
VeLWAR 0.0-999.9 kv 0.1 0.0 kv Voltage, Velowarning
VeHYST 0.0-20.0kv 0.1 0.0 kv Voltage Vethysteresis setting
Demand time 1/5/10/15/30/60 min 10 min Demanditime

Counter, in-service and operation time monitor function
This counter function counts the following items:

- Trip and autoreclosing

-2

- Operating devices on MIMIC diagtam (CB, DS, EDS)

- Configurable counts (max. 8)
The counted values can be reset orfiget toyany values manually.
The counter counts the numberfof/ttip and autoreclosing ARC.
The following >I' counter af€ alSesprovided:

The 2 I” counter increments‘thesvalue of current to the power ‘y’, recorded at the time of issue of
the tripping signal, on‘a phase by phase basis. An alarm is issued when the count for any phase
exceeds a user-defided Setting > I"ALM.

The 2I’ count alarm gan be enabled or disabled by setting the scheme switch [2IYAEN].

The count-up giming of devices can be selected one from among the “OFF” to “ON” status, “ON”
to “OF Fstatusgboth “ON” and “OFF”, and a cycle. The cycle is for counting operation times. It
counts up a whole cycle as follows:

Close gontrol -> Close status -> Open control -> Open status
(Earth control -> Earth status -> Free control -> Free status in case of EDS)

The#contact conditions of above devices are input to binary input circuits configured by PLC
function. (Refer to Section 3.2.2.)

An alarm is issued when the count exceeds a user-defined setting of each device i.e. CBCTALM.
The device count alarm can be enabled or disabled by setting the scheme switch of each device i.e.
[CBCTAEN].
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Bl

N/O contact
N/C contact
cTs=Cc-0
1 2 3 4
CTS=C-Off 2 3 4

CTS=C-OnOff

cTs=Cycle

Configurable counter can work by using PLC function and setting eount status. The signal for
input counter is CNT1_SIG, , CNT8_SIG. The count-up timing can beSelected one from among
the “OFF” to “ON”, “ON” to “OFF” and both “ON” and “OFF”,

An alarm is issued when the count exceeds a user-defined setting of each counter i.e. CTIALM.
The count alarm can be enabled or disabled by setting the séheme switch of each counter i.e.
[CTIAEN].

The accumulated in-service time of the following ‘devi€es can be monitored
- Circuit breaker (CB)
- Configurable timer (max. 7)

Configurable timer can work by using PLC\functién. The signal for input timer is ONTIM1_SIG,,
ONTIM7_SIG. An alarm is issued when the time exceeds a user-defined setting of each timer i.e.
CBCTTALM. The timer alarm cambesenabled or disabled by setting the scheme switch of each
timer i.e. [CBCTTAEN]. The maximuim, accumulated time is 30,000 days. If it exceeds 30,000
days, automatically resets to “0%

N/C e & —

Totalylime

Further, the opérdtion time of the following devices can be monitored
-(Circuit,breaker (CB)
- Disconnector switch (DS1 to DS5)
- 3'State disconnector switch (EDS1 Close, EDS1 Earth, EDS2 Close, EDS2 Earth)

Close command Open command
Control output —,—\— —, I—
N/O contact IS S
N/C contact R —
<> < >
T1 T2

The operation time show the maximum operation time and the last operation time for each device
of control direction. If the operation did not succeed (i.e. no response), the time was not recorded.
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The maximum operation time can be cleared manually.

Note: The error of measured operation time is within £5ms. If a binary output for tripping is applied,
the error will be larger.

The setting ranges for counter and timer are as follows:

Element Range Step Default  Remarks

CBCTS NA/C-On/C-Off/C-OnOff/Cycle NA CB count status

DS1CTS - DS5CTS NA/C-On/C-Off/C-OnOff/Cycle NA DS1 - DS5 couft status
EDS1CLOSECTS NA/C-On/C-Off/C-OnOff/Cycle NA EDS1 closexeount staftis
EDS1EARTHCTS NA/C-On/C-Off/C-OnOff/Cycle NA EDS1 eafthjeountistatus
EDS2CLOSECTS NA/C-On/C-Off/C-OnOff/Cycle NA EDS2 close count status
EDS2EARTHCTS NA/C-On/C-Off/C-OnOff/Cycle NA EDS?2 earth count status
CT1S-CT8S NA/On/Off/OnOff NA Counterd - Counter8 status
[CBCTAEN] Off/On Off CBcount alarm enable
CBCTALM 0-29999 0 CB count alarm

[DS1CTAEN] - Off/On Off DS1 - DS5 count alarm enable
[DS5CTAEN]

DS1CTALM - DS5CTALM 0-29999 1 0 DS1 - DS5 count alarm
[EDS1CLOSECTAEN] Off/On Off EDS1 close count alarm enable
EDS1CLOSECTALM 0-29999 1 0 EDS1 close count alarm
[EDS1EARTHCTAEN] Off/On Off EDS1 earth count alarm enable
EDS1EARTHCTALM 0-29999 1 0 EDSI1 earth count alarm
[EDS2CLOSECTAEN] Off/On Off EDS?2 close count alarm enable
EDS2CLOSECTALM 0-29999 1 0 EDS2 close count alarm
[EDS2EARTHCTAEN] Off/On Off EDS?2 earth count alarm enable
EDS2EARTHCTALM 0-29999 1 0 EDS?2 earth count alarm
[CT1AEN] - [CTBAEN] Off/On Off Counterl — Counter8 alarm enable
CT1ALM - CT8ALM 0-29999 1 0 Counterl - Counter8 alarm
[CBCTTAEN] Off{@n Off CB close total time alarm enable
CBCTT ALM 0%,29999 day 1 0 CB close total time

CBCTT ALM 041439 min 1 0 CB close total time

CBCTT ALM 0=59s 1 0 CB close total time

[TT1AEN] - [TTZAEN] Off/On Off Total time 1 - 7 alarm enable
TT1ALM - T7 ALM 0-29999 day 1 0 Total time 1 - 7 alarm

TT1 ALM&ETIT7ALM 0 - 1439 min 1 Total time 1 - 7 alarm

TT1 ALM - TT7RALM 0-59s 1 Total time 1 - 7 alarm

[TripAEN] Off/On Off Trip alarm enable

Trips ALM 1-30000 1 0 Trip alarm

[ INYA EN] Off/On Off 2. I*y alarm enable

ANNYA'LM 10 - 30000 E6 E6 10000 2. 1"y alarm threshold setting

Y Value 1.0-20 0.1 2.0 y value setting

Trips 0-99999 1 0 Trip counts for setting

ARCs 0-99999 1 0 ARC counts for setting

SI'YA, ZINYB, ZItyC 0-99999 1 0 >y counts for setting
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Element Range Step Default ~ Remarks

CBCT 0-29999 1 0 CB operation counts

DS1CT - DS5CT 0-29999 1 0 DS1 - DS5 operation counts O
EDS1CLOSECT 0-29999 1 0 EDSLI close counts
EDS1EARTHCT 0-29999 1 0 EDS1 earth counts O
EDS2CLOSECT 0-29999 1 0 EDS2 close counts
EDS2EARTHCT 0-29999 1 0 EDS?2 earth counts V'S
CT1-CT8 0-29999 1 0 Counterl - Countér8 counts
CBCTT 0-29999 day 1 0 CB close %

CBCTT 0 - 1439 min 1 0 CB clos

CBCTT 0-59s 1 0 CB close (dtal e

TTL-TT7 0 - 29999 day 1 0 T% -

TT1-TT7 0- 1439 min 1 0 otahtimer 1 - 7

TT1-TT7 0-59s 1 0 Totabtimer 1 -7
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2.7 PLC (Programmable Logic Controller) Function

GRD150 is provided with PLC function allowing user-configurable sequence logics on bigary:
signal. The sequence logics (e.g. trip, interlock and alarm) with timers, flip-flops, AND, OR, NOT
logics, etc. can be produced by using the PC software “PLC editor tool” and linked to thie signal
corresponding to element or binary circuit.

The PLC function is available to produce the following logics and signals and to assign them to BI
and BO:

- select & operation control condition, interlock condition
- tripping logic circuit

- protection logic circuit, protection block circuit

- external alarm circuit

- initiation trigger of disturbance record

- eftc.

Configurable binary inputs, binary outputs and LEDs are programamed by the PLC function to
perform above. And the temporary signals (N0.2816 to No0.30%1) are provided for complicated
logics or using user-configured signal in many logics.

For example, when “GEN.TRIP” signal of protectionistlinked to the binary output auxiliary relay
TRP1 of 101 module (IO1-TP1), the PLC logic is assignedto,the signal No. 485 of GEN.TRIP for
PLC input and the signal No. 2560 of IO1-TP1 for Ple€ eutput as shown in Figure 2.7.1 by the
PLC editor tool. For PLC editor tool, refer to PRE€ toolinstruction manual.

101
PLC input PLC output  Auxiliary relay
Protection §485 . PIIG,logi¢ 2560 | TRP1 N
and GEN.TRIP R 1
Control —
functions 2561 TRP2 T
— —2— _____
= 101-TP2 \ | Binary
output
— signals
§2562 |BO1 | ] g
= 131-801 \__
¥ [ §2567r| FAIL ’_f
101-FAl -

Figure 2.7.1 Binary Output Circuit
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W PLGO01 - PLGtool o [=] ]
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0T
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om0l

e : ourewt Jar -

= 673, 190 SO

L

i

THEUT T 9 9000000 0000000G0G0 0

T 13, WIEL
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1

100 % ~
IDLE [NUM [ 1840, 720 fo00E
Figure 2.7.2  Sample Screen of Produ c by PLC Tool
GRD150 provides 8 user-configurable time user-configurable switches with
three-positions to be programmed by using the P . Refer to Section 4.2.6.2 ‘Setting the

PLC setting’.

The followings show a sample of signal ass & control condition produced for control by
PLC tool. @

) =10l x|
File Edit Miew Tool Option
| m|8lolx| =% |ah T8
Line | No, _ J-atmf Turn | Logical expression | Timer/FF "I'Trmeﬁtg [5 | a|—
CB_W/0_COMT o 101 -B11 MGHE S-<l +
o 101-BI1Z MOMNE - B
[x] 101-B12 . MOME - || Mo
o 101:E14 MIOME - d N
1] 101-E15 MOMNE - \
o 101-BIE MOME - — b
o 12-BI1 MONE - ,
5] ozBIz MNONE - 5
o 12212 MONE - -
n | [TREA:1E] BINEHF - __,ﬂ’_
cle” = _ms __________________________
(C) 2005 TOSHIEN: Corp. 4

Status signal of device
is assigned to BlI.
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Enter select & operation control condition from PLC.

MGRD'Iﬁl] — WORK - PLGtool 1Ol =|
File Edit Miew Tool Option Help
| 21810l = Qe wE
Line | Mo _ 4 engit [ Gycle | Turn | Losical expression | Timer/FF | Te/sie. (5 [ =] —
_t-Tina  OWTIMELSIG a0 o CB_MAD_COMT HGHE - S~ . |t
_-1 2 =413 OmWTIMEZ_SIG ] o 101-B19 MOME - Sk
e 3 2420 OMTIME3 516G el o 101-BI10 MOME - b
,’ 4 233 CB_SELCMD a0 1] 103-El MOKE - d
1 & 233 CE_OPCHMD a0 1] 103-Bl3 MOME - \
\ f &m0 CB_CLCMD a0 o 103812 MOME -
\\ 7 231 DS1_SELCWD aa £} 103-Bl4 MOME -
No g M2 DS1_0FPCMD a0 0 103-BIE MONE
S a 2343 DE1_CLCMD a0 0 1D3EBIS MOME
g sae nEs es can an n TREN:IFd MINME
ModeTTH~[GRD150
User-specified cydlE = - BE o emmm ===

Ready

Assign control outputs to BOs.

ﬁGRmﬁl] — WORK - PLGtool 1Ol =|
File Edit Miew Tool Option Help
| 5l8lo|x| =% w8 |
Line | Mo. [ Output _ - d Srele - FTum™ [ 1GRTER EF__ [ Time/Sie. [58 [ <]
1 561 - BTTRE ] o e ——_ L +
2 -~ 2565 IDI1-BOS an o - RN
.73 25 I0ZE01 ] [&] - J
e 4 %7 I02BD2 an o - RS
. 6 2572 I02E03 a o - AN
' fi 3571 102-B04 3n o - . 1
'\ 7 574 I02-B0S 30 &} - ’
N 3 757 I03-E01 30 [} e
S 9 673 I03BD2 an 1] - = L
San AN INARN an (i) - TJ’—’
Maode I - [GRD150 -
User-specified cydle -~ [ 500 Joge O 4 7 ____-----"77
Ready G} 2008 TOSHIRA Corp. 4

\

Control output is assigned
to BO.

(=]
File  Edit
LI [ T T T
[ Cycle | Turn | Loical expression | Timer/FF | Time/Sie-[5 [ =] —
31 5] LEDE O Delay 2% =~d Jd1
an o TEMFOINAQ Olf Delap 23 <
an o ILOCK_EYPS Flia Flon TEMPOT1 -
3 o IR0 A_MAC_CONMT MOME - d \‘
30 o CE_MAD_COMT MOKE - ]
g 30 o D52 M/O_COMT MOME - I
DS2_DFILOCK an 1] CE_M/O_COMT HONE - s
052 _CLILOCK an o D51_WO_COMT MOME . -
EDS1_0RLOCK al o CE_MAD_COMT MIDHE - - ‘il
i~ SE[iE il e an n FE R COAT o ik BOENE - - |
b [oRDLSD - = --o_ __ __ rFr ___-- -
-specified cycle 500 |ws
ady (G} 200ENTOSHIEA Corp. 4

\

Interlock condition is
produced and assigned.
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3. Technical Description

3.1 Hardware Description

3.1.1 Outline of Hardware Modules

The outline of GRD150 is shown in Figure 3.1.1.

The detail case outline and dimension of GRD150 is shown in Appendix F.

TOSHIBA
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&
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Figure 3.1.1  Outline of GRD150 without Cover

| J

The GRD150zelayunit consists of the following hardware modules.

o QHuman machine interface module (HMI)

o Transformer module (VCT)

¢ Signal processing module (SPMM)

e Binary input and output module 1 (I01)

Thetfollowing modules are added depending on the model.

e Binary input and output module 2 (I02) : model #*2, *%3, #x4

e Binary input and output module 3 (I03) : model #*3, **4
e Binary input and output module 4 (I04) : model **4

The human machine interface module is provided with the front panel. Other modules are behind

the human machine interface module. Figure 3.1.2 shows their module location.
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Figure 3.1.2

Hardware structure

The hardware block diagram of GRD150 is shegwn fbigure 3.1.3.
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Figure 3.1.3 Hardware Block Diagram

The transformer module (VCT) insulates between the internal and external circuits through an
auxiliary transformer and transforms the magnitude of AC input signals to suit the electronic
circuits. The AC input signals are as follows:

o three-phase currents (I, Ip and I¢)

e residual current (I ) and zero-sequence current for models 200 and 400 series

e three-phase voltages (Vg, Vi, and V)

e residual voltage (V) for model 100 and 200 series, or phase voltage or phase-to-phase

voltage for synchronism check of model 300 and 400 series
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This module incorporates 4 or 5 auxiliary CTs and 3 or 4 auxiliary VTs depending on the relay
model. (The reference between the relay model and number of AC input signal is given in Tablé
3.2.1)

SPMM Module

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

The SPMM module also incorporates an RS485 transceiver. The RS4854transéeiver is used for
communications such as link with the relay setting and monitoring, (RSM) system,
IEC60870-5-103, DNP3.0 and ModBus.

[01 Module

The 101 module consists of a DC/DC converter for DC power supplygsd0 photo-coupler circuits
for binary input signals and 8 auxiliary relays for binary output circuits.

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

In 8 auxiliary relays, two heavy load and high-speed auxiliary relays TRP1 and TRP2 have one
normally open contact and are mainly used for trippmg™Ehe auxiliary relay BO6 has one normally
open and one normally closed contact, and operates when a relay failure or abnormality in the DC
circuit is detected. Other auxiliary relays BOL{to B@%have one normally open contact. Refer to
Appendix G.

|02 to 104 Modules

These modules consist of 11 photd=eoupler circuits for binary input signals, 8 auxiliary relays for
binary output circuits.

In 8 auxiliary relays, two heavy 10ad and high-speed auxiliary relays TRP1 and TRP2 have one
normally open contact and are'm@inly used for tripping. Auxiliary relays BO1 to BOS have one
normally open contact. Th¢ auxiliary relay BO6 has one normally open and one normally closed
contact.

Human Machine Interface (HMI) Module

The operator cangaecessgthe GRD150 via the human machine interface (HMI) module. As shown
in Figure 3.1.4, the HMI panel has a graphical liquid crystal display (LCD), light emitting diodes
(LED), viewgand réseét keys, operation keys and an RS232C connector on the front panel.

The LECB, consists of 240 x 128 dots and 16 x 40 characters with a backlight and displays
recording, metering, status, setting data and MIMIC configuration picture.

Thesefare @'total of 14 LED indicators and their signal labels and LED colors are defined as
followsy
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Label Color Remarks
IN SERVICE Green Lit when the relay is in service and flickered when the relay is in “Test” menu
ALARM Red Lit when a failure is detected.
TRIP Red Lit when a trip command is issued.
TESTING Red Lit when test condition is set.
(LED1) to (LED8)  Multi-color User-configurable
(Green/Yellow/Red)
LOCAL Red Lit when local control mode is selected.
REMOTE Green Lit when remote control mode is selected.

LEDI1 to LEDS are user-configurable, whose color can be selected from'gteen, yellow and red by
MIMIC editor. Each is driven via a logic gate which can be programmedyby PLC function.

The TRIP, ALARM and an operated LED if latching operation issseleetéd, must be reset by user,
either by pressing the [ RESET | key, by energising a binary input which has been programmed for

‘Remote Reset’ operation, or by a communications commandyOther LEDs operate as long as a
signal is present. The | RESET | key is ineffective for these TEDS.

The | VIEW | key starts the LCD indication andé§witches between windows. The | RESET | key
clears the LCD indication and turns off the LCB,backlight.

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

The RS232C connector is a 9-waygD-type connector for serial RS232C connection. This
connector is used for connection with a local'personal computer.
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Figure 3.1.4 Front Panel
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3.2 Input and Output Signals
3.2.1 AC Input Signals

Table 3.2.1 shows the AC input signals necessary for the GRD150 model and their re§pective
input terminal numbers.

Table 3.2.1 AC Input Signals

Term. No. [APPL-CT] setting [APPL-VT] setting
of TB1 3P 2P 1P 3PN 3PV 3PP 2PP
1.2 A phase A phase
: current current
B phase
34 current
5.6 C phase C phase
- current current
7.8 Residual Residual Residual
) current current current
Zero Zero Zero
9-10 sequence sequence sequence
current (*) | current (*) | current (*)

11-12 A phase Aphase | A-Bphase | A-Bphase
: Voltage voltage voltage voltage
13-14 B phase B phase B-C phase | B-C phase
) voltage voltage voltage voltage

15-16 C phase Cphase | C-Aphase
) voltage voltage voltage
Residual Residual Residual
17-18 voltage or | voltage or | voltage or
) phase phase phase
voltage (**) | voltage (**) | voltage (**)

(*): Required for Medé€l 200sand 400 series with SEF elements.
(**): Phase voltageiis required for Model 300 and 400 series with autoreclose function.

3.2.2 Binary Input, QuiputSignals

The GRD150 ptovides 10 to 43 user-configurable binary inputs and 8 to 32 user-configurable
binary outputs,mounted on [O1 to I04 modules depending on its model. All inputs and outputs,
except the relay failure signal FAIL, are programmable by PLC function.

Figures 3.2ul shows binary input circuits of IO1 and 102. 103 and 104 have the same circuit of
1Q2. Egr these signal number, see Appendix C.

Figuresy3¢2.2 shows binary output circuits of IO1 and [02. IO3 and 104 have the same circuit of
102. For these signal number, see Appendix C.

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

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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Figure 3.2.2  Binary Output Circuit
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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 for a
power system fault to occur at any time, and must operate for the fault without fail. Therefere, the
automatic supervision function, which checks the health of the protection system during normal
operation, plays an important role. The GRD150 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, it is recorded as Alarm record, the user should'b€ able to easily identify
the location of the failure.

3.3.2 Relay Monitoring

The relay is supervised by the following functions.

AC input imbalance monitoring

The AC current input is monitored to check that the¥fellowing equation is satisfied and the health
of the AC input circuit is checked.

e CT circuit current monitoring for [APPL-CT]="3P” setting
Max(|lal, [Tb, [Ic[) — 4 x Min(|Ia|, [Ty} el =ko
where,
Max(|Ia|, [Ib|, [Ic[) = Maximdm amplitude among I, I, and I,
Min(|Ia|, Tp|, |I¢[) = Minifaum @mplitude among I, I, and I
ko = 20% of rated cdrrent
e Zero sequence voltage monitoring for [APPL-VT]= “3PN” setting
[Va+ Vb + V| LA 685 (V)
o Negative segience, voltage monitoring for [APPL-VT]= “3PN” and “3PV” setting
[Va + 2’V aVil/ 3 < 6.35 (V)
wherega= Phése shifter of 120°, a’ = Phase shifter of 240°
The €T cicuitsetirrent monitoring allows high sensitivity detection of failures that have occurred
in the A€ input circuit.

TheZero séquence monitoring and negative sequence monitoring allow high sensitivity detection
of failures that have occurred in the AC input circuits.

The,negative sequence voltage monitoring allows high sensitivity detection of failures in the
voltage input circuit, and it is effective for detection particularly when cables have been connected
with the incorrect phase sequence.

A/D accuracy checking

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

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

Watchdog Timer

A hardware timer that is cleared periodically by the software is providedgwhich checks that the

software is running normally.

DC Supply Monitoring

The secondary voltage level of the built-in DC/DC converter 1Simonitored, and is checked to see

that the DC voltage is within a prescribed range.

LCD Panel Connection Monitoring

The connection between LCD panel (HMI module), aad,.SEMM module is monitored.

3.3.3  CT Failure Supervision

This function is available for [APPL-CT] & ‘3Psetting only.

Figure 3.3.1 shows the scheme logic of the"CT failure supervision (CTFES). If the residual
overcurrent element EFF(EFCF) opetates and the residual overvoltage element ZOVF(ZOVCF)
does not operate, CT failure (CTE),is detected. When the CTFS detects a CTF, can alarm and
block various protections by PlsG¥function.

The CTF signal is reset 100 s dfter'the CT failure condition has reset. When the CTF continues
for 10s or more, an alarm signal¢‘CTF alarm” is output.

Further, the CT failuregs ‘detected when the binary input signal (external CTF) by PLC function is
received.

This function cansbe ehabled or disabled by the scheme switch [CTFEN] and has a programmable
reset characteristic. For latching operation, set to “ON”, and for automatic reset after the recover,
set to “OPT-ON’™

230091992

[CTFEN] ,"ON;

. opflon’
CBELOSE 1P »—— CB NON BLK
AM.F'ON
[1616]CTF BLOCK

I[1620]EXT CTF

Figure 3.3.1  CT Failure Supervision
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3.3.4 VT Failure Supervision

This function is available for [APPL-VT] = “3PN” and “3PV” settings.

When a fault occurs in the secondary circuit of the voltage transformer (VT), the yoltage
dependent measuring elements may operate incorrectly. GRD150 incorporates a VI failtre
supervision function (VTFS) as a measure against such incorrect operation. When the®W-FFS
detects a VT failure, it can alarm and block the following voltage dependent protections by PLC
function.

¢ Directional overcurrent protection

e Directional earth fault protection

o Directional sensitive earth fault protection

o Directional negative overcurrent protection
A binary input signal (external VTF) to indicate a miniature circuit bteaker trip in the VT circuits
is also available for the VTFS.
Scheme logic

Figure 3.3.2 shows the scheme logic for the VTFS. Vilfailuse’is detected by the following two
schemes.

VTF1: The residual overcurrent element EEE(EEVF) does not operate (EFF=0), the residual
overvoltage element ZOVF(ZOV ¥F)yoperates (ZOVF=1) and the phase current
change detection element OCDF(OQOE€DVF) does not operate (OCDF=0).

VTF2: The phase undervoltage element WYF(UVVF) operates (UVF=1) when the three
phases of the circuit breaKefjare €losed (CB CLOSE=1) and the phase current change
detection element OCRF(OCDVF) does not operate (OCDF=0).

In order to prevent detection of false, VTfailures due to unequal pole closing of the circuit breaker,
the VTFS is blocked for 200 mggafterline energization.

The VTF signal is reset 100 m$ after the VT failure condition has reset. When the VTF continues
for 10s or more, an alarm signal¢ " VTF1 alarm” or “VTF2 alarm” is output.

Further, the VT failure is'deteéted when the binary input signal (external VTF) by PLC function is
received.

This function can be enabled or disabled by the scheme switch [VTF1EN] or [VTF2EN] and has a
programmable feset ¢haracteristic. For latching operation, set to “ON”, and for automatic reset
after the recoyer, setst0 “OPT-ON”.
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Figure 3.3.2 VTF

3.3.5 Trip Circuit Supervision K\

The circuit breaker tripping control circuit/Ca onitored by a binary input. Figure 3.3.3 shows
a typical scheme. When the trip circ 0 te, a small current flows through the binary input

and the trip circuit. Then logic sigha e binary input circuit BI21 is "1".

If the trip supply is lost or if a co iombecomes an open circuit, then the binary input resets and
the BI21 output is "0". A trip m alarm TCSV1 is output when the BI21 output is "0".
e

This function is provided wi ipping circuit TRP1 and TRP2 of IO modules.
If the trip circuit failure is detected, then “ALARM” LED is lit and “TC+ fail” is displayed in LCD
message and alarm re M age respectively.

The monitoring isyéna by setting the scheme switch [TCSVEN#*] to "ON" or "OPT-ON".
When "OPT-ONsi ed, the monitoring is enabled only while CB is closed.
Trip circuit supervision for TRP1
BI21 TCSV1
t 0 !
ra| 41290 [p ] TCSV!
CB CLOSE 0.4s :
"OPT-ON" !
[TCSVEN1] I
¥ |
CB trip coil TCSV2-8

Figure 3.3.3  Trip Circuit Supervision Scheme Logic
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3.3.4 Circuit Breaker State Monitoring

The relay provides the circuit breaker state monitoring function.

If two binary inputs are programmed to the functions ‘CB OPEN’ and ‘CB CLOSED’ by, PLC,
then the CB state monitoring function becomes active. In normal circumstances these inputs aréin
opposite states. If both show the same state during one second, then “ALARM” LED is lit and;=CB
err” are displayed in LCD message and alarm record message respectively.

3.3.5 Failure Alarms

When a failure is detected by the automatic supervision, it is followed with an kCD'message, LED
indication, external alarm and alarm recording. Table 3.3.1 summarizes the/supervision items and
alarms.

The LCD messages are shown on the "Alarm view" screen, which isidisplayed automatically when

a failure is detected or displayed by pressing the | VIEW | key#TFhe alarm record messages are
shown on the "Record-Alarm record" screen.

The alarms are retained until the failure is recovered.

The AC input imbalance monitoring alarms can be disabled*collectively by setting the scheme
switches [CTSVEN], [VOSVEN] and [V2SVEN],to WOFF". The setting is used to block
unnecessary alarms during commissioning, test,or, maintenance.

When the Watchdog Timer detects that the softwaregs not running normally, LCD display and
alarm recording of the failure may not function‘nermally.

Table 3.3.1@mSupervision Items and Alarms

6F2S0842

Supervision Item Alarm view KFD LED External Alarm record
Message “RUN" "ALARM" alarm (28F) Message
AC input imbalance CT err, VO gfr, On/oft (2) on @ CTerr, VO err, V2
monitoring V2 err err
AID accuracy check AD err, AD err,
Relayfail o on ) Relay fail
Memory monitoring SUM err, SRAM err, SUM err, SRAM ert,
BU-RAM err, BU-RAM err,
EEPROM err EEPROM err
Watchdog Timer Off On 4
DC supply monitoring DCerr Off (3) Off Relay fail-A
LCD panel connection PANEL err On On Off Relay fail-A
monitgring
Trip Citguit supervision  TCL1 fail, TC2 falil, On On Off TC1 fail, TC2 fall,
TC3 fail, TC4 fail TC3 fail, TC4 fail
CB state monitoring CBerr On On Off CBerr

(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 [CTSVEN], [VOSVEN] or [V2SVEN] is set to "ALM"
and off when set to "TALM & BLK" (refer to Section 3.3.6).

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

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

The relationship between the LCD message and the location of the failure is shown in Table 6.7.1

in Section 6.7.2.
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3.3.6  Trip Blocking

When a failure is detected by the following supervision items, the trip function is blocked as lofig
as the failure exists, and is restored when the failure is removed.

e A/D accuracy check

e Memory monitoring

e Watchdog Timer

When a fault is detected by the AC input imbalance monitoring, the scheme switches [CTSVEN],
[VOSVEN] and [V2SVEN] setting can be used to determine if both tripping¥s blocked and an
alarm is output, or if only an alarm is output.

3.3.7 Setting
The setting element necessary for the automatic supervision andgits,settifig range are shown in the
table below.

Element Range Step Default Remarks
CTF supervision

EFF 0.05-25.00A 0.01A 1.00 A Residual overcurrent threshold setting

(0.01-5.00A 0.01A 0:20 An(®)

ZOVF 5.0-1300V 0.1V 20.0 V/ Residual overvoltage threshold setting
VTF supervision

UVF 5.0-1300V 0.1V 510V Undervoltage threshold setting

OCDF 0.5 A (Fixed) Phase current change detection

(0.1 A (Fixed))

[CTFEN] Off/On/OPT-On Off CTF supervision
[VTF1EN] Off/On/OPT-On Off VTF1 supervision
[VTF2EN] Off/On/OPT-On Off VTF2 supervision
[CTSVEN] OfffALM&BLK/ALM ALM AC input imbalance monitoring (current)
[VOSVEN] Off/ALN&BRIK/ALM ALM AC input imbalance monitoring (Vo)
[V2SVEN] OffiALM&BLEK/ALM ALM AC input imbalance monitoring (V2)
[TCSVEN1] Off{on/OPT-On Off Trip circuit supervision for I01-TRP1
[TCSVENZ2] Offi©n/OPT-On Off Trip circuit supervision for 101-TRP2
[TCSVEN3] @If/On/OPT-On Off Trip circuit supervision for 102-TRP1
[TCSVEN4] Off/On/OPT-On Off Trip circuit supervision for 102-TRP2
[TCSVENb] Off/On/OPT-On Off Trip circuit supervision for 103-TRP1
[TCSVENG] Off/On/OPT-On Off Trip circuit supervision for 103-TRP2
[TCSVENZ] Off/On/OPT-On Off Trip circuit supervision for 104-TRP1
[TCSVENS] Off/On/OPT-On Off Trip circuit supervision for 104-TRP2
[CBSVEN] Off/On Off CB condition supervision

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

When setting the ZOVF and EFF, the maximum detection sensitivity of each element should be
set with a margin of 15 to 20% taking account of variations in the system voltage, the asymmetry
of the primary system and CT and VT error.
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3.4 Recording Function

The GRD150 is provided with the following recording functions:
Fault recording
Alarm recording
Event recording
Disturbance recording
Counters

These records are displayed on the LCD of the relay front panel or on the localor remote PC.

3.4.1 Fault Recording

Fault recording is started by any of a tripping command of theaGRD150 and start commands
“2624:F. RECODI1” to “2627:FRECORDA4” by PLC, and the fellowing items are recorded for one
fault:

Date and time

Trip mode

Operating phase

Fault location

Relevant events

Power system quantities

Up to the 8 most-recent faults are stored ag faultiecords. If a new fault occurs when 8 faults have
been stored, the record of the oldest faultis delefed and the record of the latest fault is then stored.

Date and time occurrence
This is the time at which a tripping command or a start command by PLC has been initiated.

The time resolution is 1 ms using the relay internal clock.

Trip mode

This shows the protection“scheme such as DOCI1, DEF1, OC1 etc. that output the tripping
command.

Operating phase

This is the phas€ to which a tripping command is output.

Faultlocation

The, distancé to the fault point calculated by the fault locator is recorded.

The distance is expressed in km and as a percentage (%) of the line length.

Relevant events

Such events as autoreclose, re-tripping following the reclose-on-to-a fault or autoreclose and
tripping for evolving faults are recorded with time-tags.

Power system quantities

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

- Magnitude and phase angle of phase voltage (Va, Vb, V¢)
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- Magnitude and phase angle of phase-to-phase voltage (Vab, Vbe, Vea)
- Magnitude and phase angle of symmetrical component voltage (V1, V2, V()

- Magnitude and phase angle of zero sequence voltage which is measured directly in the form of
the system residual voltage (Ve) for model 100 and 300 series

- Magnitude and phase angle of voltage for synchronism check (Vg) for model 300 and=400

series

- Magnitude and phase angle of phase current (I, Ip, I¢)
- Magnitude and phase angle of symmetrical component current (11, 128lQ)
- Magnitude and phase angle of zero sequence current from residual cis€uit (Ig)

- Magnitude and phase angle of zero sequence current from core balancelCT'(Ise) for model 200
and 400 series

- Percentage of thermal capacity (THM%) only recorded at pestafault
- Frequency (f)

The displayed power system quantities depend on [APRL-CTJandAPPL-VT] setting as shown in
Table 3.4.1.

The zero sequence current lg in “3P” setting of the'medeh 420 is calculated from the three phase
input currents and the calculated Ie (I0) is displayed, The Ie¢ in other settings and models is
displayed the current fed from CT.

Table 3.4.1 Displayed'Power System Quantities

. [APPL-CT] [APPL-VT]
Power system quantities
3P 2P 1P 3PN 3PV 3PP 2PP
Phase voltage — & - Va, Vb, Ve | Va, Vb, Ve - -
Phase-to-phase voltage — v | — — - Vab, Vo, Vea | Vab, Vibe
Symmetrical component voltage — - - V1, V2, Vo
Phase current lagplo, T la, lc - — — — —
Zero sequence current from | | - - . _
residual circuit ° ¢ ¢
Symmetrical component current | 1, I2, lo - - - -
Percentage of thermal gapagcity, | THM THM - - - - -

3.4.2 AlarnpRecording

The alagms in the automatic supervision are recorded with the 1 ms resolution time-tag when the
alarm occurs.

Up 16 the 32 alarms can be stored. If an additional alarm occurs when 32 records have been stored,
the oldest alarm record is deleted and the latest alarm record is then stored. The record during
alarming can not be deleted.
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3.4.3 EventRecording

The events are recorded with the 1 ms resolution time-tag when the status changes. The usercan
set the maximum 128 recording items and their status change mode by RSM100. The euent
recording is initiated by PLC function. The event item and name is set by RSM100. The event
items can be assigned to a signal number in the signal list. The status change mode is setto “On”
(only recording when On.) or “On/Off”(recording when both On and Off.) mode by setting. The
items of “On/Off” mode are specified by “Bi-trigger events” setting. If the “Bi-trigger events” is
set to “100”, No.1 to 100 events are “On/Off” mode and No.101 to 128 events are “On’ mode.

The elements necessary for event recording and their setting ranges are shownlinsthe table below.

Element Range Step Default Remarks
Bi-trigger events 0-128 1 100 Number of bi-tfigger(on/off) events
EVENT1 - EVENT128 0-3071 Assign the signal number

Up to 480 records can be stored. If an additional event occurs whemd80 records have been stored,
the oldest event record is deleted and the latest event record is‘then stored.

3.4.4 Disturbance Recording

Disturbance recording is started when a start command by PLC is initiated. User can configure
eight disturbance record triggers (Signal No.:2632t02639) by PLC editor, and can set them “use
(=ON)” or “no use (=OFF)” respectively, as shgwn'im Figure 3.4.1. OC, EF, SEF, NOC, OV, UV,
Z0OV, and NOV elements are provided as a starter element. The signal number of desired starting
element is connected to the disturbance regordirigger by PLC function.

Trigger Element Triggerinput
| o SignalNo. 538 B oecorD 1 |
Trip cc;{?:mand, 4:—2 . & : ;_— » Record stored
] ! 1y [OPT1] _~ ON | 1
e 2363%p RecorD 2 | gy
! 9357 Tl : .
DR_OCB | i(+)1OPT2] ON
' 0358 g (2364 oD.RECORD 3 :(”*/ 1|
| 935985 i [OPT3] ON
2365 oD.RECORD 4 O i
! 0364 ¢ i N
' 1 10FT8_~ on
_T23 2366 ED.RECORD 5 :(+)J ON|
[ DRSEF | ; PR e 'DRECORD6 §(+ oPTs]_~ ON| &
[oRoc 4™ = : e
i 1, [0PT6] - ON | &
S 2363 gD.RECORD7 | =
/9369 ¢ : e
= 1, [OPT7]
370 2369 oD.RECORD 8 :(+)J %:
. ¢ . A
[ ! ON
[sover 13" o 07T~ O ]
ooV 337 |
[orove p37 |
porovs 13 |
[orovor 1477 i
1. §376 |

PLC function

Figure 3.4.1  Disturbance Record Initiation
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The records include maximum 9 analogue signals (Ia, Ib, I¢, le, Ise, Va, Vb, Ve, VO(e)), 32 binary

signals and the dates and times at which recording started. The binary signals and their names can
be set by RSM100.

The LCD display only shows the dates and times of disturbance records stored. Detailsgean‘be
displayed on a PC. For how to obtain disturbance records on the PC, see the PC Software
(RSM100) instruction manual.

The recording time is can be set between 0.1 and 60.0s. If the setting value more than maximum
recording time is input, the time is set the maximum recording time. The pre-fault recording time
(pre-trigger time position) can be set 0 to 100% of the recording time setting. Adfter trigger, the
next trigger is not set during the pre-trigger time.

When the memory for disturbance recording will be full, user can select@ither “OW” (overwrite)
or “SAT” (saturation: do not overwrite). In the “OW” mode, when thé memory is full, new
disturbance record is overwritten on the oldest one. If “SAT” mode is'sglected. The recording is
stopped and the signal “D.REC_FULL” (Signal No.:1456) becomesiON,

The number of records stored depends on the recording time. The approximate relationship
between the recording time and the number of records storedyis shewn in Table 3.4.2.

Sampling number of analog input can be set 24 or 48gper cycle. When 48 selected, the number of
records stored will be a half in comparison with 24.

Note: If the recording time setting is changed, the;re€ords,stored so far are deleted.

Table 3.4.2 Recording Time and Number of Disturbance Records Stored (“SAT” mode)

Recording time Sampling number Orls 1.0s 2.0s 3.0s 5.0s
50Hz 24 40 18 9 6 3
48 40 9 4 3 1
60Hz 24 40 15 7 5 3
48 40 7 3 2 1
Settings
The elements necessafy fordisturbance recording and their setting ranges are shown in the table
below.
Element Range Step Default Remarks
Alsampling 24148 24 Analogue input sampling number
OP Mode OWRASAT ow Overwrite or saturation selection
Record time"  40.1560.0s 0.1s 1.0 Recording time
Trigépos 0°100% 1% 50% Pre-trigger position
QC 0.5-250.0 A 0.1A 10.0A Overcurrent detection
(0.10-50.00 A 0.01A 2.00 A) (*)
EF 0.5-125.0 A 0.1A 30A Earth fault detection
(0.10-25.00 A 0.01A 0.60A)
SE 0.025-0.125 A 0.001 A 0.100 A Sensitive earth fault detection
(0.005-0.025A  0.001A 0.020 A)
NOC 0.5-10.0A 0.1A 2.0A Negative sequence overcurrent detection
(0.10-2.00 A 0.01A 040 A)
ov 10.0-200.0V 01V 120.0V Overvoltage detection
uv 1.0-130.0V 0.1V 60.0V Undervoltage detection
Z0V 1.0-130.0v 01V 200V Zero sequence overvoltage detection
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Element Range Step Default Remarks
NOV 1.0-130.0v 0.1V 200V Negative sequence overvoltage detection

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

for the case of a 5A rating.
Starting the disturbance recording by a PLC command is enabled or disabled by se e
following scheme switches.

Element Range Step  Default  Remarks ¢
[OPT]] Off/On On Start by OPT1 operation by RLC %
[OPT2] Off/On On Start by OPT2 operation by PL

[OPT3] Off/On On Start by OPT3 operation t%

[OPT4] Off/On On Start by OPT4 operati

[OPTH] Off/On On Start by OPT5 operatign by/PLC

[OPTE] Off/On On Start by OPT6 operatien by PLC

[OPT7] Off/On On Start by OPTZ operation by PLC

[OPT8] Offfon On & ation by PLC

N
>
&

L 4

Q
o
¥

L 4
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3.5 Fault locator
3.5.1 Application

The fault locator incorporated in the GRD150 measures the distance to fault on the proteéted line
using local voltages and currents. The measurement result is expressed as a percentage (%a),of the
line length and the distance (km) and is displayed on the LCD on the relay front panel. It is also
output to a local PC or RSM (relay setting and monitoring) system.

To measure the distance to fault, the fault locator requires minimum 3 cyclessas fault duration
time.

In distance to fault calculations, the change in the current before and after the fault has occurred is
used as a reference current, alleviating influences of the load current and arc'weltage. As a result,
the location error is a maximum of £2.5 km for faults at a distanee ofyup to 100 km, and a
maximum of +2.5% for faults at a distance between 100 km and 250 km?

Note: If abnormal settings far from actual transmission lin€ impedance, e.g. resistance value
so larger than reactance value, etc., are done, the 10€ation error will be larger.

The fault locator is available for [APPL-CT]="3P" and [APPLVT]= "3PN" or "3PV" setting.

The fault locator cannot correctly measure the distancgytoyfaul€during a power swing.

3.5.2 Distance to Fault Calculation

The distance to fault X, is calculated from equatien (1) and (2) using the voltage and current of the
fault phase and a current change before and after the fault occurrence. The current change before
and after the fault occurrence represented’ by Ip" and Ia" is used as the reference current. The
impedance imbalance compensatign fagtor 1S used to maintain high measuring accuracy even
when the impedance of each phase hasfgreat variations.

Distance calculation for phase faulty(in‘the case of BC-phase fault)

] In(od 18 < L
" Im(R1g Ibde 18"+ Re(X1 - Toe- 15")} x Kbe 1)

X1

where,
Vi = fault yoltage between faulted phases = Vp — V¢
Ipcasfaultscurrent between faulted phases = Iy — I¢
LB"= change of fault current before and after fault occurrence = (Ip-I¢) — (ILb-ILc)
ILb, I1c = load current
R = resistance component of line positive sequence impedance
X1 = reactance component of line positive sequence impedance
Kpc = impedance imbalance compensation factor
Im( ) = imaginary part in parentheses
Re( ) = real part in parentheses

L = line length (km)

41—



TOSHIBA 6F2S0842

Distance calculation for earth fault (in the case of A-phase earth fault)
I(V,-1,)xL
IRy T Ig" + Ro - Tos - ") + Re(Xy - T - Ig" + Xo - Tos - I} X K,

2

X1

where,
Vg = fault voltage
I = fault current = (215 — Ip — I¢)/3
I = change of fault current before and after fault occurrence

~2a-Tp-TIc 20La-Irb-ILc

3 3

I3, Ip, Ic = fault current

ILa, ILb, ILc = load current

Ips = zero sequence current

R1 = resistance component of line positive sequende impedance

X1 =reactance component of line positive,sequence impedance

R( = resistance component of line zeroysequence impedance

X = reactance component of line zef@,sequence impedance

K3 = impedance imbalance compengatien factor

Im( ) = imaginary part in parentheses

Re( ) = real part in paréntheses

L = line length (km)
Equations (1) and (2) are general expressions when lines are treated as having lumped constants
and these expressions_ ase Sufficient for lines within 100 km. For lines exceeding 100 km,
influences of the distaibuted%eapacitance must be considered. For this fault locator, the following

equation is used itFespeetive of line length to find the compensated distance X, with respect to
distance X; whichwas @btained in equation (1) or (2).

3
X1
x2=x1—k2-3— (3)

wher€,

k = propagation constant of the protected line = 0.001km™ (fixed)

3.5.3 Starting Calculation

Calculation of the fault location is initiated by tripping signals.

3:5.4 Displaying Location

The measurement result is stored in the "Fault record" and displayed on the LCD of the relay front
panel or on the local or remote PC. For displaying on the LCD, see Section 4.2.3.1.
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3.5.5 Setting

The setting items necessary for the fault location and their setting ranges are shown in the t
below. The reactance and resistance values are input in expressions on the secondary side.

When there are great variations in the impedance of each phase, equation (4) is used to@e
positive sequence impedance, zero sequence impedance and zero sequence mutual imp e,
while equation (5) is used to find imbalance compensation factors Kgp to Ka.

When variations in impedance of each phase can be ignored, the imbalance compensatioffactor is
set to 100%.

Z1={(Zaa+Zbb + Zcc) — (Zab + Zbc + Zca) }/3 \
20 = {(Zaa+ Zbb + Zcc) + 2(Zab + Zbe + Zca)}/3

Kab = {(Zaa + Zbb)/2 - Zab}/Z1 Q
Kbe = {(Zbb *+ Zcc)2 - Zbe /21
Keca = {(Zee +Zaa)/2 — Zca}/Z1 @ ©)

Ka=1{Zaa — (Zab + Zca)/2}/Z]

Kb = {Zbb - (Zbc + Zab)/2}/Z1 \'
Ke=1{Zce — (Zea+ Zab)/2}/Z1 \

[tem Range Default Remarks
0.20Q

R1 0.0-199.99 Q
(0.0-999.9 O . 1.00) (*
X1 0.0-199.99 Q (D)l Q 2,000
(0.0-999.9 ;() 010 10.0Q)
RO 0.0-99 0010 0.70Q
(0! 010 3.50)
X0 0 &m 0.01Q 6.80Q2
@9.9 Q 010 34.00)
@- 120% 1% 100%
- 120% 1% 100%

Kab
K \
% 80 - 120% 1% 100%
80 - 120% 1% 100%
Kb

80 - 120% 1% 100%
Ke 80 - 120% 1% 100%
Line 0-399.9 km 0.1 km 50.0km

(*) Ohmic values shown in the parentheses are in the case of 1 A rating. Other ohmic values are
in the case of 5A rating.
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4. User Interface

4.1 Outline of User Interface

The user can access the relay from the front panel.

Local communication with the relay is also possible using a personal computer (PC) via an
RS232C port. Furthermore, remote communication is also possible using RSM (Relay Setting and
Monitoring) via an RS485 port.

This section describes the front panel configuration and the basic configuration,ofithie menu tree of
the local human machine communication ports and HMI (Human Machifie Iaterface).

4.1.1 Front Panel

As shown in Figure 4.1.1, the front panel is provided with a liquidserystal display (LCD), light
emitting diodes (LED), operation keys, and RS-232C connector:

TOSHIBA
[ IN SERVICE
[ ALARM
LED g HIEISPTWG /
- 0 —
D el
LED1 to LED8 are H |_— Control position key
user-configurable. 0 //Select key
H |_— Circle key
- )é/ Bar key

[
] LO(‘éA/
LR SELECT 0 view [€«<—F—— View key

1 REMOTE

ENTER] RESET] —
A <— Reset key

Monitoring jack __{]

< > END \\\E k
| nter key
\

v omeel | [ End key
RS-232C connectof —3 / o -, Cancel key
- = <~/
/
/
Cursor keys Freely programmable key

Figure 4.1.1 Front Panel

LCD

The LCD screen, provided with a 16-line, 40-character display and backlight, provides the user
with information such as records, statuses and settings. The LCD screen is normally unlit, but

pressing the | VIEW | key will display the digest screen (MIMIC screen) and pressing any key
other than | VIEW | and | RESET | will display the menu screen.

These screens are turned off by pressing the (RESET | key or key. If any display is left for
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the time (BLOFFT setting time) or longer without operation, the backlight will go off. The setting
range of the BLOFFT time is 1 to 60min and the default setting is 3min.

Further, the LCD panel state reset function is provided. This function is the LCD screen tursis to
the blank screen if any display is left for the predetermined STARSTT time or longer without
operation. If the screen left is a test setting, the test setting is reset to the default. The settifig rafige
of the STARSTT time is 0 to 24hrs and the default setting is 24hrs. When the STARSTT 1suset 0,
this function is disabled.

LED
There are 14 LED displays. For details, refer to Section 3.1.1.

LEDI to LEDS are user-configurable. These LEDs indicate each status©fthe elements assigned
by PLC editor. The color of them can be selected from green, yellow and sed by MIMIC editor as
shown in Figure 4.1.2. For PLC editor and MIMIC Editor, refer to the PEC editor instruction
manual and the MIMIC Editor instruction manual. The signals are LEDI1(No.2611) to
LEDS8(No0.2618).

. Programmahble LEDs

OFF ON NOT

WE B [CsatarM N
of J S
@y [ |—‘—L7_ 7‘
@y |_‘L_
o1 1 5

G

o &

/L X me—

|m\ 0]:4 | Cancel |

Figure 41.2  Sample Screen of MIMIC Editor

The TRIP and AIRARM,LED if operated, must be reset by user, either by pressing the | RESET

key, by energising %a 4binary input which has been programmed for the signal ‘LED
RST’(No.2609) operdtion, or by a communications command. The ALARM LED cannot be reset

if any failureseentimies. Other LEDs operate as long as a signal is present. The | RESET | key is
ineffective for'these LEDs.

MIMIC gperation keys

The MIMIC operation keys are used to change the control position and to select and control
objects. The function of each MIMIC operation key is as follows:

0] : Used to change the operation position, The key sequence is as
follows:
LOCAL O LOCAL

Push Push

—
I REMOTE %RBMOTE

Local Remote
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@ (SELECT ):  Used to select the target object. Push ¥, & € or P> key until the object
is enclosed. The object keeps highlighted until the control operation is

completed.
©) @: Used to close (or free) the selected object.
@ @: Used to open (or earth) the selected object.

Operation keys

The operation keys are used to display records, status, and set values on, the(LCD9as well as to
input or change set values. The function of each operation key is as follows:

© V¥ A 4 P: Used to move between lines displayed on a screefl agébto enter numerical
values (4: down, p>: up).

@ |CANCEL|: Used to cancel entries and return to the uppeiscreen.

® : Used to end the entering operation, retufmyto theupper screen or turn off the
display.

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

VIEW] and (RESET] keys

Pressing | VIEW | key displays digest screens,Such“ag?"MIMIC view", "Metering view", "Fault
view", "Alarm view" and "Event view".

Pressing | RESET | key turns off the LL@D.

Freely programmable keys

keys can be freely grogrammed for various operations.

The signals of the key statugsare KEY-F1(No.1428) and KEY-F2(No.1429).

Monitoring jacks

The two monitorifgrjacks A and B and their respective LEDs can be used when the test mode is
selected on the L&D "sereen. By selecting the signal to be observed from the "Signal List" and
setting it on the scréen, the signal can be displayed on LED A or LED B, or output to an
oscilloscope yia admonitoring jack.

RS232C connector

The RS-232( connector is a 9-way D-type connector for serial RS232C connection with a local
persenal computer.
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4.1.2 Communication Ports

The following interfaces can be mounted as communication ports:

e RS232C port

e RS485 port
e [RIG-B port
RS232C port

This connector is a standard 9-way D-type connector for serial port RS232C transmission and is
mounted on the front panel. By connecting a personal computer to thishconnector, setting
operation and display functions can be performed from the personal computer. This port is
provided on the front of the relay.

RS485, Fibre optic port

The RS485 port is used for communication interface suchqas IE€60870-5-103, DNP 3.0 or
Modbus RTU etc., to connect a PC or a substation controlasystem and to construct a network
communication system. (See Figure 4.4.1 in Section 4.4.){The GRD150 can provide two RS485
serial ports (RS485-1 and RS485-2). RS485-1 (CHI1)\1syavailable for RSM100 or Modbus, and
RS485-2 (CH2: option) for IEC60850-5-103 or DNP3.0) These ports are provided on the back of
the relay, as shown in Figure 4.1.3 and Appendix GwmScrew terminal for RS485 and/or ST
connector for fibre optic are provided on the backof the relay.

IRIG-B port

The IRIG-B port collects serial IRIG-B format  data from the external clock to synchronize the
relay calendar clock. This port is provided omthe back of the relay, as shown in Figure 4.1.3.

TBS 1 TB71 TB"'1 TB3 1
2 2 2 2
1 1 1 1 E ﬁ_
R &) N 'Y R RTe I T , ,
20 20 20 20 Fibre optic
1810 TB8 IB6 TB4 8RX — | portl
1 1 1 1 TX
2 2 2 2 TB1
182 ' 2 RS485
' ' ' ' : -_52 . ‘_’/ conqectlon
' ' ' ' e terminal
] ] 1 1 .7 ' :
] 1 ] [] H 8‘—
19 19 19 19—
20 20 20 20 17 18] - |IRIG-B
104 103 102 101 SPMM VCT
Model *x1: 101 only Model #*2: 101, 102
Model #%3:101, 102, 103  Model **4: 101, 102, 103, 104
Rear view

Figure 4.1.3 Location of Communication Port
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4.2 Operation of the User Interface

The user can access such functions as recording, measurement, relay setting and testing withsthe
LCD display and operation keys.

42.1 LCD and LED Displays

Note: The contents of LCD screens depend on the relay model.

Displays during normal operation
When the GRD150 is operating normally, the green "RUN" LED is lit andythe®CD is off.

Press the | VIEW | key when the LCD is off to display the "MIMIC","" Metering view", "Fault

view", "Alarm view" and "Event view" screens in turn. "Fault view", "Alarm view" and "Event
view" screens are displayed only when there is some data. The "Fault yiew" and "Alarm view"
screens are automatically displayed when a fault event and an, @larmyevent occur and the "TRIP"
and "ALARM" LEDs are lit. The following are the digest screens and can be displayed without

entering the menu screens.

¢ 0
A\
Metering view
25/Feb/2003 09:45

Met@ringyview
Measurement

MIMIC view
MIMIC view

25,/Feb/2003 09:45

Made by MIMIC editor

Va seskk kk KV — %ok, %° la sk ok ok A — sk ok k| sk
Vb Meskk ko KY —wkok, % ° b sk ok ok A — sk ok k| sk
\L.C sk kkKY —wkok, x° lc sk ok dkok A — sk ok k| sk
Ve sk kkKY —wkok, %" le sk ok ok A — sk ok k| sk
Vs sk kkKY —wkok, x° Ise gk ok, kA —skkk k©
Vab sk skkkY —swsksk, x° THM EEE LA

VDhC sk kkKY —swkok, %°

Vica kkk kkKY —swkok, % f/t —%% x%xHz/s

f ®% kxHz PF — ok kK k

P — %k kkxx KW Q —x %k kxxkvar
Wh+  sxsx xxkWh varh+ #==*x=x_xxkvarh
Wh—  sxsx xxkWh varh— #==*=x_=xxkvarh
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Fault view
Fault view 25/Feb/2003 09:45
Fault#1 19/0ct/2002 09:32:50.091
Phase A FL %% xkm (**x%%)
OocC1

Alarm view
Alarm view 25/Fedl/200©3 09:45
# 1 10/Feb/2003 11:22:33.98%

ok ok ok ok ok ok ok ok ok ok ok ok ok & on

Event view
Event view 25/Feb/2003 09:45
#  18L0MReb/2003 11:22:33.987
ocC1 ON

Press the [RESET | key to turn off the LCD.

Trip mode and
Autoreclose information

To clear the latched indications (TRIP and ALARM LEDs, LCD screens), press | RESET | key.

For any display, the backlight is automatically turned off after the predetermined time.
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Displays in tripping

If a fault occurs and a tripping command is output when the LCD is off, the "Fault view" screcnsis
displayed on the LCD automatically and the red "TRIP" LED lights.

Press the | VIEW | key to display the digest screens in turn including the "MIMIC" and "viéw"
screens.

Press the [RESET | key to turn off the LCD.

If the tripping command is output when any of the screens is displayed, the cunfentsereen remains
displayed and the red "TRIP" LED lights.

When displaying the Fault View screen, Press the | RESET | key to turn ¢ff the "TRIP" LED.

While any of the menu screens is displayed, the | RESET | keys do nofsfunétion. To return to the
digest screen, do the following:

e Return to the top screen of the menu by repeatedly pressing the key or the 4 key.

e Press the key to turn off the LCD.

e Press the | VIEW | key to change the screen pages.

e Press the |[RESET | key to turn off the "TRIR{4.EB,and LCD.

Displays in automatic supervision operation

If the automatic supervision function®detects a/failure while the LCD is off, the "Alarm view"
screen is displayed automatically 8howing the location of the failure, and the "ALARM" LED
lights.

Press the | VIEW | key to display@theridigest screens in turn including the "Metering view", "Fault
view", "Alarm view" and "Event/view" screens.

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

After recovery fromia failure and press the | RESET | key, the "TALARM" LED turns off.

If a failure is defectedywhile any of the screens is displayed, the current screen remains displayed
and the "ALARMELFD lights.

While any offthe/menu screens is displayed, the [VIEW] and [RESET] keys do not function. To
retufn to theydigest "Alarm view" screen, do the following:

e “Réturngdo the top screen of the menu by repeatedly pressing the key or the 4 key.
e Press the key to turn off the LCD.

e Press the | VIEW | key to change the screen pages.
o Press the |RESET | key to turn off the LCD.
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4.2.2 Relay Menu

Figure 4.2.1 shows the menu hierarchy in the GRD150. The menu has five sub-menus, "MI
"Record", "Status", "Settings" and "Test".

Main Menu —— MIMIC O

— Record —— Fault Record ¢

— Alarm Record %
— Event Record\
— Disturbance@

— Status

dition monitoring
inary 1/10

K Information
@—— Protection

— Control
— Record
— Status

— Time
L 2 \() — Communication

— Password

\\ — Panel

— Others

Logic circuit

@ — Test Switch
® E Binary O/P

Figure 4.2.1 Relay Menu
4

MIMIC

The "MIMIC" menu is used to view the MIMIC configuration and control (open or close) the
device status in local mode. It has password security protection for control operation. The MIMIC
configuration is created by MIMIC Editor tool.
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Record

In the "Record" menu, the fault records, alarm records, event records, disturbance records and
counts such as trip count and Xly count can be displayed or erased.

Status

The "Status" menu displays the metering of power system quantities, relay measuring element
status, condition monitoring status, binary input and output status and information such as relay
version.

Settings

The "Settings" menu is used to view and change the settings of prgtection,”control, record,
metering, signal source for time synchronisation or clock adjustment, condmunication, password,
LCD contrast and others.

Since this is an important menu and is used to change settingsgtelated’to relay tripping, it has
password security protection for changing.

Test

The "Test" menu is used to set testing switches, to forgibly operate binary output relays, and to
monitor signals of logic circuits.

Since this is an important menu and is used tojchange, settings related to relay tripping, it has
password security protection for changing.

When the LCD is off, press any key_other than the [VIEW], [RESET], [L/R], [ SELECT], @,

@, and keys to display the top "MENU" screen and then proceed to the relay
menus.

Main Menu 25/Feb/2003 09:45
MIMIC

Record

Status

Settings

Test

In cése of selecting "Settings" or "Test", display guidance as follows. If one of them is selected on
the top "Main Menu" screen, the password trap line "Password" is displayed. If the password is not
entered correctly, it is not possible to move to the "Settings" or "Test" sub-menu screens. When
inputting nothing and pressing the key, "Settings" menu or "Test" menu are only view

mode that can not change values. (For details of password, see Section 4.2.6 and 4.2.7.)

Main Menu 25/Feb/2003 09:45
MIMIC
Record
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Status
Settings
Test

Password | ] <0123456789

To display the "Main Menu" screen when the digest screen is displayed, press/the | RESET | key to
turn off the LCD, then press any key other than the [VIEWJ, [RESET], [L/RJ, [ SELECTJ, @,

@, and keys.

Press the key when the top screen is displayed to tupa®eff the LCD.

An example of the sub-menu screen is shown below.

<Common page style displays>

™) __J[status-Cond. monitoring 25/Feb/2003 09:454—(2)
Operating time (172 [4—(3)
CB OPEN T last #*ha * %S max ##* *%*S§

CB CLOSE T last & # ##*s max % *%%§
DS1 OPEN T fasty) = *wk % xg max % *%%§
DS1 CLOSE T “Gast #x*.*xxs max % *%%§
DS2 OPEN T |aSi, *%.*x%xS max % *%%§
DS2 CLOSE T, last #*. %xxs max % *%%§
DS3 OPEN T last *% x%=xg max % *%%§
DS3 CLOSE, T Jast #x*_ #%xxs max % *%%§
DS4 OPEN T last *% *x%=xg max % *%%§
DS4 ClLOSE, I last #x #xxs max % *%%§
DS5 QPEN,T last *% *x%=xg§ max % *%%§

DS5 CBOSE T last s##_ #*xx%sS max % *%*S§

| 1@
Status-Cond. monitoring 25/Feb/2003 09:45
Operating time 212

BEDS1 OPENT last % *x%xg max ##*, %%x%*S

EDS1 CLOSE T last ** *xx%xg max #% . *k%%S
EDS1 EARTH T last ** . *xx%g max *% *k%%S
EDS1 FREE T last ** . *xx%g max *% %k%%S
EDS2 OPEN T last ** . *xx%xg max #% . *k%%S
EDS2 CLOSE T last ** . *xx%g max *% *k%%S
EDS2 EARTH T last ** *xx%g max *% %k%%S
EDS2 FREE T last ** *xx%g max #% . *k%%S
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(1) Title area: showing the hierarchical layer of the screen. The level of menu is shown division
with "-".

(2) Date and time: showing the current date and time.

(3) Page number (only for the plural pages of the menu): showing Current page number”7 Total
page number. To shift the next page, press the | VIEW | key.

(4) Guidance message area: showing the guidance message if needed. Any item is not displayed in
the line even if no message is occurred.

<Common list style displays>

(1) —Record-Disturbance] 25/Feb/2003 095450 4—(2)

C134—03)
# 1 19/0¢c¢t/2002 09:32:50.091
# 2 20/Sepl/2002 10:33:55.091
# 3 21/Jan/2002 11:34:57.091
# 4 22/Jun/2001 12:35:58.091
# 5 23/Mar/2001 13:36:59.091
# 6 24/Dec/2000 14:37:10.001
# 7 25/Nov/2000 15:38:20.094
# 8 26/Aug/2000 16:39:30.091
# 9 27/May/2000 17 @0,40°091
# 10 28/Feb/2000 18:4M:50°091
# 11 29/Dec/1999 19542:05:.091
# 12 30/0ct/1999 20:43906.091
# 13 01/Jul/1999 21%44:07.091

[Print? Y=NO&ENTER/N=CANGEL No: (4)
# 14 02/Apr/1998 22:45:08.091
# 15 03/Novd1998 23:46:09.091

(1) Title area: showing the hierarehicallayer of the screen. The level of menu is shown division
with "-".

(2) Date and time: showing the'cgrrent date and time.
(3) Item indicator: showing Curfent item position / Number of total item.
(4) Guidance message @reagshowing the guidance message if needed. Any item is not displayed in

the line even if no‘message is occurred.

In both screensfto move the cursor downward or upward for setting or viewing other lines not
displayed on theywindow, use the ¥ and A keys.

To mo%e toithe lower hierarchical layer of the screen menu, select the appropriate menu on the
screén by the ¥ and A keys and press the [ENTER ] key. To return to the higher hierarchical

layer of thefScreen menu, press the key or the 4 key.
The [ CANCEL]| key can also be used to return to the higher screen but it must be used carefully
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.
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423 MIMIC Menu

The sub-menu of "MIMIC" is used for MIMIC view and MIMIC control. MIMIC control®is
available only in "Local" control mode.

4.2.3.1 Displaying MIMIC menu
To display the MIMIC menu, do the following:

e Open the top "Main Menu" screen by pressing any keys other than the [VIEWJ, [RESET],
(LR),(seLect),( 1),(O), and [ F2 ) keys.

e Select "MIMIC" to display the "MIMIC" sub-menu. Then the following,screen is displayed.
All functions are available in "LOCAL" control mode, while MIMICview:is only available in
"REMOTE" control mode or out of service status. The default setting1§""REMOTE" control
mode.

MIMIC 25/Feb/2003 09345

~0
\ K Made by MIMIC editor

4232 Changing the MIMIC central mode

To change the MIMIC conttel mode, do the following:

e To change the MIMIC control mode from "REMOTE" to "LOCAL", push the L/R-button to
light the local made indicator. Then the following screen is displayed.

MIMIC 25/Feb/2003 09:45

Made by MIMIC editor

Password [ ] <0123456789 )

e Input password correctly to enter into "LOCAL" control mode.
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o After selecting the setting device by using 4 , 4 ¥ and A keys, push the "SELECT" button.
Push the @ button key to open the device and push the (D) button key to close the device.

e To change the MIMIC control mode from "LOCAL" to "REMOTE", push the button key
to light the remote mode indicator. In this case, password is not required.

4.2.4 Displaying Records

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

4.2.4.1 Displaying Fault Records

To display fault records, do the following:

e Open the top "Main Menu" screen by pressing any keys otherithan/ the [VIEWJ, [RESET],

(LR), (sELECT),(1),(©), (F1) and (F2) keys.

e Select "Record" to display the "Record" sub-menu. If the selected menu has no item, "No data"
message is displayed in the bottom line.

Record menu

Fault record
Alarm record
Event record

Disturbance record

Counters
Clear records

25%Fe/2003 09:45

o Select "Fault ree6rd"te display the "Fault record" screen. The fault records are displayed from
the top in newsto-oldssequence.

B 19/0ct/2002
#2 20/Sep/2002
#¥ 21/Jan/2002
#4 22/Jun/2001
#5 23/Mar/2001
#6 24/Dec/2000
#7 25/Nov/2000
#8 26/Aug/2000

Recowd-Fault record

09:32:50.091
10:33:55.091
11:34:57.091
12:35:58.091
13:36:59.091
14:37:10.091
15:39:20.091
16:40:30.091

Print? Y=No&ENTER/N=CANCEL

25/Feb/2003 09:45

m

nter No.

\

o COF

~
*
~

(*): This message is only displayed in the model mounting the printer interface.
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o If the printer interface is mounted, printing guidance is displayed as above. When printing a
fault record, enter No. by 4 or P> key and press the [ENTER | key. Then the confirm messagé

is displayed as follows.

|Print’? #+ 2 YEENTER/N=CANCEL

e Press the| ENTER | (= Y) key to print the selected record.

e Move the cursor to the fault record line, for example Fault#1, to be displayed using the A and
W keys and press the [ENTER | key to display the details of the fault record”

Record-Fault record
Fault#1 19/0ct/2002
Phase A

OC1

19/0ct/2002
ARC1-S1
19/0ct/2002
0C1

09:32:51.816

09:32:52.900

25/Feb/2003 09:45
09:32:50.091 iy
FL #%%_ xkm (**%9%)

Record-Fault record
Fault#1 19/0ct/2002

25/Feb/2003 09:45
09:32:50.091 2/4

Record-Fault record
Fault#1 19/0¢ct/2002
Fault values

Va xxk kxKY —kxx x°
Vb fkx kx kY —skwk, %’
Ve xxk kxKV —kxx %’
Ve xxk kkKV —kxx %’
Vs fkx kx kY —skwk, %’
Vab ks, kxxkV —# ok %k’
Vbhe ks, kxkV —#k% %’
Veoa kkk, kkKYV —kkk ok
f x%x xxHz

V1 xxk kkKV —kxx %’

25/Feb/2003 09:45

09:32:50.091 3/4
la sk kok ok ok \ —skkok, Kk
b sk kok ok ok \ —skkok, Kk
lc sk kok ok ok \ —skkok, %k
e sk kok ok ok \ —skkok, Kk

|se s%skx %A —skxx %

THM ##%. %%

flt —x*.xxHz/s
11 sk kok ok ok \ —skkok, Kk

(*1)

*2)

*2)
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V2 sk ke KV —wkk, %0 |12
VO sk sk KY —wkk, %0 10

* % ok ok ok ok A
* %k ok ok ok ok A

o
— %k ok ok

o
—kk ok ok

Record-Fault record

25/Feb/2003 09:45

Fault#1 19/0¢ct/2002 09:32:50.091 414
Prefault values

Va sk ko KV —wkok, %0 la Sk kok ok \ — sk kok, %
Vb sk ko KV —wkok, %0 b Seskokokok ok — sk kok, %
Ve sk ko KY —wkok, %0 lc Sk okokok f — sk kok, %
Ve sk ko KV —wkok, %0 le *okckkok ok A —kk ok &°
Vs sk ko KV —wkok, %0 |se sk kA —skkx, ko
Vab ks sskkY —ssksk, x° THM %% %9

Vbhe ks skkKY —skosk, %°

Vea kkx kkKY —swkok, %0

f *x xxHz flt —=x% . x%xHz/s

V1 sk ko KV —wkok, %0 11 ® % ok ok ok ok Agme % Rl % °
V2 ok k ko KV —xxk %° |12 %ok ok ok ok e\ — RSk %
VO ok k ke KV —xxkk %° 10 % ok ok sk ook AN % % k% °
(*1):"-"is displayed if the fault location is not available,

(*2): ARC information is available if the relaygmodel 18, GRD150-3# * or 4 * .

The pages which are not displayed in the window®gan be displayed by pressing the | VIEW | key.

In this screen, if press the P> key, the next detail*fault record (in this case, Fault#2) is displayed.

4.2.4.2 Displaying Alarm Records

To display event records, do thegfollowing:

e Open the top "Main Menu"_screen by pressing any keys other than the [VIEWJ, [RESET],
(LR), (seLECT), (1), (@) LA and [ F2) keys.

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

o Select "Alarm recofd"te, display the "Alarm record" screen. The alarm records are displayed

from the top imnew=to-old sequence.

Recofd-Alarm record

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

ok ok ok ok ok ok ok ok ok k%

25/Feb/2003 09:45

ok ok [k ok %

#oln T07Feb/2003 11:22:33.456

Off

#20/10/Feb/2003 11:22:31.987

On

The lines which are not displayed in the window can be displayed by pressing the &and ¥ keys.
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4.2.4.3 Displaying Event Records

To display event records, do the following:

e Open the top "Main Menu" screen by pressing any keys other than the [VIEWJ, [RESEQ,
(LR), (sELECT),(1),(©), (F1) and (F2) keys.

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

e Select "Event record" to display the "Event record" screen. The event records are displayed
from the top in new-to-old sequence.

Record-Event record 25/Feb/2003 09:4%
%k ok [ ok Gk

# 1 10/Feb/2003 11:22:33.456

%k sk ok % ok ok ok ok % % Off
# 2 10/Feb/2003 11:22:31.987
%ok ok ook & ok & ok & ok % ok On

The lines which are not displayed in the windowpean be displayed by pressing the Aand ¥ keys.

4.2.4.4 Displaying Disturbance Records

Details of disturbance records can be,displayed on the PC screen only (*); the LCD displays only
the recorded date and time fof allydisturbances stored in the relay. They are displayed in the
following sequence.

(*) For the display on the/PC screen, refer to RSM100 manual.

e Open the top "Main Menu" screen by pressing any keys other than the [VIEWJ, [RESET],
(LR), (SELECH), (N, (O), (F1 ) and ((F2]) keys.

e Select "Record" td\display the "Record" sub-menu.

e Select 'Distizbance record" to display the "Disturbance record" screen. The disturbance
recOrds ar€ displayed from the top in new-to-old sequence.

Record-Disturbance record 25/Feb/2003 09:45
1/ * %

# 1 15/Jan/2003 16:45:12.345

# 2 24/Apr/2002 21:56:22.345

# 3 03/Sep/2001 02:07:32.345

# 4 07/Nov/2000 10:18:42.345
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Print? Y=No&ENTER/N=CANCEL No:

(*): This message is only displayed in the model mounting the printer interface.

|

e [f the printer interface is mounted, printing guidance is displayed as above. When prififing*a
disturbance record, enter No. by ¢ or > key and press the [ENTER | key. Then the ‘¢onfirm

message is displayed as follows.

| Print? #+ 2 Y=ENTER/N=CANCEL

e Press the | ENTER | (=Y) key to print the selected record.

The lines which are not displayed in the window can be displayed by preséifig th&*A and ¥ keys.

4.2.4.5 Displaying Counters

e Open the top "Main Menu" screen by pressing any keys gther, than the [VIEW], [RESETJ,
[LR),(seLect),(1),(O), and [ F2 ) keys.

e Select "Record" to display the "Record" sub-menus

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

Record-Counters

Trips % ok k% %
ARCs %k ok %k
CBCT * ok ok %k
DSICT ook ok ok K
DS2CT * ok ok okl
DS3CT ok ok ok ok
DS4CT LR
DS5CT ok kG K
CT1 O
CT2 sk % ok ok
CT3 Bk % %k
CT4 EE S

25/Feb/2003 09:45

1/2
21y A kkxkkkxxEQ
24y B kkxkkkx*xEQ
2 1AyC kxkkkxxEQ

EDS1 CLOSECT  s#**xxx*
EARTHCT s
EDS2 CLOSECT  s#**xxx*
EARTHCT s

CT5 % %k %k ok %
CT6 % %k %k k%
CT7 % %k ok %
CTS8 % %k %k ok %

Recowrd-Counters

CB CLOSE Total T
fotal T1
Total T2
Total T3
Total T4
Total T5
Total T6
Total T7

25/Feb/2003 09:45

212
*****day kkkkMiN  **S
*****day kkkkMiN  **S
*****day kkkEkMiN  **S
*****day kkkEkMiN  **S
*****day kkkkMiN  **S
*****day kkkEkMiN  **S
*****day kkkEkMiN  **S
*****day kkkkMiN  **S

(*) Note: ARCs is displayed for the model 3#* and 4.
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The pages which are not displayed in the window can be displayed by pressing the | VIEW | key.

4.2.4.6 Clearrecords

To clear records, do the following:

e Open the top "Main Menu" screen by pressing any keys other than the [VIEWJ, [RESET],
(LR), (sELECT),(1),(©), (F1) and (F2) keys.

e Select "Clear records" to display the "Clear records" sub-menu.

Record-Clear records 25/Feb/2003 09:4%
Clear all records

Clear fault records

Clear alarm records

Clear event records

Clear disturbance records

Clear all counters

Note: The values of counters can b€ changed. Refer to Section 4.2.6.4.
The alarm record continuing a failure cannot be cleared.
e Select the appropriate menu to elear'the records.

e The confirm message is displayed,as follows.
|clear records? fYZEINTER/N=CANCEL |

e Press the [ENTER | (= Y) ke to clear the records stored in non-volatile memory.
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4.2.5 Displaying the Status

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

Metering data of the protected line

Status of measuring elements output

Condition monitoring of apparatus such as circuit breaker, disconnector, etc.
Status of binary inputs and outputs

Relay model information

The data are updated every second.

4.2.5.1 Displaying Metering Data

To display metering data on the LCD, do the following:

e Select "Status" on the top "Main Menu" screen to display thes:Status" screen.

Status menu 25/Feb/2003 09:45
Metering

Relay element

Condition monitoring

Binary I/0

Information

e Select "Metering" to digplay the/"Metering" screen.

Status-Mebering 25/Feb/2003 09:45
Current
Demamnd

To display the current data, do the following:

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

Status-Metering 25/Feb/2003 09:45
Current 1/2
Va sk ko KV —wkok, %0 la Sk ok ok ok A — sk ok sk sk
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Vb fok ok ko KV —xxk %° b ok ck ok ok ok N ko k &
Ve fk ok ko KV —xxk %° lc Rk ckk ok ok N —kx k| &
Ve fk ok ko KV —xxk %° le Hkck ok ok ok N ko k &° (*1)
Vs fk ok ko KV —xxk %° Ise ok ck ok kN —kk k| kO (%2)(*3)
Vab ks, kxkY —#kkk %k’ THM * % %k % 0
Vbhe ks, kxkY —#kk *°
Vea kkk, kxKY — ko ok flt —x% *xHz/[s
f xk xxHz PF — %k ok ok
P — sk k ok ok ok ok KW Q —xxkkxkkkyvar
Wh+ * %% % % x KWh varh+ ***%x*xxkvarh
Wh- * %% % % xKWh varh— ***kxxxkvarh
Status-Metering 25/Feb/2003 "0 4%
Current 212
V1 skewsk skxkV —skskx, %’ R LTV =y
V2  oswk skxkV —skkx, %’ 12 skoskeokokok ok Al — w8k, %
VO  skwk skxkY —skskx, %’ [0 sk ok ok ko A sk ko sk, % ©
(*1):"Ve" is not displayed if'the model is GRD150-300 or 400 series.
(*2):"Ise" is not displayed fithe model is GRD150-100 or 300 series.
(*3):"Vs" is not displayed if.the'model is GRD150-100 or 200 series.

To display the demand datd, do th€"following:

e Select "Demand" to,@isplaysthe "Demand" screen.
StatulsgMetering 25/Feb/2003 09:45
Demand
la M aX ¢ % % % % x A
Ib maX sk sk kA le max s s sk %% %A
I Mmax %%k xA Ise max ##x%x_*xA (*1)
Va max #*x%, %xxkV min x** xxkV avr x#x xxkV
\Lb max x*x, %xKkV min % x*xkV avr x#x xxkV
V¢ max x*x, %xKkV min % xxkV avr x#x xxkV
Ve max %, *xKV (*2)
Vab max x#x *xkV min % xxkV avr x#x xxkV
Vbe max x#x, *xkV min % x*xkV avr x#x xxkV
Vca max x#x, xxkV min % xxkV avr x#x xxkV
f max *#*.%*xHz min *x*, *x*xHz avr #x . *xHz

(*1):"Ise" is not displayed if the model is GRD150-100 or 300 series.
(*2):"Ve" is not displayed if the model is GRD150-300 or 400 series.
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4.2.5.2 Displaying the Status of Measuring Relay Elements

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

e Select "Status" on the top "Main Menu" screen to display the "Status" screen.

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

Status-Relay element

A OC [0000 ]
B OC [0000 ]
C ocC [0000 ]
EF [0000 ]
SEF [0000 ]
NOC [00 ]
A UC [00 ]
B UC [00 ]
c uc [00 ]
CTF [00 ]
CLP [0000 000 ]

25/Feb/2003 09:45

1/2
A DOC [0000 ]
B DOC [0000 ]
C DOC [0000 ]
DEF [0000 ]
DSEF  [0000 00
DNOC  [00 ]
THM [00 ]
BC [0 ]
CBF [000 ]
VTF (0000 0000 ]

(1)

(*3)
(*3)

Status-Relay element

AN OV  [00 ]
BN OV  [00 ]
CN OV  [00 ]
Zov [00 ]
FRQ [0000 004 ]
ARC [0000 0, W

25/Feb/2003 09:45

212
AN UV [00 ]
BNWYV [00 ]
CNWUV  [00 ]
NOV [00 ]
DFRQ  [0000 00 |

(*4)

(*2)

(* 1) : Fhesciitems are only displayed if the model is GRD150-200 or 400 series.

(* 2 )i This item is only displayed if the model is GRD150-300 or 400 series.
( 3w, Inithie RSM 100, the CTF, VTF, and CLP is displayed as their elements such as EFCF, ZOVCEF,
UVVE, OCDVF, ZOVVF, EFVF, CLP, and CLP-ICD.

Thedisplayed items are changed in accordance with APPL VT setting. (*4)
Infease of [APPL-VT] = “Off” or “3PN” or “3PV”

AN OV [00 ] AN UV [00 ]
BN OV  [00 ] BN UV  [00 ]
CN OV  [00 ] CN UV [00 ]
In case of [APPL-VT] = “3PP” or “2PP”

AB OV  [00 ] AB UV  [00 ]
BC OV [00 ] BC UV [00 ]
CA OV  [00 ] CA UV [00 ]

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

The operation status of phase and residual overcurrent elements are shown as below:
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Elements [m

AOC 0C1
BOC 0OC1
coc 0C1
EF EF1
SEF SEF1
NOC NOC1
AUC UC1
BUC uC1
cuc UC1
CTF EFCF
CLP SO
ADOC DOC1
B DOC DOC1
cbocC DOC1
DEF DEF1
DSEF DSEF1
DNOC DNOC1
THM THMA
BC BC
CBF OCBFA
VTF UVVF-A

Elements [m

AN OV ovi
BNOV  OV1
CNOV  ovi
AB OV ovi
BCOV  OV1
CAOV  OV1
Zov Zovi
FRQ FRQ1
ARC OVB
AN UV uv
BN UV
CN UV uv1
AB UV uv1
BC UV uviy
CALV uv1
0 NOV1
R DFRQ1

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

|
0C2
0C2
0C2
EF2
SEF2
NOC2
uc2
uc2
uc2
ZOVCF
S1
DOC2
DOC2
DOC2
DEF2
DSEF2
DNOC2
THMT

OCBFB
UVVF-B

NOV2
DFRQ2

is in operation.

| |
0C3 0c4
0C3 0C4
0C3 0c4
EF3 EF4
SEF3 SEF4
S2 S3
DOC3 DOC4
DOC3 DOC4
DOC3 DOC4
DEF3 DEF4
DSEF3 DSEF4
OCBFC -
UVVF-C  OCDVF-A
|

DFRQ3

N

FRQ4
UL

DFRQ4

| |
ICD-A ICD-B
RPF RPR

F-

FRQ5  FRQ6
SYN
DFRQ5  DFRQ6

ICD-C

OVVF

u]

- e
- @ elements
0 oad state & 2f detect

A phase OC elements

B phase OC elements

C phase OC eementoO

4

A phasi elements

ents

phase DOC elements
B phase DOC elements
C phase DOC elements

A phase OV elements
B phase OV elements
C phase OV elements
AB phase OV elements
BC phase OV elements
CA phase OV elements

A phase UV elements
B phase UV elements
C phase UV elements
AB phase UV elements
BC phase UV elements
CA phase UV elements
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4.2.5.3 Displaying the Status of Condition monitoring

To display the status of condition monitoring, do the following:

Select "Status" on the top "Main Menu" screen to display the "Status" screen.

Select "Condition monitoring" to display the status of condition monitoring.

Status-Cond. monitoring
Operation time
Clear operation time

25/Feb/2003 09:45

To display the operation time, do the following:

Select "Operation time" to display the "Operation time" screen.

Status-Cond. monitoring

25/Feb/2003 09:45

Operation time 1/2
CB OPEN T lasity, * &, 5x xS max #% . *k%%S
CB CLOSE T lasth #* *%=xg max #% *k%%S
DS1 OPEN T fast *% x%x=xg max *% *k%%S
DS1 CLOSE T fasty x*.*xx*xs max #% . *k%%S
DS?2 OPEN T |a§t **.*xx%S max *% *k%%S
DS?2 CLOSE T fast #% x%=xg max *% *k%%S
DS3 OPEN 4F fast % x%=xg max #% . *k%%S
DS3 CLOSE T last ** . *xx%g max *% *k%%S
DS4 OPEN, T last ** *xx%xg max #% *k%%S
DS4 CL&OSEWT last ** . *xx%g max *% *k%%S
DS5 OPEN T last ** *xx%g max *% *k%%S
DS5 CLOSE T last ** . *xx%g max #% *k%%S
Stafus-Cond. monitoring 25/Feb/2003 09:45
Operation time 212
EDS1 OPEN T last *% x%xg max #*, %%xS§
EDS1 CLOSE T last % x%xgs max #*, %%x%S§
EDS1 EARTH T last % x%xs max #*, %%x%S§
EDS1 FREE T last *% x%xs max #*, %%xS§
EDS2 OPENT last *% x%xs max #*, %%x%S§
EDS2 CLOSE T last % x%xgs max #*, %%x%S§
EDS2 EARTH T last % x%xg§ max #*, %%xS§
EDS2 FREE T last *% x%xs max #*, %%%*S§
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The pages which are not displayed in the window can be displayed by pressing the | VIEW | keys

To clear the operation time, do the following:

e Select "Clear operation time" to display the guidance message as follows.

Status-Cond. monitoring
Operation time
Clear operation time

Clear operation time? Y=ENTER/NsCANCEL

25/Feb/2003 09:45

e Press the| ENTER | (=Y) key to clear all.

4.2.5.4 Displaying the Status of Binary Inputs and Qutputs

To display the binary input and output status{ do‘the following:

e Select "Status" on the top "Majft Menu" screen to display the "Status" screen.

e Select "Binary I/O" to displaydthe binary input and output status.

Status-Binary /0 25/Feb/2003 09:45

Input 101 [0000 0000 00 ]

Input 1@2 [0000 0000 000 ]

Input 103 [0000 0000 000 ]

Input,_ Q4 [0000 0000 000 ]

OutpudlllOn [0000 0000 ]

Output 192 [0000 0000 ]

Output 403 [0000 0000 ]

Outplits04 [0000 0000 ]
The display format is shown below.

[m | | | | | | | |

Input 101 BI1 BI2 BI3 Bl4 BIS BI6 BI7 BI8 BI9
Input 102-4 BI1 BI2 BI3 Bl4 BIS BI6 BI7 BI8 BI9
Output 101 BO1  BO2 BO3 BO4 BO5 FAIL TRP1 TRP2
Outputi02-4  BO1  BO2 BO3 BO4  BO5 BO6 TRP1 TRP2

For 102 to 104

For 102 to 104

|
BI10
BI10

u]

Bl11

Line 1 and 2 shows the binary input status. BI1 to BI11 correspond to each binary input signal.
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The binary input signal is user configurable by PLC function. The status is expressed with logical
level "1" or "0" at the photo-coupler output circuit.

Line 3 and 4 shows the binary output status. All binary outputs BO1 to BO6 are configurable by
PLC function. The status of these outputs is expressed with logical level "1" or "0" at the nput
circuit of the output relay driver. That is, the output relay is energised when the status is!1".

4.2.5.5 Displaying the Relay model information

To display the relay model information such as relay type, serial No., software yersion PLC data
and IEC103 data, do the following:

e Select "Status" on the top "Main Menu" screen to display the "Status" screen.

e Select "Information" to display the information.

Status-Information 25/Feb/2003 0945
Relay version

Relay type : GRD150-101A-30-10

Serial NO. : 1234567890

Main software : GS1FM1-01;A

PLC data: PLCDefaultTOn12E05A78)
IEC103 data: xxxkxxxkxx OW(0Q0AE309)
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4.2.6 Viewing and Changing the Settings

The "Settings" sub-menu is used to view, make or change settings for the following items:

Protection
Control

Record

Status

Time
Communication
Password

Panel

Others

View mode or Setting change mode
e Select "Settings" on the top "Main Menu" screen to displaythe "Settings" screen.

Then the following password screen is displayed when thepasswerd is set.

Main Menu 26/Feb/2003 09:45
MIMIC

Record

Status

Settings

Test

Password | ] <0123456789

e When changing thesettings, input password correctly to enter the setting change sub-menu and

the keya

e When viewing the settings, no input password and press the | ENTER | key.

Then the follogvifig "Settings" screen is displayed.

Settings menu 25/Feb/2003 09:45
Protection

Control

Record

Status

Time

Communication

Password

Panel

Others
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e Select the setting item to enter a setting sub-menu and press the | ENTER | key.

In view mode, the input column of each setting sub-menu and the cursor are not displayeds

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 activ@y(or inactive)
depending on the selection made in another menu. Therefore, it is recommended that'all necessary
setting changes be made while the circuit breaker tripping circuit is disconnected.

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

4.2.6.1 Setting Method

There are two setting methods as follows:
- To enter into a selected item

- To select numerical values

To enter into a selected item
If a screen as shown below is displayed, pgrform settings as follows.

The cursor (underbar) can be movedfo%appér.of lower lines within the screen by pressing the A
and ¥ keys. If setting change is nét regutired, skip the line with the & and ¥ keys.

Settings menu 25/Feb/2003 09:45
Protection

Control

Record

Status

Time

Communjcation

Password

Panel

Othgrs

e Move the cursor to a setting item.

e Press the key.

To select letter settings
If a screen as shown below is displayed, perform settings as follows.

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

| Settings-Protection 25/Feb/2003 09:45 |
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Common 1/2
APPL CT  Off off

APPL VT * ok % * % %k

APPL VTS sk * %k

CTFEN % sk koK k% % %k kK kX

VTF1EN %% %% % %k ok ok ok %
VTF2EN %% %% % %k ok ok ok ok
CTSVEN %%k %% %%k % %%
VOSVEN ks skskoskk %k k% % %k %
V2SVEN sk kskskoskk %k k% %k %

CBSVEN * % % * % ok

e Move the cursor to a setting line and item by the & or ¥ key.
e Press the  or P key to set a desired letter (for example, "Off", "@n", etc.).

e Press the key.

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

The number to the left of the cursor shows the cufrent setting or default setting set at shipment. The
cursor can be moved to upper or lower lines Within the screen by pressing the A and ¥ keys. If
setting change is not required, skip the line/ith the A and ¥ keys.

Settings-Protection 25/Feb/2003 09:45
Group=-FL_ e

X1 w## ## s agh R '### ##il### ##0

XO W# H# R AR RO ### ##### #H# D
Kabi  ###)  #% 8k Ka 1+ ###]  ###%
Kbei  ###i e Kb | ###  ###%
Kca!  ###)| 0 ###V Ke | ###  ##H4%
Lind ##f | Ga#bakm

\

Enter new setting
Currention
defaultisetting

e /A Mowe the cursor to a setting line.

o Pressshe dor } key to set a desired value. The value is up or down by pressing the } or 4
key.

e Press the| ENTER | key to enter the value.
e After completing the settings on the screen, press the key to return to the upper screen.

To correct the entered numerical value, do the following.

e Ifitis before pressing the [ENTER | key, press the & or ¥ key to shift other item and then the
setting value recovers. And shift the original item and enter the new numerical value.
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e Ifit is after pressing the [ ENTER | key, move the cursor to the correcting line by pressing the
A and V¥ keys and enter the new numerical value.

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

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

To complete the settings

Enter after making entries on each setting screen by pressing the | ENTER | keysthe new settings

are not yet used for operation, though stored in the memory. To validate the newsSettings, take the
following steps.

e Press the key to return to the upper screen. Repeat this until the/confirmation message

shown below is displayed. The guidance message is displayed just béfore returning to the
"Settings" sub-menu.

Settings-##### 25/Febk20038%09:45

(Each sub menu display)

Change settings?2., YSENTER/N=CANCEL

e When the message is displayed, press the | ENTER | key to start operation using the new

settings, or press ghe [CANCEL| key to correct or cancel entries. In the latter case, the
guidance message disappears and enable re-entries.

To quit the setfingsWwithout changing value, press the key and then the message

“Change settings? ‘appears. In this screen, press the | CANCEL| key and then the message
“Cancel settings??” appears and press the | ENTER | key to the upper menu.

4.2.6.2 Proteetion

The GRD150 can have 8 setting groups for protection in order to accommodate changes in the
operationfof the power system, one setting group is assigned active. To set the protection, do the
following:

e Select "Settings" on the top "Main Menu" screen to display the "Settings" screen.

Then the following password screen is displayed when the password is set.

Main Menu 25/Feb/2003 09:45
MIMIC

Record

Status

Settings

Test
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Password | ]

<0123456789

e Input password correctly to enter the setting change sub-menu.

Then the following "Settings" screen is displayed.

Settings menu
Protection
Control
Record

Status

Time
Communication
Password
Panel

Others

25/Feb/2003 09:45

e Select "Protection” on the "Settimgs! screen to display the "Protection” screen.

Settings-Protection
Change active gfFolp
Change settings

Copy group

25/Feb/2003 09:45

Changing the active group

e Select "Change active group" to display the "Change active group" screen.

Settings-Protection
Change active group
Active group No. # #

25/Feb/2003 09:45
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¢ Enter the group number (1 - 8) and press the | ENTER | key.

Active group can also be changed by assigning the signals to SET.GROUPRI(No0.2640) to
SET.GROUP8(No0.2647) by PLC function.

Changing the settings

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

e Select "Change settings" to display the "Change settingsascreen.

Settings-Protection

Common
Groupl
Group?2
Group3
Group4
Groupb
Groupb
Group7
Group8

25/Feb/2003 09:45

Change settings (Active group=1)

Copy group

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

e Select "Copy group" to display the "Copy group" screen.

getbings-Protection
Copy group A to B

G¥oup A #
Group B #
Execute

25/Feb/2003 09:45
(Active group=1)
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e Enter the group number (1 - 8) to be copied in Group A and enter the group number (1 - 8) to be
overwritten by the copy in Group B, and move the cursor to “Execute” button and press th&

(ENTER) key.

Setting the common

Enter the common settings as follows:

e Select "Common" on the "Change settings" screen to display the "Common" screen.

Settings-Protection

25/Feb/2003 09:45

Common 1/2

APPL CT * %k % * % %k

APPL VT * ok K %k % J(*l)

APPL VTS %= * ok %k

CTFEN %k ok ok koK ok k% %k ok ok ok

VTF1EN %% %% % * ok ok ok ok %

VTF2EN %% %% % * ok ok ok ok %

CTSVEN %%k %%k *xkx

VOSVEN sk skksk® k%% k%%

V2SVEN k% sk%sk® k% k% k%%

CBSVEN ok %k % % %

Settings-Protection 25/Feb/2003 09:45

Common 2/2

TCSVEN1 T % Rk % 3

TCSVEN2 sk sk sk ok K % & %

TCSVEN3 TEED . Hpke ok

TCSVEN4 sk kK ok K (%2)

TCSVENS * % kfx * * %k %k

TCSVENG * %k % * %k %k

TCSVEN7 LR * %k %k

TCSVENS g = xx %% % % % )
<ARPL CT>

Toysetsthe corrent input state (CT connection), do the following.
e Enter"Off" or "3P"(=3 phase) or "2P"(=2 phase) or "1P"(=1 pole) by pressing the ¢ or P> key

and press the | ENTER | key.

<APPL VT, APPL VTS>

e The setting items are changed in accordance with the relay type. (1)

In case of GRD150-100 or 200 series

APPL CT
APPL VT

* % %
* % %

* % %

* % %
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In case of GRD150-300 or 400 series

APPL CT * ok % * %
APPL VT * ok % * %
APPL VTS  s#x=* * % %

<APPL VT>

To set the voltage input state (VT connection), do the following.

e If relay type is GRD150-100 or 200 series, enter Off" or "3PN" or "3PV" or "3PP" or "2PP" by
pressing the ¢ or P> key and press the {[ENTER | key.

e Ifrelay type is GRD150-300 or 400 series, Enter "Off" or "3PN" or "3PP" or,"2RR" by pressing the

< or ) key and press the [ENTER | key.

<APPL VTS>
To set the voltage input state for synchronism check of autoreclosefunction, do the following.

e Enter "A" or "B" or "C" or "AB" or "BC" or "CA" phasesby, préssing the ¢ or p> key and press

the key.

<CTFEN, VTF1EN, VTF2EN>

To set CT failure function and VT failure functiofi enable, do the following.

e Enter "Off" or "On" or "OPT-On" by pres$ing the ¢ or P> key and press the [ENTER | key.

< CTSVEN, VOSVEN, V2SVEN>

To set AC input imbalance supervisiongnable, do the following.

e Enter "Off" or "ALM&BLK" 0, ABM" by pressing the ¢ or P> key and press the [ENTER
key.

< CBSVEN>

To set circuit breaker supervision enable, do the following.

e Enter "Off" or'@n"by pressing the ¢ or P> key and press the |ENTER | key.

<TCSVEN>

e These sgttings,are displayed only equipped IO card by the relay type: TCSVENI1 or 2 for 101,
TCSVENS or4 for 102, TCSVENS or 6 for I03, TCSVENT7 or 8 for 104. (*2)

Togset twip citeuit supervision enable, do the following.

e Enter ZOff" or "On" or "OPT-On" by pressing the ¢ or P> key and press the [ENTER | key.

After complete settings, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

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

Setting the group

Enter the group settings as follows:
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o Select the group to change the settings on the "Change settings" screen to display the

"Group*" (*=1-8) screen.

Settings-Protection
Group=*
Line name
VT/CT ratio
FL
ocC
DOC
EF
DEF
SEF
DSEF

25/Feb/2003 09:45

NOC

DNOC
UC/Thermal/BCD
CBF

Cold Load / Inrush
ov/uv

FRQ

CTFIVTF

ARC

Sync CHK

PLC setting

(*1)

3

(*2)

(*1):"SEF" and "DSEF" are only displayed if the modeLissGRD150-200 or 400 series.
(*2):"ARC" and "Sync CHK" are only displayed if thefmodel\iyGRD150-300 or 400 series.

Displaying the Line name

The line name cannot be changed on LCD and can béyiewed only. To set or change the line name,

the PC software RSM100 is used.
To display the line name, do the following.

e Select "Line name" on the "Group*" s¢regn tordisplay the "Line name" screen.

Settings-Protection 25/Feb/2003 09:45
Group=*-Line namg
Line name %k sk sk oKk sk Rk k sk sk sk sk sk sk ok sk sk sk ok k%

Setting theA/T/CT ratio

To set the VT/CT ratio, do the following.

e Select "VT/CT ratio" on the "Group*" screen to display the "VT/CT ratio" screen.

Settings-Protection
Group*-VT/CT ratio

VT ratio HHHAR HEHHS
CT ratio HHERHH HHARHH
VTS ratio HHRH  HEH#HS
EFCT ratio ##### ####HH

SEFCT ratio ##### #####

25/Feb/2003 09:45

(*1)

(*2)
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(*1):"VTS ratio" is only displayed if the model is GRD150-300 or 400 series.
(*2):"SEFCT ratio" is only displayed if the model is GRD150-200 or 400 serieS.

e The range of settings is as follows:
VT ratio, VTS ratio: 1 — 8000
CT ratio, EFCT ratio, SEFCT ratio: 1 —-10000

e Enter the VT/CT ratio by pressing the 4 or P> key and press the | ENTER | key.

e After setting, press the key to display the following confirmation message.
| change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (= Y) key to change settings andgeturn to the "Settings menu" screen.

Setting the FL
To set the FL settings, do the following.

e Select "FL" on the "Group*" screen to(display the "FL" screen.

Settings-Protection 25/Feb/2003 09:45
Group=-FL

X1 ### ##Q HHEINEHQ R1 ### . ##Q ### ##Q
X0 ### ##Q i #HE RO ### . ##Q ### ##Q
Kab ### % #Hit #% Ka #H#H# % #HH#H%
Kbec  ###% Hittt %o Kb #H#H# % #HH#H%
Kca  ###% #H# % Kc #H#H#% HHH%

Line ###Skme### #km

o “WLhe ranges of settings are as follows:

X1, X0, R1,R0: 0.0 -999.9 (1A rating)  0.00 - 199.99 (5A rating)
Kab, Kbc, Kca, Ka, Kb, Kc: 80 - 120
Line: 0.0-3999

e Enter the above parameters of the fault locator by pressing the € or > key and press the
ENTER | key.
e After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |
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e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the OC
To set the OC settings, do the following.

Select "OC" on the "Group*" screen to display the "OC" screen.

Settings-Protection

Group=*-0C
OCI1EN % % % % %k %
MOC1 k% ok ok ok ok ok %

MOC1-1EC wokok kok ok
MOC1C-IEEE * % * %
MOC1C-US dok ok dkok ok

OC1R woE ok kR ok
OC1-2F % % % % %k %
OC1-TP1 k k& k k ok ok %
OC1-TP2 * %k %k k% ok ok
OC1-TP3 * %k ok ok ok ok ok

25/Feb/2003 09:45

1/5
0C1 #H.HA  H#H#HA
TOCLD ###.##s ###. #i#s
TOC1P #oHAH #HOHHAA

TOCL1RD ###.# s ###¥s
TOC1RP #.### #.HHA

OC1-TP4 k% % ok Bk ok k%
OC1-TP5S k ks k% ok %
OC1-TP6 Fak ok ok ok k%

Settings-Protection

Group*-0C
OC2EN %%k % k%
MOC2 d ok ok ok kR K K

MOC2-1EC * ok k * ok R
MOC2C-IEEE * % &
MOC2C-US R N N

OC2R * k% Bk x
OC2-2F ol % sk ko
OC2-TP1 Kk oklk ok ok %k
0C2-TP2 sk ek ok ok ok %
0OC2-TP3 Mok ok ok sk ok ok %

25/Feb/2003 09:45
2/5
OC?2 #HH#EHA H#HHAH# HA
TQC2D ###. . ##s ### . ##s
TOC2P #oHHAH #HoHAH
TOC2RD ###.# s ###.#s
TOC2RP #.### #oHAH

OC2-TP4 %k ok ok sk ok % %
OC2-TP5 %k ok ok sk ok % %
OC2-TP6 %k ok sk ok % %

Setftings-Protection

Group*-0C
OC3EN ok ok ok ok ¥
@C3-2F % sk sk % sk ok

OC3-TP1 k% ok ok sk ok %k ok
OC3-TP2 k% ok ok sk ok %k ok
OC3-TP3 k% ok ok sk ok %k ok
OC3-TP4 k% ok ok sk ok %k ok
OC3-TP5 k% ok ok sk ok %k ok
OC3-TP6 k% ok ok sk ok %k ok

25/Feb/2003 09:45

3/5

0C3 HHH#.HA H#HH HA
TOC3 ### . ##s ### ##s

(*1)
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Settings-Protection

25/Feb/2003 09:45

Group=-0C 415
OC4EN otk koK ok 0C4 HHH# . HA H#HHH HA
0C4-2F ok ok ok ok TOCA4  ### . ##sS #HH##H ##HS
OC4-TP1 d ok ok ok sk ok ok ok

OC4-TP2 d ok ok ok sk ok ok ok

OC4-TP3 d ok ok ok sk ok ok ok

OC4-TP4 d ok ok ok sk ok ok ok

OC4-TP5S d ok ok ok sk ok ok ok

OC4-TP6 d ok ok ok sk ok ok ok

Settings-Protection 25/Feb/2003 09:45
Group*-0C 5/5
0C1l-k HH HHH HH HHBH

OC1l-a #.oH## #.oH#H#

O0C1-C #.oHHH #.oHHH

OC1-kr HH HHH HH HHBH

OC1-b #.oH## #.oH#H#

0C2-k HH HHH HH HHBH

0C2-a #.oH## #.H##

0C2-C #.oHHH # H#HHt#

0C2-kr HHt HHH HEF . HH

0C2-b #.oH## HOH#H

(*1):"OC* -TP=["is only displayed if the model is GRD150-300 or 400 series.

<<Scheme switch>>

<OC*EN>

To set the OC* gnable, do the following.
e Enter "On" fo,enable the OC* and press the | ENTER | key. If disabling the OC#*, enter "Off"

and pressithe/ ENTER | key.

<MEC#>

To set the OC* time delay characteristic type, do the following.
e Enter "DT" or "IEC" or "IEEE" or "US" or "CON" and press the | ENTER | key.

<MOC=C-IEC>

To set the OC+* Inverse Curve Type of IEC, do the following.
e Enter "NI" or "VI" or "EI" or "LTI" and press the | ENTER | key.
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<MOC=C-|IEEE>

To set the OC+* Inverse Curve Type of IEEE, do the following.

e Enter "MI" or "VI" or "EI" and press the | ENTER | key.

<MOC*C-US>

To set the OC* Inverse Curve Type of US, do the following.

e Enter "CO2" or "CO8" and press the [ ENTER | key.

<0OC*R >

To set the reset characteristic [OC*R], do the following.

e Enter "DEF" or "DEP" and press the | ENTER | key.

<0OC*-2F>

To set the 2f block enable of OC#*, do the following.
e Enter "BLK" to enable "Trip block" by the 2f elementand press the [ENTER | key. If disabling

it, enter "NA" and press the [ ENTER | key.

<OC*-TP*>

To set the trip mode of OC*, do the following.

e Enter "Off" (OCx disable) or "INST" (Instantaneous action) or "SET" (Action by time delay

settings) and press the | ENTER jkey,

<<Element>>

e The ranges of settings are a§ follows:

OCl: 0.2 -25.0 (5A rating) 0.04 - 5.00 (1A rating)
TOCI1D, TOC2Ds; 0.00 - 300.00

TOCIRD, TOC2RD: 0.0 -300.0

TOCIPXFOCIRP, TOC2P, TOC2RP: 0.010 - 1.500

0C2, 9€3, OC4: 0.5 -250.0 (5A rating) 0.10 - 50.00 (1A rating)
TOC3ZTOC4: 0.00 - 300.00

OC I,kgOC2-k: 0.000 - 30.000

OCl=a; OC2-a: 0.00 - 5.00

OC1-C, OC2-C: 0.000 - 5.000

OC1-kr, OC2-kr: 0.000 - 30.000

OCI1-b, OC2-b: 0.00 - 5.00

e Bnter the numerical value by pressing the € or p> key and press the [ENTER | key.
e After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.
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Setting the DOC

To set the DOC settings, do the following.

e Select "DOC" on the "Group*" screen to display the "DOC" screen.
Settings-Protection 25/Feb/2003 09:45
Group*-DOC 1/5
DOC®O —##° —##°
DOCI1EN ok ok ok Kok DOC1 #H#t H#HHEA #H#. HHA
DOC1-DIR LR TDOCLD ###.##S ### ##S
MDOC1 ®ok ok ok ok ok ok ok TDOCL1P #H.oRHHE H.OHAHR
MDOCI1C-IEC ok ok ok ok ok TDOCLRD ###.#S ###Ha#tS
MDOCI1C-IEEE ® kKK TDOCLRP #.### #.&##
MDOC1C-US LR
DOCI1R %k ok koK % DO CTP s s s s % sk sk sk sk sk Kk % %
DOC1-2F %ok ok ok ok ok
DOC1-TP1 sk %k sk ok %k ok ok ok DOC1-TP4 sk B ok Rk sk ok %k
DOC1-TP2 s ok ok ok Kok ok kK DOC1-TP5S Fapak kK sk ok ok (*1)
DOC1-TP3 sk %k sk ok %k ok ok ok DOC1-TP6 Wpske sk Wk ok ok sk
Settings-Protection 25hFeb/2003 09:45
Group*-DOC 215
DOC2EN ook ok ok ok DOC2 #HHt #HHA #H# HEA
DOC2-DIR ook ok ok ok TDOC2D ###.##S ###. . ##S
MDOC2 LEEE R LDOC2P #HoHHE HOHHBH
MDOC2C-IEC ook ok ok ok TDOC2RD ###.#S ###.#S
MDOC2C-IEEE * ok 47K LDOC2RP #.### #.##4#
MDOC2C-US L T
DOC2R BN
DOC2-2F EEES
DOC2-TP1 * KOk K ki ok ok DOC2-TP4 %k Kk kKK ok
DOC2-TP2 [ # %"« DOC2-TP5 sk sk (x1)
DOC2-TP8 ok ok Sk ok ok ok ok DOC2-TP6 %ok ok ok %k ok ok ok
SettingseProtection 25/Feb/2003 09:45
Groupx-DOC 3/5
DOL3EN LE RN DOC3 #Hit #H#HA HH#E HHEA
DOCJ3-DIR otk ok ok TDOC3 ###.##s ### . ##S
BOC3-2F d ok ok Kok kK
DOC3-TP1 k% ok k ok ok ok ok
DOC3-TP2 * %k ok ok ok ok ok
DOC3-TP3 % ok ok ok %k %k ok %k (*1)
DOC3-TP4 k% ok k ok ok ok ok
DOC3-TP5 * %k ok ok ok ok ok
DOC3-TP6 * %k ok k ok ok ok ok

| Settings-Protection

25/Feb/2003 09:45 |

—182—



TOSHIBA

6F2S5S0842
Group*-DOC 415
DOC4EN * kK Kk K DOC4 HH HHA H#HHE HHA
DOC4-DIR * kK Kk K TDOC4A ### #its ### ##s
DOC4-2F ok ok K Kok

DOC4-TP1 d ok ok ok ok ok %k
DOC4-TP2 d ok ok ok ok ok %k
DOC4-TP3 %k %k %k k ok ok (*1)
DOC4-TP4 d %k sk ok ok ok ok ok
DOC4-TP5 d ok ok ok ok ok %k
DOC4-TP6 d ok ok ok ok ok %k

Settings-Protection 25/Feb/20,03%9:45
Group*-DOC 515
DOCL1-k  ##. ### ## ###
DOC1-a #oH# #oH#

DOC1-C #.### #HoHHH
DOCL1-kr ##. ### ## ###

DOC1-b #.oH#HH #.oH#HH
DOC2-k  ##. ### ## ###
DOC2-a #.oH#HH #.oH#HH

DOC2-C #.### #HoHHH
DOC2-kr ##. ### ## ###
DOC2-b #.oH#HH il

(1)

(*1):"DOC=* -TP* " iglonly‘displayed if the model is GRD150-300 or 400 series.

<<Scheme switch>>

<DOC#*EN>

To set the DOC=* enableypdo the following.

e Enter "On" t6 enable the DOC#* and press the key. If disabling the DOC+, enter

"Off" and pressythe | ENTER | key.

<DOC*-DIR>

Tg set the DOC=* directional characteristic, do the following.

e Enteg/'FWD" or "REV" and press the | ENTER | key.

<MDROCs#>
To set the DOC#* time delay characteristic type, do the following.

e Enter "DT" or "IEC" or "IEEE" or "US" or "CON" and press the | ENTER | key.

<MDOC*C-IEC>
To set the DOC=* Inverse Curve Type of IEC, do the following.
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e Enter "NI" or "VI" or "EI" or "LTI" and press the [ ENTER | key.

<MDOC*C-IEEE>
To set the DOC* Inverse Curve Type of IEEE, do the following.

e Enter "MI or "VI" or "EI" and press the | ENTER | key.

<MDOC#*C-US>
To set the DOC#* Inverse Curve Type of US, do the following.

e Enter "CO2" or "CO8" and press the [ ENTER | key.

< DOC*R>

To set the reset characteristic, do the following.

e Enter "DEF" or "DEP" and press the | ENTER | key.

<DOCx*-2F>
To set the 2f block enable of DOCx, do the following.
e Enter "BLK" to enable "Trip block" by the 2f elemeéntand press the [ENTER | key. If disabling

it, enter "NA" and press the | ENTER | key.

<DOC#-TP%>
To set the trip mode of OCx, do the féllowing.

e Enter "Off" (DOC disable) or "INST" (Instantaneous action) or "SET" (Action by time delay
settings) and press the | ENTERy keya

<<Element>>

e The ranges of settings are asfollows:

DOC 6: -95-95
DOCI1: 0.2 - 25.0 (5A rating) 0.04 - 5.00 (1A rating)
TDOCID, TROC2D: 0.00 - 300.00

TDOGIRDJTDOC2RD:  0.0-300.0
TDOCLP, TDOCIRP, TDOC2P, TDOC2RP: 0.010 - 1.500

DOE2¢DOC3, DOC4: 0.5 -250.0 (5A rating) 0.10 - 50.00 (1A rating)
TDOC3, TDOCA4: 0.00 - 300.00

DOC1-k, DOC2-k: 0.000 - 30.000

DOC1-a, DOC2-a: 0.00 -5.00

DOC1-C, DOC2-C: 0.000 - 5.000

DOC1-kr, DOC2-kr: 0.000 - 30.000

DOCI1-b, DOC2-b: 0.00 - 5.00

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

o After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |
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e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the EF
To set the EF settings, do the following.

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

Settings-Protection 25/Feb/2003 09:45
Group*-EF 1/5
EF1EN *x%  xxx EF1 H# HHA H#HHEHHA
MEF1 xxxk  xxxx  TEFLID ###.##S ###.#i#sS
MEF1-1EC *x% xxx TEFLP #.HHH #.oHHH

MEF1C-lIEEE * % *x TEF1RD ###.# s ###H S
MEF1C-US * %k Kk k TEF1RP #.### #.BHe

EF1R % %k % % %k %

EF1-2F % % % % %k %

EF1-TP1 k k& k k ok ok % EF1-TP4 k% % ok Bk ok k%

EF1-TP2 % ok ok ok %k %k ok %k EF1-TP5 s Rk & ok ok % (*1)
EF1-TP3 * %k ok ok ok ok ok EF1-TP6 Fak ok ok ok k%
Settings-Protection 25/Feb/2003 09:45
Group*-EF 215

EF2EN LEE I R B 2 HH#H# HA H#HHEH HA

MEF2 xkkx xkxx) STEF2D ### . ##S ### ##s

MEF2-1EC xxx Lexm  PEF2P #oHHH #oHHAH
MEF2C-IEEE * % ¥+ TEF2RD ###.#s ###.#s
MEF2C-US xx Ky kdx  TEF2RP #.### #oHHH

EF2R * k% Bk x

EF2-2F ol % sk ko

EF2-TP1 Kk oklk ok ok %k EF2-TP4 kok ok ok k% ok k

EF2-TP2 dpdk ik ok ok ok ok EF2-TP5 H ok ok ok ok ok koK (*1)
EF2-TP3 ok ok kK ok ok ok EF2-TP6 d %ok ok k ok ko
Setftings-Protection 25/Feb/2003 09:45

Glroup *-EF 3/5

EE3EN ok ok ok Kok EF3 #HHEH#H. #HA H#HH#HH#HA

EF3-2F LR TEF3 ###.##S ###. ##sS
EF3-TP1 k% ok ok sk ok %k ok

EF3-TP2 k% ok ok sk ok %k ok

EF3-TP3 ok ok ok ok ok ok ok (*1)
EF3-TP4 k% ok ok sk ok %k ok

EF3-TP5 k% ok ok sk ok %k ok

EF3-TP6 k% ok ok sk ok %k ok
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EF4-

EF4-
EF4-
EF4-
EF4-
EF4-
EF4-

2F

TP1
TP2
TP3
TP4
TP5
TP6

Settings-Protection
Group=-EF
EF4EN

* %k ok k %
* %k ok k %

* %ok k ok ok k%
* ok okk k ok k%
* ok okk ok ok k%
* %ok k ok ok k%
* %ok k ok ok k%
* ok okk ok ok k%

EF4
TEF4

25/Feb/2003 09:45
415

HHH# . HA #HHAH# HA

HHH# HH#ES HHH# H#H#S

EF1-
EF1-
EF1-
EF1-
EF1-
EF2-
EF2-
EF2-
EF2-
EF2-

k
a
C
kr
b
k
a
C
kr
b

Settings-Protection
Group*-EF

HHHEH #H HHH

#.oH#HH# #oHH#
#HoHHAH #oHHH
HHHEH #H HHH

#.oH#HH# #oHH#
HHHEH #H HHH
#.oH#HH# #HE

#HoHAH ot #
Hit HHH #H HAH
#.oH#HH# . ##

25/Fehi2003 09:45
5/5

(*1):"EF* 4FP* s only displayed if the model is GRD150-300 or 400 series.

<<Scheme switch>>

<EF*EN>

To set the EF* énable, do the following.
e Enter "On'4toenable the EF* and press the | ENTER | key. If disabling the EF*, enter "Off" and

pfess the key.

<MEE*>

To set the EF* time delay characteristic type, do the following.
e Enter "DT" or "IEC" or "IEEE" or "US" or "CON" and press the | ENTER | key.

<MEF=*C-IEC>

To set the EF* Inverse Curve Type of IEC, do the following.
e Enter "NI" or "VI" or "EI" or "LTI" and press the | ENTER | key.
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<MEF*C-|IEEE>
To set the EF* Inverse Curve Type of IEEE, do the following.

e Enter "MI" or "VI" or "EI" and press the | ENTER | key.

<MEF*C-US>
To set the EF* Inverse Curve Type of US, do the following.

e Enter "CO2" or "CO8" and press the [ ENTER | key.

< EF*R>

To set the reset characteristic, do the following.

e Enter "DEF" or "DEP" and press the | ENTER | key.

<EF*-2F>
To set the 2f block enable of EF#*, do the following.
e Enter "BLK" to enable "Trip block" by the 2f elem@htand press the [ENTER | key. If disabling

it, enter "NA" and press the [ENTER | key.

<EF*-TP*>
To set the trip mode of EF*, do the following.
e Enter "Off" (EF* disable) or "INST" (Instantaneous action) or "SET" (Action by time delay

setting) and press the | ENTER |Key.

<<Element>>

e The ranges of settings are a§ follows:

EF1: 0.05 - 25.00 (5A rating) 0.01 - 5.00 (1A rating)

TEF1D, TEF2D: 0.00 - 300.00

TEF1RD, TEF2RD: 0.0 - 300.0

TEF1P,“FEFIRP, TEF2P, TEF2RP: 0.010 - 1.500

EF2, EF3, EF4: 0.20 - 250.00 (5A rating) 0.04 - 50.00 (1A
rating)

TEF3) TEF4: 0.00 - 300.00

ERL-ksEF2-k: 0.000 - 30.000

EFb-a, EF2-a: 0.00 - 5.00

EF1-C, EF2-C: 0.000 - 5.000

EF1-kr, EF2-kr: 0.000 - 30.000

EF1-b, EF2-b: 0.00 - 5.00

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

o After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (=Y) key to change settings and return to the "Settings menu" screen.
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Setting the DEF

To set the DEF setting, do the following.

e Select "DEF" on the "Group*" screen to display the "DEF" screen.
Settings-Protection 25/Feb/2003 09:45
Group=*-DEF 1/5
DEFO —##° —##° DEFV HH#EH . H#V H#H#H HV
DEF1EN ok ok ok Kok DEF1 HHt HHEA #H#H.HHA
DEF1-DIR LR TDEFL1D ###.##sS ### . ##S
MDEF1 Hok ok ok Kk kK TDEF1P #H.oHHHE H.HAHR
MDEF1C-I1EC ok ok ok ok ok TDEF1RD ###.#S ###H#S
MDEF1C-IEEE ® kKK TDEF1RP #.### #.###
MDEF1C-US LR
DEF1R %k ok koK %

DEF1-2F ok ok % ok ok

DEF1-TP1 sk %k sk ok %k ok ok ok DEF1-TP4 sk B ok Rk sk ok %k
DEF1-TP2 s ok ok ok Kok ok kK DEF1-TP5 Fapak kK sk ok ok (*1)
DEF1-TP3 sk %k sk ok %k ok ok ok DEF1-TP6 Wpske sk Wk ok ok sk
Settings-Protection 25hFeb/2003 09:45
Group=-DEF 215

DEF2EN ook ok ok ok DEF2 Hit# HA H#HH#H HA
DEF2-DIR ook ok ok ok TDEF2D ###.##S ###. . ##S

MDEF2 LEEE R LDEF2P #HoHHE HOHBH
MDEF2C-1EC ook ok ok ok TDEF2RD ###.#s ###.#S
MDEF2C-IEEE * ok 47K LDEF2RP #.### #. ###
MDEF2C-US L T

DEF2R BN

DEF2-2F L

DEF2-TP1 * k0k R Kk ok %k DEF2-TP4 %k ok ok ok ok ok ok
DEF2-TP2 fFxxgsss  DEF2-TP5  s#skk* skxx (*1)
DEF2-TPS3 ok ok Sk ok ok ok ok DEF2-TP6 %ok ok ok %k ok ok ok
SettingseProtection 25/Feb/2003 09:45
Groupx-DEF 3/5

DEF3EN okok koK ok DEF3 #HH# #A HHEH#H H#HA
DEF3-DIR ok ok ok ok ok TDEF3 ###.##S ###. ##S
DEF3-2F d ok ok Kok kK

DEF3-TP1 k% ok k ok ok ok ok

DEF3-TP2 * %k ok ok ok ok ok

DEF3-TP3 % ok ok ok %k %k ok %k (*1)
DEF3-TP4 k% ok k ok ok ok ok

DEF3-TP5 * %k ok ok ok ok ok

DEF3-TP6 * %k ok k ok ok ok ok

| Settings-Protection

25/Feb/2003 09:45 |
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Group*-DEF

DEF4EN ok ok ok ok k
DEF4-DIR ok ok ok ok k
DEF4-2F Kok
DEF4-TP1 % ok ok kK ok ok ok
DEF4-TP2 d %k k% ok ok ok ok
DEF4-TP3 d ok ok ok ok ok %k
DEF4-TP4 LR E N R
DEF4-TP5 % %k kok sk ok ok ok
DEF4-TP6 d ok ok ok ok ok %k

415
DEF4 HHEH#H A HHEH# HA
TDEF4 ### . ##s ###. ##S

Settings-Protection

Group*-DEF

DEF1-k Hit.HEH# #HH# HHY
DEF1-a #.oHH #.oHH#
DEF1-C #HoHAH #oHHH
DEFL1-kr ##.### ## #4##
DEF1-b #.oHH #.oHH#
DEF2-k Hit. HEH# #HH# HHY
DEF2-a #.oHH #.oHH#
DEF2-C #HoHAH #oHHH
DEF2-kr ##.### ## ###
DEF2-b #.oH# #.HH#

25/Feb/20,03%9":45
5/5

(*1):"DEF#*-TPx* " isfonly displayed if the model is GRD150-300 or 400 series.

<<Scheme switch>>

<DEF*EN>

To set the DEF* énablejdo the following.
e Enter "On" t6 enable the DEF* and press the [ ENTER | key. If disabling the DEF*, enter 0

"Off" and press,the | ENTER | key.

<DEE#-DIR>

T set the DEF* directional characteristic, do the following.

e Enter/'FWD" or "REV" and press the | ENTER | key.

<MDREF*>

To set the DEF* time delay characteristic type, do the following.
e Enter "DT" or "IEC" or "IEEE" or "US" or "CON" and press the | ENTER | key.

<MDEF+C-IEC>
To set the DEF* Inverse Curve Type of IEC, do the following.

(*1)
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e Enter "NI" or "VI" or "EI" or "LTI" and press the [ ENTER | key.

<MDEF*C-IEEE>
To set the DEF* Inverse Curve Type of IEEE, do the following.

e Enter "MI" or "VI" or "EI" and press the [ ENTER | key.

<MDEF*C-US>
To set the DEF* Inverse Curve Type of US, do the following.

e Enter "CO2" or "CO8" and press the [ ENTER | key.

<DEF=*-R>
To set the Reset Characteristic [DEF*R], do the following.

e Enter "DEF" or "DEP" and press the | ENTER | key.

<DEF#*-2F>
To set the 2f block enable of DEF*, do the following.
e Enter "BLK" to enable "Trip block" by the 2f elementand press the [ENTER | key. If disabling

it, enter "NA" and press the | ENTER | key.

<DEF*-TP#*>
To set the trip mode of DEF*, do theffellowing;
e Enter "Off" (DEF* disable) or "INS#" (Instantaneous action) or "SET" (Action by time delay

setting) and press the | ENTERikey:

<<Element>>

e The ranges of settings are as follows:

DEF 0: -95-95

DEFV: 0.5-100.0

DEF1; 0.05 - 25.00 (5A rating) 0.01 - 5.00 (1A rating)
TDEF1ID, TDEF2D: 0.00 - 300.00

TDEFIRD, TDEF2RD: 0.0 - 300.0

LDEF1P, TDEF1RP, TDEF2P, TDEF2RP: 0.010 - 1.500

DEF2, DEF3, DEF4: 0.2 - 250.0 (5A rating)  0.04 - 50.00 (1A rating)
TDEF3, TDEF4: 0.00 - 300.00

DEF1-k, DEF2-k: 0.000 - 30.000

DEF1-a, DEF2-a: 0.00 - 5.00

DEF1-C, DEF2-C: 0.000 - 5.000

DEF1-kr, DEF2-kr: 0.000 - 30.000

DEF1-b, DEF2-b: 0.00 - 5.00

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

e After setting, press the key to display the following confirmation message.
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|Changesetungs? Y=ENTER/N=CANCEL

e Press the| ENTER | (= Y) key to change settings and return to the "Settings menu" screen,

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

Select "SEF" on the "Group#*" screen to display the "SEF" screen.

Group*-SEF
SEL1EN
MSE1
MSELl-1EC
MSE1C-IEEE
MSE1C-US
SE1R
SE1-2F
SE1S2

SE1-TP1
SE1-TP2
SE1-TP3

Settings-Protection

%k sk ok %k sk ok
sk ok ok ok sk sk ok ok
%k sk ok %k sk ok
%k sk % 3k
%k sk ok %k sk ok
%k sk ok %k sk ok
%k sk ok %k sk ok
%k sk ok %k sk ok
sk osk sk ok sk ok sk sk

sk ok ok ok sk ok sk ok

sk ok ok ok sk ok sk ok

25/Feb/2003 09:45

1/5

SE1l #OHHAEA HOHERA
TSELD ###.##s ###.#hs
TSE1P #HoHHH #.#HH

TSEL1IRD ###.# s @t##.#S
TSEL1RP #.### #. A
TSEL1S2 ## ###S #H.H##S

SE1-TP4 % Rk ok %k ok ok ok
SE1-TP% ok o % k ok %
SEd=IP6 %ok ok ok sk ok k%

(1)

Group=*-SEF
SE2EN
MSE?2
MSE2-1EC

MSE2C-US
SE2R
SE2-2F

SE2-TP1
SE2-TP2
SE2-TPS

MSE2C-IEEE

Settings-Protection

* % % * %0k
EEEY €XF .
* %G *x
* % * R
LY £ * ¥ %
ok & * % %
* kK * % %
* % ok k k ok k%

H7% sk ko sk ok sk ok
& sk sk sk sk %k sk ok

25/Feb/2003 09:45

215

SE?2 HHHARA H.OHAH#HA
TSE2D ### ##s ### ##s

TSE2P HOHAH #HOHHH
TSE2RD ###.# s ###.#s
TSE2RP #.### #oHHH

SE2-TP4 d ok ok k% ok %
SE2-TP5 %ok kok ok & ok %
SE2-TP6 %k %k ok ok ok ok %

Group=-SEF
SE3EN
SE3-2F

SE3-TP1
SE3-TP2
SE3-TP3
SE3-TP4
SE3-TP5
SE3-TP6

Settings-Protection

* %k ok k %

* %k ok k %
* ok okk k ok k%
* ok ok k k ok k%
* ok okk ok ok k%
* ok okk k ok k%
* ok okk k ok k%

* ok okk k ok k%

25/Feb/2003 09:45
3/5

#HH#EHA H#HHH# HA
HHH HHES HHH HES

SE3
TSE3
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Settings-Protection 25/Feb/2003 09:45
Group*-SEF 4/5
SE4EN ok ok ok ok ok SE4 #Hit# HA #HEH HA
SE4-2F ok ok koK k TSE4 ### ##s ### ##sS
SE4-TP1 ok ok ok %k ok ok ok
SE4-TP2 ok ok ok %k ok ok ok
SE4-TP3 d ok ok ok koK ok ok (%1)
SE4-TP4 ok ok ok %k ok ok ok
SE4-TP5S ok ok ok %k ok ok ok
SE4-TP6 ok ok ok %k ok ok ok

Settings-Protection

Group=*-SEF

SE1-k Hit.#H#HH HH HHH
SEl-a #.H#H# #.oHH
SE1-C #.HHH #oHHH
SE1-kr Hit.#H#HH HH HHH
SE1l-b #.H#H# #.H#H
SE2-k Hit #H#H HH BHA
SE2-a #.H#H# # .4 #
SE2-C #.HHH #. H#H#
SE2-kr Hit . HHAFGH A
SE2-b #.H## t. 7 #

25/Feb/2003 09:45
5/5

<<Scheme switch>>

<SE*EN>

To set the SE#fenable, do the following.
e Erter "On" to enable the SE* and press the [ ENTER | key. If disabling the SE+*, enter "Off" and

press the key.

<MSE*>

(*1):"SE*, TP* "Sg,0only displayed if the model is GRD150-300 or 400 series.

To det the SE* time delay characteristic type, do the following.
e Enter "DT" or "IEC" or "IEEE" or "US" or "CON" and press the | ENTER | key.

<MSE#*C-IEC>

To set the SE* Inverse Curve Type of IEC, do the following.
e Enter "NI" or "VI" or "EI" or "LTI" and press the | ENTER | key.
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<MSE#*C-IEEE>
To set the SE* Inverse Curve Type of IEEE, do the following.

e Enter "MI" or "VI" or "EI" and press the | ENTER | key.

<MSE*C-US>
To set the SE* Inverse Curve Type of US, do the following.

e Enter "CO2" or "CO8" and press the [ ENTER | key.

<SE#*R>
To set the Reset Characteristic [SE*R], do the following.

e Enter "DEF" or "DEP" and press the | ENTER | key.

<SE1S2>
To set the SEF1 stage 2 timer enable, do the following.

e Enter "On" to enable the SEF1 stage 2 timer and press the [ ENTER | key. If disabling it, enter

"Off" and press the [ ENTER | key.

<SE#*-2F>
To set the 2f block enable of SE*, do the following.

e Enter "BLK" to enable "Trip block" byithé 2felement and press the | ENTER | key. If disabling

it, enter "NA" and press the | ENTER/| key.

<SE*-TP*>
To set the trip mode of SE*, dg the following.
o Enter "Off" (SE* disable) or"INST" (Instantaneous action) or "SET" (Action by time delay

setting) and press the,| ENTER | key.

<<Element>>

o The ranges of Settings are as follows:

SElsSE2#SE3, SE4: 0.025 - 0.125A (5A rating)  0.005 - 0.025A (1A rating)
TSEID, TSE1S2, TSE2D: 0.00 - 300.00

TSETRD, TSE2RD: 0.0 - 300.0

TSE1P, TSE1IRP, TSE2P, TSE2RP: 0.010 - 1.500

TSE3, TSE4: 0.00 - 300.00

SE1-k, SE2-k: 0.000 - 30.000

SE1l-a, SE2-a: 0.00 - 5.00

SE1-C, SE2-C: 0.000 - 5.000

SE1-kr, SE2-kr: 0.000 - 30.000

SE1-b, SE2-b: 0.00 - 5.00

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

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

—193 —



TOSHIBA 6F2S0842

| Change settings? Y=ENTER/N=CANCEL |

e Press the| ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the DSEF
To set the DSEF setting, do the following.
e Select "DSEF" on the "Group*" screen to display the "DSEF" screen.

25/Feb/2003 09:45
1/5

Settings-Protection
Group*-DSEF

DSE®6 —##° —##° DSEV #HH##. #V H##HH# AN
DSE1EN ok ok ok ok ok DSE1 #OHAHA #OHBHA
DSE1-DIR ok ok ok ok ok TDSELD ###.##s ###. ##5S
MDSE1 ®ok ok ok ok ok ok ok TDSE1P #.oBH#HH HHHE
MDSEL1C-IEC ok ok ok ok ok TDSEL1RD ###.#5 ####S
MDSE1C-IEEE RS TDSEL1RP #.### W ###
MDSE1C-US LR TDSE1S2

DSELR LR HH##H . HAS HHEH. HHS
DSE1-2F %k ok koK %

DSE1S?2 %k ok koK %

DSE1-TP1 %ok ok ok %k ok ok ok DSE1-TP% Sk ok ok sk ok ok ok
DSE1-TP2 d ok ok ok ok ok ok ok DSEL-TPS H ok ok koK ko (*1)
DSE1-TP3 ok ok ok %k ok ok ok DSETTP®6 %k ok ok Kok ok ok
Settings-Protection 25/Feb/2003 09:45
Group*-DSEF 215
DSE2EN sk ok gk KSR DSE?2 #OHAHA #OHHHA
DSE2-DIR kBl ok ok TDSE2D ###.##S ###.##S
MDSE2 st e ARy sk TR TDSE2P #.OHHH H#OHBH
MDSE2C-I1EC LR R TDSE2RD ###.#S ###.#S
MDSE2C-IEEE R sk k TDSE2RP #.### # ###
MDSE2C-US w f o Sk

DSE2R e

DSE2-2F selok ko ok ok ok

DSE2xT.P1 * %k ok k ok ok % DSE2-TP4 %k ok ok k ok ok ok
DSE?2-“TR2 Rk R Rk ok k DSE2-TP5 ok ok ok ok ok ok ok (x1)
DSE2-TPR3 % ok ok ok ok ok ok ok DSE2-TP6 % ok ok ok %k ok ok ok

Settings-Protection
Group=-DSEF

25/Feb/2003 09:45
3/5

DSE3EN xxx xxx  DSE3  H.#HHA H# HHHA
DSE3-DIR xxx xx%x  TDSE3 ###. ##sS ### ##S
DSE3-2F ok ok ok ok

DSE3-TP1 * %k k ok ok ok ok

DSE3-TP2 * %k k ok ok ok ok

DSE3-TP3 % ok ok ok %k %k ok %k (*1)
DSE3-TP4 * %k k ok ok ok ok

DSE3-TP5 * %k k ok ok ok ok

DSE3-TP6 k% ok k ok ok ok ok

194 —



TOSHIBA 6F2S5S0842
Settings-Protection 25/Feb/2003 09:45
Group*-DSEF 415
DSE4EN LEENEER. DSE4 #OHHARA H#H HH#HA
DSE4-DIR LEENEER. TDSE4 ### ##s ### . ##s
DSE4-2F ook ok ok ok
DSE4-TP1 s ok ok ko ok ok ok %

DSE4-TP2 k% ok ok sk ok %k ok

DSE4-TP3 ok ok ok ok ok ok ok (*1)
DSE4-TP4 s ok ok ko ok ok ok ok

DSE4-TP5 k% ok ok sk ok %k ok

DSE4-TP6 s ok ok ok k ok ok %

RPEN Hokok Kok K RP H#H . #H# Wt FHett # W

Settings-Protection
Group=-DSEF

DSE1-k
DSEl-a
DSE1l-C
DSE1-kr
DSE1l-b
DSE2-k
DSE2-a
DSE2-C
DSE2-kr
DSE2-b

HHHAH #H# HHH

#.H#HH# #.oHH
#HOHHAH #oHHH
HHHAH #H# HHH

#.H#HH# #HHE
Hit . #HH#HH HHSHH A

#.H#HH# # .5 #
#HOHHAH . H#H#

Hit . HHA A A
#oHH# th, # #

25 Feb/2003 09:45
5/5

(*1):"DSE#-TP*%is only displayed if the model is GRD150-300 or 400 series.

<<Scheme switch>>
<DSE*EN>
To set the DSE* €nable, do the following.

e Enter "On" to enable the DSE+* and press the | ENTER | key. If disabling the DSE*, enter "Off"

and pres$ the | ENTER | key.

<DSE*-DIR>

To set the DSE+* directional characteristic, do the following.

e Enter "FWD" or "REV" and press the | ENTER | key.

<MDSE*>

To set the DSE* time delay characteristic type, do the following.
e Enter "DT" or "IEC" or "IEEE" or "US" or "CON" and press the | ENTER | key.
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<MDSE=*C-IEC>
To set the DEF* Inverse Curve Type of IEC, do the following.

e Enter "NI" or "VI" or "EI" or "LTI" and press the | ENTER | key.

<MDSE*C-|IEEE>
To set the DEF=* Inverse Curve Type of IEEE, do the following.

e Enter "MI" or "VI" or "EI" and press the [ ENTER | key.

<MDSE*C-US>
To set the DEF* Inverse Curve Type of US, do the following.

e Enter "CO2" or "CO8" and press the | ENTER | key.

<DSE*R>
To set the Reset Characteristic, do the following.

e Enter "DEF" or "DEP" and press the [ ENTER | keyn

<DSE1S2>
To set the DSEF1 stage 2 timer enable, do the follewing:

e Enter "On" to enable the DSEF1 stage 2 timefand press the [ENTER | key. If disabling it, enter

"Off" and press the [ENTER | key.

<DSE=*-2F>
To set the 2f block enable of DSE*do the following.
e Enter "BLK" to enable "Trip block" by the 2f element and press the [ENTER | key. If disabling

it, enter "NA" and presg the [ENTER | key.

<DSE#*-TP*>
To set the trip modetwef DSE+*, do the following.
e Enter "Off" (DSE#% disable) or "INST" (Instantaneous action) or "SET" (Action by time delay

setting) amdypress'the | ENTER | key.

<RPEN>

T@setsthe rgsidual power to enable, do the following.

e Ente"On" to enable the residual power and press the | ENTER | key. If disabling it, enter "Off"

and press the [ENTER | key.

<<Element>>

e The ranges of settings are as follows:

DSE 0: -95-95
DSEV: 0.5-100.0
DSE1 DSE2, DSE3, DSE4: 0.025 - 0.125A (5A rating) 0.005 - 0.025A (1A rating)
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TDSE1D, TDSE2D, TDSE1S2: 0.00 - 300.00
TDSEI1RD, TDSE2RD: 0.0 -300.0
TDSE1P, TDSE1RP, TDSE2P, TDSE2RP: 0.010 - 1.500
TDSE3, TDSE4: 0.00 - 300.00
RP: 0.00 — 100.00W (5A rating) 0.00 —20.00W (1Azating)
DSE1-k, DSE2-k: 0.000 - 30.000
DSE1l-a, DSE2-a: 0.00 - 5.00
DSE1-C, DSE2-C: 0.000 - 5.000
DSE1-kr, DSE2-kr: 0.000 - 30.000
DSE1-b, DSE2-b: 0.00 - 5.00

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

o After setting, press the key to display the following confimmation message.
|change settings? Y=ENTER/N=CANCEL

e Press the | ENTER | (= Y) key to change settings and refurne,the "settings menu" screen.

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

e Select "NOC" on the "Group*" screen to digplayathe "NOC" screen.

Settings-Protection

Group*-NOC

NC1EN B e

MNC1 LY R

MNC1C-IEC ol ek

MNCI1C-IEEE %% "Gy

MNC1C-US 0

NC1R * 0k R ok ok

NC1-2F R Y

NC1 H#OA #.oH#HA
TNCLD ##H#N#HS ### . H#H#S
TNCLP " ### #oHHH
TNCLRDy ###.#s ###.#S
TNCARP, # ### # . ###

25/Feb/2003 09:45

NC2EN % ok ok %k ok
NC2-2F % %k ok % % ok
NC2 #.#A #.oH#HA
TNC2 HH#H . H#HHS #H#HH# HHS
NC1l-k HH HH#H HE HBH
NCl-a #.oH#H# #.oH#H#
NC1l-C #.oHH#HHE  H.OHHH
NC1-kr ## ### ##. ###
NC1l-b #.oH#H# #.oH#H#

<<Sghemeswitch>>

<NC*EN>

To set the NC* enable, do the following.

e Enter "On" to enable the NC* and press the | ENTER | key. If disabling the NC=, enter "Off"

and press the [ENTER | key.

<MNC1>

To set the NC1 time delay characteristic type, do the following.

e Enter "DT" or "IEC" or "IEEE" or "US" or "CON" and press the | ENTER | key.
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<MNC1C-IEC>
To set the NC1 Inverse Curve Type of IEC, do the following.

e Enter "NI" or "VI" or "EI" or "LTI" and press the | ENTER | key.

<MNC1C-IEEE>
To set the NC1 Inverse Curve Type of IEEE, do the following.

e Enter "MI" or "VI" or "EI" and press the [ ENTER | key.

<MNC1C-US>
To set the NC1 Inverse Curve Type of US, do the following.

e Enter "CO2" or "CO8" and press the | ENTER | key.

<NC1R>
To set the Reset Characteristic, do the following.

e Enter "DEF" or "DEP" and press the [ ENTER | keyn

<NC=#-2F>
To set the 2f block enable of NCx, do the following.
e Enter "BLK" to enable "Trip block" by the 2helement and press the [ ENTER | key. If disabling

it, enter "NA" and press the [ ENTER | key.

<<Element>>

e The ranges of settings are as follows:

NCI, NC2: 0.5 - 10.0 (5A rating) 0.10 - 2.00 (1A rating)
TNCID, TNC2: 0.00 - 300.00

TNCIRD: 0.0 - 300.0

TNCI1P, TNC1R®; 0.010 - 1.500

NC1-k: 0.000 - 30.000

NC1-af 0.00 - 5.00

NCI1-G; 0.000 - 5.000

NC ke 0.000 - 30.000

NCI=b! 0.00 - 5.00

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

o Aftersetting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.
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Setting the DNOC
To set the DNOC setting, do the following.

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

Settings-Protection
Group*-DNOC

DNCO —##° —##°
DNCI1EN %k ok koK %
DNC1-DIR LR
MDNC1 ok ok ok %k ok ok ok
MDNC1C-IEC LR
MDNC1C-IEEE wok koK
MDNC1C-US LR
DNC1R %k ok koK %
DNC1-2F %ok ok ok ok ok

25/Feb/2003 09:45

1/2
DNCV H#HV  H#H#HV
DNC1 #OHHEA H#HOHHA

TDNCL1D ### . ##s ### ##5
TDNC1P #HoHHH H#OHHH
TDNC1RD ###.#s ###a#S
TDNCIRP #.### #.###%

DNC2EN # ok kR
DNC2-DIR %k Rk kK
DNC2-2F * kR Kok K
DNC2 #OHEHA H.OHHA

TDNC2 ##4 Thits H## . #Hits

Settings-Protection
Group*-DNOC

DNC1-k HHHAH #H# HHH
DNC1-a #.H#HH# #.oHH
DNC1-C #.### #oHHH
DNCL-kr ##.### ## ##4#
DNC1-b #.H#HH# # o H

25%Feb/2003 09:45
212

<<Scheme switch>>
<DNC=*EN>
To set the DNC=* Jenable, do the following.

e HFnter "On! to enable the DNC#* and press the | ENTER | key. If disabling the DNC#*, enter

YOft" and press the | ENTER | key.

<DNC#-DIR>

To set the DNC# directional characteristic, do the following.

e Enter "FWD" or "REV" and press the | ENTER | key.

<MDNC1>

To set the DNC1 time delay characteristic type, do the following.
e Enter "DT" or "IEC" or "IEEE" or "US" or "CON" and press the | ENTER | key.
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<MDNC1C-IEC>
To set the DNCI1 Inverse Curve Type of IEC, do the following.

e Enter "NI" or "VI" or "EI" or "LTI" and press the | ENTER | key.

<MDNC1C-IEEE>
To set the DNCI Inverse Curve Type of IEEE, do the following.

e Enter "MI" or "VI" or "EI" and press the [ ENTER | key.

<MDNC1C-US>
To set the DNCI Inverse Curve Type of US, do the following.

e Enter "CO2" or "CO8" and press the | ENTER | key.

< DNCIR>
To set the Reset Characteristic, do the following.

e Enter "DEF" or "DEP" and press the [ ENTER | keyn

<DNC#-2F>
To set the 2f block enable of DNCx, do the following.

e Enter "BLK" to enable "Trip block" by the 2helement and press the [ ENTER | key. If disabling

it, enter "NA" and press the [ ENTER | key.

<<Element>>

e The ranges of settings are as follows:

DNC6: -95-95
DNCV: 0.5-25.0
DNCI1, DN@2; 0.5-10.0 (5A rating) 0.10 - 2.00 (1A rating)
TDNCI1D, TDNG2; 0.00 - 300.00
TDNCIRD: 0.0 - 300.0
TDNCGIP, TDNCIRP: 0.010 - 1.500
DNCI=k: 0.000 - 30.000
DNGT4a: 0.00 - 5.00
BN@I-C: 0.000 - 5.000
DNC1-kr: 0.000 - 30.000
DNCI1-b: 0.00 - 5.00
o After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the UC / Thermal / BCD
To set the UC / Thermal / BCD settings, do the following.
e Select "UC / Thermal / BCD" on the "Group*" screen to display the "UC / Thermal / BCD"
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screen.

Settings-Protection 25/Feb/2003 09:45
Group*-UC/Thermal/BCD

UCI1EN ¥ kok o kok o BCDEN ok ok ok ok X
ucl #H#HA  H#HHEHA BCD-2F LEE R
TUCL ### ##s ###. ##s BCD #.O#H#HA  # HH#A
UC2EN %ok ok Kk ok TBCD  ###.##s ### ##s
ucz #HH#HA  H#HEHA

TUC2 ### ##s ###. ##s

THMEN * ok k k% ok

THMAEN ¥ kok ok ok o

THM #H#HA  H#HHEHA

THMIP ##.H#HA  H#HH#HA
TTHM ###. #min ###.#min
THMA ##% ##%

<<Scheme switch>>
< UC*EN>
To set the UC* enable, do the following.

e Enter "On" to enable the UC* and press the JENTER | key. If disabling the UC+, enter "Off"

and press the [ENTER | key.

<THMEN>
To set the Thermal OL enable, doghe following.

e Enter "On" to enable the Thermal OL and press the [ENTER | key. If disabling the Thermal

OL, enter "Off" and press thie | ENTER | key.

<THMAEN>

To set the Thermal alasm%nable, do the following.

e Enter "On" to en@blethe Thermal Alarm and press the | ENTER | key. If disabling the Thermal

Alarm, enter"Off and press the | ENTER | key.

<BCDEN>
To set thesBCB#®nable, do the following.

o{ Enter "On" to enable the Broken Conductor and press the [ENTER | key. If disabling the
Broken Conductor, enter "Off" and press the [ ENTER | key.

<BGD#*-2F>
To set the 2f block enable of BCD*, do the following.

e Enter "BLK" to enable "Trip block" by the 2f element and press the [ENTER | key. If disabling

it, enter "NA" and press the | ENTER | key.

<<Element>>

e The ranges of settings are as follows:
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UCx: 0.5 -10.0 (5A rating) 0.10 - 2.00 (1A rating)
TUC: 0.00 - 300.00

THM: 0.1 -10.0 (5A rating) 0.02 - 2.00 (1A rating)
THMIP: 0.0 - 5.0 (5A rating) 0.00 - 1.00 (1A rating)
TTHM: 0.5-100.0

THMA: 50-99

BCD: 0.10 - 1.00

TBCD: 0.00 - 300.00

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

e After setting, press the key to display the following confirmation message.
| Change settings? Y=ENTER/N=CANCEL |

e Press the| ENTER | (= Y) key to change settings and return t6'the "Settings menu" screen.

Setting the CBF
To set the Circuit Breaker failure tripping setting, do ‘the,following.

e Select "CBF" on the "Group*" screen to displayathe "CBF" screen.

Settings-Protection 25/Feb/2003 09:45
Group*-CBF

CBF #Hit. #HA  H#HH#HA

BTC * % %k % Kk

TBTC ## . ###s ##H#H##HS

RTC * %k %k * % %
TRTC ## . ###s #it #Hits

<<Scheme switch>>
<BTC>,
To sét the Back-trip control, do the following.

o “Enfecr "@n" to set the Back-trip control and press the [ ENTER | key. If not setting the Back-trip

control, enter "Off" and press the [ ENTER | key.

<RTC>
To set the Re-trip control, do the following.

e Enter "Off" or "DIR" (Direct) or "OC" (OC controlled) and press the [ ENTER | key.

<<Element>>

e The ranges of settings are as follows:
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CBF:

TBTC, TRTC:

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

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

0.5-10.0 (5A rating) 0.10 - 2.00 (1A rating)
0.00 - 300.00

|change settings? Y=ENTER/N=CANCEL

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the Cold load / Inrush

To set the Cold load / Inrush setting, do the following.

e Select "Cold load / Inrush" on the "Group*" screen to display the#Cold load / Inrush" screen.

CLEN

TCLE
TCLR

CLDOEN

ICLDO
TCLDO ###.##s

HHH#H#H#S
HHH#H#H#S
#Hit.#A

Settings-Protection
Group=*-Cold load/Inrush

* %k ok k%

* %k ok k%

HHH#AHS
HHH#AHS

#it . H#HA
HHH# H#H#S

25/Feb/2008,09:45

0C1
0C2
0C3
0C4
DOC1
DOE€2
DOC3
DOCY

EFT
EF2
EF3
EF4

#HWGA
#Hit# . H#HA
#HtH . H#HA
.1 ot A

HH#HA
ittt . # A
Ht#. H#HA
HHt#. H#HA

it #A
HHt#. H#HA
HHt#. H#HA
HHt#. H#HA

1/2
#HHtH#HA
#Hit# . H#HA
#HHtH . H#HA
#HHt# . H#HA
#it . #A
Ht# HA
Ht# HA
Ht# HA

#it.#A
HHt#. H#HA
HHt#. H#HA
HHt#. H#HA

DEF1
DEF2
DEF3
DEF4

SE1
SE2
S B3
SEd
DSE1
DSE?2
DSE3
DSE4

it HHA

Hetf e
Hit# .
# # e

#AHH.
HHt#.
Hit#.
Hit#.
HH#.
HH#.
HH#.
HH#.

#A
#A
#A

#A
#A
#A
#A
#A
#A
#A
#A

Settings-Protectign
Group*-Coldgfoadsfirush

#HHtHHEA

#Hit#.
#Hit#.
#Hit#.

Ht#.
HHt#.
HHt#.
HHt#.
HH##.
HH##.
HH##.
HH##.

#A
#A
#A

#A
#A
#A
#A
#A
#A
#A
#A

25/Feb/2003 09:45

NC1
NC2
DNC1
DNC2

BCD

ICD-2F
ICDOC

## %
##.H#HA

212
#.H#A
#.H#A
#.H#A
#.H#A

#.oH#HH#

##%
#H#.H#HA

<<Scheme switch>>

<CLEN>

To set the Cold load function enable, do the following.
e Enter "On" to enable the Cold Load function and press the | ENTER | key. If disabling the Cold

Load, enter "Off" and press the [ ENTER | key.
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<CLDOEN>
To set the Cold load drop-off enable, do the following.

e Enter "On" to enable the Cold Load drop-off and press the | ENTER | key. If disabling the Cold

Load drop-off, enter "Off" and press the | ENTER | key.

<<Element>>

e The ranges of settings are as follows:

TCLE, TCLR: 0 - 10000

ICLDO: 0.5-10.0 (5A rating) 0.10 - 2.00 (1 ANatifig)
TCLDO: 0.00 - 100.00

OC1, DOCI: 0.2 - 25.0 (5A rating) 0.04 - 590 (bAfrating)
0OC2 - 4,DOC2 - 4: 0.5 -250.0 (5A rating) 090 - 50700 (1A rating)
EF1, DEF1: 0.05 - 25.00 (5A rating)f0:01 - 5.00 (1A rating)

EF2 - 4, DEF2 - 4: 0.2 - 250.0 (5A rating) “40.04 - 50.00 (1A rating)

SE1 - 4, DSE1 - 4: 0.025 - 0.125 (5A rating) 0.005 - 0.025 (1A
rating)

NCl1, 2, DNCI, 2: 0.5 - 5.0 (5A rating) #0.10 - 2.00 (1A rating)

BCD: 0.10 - 1,00

ICD-2F: 10-50

ICDOC: 0.5 - 2505 A rating) 0.10 - 2.00 (1A rating)

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

e After setting, press the key to display the following confirmation message.
|change settings? YsENTER/N=CANCEL |

e Press the | ENTER | (= Y) Key/to change settings and return to the "Settings menu" screen.

Setting the OV / UV
To set the overvoltage'and undervoltage setting, do the following.

e Select "OV/UV™en the "Group*" screen to display the "OV/UV" screen.

SettingsyProtection
Grou p==0V/UV

OV1IEN s okok ok ok ok ok ok
OVl HHH BN HHHHV
TQV 1D ###.##s ###. H##s
DOVIP ### ##s ### ##s
TOV1IR ###.#s ### #s
OV1DPR ##% ##%
OV2EN %ok ok ok ok %
ov2 HHH# BN HHHHV
TOV2 ### ##s ### ##s
OV2DPR ##% ##%

25/Feb/2003 09:45

1/2

UV1EN koK ok %k ok ok ok
uvl #H##H . #V  H#H#HH# HV
TUV1D ###. ##sS ###.##S

TUVLIP ### . ##s ### ##s

TUVIR ###.#s ### . #s
UV2EN kok ok ok ok ok
uvz2 #H##H.#Y  H#H#HH# HV

TUV2 ### . ##s ### #i#s

% %k 3k

##t. #V

VBLKEN
VBLK

k %k 3k

#Hit.#V
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Settings-Protection 25/Feb/2003 09:45
Group=*-0OV/UV 212
ZOV1EN s sk ok ok sk sk sk NOVIEN s soskoskosk
Z0V1 #it# #V  HHEH . HV NOV1 #Hit# #V  HH#EH HV
TZOV1D TNOV1D

HH#H# HH#S HHEH HHS HH#H# #HH#S HH#H HHS
TZOV1P TNOV1P

HH# HE HHH HH HHEH#H HE H#HHH HH
TZOV1IR ###.#s ### . #S TNOVI1R ###.#s ###.#s
ZOV2EN ko ok ok ok ok ok ok NOV2EN k% ok ok ok ok ok ok
Z0V2 #it# #YV  HHEH . HV NOV?2 #Hit# #V  HHEH N
TZOV?2 TNOV2

HH#H# HH#S HHEH HHS #H## . #HH#S HHHLHHES

<<Scheme switch>>
<OVI1EN>
To set the OV1 scheme enable, do the following.

e Enter "Off" or "DT" or "IDMT" and press the(ENTER | Key.

<OVZ2EN>
To set the OV2 scheme enable, do the following:

e Enter "On" to enable the OV2 scheme fand press the |ENTER | key. If disabling the OV2

scheme, enter "Off" and press the | ENTER | key.

<UV1EN>
To set the UV1 scheme enable; d¢ the following.

e Enter "Off" or "DT" or{'IDMI™ and press the | ENTER | key.

<UVZEN>
To set the UV2 scheme enable, do the following.

e Enter "On" to enable the UV2 scheme and press the [ENTER | key. If disabling the UV2

scheme fenterd'Off" and press the | ENTER | key.

<VBLKEN>
To'set the WV block enable, do the following.

e Enter "On" to enable the UV block and press the | ENTER | key. If disabling the UV block,

enter "Off" and press the | ENTER | key.

<ZOV1EN>
To set the ZOV1 scheme enable, do the following.

e Enter "Off" or "DT" or "IDMT" and press the [ ENTER | key.
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<ZOV2EN>
To set the ZOV2 scheme enable, do the following.

e Enter "On" to enable the ZOV2 scheme and press the [ ENTER | key. If disabling the ZQV2

scheme, enter "Off" and press the | ENTER | key.

<NOVI1EN>
To set the NOV1 scheme enable, do the following.

e Enter "Off" or "DT" or "IDMT" and press the | ENTER | key.

<NOV2EN>
To set the NOV2 scheme enable, do the following.

e Enter "On" to enable the NOV2 scheme and press the | ENTER Jkey. If disabling the NOV2

scheme, enter "Off" and press the | ENTER | key.

<<Element>>

e The ranges of settings are as follows:

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

OV1, OV2:

TOVI1D, TOV2:

TOVI1P:
TOVIR:

OVIDPR, OV2DPR:

UV1, Uv2:

TUVI1D, TUV2:

TUVI1P:
TUVIR:
VBLK:
Z0V1, Z0Vz2:

TZOV 1D, TZ0V?2:

TZOV1E:
TZOV.IR:
NOVAy, NOV2:

TNOVAD, TNOV2:

TNOV1P:
TNOVIR:

10.0 - 200.0
0.00 - 300:00
0.05 - 100.00
0.0#300.0
10 - 98
5.0-130.0
0:00 - 300.00
0.05 - 100.00
0.0 - 300.0
5.0-20.0
5.0-130.0
0.00 - 300.00
0.05 - 100.00
0.0 - 300.0
5.0-130.0
0.00 - 300.00
0.05 - 100.00
0.0 - 300.0

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

|change settings? Y=ENTER/N=CANCEL

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.
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Setting the

FRQ/DFRQ

To set the Over/Under Frequency setting, do the following.

e Select "FRQ" on the "Group#*" screen to display the "FRQ" screen.

Settings-Protection
Group*-FRQ

FRQI1EN % ok ok % sk ok
FRQ1 ##.##Hz ## ##Hz
TFERQL ###.##s ###. ##ts

FRQ2EN * %k * %k
FRQ2 ##.##Hz ## . ##Hz
TFRQ2 ###.##s ###.##S

FRQ3EN * % ok * %k
FRQ3 ##.##Hz ## . ##Hz
TFRQ3 ###.##s ###.##S

25/Feb/2003 09:45
1/2

FRQ4EN ¥k %
FRQ4 ##.##Hz ## ##Hz
TFRQA4 ### ##s ###. ##s

k %k ok

k %k ok

FRQSEN * k%
FRQS5 ##.##Hz ##. ##Hz
TFRQGS ###. ##s ### . f48

FRQG6EN o
FRQ6 ##.##Hz #Mag#Hz
TFRQG6 ###. ##8 Wit ##s

k %k ok

FVBLK ### 8\ “WH## . #V

Settings-Protection

Group=*-FRQ
DFRQIEN ##%  sxx
DFRQ1

##.#Hzls ## . #Hzls
DFRQ2EN %%  *x#
DFRQ2

## . #Hzls ## . #Hzls
DFRQ3EN #x=x B ok ¥
DFRQ3

##.#Hzls ##v#Hzls

254Feb/2003 09:45
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DFRQ4EN ok ok
RBFRQ%

#4.#Hzls

& 3k ok

##.#Hzls

DFRQS5EN
DFRQ5
##.#Hzls

* % % * % %

##.#Hzls

* 3k ok & sk ok

DFRQGEN
DFRQ6

##.#Hzls ##.#Hzls

<<Scheme switch>>

<FRQ*EN>

To set the ER@* Scheme enable, do the following.

e Enter "Off' or "OF" or "UF" and press the | ENTER | key.

<DFRQ*EN>
To set the FRQ* scheme enable, do the following.

e Enter "Off" or "R" or "D" and press the [ ENTER | key.

<<Element>>

e The ranges of settings are as follows:

FRQI - 6:
TRQI - 6:

25.00 - 75.00
0.00 - 300.00
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FVBLK:
DFRQI1 - 6:

|change settings? Y=ENTER/N=CANCEL

40.0 - 100.0
0.1-15.0

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

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

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the ARC

To set the Autoreclosing setting, do the following.

e Select "ARC" on the "Group*" screen to display the "ARC" screen.
25/Feb/2008,09:45

Settings-Protection

Group=*-ARC 1/4
ARCEN s ok ok sk ok ok

ARCEN-S s ok ok ok ok ok

ARCEN-C s ok ok ok ok ok

ARC-NUM wok o kok

OC1L1-INIT ok ok ok ok D O G- "Nl wokok koK ok
OC2-INIT Hokok o kok ok DOC2-INIT wok ok gk ok
OC3-INIT ok ok ok ok DOC3eINIT kR sk ok ok
OC4-INIT dok ok ok ok DOCA4-INIT wok ok %ok ok
EFL1-INIT Hokok o kok ok DEFT-INIT dokok ok ok
EF2-INIT *ok ok kg DEF2-INIT dokok ok ok
EF3-INIT ok ok g ok K DEF3-INIT dokok ok ok
EF4-INIT LR X DEF4-INIT LEE I R
Settings-Protecdign 25/Feb/2003 09:45
Group*-ARC 2/4
SE1-INIT *okBk ok ok ok DSEL1-INIT hok ok ok %k
SE2-INIT Rk ok ok DSE2-INIT *okok ok ok ok
SE3-INIT Bk ok ok ok ok DSE3-INIT * kR ok kK
SE4-1NRKL *ok ok ok ok ok DSE4-INIT hok ok ok %k
EXTAMNIT *ok ok ok ok ok

\LGH,. K d %k ok ok ok ok ok ok

COORD-0OC *ok ok ok ok ok ocC HHH HA HH#H HA
COORD-EF *okok ok ok ok EF HH#HHA  HHEH HHA
COORD-SE *okok ok ok ok SEF ## ###A ## ###A
Settings-Protection 25/Feb/2003 09:45
Group*-ARC 314
TRDY ###.#s ###.#s

T1S1 HHH# HH#S #H## . #H#Ss  T2S1  ### . ##s ### . #4s
T1S1S ### ##s ### ##s T2S1S ### ##s ### ##s
T1S1C ### ##s ### ##s T2S1C ### ##s ### #4s
T1S1R ### . ##s ### ##s T2S1IR ### ##s ### ##s

(*1)

(1)
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T1S2 HHH# HH#S ### . H#H#s  T2S2  ### . ##S ### . #4sS
T1S2R ### ##s ### ##s T2S2R ### ##s ### ##s
T1S3 HHH# HH#S ### . #H#s  T2S3  ### . ##s ### . #4sS
T1S3R ### ##s ### ##s T2S3R ### ##s ### ##s
T1S4  ### ##s ### ##s T2S4  ### ##s ### #4s
T1S4AR ### ##s ### ##s T2S4R ### ##s ### ##s
T1S5 HHH# HH#S ### . #H#s  T2S5  ### . ##S ### . #4sS
T1S5R ### ##s ### ##s T2S5R ### ##s ### ##s

Settings-Protection 25/Feb/2003 09445
Group*-ARC 414
TW #H# HHts  ## . Hits

TSUC  ###.#s ###.#s
TRCOV ###.#s ###.#s
TARCP ###.#s ###.#s
TEVLV ### . ##s ### ##s
TRSET ###.##s ###.##S

<<Scheme switch>>

<ARCEN>

To set the Autoreclosing enables'do theyfollowing.

e Enter "On" to enable the thzée phase autoreclose and press the key. If disabling the
three phase autoreclose, enter "Off" and press the key.

<ARCEN-S>

To set the Single phasetautoreclosing mode, do the following.

e Enter "On" t6"enable the Single phase autoreclose mode and press the |[ENTER | key. If
disabling the'Single phase autoreclosong mode, enter "Off" and press the | ENTER | key.

<ARCEN=C>

Tofset the Configurable autoreclosing mode, do the following.

e Enterd'On" to enable the Configurable autoreclosing mode and press the | ENTER | key. If
disabling the Configurable autoreclosing mode, enter "Off" and press the | ENTER | key.

<ARC-NUM>

To set the number of shot, do the following.

e Enter "S1" or "S2" or "S3" or "S4" or "S5" and press the key.
Enter "S1" to perform the one-shot autoreclosing.

Enter "S2" to perform the two-shot autoreclosing.
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Enter "S3" to perform the three-shot autoreclosing.
Enter "S4" to perform the four-shot autoreclosing.

Enter "S5" to perform the five-shot autoreclosing.

<OCx*-INIT, DOC*-INIT, EF*-INIT, DEF*-INIT, SE*-INIT, DSE*-INIT, EXT-INIT>

To set the Autoreclosing initiation enable, do the following.

e Enter "NA" or "A1" or "A2" or "BLK" and press the key.
Enter "NA" not to initiate the autoreclosing.
Enter "A1" to initiate the Stage 1.
Enter "A2" to initiate the Stage 2.
Enter "BLK" to block the autoreclosing.

<COORD-0OC, COORD-EF, COORD-SE>

To set the Co-ordination enable, do the following.

e Enter "On" to enable the Co-ordination and press theENTER | key. If disabling the

Co-ordination, enter "Off" and press the | EN'EER | key.

<<Element>>

e The ranges of settings are as follows:

OcC: 0.2~ 2500 (5A rating)  0.04 - 50.00 (1A rating)
EF: 0.2 - 250.0 (5A rating) 0.04 - 50.00 (1A rating)
SEF: 0.025 - 0.125 (5A rating) 0.005 - 0.025 (1A rating)
TRDY: 0%0 - 600.0

T#Sx: 0.01 - 300.00

T*S=S, T*S*C: 0.01 - 300.00

T*S*R: 0.01-310.00

TW: 0.01 - 10.00

TSUC, TRCOW;, TARCP: 0.1 —600.0

TEVLV, TRSET: 0.01 - 300.00

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

o Afterisettinggpress the key to display the following confirmation message.
| CRange settings? Y=ENTER/N=CANCEL |

o Pressithe | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the Sync CHK
To set the synchronism check setting, do the following.

e Select "Sync CHK" on the "Group*" screen to display the "Sync CHK" screen.

Settings-Protection 25/Feb/2003 09:45
Group*-Sync CHK

OVR H#H HV HHH AV

URB H#H HV HHH AV
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oVl #HH# . HV HEH HV
uvli #HH# . HV HEH#H HV
SYNOV  ### . #V ### . #V
SYNUV  ### . #V ### . #V
SYNO #H° #i°
SYNDf #.##HZ #.##Hz
TLRDI ###. ##s ###. ##S
TDRLI ### . ##s ###. ##S
TDRDI ###.##s ###.##S
TSYN  ### ##s ### ##s

<<Element>>

e The ranges of settings are as follows:

OVR, UVR, OV], UVI, SYNOV, SYNUV: 5.0m,150:0
SYNO: 5-75

SYNDT: 0.02 - 0.50

TLRDI, TDRLI, TDRDI, TSYN: 0400 - 100.00

¢ Enter the numerical value and press the | ENTERy| key.

e After setting, press the key to display:the follewing confirmation message.
| Change settings? Y=ENTER/M,=CANCEL |

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the CTF/VTF
To set the CT/VT Failure Supervision,tripping setting, do the following.
e Select "CTF/VTF" on the "Guoup*" screen to display the "CTF/VTF" screen.

Settings-Protection 25/Feb/2003 09:45
Group *-C Tk /VaLE

EFF Hit RN HHLHHEA

ZOVF Wi HY HHH L HY

UVF #ipH . H#HY  HHEH HY

<<Element>>

e The ranges of settings are as follows:

EFF: 0.05 - 25.00 (5A rating) 0.01 - 5.00 (1A rating)
ZOVF, UVF: 5.0-130.0
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e Enter the numerical value and press the | ENTER | key.

o After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the PLC setting

The relay provides 8 user configurable timers (UTM1 to UTMS) and 8 user configurable switches
with three-positions (USW1 to USWS) to be programmed by using PLC function.

To set the PLC setting, do the following.

e Select "PLC setting" on the "Group*" screen to display the "PLC getting'/screen.

Settings-Protection 25/Feb/2003 095
Group*-PLC setting

UTM1 k%% x%S *%% xS USW1 ## #é

UTM2 %% x%S %% %S USW2 ## it

UTM3 sk skg sk *g USW3 ## ([ ##

UTM4 sk sxg sk *§ USW4 “##  @##

UTM5 sk skg sk %3 USWS5 ## Nit#

UTMB  #xx sxg sk *g U SWiEe™tity, ##

UTM7  #kx skg sk *g USW 7™\ttt ##

UTM8 s skg sk %3 USW®, ## ##

<<Element>>

e The ranges of settings aré€'as follows:

UTM1 — UTMS: 0.00 - 300.00 s
USWI1 - USWS: PO/P1/P2

e Enter the numerieal value for UTM1 — 8§ and enter the position PO or P1 or P2 for USW1 —
USWS&, and pressthe | ENTER | key.

o After sefting, press the key to display the following confirmation message.
hChafige settings? Y=ENTER/N=CANCEL |

o “WPRress the¢’| ENTER | (= Y) key to change settings and return to the "Settings menu" screen.
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4.2.6.3 Setting the Control

To set the control, do the following:
e Select "Settings menu" on the top "Main Menu" screen to display the "Settings menu" screen.

e Select "Control" on the "Settings menu" screen to display the "Control" screen.

Settings-Control 25/Feb/2003 09:45
Switch
Pulse width

Alarm setting

Setting the Device
To change the Device settings, do the following:

o Select "Switch" on the "Control" screengtoydisplay the "Switch" screen.

Settings-Control 25/Feb/2003 09:45
Switch
OPLOCK %k k% ok ok ok RBkdk ok ok %

<<Scheme switch>>
<OPLOCKS

To set the operation lock, do the following.

e Enter "Unlock" or "Lock" and press the | ENTER | key.

e After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.
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Setting the Pulse width

To change the Pulse width settings, do the following:

Select "Pulse width" on the "Control" screen to display the "Pulse width" screen.

Settings-Control

25/Feb/2003 09:45

Pulse width 1/2
CBPM %k %k % DS3PM * % % * % %
CBOPP ###.#s ###. #s DS30PP ###.#s ###.#s
CBCLP  ###.#s ### . #s DS3CLP ###.#s ###.#s
DS1PM % k% %k % DS4PM % kK % kK
DS10PP ###.#s #H##.#5S DS40PP ###.#s #H##. #S
DS1CLP ###.#s #H##.#S DSACLP ###.#s ##H# #S
DS2PM %k % * % % DS5PM % % % sk sk
DS20PP ###.#s #H##.#S DSS50PP ###.#s “W##H#S
DS2CLP ###.#s #H##.#5S DSS5CLP ###.#SN#H##.#S
Settings-Control 250Eeh/2003 09:45
Pulse width 212
EDS1PM B B COS1PM d ook ok ok ok koK ok ok
EDS10OPP ###.#s ###.#s COS2RPM Ok Rk koK ok kK
EDSL1CLP ###.#s ###.#s,CO83PM ok ko ok ok ok ok k
EDS1EAP ### . #s ###.#8 LOS4PM ok ok ok ok ok ok ok ok ok
EDSL1FRP ###.#s #Hi#FHWHS

EDS2PM % ok ok E

EDS20PP ###.#s “$## WS

EDS2CLP ###.#SNi##.#S

EDS2EAP ###. %S4 #F#H . #s

EDS2FRP ###H S ##. #S

<<Scheme switch>>
<CBPM, DS* PMJEDS#* PM>
To set the CB#DS and EDS pulse mode, do the following.

Enter "Rix" to set the Pulse width to a fixed value or enter "Var" to set it variable value and

press the

<COS* PM>

key.

To set the COS pulse mode, do the following.

e Enter "Latch" or "Pulse" and press the | ENTER | key.

<<Element>>

The range of settings is as follows:

% % %k % % P

0.1 -100.0
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e Enter the numerical value and press the | ENTER | key.

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

|change settings? Y=ENTER/N=CANCEL

e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the Alarm setting

To change the Alarm setting, do the following:

e Select "Alarm setting" on the "Control" screen to display the "Alarm setting" sereen.

Settings-Control
Alarm setting
CBPLT  ###.#s ### . #s

DS1PLT ###.#s ### . #s
DS2PLT ###.#s ### . #s
DS3PLT ###.#s ### . #s
DSA4PLT ###.#s ### . #s
DSS5PLT ###.#s ### . #s

EDSIPLT ###.#s ###.#S
EDS2PLT ###.#s ###.#S

25/Feb/2003 09745
2
CBRSPT ###.#s ##M#S

DS1RSPT ### fSN###.#s
DS2RSPT ###fts ###.#s
DS3RSPT ##H#SW### #5
DSARSPT B## H#S ###.#s
DSS5RSRTN###lHs ### . #s

EDSULRSRI) ###.#s ### . #s
EDS2RSPT ###.#s ###.#s

Settings-Control
Alarm setting

25/Feb/2003 09:45
212

INDIPLT HH# 58, HHH . #HS
IND2PLT HHEHIHS BHH# . HS
IND3PLT HitH HS A HHH . HS
INDAPLT RHH# . HSs #HH## . #s
INDSPLT H S HHH H#S
IND6PLT HiH . HS H#HH#H . H#S
IND7PET HH#t# #s #HH#HH#.H#S
IND8RL T HHEH# . HS H#HH#H . H#S
<<Element>>
e The range of settings is as follows:
All items: 0.1-100.0

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

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

|change settings? Y=ENTER/N=CANCEL
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e Press the | ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

4.2.6.4 Setting the Recording

To set the recording function as described in Section 4.2.4, do the following:
e Select "Settings" on the top "Main Menu" screen to display the "Settings" screen.

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

Settings-Record 25/Feb/2003 09:45
Fault Record

Disturbance Record

Counter

Setting the Fault Record
To change the Fault Record settings, do the following:

o Seclect "Fault Record" on the "Record" screen to display the "Fault Record" screen.

Settings-Record 25/Feb/2003 09:45
Fault Record
Fault locator ® e k% %

e Ente"On" to use the fault locator. If not to be used, enter "Off". Enter the number and press

the key.

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

| Change settings? Y=ENTER/N=CANCEL |
e Press the [ENTER| (= Y) key to change settings and return to the "Disturbance Record"
screen.
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Setting the Disturbance Record
To change the Disturbance Record setting, do the following:

e Select "Disturbance Record" on the "Record" screen to display the "Disturbance Record"

screen.
Settings-Record 25/Feb/2003 09:45
Disturbance Record
Al sampling wokok koK ok
Operation mode wokok koK ok
Record time ##.#s ##.#sS
Pre-trig POS HHEHW HHE%
OPT1 LEE B ocC #H## . #A  #HHH HA
OPT2 LEE B EF H##H. #A  HEH HA
OPT3 ® kK Rk % SEF #OHHA HWAEA | (*1)
OPT4 LEE B NOC #H#t HA it it A
OPT5 LEE B ov #H## . #N HHFE HV
OPT6 LEE B uv #HH## . #Vy, #HAH#. H#HV
OPT7 LEE B Z0V HHEH AN, VHHH# HV
OPTS8 LEE B NOV HH AN #H# HY

(*1): "SEF" is only displayed if the model i§ GRD150-200 or 400 series.

<<Scheme switch>>
<Al sampling>

To set the, do the following.
e Enter "24" or "48" and press thé | ENTER | key.

<Operation mode Mode>

To set the, do the following.
e Enter "OW" (Overwrite) or "'SAT" (Saturation) and press the [ ENTER | key.

<OPT*>
e Enter "On" to use¥as a Starter. If not to be used as a starter, enter "Off".

Note: Startet elements OPT1- OPT8 are set by PLC function.

<<Element>>

e The ranges of settings are as follows:

R€cord time: 0.1-60.0

Pre-trig POS: 0-100

OC: 0.5—-250.0 (5A rating) 0.10 - 50.00 (1A rating)
EF: 0.5 -125.0 (5A rating) 0.10 - 25.00 (1A rating)
SEF: 0.025 —0.125 (5A rating)0.005 - 0.025 (1A rating)
NOC: 0.5-10.0 (5A rating)  0.10 - 2.00 (1A rating)
oV: 10.0 - 200.0

UV, ZOV, NOV: 1.0 - 130.0

e Enter the numerical value and press the | ENTER | key.
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e After setting, press the key to display the following confirmation message.

|Change settings? Y=ENTER/N=CANCEL

e Press the| ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

Setting the Counter

To change the Counter setting, do the following:

Select "Counter" on the "Record" screen to display the "Counter" screen.

Counter
Switch

Alarm setting
Change value

Settings-Record

25/Feb/2003 09945

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

Select "Switch" on the "Countef” screen to display the "Switch" screen.

Settings-Record
Counter-Switch

CBCTS ook sk 3k
DS1CTS N G
DS2CTS L
DS3CTS ok ok ok
DS4CTS ok Kk ok
DS5CES 3k ok ok ok
EDS1CIQSECTS
EDSLIEARTHCTS
EDS2CLOSECTS
EDS2EARTHCTS

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

25/Feb/2003 09:45
1/2

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

CT1S
CT2S
CT3S
CT4S
CT5S
CT6S
CT7S
CT8S

Settings-Record
Counter-Switch

%k sk sk ok ok
%k sk sk ok ok
%k sk sk ok ok
%k sk sk ok ok
%k sk sk ok ok
%k sk sk ok ok
%k sk sk ok ok
%k sk sk ok ok

%k sk ok ok ok
%k sk ok ok ok
%k sk ok ok ok
%k sk ok ok ok
%k sk ok ok ok
%k sk ok ok ok
%k sk ok ok ok
%k sk ok ok ok

25/Feb/2003 09:45
212
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<<Scheme switch>>

To set counters in page 1/2, do the following.

e Enter "NA" or "C-On" or "C-Off" or "C-OnOff" or "Cycle" and press the [ENTER | key.

To set counters in page 2/2, do the following.

e Enter "NA" or "On" or "Off" or "OnOff" and press the | ENTER | key.

e After setting, press the key to display the following confimmation message.

|change settings? Y=ENTER/N=CANCEL

e Press the | ENTER | (= Y) key to change settings and refurn‘te, the "Settings menu" screen.

To set Alarm setting, do the following:

e Select "Alarm setting" on the "Counter" screen to,display the "Alarm setting" screen.

Settings-Record

Counter-Alarm setting
Trip AEN ® ok kR Kok
1"y AEN ok ok ok kok
Y VALUE #.# HH

CBCTAEN ok ok ok
DSICTAEN sk sk s bk
DS2CTAEN s S
DS3CTAEN b % (| s *
DSACTAEN (%% s
DSS5CTAENy, “fegd
EDSICLOSEGJAEN

sk kok %k sk ok

EDS1EARTHCTAEN

%k ok ok %k sk ok

25/Feb/2003 09:45

1/4

Trips ALM #####  #####
TIRYIALM ##HHHAHEC #H#HHHHED

CBCTALM #####  #H#H##H
DSICTALM ##### #H###H
DS2CTALM ##### #H##H#H
DS3CTALM ##### #H##HH#H
DSACTALM ##### #H###H
DSSCTALM ##### #H##H#H
EDSICLOSECTALM

HHuH#S  HAHHH
EDS1IEARTHCTALM

HHHH#S  HAHHH

Seftings-Record
Coumter-Alarm setting
EDS2CLOSECTAEN

% %k 3k %k %k 3k
EDS2EARTHCTAEN

& %k ok %k sk ok

CT1AEN LEE N
CT2AEN %%k ok k%
CT3AEN LEE N
CT4AEN LEE N
CT5AEN %%k ok k%
CT6AEN ko ok ok ok ok
CTT7AEN LEE N
CT8AEN %%k ok k%

25/Feb/2003 09:45

2/4
EDS2CLOSECTALM
HHHR#H  HAHHH
EDS2EARTHCTALM

HHHR#H  HAHHH

CTIALM ####H#  #Hit##H#H
CT2ALM ####H#  #Hit##H#H
CT3ALM ####H#  #Hit##H#H
CTAALM ###H#H#  #Hit##H#H
CTS5ALM ####H#  #Hit##H#H
CT6ALM ###H#H#  #Hit##H#H
CTTALM ####H#  #Hit##H#H
CT8ALM ###H#H#  #Hit##H#H
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Settings-Record 25/Feb/2003 09:45
Counter-Alarm setting 314
CBCTTAEN ==%x% %% CBCTALM #####day #####day
HHAHAMIN #HAHAMIN
HHH#H#HS  HHHHHS
TTLIAEN x=*% =xxx TTL1ALM #####day #####day
HHAHAMIN #HAHAMIN
HHH#H#HS  HHHHHS
TT2AEN  x=*% =xxx TT2ALM #####day #####day
HHAHAMIN HHAHAHAMIN
HHH#H#HS  HHHHHS
TT3AEN x=*% =xxx TT3ALM #####day ####4day
#HH##HEMIn #AHBE MR
HHH##HES  HIHHHS
Settings-Record 25/Feiyl2093 09:45
Counter-Alarm setting 414
TTA4AEN ==xx =xx TTA4ALM #AR#E#day #####day
HHAARAMIN #HAH#EMIN
HHdts  #H#E##HS
TT5AEN  ==x =xx TTSH5ALM® #####day #####day
WitgH#min ##AH#EMIN
HHH##HS  HH#H##S
TT6AEN  *xxx xxx TTHADM VH#####day #####day
H##AH#HEMIN #HAH#EMIN
HHH#H#HES  HH#H#HS
TT7TAEN  *xxx x=x%y FTTALM #####day #####day
H##AH#HEMIN #HAH#EMIN
HHH#H#HES  HH#H#HS

<<Scheme switch>>

<k * % AEN>

To set the countemalarmgdisable or enable, do the following.

e Enter "Off"(disable) or "On"(enable) and press the | ENTER | key.

<<Element>>

o fTheganges of settings are as follows:

Y VALUE:

Trips ALM:

21"y ALM:

* % CTALM, CT* ALM:
* % % ALM day:

# % % * ALM min:
AlLMs:

1.0-2.0
0-30000

1E6 — 30000E6
0-29999
0-29999
0-1439

0-59

e Enter the numerical value and press the | ENTER | key.
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e After setting, press the key to display the following confirmation message.

|Change settings? Y=ENTER/N=CANCEL

e Press the| ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

To set Change value setting, do the following:

Select "Change value" on the "Counter" screen to display the "Change value" screen.

Settings-Record

Counter-Change value

Trips HHRHS HHAHAH
ARCs HHRHS HHAHAH
ZIMy A HHHAHAHHED HHH#HHHED
ZI*yB HHHHAHHED HHH#HHHED
2lryC HHHAHAHHED HHH#HHHED

25/Feb/2003 09:45
/4

Settings-Record

CBCT HHHH#H
DSI1CT HHHH#H
DS2CT HHHH#H
DS3CT HHHH#H
DS4CT HHHHAY
DS5CT HHHHH?
EDS1

EDS2

Counter-Change value

o
i #
#HH A
HHhi
thit ## #
HaHHH

CLOSECT #ftH## ##H#H##
EARTHOT Wit ### #H#H##H

CLOSEBCTWH###H #HH#HH#H#H
EARTHCT ##### ####H#

CI1
CT2
CT3
CT4
CTS
CT6
CT7
CT8

25/Feb/2003 09:45
2/4
HiH#H HHAHH
HiH#H HHAHH
HiH#H HHAHH
HiH#H HHAHH
HiH#H HHAHH
HiH#H HHAHH
HiH#H HHAHH
HitH#H# HHAHH

Settings-Record

HHAH
#H

#H#

#H#

Counter-Change value

CBCTT ##### #Hit###day

##H#H#MIN
##s

TT1  ##### #Hit###day
#H###  #H#H#H#MIN

#is

TT2  ##### #Hit###day
#H###  #H#H#H#MIN

#is

TT3  ##### #Hit###day
#H###  #H#H#H#MIN

25/Feb/2003 09:45
3/4

—221—



TOSHIBA 6F2S0842
## #i#s
Settings-Record 25/Feb/2003 09:45
Counter-Change value 414
TT4  ##### #Hit###day
#HH#t## ####min
## #i#s
TTS  ##### #Hit###day
####  ####mMIn
## #i#s
TT6  ##### #Hit###day
####  ####mMIn
## #i#s
TT7  ##### #Hit###day
####  ####mMIn
## #i#s

<<Element>>

e The ranges of settings are as follows:
Trips, ARCs, # ** CT: 0 -99999
2I"yA, B, C:
*# % TT day:
# %+ TT min:
# %% TT g:

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

e After setting, press the keyato display the following confirmation message.
| Change settingsa Y=ENTER/N=CANCEL |

0—99999E6
0 - 29999
0,-'1439
0-59

e Press the | ENTER (=%, key to change settings and return to the "Settings menu" screen.
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4.2.6.5 Setting the Status

To set the status function as described in Section 4.2.5, do the following:
e Select "Settings menu" on the top "Main Menu" screen to display the "Settings menu" screen.

e Select "Status" on the "Settings menu" screen to display the "Status" screen.

Settings-Status 25/Feb/2003 09:45
Metering Switch

Alarm/Warning

Change value

Setting the Metering Switch
To change the metering switch setting, do the following:

e Select "Metering Switch" on the "Statusisscreen to display the "Metering Switch" screen.

Settings-Status 25/Feb/2003 09:45
Metering Switch

Display value Aok RO ok kR Kk ok ok sk ok ok K ok K

Power ke K Rk ® ok ok ok Kk Ok

Current ks * ok k%

Demand time s 3 * ok ok %

Note: Power and Current setting
|Active Power Display |

Power setting=1(Send) Power setting=2(Receive)
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[Reactive Power Display |
Current setting=1(Lag) Current setting=2(Lead)

+ - —~ —
Vv R

|\[ |\[
- — + +

<<Scheme switch>>
<Display value>

To set the display value, do the following.
e Enter "Primary" or "Secondary" and press the | ENTER | key.

<Power>

To set the power, do the following.

e Enter "Send" or "Receive" and press the | ENTER | key.

<Current>

To set the current lag or lead, do the following!

e Enter "Lag" or "Lead" and press the [ ENTER | key.

<Demand time>

To set the demand time, do the following.

e Enter "lmin" or "5Smin" or "10min"og" 15min" or "30min" or "60min" and press the [ ENTER
key.

o After setting, press the key to display the following confirmation message.
|change Seftimgs? Y=ENTER/N=CANCEL |

e Press the | ENTERY(= Y)key to change settings and return to the "Settings menu" screen.

Setting the Alarm/Warning

Note: When,setting the Alarm/Warning by using the RSM100, the "Alarm/Warning" screen is placed
in the ¥Settings — Control” menu.

e Select "Alarm/Warning" on the "Status" screen to display the "Alarm/Warning" screen.

Settings-Status 25/Feb/2003 09:45
Alarm/Warning 1/4

IHALMEN  #%x=% %% |HALM #H## H#HKA #HH#H HKA
IHWAREN #%=% =%x |HWAR #H## H#HKA  #H## H#KA
ILALMEN wxk kxx |[LALM #H## H#HKA #HH#H HKA
ILWAREN  #%=x =xxx [LWAR #H## H#HKA #H#H#H HKA

[HYST #H## H#HKA #HH#H HKA

VHALMEN %% *=x% VHALM #H## H#HKV  ### . H#KV
VHWAREN %% *xx VHWAR #H## H#HKV  #HH#H# HKV
VLALMEN %% *xx VLALM #H## H#HKV  #H## H#KV
VLWAREN =% *=x% VLWAR #H## H#HKV  ### . H#KV
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VHYST ## . #kV ## . #kV

Settings-Status
Alarm/Warning

PHALMEN ==
PHWAREN
PLALMEN
PLWAREN

%k sk ok
%k sk ok
sk sk ok

QHALMEN
QHWAREN
QLALMEN

QLWAREN

sk sk ok
sk sk ok
%k sk ok
%k sk ok

k %k 3k

k %k 3k

k ok 3k

k %k 3k

k %k 3k

k %k 3k

k %k 3k

k %k 3k

25/Feb/2003 09:45

2/4

PHALM —### #MW —### #MW
PHWAR-### #MW —### #MW
PLALM —###. #MW —### #MW
PLWAR-###.#MW —### . #MW
PHYST ## . #KkW ## . #KkW

QHALM —### . #Mv —### EMY
QHWAR —### . #Mv —##%u# My
QLALM —### . #Mv —### #MV
QLWAR —###.#Mv —it#Haf#MVv
QHYST ## . #ky, i Hkv

Settings-Status

25/Fehb/2003 09:45

Alarm/Warning 3/4
fHALMEN *x% *xxx fHALM #Hit #Hz ##.#Hz
fHWAREN *%x* =*xx fHWAR ##.#Hz ##.#Hz
fLALMEN *x%  xxx  [LARM ##t. #Hz ##.#Hz
fLWAREN #%x* =*xx__ fLWAR ##t. #Hz ##.#Hz
fiH Y'ST ## . #Hz ##.#Hz
l[eHALMEN =% Spx+Q leHALM ##. ##kA #it #HKA
[eHWAREN =% sxx% TeHWAR ##.##kA #H#t. #HKA
l[eLALMEN s s#p " leLALM ##.##kA ## #H#HKA
l[eLWAREN %" £+ |eLWAR ##.##kA #H#t. #HKA
leHYST #HH#KA HH#HKA
SettingsgStatus 25/Feb/2003 09:45
AlarmiWarning 414
VeHALMEN =*x% *xxx VeHALM ### . #kV ### . #kV
VEHWAREN s#%% =xxx VeHWAR ###.#kV ###. #kV
Ve LALMEN #x% *xx VelLALM ###.#kV ###.#kV
VELWAREN *%% =xxx VeLWAR ###.#kV ###. #kV
VeHYST #HH . #KV #i . H#HkV
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<<Scheme switch>>
<* %% ALMEN, WAREN>

To set the alarm or warning enable, do the following.

e Enter "Off"(disable) or "On"(enable) and press the | ENTER | key.

<<Element>>

e The ranges of settings are as follows:

I ALM, WAR:
V, Ve ALM, WAR:
P ALM, WAR:
Q ALM, WAR:
f ALM, WAR:
le ALM, WAR:
I, Ie HYST:
fHYST:

V, Ve HYST:
P HYST:
QHYST:

0.0 - 999.9kA

0.0 - 999.9kV
-999.9 - 999.9MW
—-999.9 - 999.9Mv
25.0 - 75.0Hz
0.00 - 99.99kA
0.00 - 0.10kA
0.00 - 0.10Hz

0.0 - 20.0kV

0.0 - 20.0MW-

0.0 - 20:0Mv

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

o After setting, press the key to displayithe following confirmation message.
|change settings? #/=ENTER/N=CANCEL |

o Press the | ENTER | (=Y) key to,change settings and return to the "Settings menu" screen.

Setting the Change value

To change values, do the fellowing:

e Select "Change value"en the "Status" screen to display the "Change value" screen.

Settings-Status
Change Vealue

25/Feb/2003 09:45

Wh + HHHE#H#HKWD He###H#KW
Wh= HHHER#H#HKWD HHHAR#H#HKWD
Vaph ¢ #Hu####kvh ######KVH
varhs Hu####Kkvh ####H##KVH

<<Element>>

e The range of settings is as follows:

— 226 —



TOSHIBA 6F2S0842

All items: 0-999999

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

e After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

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

4.2.6.6 Setting the Time

The calendar clock can run locally or be synchronised with IRIG, GPS, the binary input signal or
by the communication cannel. This is selected by setting as follows.

e Select "Settings menu" on the top "Main Menu" screen to display‘the "Settings menu" screen.

e Select "Time" on the "Settings menu" screen to display the "Time screen.

Settings-Time 25/Feb/2003 09:45
Time SynC source sk ok sk ok ok sk ok skfok Sk e sk sk ok
Sync adjustment —HHHHAMSY, <HHFHHMS
Time sync status Time ‘zone
Bl ‘Inactive GMF W= t##hrs —##hrs (*1)
IRIG ‘Active
GPS ‘Inactive Clock adjustment (*2)
Com. CH1 ‘Inactive Year ####
Com. CH2 ‘Inactive Month ##
Com. CH3 ‘Inactiye Day #Hit
Hour #H#
Minute ##

(*1): This item, GMT," i used for IRIG/GPS setting.
(*2): GPS is displayed if provided.

< Time sync. source>

To set the Time syne, soutee, do the following.

e Enter "Local!, "IRIG", "GPS", "BI", "Com.CH1", "Com.CH2" or "Com.CH3" and press the
ENTER jekey.

Entey' Local*to use the internal clock, not to be synchronised with any external signals.
Entef "IRTG" to be synchronised with the IRIG-B time standard signal.
Enter 2GPS" to be synchronised with the GPS time standard signal.

Enter "BI" to be synchronised with the binary input signal.
Note: The SYNC-CLOCK(No.2648) must be connected the BI signal by using PLC function.

Enter "Com.CH1" to be synchronised by the communication channel 1.
Enter "Com.CH2" to be synchronised by the communication channel 2.

Enter "Com.CH3" to be synchronised by the communication channel 3.

< Sync adjustment>

To set the Sync adjustment, do the following.
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e Enter the delay time (=9999 - 9999) and press the [ ENTER | key.

< GMT>

When the calendar clock is synchronized with the IRIG-B time standard, it is possible to transfotm
GMT to the local time. To set the time zone, do the following.

o Enter the difference between GMT (- 12 - 12) and local time and press the | ENTER | key.

< Clock adjustment>
To adjust the clock when the internal clock is running locally, do the following®

e The range of settings is as follows:

Minute: 0-59
Hour: 0-23
Day: 1-31
Month: 1-12
Year: 1990 - 2089

e Enter a numerical value for each item and press the ENTER | key.

e After setting, press the key to display the féllewing confirmation message.
| Change settings? Y=ENTER/N=SCANCEL |

e Press the | ENTER | (= Y) key to changegsettings and return to the "Settings menu" screen.

4.2.6.7 Communication

If the relay is linked with a communication such as RSM (relay setting and monitoring system) or
IEC60870-5-103 communication,,eteéd,the communication setting must be configured. Do this as
follows:

e Select "Settings" on thefmain "Main Menu" screen to display the " Settings" screen.

e Select "Communication"tesdisplay the "Communication" screen.

Settings-Gommunication 25/Feb/2003 09:45
Front poxt

Reaf popt

Protecol

Setting the Front port

e Select "Front port" on the "Communication" screen to enter the port setting.

| Settings-Communication 25/Feb/2003 09:45 |
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<232C>

Front port

Baud rate * %k ok %

%k sk ok ok

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

e Enter "9.6" or "19.2" or "38.4" or "57.6" and press the |ENIERy| key.

Note: The default setting of the 232C is 9.6kbps. The §76kbps,setting, if possible, is recommended to
serve user for comfortable operation. The settinglof RSM 100 is also set to the same baud rate.

e After setting, press the key to displagthe following confirmation message.

|change settings? Y=ENTERJN=CWNCEL

e Press the | ENTER | (=Y) key to changg settings and return to the "Settings menu" screen.

Setting the Rear port

e Select "Rear port" on the "Communigation" screen to enter the port setting.

Settings-Communigation

Rear port

CH1 Protocgl * ok Kk K %
Baud,rate ® %k %
Stop bit ® %k k%
P arity * ok kK

CH2 Protocol * ok Kk K X
Baudrate * %k %
Stop bhit ® %k % %
Parity * ok kK

CH3 /Protocol * ok Kk K %
Baud rate * %k %
Stop hit ® %k % %
Parity * ok kK

25/Feb/2003 09:45
1/2
* ok %k % %
* % % %
* % % %
* % % %
* ok %k K %
* % %
* % % %
* % % %
* ok %k % %
* % % %
* % % %
* % % %

Settings-Communication
Rear port
ETHCH1 Protocol
| P HHH#. #HHH#. #HHH#. #iH
SM  ###. ##t#. H#Hit#. H#Hit#
GW  ###. ##t#. #it#. #Hit#
ETHCH2 Protocol ==
| P HHH#. #HHH#. #HHH#. #HiH

sk ok ok ok ok sk

25/Feb/2003 09:45
2/2

3k %k ok sk ok ok
HitH. #HHH#H. HHH. #HHH
HitH. #HH#H#H. HHH. #HHH
HitH. #HH#H#H. HHH. #HHH

3k %k ok sk ok ok

HitH. #HHH#H. HHH. #HHH
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SM  #H##. ###. HH#. ###
GW  ###. ###. H#H##. ###

HitH. #HHEH#H. HEH. #HHH
HitH. #HHEH#H. HHH. #HH

Note: CH2, CH3, ETHCH1 and ETHCH2 are optional ports. If not provided, the

message as ‘not equipped’ is displayed as follows:

Settings-Communication

Rear port

CH1 Protocol * ok Kk K %
Baud rate ® %k %
Stop hit ® %k % %
Parity * ok kK

CH2 not equipped

CH3 not equipped

25/Feb/2003 09:45

sk ok ok ok sk sk
ks ok ok
sk k ok ok

ko ok ok

142

<CH=* Protocol>

e CHI: Enter "Modbus" or "RSMsX*and press the | ENTER | key.
e CH2: Enter "IEC103" or "DNP3%. and press the [ ENTER | key.

e CH3: Enter "PRN" (printer) or Modbus" or "IEC103" or "DNP3.0" and press the [ ENTER

key.

<Baud rate>

e CHI, 2: Enter "9 or"19.2" and press the [ENTER | key.

e CH3: Enter%4.8"/or "9.6" or "19.2" and press the [ ENTER | key.

<Stop bit>

o JEntef "1bit" or "2bit" and press the | ENTER | key.

<Parity>

e Enter "Non" or "Odd" or "Even" and press the [ ENTER | key.

<ETHCH=* Protocol >

e These lines are to set protocols used in the Ethernet ports of CH1 and CH2.

Enter "NA" or "DNP3.0" and press the | ENTER | key.
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<IP, SM, GW>

These lines are to set IP(Internet Protocol Address), SM(Subnet Mask) and GW(Gateway
Address).

e Enter the address number (000.000.000.000 - 255.255.255.255) and press the | ENTER |'key:

e After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (= Y) key to change settings and return to the "Setting§ menu" screen.

Setting the Protocol

e Select "Protocol" on the "Communication" screen to select” the /protocol and the
communication address, etc., of each protocol.

Settings-Communication 25/Feb/2008,09%5
Protocol

Modbus

RSM-X

IEC103

DNP3.0

Modbus

e Select "Modbus" on th¢ "Pragocol” screen to display the "Modbus" screen..

Settings-€ommunication 25/Feb/2003 09:45
ProtocoleModbuus

Address Hit#  HHH

Addpess? Hit#  HHH

<Address>

e Enter the address number (1 - 247) and press the | ENTER | key.
e After setting, press the key to display the following confirmation message.
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|Change settings? Y=ENTER/N=CANCEL

e Press the| ENTER | (= Y) key to change settings and return to the "Settings menu" screen.

RSM-X

e Select "RSM-X" on the "Protocol" screen to display the "RSM-X" screen..
Settings-Communication 25/Feb/2003 09:45
Protocol-RSM-X
Address #H#  H#H#

<Address>

e Enter the address number (1 - 32) and pressithe | ENTER | key.

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

|change settings? &/=ENTER/N=CANCEL

e Press the | ENTER | (= Y) key toychange settings and return to the "Settings menu" screen.

I[EC103

e Select "IEC103" on the!'Protocol" screen to display the "IEC103" screen..

Settings{Communication
Protogol-fEC103

AddreSs HH# Hit#
Addfess2 HH# Hit#
M.DYB.L K ok ok ok ok ok ok kok ok ok ok ok ok

25/Feb/2003 09:45

<Address>

e Enter the address number (0 - 254) and press the | ENTER | key.
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<M.D.BLK>

M.D.BLK is used to block the monitor direction in IEC103 communication. If the blocking of the
direction is activated, all indications and measurands are no longer transmitted.

e Enter "Normal" or "Blocked" and press the | ENTER | key.

e After setting, press the key to display the following confirmation message.
|change settings? Y=ENTER/N=CANCEL |

e Press the | ENTER | (= Y) key to change settings and return to the "Setting§ menu" screen.

DNP3.0

e Select "DNP3.0" on the "Protocol" screen to display the "DNP3.0. scrgen..
Settings-Communication 25/Feb/20093 09™5
Protocol-DNP3.0
Address HHEHHR  HHHBHH
Address2 HHEHHR  HHHBHH

<Address>

e Enter the address numbeg(0 £30000) and press the [ ENTER | key.

o After setting, press the key to display the following confirmation message.
| change . Settings? Y=ENTER/N=CANCEL |

o Press the | ENTER | Y) key to change settings and return to the "Settings menu" screen.

4.2.6.8 Passward

For ghe sake of security of MIMIC operation, setting changes and test setting, etc., password
protection can'be set as follows:

e Selectf"Settings" on the main "MENU" screen to display the "Settings menu" screen.

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

Settings-Password 25/Feb/2003 09:45
Input new MIMIC password Dk ok Rk
Input new Setting password Dk ok Rk
Input new Test password Dk kR K
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e Select the item to change, and then the following message are displayed.
| Password [ ] <0123456789 |

o Enter a 4-digit number within the bracket and press the [ ENTER | Key. Then ghe following
message are displayed.

| Press ENTER and retype new password |
e Press the| ENTER | key.
| Password [ ] <Q823w56789 |

e Retype the password and press the (ENTER | key.

o Ifthe retyped password is different from that first enteredthe following message is displayed
on the bottom of the "Password" screen beforg,returningto the upper screen.

| Password incorrect |

Re-entry is then requested.

Password trap

After the password has been set, #he password must be entered in order to enter the control
operation on MIMIC screen, the Setting change screen and the Test screen.

Note: The password of the setting§yinclides the password of PLC editor and MIMIC editor tools.

If the password is not entered €ortectly, it is not possible to set any.

Changing the password
The password can be ¢hanged by entering a new 4-digit number on the "Password" screen in the
same way as the figst password setting.

If you forget the password

Press the | RESET 'and | CANCEL | keys together more than one second on the top "Main Menu"

screen®&TheisCreen goes off, and the password protection of the GRD150 is canceled. Set the
password again.

4.2.6.9 “Panel

To enter LCD contrast and other data for LCD, do the following. The settings are available by the
frong panel.

e Select "Settings" on the main "Main Menu" screen to display the "Settings menu" screen.

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

Settings-Panel 25/Feb/2003 09:45
LCD contrast [ s o oo o o ok ko ]
BLOFFT ##min ##min
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STARSTT

##hrs ##hrs

<LCD contrast>

e Press the dor P key to adjust the contrast. The characters on the ses€en become thin by
pressing the 4 key and deep by pressing the 4 key.

<BLOFFT>

e Enter the timer value (1 - 60) to turn off the LCD backlight'and press the | ENTER | key.

<STARSTT>

e Enter the timer value (0 - 24) to reset a state that,is clearing all operation and the test switch
setting to return the blank screen and the defatltief the test setting, and press the [ ENTER | key.
If set "0", the state reset timer is not available.

4.2.6.10 Others

The plant name and description cannotfbe changed on LCD and can be viewed only.

To display the plant name and otheridataydo the following.

e Select "Settings" on the main Main Menu" screen to display the "Settings menu" screen.

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

Settings-Q@thers

Plant name
Desgription

25/Feb/2003 09:45

[**********************]

[**********************]
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4.2.7 Testing

View mode or Testing mode

e Open the top "Main Menu" screen by pressing any keys other than the [VIEWJ, [RESET],
(LR), (sELEcT), (1),(0), and keys.

e Select "Test" on the top "Main Menu" screen to display the "Test" screen.

Then the following password screen is displayed if the password is set.

Main Menu 25/Feb/2003 09445
MIMIC

Record

Status

Settings

Test

Password [ ] <0123456789

e  When Testing, input password correctlyt@enter the Test sub-menu and the | ENTER | key.

e When viewing the test setting, né input password and press the | ENTER | key.

Then the following "Test" screemyis digplayed.

Test Menu 25/Feb/2003 09:45
Switch

Binary O/P

Logic circuit

e Select the test item to enter a test sub-menu and press the | ENTER | key.

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

Note: When changing the default value on the "Test" menu, the "TEST" LED lights.

ACAUTION

If settings are changed for testing, remember to reset them to the original settings.
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4.2.7.1 Switch

To display "Switch" screen to set the setting for testing, do the following:

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

Then the following password screen is displayed if the password is set.

Main Menu
MIMIC
Record
Status
Settings
Test

Password | ]

25/Feb/2003 09:45

0023456789

e When Testing, input password correctly to entegthe¥kest sub-menu and the | ENTER | key.

Then the following "Test" screen is displayed.

Test Menu
Switch
Binary O/P
Logic circuit

25/Feb/2003 09:45

e Select "Switch" to display the "Switch" screen. If any value is changed and different from
defaultyyval€, "TEST" LED is turned on. If all values of Switch are same as default value,

"TEST" CED is turned off.

Test-Switch

A.M.F. * % %
UVTEST * %k
THMRST * ok %
SHOTNUM * % %
CLPTST ok
Test mode * o ok ok ok ok
Interlock * o ok ok ok ok
I[EC103 test * %k

25/Feb/2003 09:45
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The automatic monitor function (A.M.F.) can be disabled by setting the switch [A.M.F] tg""OFE".

Disabling the A.M.F. inhibits trip blocking even in the event of a failure in the items*being
monitored by this function. It also prevents failures from being displayed on the "ALARM" LED
and LCD described in Section 4.2.1. No events related to A.M.F. are recorded, either.

Disabling the A.M.F. is useful for blocking the output of unnecessary alarms during, testing.

<AM.F.>
e Enter "Off" or "On" to disable the A.M.F. or not and press the | ENTER | key.

<CLP TST>
e Enter "Off" or "SO" (State0) or "S3" (=State3) to set forcibly the test condition of the Cold

Load Protection and press the | ENTER | key.

<UVTEST>

e Enter "On" or "Off" to disable the UV block“whenytesting UV elements or not and press the

ENTER] key.

<THMRST>

e Enter "On" or "Off" to set the Reset relay/time€ to instantaneous reset or not and to test the hot
curve characteristic of THM when testing THM and press the | ENTER | key.

<SHOTNUM>

e Enter "Off" or "S1" or "S2'for/"S3! or "S4" or "S5" or "S6" to set shot number for autoreclose
test and press the | ENTERy| keys

<Test mode>

e Enter "Test" ‘on?"Normal" to test the Control function or not and press the [ENTER | key.
"Test" is used™not¥¢ disturb other GRD150s or bay control units when testing the local

GRD150.

<Interlock>

e Enter "Bypass" or "Normal" to bypass the Interlock function or not and press the
key.

<|IEC103 test>

This) setting is used to transmit ‘test mode’ to the control system by IEC60870-5-103
communication when testing the local relay.

e Enter "On" or "Off" and press the | ENTER | key.
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4.2.7.2 Binary Output Relay

It is possible to forcibly operate all binary output relays for checking connections with the extgrnal
devices. Forced operation can be performed on one or more binary outputs at a time.

Select "Binary O/P" on the "Test" screen to display the "Binary O/P" screen.

Test-Binary O/P

25/Feb/2003 09:45

1/2
101 102
TRP1:TB3 - 19, 20 =*=**x TRP1:TB5 - 19, 20 ===
TRP2:TB4 - 1, 2 =*%xx TRP2:TB6 - 1, 2 =%
BO1 :TB4 - 5, 6 =*=xx BO1l :TB6 - 5, 6 xxx
BO2 :TB4 - 7, 8 ==xx BO2 :TB6 - 7, 8 #x=
BO3 :TB4 - 9, 10 ==+ BO3 :TB6 - 9, 10, *#x*
BO4 :TB4 - 11, 12 ==xx BO4 :TB6 - 11, 12 S
BO5 :TB4 - 13, 14 =«=xx BO5 :TB6 - 13, 14y ==
28F :TB4 - 15, 17 =*=%x BO6 :TB6 - 15§ W *=*=
Test-Binary O/P 25/Feb/2003 09:45

2/2
103 104
TRP1:TB7 - 19, 20 =*=*x{ JRR1:TB9 - 19, 20 ===
TRP2:TB8 - 1, 2 g*%+ (IRP2:TB10 - 1, 2 ===
BO1 :TB8 - 5, 64 =%+ BO1l :TB10 -5, 6 *xxx
BO2 :TB8 - 7, 8 "®x=+ BO2 :TB10 - 7, 8 =*xxx
BO3 :TB8 - 9, 10Wx*% BO3 :TB10 - 9, 10 =*xx
BO4 :TB8 - 11,412, **+ BO4 :TB10 -11, 12 *xxx
BO5 :TB8 - 139014 J*=xx BO5 :TB10 -13, 14 *xxx
BO6 :TB8 - A5 1% «xx BO6 :TB10 -15, 17 *xxx

Note: 10250103 and 104 are provided dependent on the model. If 103 and 103 are not
provided, the message as ‘not equipped’ is displayed as follows:

Test-Binary O/P

03 not equipped

25/Feb/2003 09:45

104 not equipped

2/2
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e Enter "ENA" (Enable) and press the | ENTER | key to operate the output relays forcibly.

e After completing the entries, press the key to display the following confizmatien
message on the bottom line.

| Operate? Y=Pressing ENTER N=CANCEL |
e Keep pressing the [ENTER | (= Y) 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 "Test" screen.

4.2.7.3 Logic circuit

It is possible to observe the binary signal level on the signals liste@in Appendix C with monitoring
jacks A and B.

To display logic circuit, do the following:

e Select "Logic circuit" to display the "Logic circuit“{sereent

Test-Logic circuit 26/Feh/2003 09:45
TermA HHEHH
TermB HHEHH

o Enter a signalaumbes (0 - 3071) to be observed at monitoring jack A and press the | ENTER
key.

e Enter th€ other signal number (0 - 3071) to be observed at monitoring jack B and press the

After completing the setting, the signals can be observed by the binary logic level at monitoring
jacksfA and B or by the LEDs above the jacks.

On screens other than the above screen, observation with the monitoring jacks is disabled.
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4.3 Local Communication
The following functions can be operated from a personal computer using an RS232C port onsthe
front panel.
(1) Relay Setting and Monitoring (RSM100) function

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

e Display of current and voltage waveform: Oscillograph display

e Symmetrical component analysis: On arbitrary time Span

e Harmonic analysis: On arbitrary timgfspan

e Frequency analysis: On arbitrary time span
(2) PLC function

e Program of sequence logic: Setting and change

¢ Installing and reading the PLC logic on a relay

(3) MIMIC function
e MIMIC configuration Creation and change
¢ Installing the MIMIC configuration on a%télay

For the details, see the separate instruction manuals "PC INTERFACE RSM100", "PLC TOOL"
and "MIMIC EDITOR TOOL".

4.4 Remote Communication

Remote communication is available via RS485 port. The GRD150 can be provided for
communication interface such @s Relay’Setting and Monitoring system(RSM), IEC 60870-5-103,
DNP 3.0 or Modbus RTU etc.;'tg connect a PC or a substation control system and to construct a
network communication.

The RSM system is a syStenithat retrieves and analyses the data on power system quantities, fault
and event records and,view® or changes settings in individual relays via a telecommunication
network using a remote PE.

Figure 4.4.1 shows the typical configuration of the RSM system via a protocol converter G1PR2.
The relays are Gennected through twisted pair cables, and the maximum 256 relays can be
connected since the G1PR2 can provide up to 8 ports. The total length of twisted pair wires should
not exceed 12004n. Relays are mutually connected using an RS485 port on the relay rear panel and
confiected toya PC RS232C port via G1PR2. Terminal resistor (150 ohms) is connected the last
rélay. Fhe transmission rate used is 64 kbits/s.

Relays‘afe mutually connected using an RS485 port and connected to a PC RS232C port via the
protocol converter G1PR2 or the RS485/232 level converter. When the GIPR2 is used, the
switehing setting [CH1 Protocol] is set to “RSM-X"" and the transmission rate used is 64 kbits/s. In
case of the RS485/232 level converter, the switch [CH1 Protocol] is set to “Modbus” and the
transmission rate is selected by the switch [Baud rate] setting.

For setting the communication interface, refer to Section 4.2.6.7.
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IEC 60870-5-103 Interface

The GRD150 can support 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%)

current, voltage, active power, reactive power, frequency, latest
fault record data, counts such as trip, CB, DS etc., operation time
of devices, etc.

e Measurand data:

e Status data: events, fault indications, etc.

The IEC60870-5-103 function in the relay can be customized with the originalsoftware “IEC103
configurator”. It runs on a personal computer (PC) connected to the relay, andi¢an help setting of
Time-tagged messages, General command, Metering, etc. For details of the Setting method, refer
to “IEC103 configurator” manual.

The protocol can be used through the RS485 port on the rear panel
The relay supports two baud-rates 9.6kbps and 19.2kbps.
The data transfer from the relay can be blocked by the setting:

Relay 32 Relay 3 Relay 2 Relay 1
B8 £8 Ay
[
I _______

heoo|a n]=Inte) ! beoo||a bheoo||o
@E@%E E][ZIE]%B B@BQB E]E]BBE]
Py Py FrYs dse
= alee P e = e = | e

Twisted paired

Detail of DSUB 9 Pin G1PR2 or cable
LT RN RS485/232 level converter
CD 1l N
y; RD 2 f—@\
! TD 3 }— \
! DTR 4‘%(*2)‘}
' GND 5|/ ——= !
\ DSR 6 & | B
\ RTs 7(H—(2)/ 7 Rs-232¢ RS-485
N\ CTS g8y i<==("1)/ Personal D-type 9-way connector
. RI' 9 / computer Straight type

h -
-

Note (*1): The CTS of the converter must be set to “Mark” state because
the CTS of PC becomes a “Mark” state during communication.

If not, the transmission from PC is suspended.
(*2): The CTS of PC becomes a “Mark” state during communication.

. - -

Figure 4.4.1 Communication System

242



TOSHIBA 6F2S0842

4.5 Clock Function
The clock function (Calendar clock) is used for time-tagging for the following purposes: O
e Event records
e Disturbance records Q
e Fault records

e Alarm records

e Metering %
¢ Display of the system quantities on the digest screen \

e Display of the fault records on the digest screen @

e Display of the automatic monitoring results on the digest Q

The calendar clock can run locally or be synchronized with external IRIG-B time standard
signal, RSM or IEC clock. This can be selected by settlng
If it is necessary to synchronise with the IRIG-B tim ignal, it is possible to transform

GMT to the local time by setting.

When the relays are connected to the RSM syst in Figure 4.4.1, the calendar clock of
each relay is synchronized with the RSM cl f RSM clock is synchronized with the
external time standard (GPS clock etc) then, all relay clocks are synchronized with the

external time standard.

L 4

§
S

Q
o
¥

L 4
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5. Installation

5.1 Receipt of Relays
When relays are received, carry out the acceptance inspection immediately. In particular,€heck
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:

5.3 Electrostatic Discharge

ACAUTION

Do not take out the relay unit outside the relay case since €lectronic 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 compénents _and terminals with your bare hands.
Additionally, always put the module in a condugtivetanti-static bag when storing it.

5.4 Handling Precautions

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

The electronic circuits are complétely safe from electrostatic discharge when housed in the case.
Do not expose them to riskgof damage by withdrawing the relay unit unnecessarily.

The relay unit incorposatesythe highest practical protection for its semiconductor devices.
However, if it becom€s neeessary to withdraw the relay unit, precautions should be taken to
preserve the highyfeliability and long life for which the equipment has been designed and
manufactured.

ACAUTION

e Before removing a module, ensure that you are at the same electrostatic potential as the
equipment by touching the case.

e Handle the module by its front plate, frame or edges of the printed circuit board. Avoid
touching the electronic components, printed circuit board or connectors.

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

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

e Do not place modules in polystyrene trays.

It is strongly recommended that detailed investigations on electronic circuitry should be carried
out in a Special Handling Area such as described in the IEC 60747.
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5.5 External Connections &
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 GRD150 is fully numerical and the hardware is continuously monitored.

Commissioning tests can be kept to a minimum and need only include hardware tests and the
conjunctive tests. The function tests are at the user’s discretion.

In these tests, user interfaces on the front panel of the relay or local PC can be fullyjapplied.

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

Hardware tests

These tests are performed for the following hardware to ensuze that'there is no hardware defect.
Defects of hardware circuits other than the following can be detected by monitoring which circuits
function when the DC power is supplied.

User interfaces
Binary input circuits and output circuits
AC input circuits

Function tests

These tests are performed for the following functions that are fully software-based.
Measuring elements
Metering and recording

Conjunctive tests

The tests are performed afterthe reldy is connected with the primary equipment and other external
equipment.

The following tests afejincluded:

On load test: phase,sequence check and polarity check
Tripping cirCuit tést

Reclosing,cireuitstest

Controlcig€uit test
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6.2 Cautions
6.2.1 Safety Precautions O
ACAUTION O
e The relay rack is provided with an earthing terminal.

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

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

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

Failure to observe any of the precautions above may cause electric sho 1function.

6.2.2 Cautions on Tests

While the power is on, do not drawout/insert the relay

N

Before turning on the power, check the following:

- Make sure the polarity and voltage of the p are correct.

- Make sure the CT circuit is not open.

- Make sure the VT circuit is not short-circ

Be careful that the relay is not damaged d an overcurrent or overvoltage.

If settings are changed for testing, rem toreset them to the original settings.

above may cause damage or malfunction of the relay.
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6.3 Preparations

Test equipment O

The following test equipment is required for the commissioning tests. c ,

1 Single-phase current source

1 Three-phase current source

1 Single-phase voltage source 'S
1 Three-phase voltage source

1 DC power supply %

3 Phase angle meter \

3 AC ammeter

3 AC voltmeter @

1 Time counter, precision timer

1 PC (not essential)

Relay settings Q

Before starting the tests, it must be specified whether the(te ill use the user’s settings or the
default settings.

For the default settings, see the following appen :

Appendix H Relay Setting Sheet
Visual inspection K

@ge to the relay case. If there is any damage, the

ected. Contact the vendor.

After unpacking the product, chec ;
internal module might also have been a

Relay ratings \
Check that the items descri % nameplate on the front of the relay conform to the user’s

specification. The items are: relay type and model, AC current and frequency ratings, and
auxiliary DC supply v ¢ rating.

Local PC \

When using a 1@, connect it with the relay via the RS232C port on the front of the relay.
1S required to run the PC.

RSM100 s@
Fort m\ ¢ the separate 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 current@nd
voltage sources are required.

6.4.1 User Interfaces

This test ensures that the LCD, LEDs and keys function correctly. LCD and LEDs are checked in
blank status.

LCD display

e Apply the rated DC voltage and check that the LCD is off.
Note: If there is a failure, the LCD will display the "Alarm " screen whemythe DC voltage is applied.

e Press the |[RESET | key for one second or more and check thatlack"dots appear on the whole
screen.

LED display

e Apply the rated DC voltage and check that theg*RUN! LED is lit in green.

e Press the [RESET | key for one second or mete and,check that remaining 12 LEDs are lit in

green, red or yellow. (Though the programmablé’ LEDs are depending on the setting, the
default setting is yellow.)

"VIEW" and "RESET" keys

e Press the | VIEW | key when the LE€D is off and check that the "MIMIC", "Metering", "Fault",

"Alarm" and "Event" screensyaretsequentially displayed on the LCD. "Fault", "Alarm" and
"Event" screens appears if there is)some data.

e Press the |[RESET | keyfand eheck that the LCD is turned off.

"L/R", "SELECT", "I" and "O%keys

These check is peeformed by checking the control function.

"F1" and "F2" keys

These checkiaredeft to user’s discretion because above keys are user-programmable keys.
Other gperation keys

e Pressany key when the LCD is off and check that the LCD displays the "MENU" screen. Press
the key to turn off the LCD.

e Repeat this for all keys.
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6.4.2 Binary Input Circuit

The testing circuit is shown in Figure 6.4.1.

DC
power
supply

+

102 - 104

TBx

BI1

BI2

BI3

Bl4

NRANNNERARE
O NPT IWN|—=

N
S

BIS

Bl6

R
N
XY

BI7

AN
w

N
~

BI8

BI9

BI10

B4/ -

=

=20

(E)

(IBx) TB3 for 102, TB5 for 103, TB7 for 104

Figure 6.4.1 Testing Binary Input Circuit

e Display the "Binary I/O" screefi.fromt the "Status" sub-menu.

Input
Input
Input
Input
Output
Output
Output
Output

Status-Binary 1/0

01
102
103
104
01
032
hO 3
|04

{0000
[0000
[0000
[0000
[0000
[0000
[0000
[0000

25/Feb/2003 09:45

0000
0000
0000
0000
0000
0000
0000
0000

00

000
000
000

]
]
]
]
]
]
]
]

e Apply the rated DC voltage to terminal 1-2, 3-4, 5-6, 7-8, 9-12, 10-12, 11-12, 13-16,14-16,
15-16 of terminal block TB3, TB5 and TB7.
Check that the status display corresponding to the input signal changes from 0 to 1. (For details
of the binary input status display, see Section 4.2.4.2.)

The user will be able to perform this 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 using the "Test" sub-menu and forcibly operating the relay drivers
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and output relays. Operation of the output contacts is monitored at the output terminal. The output
contact and corresponding terminal number are shown in Appendix G.

Test Menu 25/Feb/2003 09:45
Switch

Binary O/P

Logic circuit

Select "Binary O/P" on the "Test" screen to display’ they!'Binary O/P" screen. The LCD
displays the output modules installed depending émythe model.

Test-Binary O/P 25/Rebh2003 09:45
1/2
101 |02
TRP1:TB3 - 19, 20 =*x** TRPINIBS5 - 19, 20 #=*=
TRP2:TB4 - 1, 2 =*%x TRR2:TB6 - 1, 2 ##*=x
BO1l :TB4 - 5, 6 *xx4 BO17:TB6 - 5, 6 *xx
BO2 :TB4 - 7, 8 =" BQ2 :TB6 - 7, 8 *xx
BO3 :TB4 - 9, 104 ==# "BO3 :TB6 - 9, 10 =*xx
BO4 :TB4 - 11, 12%Wx#+* BO4 :TB6 - 11, 12 *xx
BO5 :TB4 - 13, 1My *%x BO5 :TB6 - 13, 14 *xx
28F :TB4 - 15, daf, “%g* BOG6 :TB6 - 15, 17 ===

Enter the selectedmumber corresponding to each module to be operated. The LCD will display
the name of the medule, the name of the output relay, the name of the terminal block and the
terminal number t6 which the relay contact is connected.

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

Afte completing the entries, press the key to display the following confirmation
message on the bottom line.

| Operate? Y=Pressing ENTER N=CANCEL |
Keep pressing the | ENTER | (= Y) key to operate the assigned output relays.

Release pressing the | ENTER | key to reset the operation.

Check that the output contacts operate at the terminal.
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6.4.4 AC Input Circuits

This test can be performed by applying known values of voltage and current to the AC inp®
circuits and verifying that the values applied coincide with the values displayed on the @

screen.
The testing circuit is shown in Figure 6.4.2. A three-phase voltage source and a sing se
current source are required.

-12 @
Three-phase Y
voltage -13

source

GRD150 4

= V,
¢ 0 ¢ —=> VgorVg
—( : >_| [ [ 189,
Single-phase 2 = la
current b
source | 3
|
, = °
p-6 =
1,
| . 8 = le
I, -9
™) = lse

N
S)

-
©

-19

)
OB t ....................... .
DG i TB4
power
supply -
L (E)
(*) : This connection is added for Model 200 and 400 series.

\K Figure 6.4.2 Testing AC Input Circuit

ring data is set to be expressed as secondary values on the "Metering switch"

C

e Check th

screen.
'Set sub-menu — "Status" screen — "Metering switch" screen

settifig is “Display Value = Primary”, change the setting in the "Metering switch".
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 rated voltages and currents and check that the displayed values are within + 5% of the
input values.
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6.5 Function Test

CAUTION

The function test may cause the output relays to operate including the tripping outputsrelays:
Therefore, the test must be performed with tripping circuits disconnected.

6.5.1 Measuring Relay Element

Measuring relay element characteristics are realized by software, so it is possible,to verify the
overall characteristics by checking representative points.

Operation of the element under test is observed by the binary output sign@Bat monitoring jacks A
or B or by the LED indications above the jacks. In any case, the signal mumber corresponding to
each element output must be set on the "Logic circuit" screen of the "Test"*8ub-menu.

Test-Logic circuit 25/Feb/2003709445
TermA HHEHH
TermB HHEHH

When a signal number is entergd for the TermA line, the signal is observed at monitoring jack A
and when entered for the TermB/ing, observed at monitoring jack B. See Section 4.2.7.3.

Note: The voltage level at the monitoring jacks is +5V =1V for logic level "1" when measured by an
instrument with, 10k® input impedance, and less than 0.1V for logic level "0".

CAUTION

o Use test équipment with more than 1 kQ of internal impedance when observing the output
signal at the monitoring jacks.

e Do not@apply an external voltage to the monitoring jacks.

In case of a'three-phase element, it is enough to test a representative phase. A-phase and AB-phase
elements are selected for the earth fault element and phase fault element respectively hereafter.
Furthes, the [APPL-CT] and [APPL-VT] settings are selected “3P” and “3PV”.

Note: Operating time test of measuring relay elements at monitoring jack A or B is not
including the operation of binary output. Whole the operating time test, if required,
should be measured at a binary output relay.
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6.5.1.1 Overcurrent and undercurrent element OC1 to OC4, UC1, UC2 and CBF and Earth fault
element EF1 to EF4 and SEF1 to SEF4

The overcurrent element is checked on the operating current value and operating time for I@

curve.
Operating current check O

Figure 6.5.1 shows a testing circuit. The operating current value is checked by increasing or
decreasing the magnitude of the current applied. *

RD150

+ (A TB1] 4
Single-phase —/

current

source _ 20

Monitoring A
jack
oV —
DC + »-18
power
supply - y-19
v‘"zo
1 (E)
DC +
voltmeter
ov
Figure 1 erating Current Value Test
The output signal of testing el s assigned to the monitoring jack A.
The output signal numbers of thg elements are as follows:
Elem Signal No. | Element Signal No.
o] 4 UCI-A 164
C 8 UC2-A 168
A 12 CBF-A 112

\ 4D-A 16
ter the signal number to observe the operation at the monitoring jack A as shown in
ecgion 6.5.1.

. ply 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.
GRD150 O

Single-phase
current
source

DC +
power
supply -

—T"
e
Start —/‘/:I
Time

counter @
Stop
ov

elements are as follows:

Eleme Signal No.

OCL-
C 24

Fix the time charactesisticjto test by setting the scheme switch MOC1 or MOC2 on the "OC"

screen. Q
"Settings" sub-me& otection" screen — "Group*" screen — "OC" screen

The test procedue is as follows:

e Enter t@l number to observe the operating time at the monitoring jack A as shown in
C 4

o £ Apply atest current and measure the operating time. The magnitude of the test current should
etween 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 EF1 to EF4 and SEF1 to SEF4

curve.

Operating current check O

The testing circuit is shown in Figure 6.5.3.

The earth fault element is checked on the operating current value and operating time for I]lb

GRD150
+ (A TB1 = la
Single-phase —/
current

=~ — &
JE— \)

-------------- - Monitoring
jack I
DC + ov
power
supply -
DC +
voltmeter
Figure 6. perating Current Value Test
The output signal of testing elementyi igned to the monitoring jack A.

The output signal numbers of the ents are as follows:

Element alNo. | Element Signal No.
EF1D 100 SEF1D 104

E K 101 SEF2D 105
K 102 | SEF3D 106

@ 103 SEF4D 107

6.5.1

. X@ nal number to observe the operation at the monitoring jack A as shown in
Sec

pply a test current and change the magnitude of the current applied and measure the value
hich the element operates.
Check that the measured value is within 5% of the setting value.

L 4
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GRD150 O

Operating time check for IDMT curve

The testing circuit is shown in Figure 6.5.4.

-~ (Ay———TB14.1 =g
Single-phase i ~ !
current i i )
source /I/ i I:'
i 1
-7 |e
i i 3 — &
| — ®
| ! | 9 -9 e
| ]
i [ ® - 10 Mon i A
]
bC . ; TB4, 18 oV ¢—
power i
supply - T -19
!
| [ #
i
: -
Start ——/j

Time
counter
Stop|
No% the dotted line for current input in SEF element
Figure 6.5.%s ing IDMT

ov
One of the inverse time characteristi a@t, and the output signal numbers of the IDMT
elements are as follows:

Element ‘ SN ‘Element ‘ Signal No.
EF1I SEF1l 120
EF2I

Fix the time characterﬁ 1 y setting the scheme switch MEF1, MEF2, MSE1 or MSE2 on
the "EF" or "SEF" sc &

SEF2I ‘ 121

o ly aftest current and measure the operating time. The magnitude of the test current should
b een 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
9.1.1. Check that the measured operating time is within IEC 60255-3 class 5.
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6.5.1.3 Directional elements DOC, DEF, DSEF

The directional elements are checked on the directional characteristic.

DOC element O
The test circuit is shown in Figure 6.5.5. O

_@_ GRD150
TB1/[ .11 —=Va S

-12

Three-phase 1 v

voltage 3 =W

source -14
-15 =Ve
-16

. A
nitoring
«» ¥
oV e&—
@ I TB1 Ia
Single-phase -

current
source

DC + B4y -18
power
supply - » -19
p -20
—|:_ (E)
DC
voltmeter

%.5.5 Testing DOC Element

DOC elements and théi \Qt)gnal number are listed below.

uring element Signal number
1F-A (FWD) 36
OC1R-A (REV) 52

The @ws the case when testing DOCI1F.

ogic circuit" on the Test screen to display the "Logic circuit" screen.

e signal number to be observed at monitoring jack as shown in Section 6.5.1.

e Apply three-phase rated voltage and single-phase test current IT (= I).
Set IT to lag Vpc by DOC characteristic angle DOC 0. (The default setting of DOC 0 is -45°.)

e Changing the magnitude of IT while retaining the phase angle with the voltages, and measure
the current at which the element operates. Check that the measured current magnitude is
within = 5% of the current setting.
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DEF element

The test circuit is shown in Figure 6.5.6.

_@_ GRD150
TB1 /[ 11 —=Va
Three-ph 12
ree-phase Y,
voltage 0 13 =Vb

source —o -14
-15 =Ve
L o -16 o A ‘4
¢ Monitoring
jack

() I TB14-1 = la
Single-phase

[l
1
1
current i -2
source ! I:. 7 = le
; -8
1
! -

1
i —————————— -9 I
! se
------------------------- -+ -10
DC n TB4] -
power
supply - -
DC
voltmeter
Not e dotted line for current input in DSEF element
Figure 6.5.6 &g DEF Elements
DEF elements and their output sig bemare listed below.

Measuring e n Signal number

DEF1F (F 132
DEF1 148
L 4
The following shows {\
. o

en testing DEF1F.

n the “Test menu” screen to display the “Logic circuit” screen.

e Select “Logic &
e Enter the si number to be observed at monitoring jack A as shown in Section 6.5.1.

e Apply th tage VT (= V() and single-phase test current IT.
@Q by DEF characteristic angle DEF 6. (The default setting of DEF 6 is -45°.)

SetIT t
. anging the magnitude of IT while retaining the phase angle with the voltages, and measure
thefcurgent at which the element operates. Check that the measured current magnitude is
it 5% of the current setting.

DSE.F element
The test circuit is shown in Figure 6.5.6.

DSEF elements and their output signal number are listed below.

Measuring element Signal number
DSEF1F (FWD) 136
DSEF1R (REV) 152
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The following shows the case when testing DSEF1F.
e Select “Logic circuit” on the “Test menu” screen to display the “Logic circuit” screen.
e Enter the signal number to be observed at monitoring jack A as shown in Section 6.5.1.

e Apply the rated voltage VT (= V() and single-phase test current IT (= Ige).
Set IT to lag V( by DSE characteristic angle DSE 0. (The default setting of DSE 0 is 0%

e Changing the magnitude of IT while retaining the phase angle with the voltages, and,measure
the current at which the element operates. Check that the measured curtent magnitude is
within + 5% of the current setting.

6.5.1.4 Thermal overload element THM-A and THM-T

The testing circuit is same as the circuit shown in Figure 6.5.2.
The output signal of testing element is assigned to the monitoring jaek As

The output signal numbers of the elements are as follows:

Element ‘ Signal No.
THM-A 177
THM-T 176

To test easily the thermal overload element, the'S¢heme&switch [THMRST] in the "Switch" screen
on the "Test" menu is used.

o Set the scheme switch [THMRST] to™©N"

e Enter the signal number to ob§énye the/operation at the monitoring jack A as shown in
Section 6.5.1.

e Apply a test current and measute, the operating time. The magnitude of the test current
should be between 1.2 xdgto 10,x Ig, where Ig is the current setting.

CAUTION

After the setting of ajtest Surrent, apply the test current after checking that the THM% has
become 0 on the)"Metering" screen.

o (Calculate theftheoretical operating time using the characteristic equations shown in Section
2.1.4. Cheek thagthe measured operating time is within 5%.

—260—



TOSHIBA 6F2S0842

6.5.1.5 Negative sequence overcurrent element NOC1 and NOC2

The testing circuit is shown in Figure 6.5.7.

GRD150 O
la TB1).

® |
) -2
Three-phase Ib I\ R

Current A -3
\Z/

source 4

le o () L 4

-5
oY

-6

DC n TB4y -18
power
supply - -19
DC +
voltmeter

ov

Figure 6.5.7 Testi@\ents
The output signal of testing element is assigne % nitoring jack A.

The output signal numbers of the elements arc;%llows:

Section 6.5.1.

0oC
NX
e Enter the signal numbe@ e the operation at the monitoring jack A as shown in

e Apply the thr@-p@lance current and the operating current value is checked by
increasing the i of the current applied.

Check that the m value is within 5% of the setting value.

Operating Time CheckyFor Inverse Time (IDMT) Curve, NOC1I

One of the i e characteristics can be set, and the output signal numbers of the IDMT
eleme an@lows:

'\ Element ‘ Signal No.
NocLI |14

Fix the time characteristic to test by setting the scheme switch MNCI1 on the "NOC" screen.

"Settings" sub-menu — "Protection” screen — "Group*" screen — "NOC" screen

The test procedure is as follows:

e Enter the signal number to observe the operating time at the monitoring jack A as shown in
Section 6.5.1.

e Apply a test current and measure the operating time. The magnitude of the test current should
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be between 1.2 x Ig to 20 x Ig, where Iy is the current setting.

2.1.1. Check that the measured operating time is within IEC 60255-3 class 5.

6.5.1.6 DNOC element

The test circuit is shown in Figure 6.5.8.

Calculate the theoretical operating time using the characteristic equations shown in Sec'b

O

_@_ GRD150
Va TB1)-11
12
Three-phase | Vb 13
voltage
14
source Ve " @
-160
G A
onitoring
¢ jack |:
oV e—
'a_®J |
Three-phase | |
Current @
source
I
“(»)
DC + TB4y -18
power
supply - s -19
p -20
\ | (E)
DC
voltmeter
L 4

K\igure 6.5.8 Testing DNOC Element

DNOC element xoutput signal number are listed below.

Measuring element Signal number

\@ DNOC1F (FWD) 140
% DNOCIR (REV) 156
The following shows the case when testing DNOCIF.

o %elect "Logic circuit" on the Test screen to display the "Logic circuit" screen.

e Enter the signal number to be observed at monitoring jack as shown in Section 6.5.1.

e Apply three-phase balance voltage (=30V) and three-phase balance current.
Set I to lag V4 by DNC characteristic angle DNC 0. (The default setting of DNC 0 is -45°.)

Changing the magnitude of three-phase balance current while retaining the phase angle with
the voltages, and measure the current I3 at which the element operates. Check that the
measured current magnitude is within £ 5% of the current setting.
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6.5.1.7 Broken conductor detection element BCD

The testing circuit is shown in Figure 6.5.9.
GRD150 O

la . ) TB1) -1
L/ 2
Three-phase Ib
Current @ -3
source -4 ¢
le o )
oY °
-6
!Vlonitorl
} oV —
DC ; TB4, -18
power
supply - -19
iyt
DC

voltmeter

ov

Figure 6.5.9 Testi lement

The output signal of testing element is assign&he monitoring jack A.

The output signal numbers of the elements a ollows:
E

le gnal No.

Section 6.5.1.

BC\W 130
e Enter the signal numbew e the operation at the monitoring jack A as shown in

e Apply the threg—ph@ance current at 10% of the rated current and interrupt a phase
current.

Then, check the ent operates.

6.5.1.8 Cold load pretection

The testing@ 1s same as the circuit shown in Figure 6.5.1.

Toc load protection function, the scheme switch [CLPTST] in the "Switch" screen
0 "Test"™amenu is used. Test the item of OC1 shown in Section 6.5.1.1.

c
S e scheme switch [CLPTST] to "S0".

eck that the OC1 operates at the setting value of normal setting group.
& 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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6.5.1.9 Overvoltage and Undervoltage Elements

The testing circuit is shown in Figure 6.5.10.

GRD150 O
f@' TB1
Variable- * ¢ -1 O
Voltage source -12

............. >. _17 Monitori
jack
= I [) vV &—

DC + TB4, 18
power
supply -19

DC +
voltmeter
ov

(a) For [APPL-VT]=3P‘\{ setting
f@T @_ _@_l GRD150
TB1[ 11
—Vab
»-12
Three-phase 13
voltage - =>Vbc
source l_n -14
-15 —Vca Without 2PP
] -16 seting
O =N Ve
s -18
\ Monitoring [
jack
DC +] TB4) -18 oV &—
power
supply - -19
s -20
_[: (E)
DC
voltmet
(b) For [APPL-VT]=3PP and 2PP setting
Figure 6.5.10 Operating Value Test Circuit
L 4

The output signal of testing element is assigned to the monitoring jack A.
Overvoltage and undervoltage elements and their output signal number are listed below.

S Measuring element Signal number
s OV1D-1 196

0v2D-1 200
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UV1D-1 204
uv2D-1 208
Z0V1D 228
Z0v2D 229 O
oVvil-1 212 O
UV1I-1 220
Z0V1l 244

e Enter the signal number to observe the operation at the monitoring jack A as Shown in

Section 6.5.1. \%

operates. Check that the

Operating Value Test
Overvoltage element OV1D, OV2D, ZOV1D, ZOV2D
e Apply arated voltage as shown in Figure 6.5.10.

o Increase the voltage and measure the value at which th
measured value is within = 5% of the setting.

Undervoltage element UV1D, UV2D
e Apply arated voltage and frequency as shown .5.10.
o Decrease the voltage and measure the valu the element operates. Check that the

measured value is within + 5% of the set

Operating Time Check For Inverse Time (ID , OV1I, UV1l, ZOV1I

e Change the voltage from the sate e to the test voltage quickly and measure the

operating time.

e (alculate the theoretical dper time using the characteristic equations shown in Section
d operating time.

2.2.1 and 2.2.2. Check th u
6.5.1.10 Negative sequence @e element NOV1 and NOV2

ure 6.5.11.

The testing circuit is sﬁ(\
Va &) TB1) 11
L) '

GRD150

Three-phase
Voltage
source

Monitoring [A
jack
OV *—
DC + TB4y -18
power
stpply - -19
» -20
(E)
DC
voltmeter

Figure 6.5.11 Testing NOV elements
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The output signal of testing element is assigned to the monitoring jack A.

The output signal numbers of the elements are as follows:

Element ‘ Signal No. O
NOV1D 232
NOV2D 233

e Enter the signal number to observe the operation at the monitoring jack A as shown in

Section 6.5.1. 4
e Apply the three-phase balance voltage and the operating voltage v checked by
increasing the magnitude of the voltage applied. \
Check that the measured value is within 5% of the setting value. @
Operating Time Check For Inverse Time (IDMT) Curve, NOV1I :

e Change the voltage from the rated voltage to the test a ickly and measure the
operating time.

o (alculate the theoretical operating time using the ¢ 1Stic equations shown in Section
2.2.4. Check the measured operating time.

6.5.1.11 Frequency Elements

The testing circuit is shown in Figure 6.5.12.

\ GRD150
f@' f@' TB1

: + . . -11
Variable- P Monitoring A
Frequency / 12 jack
Voltage source - oV &—

DC + \ TB44 . 18

power

supply -19
’\ T -20

(E)
DC "
voltmeter < ’

@ Figure 6.5.12 Operating Value Test Circuit

T@al of testing element is assigned to the monitoring jack A.
re cyel

F ements and their output signal number are listed below.

Measuring element  Signal number

¢ FRQL 324
FRQ2 325
FRQ3 326
FRQ4 327
FRQ5 328
FRQ6 329
FRQBLK 331
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Overfrequency or underfrequency elements FRQ1 to FRQ6

o Enter the signal number to observe the operation at the monitoring jack A as shown_in
Section 6.5.1.

e Apply a rated voltage and frequency as shown in Figure 6.5.12.
In case of overfrequency characteristic,

o Increase the frequency and measure the value at which the element operates. Check that the
measured value is within + 0.005Hz of the setting.

In case of underfrequency characteristics,

e Decrease the frequency and measure the value at which the element operates. Check that
the measured value is within £ 0.005Hz of the setting.

Undervoltage block test, FRQBLK
e Apply a rated voltage and change the magnitude of frequefiey t6"0perate an element.

o Keep the frequency that the element is operating, and change the magnitude of the voltage
applied from the rated voltage to less than FRQBLK sgtting voltage. And then, check that
the element resets.

6.5.1.12 Voltage and Synchronism Check Elements

The testing circuit is shown in Figure 6.5.13.

GRD150
+ C TB14 11
Single-phase = Vi
voltage _ -12
source
+ -17
Single-phase = W A
voltage _ -18 Monitoring
source jack
oV &—
o
DC + TB4, 18
power
supply - -19
AL—« -20
L ()

DG
voltmeteér

Figure 6.5.13 Voltage and Synchronism Check Element Test Circuit

The output signal of testing element is assigned to the monitoring jack A.

Voltage and synchronism check elements and their output signal number are listed below.

Measuring element Signal number
OVR 280
UVR 278
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ovl 279
uvi 277
SYN 276

Voltage check element OVR, UVR, OVI and UVI

o Enter the signal number to observe the operation at the monitoring jack A as shown in
Section 6.5.1.

e Apply arated voltage as shown in Figure 6.5.1.
OVR and UVR :

e Adjust the magnitude of the voltage applied and measure the valticiat which the element
operates. Check that the measured value is within £ 5% of the sefting.

OVIand UVI :
e Adjust the magnitude of the voltage applied and measure the value at which the element
operates. Check that the measured value is within + 5%0f the setting.
Synchronism check element SYN

o Enter the signal number to observe the operation atthe monitoring jack A as shown in
Section 6.5.1.

e Apply rated voltages VR and VI as shown¥Eigure 6.5.1.
Voltage check:

e Set the voltage to any value over the SY NOV setting. (The default setting of SYNOV is 51
V)

Whilst keeping VT in-phase with VR, increase the single-phase voltage VT from zero volt.

Measure the voltage at which, thevelement operates. Check that the measured voltage is
within £ 5% of the SYNU Visettihg.

e Further increase Vigand measure the voltage at that the element resets. Check that the
measured voltage is\within £5% of the SYNOV setting.

Phase angle check:

e Set VR and ¥ to¥any value between the SYNOV and SYNUYV settings keeping VR
in-phase with ¥1. Then the SYN element operates.

o Shift#helangle of VI from that of VR, and measure the angle at which the element resets.

o, Check'that the measured angle is within £5% of the SYN 0 setting. (The default setting of
SY'N s 30°.)

o Change VR and VT, and repeat the above.
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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-faults
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 fetsipfoutput relays
operate after the time setting of the TRTC and the adjacent breaker“sipping output relay
operates after the time setting of the TBTC.

6.5.3 Metering and Recording

The metering function can be checked while testing the AC inpiit Giscuit. See Section 6.4.4.

Fault recording can be checked while testing the protectiomyschemes. Open the "Fault record"
screen and check that the descriptions are correct for the fault'concerned.

Recording events are listed in Appendix C. There are internal events and external events by binary
input commands. Event recording on the externalfevent can be checked by changing the status of
binary input command signals. Change the status,in'the same way as the binary input circuit test
(see Section 6.4.2) and check that the description displayed on the "Event record" screen is
correct. Some of the internal events can be chécked 1 the protection scheme tests.

Disturbance recording can be checked while testing the protection schemes. The LCD display
only shows the date and time wheng@disturbance is recorded. Open the "Disturbance record"
screen and check that the descriptions are correct.

Details can be displayed on the P@. Check that the descriptions on the PC are correct. For details
on how to obtain disturbance regerds'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 and voltage transformers, check the load currentfsystem
voltage and their phase angle 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 check the above.

Status-Metering 25/Feb/2003 09445
Current 1/2

Va sk kkKY —wkok, %° la %ok ook ok ok ok A — sk x40 SRy

Vb sk kkKY —wkok, x° b sk sk ok kok A — sk ok ok

Ve sk kkKY —wkok, x° lc sk ok ok ok A — ok e

Ve sk kkKY —wkok, %0 le o sk ok ok sk A sk % kW (*1)
Vs wxx kx kY —kxx %’ Ise * ok ok ok kA ko x° (*2)(*3)
Vab sks% xxkV —sksx, x° THM * % %, 500

Vbe sks% xxkV —sksx, x°

Veca k% xxkYV —sksx x° flt —x . KxHz/s

f %, xxHz PF SN

p — sk sk stk ok ok W Q —p sk sk ke kkvar

Wh + * %%k % % xKWHh v arh xxkxxxkvarh

Wh - * %%k % % xKWHh War = *xkxxxkvarh
Status-Metering 25/Feb/2003 09:45
Current 212

Vi1 wkk ko KV — ok e g0 11 dokokokok ok A — &k ok ok

V2  xxx xxkV  — Rk, R |2 kkkkxx A —kokok, ok

VO  xxx, sk phok xla [0 kkkkxx A —kokok, ok

G+ 1)~ "Ise" is not displayed if the model is GRD150-100 or 300 series.
(*2):"Ise" is not displayed if the model is GRD150-100 or 300 series.
(+3):"Vs" is not displayed if the model is GRD150-100 or 200 series.

Note:  The magnitude of current can be set in values on the primary side or on the secondary side by
the setting. (The default setting is the secondary side.)
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6.6.2 Tripping, Reclosing and Control Circuit Test

The tripping circuit including the circuit breaker is checked by forcibly operating the output rela¥
and monitoring the circuit breaker to confirm that it is tripped. Forcible operation of the output
relay is performed on the "Binary O/P " screen of the "Test" sub-menu as described ingSection
6.4.3.

Tripping circuit

e Set the breaker to be closed.

e Select "Binary O/P" on the "Test" sub-menu screen to display the "Bifiary ‘@/P" Screen.

Test-Binary O/P 25/Feb/2003 09,4%
1/2
101 102
TRP1:TB3 - 19, 20 =#x% TRP1:TB5 - 19, 20 *&x*
TRP2:TB4 - 1, 2 #xx TRP2:TB6 - 1, g2 Wi**
BO1l :TB4 - 5, 6 =*xxx BO1l :TB6 - 5§ 6% *=*=*
BO2 :TB4 - 7, 8 *%x BO2 :TB6 -7, 98 =*x*x=*
BO3 :TB4 - 9, 10 =x=%xx BO3 :TB6f& OWN.10 ==
BO4 :TB4 - 11, 12 %% BO4 :TB6 -1, 12 *x*=*
BO5 :TB4 - 13, 14 =*=*% BO5 :TB6% 13, 14 *x*=x
28F :TB4 - 15, 17 =#xxx BOQ ™ B6y- 15, 17 #==x

TRP1 and TRP2 are output relays with one nermally open contact.

e Enter "ENA" (Enable) for TRP1Vand press the | ENTER | key to operate the output relay
forcibly.

e After completing the entries, press the key to display the following confirmation
message on the bottom(line.

| operate?e YsPtessing ENTER N=CANCEL |

o Keep pressing the | ENTER | (= Y) key to operate the assigned output relays. Check that the
breaker is tripped,

e Release pressing'the [ ENTER | key to reset the operation.
o Pressithe {€GANCEL| key to return to the upper "Test" screen.

e { Repeat for TRP2 and other BOs.

Reclosing circuit
The,test is applied to Model 200s and 400s with autoreclose function.
e Ensure that the circuit breaker is open.

e Select "Binary O/P" on the "Test" sub-menu screen to display the "Binary O/P" screen. The
LCD displays the output modules mounted.

e Select the BO number which is an autoreclose command output relay with one normally open
contact.

Note: The autoreclose command is assigned to any of the output relays by the user setting
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e Enter "ENA" (Enable) for the assigned BO and press the | ENTER | key to operate the output
relay forcibly.

e After completing the entries, press the key to display the following confirma @
message on the bottom line.
| Operate? Y=Pressing ENTER N=CANCEL |

e Keep pressing the [ ENTER | (=Y) key to operate the assigned output relays. Check thzt the BO
operates.

e Release pressing the [ ENTER | key to reset the operation. \%
e Press the | CANCEL] key to return to the upper "Test" screen. @

Control circuit 0

The control function is checked by MIMIC operation.

e Enter "Test" on the "Test-switch" screen not to disturb @1508 or bay control units.

e Open the "MIMIC" view screen and set the localgeon e by key. Select a device
(e.g. CB, DS, etc.) and open (press @ key) or c res @ key) the device. Check the
device is open or close, or the assigned BO o e Section 4.1.1 and 4.2.3.

&
>
R

N
>
&

L 4

Q
o
¥

L 4
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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 argsbinamy:
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 alarm record.

Failures detected by supervision are traced by checking the méssage on the LCD “Alarm record”
screen. Table 6.7.1 shows LCD messages and failure locations.

This table shows the relationship between message displayéd on the LCD and estimated failure
location. The location marked with (1) has a higher probability than the location marked with (2).

As shown in the table, some of the messages canmot identify the fault location definitely but
suggest plural possible failure locations. In these cases, the failure location is identified by
replacing the suggested failed modules withyspare®modules one by one or investigating and
restoring the monitored external circuits (that™is, CT, VT circuit, communication circuit and
isolator circuit) until the "ALARM" LED (s turned off.

The replacement or investigation should be performed first for the module or circuit with higher
probability in the table.

If there is a failure and the LCD_is*het working such as a screen is frozen or not displayed, the
failure location is any one of SPMNhand HMI module.

If no message is shown on g€’ LED; this means that the failure location is either in the DC power
supply circuit or in 4he microprocessors mounted on the SPMM module. Then check the
"ALARM" LED. If it ig off; the failure is in the DC power supply circuit. In this case, check if the
correct DC voltage afid,polarity is applied to the relay and if the DC supply is connected to the
correct terminals.

If so, replace the IO Tymodule mounting the DC/DC converter and confirm that the "ALARM"
LED is turnedsoff:

In the4lattenCase, replace the SPMM module mounting the processors and confirm that the
"ALARM™LED is turned off.

Whenta failure is detected during regular testing, it will not be difficult to identify the failed
module.

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.
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Table 6.7.1 LCD Message and Failure Location

Message Failure location
VCT SPMM 101 02 103 104 HMI ACcable  External CB

(CT,VT) trip circuit ‘ )

SUM err
SRAM err
BU-RAM err
EEPROM err
ROM data err
AD err
DCerr X
CTerr
VO err X X

V2 err X X @ X
TC1 fail
TC2 fail

TC3 fail X \\

<X X X X X X

>
< X

TCA4 fail X

TCS fail x@
TC6 fail

TC7 fail X
TC8 fai \

PANEL err @ X
DIOlerr . 0

DIO2 err \ X

DIO3 err K X
DIO4 err \

CTF ALARM X O X

VTF1 ALARM @ X

VTF2 ALARM X

CBerr X
No-working of LC X X

>
X X X X X X X X

<X X X X

>

L 4
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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 usercan
recover the protection by replacing the failed relay unit.

Repair at the site should be limited to relay unit replacement. Maintenance at the compongnt leiel
is not recommended.

Check that the replacement relay unit has an identical Model Number and relay version (software
type form) as the removed relay.

The Model Number is indicated on the front of the relay. For the relay version,(seesSeéction 4.2.5.5.

Replacing the relay unit

CAUTION After replacing the relay unit, check the settings.

The procedure of relay withdrawal and insertion is as follows:

e Switch off the DC power supply.

A WARNING | Hazardous voltage may remain in thefDCheirctiit just after switching off the
DC power supply. It takes about@0, seconds tor the voltage to discharge.

Disconnect the trip outputs, BI, BO, communication‘gireuits, etc.
Short-circuit all AC current inputs. Open all AGyoltage inputs.
Unscrew the relay front cover.

Unscrew the binding screw on the panel.

To remove the relay unit.

Install the (spare) relay unit in the reverse/proeedure.

6.7.4 Resumption of Service
After replacing the failed relaymunither repairing failed external circuits, take the following
procedures to restore the relay(toshe Service.

e Switch on the DC poWwer supply and confirm that the "RUN" green LED is lit and the
"ALARM" red LEDas notlit.

e Supply the AC inputs and'reconnect the trip outputs, other circuits.

6.7.5 Storage

The spare tielay should be stored in a dry and clean room. Based on IEC Standard 60255-6 the
storage “tempesature 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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/. Putting Relay into Service

The following procedure must be adhered to when putting the relay into service after finishi
commissioning tests or maintenance tests.

Check that all the external connections are correct.

Check the settings of all measuring elements, timers, scheme switches, recordings and clock
are correct.

In particular, when settings are changed temporarily for testing, be sux‘o them.

Clear any unnecessary records on faults, alarms, events, disturbanc nters which are

recorded during the tests.

Press the | VIEW | key and check that no failure message is d@ on the "Alarm view"

screen.

Check that the green "IN SERVICE" LED is lit and no otheLEDs are lit on the front panel.
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Appendix A % ’
Programmable Reset Ch |®eristics
and Implementation of al Model

to IEC60255-8

>
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Programmable Reset Characteristics

The overcurrent stages for phase and earth faults, OC1 and EF1, each have a programmable_reset
feature. Resetting may be instantaneous, definite time delayed, or, in the case of IEEE/US{ curwves,
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 invefse reset
characteristic is particularly useful to provide correct co-ordination with an upstream ifiduction disc type
overcurrent relay.

The definite time delayed reset characteristic may be used to provide faster clearange of intermittent
(‘pecking’ or ‘flashing”) fault conditions. An example of where such phenomenanayrbe experienced is
in plastic insulated cables, where the fault energy melts the cable ihgulation and temporarily
extinguishes the fault, after which the insulation again breaks down and the,process repeats.

An inverse time overcurrent protection with instantaneous resetting capnofidetect this condition until the
fault becomes permanent, thereby allowing a succession of such breakdowns to occur, with associated
damage to plant and danger to personnel. If a definite time reset’delay of, for example, 60 seconds is
applied, on the other hand, the inverse time element does 1ot reset immediately after each successive
fault occurrence. Instead, with each new fault inception, it conginuies to integrate from the point reached
during the previous breakdown, and therefore operates before, the condition 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 _
0= L [(1-¢7%)x100% (1)
:[2

AOL

where:

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

1oL = 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 capagity¥ef the protected system, where
0% represents the cold state and 100% represents the thermal limit, ghatvis the point at which no further
temperature rise can be safely tolerated and the system shouldybe ‘disconnected. The thermal limit for
any given electrical plant is fixed by the thermal setting [,or \Th&relay gives a trip output when 6 =
100%.

If current I is applied to a cold system, then 6 will rise expénentially from 0% to (IZ/IAOL2 X 100%), with time
constant 7, as in Figure A-2. If 6 = 100%, then the allowableithermal capacity of the system has been reached.

0 (%)

100% |-~ G-~ -------=eme e

12 o, Vo L4 _ o _____.
%f\OL x100%

2 _t
0=V (1-e %) x100%

t(s)

Figure A-2

A thermal overload 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 Cold curve
| " =T
1212 ]
=t-ln | 57— 2 Hot curve
| I —Tior |
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, catewi
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@d
is then subjected to an overload condition until a trip results, before finally cooling to

temperature.

0 (%)

100%

ient

L 4

Overlgad Current
Condition /Trip at 100%\

Normal Load
Current Condition Cooling Curve
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Directional Earth Fault Protection and Power System Earthing

Power systems may be solidly earthed, impedance earthed or unearthed (insulated). Depending
on the method used, faults to earth have widely differing characteristics, and so methods efieatth
fault protection differ greatly between the various types of system.

1. Solidly earthed systems

In a solidly earthed system the neutral points of the power transformers are connected directly to
earth, for the purposes of reducing overvoltages and facilitatingg, faulgg*detection. The
disadvantage of solid earthing is that fault currents can be very high, and must € disconnected
quickly.

Since the impedance of the source is normally very low, faultycurrent varies greatly in
magnitude depending on the location of the fault. Selective isglatiomyof a faulty section is
therefore possible via time/current graded earth fault overcutzent ‘psetection. Fault current is
detected by measuring the system residual current.

On an interconnected system, where fault current can flo in, either direction, then directional
earth fault relays are applied. The fault causes a residual voltage to be generated, and this can be
used for directional polarization. Residual current and%woltage can be measured as shown in
Figure B1.

Residual current Iy is equal in magnitude and ‘difection to the fault current. It typically lags the
faulted phase voltage by a considerable angl¢”duéyte the reactance of the source. Directional
control is achieved by polarising against the system residual voltage, which may be found either
by summating the phase voltages, or it may, be extracted from the open delta connected
secondary (or tertiary) winding of a fiwe,limb VT, as shown in the diagram.

A directional earth fault relay pretecting a solidly earthed system is normally connected to
measure Vy inverted. If GRD150yis applied to derive residual voltage from the phase voltages
then the inversion of Vy is perfommedinternally.

Figure B1 - Directional Earth Fault Protection for Solidly Earthed Systems
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The relay characteristic angle setting is applied to compensate for lag of the fault current.
Generally accepted angle settings are -45° for solidly earthed distribution systems and -60° for
transmission systems.

Due to system imbalances and measuring tolerances, small levels of residual voltagefcan be
present during normal operating conditions. Therefore, GRD150 provides a voltage thseshold
which must be exceeded before the directional protection will operate. Although this threshold is
user programmable, most applications will be satisfied by the default setting of 3V.

2. Unearthed (insulated) systems

An insulated system has no intentional connection to earth, although all Systems are in fact
earthed by natural capacitive coupling. Fault current is very low, beidg made up of capacitive
charging currents, thus limiting damage to plant. However, highgsteadysstate and transient
overvoltages are produced, and selective isolation of faults is difficult.

An earth fault on an ungrounded system causes a voltage shiff¥betw€en the neutral point and
earth, and the fault can be detected by measuring this4shift. ‘So called neutral voltage
displacement protection is commonly applied but, unféttunately, the shift in voltage is
essentially the same throughout the system and soythis) methéd cannot selectively isolate a
faulted section.

The method of directional earth fault protection desenibed previously for solidly earthed systems
cannot be used in the case of insulated systetng because of the absence of real fault current.
However, an alternative method can be applied, using GRD150 directional sensitive earth fault
protection. The relay must be connected using a core balance CT, to measure the flow of
capacitive charging currents, which becom€ unbalanced in the event of a fault.

A phase to earth fault effectively shorticircuits that phase’s capacitance to earth for the whole
system, thus creating an unbalanCe infthe charging currents for all feeders connected to the
system. The resulting fault curfent iSimade up of the sum of the combined residual charging
currents for both the faulty and healthy feeders.
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Figure B2 - Residual.Current Flow in an Unearthed System

It can be shown that the residual £urtent measured in the faulty feeder is 180° out of phase with
that in the healthy feeder, as®illustrated in Figure B2 This fact can be used to apply a GRD150
directional sensitive earth\faultirelay. The polarising voltage used for directional earth fault
relays is normally -Vy(the residual voltage inverted), and it can be seen that the residual current
(Iry) for the faulty fe€der leads this voltage by 90°. For the healthy feeders the residual current
lags the voltage bya90%%Therefore, the GRD150 sensitive earth fault protection should be
applied with a characgeristic angle of +90° so as to provide discriminatory protection.

The residual,eurréntdin the faulted phase is equal to three times the per phase charging current,
and the sensitivéiearth fault element should be set well below this value to ensure operation
(30%yof this valae is typical).

3. Impedange eafthing

In between the two extremes of solidly earthed and unearthed systems there are a variety of
compromise solutions, which normally involve connecting the system neutrals to earth via a
resistance or reactance.

3a. Resistance earthing

In the case of resistance earthed systems, GRD150 directional earth fault relays can normally be
applied in a similar manner to that for solidly earthed systems, with the exceptions that current
settings will be lower and the characteristic angle setting will probably be different. In the event
of a fault, it is the resistance in the neutral which predominates in the source impedance, and so
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the residual current lags its polarising voltage by a much smaller angle. Characteristic angle
settings of -15° or 0° are common.

3b. Reactance earthing

Reactance earthed systems are also common in many countries. A special case of this method/is
known as Petersen coil, or resonant, earthing. The inductance in the neutral is chosen to cancel
the total capacitance of the system so that no current flows into an earth fault.

Directional sensitive earth fault protection can again be applied by detectinggthe unbalance in
charging currents. It can be shown that the residual current distribution, forthedlthy and faulty
feeders is as illustrated in Figure B3.

In the case of the healthy feeder, the residual current lags the polarising voltage (-VR) by more
than 90°, while for the faulty feeder, the angle is less than 90°. GRD150 directional sensitive
earth fault protection can be applied, with a 0° characteristic angle. Note,that the SEF boundary
of directional operation should be set to £90°. The residual current¥for the healthy feeder then
falls in the restraint zone, while for the faulty feeder it lies in the“operate zone, thus providing
selective isolation of the fault.

———————
<
Py

Healthy

Figure B3 - Residual®€urrent Flow in a Resonant Earthed System

3c. Reactance Earthingyand Residual Power Control

GRD150 can providg an“additional restraint on operation by the (optional) residual power
control feature. Thegactive component of residual power can be calculated as follows:

R(P, )= 1 FRV, ¥Cos ¢
where ¢ is the"phas€"angle between the residual current (Iz) and the polarising voltage (-Vy).

It is cleag from Eigure B3 that this value will be positive when measured at the faulty feeder and
negative anywhere else. GRD150 directional sensitive earth fault protection can be applied with
agowger threshold such that operation is permitted when residual power exceeds the setting and
is in'the operate direction.
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Signal list (PLC input)

No. Record item
Common Contents
0 _ldummy 0 constant 0
1 [dummy 1 constant 1
2
3
Output Signal 4 |OC1D-A Relay element output signal
from 5 |OC1D-B ditto
Protection 6 |OC1D-C ditto
and 7
Autoreclose 8 |OC2D-A ditto
9 |OC2D-B ditto
10 |OC2D-C ditto
11
12 |OC3D-A ditto
13 |OC3D-B ditto
14 |OC3D-C ditto
15
16 |OC4D-A ditto
17 |OC4D-B ditto
18 |OC4D-C ditto
19
20 |OC1I-A ditto
21 |OC1I-B ditto
22 |OC1I-C ditto
23
24 |OC2I-A ditto
25 |OcC2I-B ditto
26 |OC2I-C ditto
27
28 |ICD-A ditto
29 |ICD-B ditto
30 |ICD-C ditto
31
32 |ICLDO-A ditto
33 |ICLDO-B ditto
34 |ICLDO-C ditto
35
36 |DOC1F-A ditto
37 |DOC1F-B ditto
38 |DOC1F-C ditto
39
40 |DOC2F-A ditto
41 |DOC2F-B ditto
42 |DOC2F-C ditto
43
44 |DOC3F-A ditto
45 |DOC3F-B ditto
46 |DOC3F-C ditto.
47
48 |DOCA4F-A ditto
49 |DOCA4F-B ditto
50 |DOCA4F-C ditto,
51
52 |DOC1R-A ditto
53 |DOC1R-B ditto
54 |DOC1R-C ditto
55
56 |DOC2R-A ditto
57 |DOC2R-B ditto
58 |DOC2R-C ditto
59
60 |DQC3R-A ditto
61 |DOC3R-B ditto
62 |DOC3R:-C: ditto
63
64 |DOCAR-A ditto
65,4DOC4R-B ditto
66 |DOC4R-C ditto
6%
68 IDOC1I-A ditto
69» |DOC1I-B ditto
70 |DOC1I-C ditto
71
72 |DOC2I-A ditto
73 |DOC2I-B ditto
74 |DOC2I-C ditto
75
76 |OCHS-A ditto
77 |OCHS-B ditto
78 |OCHS-C ditto
79
80 |EFHS ditto
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Signal list (PLC input)
No. Record item

Common Contents
81 |SEFHS ditto
82
83
84 |DEF1I ditto
85 |DEF2I ditto
86
87
88 |DSEF1I ditto
89 |DSEF2I ditto
90
91
92 |DNOCHI ditto
93
94
95
96
97
98
99
100 |EF1D ditto
101 |EF2D ditto
102 |EF3D ditto
103 |EF4D ditto
104 |SEF1D ditto
105 |SEF2D ditto
106 |SEF3D ditto
107 |SEF4D ditto
108 |NOC1D ditto
109 |NOC2D ditto
110
111
112 |CBF-A ditto
113 |CBF-B ditto
114 |CBF-C ditto
115
116 |EF1I ditto
117 |EF2I ditto
118
119
120 |SEF1I ditto
121 |SEF2I ditto
122
123
124 |NOC1I ditto
125
126
127
128
129
130 |BCD ditto
131
132 |DEF1F ditto
133 |DEF2F ditto
134 |DEF3F ditto
135 |DEF4F ditto
136 |DSEF1F ditto
137 |DSEF2F ditto
138 |DSEFSE ditto
139 |DSEF4F ditto
140 |DNQGAF ditto
141 |DNOC2F ditto
142
143
144
145
146
147 YRPF ditto
148, |DEF1R ditto
1499YPEF2R ditto
150, |DEF3R ditto
161 |DEF4R ditto
152 |DSEF1R ditto
153 |DSEF2R ditto
154 |DSEF3R ditto
155 |DSEF4R ditto
156 |DNOC1R ditto
157 |DNOC2R ditto
158
159
160
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Signal list (PLC input)

No. Record item
Contents
Common
161
162
163 |RPR ditto
164 |UC1-A ditto
165 [UC1-B ditto
166 |UC1-C ditto
167
168 |UC2-A ditto
169 [UC2-B ditto
170 [UC2-C ditto 7]
171
172 |PHMAX-A
173 |PHMAX-B
174 |PHMAX-C
175
176 |THM-T ditto
177 |THM-A ditto
178
179
180 [UC1-A_OCFLG ditto
181 |UC1-B_OCFLG ditto
182 [UC1-C_OCFLG ditto
183
184 |UC2-A_OCFLG ditto
185 |UC2-B_OCFLG ditto
186 [UC2-C_OCFLG ditto
187
188 [UC-A_UCFLG ditto
189 |UC-B_UCFLG ditto
190 [UC-C_UCFLG ditto
191
192
193
194
195
196 |OV1D-1 ditto
197 |OV1D-2 ditto
198 [OV1D-3 ditto
199
200 |OV2D-1 ditto
201 |OV2D-2 ditto
202 |OV2D-3 ditt
203
204 |UV1D-1 di
205 |UV1D-2 itto
206 |UV1D-3
207
208 |UV2D-1
209 |UV2D-2
210 |UV2D-3 itto
211
212 |OV1I-1 itto
213 |OV1I-2 itto
214 |OV11-3 ditto
215
216
217
218
219
220 |uvAl-1 ditto
221 |UVHI-2 ditto
222 1 ditto
22,
2 BLK-1 ditto
22 i -2 ditto
K-3 ditto

2
228 |ZOV1D ditto
2 Z0V2D ditto
31
232 |NOV1D ditto
233 |NOV2D ditto
234
235
236
237
238
239
240

— 290 —



TOSHIBA

6F2S0842

Signal list (PLC input)

No.

Record item

Common

Contents

241

242

243

244

ZOV1I

ditto

245

246

247

248

NOV1I

ditto

249

250

251

252

253

254

255

256

257

258

259

260

OC-A_COORD

ditto

261

OC-B_COORD

ditto

262

OC-C_COORD

ditto

263

EF_COORD

ditto

264

SEF_COORD

ditto

265

266

267

268

269

270

271

272

273

274

275

PLUS_FLG

276

SYN

ditto

277

UVIV

ditto

278

UVRV

ditto

279

OVIV

ditto

280

OVRV

ditto

281

282

283

284

Delta_V

di

285

Delta_Deg

286

Delta_f

itto

287

288

UVCUT

289

290

291

292

UVVF-1

itto

293

UVVF-2

294

UVVF-3

295

ZOVVF

296

OCDVF-A

297

itto

ditto

ditto

ditto

OCD

298

ditto

OCDV

ditto

299

EFV/

300

ditto

EF

ditto

301

ditto

302
30,
3
30

CALM-A

ditto

OCALM-B

ditto

OCALM-C

ditto

11

312

313

314

315

316

317

318

319

320
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Signal list (PLC input)

No. Record item

Common

Contents

321

322

323

324 |FRQ1

ditto

325 |FRQ2

ditto

326 [FRQ3

ditto

327 [FRQ4

ditto

328 |FRQ5

ditto

329 [FRQ6

ditto

330

331 [FRQBLK

ditto

332 |DFRQ1

ditto

333 |DFRQ2

ditto v _a

334 |DFRQ3

ditio > 4

335 [DFRQ4

ditto

336 [DFRQ5

ditto

337 |DFRQ6

ditto Y AN

338

339

340

341

342

343

344

345

346

347

348

349

350

351

- .
w
A N

352

|
A N

353

——

354

355

356 |DR_OC-A

Relay element outp m ok,D.record initiation

357 |DR_OC-B

ditto

358 |DR_OC-C

ditto

359 [DR_OC-OR

ditto A‘

360

361

362

363

364 [DR_EF

365 |DR_SEF

366 |DR_NOC

367

368 |DR_OV-1

369 [DR_OV-2

370 |DR_OV-3

371 |DR_OV-OR

<

372 [DR_UV-1

\ditto

373 |DR_UV-2

374 [DR_UV-3

375 |DR_UV-OR &

376 |DR_ZOV

ditto

b (dito

ditto

ditto

377

378 [DR_.NOVon 0

ditto

379

380

381

382 4

38301

384 |4 ¢

3860 OCTTRIP

OC1 trip command

1886 |QCT-A_TRIP

ditto (Phase A)

| 38%,[0CTB_TRIP

B

388 1OC1-C_TRIP

C

389) [OC2_TRIP

OC?2 trip command

0 [OC2-A_TRIP

ditto (Phase A)

391 [OC2-B_TRIP

B

392 [OC2-C_TRIP

C

393 |OC3_TRIP

OC3 trip command

394 |OC3-A_TRIP

ditto (Phase A)

395 [OC3-B_TRIP

B

396 |OC3-C_TRIP

C

397 [OC4_ALARM

OC4 alarm command

398 [OC4-A_ALARM

ditto (Phase A)

399 |OC4-B_ALARM

B

400 |OC4-C_ALARM

C
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Signal list (PLC input)

No. Record item

Common Contents
401 |DOC1 TRIP DOCH1 trip command
402 |DOC1-A TRIP ditto (Phase A)
403 |DOC1-B TRIP B
404 |DOC1-C TRIP C
405 |DOC2 TRIP DOC?2 trip command
406 |DOC2-A TRIP ditto (Phase A)
407 |DOC2-B TRIP B
408 |DOC2-C TRIP C
409 |DOC3 TRIP DOCS3 trip command
410 |DOC3-A TRIP ditto (Phase A)
411 |DOC3-B TRIP B
412 |DOC3-C TRIP C
413 |DOC4 ALARM DOC4 alarm command
414 |DOC4-A ALARM ditto (Phase A)
415 |DOC4-B ALARM B
416 |DOC4-C ALARM Cc
417 |EF1 TRIP EF1 trip command
418 |EF2 TRIP 2
419 |EF3 TRIP 3
420 |EF4 ALARM 4 alarm command
421 |DEF1 TRIP DEF1 trip command
422 |DEF2 TRIP 2
423 |DEF3 TRIP 3
424 |DEF4 ALARM 4 alarm command
425 |SEF1 TRIP SEF1 trip command
426 |SEF1-S2 TRIP SEF1 stage2 trip command
427 |SEF2 TRIP 2 trip command
428 |SEF3 TRIP 3
429 |SEF4 ALARM 4 alarm command
430 |DSEF1 TRIP DSEF1 trip command
431 |DSEF1-S2 TRIP DSEF1 stage? trip command
432 |DSEF2 TRIP 2 trip command
433 |DSEF3 TRIP
434 |DSEF4 ALARM 4 alarm command
435 INOC1 TRIP NOCH1 trip command
436 |[NOC2 ALARM 2 alarm command
437 |DNOC1 TRIP DNOCH1 trip command
438 |DNOC2 ALARM 2 alarm command
439 |UC1 TRIP UCH1 trip comm@and
440 |UC1-A TRIP ditto (Phase A)
441 |UC1-B TRIP B
442 |UC1-C TRIP C
443 |UC2 ALARM U@2 alarm command
444 |UC2-A ALARM dittow(Phase A)
445 |UC2-B ALARM B
446 |UC2-C ALARM C
447 |THM ALARM Thermal Overload alarm command
448 |THM TRIP trip command
449 |BCD TRIP Bloken.Conductor trip command
450 |CBF RETRIP CBF retrip command
451 |CBF-A RETRIP ditto (Phase A)
452 |CBF-B RETRIP B
453 |CBF-C RETRIP C
454 |CBF TRIP CBF back trip command
455 |CBF-A TRIP ditto (Phase A)
456 |CBF-B TRIP B
457 |CBF-G.IRIP C
458 |OV1 TRIR OV1 trip command
459 |OV1:4nTRIP ditto (Phase A / AB)
460 |OV1-2 TRIP B/BC
461 |OV1-3 TRIP C/CA
462 |OV2HALARM OV2 alarm command
46310V2-1"ALARM ditto (Phase A/ AB)
464 |@V2:2 ALARM B/BC
46540V2:3 ALARM C/CA
466 JUV1 TRIP UV1 trip command
467%.|UV1-1 TRIP ditto (Phase A/ AB)
468 JuvV1-2 TRIP B/BC
469 |UV1-3 TRIP C/CA
470 |JUV2 ALARM UV2 alarm command
471 |JUV2-1 ALARM ditto (Phase A/ AB)
472 |UV2-2 ALARM B/BC
473 |UV2-3 ALARM C/CA
474 |ZOV1 TRIP ZOVA1 trip command
475 |ZOV2 ALARM 2 alarm command
476 |NOV1 TRIP NOV1 trip command
477 |NOV2 ALARM 2 alarm command
478 |FRQ TRIP FRQ trip command
479 |FRQ1 TRIP FRQ1 trip command
480 |JFRQ2 TRIP 2
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481 |FRQ3 TRIP

482 |[FRQ4 TRIP

483 |[FRQ5 TRIP

484 |FRQ6 TRIP

o0 W)

485 |GEN.TRIP

General trip command

486 |GEN.TRIP-A ditto (Phase A)
487 |GEN.TRIP-B B

488 |GEN.TRIP-C (¢}

489 |GEN.TRIP-AB ditto (Phase AB)
490 |GEN.TRIP-BC BC
491 |GEN.TRIP-CA CA
492 |GEN.ALARM General alarm command
493 |GEN.ALARM-A ditto (Phase A)
494 |GEN.ALARM-B B

495 |GEN.ALARM-C C

496 |GEN.ALARM-AB ditto (Phase AB)
497 |GEN.ALARM-BC BC

498 |GEN.ALARM-CA

499 |CLP STATEO

CA
Cold Load Protection State

500 |CLP STATE1 ditto

501 |CLP STATE2 ditto

502 |CLP STATE3 ditto

503 |CB CLS COND CB Closed

504 |CB OPEN COND CB Opend

505 |CTF CT failure detected

506 |VTF1 VTF failure detected (Scheme 1)
507 |VTF2 VTF failure detected (Scheme 2)

508 |DFRQ1 TRIP

DFRQ1 trip command

509 |DFRQ2 TRIP

510 |DFRQ3 TRIP

511 |DFRQ4 TRIP

512 |DFRQS5 TRIP

O | A |WIN

513 |DFRQ6 TRIP

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529 |ARC READY

AutesReclosing ready condition

530 |ARC IN-PROG

in-progress conditon

531 |SHOT NUM1

Jip/Auto-Reclosing shot number1 condition
2

532 |SHOT NUM2

533 |SHOT NUMS 3
534 |SHOT NUmM4 4
535 |SHOT NUMS 5
536 |SHOT NUMGE 6

537 |ARC (SHOT

Auto-Reclosing shot

538 |ARC SHOIT1

539 |ARCSHOT2

Auto-Reclosing shot of shot number1
2

540 |ARC SHOI3

3

541 |ARC SHOT4

4

542 |ARCASHOTS

543'TAREC1 SHOT1

5
Auto-Reclosing shot of shot number1 in stage1

544 |ARCH SPAR

(Three Phase ARC)

5464ARCT TPAR

(Single Phase ARC)

546 JARC1 CON

(Configurable ARC)

547,|ARC1 SHOT2

548 JARC1 SHOT3

Auto-Reclosing shot of shot number2 in stage1
3

549 |ARC1 SHOT4

4

550 |ARC1 SHOTS

5

551 |ARC2 SHOT1

Auto-Reclosing shot of shot number1 in stage2

552 |ARC2 SPAR

(Three Phase ARC)

553 |ARC2 TPAR

(Single Phase ARC)

554 |ARC2 CON (Configurable ARC)
555 |JARC2 SHOT2 Auto-Reclosing shot of shot number2 in stage2
556 |JARC2 SHOT3 3
557 |ARC2 SHOT4 4

558 |ARC2 SHOTS

559 |ARC FT

5
Auto-Reclosing failed (Final trip)

560 |JARC SUCCESS

Auto-Reclosing succeed

— 204 —



TOSHIBA

6F2S0842

Signal list (PLC input)

No. Record item

Common

Contents

561 |JARC-S1 SUCCESS

Auto-Reclosing succeed in shot1 mode

562 |ARC-S2 SUCCESS

563 |ARC-S3 SUCCESS

3

564 |ARC-S4 SUCCESS

4

565 |ARC-S5 SUCCESS

566 |ARC COORD

5
Auto-Reclosing Co-ordination judged

567 |VCHK

Voltage conditon for Auto-Reclosing

568 |VCHK SYN ditto (Synchro.check)

569 |VCHK LBDL ditto (Live bus & Dead line)
570 |VCHK DBLL ditto (Dead bus & Live line)
571 |VCHK DBDL ditto (Dead bus & Dead line)
572 |3P TP COMMAND Three-phase trip command

573 |ARC BRIDGE ARC bridge

574 |TP-APH Trip A-phase

575 |TP-BPH Trip B-phase

576 |TP-CPH Trip C-phase

577 |ARC-SW ON

Auto-Reclosing Scheme SW enable codition

578

579 |JUSW1 PO User configurable scheme-SW (USW1=P0)
580 JUSW1 P1 (USW1=P1)
581 JUSW1 P2 (USW1=P2)
582 |JUSW2 PO (USW2=P0)
583 JUSW2 P1 (USW2=P1)
584 |JUSW2 P2 (USW2=P2)
585 |JUSW3 PO (USW3=P0)
586 |JUSW3 P1 (USW3=P1)
587 JUSW3 P2 (USW3=P2)
588 |JUSW4 PO (USW4=P0)
589 |JUSW4 P1 (USW4=P19
590 |JUSW4 P2 (USW4=P2)
591 JUSW5 PO (USW5=P0)
592 JUSW5 P1 (USW5=R1)
593 |JUSW5 P2 (USW5=R2)
594 |JUSW6 PO (USWB=PQ)
595 |JUSW6 P1 (USW6=P1)
596 |JUSW6 P2 (USW6=P2)
597 |JUSW7 PO (WSW7=P0)
598 |JUSW7 P1 (USWZ=P1)
599 |USW7 P2 (USW7=P2)
600 |JUSW8 PO (USW8=P0)
601 JUSW8 P1 (USW8=P1)
602 JUSW8 P2 (USW8=P2)
603

604

605

606

607

608

609 |OC1-A OP QC1=Arelay element output with switch condition
610 |OC1-B OP B

611 |OC1-C OP C

612 |OC2-A OP OC2-A relay element output
613 |OC2-B OP. B

614 |OC2-C OP C

615 |OC3-A OP OC3-A relay element output with switch condition
616 |OC3-B OR B

617 |OC3-C. OP C

618 |OC4-ACOR OC4-A relay element output with switch condition
619 |OC4.B, 0P B

620 |OC4-C OR

621 |DQC1-A OP

DOC1-A relay element output with switch condition

622 |DOCH-B_OP

B

623"1PbOc1-C " OP

624 |DOG2-A OP

6264D0C2-B OP

¢}
DOC2-A relay element output with switch condition
B

626 1{DOC2-C OP

C

627,|DOC3-A OP

628 JDOC3-B OP

DOC3-A relay element output with switch condition
B

629 |DOC3-C OP

630 |DOC4-A OP

C
DOC4-A relay element output with switch condition

631 |[DOC4-B OP

B

632 |DOC4-C OP

C

633 |EF1 OP EF1 relay element output with switch condition
634 |EF2 OP 2

635 |EF3 OP 3

636 |EF4 OP 4

637 |DEF1 OP DEFF1 relay element output with switch condition
638 |DEF2 OP 2

639 |DEF3 OP 3

640 |DEF4 OP 4
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641 |SEF1 OP SEF1 relay element output with switch condition
642 |SEF2 OP 2
643 |SEF3 OP 3
644 |SEF4 OP 4
645 |DSEF1 OP DSEFF1 relay element output with switch condition
646 |DSEF2 OP 2
647 |DSEF3 OP 3
648 |DSEF4 OP 4
649 |RPF OP Residual Power element (Forward direction) output with switch condition.
650 |RPR OP Reverse direction
651 [INOC1 OP NOC1 relay element output with switch condition
652 |[NOC2 OP 2
653 |DNOC1 OP DNOCF1 relay element output with switch condition
654 |DNOC2 OP 2
655 |UC1-A OP UC1-A relay element output with switch condition
656 |UC1-B OP B
657 |UC1-C OP C
658 |UC2-A OP UC2-A relay element output with switch condition
659 |UC2-B OP B
660 |UC2-C OP
661 |THM-A OP Thermal for alarm relay element output with switéh. condition
662 |THM-T OP trip
663 |BCD OP Broken Conductor relay element output withgwiteh condition
664 |OV1-1 OP OV1-1 relay element output with switch condition
665 |OV1-2 OP 2
666 |OV1-3 OP 3
667 |OV2-1 OP QOV2-1 relay element output with switéh condition
668 |OV2-2 OP 2
669 |OV2-3 OP 3
670 |JUV1-1 OP UV1-1 relay element output with.switch condition
671 |UV1-2 OP 2
672 JUV1-3 OP 3
673 |UV2-1 OP UV2-1 relay element output.withiswitch condition
674 |UV2-2 OP 2
675 |UV2-3 OP 3
676 |UVBLK UV blocked elementfUndenvoltage element) output with switch condition
677 |ZOV1 OP ZOV1 relay element output with switch condition
678 |ZOV2 OP 2
679 |INOV1 OP NOV1 relay element outplit with switch condition
680 |[NOV2 OP 2
681 |FRQ1 OP FRQ1.telay element output with switch condition
682 |[FRQ2 OP 2
683 |[FRQ3 OP 3
684 |FRQ4 OP 4
685 |[FRQ5 OP 5
686 |FRQ6 OP 6
687 |UC1-A OPC UC1-Aurelay element with operating characteristic
688 |UC1-B OPC B
689 |UC1-C OPC C
690 |UC2-A OPC UC2:-A relay element with operating characteristic
691 |UC2-B OPC B
692 |UC2-C OPC C
693
694
695 |CB OPEN CB open condition
696 |CB CLOSE CB close condition
697 |DS1 @REN DS1 open condition
698 |DS1 GLOSE DS1 close condition
699 |DS2.OPEN DS2 open condition
700 |DS2 CLOSE DS2 close condition
701 |DS8 OPEN DS3 open condition
702 |DS30ELOSE DS3 close condition
703"1DS4 OPEN DS4 open condition
704 |PDS4{CLOSE DS4 close condition
7054DS5, OPEN DS5 open condition
7061DS5 CLOSE DS5 close condition
707.|EDS1 OPEN EDS1 open condition
708 JEDS1 CLOSE EDS1 close condition
709 |[EDS1 EARTH EDS1 earth condition
710 |EDS2 OPEN EDS2 open condition
711 |EDS2 CLOSE EDS2 close condition
712 |EDS2 EARTH EDS?2 earth condition
713 |DFRQ1 OP DFRQ1 relay element output with switch condition
714 |DFRQ2 OP 2
715 |DFRQ3 OP 3
716 |DFRQ4 OP 4
717 |DFRQ5 OP 5
718 |DFRQ6 OP 6
719
720
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721 |ARC_COM_ON IEC103 communication command
722
723 |PROT_COM_ON IEC103 communication command
724 [IND1_OPEN IND1 open condition
725 |IND1_CLOSE IND1 close condition
726 [IND2_OPEN IND2 open condition
727 |IND2_CLOSE IND2 close condition
728 [IND3_OPEN IND3 open condition
729 |IND3_CLOSE IND3 close condition
730 |IND4_OPEN IND4 open condition ._
731 |IND4_CLOSE IND4 close condition
732 |IND5_OPEN IND5 open condition
733 |IND5_CLOSE IND5 close condition
734 |IND6_OPEN IND6 open condition
735 |IND6_CLOSE IND6 close condition
736 |IND7_OPEN IND7 open condition
737 |IND7_CLOSE IND7 close condition
738 |IND8_OPEN IND8 open condition
739 [IND8_CLOSE IND8 close condition
740 |Vab_LOW_ALARM Vab lower limit alarm
741 [Vab_LOW_WARNING Vab lower limit wamning
742 |Vab_UP_ALARM Vab upper limit alarm
743 [Vab_UP_WARNING Vab upper limit warning
744 |Vbc_LOW_ALARM Vbc lower limit alarm
745 |Vbc_LOW_WARNING Vbc lower limit warning
746 |Vbc_UP_ALARM Vbc upper limit alarm
747 |Vbc_UP_WARNING Vbc upper limit warning
748 |Vca_LOW_ALARM Vca lower limit alarm
749 |Vca_LOW_WARNING Vca lower limit warning
750 |Vca_UP_ALARM Vca upper limit alarm
751 |Vca_UP_WARNING Vca upper limit warmning
752 [IND1_PLT_FAIL IND1 pallet failed
753 [IND2_PLT_FAIL IND2 pallet failed
754 [IND3_PLT_FAIL IND3 pallet failed
755 [IND4_PLT_FAIL IND4 pallet failed
756 [IND5_PLT_FAIL IND5 pallet failed
757 [IND6_PLT_FAIL IND6 pallet failed
758 [IND7_PLT_FAIL IND7 pallet failed
759 [IND8_PLT_FAIL IND8 pallet fai
760 [TTIME1_ALM accumulate time1
761 |TTIME2_ALM accu time2 ala
762 [TTIME3_ALM accl ateitime m
763 |TTIME4_ALM a ulate time4 alarm
764 |TTIME5_ALM a ul time5 alarm
765 |TTIME6_ALM ccu te time6 alarm
766 |TTIME7_ALM u ime7 alarm
767 |TTIMES ALM accl ate time8 alarm
Output Signal 768 [CB_SELECTED lected
for 769 [DS1_SELECTED cted
Control 770 [DS2_SELECTED S2 selected
| 771 [DS3_SELECTED lected
772 [DS4_SELECTED 4 selected
773 [DS5_SELEGFED S5 selected
774 [EDS1_SELEC EDS1 selected
775 |[EDS2_SEL EDS2 selected
776 [COS1_SE TED COS1 selected
777 [COS. COS2 selected
778 |COS3_4 CT COS3 selected
779 [CO EL COS4 selected
780 [CBLFAILE CB failed
781 [D FAIL DS1 failed
782 . DS2 failed
78 F D DS3 failed
7 4 ILED DS4 failed
78 S5/FAILED DS5 failed
_FAILED EDS1 failed
7 DS2_FAILED EDS?2 failed
788 [COS1_FAILED COS1 failed
7 COS2_FAILED COS2 failed
COS3_FAILED COS3 failed
91 |COS4_FAILED COS4 failed
792 [CB_OPILK_ERR Interlock failed(CB open)
793 |CB_CLILK_ERR Interlock failed(CB close)
794 [DS1_OPILK_ERR Interlock failed(DS1 open)
’ 795 |DS1_CLILK_ERR Interlock failed(DS1 close)
796 |DS2_OPILK_ERR Interlock failed(DS2 open)
797 |DS2_CLILK_ERR Interlock failed(DS2 close)
798 [DS3_OPILK_ERR Interlock failed(DS3 open)
799 [DS3_CLILK_ERR Interlock failed(DS3 close)
800 |DS4_OPILK_ERR Interlock failed(DS4 open)
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801 |DS4_CLILK_ERR Interlock failed(DS4 close)
802 |DS5_OPILK_ERR Interlock failed(DS5 open)
803 [DS5_CLILK_ERR Interlock failed(DS5 close)
804 [EDS1_OPILK_ERR Interlock failed(EDS1 open)
805 [EDS1_CLILK_ERR Interlock failed(EDS1 close)
806 [EDS1_ERILK_ERR Interlock failed(EDS1 earth)
807 [EDS1_FRILK_ERR Interlock failed(EDS1 free)
808 [EDS2_OPILK_ERR Interlock failed(EDS2 open)
809 [EDS2_CLILK_ERR Interlock failed(EDS2 close)
810 [EDS2_ERILK_ERR Interlock failed(EDS2 earth) ]
811 [EDS2_FRILK_ERR Interlock failed(EDS2 free)
812 [COS1_OFILK_ERR Interlock failed(COS1 off)
813 |COS1_ONILK_ERR Interlock failed(COS1 on)
814 [COS2_OFILK_ERR Interlock failed(COS2 off)
815 [COS2_ONILK_ERR Interlock failed(COS2 on)
816 |COS3_OFILK_ERR Interlock failed(COS3 off)
817 |COS3_ONILK_ERR Interlock failed(COS3 on)
818 [COS4_OFILK_ERR Interlock failed(COS4 off)
819 [COS4_ONILK_ERR Interlock failed(COS4 on)
820 |CB_OP_CNTL CB open control
821 |CB_CL_CNTL CB close control
822 |DS1_OP_CNTL DS1 open control
823 |DS1_CL_CNTL DS1 close control
824 |DS2_OP_CNTL DS2 open control
825 |DS2_CL_CNTL DS2 close control
826 |DS3_OP_CNTL DS3 open control
827 |DS3_CL_CNTL DS3 close control
828 |DS4_OP_CNTL DS4 open control
829 |DS4_CL_CNTL DS4 close control
830 |DS5_OP_CNTL DS5 open control
831 |DS5_CL_CNTL DS5 close control
832 |EDS1_OP_CNTL EDS1 open control
833 |EDS1_CL_CNTL EDS1 close control
834 [EDS1_EAR_CNTL EDS1 earth control
835 |EDS1_FR_CNTL EDS1 free control
836 |EDS2_OP_CNTL EDS2 open control
837 |EDS2_CL_CNTL EDS2 close control
838 [EDS2_EAR_CNTL EDS2 earth control
839 [EDS2_FR_CNTL EDS?2 free con
840 |COS1_OFF_CNTL COS1 off control
841 |COS1_ON_CNTL COS1 control
842 [COS2_OFF_CNTL CO trol
843 [COS2_ON_CNTL C on trol
844 [COS3_OFF_CNTL o ntrol
845 |COS3_ON_CNTL O control
846 [COS4_OFF_CNTL 4 ntrol
847 |COS4_ON_CNTL C n trol
848 |CB_NORESP no-response
849 |DS1_NORESP -response
850 |DS2_NORESP 2 no-response
851 [DS3_NORESP S3‘no-response
852 |DS4_NORESP no-response
853 |DS5_NORI S5 no-response
854 |EDS1_NORES DS1 no-response
855 |EDS2_NORI EDS2 no-response
856 [CB_PLT_F, CB pallet failed
857 [DS1 DS1 pallet failed
858 |DS2_| FAIl DS2 pallet failed
859 [DS3 ~FAIL DS3 pallet failed
860 [DS, T_| DS4 pallet failed
861 [DS5_PLT_FAIL DS5 pallet failed
862 [EDSH,. PLTZFAIL EDS1 pallet failed
86 “PLT_FAIL EDS2 pallet failed
8 ~@QP_OUT CB open pulse output
8 _CL_OUT CB close pulse output
6 OP_OUT DS1 open pulse output
DS1_CL_OUT DS1 close pulse output
86 S2_OP_OUT DS2 open pulse output
869, |DS2_CL_OUT DS2 close pulse output
DS3_OP_OUT DS3 open pulse output
1 [DS3_CL_OUT DS3 close pulse output
872 |DS4_OP_OUT DS4 open pulse output
873 |DS4_CL_OUT DS4 close pulse output
874 |DS5_OP_OUT DS5 open pulse output
875 |DS5_CL_OUT DS5 close pulse output
876 |EDS1_OP_OUT EDS1 open pulse output
877 |EDS1_CL_OUT EDS1 close pulse output
878 |EDS1_EAR_OUT EDS1 earth pulse output
879 |EDS1_FR_OUT EDS1 free pulse output
880 |EDS2_OP_OUT EDS2 open pulse output
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881 |[EDS2_CL_OUT EDS2 close pulse output
882 [EDS2_EAR_OUT EDS2 earth pulse output
883 [EDS2_FR_OUT EDS2 free pulse output
884 |COS1_ON_OUT COS1 on pulse output
885 [COS2_ON_OUT COS2 on pulse output
886 |COS3_ON_OUT COS3 on pulse output
887 |COS4_ON_OUT COS4 on pulse output
888 [CB_MV CB movement
889 |DS1_MV DS1 movement
890 [DS2_MV DS2 movement T
891 |DS3_MV DS3 movement
892 |[DS4_MV DS4 movement
893 |DS5_MV DS5 movement v a
894 [EDS1_MV EDS1 movement W
895 [EDS2_MV EDS2 movement
896 |CB_UNDEF CB pallet undefined o
897 [DS1_UNDEF DS1 pallet undefined Y AN
898 |DS2_UNDEF DS2 pallet undefined
899 |DS3_UNDEF DS3 pallet undefined
900 [DS4_UNDEF DS4 pallet undefined
901 [DS5_UNDEF DS5 pallet undefined 0
902 [EDS1_UNDEF EDS1 pallet undefined N 4
903 [EDS2_UNDEF EDS2 pallet undefined =
904 [IND1_UNDEF IND1 pallet undefined
905 [IND2_UNDEF IND2 pallet undefined
906 [IND3_UNDEF IND3 pallet undefined
907 [IND4_UNDEF IND4 pallet undefined y R
908 [IND5_UNDEF IND5 pallet undefined w
909 [IND6_UNDEF IND6 pallet undefined . |
910 [IND7_UNDEF IND7 pallet undefined A\ § D
911 [IND8_UNDEF IND8 pallet undefined A N
912 [CB_ENABLE CB enabled 0
913 [DS1_ENABLE DS1 enabled m—
914 [DS2_ENABLE DS2 enabled
915 |DS3_ENABLE DS3 enabled . N
916 [DS4_ENABLE DS4 enabled ) R
917 [DS5_ENABLE DS5 enabled

918 [EDS1_ENABLE

EDS1 enabled

919 |EDS2_ENABLE

EDS2 enabledd™ ),

920 |COS1_ENABLE

COS1 enabled /™

931 [IND8_ENABLE

921 |COS2_ENABLE COS2_enable
922 [COS3_ENABLE COS8enabled
923 |COS4_ENABLE CQS4 enabled
924 [IND1_ENABLE INDi,enabled
925 [IND2_ENABLE DZ'enabled
926 [IND3_ENABLE D3 enabled
927 |IND4_ENABLE IND4enabled
928 [IND5_ENABLE 7/TNB5 enabled
929 [IND6_ENABLE " [IND&lenabled
930 [IND7_ENABLE [IND7lenabled

[IND8 enabled

932 [COS1_ON

OS1 ON/OFF status

933 [COS2_ON

934 |COS3_ON

OS2 ON/OFF status

COS3 ON/OFF status

™
935 |COS4_ON

COS4 ON/OFF status

) N
936 |LR_REMO

L/R button (remote)

937 |LR_LOCAL U

L/R button (local)

938 [KEY_REMO KEY-SW(remote)
939 [KEY JOCA KEY-SW(local)
940 [KEXY_ OO0S KEY-SW(out of service)
941 [ORELOCK operation lock
942 [ILOCK.BYF interlock bypass
943°IDCBLO duble command blocking
944 |SYNC. ESTB syncronous check completed
945 {SYNC FAIL syncronous check failed
1946 |SELCANSEL select cansel
| 947,[REMOTE remote
948 JEOCAL local

949) |C-RIGHT_UNDEF

control right undefined

950 [OUTOFSERVICE

out of service

T [la_LOW_ALARM

la lower limit alarm

952 [la_LOW_WARNING

la lower limit waming

953 [la_UP_ALARM

la upper limit alarm

954 [la_UP_WARNING

la upper limit waming

955 [Ib_LOW_ALARM

Ib lower limit alarm

956 [lb_LOW_WARNING

Ib lower limit waming

957 [ib_UP_ALARM

Ib upper limit alarm

958 [lb_UP_WARNING

Ib upper limit waming

959 [ic_LOW_ALARM

Ic lower limit alarm

960 [lc_LOW_WARNING

Ic lower limit warning
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961 [lc_UP_ALARM Ic upper limit alarm
962 [lc_UP_WARNING Ic upper limit waming
963 |le_LOW_ALARM le lower limit alarm
964 |le_LOW_WARNING le lower limit warning
965 |le_UP_ALARM le upper limit alarm
966 [le_UP_WARNING le upper limit warning
967 |Va_LOW_ALARM Va lower limit alarm
968 |Va_LOW_WARNING Va lower limit warning
969 |Va_UP_ALARM Va upper limit alarm
970 [Va_UP_WARNING Va upper limit warning ._
971 |Vb_LOW_ALARM Vb lower limit alarm
972 |Vb_LOW_WARNING Vb lower limit warning
973 |Vb_UP_ALARM Vb upper limit alarm v a
974 [Vb_UP_WARNING Vb upper limit warning N T4
975 |Vc_LOW_ALARM Vc lower limit alarm
976 |Vc_LOW_WARNING Vc lower limit warming o
977 |Vc_UP_ALARM Vc upper limit alarm Y AN
978 |Vc_UP_WARNING Vc upper limit waming
979 |Ve_LOW_ALARM Ve lower limit alarm
980 |Ve_LOW_WARNING Ve lower limit warning
981 |Ve_UP_ALARM Ve upper limit alarm L
982 [Ve_UP_WARNING Ve upper limit waming N 4
983 |Vs LOW_ALARM Vincomming lower limit alarm =
984 |Vs LOW_WARNING Vincomming lower limit waming
985 [Vs UP_ALARM Vincomming upper limit alarm
986 |Vs_UP_WARNING Vincomming upper limit warning
987 -
988 w
989 R |
990 A\ § D
991 [P_LOW_ALARM P lower limit alarm A N
992 |P_LOW_WARNING P lower limit warning 0
993 |[P_UP_ALARM P upper limit alarm m—
994 |P_UP_WARNING P upper limit warning
995 |Q_LOW_ALARM Q lower limit alarm . N
996 |Q_LOW_WARNING Q lower limit warming® ™
997 |Q_UP_ALARM Q upper limit alarm
998 [Q_UP_WARNING Q upper limit waming
999 [f LOW_ALARM flower limit alafm3y, 0
1000 [f_LOW_WARNING f lower limit waming
1001 [f_UP_ALARM f upperdimit ala
1002 |f_UP_WARNING f upper limit waming
1003 [ CONSTANT_1 Constant 1/signal
1004 |CBCNT_ALM B count@larm
1005 [DS1CNT_ALM DS 1 codnt alarm
1006 [DS2CNT_ALM DS2 counbalarm
1007 [DS3CNT_ALM DS nt alarm
1008 |[DS4CNT_ALM 7IDS4 count alarm
1009 [DS5CNT_ALM ~ |DS5eount alarm

|[EDS1 close count alarm

[EDST earth count alarm

JEDS2 close count alarm

1014 [CNT1_ALM
1015 |[CNT2_ALM @ &
1016 |CNT3_ALM

7013 |[EDS2EARCNT_AL -

‘v

DS2 earth count alarm

count1 alarm

count2 alarm

count3 alarm

7017 [CNT4DALM 0

count4 alarm

7018 [CNT5_ALM_ %

count5 alarm

1019 |CNT 64A

count6 alarm

1020 |C AL

count7 alarm

1021 |CNT8_AL

count8 alarm

1022 |CNTURIGHT FAIL

control right failed

10231

Output Signal 1024 |GROUP1_ACTIVE

group1 active

for 1025,/GROUP2_ACTIVE

group?2 active

Communicati 11026 P3_ACTIVE

group3 active

and | 102%]GROUP4_ACTIVE

group4 active

H 1028 JGROUP5_ACTIVE

group5 active

1029 | GROUP6_ACTIVE

groupb active

1030 | GROUP7_ACTIVE

group? active

031 | GROUP8_ACTIVE

group8 active

1032

1033

1034 [LOCAL_OP_ACT

local operation active

. 1035 |REMOTE_OP_ACT

remote operation active

1036

1037

1038 | GEN_PICKUP

General start/pick-up

1039 |IEC_TESTMODE

IEC61870-5-103 testmode

1040 |IEC_MDBLK

monitor direction blocked
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1080

EDS1_CMD_NACK

No. Record item
Contents

Common
1041
1042
1043
1044 [FL_ERR fault location start up error
1045 [FL_OB_FWD fault location out of bounds(forward)
1046 [FL_OB_BACK fault location out of bounds(backward)
1047 [FL_NC fault location not converged
1048 [FL_COMPLETED fault location completed
1049
1050 T
1051
1052
1053 v a
1054 D
1055
1056 o
1057 Y AN
1058
1059
1060 |CB_CMD_ACK CB ACK
1061 |DS1_CMD_ACK DS1 ACK 0
1062 |DS2_CMD_ACK DS2 ACK a4
1063 |DS3_CMD_ACK DS3 ACK =
1064 |DS4_CMD_ACK DS4 ACK
1065 |DS5_CMD_ACK DS5 ACK
1066 |EDS1_CMD_ACK EDS1 ACK
1067 |EDS2_CMD_ACK EDS2 ACK y R
1068 |COS1_CMD_ACK COS1 ACK w
1069 |COS2_CMD_ACK COS2 ACK R
1070 |COS3_CMD_ACK COS3 ACK A\ § o
1071 |COS4_CMD_ACK COS4 ACK A N
1072 |OPELK_CMD_ACK OPELOCK ACK 0
1073 |ILKBP_CMD_ACK ILKBYPASS ACK am—
1074 |CB_CMD_NACK CB NACK
1075 |DS1_CMD_NACK DS1 NACK . N
1076 |DS2_CMD_NACK DS2 NACK ) R
1077 |DS3_CMD_NACK DS3 NACK
1078 |DS4_CMD_NACK DS4 NACK
1079 |DS5_CMD_NACK DS5 NACK

.
EDS1NACK L. 4

1081

EDS2_CMD_NACK

EDSZNACK U 4 |

1082

COS71_CMD_NACK

COSANAGK  \ond

1083

COS2_CMD_NACK

1084

COS3_CMD_NACK

CQS2 NAG

S3 NA(
OSAINACK

1085

COS4_CMD_NACK

1086

OPELK_CMD_NACK

GPELOCKINACK

1087

[LKBP_CMD_NACK

ILKBYRASS'NACK

1088

1089

1090

-
ava

1091

[

1092

1093

1094

1095

1096

1097

1098

-
P N
W

1099

1100

1101

1102

T104 (7 1
1105/~

4

11081

— 301 —



TOSHIBA

6F2S0842

Signal list (PLC input)
No. Record item
Common Contents
1251
1252
1253
1254
1255
1256
1257
1258 ]103-BI1UF Binary input signal of I03-BI1 (unfiltered)
1259 |103-BI2UF 2 (unfiltered)
1260 |103-BI3UF 3 (unfiltered)
1261 |103-BI4UF 4 (unfiltered)
1262 |103-BI5SUF 5 (unfiltered)
1263 |103-BI6UF 6 (unfiltered)
1264 |103-BI7UF 7 (unfiltered)
1265 |103-BISUF 8 (unfiltered)
1266 |103-BI9UF 9 (unfiltered)
1267 |103-BI10UF 10 (unfiltered)
1268 103-BI11UF 11 (unfiltered)
1269 |104-BI1UF Binary input signal of 104-BI1 (unfiltered)
1270]104-BI2UF 2 (unfiltered)
1271]104-BI3UF 3 (unfiltered)
1272]104-BI4UF 4 (unfiltered)
1273 ]104-BI5UF 5 (unfiltered)
1274 1104-BI6UF 6 (unfiltered)
1275]104-BI7UF 7 (unfiltered)
1276 |104-BIS8UF 8 (unfiltered)
1277 |104-BI9UF 9 (unfiltered)
1278]104-BI10UF 10 (unfiltered)
12791104 BI11UF 11 (unfilteréd)
Output Signal 1280 [101-BI1 Binary input signal of IO1-BI (ﬁtered)
for 1281]101-BI2 2 (filtered)
Binary Input 1282]101-BI3 3 (filtered).
and 1283]101-Bl4 4 (filtered)
Monitoring 1284]101-BI5 5 (filtered)
1285|101-BI6 6 (filtered)
1286 |101-BI7 7 (filtered)
1287]101-BI8 8 (filtered)
1288]101-BI9 9 (filtered)
1289]101-BI10 10 (filtered)
1290]101-BI21 21(used for TCSV) (filtered)
1291]101-BI22 22(ditto) (filtered)
1292]102-BI1 Binarysinput signal of/102-BI1 (filtered)
1293]102-BI2 2 (filtered)
12941102-BI3 3 (filtered)
1295|102-Bl4 4 (filtered)
1296 |102-BI5 5 (filtered)
1297 |102-BI6 6 (filtered)
12981102-BI7 7 (filtered)
12991102-BI8 8 (filtered)
1300]102-BI9 9 (filtered)
1301]102-BI10 10 (filtered)
1302]102-BI11 11 (filtered)
1303]102-BI21 21(used for TCSV) (filtered)
1304 |102-BI22 22(ditto) (filtered)
1305]103-BI1 Binary input signal of 103-BI1 (filtered)
1306 |103-BI2 2 (filtered)
1307]103-BI3 3 (filtered)
1308 |103-Bl4 4 (filtered)
1309|103-BI5 5 (filtered)
1310]103-Bi6 6 (filtered)
1311]103-BI7 7 (filtered)
1312]108-BI8 8 (filtered)
1313]103-BI9 9 (filtered)
13141108-B110 10 (filtered)
1315 |103-BI11 11 (filtered)
13164103-BI21 21(used for TCSV) (filtered)
1317 1038-B122 22(ditto) (filtered)
1818 ]104-BI1 Binary input signal of 104-BI1 (filtered)
13194104-BI2 2 (filtered)
1320]104-BI3 3 (filtered)
1321 |104-Bl4 4 (filtered)
1322]104-BI5 5 (filtered)
1323]104-BI6 6 (filtered)
1324 ]104-BI7 7 (filtered)
1325]104-BI8 8 (filtered)
1326 |104-BI9 9 (filtered)
1327]104-BI10 10 (filtered)
13281104-BI11 11 (filtered)
1329]104-BI21 21(used for TCSV) (filtered)
1330]104-BI22 22(ditto) (filtered)
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No. Record item
Common Contents
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342|VTF err VT monitoring error1 or 2
343 |BO block Binary output block signal
344 |A.M.F.OFF Auotmatic monitoring function off
345 |RELAY FAIL Relay failure & trip blocked alarm
1346 |RELAY FAIL-A Relay failure alarm (Trip not blocked)
1347
1348 |SUM err The checksum value of written data checking error
1349
1350 |SRAM err SRAM memory monitoring error
1351 |BU-RAM err BU-RAM memory monitoring error
1352 |Data lost BU-RAM data lost
1353 |EEPROM err EEPROM memory monitoring error
1354 |A/D err A/D accuracy checking error
1355
1356 |CT err CT circuit current monitoring error
1357
358 |DC err DC supply monitoring error
359|TC fail Trip circuit 1-8 fail
360 |CTF err CT monitoring error
1361|TP_COUNT ALM Trip count alarm
1362 |VTF1 err VT monitoring error1
1363 |Sigma 1y ALM 2%y count alarm
1364 |VO0 err VO circuit voltage monitoring,error
1365|V2 err V2 circuit voltage moRitoring enror
1366 |PANEL err LCD panel connecting eth
1367 |CB err CB connecting errof
1368 |DIO AIO err DIO1-8 AlO1-4 connecting error
1369 |VTF2 err VT monitoring ekror2
1370 |ROM data err The checksum value,of writen ROM data checking error
1371
1372
373
374
375
1376
1377
1378
1379|DIO1 err DI@1 connecting error
1380|DIO2 err DIO2eonnecting error
1381|DIO3 err D103 connecting error
1382|DIO4 err DI@4 connecting error
1383 |DIO5 err DIO5 connecting error
1384 |DIO6 err DIO6 connecting error
1385|DIO7 err DIO7 connecting error
1386 |DIO8 err DIO8 connecting error
1387 |AIO1 _err AIO1 connecting error
1388 |AlO2 e AIO2 connecting error
1389 |AIO3 err. AIO3 connecting error
1390 |AlO4gerr AlO4 connecting error
1391|TCA fail Trip circuit 1 fail
1392 |TC2 fail Trip circuit 2 fail
1393 | TC3 fail Trip circuit 3 fail
13941TC4 fail Trip circuit 4 fail
1395 | EC5¢fail Trip circuit 5 fail
3964 TC6 /fail Trip circuit 6 fai
1397 TE7 " fail Trip circuit 7 fai
398 |TC8 fail Trip circuit 8 fai
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
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No. Record item
Contents
Common

1411

1412 [NORM_LED_ON NORMAL LED ON

1413 |ALM_LED_ON ALARM LED ON

1414 |TRIP_LED_ON TRIP LED ON

1415 |TEST_LED_ON TEST LED ON

1416 |LOCAL_LED_ON LOCAL LED ON

1417 |[REMOTE_LED_ON REMOTE LED ON

1418 |TPALM_LED_RST TRIP/ALARM LED RESET

1419 |KEY-VIEW MIMIC Panel VIEW key status (1:pressed)
1420 |KEY-RESET RESET A
1421 |KEY-LR L/R

1422 |KEY-SELECT SELECT

1423 |KEY-CLOSE | vV a
1424 |KEY-OPEN O N v 4
1425 |KEY-ENTER ENTER

1426 |KEY-END END ‘
1427 |KEY-CANCEL CANCEL Y AN
1428 |KEY-F1 F1

1429 [KEY-F2 F2

1430 |KEY-UP 1

1431 [KEY-DOWN | 0
1432 |KEY-LEFT — W
1433 |KEY-RIGHT — D
1434 |[KEY-LONG Continuous pressing key

1435

1436

1437 y 3
1438 [ 4
1439 R V|
1440 A\ w
1441 A N9

1442 0

1443 amm—N

1444

1445 -

1446 ) N

1447

1448 [DEV_time_CLR Device time clear

1449 |F.Record_DONE . N

1450 |F.Record_CLR Fault record clear /

1451 [A.Record_CLR Alarm record ‘leg

1452 |E.Record_CLR Eventrecord clea

1453 [D.Record_CLR Disfurbance record clear

1454 W

1455 N

1456 |D.REC_FULL Disturbance, record full

1457 Reserved fordisturbance record status

1458 IReservedifor disturbance record status

1459 " |Resenved for disturbance record status

1460 |PC_DIST_TRIG |Trigger for disturbance recorder from PC

1461 |PLC_data_CHG o» |PLGdata change

1462 |[TR_ARC_CT_CH p,ARCs change

1463 [Sigma_I*y G - Sigma_|"y change

1464 |Sys.set_change e | System setting change

1465 |Rly.set_cha Relay setting change

1466 |Grp.set_change Group setting change

1467 [DEV_CTACHG Device counter change

1468 |GEN_CTACHG 0 General counter change

1469 [Totaltime “CH Total time change

1470 varh_ Wh,varh change

1471 [MIMIC_data) CHG MIMIC data change

1472 [IOT-BLLUES Binary input signal of IO1-BI1 (unfiltered)
14731101:B12U 2 (unfiltered)

1474 |101-BI3UF 3 (unfiltered)
14754101-Bl4UF 4 (unfiltered)
[ 1476 {104=BI5UF 5 (unfiltered)
| 1477, [101-BI6UF 6 (unfiltered)

1478410 1-BI7UF 7 (unfiltered)

1479 |101-BISUF 8 (unfiltered)

1480 |I01-BIQUF 9 (unfiltered)

481 [IO1-BI1OUF 10 (unfiltered)

482 [102-BI1TUF Binary input signal of I02-BI1 (unfiltered)
1483 |102-BI2UF 2 (unfiltered)

1484 |102-BI3UF 3 (unfiltered)

s 1485 |102-BI4UF 4 (unfiltered)

1486 |102-BISUF 5 (unfiltered)

1487 |102-BI6UF 6 (unfiltered)

1488 |102-BI7UF 7 (unfiltered)

1489 |102-BISUF 8 (unfiltered)

1490 |102-BIQUF 9 (unfiltered)
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No.

Record item

Common

Contents

1491

102-BI10UF

10 (unfi-ltered)

1492

102-BI11UF

11 (unfiltered)

1493

1494

1495

1496

1497

1498

1499

1500

101-TP1S

Binary output status of I01-TP1

1501

101-TP2S

1502

101-BO1S

BO1

1503

101-BO2S

2

1504

101-BO3S

3

1505

101-BO4S

4

1506

101-BO5S

5

1507

101-FAILS

Binary output status of fail-BO

1508

102-TP1S

Binary output status of 102-TP1

1509

102-TP2S

TP2

1510

102-BO1S

BO1

1511

102-BO2S

1512

102-BO3S

1513

102-BO4S

1514

102-BO5S

1515

102-BO6S

OO |A|WIN

1516

103-TP1S

Binary output status of I03-TP1

1517

103-TP2S

1518

103-BO1S

BO1

1519

103-BO2S

520

103-BO3S

521

103-BO4S

1522

103-BO5S

o O1|H|WIN

1523

103-BO6S

1524

104-TP1S

Binary output status of 104sTP1

1525

104-TP2S

1526

104-BO1S

BO1

1527

104-BO2S

1528

104-BO3S

1529

104-BO4S

1530

104-BO5S

1531

104-BO6S

[o21 [SR]E-NTSRTT S

1532

1533

1534

1535
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No.

Record item

Common

Contents

Input Signal

1536

OC1 BLOCK

OC1 protection scheme block command

to

1537

OC2 BLOCK

Protection

1538

OC3 BLOCK

3

1539

0OC4 BLOCK

4

1540

DOC1 BLOCK

1541

DOC2 BLOCK

DOC1 protection scheme block command
2

1542

DOC3 BLOCK

3

1543

DOC4 BLOCK

4

1544

EF1 BLOCK

1545

EF2 BLOCK

EF1 protection scheme block command
2

1546

EF3 BLOCK

3

1547

EF4 BLOCK

4

1548

DEF1 BLOCK

1549

DEF2 BLOCK

DEF1 protection scheme block command
2

1550

DEF3 BLOCK

3

1551

DEF4 BLOCK

4

1552

SEF1 BLOCK

SEF1 protection scheme block command

1553

SEF2 BLOCK

2

1554

SEF3 BLOCK

3

1555

SEF4 BLOCK

1556

DSEF1 BLOCK

4
DSEF1 protection scheme block command

1557

DSEF2 BLOCK

1558

DSEF3 BLOCK

3

1559

DSEF4 BLOCK

4

1560

NOC1 BLOCK

1561

NOC2 BLOCK

NOC1 protection scheme block command
2

1562

1563

1564

DNOC1 BLOCK

1565

DNOC2 BLOCK

DNOCH1 protection scheme blockieommand
2

1566

1567

1568

UC1 BLOCK

1569

UC2 BLOCK

UC1 protection scheme blogk comimand
2

1570

CBF BLOCK

CBF protection scheme block command

1571

1572

THM BLOCK

Thermal Overload protection seheme block command

1573

1574

BCD BLOCK

Bloken conductof protectionrscheme block command

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

OV1 BLOCK

1585

OV2 BLOCK

OVA protection scheme block command
2

1586

1587

1588

UV1 BLOCK

1589

UV2 BLOCK

UV1 protection scheme block command
2

1590

1591

1592

ZOV1 BROEGK

ZOV1 protection scheme block command

1593

Z0OV2 BLOCGK

2

1594

1595

1596

NOV1_BLOCK

NOV1 protection scheme block command

1597

NOV2 "BLOCK

1598

1599

1600

ERQ1 BILOCK

Frequency protection 1 scheme block command

1604

FRQ@2FBLOCK

1602

ERQ3 BLOCK

1603

FRQ4 BLOCK

1604

ERQ5 BLOCK

1605

FRQ6 BLOCK

oOU|h|WIN

1606

1607

1608

DFRQ1 BLOCK

Frequency rate-of-change protection 1 scheme block command

1609

DFRQ2 BLOCK

1610

DFRQ3 BLOCK

1611

DFRQ4 BLOCK

1612

DFRQ5 BLOCK

1613

DFRQ6 BLOCK

oA |WIN

1614

1615
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No.

Record item

Common

Contents

1616

CTF BLOCK

CTF scheme block command

1617

VTF BLOCK

VTF scheme block command

1618

1619

1620

EXT CTF

Extenal CTF command

1621

EXT VTF

Extenal VTF command

1622

1623

1624

1625

1626

1627

1628

1629

1630

1631

1632

CB READY

CB closed and ready for ARC command

1633

ARC BLOCK

Auto-reclosing scheme block command

1634

ARC NO ACT

Auto-reclosing scheme not acted command

1635

MANUAL CLOSE

CB manually close command

1636

1637

1638

1639

1640

EXT TRIP-A

1641

EXT TRIP-B

External trip command (Phase A)
B

1642

EXT TRIP-C

C

1643

EXT TRIP

External trip command

1644

CBF _INIT-A

CBF initiation command (Phase A)

1645

CBF _INIT-B

B

1646

CBF _INIT-C

C

1647

CBF_INIT

CBF initiation command

1648

ARC1 INIT

Auto-Reclosing initiation command in‘stage1

1649

ARC1-S1 COND

Auto-reclosing shot1 condition inistage1 (SPAR mode)

1650

ARC1-C COND

Auto-reclosing shot1 genditien in stage1 (Configurable ARC mode)

1651

ARC1-C INIT

Auto-reclosing shot1,initiation'@@mamnd in stage1 (Configurable ARC mode)

1652

ARC1-S2 COND

Auto-reclosing shot2 eondition in stage1

1653

ARC1-S3 COND

3

1654

ARC1-S4 COND

4

1655

ARC1-S5 COND

5

1656

1657

1658

1659

1660

1661

1662

1663

1664

ARC2 INIT

Auto-Reclosing initiation command in stage2

1665

ARC2-S1 COND

Auto-reclosing shot1 condition in stage2 (SPAR mode)

1666

ARC2-C COND

Auto-reclosing shot1 condition in stage2 (Configurable ARC mode)

1667

ARC2-C INIT

Auto-reclosing shot1 initiation comamnd in stage2 (Configurable ARC mode)

1668

ARC2-S2 COND:

1669

ARC2-S3 COND

Auto-reclosing shot2 condition in stage2
3

1670

ARC2-S4 COND

4

1671

ARC2-S5),CGOND

5

1672

1673

1674

1675

1676

1677

1678

1679

1680

FRQ"S1 TRIP

Frequency scheme trip command (Stage1)

1681

FRQ S2 TRIP

Frequency scheme trip command (Stage?2)

1682

FRQ S3 TRIP

Frequency scheme trip command (Stage3)

1683

FRQ S4 TRIP

Frequency scheme trip command (Stage4)

1684

FRQ S5 TRIP

Frequency scheme trip command (Stage5)

1685

FRQ S6 TRIP

Frequency scheme trip command (Stage6)

1686

1687

1688

1689

1690
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Record item
No. Contents
Common
1691
1692
1693
1694
1695
1696 [L_OC1D-A Relay element output signal
1697 |[L_OC1D-B ditto
1698 |L_OC1D-C ditto
1699
1700 [L_OC2D-A ditto nd
1701 [L_OC2D-B ditto
1702 |[L_OC2D-C ditto
1703
1704 [L_OC3D-A ditto
1705 |[L_OC3D-B ditto
1706 |[L_OC3D-C ditto
1707
1708 |[L_OC4D-A ditto
1709 |[L_OC4D-B ditto
1710 |[L_OC4D-C ditto
1711
1712 |[L_OC1I-A ditto
1713 |[L_OC1I-B ditto
1714 |L_OC1I-C ditto
1715
1716 |L_OC2I-A ditto
1717 |L_OC2I-B ditto
1718 |L_OC2I-C ditto
1719
1720 |[L_ICD-A ditto
1721 |L_ICD-B ditto
1722 |L_ICD-C ditto
1723
1724 |L_ICLDO-A ditto
1725 |L_ICLDO-B ditto
1726 |L_ICLDO-C ditto
1727
1728 |L_DOC1F-A ditto
1729 |L_DOC1F-B ditto
1730 |L_DOC1F-C ditto
1731
1732 |L_DOC2F-A
1733 |L_DOC2F-B
1734 |L_DOC2F-C
1735
1736 |L_DOC3F-A

1737 |L_DOC3F-B

1738 |L_DOC3F-C

1740 |L_DOC4F-A

1741 |L_DOC4F-B

1742 |L_DOCAF-C

1744 |L_DOC1R-A

L_DOC1I-A ditto
L_DOC11-B ditto
1762 |L_DOC1I-C ditto
1763
1764 |L_DOC2I-A ditto
1765 |L_DOC2I-B ditto
1766 |L_DOC2I-C ditto
1767
1768 |[L_OCHS-A ditto
1769 |[L_OCHS-B ditto
1770 |[L_OCHS-C ditto
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No.

Record item

Common

Contents

L_EFHS

ditto

[_SEFHS

ditto

[_DEFAI

ditto

L_DEF2I

ditto

L_DSEF1I

ditto

L_DSEF2I

L_DNOCAI

L_EF1D

[_EF2D

[_EF3D

L_EF4D

L_SEF1D

[_SEF2D

[_SEF3D

[_SEF4D

L_NOC1D

[_NOC2D

L_CBF-A

L_CBF-B

[_CBF-C

L_EFI

[_EF2I

L_SEF1I

[_SEF2I

L_NOCAI

[_BCD

[_DEFIF

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

[_DSEFI1R

ditto

L_DSEF2R

ditto

L_DSEF3R

ditto

L_DSEF4R

ditto

L_DNOC1R

ditto

L_DNOC2R

ditto
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No. Contents
Common

1851

1852

1853

1854

1855 [L_RPR ditto

1856 |L_UC1-A ditto

1857 |L_UC1-B ditto

1858 |L_UC1-C ditto

1859

1860 |L_UC2-A ditto nd

1861 |L_UC2-B ditto

1862 |L_UC2-C ditto

1863

1864 |L_PHMAX-A ditto

1865 |L_PHMAX-B ditto

1866 |L_PHMAX-C ditto

1867

1868 [L_THM-T ditto

1869 [L_THM-A ditto

1870

1871

1872 |L_UC1-A_OCFLG ditto

1873 |L_UC1-B_OCFLG ditto

1874 [L_UC1-C_OCFLG ditto

1875

1876 |L_UC2-A_OCFLG ditto

1877 |L_UC2-B_OCFLG ditto

1878 |L_UC2-C_OCFLG ditto

1879

1880 |[L_UC-A_UCFLG ditto

1881 |L_UC-B_UCFLG ditto

1882 |L_UC-C_UCFLG ditto

1883

1884

1885

1886

1887

1888 [L_OV1D-1 ditto

1889 [L_OV1D-2 ditto

1890 [L_OV1D-3 ditto

1891

1892 |[L_OV2D-1

1893 |[L_OV2D-2

1894 |[L_OV2D-3

1895

1896 |L_UV1D-1

1897 |L_UV1D-2

1898 |[L_UV1D-3

1899

1900 [L_UV2D-1

1901 [L_UV2D-2

1902 [L_UV2D-3

1903

1904 [L_OV1I-1 ditto
ditto
ditto
ditto
ditto
ditto
ditto
ditto
ditto

L_ZOV1D ditto
L_Z0V2D ditto

1922

1923

1924 [L_NOV1D ditto

1925 [L_NOV2D ditto

1926

1927

1928

1929

1930
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Signal list (PLC output)

No.

Record item

Common

Contents

L_ZOVAl

ditto

L_NOVAI

ditto

OC-A_COORD

—0OC-B_COORD

EF_COORD

L
L
L_OC-C_COORD
L
L

—SEF_COORD

L PLUS FLG

[_SYN

L_UVIV

[_UVRV

L_OVIV

[_OVRV

L_Delta_V

L_Delta_Deg

L_Delta_f

L_UVCUT

[_UVVFA

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

ditto

[_OCALM-A

ditto

[_OCALM-B

ditto

L_OCALM-C

ditto
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Signal list (PLC output)

Record item

No. Contents
Common

2011

2012

2013

2014

2015

2016 |[L_FRQ1 ditto

2017 |L_FRQ2 ditto

2018 |L_FRQ3 ditto

2019 |L_FRQ4 ditto

2020 |L_FRQ5 ditto nd

2021 |L_FRQ6 ditto

2022

2023 |L_FRQBLK ditto
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Signal list (PLC output)

Record item
No. Contents
Common
2301
2302
2303
Input signal 2304 [CB_N/O_CONT CB normally open
to 2305 |CB_N/C_CONT CB normally close
control 2306 [DS1_N/O_CONT DS1 normally open
2307 |DS1_N/C_CONT DS1 normally close
2308 |DS2_N/O_CONT DS2 normally open
2309 |DS2_N/C_CONT DS2 normally close
2310 |DS3_N/O_CONT DS3 normally open ’_
2311 |DS3_N/C_CONT DS3 normally close o
2312 |DS4_N/O_CONT DS4 normally open 0
2313 [DS4_N/C_CONT DS4 normally close v A
2314 [DS5_N/O_CONT DS5 normally open A ad
2315 |DS5_N/C_CONT DS5 normally close
2316 |EDS1_N/O_CONT EDS1 normally open -
2317 |EDS1_N/C_CONT EDS1 normally close @A
2318 [EDS1_N/E_CONT EDS1 normally earth
2319 |[EDS2_N/O_CONT EDS2 normally open h. O
2320 [EDS2_N/C_CONT EDS2 normally close
2321 [EDS2_N/E_CONT EDS2 normally earth
2322 [IND1_N/O_CONT IND1 normally open D
2323 |IND1_N/C_CONT IND1 normally close y 9
2324 [IND2_N/O_CONT IND2 normally open
2325 [IND2_N/C_CONT IND2 normally close
2326 |IND3_N/O_CONT IND3 normally open -
2327 |IND3_N/C_CONT IND3 normally close A
2328 [IND4_N/O_CONT IND4 normally open h. V¥ ]
2329 [IND4_N/C_CONT IND4 normally close N Y
2330 |IND5_N/O_CONT IND5 normally open W
2331 [IND5_N/C_CONT IND5 normally close
2332 [IND6_N/O_CONT IND6 normally open .
2333 [IND6_N/C_CONT IND6 normally close
2334 [IND7_N/O_CONT IND7 normally open L N
2335 |IND7_N/C_CONT IND7 normally close
2336 [IND8_N/O_CONT IND8 normally open
2337 [IND8_N/C_CONT IND8 normally close
2338 |CB_SELCMD CB selection command
2339 [CB_OPCMD CB open command /™
2340 [CB_CLCMD CB close_commandl™ |
2341 [DS1_SELCMD DS 1sejéction command
2342 [DS1_OPCMD DS1,6pen command
2343 [DS1_CLCMD DS T'clese gommand
2344 |DS2_SELCMD DS2 seleetion command
2345 [DS2_OPCMD DS2open command
2346 [DS2_CLCMD DS2 close.command
2347 |DS3_SELCMD DS3 sele command
2348 |DS3_OPCMD DS3 open,command
2349 |DS3_CLCMD D$3 clgse command
2350 [DS4_SELCMD DS4,sélection command
2351 [DS4_OPCMD PS4 open command
2352 [DS4_CLCMD DS4 close command
2353 |DS5_SELCMD _“0), “|DS5 selection command
2354 |DS5_OPCMD (& ™0 DS5 open command
2355 [DS5_CLCMD 4 DS5 close command
2356 |EDS1_SERCMD EDS1 selection command
2357 |[EDS1_OP D EDS1 open command
2358 [EDS1_G D EDS1 close command
2359 |[EDS1.EARCMD EDS1 earth command
2360 |[EDS1TERCMD EDS1 free command
2361 |ED SELEGMD EDS2 selection command
2362 |[EDS2 QPCMD EDS2 open command
363 |[EDS2_CLCMD EDS2 close command
2364 |[EDS2_EARCMD EDS2 earth command
2365\ EDS2_FRCMD EDS2 free command
66 [COS1_SELCMD COS1 selection command
2367 |[COS1_ONCMD COS1 ON command
[ 2368 /COS1_OFFCMD COS1 OFF command
|,.2369|COS2_SELCMD COS2 selection command
370 [COS2_ONCMD COS2 ON command
2371 |COS2_OFFCMD COS2 OFF command
2372 |COS3_SELCMD COS3 selection command
& 2373 [COS3_ONCMD COS3 ON command
2374 [COS3_OFFCMD COS3 OFF command
2375 |COS4_SELCMD COS4 selection command
2376 [COS4_ONCMD COS4 ON command
2377 [COS4_OFFCMD COS4 OFF command
2378 |CB_OPILOCK CB open interlock fail
2379 [CB_CLILOCK CB close interlock fail
2380 [DS1_OPILOCK DS1 open interlock fail
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Record item

No. Common Contents
2381|DS1 CLILOCK DS1 close interlock fail

2382|DS2 OPILOCK DS2 open interlock fail

2383|DS2 CLILOCK DS2 close interlock fail

2384 |DS3 OPILOCK DS3 open interlock fail

2385|DS3 CLILOCK DS3 close interlock fail

2386 |DS4 OPILOCK DS4 open interlock fail

2387 |DS4 CLILOCK DS4 close interlock fail

2388 |DS5 OPILOCK DS5 open interlock fail

2389|DS5 CLILOCK DS5 close interlock fail

2390 |[EDS1 OPILOCK EDS1 open interlock fail

2391|EDS1 CLILOCK EDS1 close interlock fail

2392 |EDS1 EARILOCK EDS1 earth interlock fail

2393|EDS1 FRILOCK EDS1 free interlock fail

2394 |EDS2 OPILOCK EDS2 open interlock fail

2395|EDS2 CLILOCK EDS2 close interlock fail

2396 |[EDS2 EARILOCK EDS?2 earth interlock fail

2397 |[EDS2 FRILOCK EDS2 free interlock fail

2398 |COS1 ONILOCK COS1 on interlock fail

2399 |COS1 OFFILOCK COS1 off interlock fail

2400]COS2 ONILOCK COS2 on interlock fail

2401]COS2 OFFILOCK COS2 off interlock fail

2402 |COS3 ONILOCK COS3 on interlock fail

2403 |COS3 OFFILOCK COS3 off interlock fail

2404 |COS4 ONILOCK COS4 on interlock fail

2405|C0OS4 OFFILOCK COS4 off interlock fail

2406 |CNT1 SIG Count1 signal

2407 |CNT2 SIG Count?2 signal

2408 |CNT3 SIG Count3 signal

2409 |CNT4 SIG Count4 signal

2410|CNT5 SIG Count5 signal

2411|CNT6 SIG Count6 signal

2412 |CNT7 SIG Count7 signal

2413 |CNT8 SIG Count8 signal

2414

2415|SYNC ESTB C SYNC. Check establish

2416 |DF SYNC CHK DF Check establish

2417 |TRIP_SIG Trip signal

2418 |ONTIME1 SIG On time1 signal

2419 |ONTIME2 SIG On time2 signal

2420 |ONTIME3 SIG On time3 signal
2421|ONTIME4 SIG On time4 signal
2422 |ONTIME5 SIG On time§'signal
2423 |ONTIME6 SIG On time6 signal
2424 |ONTIME?7 SIG On time?7 signal
2425|ONTIMES8 SIG On time8 signal
2426 |CB OP COM CBIOPEN eommand received
2427|DS1 OP COM DS1"OREN eommand received
2428 |DS2 OP COM D82 OPEN.command received
2429|DS3 OP COM DS3 ORPEN command received
2430|DS4 OP COM D34 OPEN command received
2431|DS5 OP COM DS5 QPEN command received
2432 |EDS1 CO COM EDS1 CLOSE to OPEN command received
2433|EDS2 CO COM EDS2 CLOSE to OPEN command received
2434|COS1 ON CcOM C0S1 ON command received
2435|COS2 ON COM COS2 ON command received
2436 |COS3 ON COM COS3 ON command received
2437 |COS4 QN COM COS4 ON command received
2438 |OPEBLK,COM Operation Block command received
2439 |ILOCKBYPS“EOM Interlock Bypass command received
2440 |EDS14EO COM EDS1 EARTH to OPEN command received
2441|EDS2_EO COM EDS2 EARTH to OPEN command received
2442 |CB CLEACOM CB CLOSE command received
2443 |DSTRCL “COM DS1 CLOSE command received
2444 |1DS2(Cl4 COM DS2 CLOSE command received
2445|DS3 CL COM DS3 CLOSE command received
2446 |DS4€L COM DS4 CLOSE command received
24474BS5 CL COM DS5 CLOSE command received
2448 |[EDS1 OC COM EDS1 OPEN to CLOSE command received
2449 |EDS2 OC COM EDS2 OPEN to CLOSE command received
24504C0OS1 OFF COM COS1 OFF command received
2451]COS2 OFF COM COS2 OFF command received
2452 |COS3 OFF COM COS3 OFF command received
2453]|C0OS4 OFF COM COS4 OFF command received
2454 |OPENORM COM Operation block cancel command received
2455 |IUNLOCK COM Interlock Bypass cancel command received
2456 |EDS1 OE COM EDS1 OPEN to EARTH command received
2457 |EDS2 OE COM EDS2 OPEN to EARTH command received
2458 |IRMT C RIGHT Remote control command
2459|LOC C RIGHT Local control command
2460
2540
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Record item

No.
Common

Contents

Others

2560 [101-TP1

Binary output signal of IO1-TP1

2561 [101-TP2

TP2

2562 [101-BO1

BO1

2563 [101-BO2

2564 [101-BO3

2565 [101-BO4

2566 [101-BO5

5

2567 |[I01-FAIL

Binary output signal of fail-BO

2568 [102-TP1

Binary output signal of 102-TP

2569 [102-TP2

TP2

2570 [102-BO1

BO1

6F2S0842

2571 [102-BO2

2572 [102-BO3

2573 [102-BO4

2574 [102-BO5

2575 [102-BO6

2576 |103-TP1

2577 [103-TP2

2578 [103-BO1

2579 [103-BO2

2580 [103-BO3

2581 [103-BO4

2582 [103-BO5

2583 [103-BO6

2584 |104-TP1

2585 [104-TP2

2586 [104-BO1

2587 [104-BO2

2588 [104-BO3

2589 [104-BO4

2590 [104-BO5

2591 [104-BO6

LED reset command

2611 |LED1

LED1 lit output

2612 [LED2

2613 |LED3

2614 |LED4

2615 |LEDS

2616 [LED6

2617 [LED7

00| N| O] 1| B W N

2618 [LED8
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Signal list (PLC output)

No.

Record item

Common

Contents

F.RECORD1

Fault record stored command 1

F.RECORD2

2

F.RECORD3

3

F.RECORD4

%

D.RECORD1

Disturbance record stored command 1

D.RECORD2

D.RECORD3

D.RECORD4

D.RECORD5

D.RECORD6

D.RECORD7

D.RECORDS8

00| N| o | B WM

SET.GROUP1

SET.GROUP2

SET.GROUP3

SET.GROUP4

SET.GROUP5

SET.GROUP6

SET.GROUP7

SET.GROUP8

SYNC_CLOCK

Clock synchronized command

TP_COUNT

Auto-recloser inactivate command received

protection inactivate command received

PLED_RST_RCV

TRIP LED RESET command received

ALMLED_RST_RCV

ALARM LED RESET command received

TPALM_RST_RCV

TRIP/ALARM LED RESET command received
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Signal list (PLC output)
Record item

No. Contents
Common

Temporary 2816 |TEMPOO1
2817 [TEMP002
2818 [TEMP003
2819 [TEMP004
2820 [TEMP005
2821 [TEMP006
2822 [TEMP007
2823 [TEMP008
2824 [TEMP009
2825 |[TEMP010
2826 [TEMPO11
2827 [TEMP012
2828 [TEMP013
2829 [TEMP014
2830 [TEMP0O15
2831 |[TEMP016
2832 [TEMPO17
2833 |TEMPO018
2834 |TEMPO019
2835 |TEMP020
2836 |TEMP021
2837 |TEMP022
2838 |TEMP023
2839 [TEMP024
2840 [TEMP025
2841 |TEMP026
2842 [TEMP027
2843 [TEMP028
2844 |[TEMP029
2845 |[TEMP030
2846 [TEMP031
2847 |[TEMP032
2848 |[TEMP033
2849 [TEMP034
2850 [TEMP035
2851 [TEMP036
2852 [TEMP037
2853 [TEMP038
2854 |[TEMP039
TEMPO040

TEMP056
2872 |[TEMP057
2873 |[TEMP058
@ [2874 [TEMPO59
2875 |[TEMP060
2876 | TEMPO61
2877 |[TEMP062
2878 [TEMP063
2879 [TEMP064
2880 | TEMP065
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Signal list (PLC output)

Record item

Common

Contents

2881 |TEMP066

2882 |[TEMP067

2883 |[TEMP068

2884 | TEMP069

2885 |[TEMPO70

2886 [TEMPO71

2887 |[TEMP072

2888 |[TEMPO73

2889 |TEMPO074

2890 |[TEMPO75

2891 |[TEMPO76

2892 |[TEMPO77

2893 |[TEMPO78

2894 |[TEMPO79

2895 |[TEMP080

2896 [TEMP081

2897 |[TEMP082

2898 [ TEMP083

2899 |[TEMP084

2900 [TEMP085

2901 |TEMP086

2902 |[TEMP087

2903 |[TEMP088

2904 |[TEMP089

2905 |[TEMP090

2906 [TEMP091

2907 |[TEMP092

2908 |[TEMP093

2909 [TEMP094

2910 |[TEMP095

2911 |TEMP096

2912 |TEMPO097

2913 |[TEMP098

2914 |[TEMP099

2915 |[TEMP100

2916 |[TEMP101

2917 |TEMP102

2918 |[TEMP103

2919 |[TEMP104

2920 |[TEMP105

2921 |TEMP106

2922 |TEMP107

2923 |TEMP108

2924 |[TEMP109

2925 |[TEMP110

2926 [TEMP111

2927 |TEMP112

2928 |TEMP113

2929 |[TEMP114

2930 |[TEMP115

2931 |TEMP116

2932 |TEMP117

2933 |TEMP118

2934 |TEMP119

TEMP135

2951 |TEMP136

2952 |[TEMP137

2953 |[TEMP138

2954 |TEMP139

2955 |TEMP140

2956 [TEMP141

2957 |[TEMP142

2958 |[TEMP143

2959 |[TEMP144

2960 |TEMP145
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Signal list (PLC output)

Record item

No.
Common

Contents

2961 [TEMP146

2962 [TEMP147

2963 |TEMP148

2964 |TEMP149

2965 |TEMP150

2966 |[TEMP151

2967 [TEMP152

2968 [TEMP153

2969 [TEMP154

2970 |TEMP155

2971 |TEMP156

2972 |TEMP157

2973 |TEMP158

2974 [TEMP159

2975 [TEMP160

2976 [TEMP161

2977 |TEMP162

2978 |TEMP163

2979 [TEMP164

2980 |TEMP165

2981 [TEMP166

2982 [TEMP167

2983 [TEMP168

2984 |TEMP169

2985 |TEMP170

2986 [TEMP171

2987 [TEMP172

2988 [TEMP173

2989 [TEMP174

2990 [TEMP175

2991 |TEMP176

2992 |TEMP177

2993 [TEMP178

2994 [TEMP179

2995 [TEMP180

2996 [TEMP181

2997 [TEMP182

2998 |TEMP183

2999 |TEMP184

3000 |TEMP185

3001 |TEMP186

3002 |TEMP187

3003 |TEMP188

3004 |TEMP189

3005 |[TEMP190

3006 |[TEMP191

3007 |TEMP192

3008 |[TEMP193

3009 |[TEMP194

3010 |TEMP195

3011 |TEMP196

3012 |TEMP197

3013 |[TEMP198

3014 |TEMP199

TEMP215

30
3031 |TEMP216

3032 |TEMP217

3033 |TEMP218

3034 |TEMP219

3035 |TEMP220

3036 |TEMP221

3037 |TEMP222

3038 |TEMP223

3039 |TEMP224

3040 |TEMP225
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Signal list (PLC output)

No.

Record item

Common

Contents

3041

TEMP226

3042

TEMP227

3043

TEMP228

3044

TEMP229

3045

TEMP230

3046

TEMP231

3047

TEMP232

3048

TEMP233

3049

TEMP234

3050

TEMP235

3051

TEMP236

3052

TEMP237

3053

TEMP238

3054

TEMP239

3055

TEMP240

3056

TEMP241

3057

TEMP242

3058

TEMP243

3059

TEMP244

3060

TEMP245

3061

TEMP246

3062

TEMP247

3063

TEMP248

3064

TEMP249

3065

TEMP250

3066

TEMP251

3067

TEMP252

3068

TEMP253

3069

TEMP254

3070

TEMP255

3071

TEMP256
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Fault Record

ltem LCD Description
message
Operating Phase A A ohase
B B phase
C Cphase
AB A-B phase
BC B-C phase
CA C-A phase
Trip Mode ocC1 OCHtrip
0oc2 2
0oC3 3 Y
oc4 4 (For Alarm)
DOC1 DOC1 trip
DOC2 2
DOC3 3
DOC4 4 (For Alarm)
EF1 EF1 trip
EF2 2
EF3 3
EF4 4 (For Alarm)
DEF1 DEF1 trip
DEF2 2
DEF3 3
DEF4 4 (For Alarm)
SEF1 SEF1 trip
SEF1-2 SEF1 Stage2 trip
SEF2 SEF2 trip
SEF3 3
SEF4 4 (For A
DSEF1 DSEF1 trip
DSEF1-2 DSEF1 Stage2 trip
DSEF2 DSEF2 trip
DSEF3 3
DSEF4 4 arm)
NOC1 NOC1 NOC1 tri
NOC2 2
DNOC1 DNOC1
DNOC2 2
uc1
uc2
THV-A | Alarm
THM | trip
BCD onductor trip
CBF-RE etrip
CBF BF Back trip
ov OV1 trip
O 2 (For Alarm)
& UV1 trip
2 (For Alarm)
1 ZOVA1 trip
Z0! 2 (For Alarm)
OV1 NOV1 trip
V2 2 (For Alarm)
FRQ1 FRQ1 trip
FRQ2 2
FRQ3 3
FRQ4 4
FRQ5 5
FRQ6 6
EXTTP Autoreclose initiation by Ext trip
| & ARC-FT Final trip (ARC failed)
Auto Reclosing Mode ARC1-81 Autoreclosing-Stage1 shot1 output
ARC1 S2 2
ARC1-S3 3
ARC1-S4 4
ARC1-S5 5
ARC2-S1 Autoreclosing-Stage2 shot1 output
ARC2-S2 2
ARC2-S3 3
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Main menu
MIMIC
Record
Status
Settings
Test

25/Feb/2003 09:45

MIMIC

25/Feb/2003 09:45

When pressing the L/R key to enter into “Local” control mode,
the following password trap screen is displayed.

MIMIC 25/Feb/2003 09:45

Password T 1 <0123456789

MIMIC 25/Feb/2003 09:45

Fault
—Alarm
Event

Clear

Record 25/Feb/2003 09:45

Disturbance record
Counters

record
record
record

records

MIMIC operation is enabled.

Record-Fault record 25/Feb/2003 09:45

#1 19/0ct/2002 09:32:50.091
#2 20/Sep/2002 10:33:55.091

Record-Fault record
Fault#l 19/0ct/2002 09:32:50.
Phase A

0oC1

25/Feb/2003 09:45
*s\—k/*ﬁek

Record-Alarm record

#1 10/Feb/2003 11:22:33.456

OFF
#2 10/Feb/2003 11:22:31.987

ON

Record-Event record 25/Feb/2003 09:45
Hdc/ﬂdek
#1 10/Feb/2003 11:22:33.456

OFF
#2 10/Feb/2003 11:22:31.987

#2 20/Sep/2002 10:33:55.091

Record-Counters 09:45
172
Trips oo A siaigiainia =)
ARCs R P )
)\';\-***A‘Ee

25/Feb/2003 09:45

Clear alam records
Clear event records
Clear dis ce records

a-1

Clear all counters

ON
*
Record-Disturbance record 25/Feb/2(
#1 19/0ct/2002 09:32:50.091
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a-1

Status
Metering
—Relay element

Binary 1/0
Information

25/Feb/2003 09:45

Condition monitoring

Current
— Demand

Status-Metering

25/Feb/2003 09:45

Status-Metering

Current

Va o ek ook k0
Va *kk_**k\/ 7***_ *0
Va | ek ook k0

g eeekp sk o

25/Feb/2003 09:45
172

la o e o

Ja oA ook xo

LA oc [0000
B OC [0000
coc [0000

Status-Relay element

1 A DOC [0000 ]
] B DOC [0000 ]

1 coocfoooo ]

25/Feb/2003 09:45

172

Status-Metering
Demand

la  max e
Ib  max ook
Ic  max A

25/Feb/2003 09:45

Operation time

Status-Cond. monitoring

—{Clear operation time

25/Feb/2003 09:45

Operation time

CB OPENT
CB CLOSET

DS1 OPEN T

— Input 101
Input 102

Status-Binary 1/0

[0000 0000 00 ]
[0000 0000 00 ]

25/Feb/2003 09:45

Relay version

Status-Information

—1 Relay type:  GRD150-101A-30-10
Serial No.:  12345678901234567890:
Main software: GS1FM1-01-A
PLC data: PLCDefault10 ( j)
1EC103 data: (

L 4

O
Q>®

25/Feb/2008, 09:

Status-Cond. monitoring

last **.***s

2!

Status-Cond. monitol
Operation time
Clear operation
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a-1

Settings menu
Protection
Hp Control
Record

Status

Time
Communication
Password
Panel

Others

25/Feb/2003 09:45

Settings-Protection
Change active group
€Change settings
Copy group

25/Feb/2003 09:45

Settings-Protection
Change active group
— Active group No. # #

25/Feb/2003 09:45

Settings-Protection

Groupl
Group2

Change settings (Active group=1)
Common

25/Feb/2003 09:45

Settings-Protection
Common

25/Feb/2003 09:45

b-1 c1 D1

1/2
F—APPL-CT = ** ook
APPL-VT ok ok
APPL-VTS sk ookex
Settings-Protection 25/Feb/2003 09:
Groupl
— Line name NOC
VT/CT ratio DNOC
FL UC/Thermal /BCD,
oc CBF
DOC Cold Load/Inrush
EF ov/wv
DEF
SEF CTF/VTF
DSEF ARC
Sync CH
PLC ng
L 2

"3 Password trap

Main menu
MIMIC
Record
Status
Settings
Test

Password[ ]

25/Feb/2003 09:45

<0123456789

25/Feb/2003 09:45

Settings-Protection
Groupl-VT/CT ratio

25/Feb/2003 09:45

VT ratio *ok  sookkx
CT ratio #*oox ook
VTS ratio o0k ook

Settings-Protection 25/Feb/2003 09:45
Groupl-FL

X1 W AR ek AR RL R R R ()
XO R AR Rk Gk R AR AR ok k()
kab — *Fr% % kab — *r% Y%

Settings-Protection 25/Feb/2003 09:45
1/5

Group1-0C
OC1EN ook ek OCL HEAN  HHEAA
MOC1 dooioe ook TOCID ###.HHS  Hith . #its

MOCIC-IEC *** = TOCIP #.###t  #.#iHH

Settings-Protection 25/Feb/2003 09:45
Groupl-DOC 1/5
DOCO S

DOC1

DOCIEN ok ek HHHA  HHHA
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c-1 D-1

Settings-Protection 25/Feb/2003 09:45
1/5

Groupl-EF
— EF1EN ok ek EFL HEHA  HEHA
MEF1 ook dock TEFID # s H#itt s

MEFIC-IEC 7 o

TEFIP  #.###  #.#H#H#H

Settings-Protection

DEFIEN

Settings-Protection

Groupl-SEF
—{SE1EN eisialaieiad
MSE'I_ FhAk Aokkk

MEFIC-IEC **

Settings-Protection

Groupl-DSEF
—1DSES —HH° P
DSE1EN R

Settings-Protection
Groupl-UC/Thermal/BCD

TUCL ### . #Hs #iH HHS

UC1EN . BCDEN dokk Ak
uci HHHA  H#EAA BCD-2F dok ok
BCD

25/Feb/2003 09:45

HHHA HHHA

Settings-Protection
Groupl-CBF
CBF HHHA  HHHA

dokok ok

BTC

25/Feb/2003 09:45

Settings-Protection

CLDOEN

Groupl-Cold load/Inrush 1/2
CLEN dekk ok ocL HHA  HEHA
R —

25/Feb/2003 09:45

OC2  #H# HHA #HH#H HHA

Groupl-DEF
— DEFO P @
P ———

TCLE ##Hs #iHHs  OC3 i HHA HH# HHA

Settings-Protection
Groupl-OV/WV

OVIEN bk ook
OVl ### &  #i# HV
TOVID #itt #its it #is

25/Feb/2003 09:45

172
OVIEN ok ook
OVL  ## N  #HiHH

TOVID #i##.#its #it #its
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a-1 b-1

c-1

D-1

Settings-Protection 25/Feb/2003 09:45
Groupl-FRQ

FRQLEN sk ook FRQAEN [P
FRQL ##.##Hz ##.##Hz FRQ4A ##t.#Hz #i #HHz
TFRQL ###.#Hfs #ith . #His TFRQA #i# s HiHt #its

Settings-Protection 25/Feb/2003 09:45
Groupl-ARC 1/4
ARCEN PRI ——

ARCEN_S Hhk Hkk
ARCEN-C Gk ek

Settings-Protection
Groupl-Sync CHK

OWR AN HH A
UWR AN HHH A
ovi VY

Settings-Protection
Groupl-CTF/VTF

EFF  ##.#1A  ## HHA
Z0VF  #H# N #iH
UVF AN HHH A

Settings-Protection 25/Feb/2003 09:45
Group8
— Line name NOC
VT/CT ratio DNOC
FL UC/Thermal/BCD
oc CBF
DOC Cold Load/Inrush
EF ov/w
DEF FRQ
SEF CTF/VTF
DSEF ARC
Sync CHK
PLC setting

Settings-Protection

Copy group A to B (Active group=1)

Group A #
Group B #

Execute

25/Feb/2003 09:45

Settings-Control
Switch

Pulse
Alarm

width
setting

25/Feb/. 09:45

a-1 b-1

Settings-Control
Pulse width

CBP KAk KAk
CBCLP ##.#Hs #HH . #s

Settings-Control
Alarm setting
CBPLT ###.#Hs #iH.Hs

DSIPLT ###.#s #H##.#s

CBRSPT ###t.#s #H#.#s

DS1RSPT ####.#s #iHt #s
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a-1 b-1

Settings-Record
Fault record
—Disturbance record
Counter

25/Feb/2003 09:45

Settings-Record
Fault record

25/Feb/2003 09:45

Record time

| Fault locator leisidliaiaied
Settings-Record 25/Feb/2003 09:45
Disturbance record
I —|Al sampling ok ok
Operation mode Gk ook
H#HiHs HH.Hs

Settings-Record
Counter

L Switch

Alarm setting
Change value

25/Feb/2003 09:45

Settings-Record
Counter-Switch

Settings-Status
Metering switch
— Alarm/Warning
Change value

Settings-Status
Metering switch
| 1Display value
Power
Current
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a-1 b-1

Settings-Time 25/Feb/2003 09:45

| {Time sync source  #riox  ikix
Sync adjustment —HHHS S

Settings-Communication 25/Feb/2003 09:45
Front port

—Rear port

Protocol

Settings-Communication 25/Feb/2003 09:45

L 4
Front port \
|_1232C baut rate = oo oo @

Settings-Communication 25/Feb/2003 09:45
Rear port

| —{CHL Protocol okt stk

Baud rat il il

Stop bit il el

Settings-Communication 25/Feb/2003 09:45 Settings-Communicati 003 09:45
Protocol Protocol-Modbus
— Modbus Address CH1
RSM-X Address CH3
1EC103
DNP3.0

ion 25/Feb/2003 09:45

ngs-Communication 25/Feb/2003 09:45
tocol-1EC103

Settings-Communiication 25/Feb/2003 09:45
Protocol-DNP3.0

Address CH2  #ittttt  #it

Address CH3  #ititt #Htt

Settings-Others 25/Feb/2003 09:45

Plant name [

Description [ 1

-1
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a-1

Test menu 25/Feb/2003 09:45
Switch

Binaryl O/P

Logic circuit

Test-Switch 25/Feb/2003 09:45
Switch

AM.F. el

W test ioioial

THV test

SHOT NUM >

CLP test

Test mode ***
Interlock ¥

IEC103 test ***

Test-Binary 0/P 25/Feb/2003 09:45
1/2

101 102

TRP1:TB3-19,20 *** TRP1:TB5-19,20 ***

TRP2:TB4- 1, 2 *** TRP2:TB6- 1, 2 ***

Test-Logic circuit 25/Feb/2003 09:45

TermA HitHHE
TermB HHHHE

"3 Password trap

Main menu
MIMIC
Record
Status
Settings
Test

Password[ ]

25/Feb/2003 09:45

<0123456789
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LCD AND BUTTON OPERATION INSTRUCTION

MANUAL
- ; - 1. PRESS ARROW KEY TO MOVE TO EACH DISPLAYED
- - — 1 ITEMS
" (Dlglg)LRAwAOLFF) " 2. PRESS "END" KEY TO BACK TO PREVIOUS SCREEN
L=
o B B} r-» 1=MIMIC
)RR T T T
I EXCEPT FOR I——h" MENU -1
VEW 11 "VIEW"AND (DISPLAY ON ) | - =P 2-RECORD
~ i "RESET" : = = = = I : :
' e | ! = - p1=FAULT RECORD
— — — — 1 1
" wme ! : r = $2=ALARM REGORD
(DISPLAY ON ) ' + — »3=EVENT RECORD
1 1
! + = $4=DISTURBANEE RECORD
' L - »5=COUNTERS
RESET E - - p6+0LEAR RECORDS
|
:
AUTO F - » 3=STATUS
" METERING VIE VIEW - , :
DISPLAY ON) ' = B 1=METERING
MODE 1 | ,
Foo===------- ' ' L2 2=RELAY ELELMENT
' TRIP OUTPUT ! ! :
! ISSUED! ' ) L)~ $3=CONDITION MONITORING
RESET - ---- ! |
TRIP E - = $4=BINARY /O
, (LEDON) ¢ - — $5=INFORMATION
1
)
FAULT VIEW * AUTO- - P 4=SETTINGS
(DISPLAY ON ) ! !
— il |] MODE"2 ! - — p1=PROTECTION
[Inlataialaly’ clnlaly ] 1
! RELAY ' ! = - $2=CONTROL
7N\ 1 FAILEDM : | | _
nEsET oS ! ! + = $3=RECORD
S ALARM ! !
MEDON) | r = $4=STATUS
' F - $5=TIME
— *= — 1 1
1 1
|| ALARM VIEW * 1 | ~ — $6=COMMUNICATION
(DISPLAY ON) 4 : : 7=PASSWORD
= = = | r-»
1 1
' - - »8=PANEL
1 1
' L - $9=0THERS
VIEW RESET: :
1
1
- - % 5=TEST
| 1
- = > 1=SWITCH
"~ evedT view L : 2=BINARY O/P
(DISPLAY ON)) :'"
Ly Sy St * "EAULT VIEW" AND "ALARM VIEW" - - $3=LOGIC CIRCUIT
SCREEN ARE DISPLAYED ONLY
IF DATA IS STORED
VRS ~~
VIEW, RESET
~ N—
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Cover
L O

H INSERVICE —
ALARM

TOSHIBA

Front View e view
4-$5.5

e Pl s R
:2 :2 :2 :2 ¢-
HAERERE 1 \ F
L ool " 1o " l1e | * |10 \ 190.5 | 260
CJ2oJ20(J20 [J20
1810 B8 TB6 1B @
NN S Ry — | 1 - -
= = B =2 1
b e E R ] Q —? ¢ —
104 103 102 101 SPMM VCT

I

Model *+1: 101 only Model #*2: 101, 102
Model #3:101, 102, I03  Model *x4: 101, 102, 103, 104
Rear View 6.2 223 34.75
L 4 \ 2354

\K Panel cut-out
Qline and Panel Cut-out Dimension
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Bus B2.7
Oscill jacks A 12LEDs User Programmabl e 8LEDs IRIG-B TBY- 1
. TB2-
|o0co0o00 00| Prozs Too-2] o
TB9-3 o2
! T8O-4 y 520
i 2 TB10- 1
H TB9- 5,
i BI3
[ 2 ! % Converter i TB10- 2
17526 TBS- 6 |
- , @ com-ovg RS485-1 5
! % L COM-A@TB2A =~ '3 B 7 TIPS BO1 TB10- 5
! ! for Remote PC "
' Disturbance COM-| RSM 1] I TBo 8 ; TB10- 6
records | B25 ____ : ! ’'y
k % | ‘ @ Eventrecords X i 1 BO2 B10- 7
! 0 it record com-o\'m_l_ R$S485-2 (option) ! : 0-
H COM-AgaTB2-T =~~~ I B10-8
' [Recording] Com- for Control system | | | BO3 &Bw 9
' @ | 1822 — - — - [Communication IF1| | | B10-10
i 11
Vs : : g Gl fiber Optical I/Fmodule <Option> : 1 BI7 BO4 TB10-11
TBI- I -- < i
! ! 912,
" for Local PC IF TBO1 BOS TB10-13
! eas urements —‘
! : : <Option> for Printer IVF =8 o
~ H Communication protocol x
i : -IEC60870-5-103 TBM* Bl BOG TB10-15
-DNP 3.0
, | -Modbus | TB10-16
s : ‘@ C > I 75915*_ B0 TB10-17
| |
! | TB9-16 |
| | |
q H Feoder #1 | | Te10-1% BI11 |
ee
<> | I TB10-19] |
h' 1 |
, ! S |
i | 104is provided with Model **4.
! LCD Display(240x 128dot) | |
. —
: ' R :
P % 1 : | TB7-1 o |
3 P b | |
rogrammable T | TB7-2
Logic TRP1 TB5-19 TRP1 TB7-19
TB7-3 a2
NOTE: TB5-20 TB7-20
The application shown [Protrction] TB7-4
is typical only, In other TRP2
schemes, direct residual [Contorol] BI3 TRP2 - 861 TB7-5, BI3 rd yB8-1
A lg g witage measurement TB6- 2 TB8-2
may be required. Te7-6
Line
B4 BO1 *TBS- s Bl4 BO1 TB8- 5
TB7-8 TBS- 6
CB,DS, LS monitor :@l B6-6 ‘
Relaystatus .
Binary Inputs Supervision B6-7 TB7- 9 B8-7
’ JB6- 8 \TB8- 8
[Monitoring]| TB7-1 s 8.9

B6-10 B8-10

TB7-11

@
S

g1
=] =
g 2
2

9F§F§
¥

TB5-11
S BI7
TB4-12

B TB6-11 BO4 TB8-11

TB5-12 TB7-12
B34 o8 ) oi1s TB6-12 TBB-12
| % i, TBG13 74 s BOS TB8-13
TB3-1 89 TB6-14 ] TBE-14
615 TB7-14l BO6 TB-15

Bl Bl

TB3-15 7 o : TB6-16

o — BI10 TB4-17 TE&15' Yol TE7—15I
83-16! Relay #— BI10 TB6-17 #— BI10 TB-17

TBS5-16,

TB7-16]

TB8-19|
S - S -
102is provided with Model **2, **3 and **4. 103 is provided with Model **3 and **4.
% Typical External Connection

@

:
LY
IR

g
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CT connection
Bus Bus
TB1-1 , TB1-1 ,
JJJ TB1-2 %ig JJJ TB1-2 gig
- 3 3 T8l3 . 333
T TBL4 % i g
I~ TB]-6 g i g
TB1-7
TB1-8 % i E
TB19 o .
R m—
[APPL-CT] = 3P Setting for Model 1:#x* or 3= [APPL-CT] = 3@ or Model 2: or 4
Bus
TB1-1 TB1-1 ,
I J I TB1-2 T81-2 % EEI la I
$33 813 813 ¢ .
/‘I\] 5 _4: TB1-4 'BEED
~1 TB1-6 TB816 i g
TB1-7 TB1-7 .
TB1-8 T81-8 % i EI lo I
TB1-9 TB1-9 ,
TB1-10¢ TB1-10 i E

[APPL-CT] = 2P Setting for Model 2:x or 4+

Bus

TB1-1

J J ) TB1-2

5 TB1-3

TB1-4

g TB1-5

TB1-6

]

TB1-7

1

1
TB1-8 %:El lo I
1B1-9

o 3¢ [ErsEr

[APPL-CT] = 1P Setting for Model 2+ or 4=
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Bus 1 ’

VT connection

Bus
e o 3E[W]
TB1-15 giélv—cl

TB]-16

TB1-17‘

[APPL-VT] = 3PN Setting for Model 1:* or 2x:x

I W R H iz BEH
= B
Hu DEH

[APPL-VT] = 3PP Setting for Model 1#x or 2xx K\PPL—VT} = 2PP Setting for Model 1:* or 2x:x
Bus
TB1-11
i/égq‘ gé?\ TB1-12
. ]

[APPL-VT] = 3@ § for Model 3+ or 4

Bus Bus

TB1-11 TB1-11
TB1-12 i § _%ﬁ F% TB1':12 ,_é i g
TB1-13 TB1-13
% TBE‘ . TB1-15‘ '
TB1-17, , TB1-17, ,
TB1-18 i § |VSYNI TB1-18 i §
[APPL-VT] = 3PP Setting for Model 3+ or 4x:x [APPL-VT] = 2PP Setting for Model 3 or 4:x
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Appendix H

4
Relay Setting Sheet %
1. Relay Identification 0
2. Line parameters

3. Binary input and output settin Q

4. Programmable LED setti

5. Relay setting sheet
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1. Relay Identification Date:

Relay type Serial Number O
Frequency AC current Q
DC supply voltage

Password

Active setting group

2. Line parameter \%

CT ratio OcC: EF: SEF:

VT ratio

3. Binary input and output setting

Binary input

101 103
BI1 BI1
BI2 BI2
BI3 B\
Bl4 K
BI5 5
Bl6 @
BI7 17
BI8 BIS
BI9 BI9
BI10 BI10

O BI11

.

102 \ 104
BI1 BI1

BI2 {) BI2
BI3 BI3
4 @ Bl
| \ BI5
6

|

I8

B
B
B

Bl6

BI7
B BI8
BI9 BI9
BI10 BI10
BI11 BI11
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Binary output

101 103

TRP1 TRP1 O
TRP2 TRP2 O

BO1 BO1

BO2 BO2
BO3 BO3 ¢
BO4 BO4
BO5 BO5
BO6
102 104 Q
TRP1 TRP1
TRP2 TRP2
BO1 BO1
BO2 BO2
BO3 BO
BO4 B
BO5 K
BO6 x
4. Programmable LED setting
LED1
LED2
LED3
LED4
LEDS
LED6
LED7
LED8 @
4
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5. Relay setting sheet

Setting for Protection

No. Range Units Contents Default Setting of Relay Series(5A rating / 1A rating)
Name 1™ | 2" \ 3 4 User
5Arating [ 1A rating Standard Modell _ With SEF__| _With ARC _|with SEF and ARQ|(™ Setting
1 APPL-CT Off /3P /2P /1P -~ |Application setting of CT 3P
2 APPL-VT Off / 3PN / 3PV / 3PP / 2PP -~ |Application setting of VT 3PV -
APPL-VT Off / 3PN/ 3PP / 2PP - 3PN
3l APPL-VTS A/B/C/AB/BC/CA —-__|Application setting of VT for Syncro. Check. - A
| 4] CTFEN Off /On/ OPT-On - |CTF Enable Off
5| VTF1EN Off / On/ OPT-On -- |VTF1 Enable Off
| 6] VTF2EN Off / On/ OPT-On -- |VTF2 Enable Off
| 7] CTSVEN Off / ALM&BLK / ALM -- |AC input imbalance Supervision Eable ALM
8| VOSVEN Off / ALM&BLK / ALM - |ditto ALM
9 V2SVEN Off / ALM&BLK / ALM - |ditto ALM
10 TCSVEN1 Off / On/ OPT-On -- | Trip circuit supervision enable Off
1" TCSVEN2 Off / On/ OPT-On - |ditto Off
12 TCSVEN3 Off / On / OPT-On - |ditto Off,
13 TCSVEN4 Off / On / OPT-On - |ditto Off
14 TCSVEN5 Off / On/ OPT-On - |ditto Off
15 TCSVEN6 Off / On/ OPT-On - |ditto Off
16 TCSVEN7 Off / On/ OPT-On - |ditto Off
17 TCSVENS Off / On / OPT-On - |ditto Off
|_18] CBSVEN Off / On —-__ICB conditon supervision enable Off,
[ 19 oC OCTEN Off/On — |OCT Enable Off
| 20 MOC1 DT /IEC/IEEE/US/CON -- |OC1 Delay Type (if OC1EN=0On) DT
| 21] MOC1C-IEC NI/VI/EI/LTI — |OC1 IEC Inverse Curve Type (if MOC1=IEC) NI
| 22] MOC1C-IEEE MI/VI/EI -- |OC1 IEEE Inverse Curve Type (if MOC1=IEEE) MI
23 MOC1C-US C0O2/Cco8 -- |OC1 US Inverse Curve Type (if MOC1=US) Cco2
z OC1R DEF / DEP -- |OC1 Reset Characteristic (if MOCI=IEEE,orUS) DEF
| 25 OC1-2F NA /BLK -- |2f Block Enable of OC1 NA
26 OC1-TP1 Off / INST / SET -~ |OC1 trip mode of 1st trip (if OC1EN=0n) - SET
[ 27] OC1-TP2 Off / INST / SET -- |OCH1 trip mode of 2nd trip (if OC1EN=0n) - SET
| 28] 0C1-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
| 30 OC1-TP5 Off / INST / SET - |OCH1 trip mode of 5th trip (if OC1EN3Qn). - SET
31 OC1-TP6 Off / INST / SET - |oc1 trip mode of 6th trip (if OC1EN=0n) - SET
| 32| OC2EN Off /On —_|oc2 Enable Off
E MOC2 DT /IEC/IEEE/US/CON -- |OC2 Delay Type (if OC2EN=0On) DT
| 34 MOC2C-IEC NI/VI/EI/LTI - |OC2 IEC Inverse Curve Type (if MOG2sIEC) NI
| 35 MOC2C-IEEE MI/VI/EI -- |OC2 IEEE Inverse Curve Typel(ifiMOC2=IEEE) MI
36 MOC2C-US C02/C08 -- |OC2 US Inverse Curve Type (if MOC2=US) CO2
E OC2R DEF / DEP -- |OC2 Reset Characteristic (if MQCI=IEEE,orUS) DEF
| 38 OC2-2F NA /BLK -- |2f Block Enable of OC2 NA
| 39 OC2-TP1 Off / INST / SET -~ |OC2 trip modgfof 1st trip (if OC2EN=0On) - SET
40 0OC2-TP2 Off / INST / SET -~ |OC2 trip mode,of 2nd fip (if OC2EN=0n) - SET
[ 41] 0OC2-TP3 Off / INST / SET -~ |OC2 trip mode of 8td frip (if OC2EN=0n) - SET
E 0OC2-TP4 Off / INST / SET - |OC2 trip made of 4th thip (if OC2EN=0n) - SET
| 43 OC2-TP5 Off / INST / SET - |OC2 trip mode6f,5th trip (if OC2EN=0n) - SET
| 44] 0C2-TP6 Off / INST / SET - |oc2 tripamede of Bthytrip (if OC2EN=0On) - SET
45) OC3EN Off/On - |OC3 Enable Off
[ 46] OC3-2F NA/BLK -- _|2f Black Epable of OC3 NA
z OC3-TP1 Off / INST / SET -~ |OC3 trip mode of 1st trip (if OC3EN=0n) - SET
BB 0C3-TP2 Off / INST / SET - JoC3 trip made of 2nd trip (if OC3EN=0On) — SET
| 49 OC3-TP3 Off / INST / SET -- []OC3 tripimode of 3rd trip (if OC3EN=0n) - SET
50 OC3-TP4 Off / INST / SET -- JOCS3 trip/mode of 4th trip (if OC3EN=On) - SET
E OC3-TP5 Off / INST / SET =, | OCBtrip mode of 5th trip (if OC3EN=0On) - SET
| 52 OC3-TP6 Off / INST / SET - JOC3 trip mode of 6th trip (if OC3EN=0n) - SET
53 OC4EN Off/ On - |OC4 Enable Off
| 54 OC4-2F NA/BLK = |2f Block Enable of OC4 NA
| 55] OC4-TP1 Off / INST / SET -] OC4 trip mode of 1st trip (if OC4EN=0On) - SET
E 0OC4-TP2 Off / INST / SET =~ |OCH4 trip mode of 2nd trip (if OC4EN=0n) - SET
| 57] OC4-TP3 Off / INST /SET --|OC4 trip mode of 3rd trip (if OC4EN=0On) - SET
| 58 OC4-TP4 Off / INST ASET - |oca4 trip mode of 4th trip (if OC4EN=0n) - SET
59 OC4-TP5 Off / INST./ SET) --|OC4 trip mode of 5th trip (if OC4EN=0On) - SET
| 60 OC4-TP6 Off {INST/SET --|OC4 trip mode of 6th trip (if OC4EN=0n) - SET
| 61] DOC DOC1EN Off /On - |DOC1 Enable On
| 62 DOC1-DIR FWD / REV - |DOC1 Directional Characteristic (if DOC1EN=0n) FWD
| 63 MDOC1 DT /1EG,/ IEEE/US / CON -- |DOCH1 Delay Type (if DOC1EN=0n) DT
64 MDOC1C-IEC NIV El/ LTI -- |DOC1 IEC Inverse Curve Type (if MDOC1=IEC) NI
E MDOC1C-IEEE MI/VI/El -- |DOCH1 IEEE Inverse Curve Type (if MDOC1=IEEE) MI
| 66} MDOC1C-US, €02/ Co8 - |DOC1 US Inverse Curve Type (if MDOC1=US) Cco2
| 67] DOC1R DEF / DEP -- |DOC1 Reset Characteristic (if MOCI=IEEE,orUS) DEF
| 68] DOC1-2F NA /BLK — |2f Block Enable of DOC1 NA
69 DOC1-TP1 Off / INST / SET -~ |DOCH1 trip mode of 1st trip (if DOC1EN=0n) - SET
j DOC1-TP2 Off /INST / SET -- |DOCH1 trip mode of 2nd trip (if DOC1EN=0n) - SET
| 71] DOC1-TP3 Off / INST / SET -~ |DOCH1 trip mode of 3rd trip (if DOC1EN=0n) - SET
| 72 DOC1-TP4 Off / INST / SET - |DOCH1 trip mode of 4th trip (if DOC1EN=0n) - SET
| 73] DOC1-TP5 Off / INST / SET - |DOCH1 trip mode of 5th trip (if DOC1EN=0n) - SET
| 74] DOC1-TP6 Off / INST / SET - |poc1 trip mode of 6th trip (if DOC1EN=0On) - SET
| 75] DOC2EN Off / On -- |DOC2 Enable Off
| 76] DOC2-DIR FWD /REV - |DOC2 Directional Characteristic (if DOC2EN=0n) FWD
| 77] MDOC2 DT /IEC/IEEE/US/CON -- |DOC2 Delay Type (if DOC2EN=0n) DT
78 MDOC2C-IEC NI/VI/EI/LTI - |DOC2 IEC Inverse Curve Type (if MDOC2=IEC) NI
E MDOC2C-IEEE MI/VI/EI -- |DOC2 IEEE Inverse Curve Type (if MDOC2=IEEE) MI
|80} MDOC2C-US C0O2/C08 - |DOC2 US Inverse Curve Type (if MDOC2=US) Cco2
| 84 DOC2R DEF / DEP - |DOC2 Reset Characteristic (if MOCI=IEEE,orUS) DEF
82, DOC2-2F NA /BLK — ]2f Block Enable of DOC2 NA
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Setting for Protection

No. Range Units Contents Default Setting of Relay Series(5A rating / 1A rating)
Name i \ 2 3 | 4+ User
5A rating 1A rating Standard Model|  With SEF With ARC | With SEF and ARC] Seﬁing

| 83 DOC2-TP1 Off / INST / SET -- |DOC2 trip mode of 1st trip (if DOC2EN=0n) - SET

| 84 DOC2-TP2 Off / INST / SET -- |DOC2 trip mode of 2nd trip (if DOC2EN=0n) - SET

| 85] DOC2-TP3 Off / INST / SET -- |DOC2 trip mode of 3rd trip (if DOC2EN=0n) - SET

| 86 DOC2-TP4 Off / INST / SET -- |DOC2 trip mode of 4th trip (if DOC2EN=0On) - SET

| 87] DOC2-TP5 Off / INST / SET -- |DOC2 trip mode of 5th trip (if DOC2EN=0n) - SET

| 88| DOC2-TP6 Off / INST / SET -- |DOC2 trip mode of 6th trip (if DOC2EN=0n) - SET
89 DOC3EN Off/ On -- |DOC3 Enable Off

[ 90 DOC3-DIR FWD /REV -- |DOCS Directional Characteristic (if DOC3EN=0n) FWD

E DOC3-2F NA/BLK -- |2f Block Enable of DOC3 NA

E DOC3-TP1 Off /INST / SET -- |DOCS3 trip mode of 1st trip (if DOC3EN=0n) - SET

| 93] DOC3-TP2 Off /INST / SET -- |DOCS3 trip mode of 2nd trip (if DOC3EN=0n) - SET

| 94 DOC3-TP3 Off / INST / SET -- |DOCS trip mode of 3rd trip (if DOC3EN=0n) - SET,

| 95 DOC3-TP4 Off / INST / SET -- |DOCS trip mode of 4th trip (if DOC3EN=0On) - SET

| 96] DOC3-TP5 Off / INST / SET -- |DOCS trip mode of 5th trip (if DOC3EN=0n) - SET

| 97] DOC3-TP6 Off / INST / SET -- |DOCS trip mode of 6th trip (if DOC3EN=0On) - SET
98 DOC4EN Off / On -- |DOC4 Enable Off,

[ o9 DOC4-DIR FWD /REV -- |DOC4 Directional Characteristic (if DOC4EN=0n) FWD

100 DOC4-2F NA/BLK -- _|2f Block Enable of DOC4 NA

E DOC4-TP1 Off /INST / SET -- |DOCH4 trip mode of 1st trip (if DOC4EN=0n) - SET

102 DOC4-TP2 Off /INST / SET -- |DOCH4 trip mode of 2nd trip (if DOC4EN=0n) - SET

| 103 DOC4-TP3 Off / INST / SET -- |DOCA4 trip mode of 3rd trip (if DOC4EN=0On) - SET

| 104] DOC4-TP4 Off / INST / SET -- |DOCA4 trip mode of 4th trip (if DOC4EN=0On) - SET

| 105 DOC4-TP5 Off / INST / SET -- |DOCA4 trip mode of 5th trip (if DOC4EN=0On) - SET

| 106] DOC4-TP6 Off / INST / SET -- |DOCA4 trip mode of 6th trip (if DOC4EN=0On) -4 SET

107 DOCTP 3POR /20UTOF3 -- |DOC trip mode (if DOC1 or 2 or 3 or 3EN=0On) 3POR

|108] uC UC1EN Off / On -~ |UC1 Enable Off

109 UC2EN Off/ On --_|UC2 Enable Off

110] EF EF1EN Off / On -- |EF1 Enable Off

E MEF1 DT/IEC/IEEE/US/CON -- |EF1 Delay Type (if EF1EN=0n) DT

| 112] MEF1C-IEC NI/VI/EI/LTI -- |EF1IEC Inverse Curve Type (if MEF1=IEC) NI

| 113 MEF1C-IEEE MI/VI/EI -- |EF1 IEEE Inverse Curve Type (if MEF1=IEEE) Ml

| 114 MEF1C-US C0O2/C08 -- |EF1.US Inverse Curve Type (if MEF1=U8) C0o2

| 115 EF1R DEF / DEP -- |EF1 Reset Characteristic (if MEFI=IEEE;oftJS) DEF

| 116] EF1-2F NA /BLK -- |2f Block Enable of EF1 NA

| 117] EF1-TP1 Off / INST / SET -- |EF1 trip mode of 1st trip (if EF1EN=On) - SET

[118] EF1-TP2 Off / INST / SET - |EF1 trip mode of 2nd trip (if EF1EN=Gn) - SET

119 EF1-TP3 Off / INST / SET --_|EF1 trip mode of 3rd trip (if EF1EN=On) - SET

@ EF1-TP4 Off / INST / SET -- _|EF1 trip mode of 4th trip (if EF1EN=Qh) - SET

| 121] EF1-TP5 Off / INST / SET --|EF1 trip mode of 5th trip (if EE4EN=On) - SET

| 122] EF1-TP6 Off / INST / SET -- |EF1 trip mode of 6th trip (if EF1EN=0n) - SET

123 EF2EN Off / On -- |EF2 Enable Off

| 124 MEF2 DT/IEC/IEEE/US/CON -- |EF2 Delay Type (if EF2EN=0n) DT

| 125 MEF2C-IEC NI/VI/EI/LTI -- |EF2IEC Inverse Curve Type (if MEF2=IEC) NI

| 126] MEF2C-IEEE MI/VI/EI -- |EF2 IEEE InVerse Curye Type (if MEF2=IEEE) MI

127} MEF2C-US C0O2/C08 -- |EF2 US Inverse Gunye Type (if MEF2=US) CO2

| 128 EF2R DEF / DEP -- |EF2 Reset€haracteristic (if MEFI=IEEE,orUS) DEF

129 EF2-2F NA/BLK -- _|2f Block Enablgef EF2 NA

E EF2-TP1 Off / INST / SET -- |EF2 trip mede of Ushtrip (if EF2EN=0n) - SET

| 131] EF2-TP2 Off / INST / SET -- |EF2 tiip'modelef 2ndtrip (if EF2EN=0n) - SET

132 EF2-TP3 Off / INST / SET -~ |EF2 trip mgde of 3d trip (if EF2EN=0On) - SET

133 EF2-TP4 Off / INST / SET -~ |EF2 trip mode of 4th trip (if EF2EN=0n) - SET

| 134 EF2-TP5 Off / INST / SET -- AEF2'trip modéof 5th trip (if EF2EN=0n) - SET

| 135 EF2-TP6 Off / INST / SET - IEFZ trip‘mode of 6th trip (if EF2EN=0On) - SET

| 136 EF3EN Off / On - IEF3 Enable Off

137} EF3-2F NA/BLK - |2f Block Enable of EF3 NA

138, EF3-TP1 Off / INST / SET -- JEE3 trip mode of 1st trip (if EF3EN=0n) - SET

@ EF3-TP2 Off / INST / SET -- |EF8 trip mode of 2nd trip (if EF3EN=0n) - SET

| 140] EF3-TP3 Off / INST / SET. > |EF3 trip mode of 3rd trip (if EF3EN=0n) - SET

| 141] EF3-TP4 Off / INST / SET' -=|EF3 trip mode of 4th trip (if EF3EN=0n) - SET

142 EF3-TP5 Off / INST / SEI =+ |EFS3 trip mode of 5th trip (if EF3EN=0On) - SET

143 EF3-TP6 Off / INST [SET -~ |EF83 trip mode of 6th trip (if EF1EN=0n) - SET

| 144] EF4EN Off / On -- |EF4 Enable Off

| 145] EF4-2F NA LBLK -- |2f Block Enable of EF4 NA

| 146 EF4-TP1 Off f/INST/SET -- |EF4 trip mode of 1st trip (if EFAEN=0n) - SET

| 147] EF4-TP2 Off/INST/ SET -- |EF4 trip mode of 2nd trip (if EF4EN=0n) - SET

148 EF4-TP3 Off {INST / SET -- | EF4 trip mode of 3rd trip (if EF4EN=0n) - SET

E EF4-TP4 Off / INST/SET --|EF4 trip mode of 4th trip (if EF4AEN=0n) - SET

| 150] EF4-TP5 OfffINST / SET --|EF4 trip mode of 5th trip (if EF4AEN=0n) - SET

151 EF4-TP6 Off / INST / SET -- |EF4 trip mode of 6th trip (if EF1EN=0n) - SET

| 152] DEF DEF1EN Off / On -- |DEF1 Enable On

153 DEF1-DIR FWD / REV -- |DEF1 Directional Characteristic (if DEF1EN=0On) FWD

| 154 MDEF1 DI./4EC / IEEE /US / CON -- |DEF1 Delay Type (if DEF1EN=0n) DT

155 MDEF1C-IEC NI/VI/EI/LTI -- |DEF1 IEC Inverse Curve Type (if MDEF1=IEC) NI

[ 156] MDEF1C-IEEE MI/VI/EI -- |DEF1 IEEE Inverse Curve Type (if MDEF1=IEEE) MI

[157] MDEF1C-US C0O2/C08 -- |DEF1 US Inverse Curve Type (if MDEF1=US) CO2

E DEF1R DEF / DEP -- |DEF1 Reset Characteristic (if MDEFI=IEEE,orUS) DDEF

| 159 DEF1-2F NA/BLK -- |2f Block Enable of DEF1 NA

| 160] DEF1-TP1 Off / INST / SET -- |DEF1 trip mode of 1st trip (if DEF1EN=0n) - SET

| 161] DEF1-TP2 Off / INST / SET -- |DEF1 trip mode of 2nd trip (if DEF1EN=0n) - SET

| 162 DEF4-TP3 Off / INST / SET -- |DEF1 trip mode of 3rd trip (if DEF1EN=0n) - SET

| 163 DEF1-TP4 Off / INST / SET -- |DEF1 trip mode of 4th trip (if DEF1EN=0On) - SET

| 164 DEF1-TP5 Off / INST / SET -- |DEF1 trip mode of 5th trip (if DEF1EN=0On) - SET

165} DEF1-TP6 Off / INST / SET -- |DEF1 trip mode of 6th trip (if DEF1EN=0On) - SET
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166) DEF2EN Off/ On - |DEF2 Enable Off

[167| DEF2-DIR FWD / REV - | DEF2 Directional Characteristic (if DEF2EN=On) FWD

[ 168] MDEF2 DT /IEC /IEEE / US/ CON — | DEF2 Delay Type (if DEF2EN=0n) DT

169) MDEF2C-IEC NI/ VI/EI/LTI - |DEF2 IEC Inverse Curve Type (if MDEF2=IEC) NI

[170] MDEF2C-IEEE MI/VI/EI - |DEF2 IEEE Inverse Curve Type (if MDEF2=IEEE) M

[171] MDEF2C-US C02/Co8 - |DEF2 US Inverse Curve Type (if MDEF2=US) co2

172) DEF2R DEF / DEP — | DEF2 Reset Characteristic (if MDEFI=IEEE,orUS) DEF

173 DEF2-2F NA /BLK --_|2f Block Enable of DEF2 NA

174] DEF2-TP1 Off / INST / SET — | DEF2 trip mode of 1st trip (if DEF2EN=0n) - SET

175 DEF2-TP2 Off / INST / SET — | DEF2 trip mode of 2nd trip (if DEF2EN=0n) - SET

176) DEF2-TP3 Off / INST / SET — | DEF2 trip mode of 3rd trip (if DEF2EN=0n) - SET

[177] DEF2-TP4 Off / INST / SET | DEF2 trip mode of 4th trip (if DEF2EN=On) - SET

178] DEF2-TP5 Off / INST / SET — | DEF2 trip mode of 5th trip (if DEF2EN=0n) - SET

179) DEF2-TP6 Off / INST / SET — | DEF2 trip mode of 6th trip (if DEF2EN=On) - SET

[ 180] DEF3EN Off / On - |DEF3 Enable Off

181] DEF3-DIR FWD / REV - | DEF3 Directional Characteristic (if DEF3EN=On) FWD,

182 DEF3-2F NA / BLK — |2f Block Enable of DEF3 NA

183] DEF3-TP1 Off / INST / SET - | DEF3 trip mode of 1st trip (if DEF3EN=On) - SET

[ 184] DEF3-TP2 Off / INST / SET — | DEF3 trip mode of 2nd trip (if DEF3EN=0On) - SET

[ 185] DEF3-TP3 Off / INST / SET — | DEF3 trip mode of 3rd trip (if DEF3EN=0n) — SET

186) DEF3-TP4 Off / INST / SET — | DEF3 trip mode of 4th trip (if DEF3EN=On) - SET

187 DEF3-TP5 Off / INST / SET | DEF3 trip mode of 5th trip (if DEF3EN=On) - SET

[ 188] DEF3-TP6 Off / INST / SET — | DEF3 trip mode of 6th trip (if DEF1EN=On) - SET

189) DEF4EN Off/On - |DEF4 Enable Off

[ 190] DEF4-DIR FWD / REV -- | DEF4 Directional Characteristic (if DEF4EN=On) FWD

[191] DEF4-2F NA / BLK - |2f Block Enable of DEF4 NA

192] DEF4-TP1 Off / INST / SET — | DEF4 trip mode of 1st trip (if DEF4EN=0On) N SET

193] DEF4-TP2 Off / INST / SET — | DEF4 trip mode of 2nd trip (if DEF4EN=On) A SET

[194] DEF4-TP3 Off / INST / SET -- | DEF4 trip mode of 3rd trip (if DEF4EN=0On) - SET

[ 195] DEF4-TP4 Off / INST / SET — | DEF4 trip mode of 4th trip (if DEF4EN=0On) - SET

196) DEF4-TP5 Off / INST / SET — | DEF4 trip mode of 5th trip (if DEF4EN=On) = SET

197 DEF4-TP6 Off / INST / SET. - | DEF4 trip mode of 6th trip (if DEF1EN=Op) - SET

[198] SEF SE1EN Off / On - |SEF1 Enable A Off - Off

199 MSE1 DT /IEC / IEEE / US / CON — | SEF1 Delay Type (if SE1EN=0n) = DT - DT

200 MSE1C-IEC NI/ VI/EI/LTI - |SEF1 IEC Inverse Curve Type (if MSEA=IEC) - NI - NI

[ 201] MSE1C-IEEE MI/VI/E - |SEF1 IEEE Inverse Curve Type (if MSET=IEEE) -~ M - M

202 MSE1C-US C02/C08 — |SEF1 US Inverse Curve Type (if MSE1=US) - co2 - co2

203 SE1R DEF / DEP -- | SEF1 Reset Characteristic (if MSEISIEEE,orUS) -- DEF - DEF

| 204] SE1S2 Off / On -- | SEF1 Stage 2 Timer Enable (if SE1EN=0m) - off - off

205 SE1-2F NA / BLK - |2f Block Enable of SEF1 - NA - NA

206 SE1-TP1 Off / INST / SET — | SEF1 trip mode of 1st trip (if SE1EN=0n): - SET

207 SE1-TP2 Off / INST / SET - |SEF1 trip mode of2ndhtrip (if SETEN=On) - SET

| 208] SE1-TP3 Off / INST / SET - |SEF1 trip modedof 3rd thip, (if SEIENSOn) - SET

209 SE1-TP4 Off / INST / SET — | SEF1 trip mode of 4th tip (if SE1EN=On) - SET

210 SE1-TP5 Off / INST / SET — | SEF1 trip modelet 5thftrip (if SE1EN=On) - SET

[211] SE1-TP6 Off / INST / SET - |SEF1 trigimode of6th.trip (if SEIEN=On) - SET

[212] SE2EN Off/On - |SEF2 Enable - Off - Off

213 MSE2 DT /IEC / IEEE / US / CON — | SEF2 Delay Typel(if, SE2EN=On) - DT - DT

214] MSE2C-IEC NI/ VI/EI/LTI - |SEF2 |EC Inverse Cutve Type (if MSE2=IEC) - NI - NI

215 MSE2C-IEEE MI/VI/E - |SEF2/EEE nverse,Curve Type (if MSE2=IEEE) - M - M

[216] MSE2C-US C02/Co8 — |SEF2US jversg Curve Type (if MSE2=US) - co2 - co2

217, SE2R DEF / DEP | 8EF2 ResetCharacteristic (if MSEI=IEEE,orUS) - DEF - DEF

218| SE2-2F NA /BLK - [|2f Block&nable of SEF2 - NA - NA

219 SE2-TP1 Off / INST / SET — WISEF2 trip mode of 1st trip (if SE2EN=0n) - SET

220 SE2-TP2 Off / INST / SET ~-  |SER2.tiip mode of 2nd trip (if SE2EN=On) - SET

221 SE2-TP3 Off / INST / SET — Q| SEF2 trip mode of 3rd trip (if SE2EN=0On) - SET

222] SE2-TP4 Off / INST / SET — |SER2 trip mode of 4th trip (if SE2EN=0n) - SET

223 SE2-TP5 Off / INST / SETy — | SEF2 trip mode of 5th trip (if SE2EN=0n) - SET

224] SE2-TP6 Off / INST / SET, < SEF2 trip mode of th trip (if SE2EN=On) - SET

225 SE3EN Off / On = |SEF3 Enable - I off I - off

| 226] SE3-2F NA / BLK ~|2f Block Enable of SEF3 - | NA | - NA

227 SE3-TP1 Off / INST [SET — | SEF3 trip mode of 1st trip (if SE3EN=0On) - SET

| 22s] SE3-TP2 Off / INST / SEL - |SEF3 trip mode of 2nd trip (if SE3EN=0n) - SET

229 SE3-TP3 Off /INSTISET | SEF3 trip mode of 3rd trip (if SE3EN=0n) - SET

| 230] SE3-TP4 Offl INST/ SET — | SEF3 trip mode of 4th trip (if SE3EN=0n) - SET

231 SE3-TP5 OffFLINST / SET - |SEF3 trip mode of 5th trip (if SE3EN=On) - SET

232] SE3-TP6 Off / INSTASET — | SEF3 trip mode of 6th trip (if SE3EN=0n) - SET

233 SE4EN Off / On — |SEF4 Enable - I off I - off

234 SE4-2F NABBLK - _|2f Block Enable of SEF4 - | NA | - NA

235 SE4-TRA4 Off LINST / SET - |SEF4 trip mode of 1st trip (if SE4EN=0n) - SET

| 236] SE4-TP2 Off/INST / SET — | SEF4 trip mode of 2nd trip (if SE4EN=0n) - SET

237 SE4-TP3 OFf / INST / SET — | SEF4 trip mode of 3rd trip (if SE4EN=On) - SET

| 233 SE4-TP4 Off / INST / SET - |SEF4 trip mode of 4th trip (if SE4EN=On) - SET

239 SE4-TP5 Off / INST / SET — | SEF4 trip mode of 5th trip (if SE4EN=0n) - SET

240 SE4-TP6 Off / INST / SET — | SEF4 trip mode of 6th trip (if SE4EN=0n) - SET

241| DSEF DSE1EN Off/On - |DSEF1 Enable - On - On

242] DSE1-DIR FWD / REV - |DSEF1 Directional Characteristic (if DSE1EN=On) - FWD - FWD

243 MDSE1 DT /IEC / IEEE / US / CON — | DSEF1 Delay Type (if DSE1EN=0n) - DT — DT

244 MDSE1C-IEC NI/VI/EI/LTI -- |DSEF1 IEC Inverse Curve Type (if MDSE1=IEC) -- NI - NI

E MBSE1C-IEEE MI/VI/EI -- |DSEF1 IEEE Inverse Curve Type (if MDSE1=IEEE) - MI - M|

246 MDSE1C-US C02/Co8 - |DSEF1 US Inverse Curve Type (if MDSE1=US) - co2 - Cco2

247 DSE1R DEF / DEP -- |DSEF1 Reset Characteristic (if MDSEI=IEEE,orUS) - DEF - DEF

248 DSE1S2 Off / On - |DSEF1 Stage 2 Timer Enable (if DSE1EN=0m) - off - off

249) DSE1-2F NA / BLK - |2f Block Enable of DSEF1 - NA - NA
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250] DSE1-TP1 Off / INST / SET -- |DSEF1 trip mode of 1st trip (if DSE1EN=0n) - SET
| 251] DSE1-TP2 Off / INST / SET -- |DSEF1 trip mode of 2nd trip (if DSE1EN=0n) - SET
252 DSE1-TP3 Off / INST / SET -- |DSEF1 trip mode of 3rd trip (if DSE1EN=0n) - SET
253 DSE1-TP4 Off / INST / SET -- |DSEF1 trip mode of 4th trip (if DSE1EN=0n) - SET
@ DSE1-TP5 Off / INST / SET -- |DSEF1 trip mode of 5th trip (if DSE1EN=0n) - SET
| 255| DSE1-TP6 Off / INST / SET -- |DSEF1 trip mode of 6th trip (if DSE1EN=0On) - SET
256 DSE2EN Off / On -- |DSEF2 Enable - Off - Off
257 DSE2-DIR FWD /REV -- |DSEF2 Directional Characteristic (if DSE2EN=0n) - FWD - FWD
| 258] MDSE2 DT /IEC/IEEE /US/CON - |DSEF2 Delay Type (if DSE2EN=0n) - DT - DT
E MDSE2C-IEC NI/VI/EI/LTI -- |DSEF2 IEC Inverse Curve Type (if MDSE2=IEC) - NI - NI
| 260| MDSE2C-IEEE MI/VI/EI -- |DSEF2 IEEE Inverse Curve Type (if MDSE2=IEEE) - MI - MI
261 MDSE2C-US C0O2/C08 -- |DSEF2 US Inverse Curve Type (if MDSE2=US) - CcOo2 - C0o2
[ 262] DSE2R DEF / DEP -- |DSEF2 Reset Characteristic (if MDSEI=IEEE,orUS) - DEF - DEF
@ DSE2-2F NA/BLK -- _|2f Block Enable of DSEF2 - NA - NA
| 264] DSE2-TP1 Off / INST / SET -- |DSEF2 trip mode of 1st trip (if DSE2EN=0n) - SET
| 265| DSE2-TP2 Off / INST / SET -- |DSEF2 trip mode of 2nd trip (if DSE2EN=0n) - SET
| 266 DSE2-TP3 Off / INST / SET -- |DSEF2 trip mode of 3rd trip (if DSE2EN=0n) - SET
267 DSE2-TP4 Off / INST / SET -- |DSEF2 trip mode of 4th trip (if DSE2EN=0n) - SET
| 268| DSE2-TP5 Off / INST / SET -- |DSEF2 trip mode of 5th trip (if DSE2EN=0n) - SET
269 DSE2-TP6 Off / INST / SET -- |DSEF2 trip mode of 6th trip (if DSE2EN=0n) - SET
270 DSE3EN Off/On - |DSEF3 Enable - off - off
| 271] DSE3-2F NA/BLK -~ |2f Block Enable of DSEF3 - NA - NA
272] DSE3-DIR FWD /REV -- |DSEF3 Directional Characteristic (if DSE3EN=0n) - EWD - FWD
| 273] DSE3-TP1 Off / INST / SET -- |DSEF3 trip mode of 1st trip (if DSE3EN=0n) - SET
| 274] DSE3-TP2 Off / INST / SET -- |DSEFS3 trip mode of 2nd trip (if DSE3EN=0n) - SET
|275] DSE3-TP3 Off / INST / SET -- |DSEFS3 trip mode of 3rd trip (if DSE3EN=0n) - SET
276 DSE3-TP4 Off /INST / SET -- |DSEFS3 trip mode of 4th trip (if DSE3EN=0n) - SET
277] DSE3-TP5 Off / INST / SET -- |DSEF3 trip mode of 5th trip (if DSE3EN=0n) - SET
278 DSE3-TP6 Off / INST / SET -- |DSEF3 trip mode of 6th trip (if DSE3EN=0n) - SET
|279] DSE4EN Off / On -- |DSEF4 Enable —~ Off - Off
280 DSE4-2F NA/BLK -- |2f Block Enable of DSEF4 - NA - NA
@ DSE4-DIR FWD /REV -- |DSEF4 Directional Characteristic (if DSE4EN=0n) - FWD - FWD
| 282] DSE4-TP1 Off / INST / SET -- |DSEF4 trip mode of 1st trip (if DSE4EN=0On) - SET
| 283| DSE4-TP2 Off / INST / SET -- |DSEF4 trip mode of 2nd trip (if DSE4EN=0n), - SET
| 284| DSE4-TP3 Off / INST / SET -- |DSEF4 trip mode of 3rd trip (if DSE4EN=On) - SET
| 285] DSE4-TP4 Off / INST / SET -- |DSEF4 trip mode of 4th trip (if DSE4EN=0n), - SET
286 DSE4-TP5 Off / INST / SET -- |DSEF4 trip mode of 5th trip (if DSE4EN=0n) - SET
E DSE4-TP6 Off / INST / SET -- |DSEF4 trip mode of 6th trip (if DSE4EN=0n) - SET
288 RPEN Off / On -- |Residual Power block Enable. - \ Off \ -- Off
|289] NOC NC1EN Off / On -- |NOC1 Enable Off
290] MNC1 DT/IEC/IEEE/US/CON -- |NOC1 Delay Type (if NC1EN=0n) DT

291 MNC1C-IEC NI/VI/EI/LTI -~ |NOCH1 IEC InverselCuive Type/(if MNC1=IEC) NI
E MNC1C-IEEE MI/VI/EI -- |NOC1 IEEE Inyérse Curve Type (iflMNC1=IEEE) MI
293 MNC1C-US C02/C08 -~ |[NOC1 US Ingerse Curye Type (if MNC1=US) Co2
294 NC1R DEF / DEP -- |NOC1 Reset Charactéristic (if MNCI=IEEE,orUS) DEF
|295] NC1-2F NA /BLK -- |2f Block‘Enable of NOC1 NA
296 NC2EN Off / On -- |NOC2 Enable Off

297 NC2-2F NA / BLK -- |2f Block Enable of NOC2 NA
| 298| DNOC DNC1EN Off / On -- |DNOCA Enable. Off
|299] DNC1-DIR FWD / REV -- |DNOC1 Dirgetionali@haracteristic (if DNC1EN=0n) FWD

300 MDNC1 DT/IEC/IEEE/US/CON -- |DNOC1 Delay Type (if DNOC1EN=0n) DT
301] MDNC1C-IEC NI/ VI/EI/LTI -- JDNOC1 IEC)nverNC Curve Type (if MDNC1=IEC) NI
302 MDNC1C-IEEE MI/VI/E - [|DNOCH 1BEE InverNC Curve Type (if MDNC1=IEEE) MI
@ MDNC1C-US C02/Cco8 -- JENOC1 US InverNC Curve Type (if MDNC1=US) CcOo2
| 304] DNC1R DEF / DEP % |DNOE1'ReNCt Characteristic (if MDNCI=IEEE,orUS) DEF
| 305] DNC1-2F NA /BLK --J2f Block Enable of DNOC1 NA

306 DNC2EN Off / On -- |DNOC2 Enable Off
[307] DNC2-DIR FWD / REV =- |DNOC2 Directional Characteristic (if DNC2EN=On) FWD
308 DNC2-2F NA / BLK == 0| 2f Block Enable of DNOC2 NA
| 309 Thermal THMEN Off / On % |Thermal OL Enable Off

310 THMAEN Off / On --__|Thermal Alarm Enable Off
|311] BCD BCDEN Off / On -- |Broken Conductor Enable off

312 BCD-2F NA / BLK -- | 2f Block Enable of BCD NA
|313| CBF BTC Off 'On --|Back-trip control Off

314 RTC Off / DIR/ OC -- |Re-trip control Off
315 Cold Load CLEN Off / On --_|Cold Load Protection Enable Off

316| Load CLDOEN Off /On -- |Cold Load drop-off Enable Off
|317) OV OV1EN Off ADT / IDMT -- |OV1 Enable Off

318 OV2EN Off/On -- |OV2 Enable Off

319 UV UV1EN OfffhDT / IDMT -~ |UV1 Enable DT
@ UV2EN Off / On -- |UV2 Enable Off

321 VBLKEN Off / On --_JUV Block Enable Off
|322) zoV ZOV1EN Off / DT / IDMT -- |ZOV1 Enable DT

323 ZOV2EN Off / On -- |ZOV2 Enable Off
|324] NOV NOV1EN Off / DT / IDMT -- |NOV1 Enable Off

325 NOV2EN Off / On -- |NOV2 Enable Off
1326] FRQ FRQ1EN Off / OF / UF -- |FRQ1 Enable Off
327] FRQ2EN Off / OF / UF -- |FRQ2 Enable Off
| 328] FRQ3EN Off / OF / UF -- |FRQ3 Enable Off
| 329] ERQ4EN Off / OF / UF -- |FRQ4 Enable Off
330} FRQ5EN Off / OF / UF -- |FRQ5 Enable Off

331 FRQBEN Off / OF / UF. --_|FRQ6 Enable Off
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332| DFRQ DFRQ1EN Off/R/D -- |DFRQ1 Enable Off

@ DFRQ2EN Off/R/D -- |DFRQ2 Enable Off

| 334} DFRQ3EN Off/R/D -- |DFRQ3 Enable Off

335 DFRQ4EN Off/R/D -- |DFRQ4 Enable Off

336 DFRQ5EN Off/R/D -- |DFRQ5 Enable Off

337] DFRQ6EN Off R/ D --_|DFRQ6 Enable Off

338] ARC ARCEN Off / On -- |Autoreclosing Enable. - On

339 ARCEN-S Off /On -- _|Single-Phase Autoreclosing mode Enable. - Off

| 340] ARCEN-C Off / On -- | Configurable Autoreclosing mode Enable. - Off

341 ARC-NUM S1/S2/S3/S4/85 -- |Reclosing shot max. number - S1

342] OC1-INIT NA/A1/A2/BLK --_|Autoreclosing initiation by OC1 enable - A1l

E OC2-INIT NA/A1/A2/BLK -~ |Autoreclosing initiation by OC2 enable - NA

| 344 OC3-INIT NA/A1/A2/BLK - |Autoreclosing initiation by OC3 enable - NA(

345 OC4-INIT NA/A1/A2/BLK -~ |Autoreclosing initiation by OC4 enable - NA

E DOC1-INIT NA/A1/A2/BLK -~ |Autoreclosing initiation by DOC1 enable - NA

| 347] DOC2-INIT NA/A1/A2/BLK - |Autoreclosing initiation by DOC2 enable - NA

348 DOC3-INIT NA/A1/A2/BLK -- |Autoreclosing initiation by DOC3 enable - NA

@ DOC4-INIT NA/A1/A2/BLK --_|Autoreclosing initiation by DOC4 enable - NA

 350] EF1-INIT NA/A1/A2/BLK -- |Autoreclosing initiation by EF1 enable - NA

351 EF2-INIT NA/A1/A2/BLK -~ |Autoreclosing initiation by EF2 enable - NA

352] EF3-INIT NA/A1/A2/BLK --_|Autoreclosing initiation by EF3 enable - NA

E EF4-INIT NA/A1/A2/BLK --|Autoreclosing initiation by EF4 enable - NA

| 354 DEF1-INIT NA/A1/A2/BLK -~ |Autoreclosing initiation by DEF1 enable - NA

355 DEF2-INIT NA/A1/A2/BLK -- JAutoreclosing initiation by DEF2 enable - NA

@ DEF3-INIT NA/A1/A2/BLK --_|Autoreclosing initiation by DEF3 enable - NA

| 357] DEF4-INIT NA/A1/A2/BLK -~ |Autoreclosing initiation by DEF4 enable - NA

358 SE1-INIT NA/A1/A2/BLK -- |Autoreclosing initiation by SEF1 enable - NA
359 SE2-INIT NA/A1/A2/BLK --|Autoreclosing initiation by SEF2 enable - NA
@ SE3-INIT NA/A1/A2/BLK -- |Autoreclosing initiation by SEF3 enable - NA
| 361] SE4-INIT NA/A1/A2/BLK -- |Autoreclosing initiation by SEF4 enable - NA
362 DSE1-INIT NA/A1/A2/BLK -~ |Autoreclosing initiation by DSEF1 enable - NA
@ DSE2-INIT NA/A1/A2/BLK -~ |Autoreclosing initiation by DSEF2 enable - NA
| 364 DSES3-INIT NA/A1/A2/BLK - |Autoreclosing initiation by DSEF3 enablé = NA
365 DSE4-INIT NA/A1/A2/BLK -- JAutoreclosing initiation by DSEF4 enable - NA
[ 366] EXT-INIT NA/A1/A2/BLK -- |Autoreclosing initiation by External Trip Commandlenable - NA

@ VCHK Non /LRDI/DRLI/DRDI/SYN -- |Voltage condition - Non

| 368 COORD-OC Off / On -- |OC relay for Co-ordination Enable - Off

369 COORD-EF Off / On -- |EF relay for Co-ordination Enable - Off

ﬁ COORD-SE Off / On --ISEF relay for Co-ordination Enable - \ Off
[371] CTF EFF 0.05-25.00 | 0.01-5.00 A |EF Threshold setting for CTRA/TF seheme: 1.00/0.20
|372| VTF ZOVF 5.0 - 130.0 V' |ZOV Threshold setting for GTF/VIF scheme. 20.0
373 UVF 5.0 -130.0 V  JUV(Ph-G) Thresholdgsettingfor CTF scheme. 51.0

374 OCDF 0.5(Fixed) | 0.1(Fixed) A _JOCD Threshold&etting for CTF 'Schefme. -
375] ©OC 0ocC1 0.2-25.0 | 0.04 - 5.00 A |OC1 Threshald'setting (if OC1EN=0n) 5.0/1.00

376 TOC1D 0.00 - 300.00 s |OC1 Definite time setting (if MOC1=DT) 1.00
[377] TOC1P 0.010 - 1.500 -- |OC1 Timefmultipliersétting (if MOC1=IEC,IEEE,US) 1.000
[378] TOC1RD 0.0 - 300.0 s |OC1 Definite time resefidelay (if OC1R =DEF) 0.0
379 TOC1RP 0.010 - 1.500 -- |oc1 Dependent timelreset time multiplier (if OC1R=DEP) 1.000
@ oc2 0.5-250.0 | 0.10-50.00 OC2 Threshold settingy(if OC2EN=0n) 25.0/5.00

381 TOC2D 0.00 - 300.00 s |OC2 Definite timeysetting (if MOC2=DT) 1.00
382] TOC2P 0.010 - 1.500 -- |OC2 Time multiplier setting (if MOC2=IEC,IEEE,US) 1.000
383 TOC2RD 0.0 - 300.0 s |@€2Definite time reset delay (if OC2R =DEF) 0.0
ﬁ TOC2RP 0.010 - 1.500 -- []OcC2 Dependenttime reset time multiplier (if OC2R=DEP) 1.000
@ 0OC3 0.5 -250.0 | 0.10 - 50.00; A T]JOC3 Threshold setting (if OC3EN=0n) 50.0/10.00

386 TOC3 0.00 - 300.00 s |OE3 Definite time setting (if OC3EN=0n) 1.00
@ 0OC4 0.5 - 250.0 | 0.10 - 50.00 A OC4 Threshold setting (if OC4EN=0n) 100.0/20.00

388 TOC4 0.00 - 300.00 s |OC4 Definite time setting (if OC4EN=0n) 1.00

389] DOC DOC8 -95 - 95 Begree] DOC Characteristic Angle (if DOC1 or 2 or 3 or 4EN=0n) -45
| 390] DOC1 0.2-250 | 0.04:5.00 A |DOC1 Threshold setting (if DOC1EN=0n) 5.0/1.00

391 TDOC1D 0.00 - 300.00 s |DOCH1 Definite time setting (if MDOC1=DT) 1.00
392 TDOC1P 0.010 - 1.500 =~ |DOC1 Time multiplier setting (if MDOC1=IEC,IEEE,US) 1.000
303] TDOC1RD 0.0 - 300.0 s |DOCH1 Definite time reset delay (if DOC1R =DEF) 0.0
[304] TDOC1RP 0.010 - 1.500, -- |DOC1 Dependent time reset time multiplier (if DOC1R=DEP) 1.000
@ DOC2 0.5 - 250.0, 0.10=50.00 A |DOC2 Threshold setting (if DOC2EN=0n) 25.0/5.00

396 TDOC2D 0400 - 300.00 s |DOC?2 Definite time setting (if MDOC2=DT) 1.00
@ TDOC2P 010404 1.500 -- |DOC2 Time multiplier setting (if MDOC2=IEC,IEEE,US) 1.000

398 TDOC2RD 0.0.-300.0 s |DOC?2 Definite time reset delay (if DOC2R =DEF) 0.0
399 TDOC2RP 02010 - 1.500 - |poC2 Dependent time reset time multiplier (if DOC2R=DEP) 1.000
400] DOC3 0.54,250.0.0)], 0.10 - 50.00 A |DOCS3 Threshold setting (if DOC3EN=0n) 50.0/10.00
E TDOC3 0.00 - 300.00 s |DOCS Definite time setting (if DOC3EN=0n) 1.00
402 DOC4 0.5 - 2500 | 0.10 - 50.00 A |DOC4 Threshold setting (if DOC4EN=0On) 100.0/20.00

403 TDOC4 0.00 - 300.00 s |DOC4 Definite time setting (if DOC4EN=0n) 1.00
|404] UC uUcC1 0.5 10.0 | 0.10 - 2.00 A JUC1 Threshold setting (if UC1EN=0n) 1.0/0.20
405 TUC1 0.00 - 300.00 s |UC1 Definite time setting (if UC1EN=0n) 1.00
| 406] uc2 0.5-10.0 | 0.10-2.00 A |UC2 Threshold setting (if UC2EN=0n) 2.0/0.40

407 TUC2 0.00 - 300.00 s |UC2 Definite time setting (if UC2EN=0n) 1.00
|408] EF EF1 0.05 - 25.00 | 0.01-5.00 A |EF1 Threshold setting (if EF1EN=0n) 1.50/0.30

409 TEF1D 0.00 - 300.00 s |EF1 Definite time setting (if MEF1=DT) 1.00
[410] TEF1P 0.010 - 1.500 -- |EF1 Time multiplier setting (if MEF1=IEC,IEEE,US) 1.000
[411] TEF1RD 0.0 - 300.0 s |EF1 Definite time reset delay (if EF1R =DEF) 0.0
m TEF1RP 0.010 - 1.500 -- |EF1 Dependent time reset time multiplier (if EF1R=DEP) 1.000
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413 EF2 0.2 - 250.0 | 0.04 - 50.00 A |EF2 Threshold setting (if EF2EN=0n) 15.0 / 3.00
414 TEF2D 0.00 - 300.00 s |EF2 Definite time setting (if MEF2=DT) 1.00
415 TEF2P 0.010 - 1.500 -~ [EF2Time mutiplier setting (if MEF2=IEC IEEE,US) 1.000
[476| TEF2RD 0.0 - 300.0 s |EF2 Definite time reset delay (if EF2R =DEF) 0.0
E TEF2RP 0.010 - 1.500 -~ |EF2 Dependent time reset time multiplier (if EF2R=DEP) 1.000
418 EF3 0.2 - 250.0 | 0.04 - 50.00 EF3 Threshold setting (if EF3EN=0n) 25.0/5.00
419 TEF3 0.00 - 300.00 s |EF3 Definite time setting (if EF3EN=0On) 1.00
[420| EF4 0.2 - 250.0 | 0.04 - 50.00 A |EF4 Threshold setting (if EFAEN=0n) 50.0/ 10.00
(421 TEF4 0.00 - 300.00 s |EF4 Definite time setting (if EF4EN=0n) 1.00
|422| DEF DEF6 -95 - 95 Degree [DEF Characteristic Angle (if DEF1 or 2 or 3 or 4EN=On) -45 "
423 DEFV 0.5-100.0 V  |DEF ZPS voltage level (if DEF1 or 2 or 3 or 4EN=0n) 3.0
[424] DEF1 0.05 - 25.00 | 0.01-5.00 A |DEF1 Threshold setting (if DEF1EN=0On) 1.50 / 0.30
425 TDEF1D 0.00 - 300.00 s [DEF1 Definite time setting (if MDEF1=DT) 1.00
[426] TDEF 1P 0.010 - 1.500 - |DEF1 Time multiplier setting (if MDEF 1=IEC,IEEE,US) 1.000
[427] TDEF1RD 0.0 - 300.0 s |DEF1 Definite ime reset delay (if DEF1R =DDEF) 0.0
[428] TDEF1RP 0.010 - 1.500 -~ |DEF1 Dependent time reset time multiplier (if DEF1R=DEP) 1.00!
|429] DEF2 0.2 - 250.0 | 0.04 - 50.00 DEF2 Threshold setting (if DEF2EN=0n) 15.0 /£3.00
[430] TDEF2D 0.00 - 300.00 s |DEF2 Definite time setting (if MDEF2=DT) 1
[431] TDEF2P 0.010 - 1.500 - |DEF2 Time multiplier setting (if MDEF2=IEC,IEEE,US) 1.000
[432] TDEF2RD 0.0 - 300.0 s |DEF2 Definite time reset delay (if DEF2R =DDEF)
E TDEF2RP 0.010 - 1.500 -~ |DEF2 Dependent time reset time multiplier (if DEF2R=DEP) 1.
434 DEF3 0.2 - 250.0 | 0.04 - 50.00 A |DEF3 Threshold setting (if DEF3EN=0n) 5.0 /
[435] TDEF3 0.00 - 300.00 s |DEF3 Definite time setting (if DEF3EN=On)
[436| DEF4 0.2 - 250.0 | 0.04 - 50.00 A | DEF4 Threshold setting (if DEF4EN=0On) 0.0 / 10.00
437 TDEF4 0.00 - 300.00 s |DEF4 Definite time setting (if DEF4AEN=0n) 1.00
438| SEF SE1 0.025 - 0.125 | 0.005 - 0.025 A |SE1 Threshold setting (if SETEN=0n) - 0/ 0.010 - 0.050/ 0.010
[439] TSE1D 0.00 - 300.00 s |SEF1 Definite time setting (if MSE1=DT) - = 1.00
[440| TSE1P 0.010 - 1.500 ~ |SEF1 Time multiplier setting (if MSE1=IEC IEEE,US) 1.000 = 1.000
[447] TSE1RD 0.0 - 300.0 s [SEF1 Definite time reset delay (if SE1R =DEF 0.0 - 0.0
442 TSETRP 0.010 - 1.500 - |SEF1 Dependent time reset time multiplier (f SE1R=DEP) - 1.000 - 1.000
443 TSE1S2 0.00 - 300.00 s SEF 1 Stage 2 definite timer settings (if SEIEN=0n and 1.00 . 1.00
SE1S2=0n)
[444] SE2 0.025 - 0.125 | 0.005 - 0.025 A |SEF2 Threshold setting (if SE2EN=On - 0.050/0.010 - 0.050/ 0.010
445 TSE2D 0.00 - 300.00 s [SEF2 Definite time setting (if MSE2=DT) 1.00 - 1.00
| 446 TSE2P 0.010 - 1.500 ~ |SEF2 Time multiplier setting (if MSE2=IEC,| ) - 1.000 = 1.000
(447 TSE2RD 0.0 - 300.0 s [SEF2 Definite time reset delay (if S| EF) - 0.0 - 0.0
| 448] TSE2RP 0.010 - 1.500 —_|SEF2 Dependent time reset time multipler (f $E2R-DE - 1.000 - 1.000
ﬂ SE3 0.025 - 0.125 | 0.005 - 0.025 A |SEF3 Threshold setting (if SE3E - 0.050/ 0.010 - 0.050/ 0.010
450 TSE3 0.00 - 300.00 s |SEF3 Definite time setting (if SE3E! - 0.00 - 0.00
(451 SE4 0.025 - 0.125 | 0.005 - 0.025 A | SEF4 Threshold setting (if n) - 0.050/ 0.010 - 0.050/ 0.010
[452] TSE4 0.00 - 300.00 s [SEF4 Definite time setting (if S ) - 0.00 - 0.00
|453| DSEF DSE® -95 - 95 Degree [DSEF Characteristic EF{or 2/or 3 or 4EN=On) - 0 - 0
| 454] DSEV 0.5-100.0 V' |DSEF zPS voltage (if DI r2or =On) - 3.0 - 3.0
ﬂ DSE1 0.025 - 0.125 | 0.005 - 0.025 A |DSEF1 Thre; d setting (if DSETEN=0n) - 0.050/0.010 - 0.050/ 0.010
456 TDSE1D 0.00 - 300.00 s |DSEF1 De im: ting (if MDSE1=DT) - 1.00 - 1.00
E TDSE1P 0.010 - 1.500 - |psEF1 T ltipli g (if MDSE 1=IEC,IEEE,US) - 1.000 - 1.000
458 TDSE1RD 0.0 - 300.0 s |DSEF1Defin resel (if DSE1R =DEF) -- 0.0 - 0.0
459 TDSETRP 0.010 - 1.500 —|pSEF1 Dependent im@eset time muttplier (f DSER-DEP) - 1.000 - 1.000
460 TDSE1S2 0.00 - 300.00 s [PSEM inite figer setings (if DSE1EN=0n and - 1.00 - 1.00
DSE1$2=0n)

[467] DSE2 0.025 - 0.125 | 0.005 - 0.025 A |DSEI shold setting (if DSE2EN=0n) - 0.050/0.010 - 0.050/ 0.010
462 TDSE2D 0.00 - 300.00 s 2 inité time setting (if MDSE2=DT) - 1.00 - 1.00
E TDSE2P 0.010 - 1.500 - [|DSEF2 Timie multiplier setting (if MDSE2=IEC,IEEE, US) - 1.000 - 1.000
| 464| TDSE2RD 0.0 - 300.0 Py s | |DSEF2 Definite time reset delay (if DSE2R =DEF) - 0.0 -- 0.0
| 465| TDSE2RP 0.010 - 1.500 — ndent time reset time multiplier (if DSE2R=DEP) - 1.000 - 1.000
ﬁ DSE3 0.025 - 0.125 | 0.005 - 0.025, D Threshold setting (if DSE3EN=0n) - 0.050/ 0.010 - 0.050 / 0.010
467 TDSE3 0.00 - 300.00 s F3 Definite time setting (if DSE3EN=0n) - 1.00 - 1.00
[468| DSE4 0.025 - 0.125 | 0.008,- 0. A |DSEF4 Threshold setting (if DSE4EN=0n) - 0.050/0.010 - 0.050/ 0.010
[469] TDSE4 0.00 - 300.00 DSEF4 Definite time setting (if DSE4EN=0n) = 1.00 = 1.00
[470] RP 0.00 - 100.00 | 0.00 - 20. Residual Power Threshold. - 0.00/0.00 - 0.00/0.00
471 NOC NC1 0.5-5.0 | 2.00 NOC1 Threshold setting (if NC1EN=0n) 2.0/0.40
[472] TNC1D 0.00 - 300.00 s [NOCH1 Definite time setting (if MNC1=DT) 1.00
[473] TNC1P 0.010 - 1 -~ [NOC1 Time multiplier setting (if MNC1=IEC,IEEE,US) 1.000
[474] TNC1RD s |NOC1 Definite time reset delay (if NC1R =DNOC) 0.0
E -- |NOC1 Dependent time reset time multiplier (if NC1R=DEP) 1.000
476 NOC2 Threshold setting (if NC2EN=0n) 1.0/0.20
(477 s [NOC2 Definite time setting (if NC2EN=On) 1.00
|478| DNOC Degree [DNOC Characteristic Angle (if DNC1 or 2 or 3 or 4EN=0n) -45
1479 V' |DNOC NPS voltage level (if DNC1 or 2 or 3 or 4EN=On) 3.0
480 A |DNOC1 Threshold setting (if DNC1EN=0n) 2.0/0.40
[281] s |DNOCT Definite time setting (if MDNC1=DT) 1.00
E -~ |DNOC1 Time multiplier setting (if MONC1=IEC,IEEE,US) 1.000
| 483 TDNC1RD S [DNOC1 Definite time reset delay (if DNC1R =DDNOC) 0.0
|1 484] TDNC1RP 0.010 - 1.500 -~ |DNOC1 Dependent time reset time multiplier (if DNC1R=DEP) 1.000
485 DNC2 0.5-5.0 | 0.10 - 2.00 A |DNOC2 Threshold setting (if DNC2EN=0n) 1.0/0.20
286 TDNC2 0.00 - 300.00 s |[DNOC2 Definite time setting (if DNC2EN=0On) 1.00
487 | Thermal THM 2.0-10.0 | 0.40 - 2.00 A |Thermal overload setting (if OLTEN=0On) 5.00/1.00
| 488] THMIP 0.0-5.0 | 0.00 - 1.00 A |Pre Current value (if OLTEN=On) 0.0/0.00
[489] TTHM 0.5-100.0 min | Thermal Time Constant (if OLTEN=0n) 10.0

MA 50 - 99 % | Thermal alarm setting (if OLTEN =On & ALTEN=0n) 80

D 0.10 - 1.00 == |Broken Conductor Threshold setting (if BCDEN=0n) 0.20

TBCD 0.00 - 300.00 S [Broken Conductor Definite time setting (if BCDEN=On) 1.00
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493| CBF CBF 0.5-10.0 | 0.10-2.00 A |CBF Threshold setting (if CBFEN=On) 2.50 / 0.50
494 TBTC 0.00 - 300.00 s [Back trip Definite time setting 0.50
[495] TRTC 0.00 - 300.00 s |Re-trip Definite time setting 0.40
296 Inrush ICD-2f 10 - 50 % 15
[497| ICDOC 0.5-25.0 0.10 - 2.00 A 0.5/0.10
298] Cold OoC1 0.2 - 25.0 0.04 - 5.00 A |OC1 Threshold setting in CLP mode. 10.0/ 2.00
[499| Load oC2 0.5 - 250.0 0.10-50.00 | A |OC2 Threshold setting in CLP mode. 50.0 / 10.00
[500] oC3 0.5 - 250.0 0.10-50.00 | A |OC3 Threshold setting in CLP mode. 100.0 / 20.00
501 | OoC4 0.5 - 250.0 0.10-50.00 | A |OC4 Threshold setting in CLP mode. 200.00 / 40.00
502| DOC1 0.2-25.0 0.04 - 5.00 A |DOC1 Threshold setting in CLP mode. 10.0/ 2.00
[503] DOC2 0.5 - 250.0 0.10-50.00 | A |DOC2 Threshold setting in CLP mode. 50.0 / 10.00
[504] DOC3 0.5 - 250.0 0.10-50.00 | A |DOC3 Threshold setting in CLP mode. 100.0 / 20.00
[505| DOC4 0.5 - 250.0 0.10-50.00 | A |DOC4 Threshold setting in CLP mode. 200.00 / 40,00 O a
1506 | EF1 0.05 - 25.00 0.01-5.00 A |EF1 Threshold setting in CLP mode. 10.0/2.000, =/
[507| EF2 0.2 - 250.0 0.04-50.00 | A |EF2 Threshold setting in CLP mode. 50.0 / 10.00 W
508| EF3 0.2 - 250.0 0.04-50.00 | A |EF3 Threshold setting in CLP mode. 100.0 / 20,00
509 EF4 0.2 - 250.0 0.04-50.00 | A |EF4 Threshold setting in CLP mode. 200.00 //40.00)
510 DEF1 0.05 - 25.00 0.01 - 5.00 A |DEF1 Threshold setting in CLP mode. 10.0/2.00/
511 DEF2 0.2 - 250.0 0.04-50.00 | A |DEF2 Threshold setting in CLP mode. 50,0 / 10.0
[512] DEF3 0.2 - 250.0 0.04-50.00 | A |DEF3 Threshold setting in CLP mode. 100.0),20. 0000
1513 DEF4 0.2 - 250.0 0.04-50.00 | A |DEF4 Threshold setting in CLP mode. 200.00 /40,00
(514 SE1 0.025-0.125 | 0.005-0.025 | A |SEF1 Threshold setting in CLP mode. - 0.100/:0:020 - 0.100 / 0.020
[515] SE2 0.025-0.125 | 0.005-0.025 | A |SEF2 Threshold setting in CLP mode. — 0,100/ 0.020pk4 - 0.100 / 0.020
516 SE3 0.025-0.125 | 0.005-0.025 | A |SEF3 Threshold setting in CLP mode. = 100 4,0,020 -~ 0.100 / 0.020
517 SE4 0.025-0.125 | 0.005-0.025 | A |SEF4 Threshold setting in CLP mode. - 100 / 0.020 - 0.100 / 0.020
[518| DSE1 0.025-0.125 | 0.005-0.025 | A |DSEF1 Threshold setting in CLP mode. - 702100 7/ 0.020 = 0.100 / 0.020
[519] DSE2 0.025-0.125 | 0.005-0.025 | A |DSEF2 Threshold setting in CLP mode. — 0N}, 0.7007,0.020 - 0.100 / 0.020
520 DSE3 0.025-0.125 | 0.005-0.025 | A |DSEF3 Threshold setting in CLP mode. 4 /] ®:00 /0.020 — 0.100 / 0.020
521 DSE4 0.025-0.125 | 0.005-0.025 | A |DSEF4 Threshold setting in CLP mode. - 0:100 / 0.020 = 0.100 / 0.020
[522| NC1 0.5-5.0 0.10 - 2.00 A |NOC1 Threshold setting in CLP mode. 4.0/0.80
523 NC2 0.5-5.0 0.10 - 2.00 A |NOC2 Threshold setting in CLP mode. 2.0/0.40
524 DNC1 0.5-5.0 0.10 - 2.00 A |DNOCT Threshold setting in CLP mode. 4.0/0.80
[525| DNC2 0.5-5.0 0.10 - 2.00 A |DNOC2 Threshold setting in CLP mode 2.0/0.40
1526 BCD 0.10 - 1.00 == |Broken Conductor Threshold setting in CLP mode 0.40
[527] TCLE 0 - 10000 s |Cold load enable timer (if CLEN=On| 100
[528] TCLR 0 - 10000 s |Cold load reset timer (if CLEN=On) 2 100
52| ICLDO 05-10.0 | 0.10-2.00 | A |Coldload drop-out threshold setting (if CLDOEN=On) ) 2.5/ 0.50
530 TCLDO 0.00 - 100.00 s |Cold load drop-out timer (if CLDOEN=1) 0.00
531] OV ov1 10.0 - 200.0 vV |OV1 Threshold setting. 120.0
532 TOVID 0.00 - 300.00 s |OV1 Definite time setting. Displayif [OVAEN]= 1. 1.00
533] TOV1P 0.05 - 100.00 -~ [ov1 Time multiplier setting. Displayif [OVAEN] =12 1.00
534 TOVIR 0.0 - 300.0 s |OV1 Definite time reset delay . 0.0
535] OVIDPR 10 - 98 % |OVIDO/PUratids < | 95
536 ov2 10.0 - 200.0 V__[OV2 Threshold setting. | 140.0
537 TOV2 0.00 - 300.00 s |OV2 Definité time setting. 1.00
538 OV2DPR 10- 98 % |OV2 DO/PU ratio 95
539] UV UV1 5.0 - 130.0 V__|[UVA Thresheld,setting: 60.0
540 TUv1iD 0.00 - 300.00 s |UV1 Definite time st g. Displayif [UV1EN] = 1. 1.00
[541] TUVIP 0.05 - 100.00 —[OV1 Timeililipier setingaDisplayif UVIEN] = 2. 1.00
542 TUVIR 0.0 - 300.0 s |UVID ¢ time,reset delay . 0.0
[543] Uv2 5.0 - 130.0 V__[UV2 Threshiold setting. 40.0
[544] TUV2 0.00 - 300.00 s Definite time setting. 1.00
545 VBLK 5.0-20.0 VOV Blocking threshold 10.0
546] zOV ZOV1 5.0 - 130.0 N V {JZOVT Theshold setting. 20.0
547 TZOV1D 0.00 - 300.00 120\ Defifiite time setting. Displayif ZOV1EN] = 1. 1.00
E TZOV1P 0.05 - 100.00 "[z0v1 Time multiplier setting. Display if [ZOV1EN] = 2. 1.00
549 TZOV1R 0.0 - 300.0 s DV1 Definite time reset delay . 0.0
[550| Z0V2 5.0 - 130.0 V__[ZOV2 Threshold setting. 40.0
551] TZOV2 0.00-300.00 .| 8)|ZOV2 Definite time setting. 1.00
552] NOV NOV1 5.0 - 130.0 .| VT [NOVT Threshold setting. 20.0
[553] TNOVID 0.00 - 300.0 WS |NOV1 Definite time setting. Displayif MNOV1] = 0. 1.00
554 TNOVIP 0.05 - 10000 ~— |NOV1 Time multiplier setting. Display if MNOVA] = 1. 1.00
[555| TNOVIR 0.0 - 300 s |NOVA Definite time reset delay . 0.0
556 NOV2 5.0,4130.0 V' |[NOV2 Threshold setting. 40.0
557| TNOV2 0,00 - 300,60 s_|NOV2 Definite time setting. 1.00
558| FRQ FRQ1 25,00 475.00 Hz |FRQ1 Threshold setting. 49.00
E TFRQ1 2. 0.00=300.00 s |FRQ1 Definite time setting. 1.00
560 FRQ2 5,00 -76.00 Hz |FRQ2 Threshold setting. 49.00
561 TFRQ2_A| 00):,300.00 s |FRQ2 Definite time setting. 1.00
562 FRQ3 A | 4 25.00-75.00 Hz |FRQ3 Threshold setting. 49.00
| 4 000-300.00 s [FRQS3 Definite time setting. 1.00
| 42500-75.00 Hz |FRQ4 Threshold setting. 49.00
./ 0.00 - 300.00 s |FRQ4 Definite time setting. 1.00
25.00 - 75.00 Hz |FRQ5 Threshold setting. 49.00
0.00 - 300.00 s |FRQS5 Definite time setting. 1.00
25.00 - 75.00 Hz |FRQ6 Threshold setting. 49.00
’ 0.00 - 300.00 s |FRQ6 Definite time setting. 1.00
40.0 - 100.0 V' |UV Blocking threshold 40.0
0.1-15.0 Hz/s |DFRQ1 Threshold setting 0.5
0.1-15.0 Hz/s [DFRQ2 Threshold setting 0.5
0.1-15.0 Hz/s |DFRQ3 Threshold setting 0.5
0.1-15.0 Hz/s |DFRQ4 Threshold setting 0.5
0.1-15.0 Hz/s |DFRQ5 Threshold setting 0.5
0.1-15.0 Hz/s |DFRQ6 Threshold setting 0.5
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5Arating | 1A rating Standard Model|  With SEF With ARC | With SEF and ARC Seiting

577 ARC TRDY 0.0 - 600.0 s |Reclaim timer - 60.0
578 T1S1 0.01 - 300.00 s | 1st shot Dead timer of Stage1 - 10.00
579 T1S1S 0.01 - 300.00 s | 1st shot Dead timer of Stage1 (Single Phase ARC) - 10.00
580] T1S1C 0.01 - 300.00 s |1st shot Dead timer of Stage1 (Configurable ARC) - 10.00
E T1S1R 0.01-310.00 s | 1st shot Reset timer of Stage1 - 20.00
| 582 T1S2 0.01 - 300.00 s |2nd shot Dead timer of Stage1 - 10.00
583} T1S2R 0.01-310.00 s |2nd shot Reset timer of Stage1 - 20.00
| 584} T1S3 0.01 - 300.00 s |3rd shot Dead timer of Stage1 - 10.00
| 585 T1S3R 0.01-310.00 s |3rd shot Reset timer of Stage1 - 20.00
| 586 T1S4 0.01 - 300.00 s |4th shot Dead timer of Stage1 - 10.00
587} T1S4R 0.01-310.00 s |4th shot Reset timer of Stage1 - 20.00
| 588 T1S5 0.01 - 300.00 s |5th shot Dead timer of Stage1 - 10.00
| 589 T1S5R 0.01-310.00 s |5th shot Reset timer of Stage1 - 20.00
590 T2S1 0.01 - 300.00 s |1st shot Dead timer of Stage2 - 10.00
591] T2S81S 0.01 - 300.00 s | 1st shot Dead timer of Stage2 (Single Phase ARC) - 10:00
@ T2S1C 0.01 - 300.00 s | 1st shot Dead timer of Stage2 (Configurable ARC) - 10,00
593 T2S1R 0.01-310.00 s |1st shot Reset timer of Stage2 - 20.00
594} T2S2 0.01 - 300.00 s |2nd shot Dead timer of Stage2 - 10.00
| 595] T2S2R 0.01-310.00 s |2nd shot Reset timer of Stage2 - 20.00
| 596 T2S3 0.01 - 300.00 s |3rd shot Dead timer of Stage2 - 10.00
597 T2S3R 0.01-310.00 s |3rd shot Reset timer of Stage2 - 20.00
| 598 T2S4 0.01 - 300.00 s |4th shot Dead timer of Stage2 - 10.00
| 599 T2S4R 0.01-310.00 s |4th shot Reset timer of Stage2 - 20.00
| 600| T2S5 0.01 - 300.00 s |5th shot Dead timer of Stage2 - 10.00
601} T2S5R 0.01-310.00 s |5th shot Reset timer of Stage2 = 20.00
602} TW 0.01-10.00 s |Out put pulse timer - 2.00
603} TSUC 0.1-600.0 s |Autoreclosing succeed Judgement time - 3.0
604} TRCOV 0.1-600.0 s |Autoreclosing Recovery time after Final Trip - 10.0
| 605] TARCP 0.1-600.0 s |Autoreclosing Pause Time after manualy close - 10.0
| 606 TEVLV 0.01 - 300.00 s |FT Judgment time in Evolving fault mode. - 0.30
1607} TRSET 0.01 - 300.00 s |ARC reset time in CB closing mode. - 3.00
608 (o]} 0.2-250.0 0.04 - 50.00 A |For Co-ordination - 5.0/1.00
609} EF 0.2-250.0 0.04 - 50.00 A [ditto - 1.50/0.30
610 SEF 0.025-0.125 | 0.005 - 0.025 A _|ditto - ] 0.050/0.010
1611] VCHK OVR 5.0 - 150.0 V |0V element Checking for Running Voltage. 50.8
612 UVR 5.0-150.0 V JUV element Checking for Running Vaelitage. 12.7
613 [e)]] 5.0-150.0 V_ |OV element Checking for Incoming Voltage. 50.8
@ uvi 5.0-150.0 V_ JUV element Checking for IncomingVoltage. 12.7
|615] SYNOV 5.0-150.0 V_ |Synchro.Check element 50.8
616 SYNUV 5.0 - 150.0 V_|ditto 82.6
1617} SYN6 5-75 Degree| ditto 30
618 SYNDf 0.02 - 0.50 Hz |ditto 0.50
5 TLRDI 0.00 - 100.00 s Vol!age.(Live Run. Voltage & DeadIncom. Voltage) 0.05

check timer.
a TDRLI 0.00 - 100.00 s Vollage.(Dead Run. Voltage & Live Incom. Voltage) 0.05

check tinden,
E TDRDI 0.00 - 100.00 s Vollage.(Dead Run. Voltage & Dead Incom. Voltage) 0.05
| check timer.
622 TSYN 0.00 - 100.00 s __|Voltage(Syaehronism).check timer. 1.00
[623] OC OC1-k 0.000 - 30.000 -- | Configurabje MY Curve settig of OC1. 0.000
624} OC1-a 0.00 - 5.00 -- |ditto 0.00
625| 0oc1-C 0.000 - 5.000 - |ditto 0.000
| 626 OC1-kr 0.000 - 30.000 -- (]ditto 0.000
627} OC1-B 0.00 - 5.00 - ||ditto 0.00
| 628 0C2-k 0.000 - 30.000 -- |Configufable IDMT Curve settig of OC2. 0.000
629] 0OC2-a 0.00 - 5.00 = ylditto 0.00
630} 0Cc2-C 0.000 - 5.000 - |ditto 0.000
631 OC2-kr 0.000 - 30.000, - |ditto 0.000
632 OC2-B 0.00 - 5.00 =, |ditto 0.00
|633] DOC DOC1-k 0.000 - 30.000, -- |Configurable IDMT Curve settig of DOC1. 0.000
| 634] DOC1-a 0.00 - 5.00 - |ditto 0.00
635 DOC1-C 0.000 - 5,000 - |ditto 0.000
636 DOC1-kr 0.000 - 30.000 - |ditto 0.000
637 DOC1-B 0,0095:00 - |ditto 0.00
638 DOC2-k 0,000 - 30.000 - |Configurable IDMT Curve settig of DOC2. 0.000
639 DOC2-a 0.00+5.00 - |ditto 0.00
| 640] DOC2-C 0.000,5.000 - |ditto 0.000
641} DOC2-kr 0.000 - 30.000 - |ditto 0.000
642 DOC2-B 0.00) 5.00 - |ditto 0.00
|643| EF EF1-k 0.000 - 30.000 -- |Configurable IDMT Curve settig of EF1. 0.000
644 EF1-a 0:00 - 5.00 - |ditto 0.00
645 EF1-C 0.000 - 5.000 - |ditto 0.000
| 646 EF1-kr 0.000 - 30.000 - |ditto 0.000
647 EF1-B 0.00 - 5.00 - |ditto 0.00
| 648 EF2-k 0.000 - 30.000 --_|Configurable IDMT Curve settig of EF2. 0.000
649 EF2-a 0.00 - 5.00 - |ditto 0.00
650 EF2-C 0.000 - 5.000 - |ditto 0.000
1651} EF2-kr 0.000 - 30.000 - |ditto 0.000
652 EF2-B 0.00 - 5.00 - |ditto 0.00
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653| DEF DEF 1K 0.000 - 30.000 | Configurable IDMT Curve settig of DEF1. 0.000
654 DEF1-a 0.00 - 5.00 ~ [ditto 0.00
[655| DEF1-C 0.000 - 5.000 — [ditto 0.000
656 DEF 1-kr 0.000 - 30.000 — [ditto 0.000
1657 | DEF1-p 0.00 - 5.00 ~[ditto 0.00
[658| DEF2K 0.000 - 30.000 -~ [Configurable IDMT Curve settig of DEF2. 0.000
[659] DEF2-a 0.00 - 5.00 — [ditto 0.00
[660| DEF2-C 0.000 - 5.000 — [ditto 0.000
661 DEF2-kr 0.000 - 30.000 ~ [ditto 0.000
[662] DEF2-B 0.00 - 5.00 ~ [ditto 0.00
663 SEF SETk 0.000 - 30.000 — [Configurable IDMT Curve settig of SEF1. - 0.000 B
664 SE1-a 0.00 - 5.00 ~ [ditto - 0.00
665 SE1-C 0.000 - 5.000 ~[ditto — 0.000
| 666 | SE1kr 0.000 - 30.000 —|ditto - 0.000
[667] SE1-B 0.00 - 5.00 ~ [ditto = 0.00
[ 668| SE2-k 0.000 - 30.000 -- | Configurable IDMT Curve settig of SEF2. - 0.000
[669] SE2-a 0.00 - 5.00 ~ [ditto = 0.00
[670] SE2-C 0.000 - 5.000 — [ditto = 0.000
[671] SE2-kr 0.000 - 30.000 ~ [ditto - 0.000
[672| SE2-B 0.00 - 5.00 = [ditto =
673| DSEF DSETK 0.000 - 30.000 — [Configurable IDMT Curve settig of DSEF 1. =
[674] DSE1-a 0.00 - 5.00 ~ [ditto -
[675] DSE1-C 0.000 - 5.000 — [ditto -
[676| DSE1-kr 0.000 - 30.000 — [ditto -
[677] DSE1-B 0.00 - 5.00 ~ [ditto =
[678] DSE2-k 0.000 - 30.000 -- |Configurable IDMT Curve settig of DSEF2. -
[679] DSE2-a 0.00 - 5.00 ~[ditto
680 DSE2-C 0.000 - 5.000 — |ditto
[681] DSE2-kr 0.000 - 30.000 ~ [ditto
[682] DSE2-B 0.00 - 5.00 =~ [ditto
683| NOC NC1k 0.000 - 30.000 —— |Configurable IDMT Curve settig of NOC1. 0.000
[684] NC1-a 0.00 - 5.00 ~ [ditto 0.00
[685| NC1-C 0.000 - 5.000 ~ [ditto 0.000
[686| NC1-kr 0.000 - 30.000 —[ditto 0.000
[687] NC1-B 0.00 - 5.00 ~ [ditto 0.00
688 DNOC DNC1-K 0.000 - 30.000 —|Configurable IDMT Curve settig of D, 0.000
689 DNC1-a 0.00 - 5.00 ~ [ditto 0.00
690 DNC1-C 0.000 - 5.000 —[ditto 0.000
691 DNCA-kr 0.000 - 30.000 ~ [ditto 0.000
692 DNC1-B 0.00 - 5.00 — [ditto 0.00
693| Fault X1 0.00- 199.99 | 0.0-999.9 | OHM|[Fault locator setting 2.00/ 10.0
694| locator X0 0.00-199.99 | 0.0-999.9 | OHM|ditto 6.80 / 34.0
695 R1 0.00-199.99 | 0.0-999.9 | OHM|ditto 0.20/1.0
696 RO 0.00-199.99 | 0.0-999.9 | OHM|ditto 0.70/ 3.5
697 Kab 80 - 120 % |ditto 100
698 Kbc 80 - 120 % |ditto 100
699 Kca 80 - 120 % |ditto 100
700 Ka 80 - 120 % |ditto 100
701 Kb 80 - 120 % |ditto 100
702 Kc 80 - 120 % |ditto 100
703 LINE 0.0 - 399.9 km [ditto 50.0
704 | Param- VT ratio 1 - 8000 - 100
705| eters CT ratio 1 - 10000 - T rati 400
706 VTS ratio 1 - 8000 & - T ratio syn - | 100
707 EFCT ratio 1- 10000 rle 400
708 SEFCT ratio 1 - 10000 - T ratio for Ise - 400 | - | 400
709|System Line name Specified by user - name no-name
710| A¢ Active group 1-8 Active group 1
Common
711| PLC USW1 PO/ P1/P2 —~ [User switch for PLC PO
| 712| setting USw2 PO/ P1/ = [ditto PO
[713] USW3 PO/ P1/ ~ [ditto PO
[714] USW4 PO/ P1/ — [ditto PO
[715] USW5 ~ [ditto PO
[716] USW6 ~ [ditto PO
[717] USW7 — [ditto PO
[718] USW8 — [ditto PO
719 PLC utM1 s [User timer for PLC 0.00
[720] setting s |ditto 0.00
[721] s |ditto 0.00
[722] s |ditto 0.00
[723] i s |ditto 0.00
[724] %/ 0.00 - 300.00 s |ditto 0.00
[725] UT™M7 0.00 - 300.00 s |ditto 0.00
726 UTM8 0.00 - 300.00 s |[ditto 0.00
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Name [ | 2 | 3 | 4 Usef
SArating | 1Arating Standard Model | With SEF__ | With ARC | With SEF and ARC | Sel
1|Passwd Setting Password - -- |Password for Setting menu 0000
2 Test password - -~ |Password for Test menu 0000
E MIMIC password B .~ [Password for MIMIC control mode 0000
4|Notes Plant name - - |Plant name no-name
5 Description - -- | Description no-data
6| Records TripAEN Off/On -~ |Trip Alarm Enable off
7 Trips ALM 0- 30000 — [TripAlarm 10000
¢ SIVAEN Off/On — |Si"yAlarm Enable off
9 SIVALM 1- 30000 E6 |ziyAlarm 10000 Q
[ 0] Y alue 10-20 = [Ywiue 20
K Bi-trigger events 0-128 — |Number of bi-trigger (on/off) events 100
12 Fault locator Off/On --  |Fault Locator Enable Off
[ 13 ‘Al sampling 24148 | Al sampling frequency 24
4 Record time 0.1-600 s |Recordtime 10
T Pre-trig POS 0- 100 %  [Pre-trigger position 50
[ 19 Operation mode OW/SAT " [Record operation mode
7] OPT1 Off/On -~ |Option1 for disturbance record trigger Enable
T OPT2 Off/On --  |Option2 for disturbance record trigger Enable
T OPT3 Off/On --  |Option3 for disturbance record trigger Enable
W OPT4 Off/On --  |Option4 for disturbance record trigger Enable
2| OPT5 Off/On --  |Option5 for disturbance record trigger Enable On
z OPT6 Off/On | Option6 for disturbance record trigger Enable =N 0
23] OPT7 Off/On -~ |Option7 for disturbance record trigger Enable On
| 24 OPT8 Off/ On | Option8 for disturbance record trigger Enable ©On
| 25| oc 05- 2500 0.10- 50.00 A |oc 0 100/200
| 28| EF 05- 1250 0.10- 25.00 A [eF - . 30/060
27 SEF 0.025- 0125 0.005- 0.025 A |sEF b 4 070.200 - 1.00/0.200
B NOC 05-100 0.10- 200 A |Noc N 207040
|29 ov 10.0- 2000 vV |ov A\ N 1200
|30 v 10- 1300 vV |ov ) N 60.0
BE Zov 10- 1300 V_|zov ~ =\ 200
B NOV 70- 1300 v_[Nov o 200
_33 SIG1 0-3071 --  |Disturbance record binary signal #1 v “ Refer to the Disturbance record default setting
34 SIG2 0- 3071 | Disturbance record binary signal #2 N ditto
[ 35 SIG3 0- 3071 | Disturbance record binary signal #3 ditto
B3 SIG4 0- 3071 | Disturbance record binary signal #4 ditto
[ 37| SIG5 0- 3071 " |Disturbance record binary signa ditto
_38 SIG6 0-3071 --  |Disturbance record binary sig ﬁ y ditto
39 SIG7 0-3071 --  |Disturbance record binary sif w ditto
|4 SIGs 0- 3071 ~_|Disturbance recofdibinary signal ditto
“1 SIGY 0-3071 - |Disturbance géoord binatysignal # ditto
Rz SIG10 0- 3071 | Disturbana@record binty sigral #10 ditto
43 SIG1 0- 3071 | Disturbance record.Binary signal #11 ditto
|44 SIG12 0-3071 | Disturbange record biiary signal #12 ditto
G SIG13 0-3071 - | Disturbance regord binarysignal #13 ditto
[ as| SIG14 0- 3071 | Distutaiics.record Binary signal #14 ditto
|47 SIG15 0-3071 | Disfurbange regerd binary signal #15 ditto
[ 4 SIG16 0- 3071 | Disturbafice recordbinary signal #16 ditto
[ 49 SIG17 0- 3071 - _{Bisturbance retord binary signal #17 ditto
BE SIG18 0- 3071 Disturbance record binary signal #18 ditto
E SIG19 0- 3071 & | Disturbance record binary signal #19 ditto
52, SIG20 0-3071 -~ |Bisturbance record binary signal #20 ditto
[ 53 SiG21 0- 3071 % [Disturbance record binary signal #21 ditto
| 5 SIG22 0- 3071 | Disturbance record binary signal #22 ditto
BE SIG23 0-307 | Disturbance record binary signal #23 ditto
E SIG24 0-3071 A“ Disturbance record binary signal #24 ditto
57| SIG25 0- 307 . | - |Disturbance record binary signal #25 ditto
_58 SIG26 0- --  |Disturbance record binary signal #26 ditto
B SIG27 0- 8071 | Disturbance record binary signal #27 ditto
_60 SIG28 0-3070n, 4 -- |Disturbance record binary signal #28 ditto
B SIG29 7708071 | Disturbance record binary signal #29 ditto
T SIG30 "' ‘ﬁ --  |Disturbance record binary signal #30 ditto
_63 SIG31 ‘ (0 --  |Disturbance record binary signal #31 ditto
_64 SIG32 )- 3071 --  |Disturbance record binary signal #32 ditto
[ o] EVENT1 0- 3071 — |Eventrecord signal #1 Refer to the Event record default setting
[ o] EVENT 0- 3071 — |Event record signal #2 ditto
| e EVENTS),. | 0-3071 — |Event record signal #3 ditio
| e EVENT4 | A4  o-3o1t — |Event record signal #4 ditio
| o9 EVENT5 s 0- 3071  |Eventrecord signal #5 ditto
70 EVENT6 0-3071 -~ |Event record signal #6 ditto
7 EVENT7 0- 3071 - |Event record signal #7 ditto
| 72| EVENTS 0- 3071 - |Eventrecord signal #8 ditto
73 EVENTO 4 0-3071 ~ [Eventrecord signal #9 ditto
[ 74 EVENT10 0- 3071 - |Event record signal #10 ditto
|75 EVENT11 0-3071 — [Eventrecord signal #11 ditto
| 7] VENT12 0-3071 " [Eventrecord sigral #12 ditto
77 ENT13 0- 3071 — |Event record signal #13 ditto
7 EVENT14 0-3071 — |Eventrecord signal #14 ditto
7 EVENT15 0-3071 -~ |Event record signal #15 ditto
EVENT16 0-3071 —— |[Eventrecord signal #16 ditto

— 351 —



TOSHIBA

6F2S0842

Setting for Control, Record, Status, Time, Communication, Passw ord, Panel, Others

No. Range Units Contents Default Setting of Relay Series(5A rating / 1A rating)
Name [ ] 2 ] 3" | 4 User
5Arating | 1Arating Standard Model | WithSEF__ | With ARC | With SEFand ARC|  Sel
81 EVENT17 0-3071 -~ |Event record signal #17 ditto
&2 EVENT18 0- 3071 -~ |Event record signal #18 ditto
[ 83 EVENT19 0- 3071 -~ |Event record signal #19 ditto
_84 EVENT20 0-3071 -- |Event record signal #20 ditto
B EVENT21 0- 3071 — [Bventrecord signal #21 ditto
[ 89 EVENT22 0- 3071 — [Event record signal #22 ditto
& EVENT23 0- 3071 - [Event record signal #23
| egl EVENT24 0- 3071 - |Event record signal #24
B EVENT25 0- 3071 -~ |Event record signal #25
B EVENT26 0- 3071 -~ |Event record signal #26
ol EVENT27 0- 3071 —— |Event record signal #27
o EVENT28 0- 3071 —— |Event record signal #28
[ o3 EVENT29 0- 3071 —— |Event record signal #29
[ o EVENT30 0- 3071 — [Event record signal #30
[ o5 EVENT31 0- 3071 — [Event record signal #31
| sl EVENT32 0- 3071 -~ |Event record signal #32
| o7l EVENT33 0- 3071 - |Event record signal #33
| ogl EVENT34 0- 3071 - |Event record signal #34
| o EVENT35 0- 3071 -~ |Event record signal #35
| 100] EVENT36 0- 3071 -~ |Event record signal #36
[ 101 EVENT37 0- 3071 —— |Event record signal #37
[ 102 EVENT38 0- 3071 —— |Event record signal #38
[ 103 EVENT39 0- 3071 -~ |Event record signal #39
[ 104 EVENT40 0- 3071 -~ |Event record signal #40
[ 105 EVENT41 0- 3071 - |Event record signal #41
[ 109 EVENT42 0- 3071 — [Event record signal #42
[ 107 EVENT43 0- 3071 — [Event record signal #43
| 108] EVENT44 0- 3071 —— |Event record signal #44
| 10| EVENT45 0- 3071 -~ |Event record signal #45
[ 110] EVENT46 0- 3071 —— [Event record signal #46
BEERl EVENT47 0- 3071 —— |Event record signal #47
[ 112] EVENT48 0-3071 -~ |Event record signal #48
113 EVENT49 0- 3071 - |Event record signal #49
[ 114 EVENT50 0- 3071 -~ |Event record signal #50
[ 115 EVENT51 0- 3071 — [Event record signal #51
[ 119 EVENT52 0- 3071 — [Event record signal #52
| 117] EVENT53 0- 3071 —— |Event record signal #53
| 11| EVENT54 0- 3071 -~ |Event record signal #54
| 11| EVENTS5 0- 3071 -~ |Event record signal #55
[ 120] EVENT56 0-3071
[ 121] EVENT57 0- 3071
[ 122] EVENT58 0- 3071
[ 123 EVENT59 0-3071
[ 124 EVENT60 0-3071
| 125| EVENT61 0-3071
[ 129 EVENT62 0- 3071
| 127] EVENT63 0-3071
| 128] EVENT64 0-3071
[ 129 EVENT65 0-3071
[ 130] EVENT66 0-3071
131 EVENT67 0- 3071
[ 13 EVENT68 0-3071 SN
[ 133 EVENT69 0- 3071 o
[ 134 EVENT70 0- 3071 vent record signal #70
[ 135 EVENT71 0- 307 \ent record signal #71
| 136] EVENT72 0- 3071 Event record signal #72
| 137] EVENT73 Event record signal #73
| 13g] EVENT74 Event record signal #74
Tag EVENT75 Event record signal #75
T4O EVENT76 Event record signal #76
[ 141 EVENT77 Event record signal #77
[ 142 EVENT78 -~ |Event record signal #78
[ 143 EVENT79 -~ |Event record signal #79
[ 144 EVENTS0 - [Event record signal #80
W -~ |Event record signal #81
| 1ag| -~ |Event record signal #82
| 1a7] 0-3071 -~ |Event record signal #83
| 148| 0-3071 - |Event record signal #84
[ 149 EVENTS5 0- 3071 —— |Event record signal #85
[ 150 EVENTS6 0- 3071 -~ |Event record signal #86
[ 151 EVENTS? 0- 3071 -~ |Event record signal #87
[ 152 EVENT88 0- 3071 -~ |Event record signal #88
[ 153 EVENTE, 0- 3071 - [Event record signal #89
[ 154 EVENT90 0- 3071 - [Event record signal #90
| 155| EVENTO1 0- 3071 - |Event record signal #91
| 56| VENT92 0- 3071 -~ |Event record signal #92
[ 157] ENT93 0- 3071 —~ [Event record signal #93
1 EVENT94 0-3071 --  |Event record signal #94
1 EVENT95 0-3071 -- |Event record signal #95
EVENT9% 0-3071 -- |Event record signal #96
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161 EVENT97 0- 3071 —|Event record signal #97 ditto
[ 162 EVENT98 0- 3071 — [Event record signal #98 ditto
[ 163 EVENT99 0- 3071 — [Event record signal #99 ditto
K EVENT100 0-3071 — [Eventrecord signal #100 ditto
[ 165 EVENT101 0- 3071 — [Eventrecord signal #101 ditto
[ 169 EVENT102 0- 3071 — [Event record signal #102 ditto
[ 167 EVENT103 0- 3071 - [Event record signal #103 ditto
| 68| EVENT104 0- 3071 - |Event record signal #104 ditto
| 69| EVENT105 0- 3071 — |Event record signal #105 Q
| 70| EVENT106 0- 3071 — |Event record signal #106
|7 EVENT107 0- 3071 — |Event record signal #107
17| EVENT108 0- 3071 — |Event record signal #108
[ 173 EVENT109 0- 3071 — |Event record signal #109
[ 174 EVENT110 0- 3071 — |Event record signal #110
[ 17| EVENT111 0-3071 — |Event record signal #111
[ 17| EVENT112 0-3071 — |Event record signal #112
[ 177 EVENT113 0- 3071 — [Eventrecord signal #113
[ 179 EVENT114 0- 3071 — [Eventrecord signal #114
[ 179 EVENT115 0- 3071 — [Eventrecord signal #115
[ 180] EVENT116 0- 3071 — [Eventrecord signal #116
[ 18] EVENT117 0- 3071  [Eventrecord signal #117
[ 182 EVENT118 0- 3071  [Eventrecord signal #118 = ditto
[ 183 EVENT119 0- 3071  [Event record signal #119 ditto
| 184] EVENT120 0- 3071 — |Event record signal #120 ditto
| 19| EVENT121 0- 3071 — |Event record signal #121 0 ditto
E EVENT122 0- 3071 — |Event record signal #122 - . ditto
187] EVENT123 0- 3071 ~ [Event record signal #123 ) 4 ditto
| g EVENT124 0-3071 —[Event record signal #124 N ditto
= EVENT125 0-3071 —[Event record signal #125 A\ § ditto
| 190 EVENT126 0-3071 —[Event record signal #126 A\ N ditto
| 191 EVENT127 0-3071 —_|Event record signal #127 ~_ =\ ditto
[ 192 EVENT128 0- 3071 — [Eventrecord signal #128 h ditto
193] Com RSM-X addr 1-32 - |RSM-X address W [ 1
[ 194 R-CH1 protocal Modbus / RSM-X — [Rear port CH1 protocol ™ RSM-X
[ 195 R-CH2 protocol IEC103/ DNP3.0 = [Rear port CH2 protocal IEC103
| 106] R-CH3 protocol PRN / Modbus / IEC103/ DNP3.0 - |Rear port CH3 protocol PRN
[ 197 R-CH1 Baud rate 967192 " [Rear port CH1 Baud rate 96
E R-CH2 Baud rate 96/192 ~ |RearportCH2Bavdrate 4 )0 96
199 R-CH3 Baud rate 4.8/9.6/19.2 -- |Rear port CH3 Baud rate ' 96
E R-CH1 Stop bit it/ 2bit — |Rear port CH1 StEpbitN, | 1bit
201 R-CH2 Stop bit 1bit / 2bit - |Rear port CH2 Stop bit | 1bit
| 202 R-CH3 Stop bit it/ 2bit —|Rear port GH3 Stop bit/ 1bit
[ 203 R-CH1 parity Non/ Odd/ Even — |Rear port CHY parity/ Non
| 204 R-CH2 parity Non/ Odd/ Even — | Rear port@H2 parity. Non
[ 205 R-CH3 parity Non/Odd / Even — |Rear port CHaparity Non
[ 209 R-E(hCH1 protocol NA/DNP3.0 —_|Rear poiiEther stocol NA
| 207 R-EthCH2 protocol NA/DNP3.0 —|Redr port EtheRCH2 protocol NA
[ 208 R-EthCH1 IP(low) B —_|Réabport Ether CHA 1P address (Low)
[ 209) R-EthCH1 IP(high) - —_|Rear port Ethef CH1 1P address (High)
[ 219 R-EthCH1 sm(low) - Rear p er CH1 Subnet mask (Low)
E R-EthCH1 sm(high) - & | Rear port Ether CH1 Subnet mask (High)
212) R-EthCH1 gw(low) N - |Rearport Ether CH1 default gateway (Low)
[ 213 R-EthCH1 gw(high) B % |Rear port Ether CH1 default gateway (High)
214 R-EthCH2 IP(low) - —IRear port Ether CH2 IP address (Low)
| 215 R-EthCH2 IP(high) B " |Rear port Ether CH2 1P address (High)
E R-EthCH2 sm(low) B 0 Rear port Ether CH2 Subnet mask (Low)
217} R-EthCH2 sm(high) B 2 b — |Rear port Ether CH2 Subnet mask (High)
[ 219 R-EthCH2 gw(low) — |Rear port Ether CH2 defauilt gateway (Low)
[ 219 R-EthCH2 gw(high) — [Rear port Ether CH2 defauit gateway (High)
[ 220 F-baud rate 06/19.2/ BL576 4 — |Front port baud rate 96
21 Mod-addr CH1 = = [Modbus address CH1 1
| 222] Mod-addr CH3 A2 | Modbus address CH3 1
| 223 [EC-addr CH1__ { W \a 0- 254 — [IEC103 address CH1 1
| 224 JEC-addr CH3 0- 254 — [EC103 address cH3 1
[ 225 |EC-M.D.B ormal / Blocked — [EciosmDBLK Normal
[ 229 DNP-addyGH2 0- 30000 — [DNP3.0address cHz 0
[ 227] DNP-addrCH3 ] 0- 30000 — [DNP3.0 address CH3 0
228| Status Display value ) 4' Primary/ Secondary - |metering Primary
| ol Time syne JLodal/IRIG/GPS /BI/ComCH1/ | [, sync source Local
Com.CH2/Com.CH3
B GMT 12-12 hrs 0
E Sync adjustment -9999 - 9999 ms | Time sync compensation 0
[ 23] BLOFFT &y 1-60 min_|Panel bacKight off time 3
| 233 STARSTT 0-24 hrs | Panel state reset time 24
| 234 Power Send/ Receive = Send
[ 235 Current Lag / Lead -» Lead
236 BPM Fix/Var --  |CB pulse mode Fix
DS1PM Fix/Var -- |DS1 pulse mode Fix
DS2PM Fix/Var -- |DS2 pulse mode Fix
DS3PM Fix/ Var -- |DS3 pulse mode Fix
DS4PM Fix/ Var --  |DS4 pulse mode Fix
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241 DS5PM Fix/ Var -- |DS5 pulse mode Fix
| 242 EDS1PM Fix/ Var -~ |EDS1 puise mode Fix
[ 243 EDS2PM Fix/ Var - |EDS2 puise mode Fix
| 244] CBOPP 0.1-100.0 s |CB open pulse width 50
| 2a5| CBCLP 0.1- 100.0 s |CB close pulse width 50 ~
| 246| DS10PP 0.1- 100.0 s |DS1 open pulse width 50
| 247| DS1CLP 0.1-100.0 s |DSf close pulse width 50
| 248 DS20PP 0.1-100.0 s |DS2 open pulse width 50
[ 229 DS2CLP 0.1-1000 s |DS2close pulse widih 50
[ 250) DS30PP 0.1- 100.0 s |DS3 open puise width 50
[ 251 DS3CLP 0.1-1000 s |DS3close puise vidih 50
[ 252 DS40PP 0.1- 100.0 s |DS4 open puise width 50
[ 253 DS4CLP 0.1- 100.0 s |DS4 close pulse width 50
| 254] DS50PP 0.1- 100.0 s |DS5 open pulse width 50
| 255| DS5CLP 0.1- 100.0 s |DS5close pulse width 50
| 256| EDS10PP 0.1- 100.0 s |EDS1 open pulse width 50,
| 257| EDS1CLP 0.1-100.0 s |EDST close pulse width 50
[ 258 EDS1EAP 0.1-100.0 s |EDS1 earth pulse widih
[ 259) EDSTFRP 0.1-1000 s |EDST free puise widih i
[ 260) EDS20PP 0.1- 100.0 s |EDS2 open puise width 50
[ 261 EDS2CLP 0.1-1000 s |EDS2 close pulse width 0
| 262] EDS2EAP 0.1-100.0 s |EDS2 earth puise width g
263 EDS2FRP 0.1-1000 s |EDS2 free puise width 0
| 264] COS1PM Latch/ Pulse -~ |cos1 pulse mode Latch
| 265| COS2PM Latch/ Pulse -~ |cos2 pulse mode Latch
| 266 COS3PM Laich/ Pulse — |cos3puise mode Laich
| 267 COS4PM Laich/ Pulse — |cos4puise mode Laich
[ 28] CBRSPT 0.1- 100.0 s |CB response checktimer 200
| 269) DSTRSPT 0.1-1000 s |DS1 response check timer 200
[ 279 DS2RSPT 0.1-1000 s |DS2response check timer 200
| 2n| DS3RSPT 0.1- 100.0 s |DS3 response checktimer 200
| 272 DS4RSPT 0.1- 100.0 s |DS4 response checktimer 200
| 273 DS5RSPT 0.1- 100.0 s |DS5 response checktimer 200
| 274) EDSIRSPT 0.1-100.0 s |EDST response checktimer 200
[ 25| EDS2RSPT 0.1-100.0 s |EDS2 response check timer 200
| 26| CBPLT 0.1-100.0 s |CB palette check fimer 200
Ed DS1PLT 0.1-100.0 s |DS1 palette check timer 200
[ 279 DS2PLT 0.1-1000 s |DS2 palette check timer 200
[ 279 DS3PLT 0.1-1000 s |DS3 palette check timer 200
[ 280 DS4PLT 0.1- 100.0 s |DS4 palette ch 200
[ 28] DS5PLT 0.1- 100.0 s |DS5 palette cHeck timer 200
| 282 EDSTPLT 0.1-100.0 s |EDS1 pal eck i 200
| 283 EDS2PLT 0.1-100.0 s |EDS2 palette r 200
| 24| IND1PLT 0.1-100.0 s |ND1 heck 200
| 285 IND2PLT 0.1-100.0 s |IND2 paletie fimes 200
| 2s6| IND3PLT 0.1-100.0 s |IND ched 200
[ 287 IND4PLT 0.1-1000 s |IND4pal timer 200
| 28] INDSPLT 0.1-1000 s N e check timer 200
[ 289) INDGPLT 0.1-1000 S 6 palette check timer 200
[ 290) IND7PLT 0.1-1000 IND7 heck timer 200
| 291 IND8PLT 0.1-100.0 & | IND8 palette check imer 200
202 OPLOCK Unlock/ Lock = n lock Unlock
| 293] IHALMEN Off/ On | high alarm enable off
| 204| IHWAREN Off/ On - |phigh warning enable off
| 295| ILALMEN Off/ O — |rlowalarm enable off
| 298| ILWAREN Off/ On |lowwarning enable Off
[ 297] VHALMEN Off/ O — [V high alarm enable Off
[ 298] VHWAREN off [V high warning enable Off
[ 299) VIALMEN off [6n ~ [Viowalarmenable off
[ 300] VLWAREN off/ — [Viowwarning enable off
| 301| PHALMEN n —— |Phigh alarm enable off
| 302] PHWAREN 7 [P high warning enable off
| 303 PLALMEN / = |Plowalarmenable Off
[ 304 PLWAREN n — |Plowwarning enable Off
| 05| QHALME Off/ On -- |Qhigh alarm enable Off
[ 06| QHWAI /0on - |Qhigh warning enable Off
W QLA Off/On -- |Qlowalarmenable Off
[ 08| QLWARE! Off/On — |Qlowwarning enable off
[ 309 THALMEN Off/On — [fnigh alarm enable off
| 310] THWAREN Off/ On — [fhighwarning enable off
| an1| fLALMEN Off/On --  |flowalarm enable off
| 312 fLWAREN Off/On --  |flowwarning enable off
[ 13| IeHALME! Off/On |l nigh alarm enable off
[ 14| IeHWAREN Off/ On " |ie high warning enable off
IEE |eLALMEN Off/ On — |lelowalarm enable Off
[ 31| WAREN Off/On — [letowwarning enable Off
[ 317 ALMEN Off/On — [Vehighalarm enable off
3 VeHWAREN Off/On --  |Ve highwarning enable off
VelALMEN Off/On --  |Velowalarmenable off
VeLWAREN Off/On --  |Velowwarning enable off
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321 THALM 0.0- 9999 KA |Ihighalarm
| 322 IHWAR 0.0- 9999 A [Ihighwarning
[ 323 ILALM 00- 9999 KA [llowalarm
[ 324 ILWAR 0.0- 999.9 & [llowwarning
| 325] IHYST 0.00-0.10 A [Inysteresis
| 326] VHALM 0.0- 9999 W |Vhighalarm
| 327] VHWAR 0.0- 9999 W |V highwarning
| a8 VIALM 0.0-999.9 W |Viewalarm
[ 329 VLWAR 0.0- 9999 W |Viowwarning
| 330] VHYST 00-200 W |V hysteresis
E3 PHALM £999.9- 999.9 MW [P highalarm
B2 PHWAR £999.9- 999.9 MW [P high warning
I PLALM -999.9- 999.9 MW [P lowalarm
[ 334 PLWAR 999.9- 999.9 MW _|P low warning
[ 335 PHYST 0.0- 200 MW _|P hysteresis
[ 336| QHALM 999.9- 999.9 Mv_|Qhighalarm
| 337 QHWAR -999.9- 999.9 Mv_|Q highwarning
B QLALM £999.9- 999.9 Mv_|Qlowalarm
[ 330 QLWAR 9999 - 999.9 Mv_|Qlowwarning
[ 30| QHYST 00-200 Mv_|Q hysteresis
B THALM 250- 750 Hz |fhighalarm
E fHWAR 250- 750 Hz |fhighwarning =N 0
343) LALM 250- 750 Hz |flowalarm 0
| 344 LWAR 250- 750 Hz |flowwarning 50
| 3a5| HYST 0.00- 0.10 Hz |fhysteresis 0 0.00
[ 3a6| leHALM 0.00- 99.99 A [lehighalarm - . 0.00
[ 347 1eHWAR 0.00- 99.99 A [le highwarning ) 4 0.00
|34 1eLALM 0.00- 99.99 KA |lelowalarm N 0.00
| 349 1eLWAR 0.00- 99.99 KA_|le low warning A\ N 0.00
| 350 leHYST 0- 100 A [lehysteresis ) N 0
E VeHALM 0.0- 9999 KV_[Ve highalarm ~ =\ 00
| 352 VeHWAR 0.0- 9999 RV_[Ve high warning o 00
| 353 VelALM 00- 999 KV |Velowalarm N [N 00
[ 354 VeLWAR 0.0- 999.9 W |Velowwarning ™ 0.0
[ 355 VeHYST 0.0-200 W |Ve hysteresis 0.0
| 36| Demand fime min/5min/10min/15min30min/60min | - |Demand time 10min
[ 357 CBCTS NA/C-On/C-Off/C-OnOffiCycle ~ [cB count status NA
| 358 DSICTS NA/C-On/C-OffiC-OnOffiCycle — |DST countstatus y R NA
350) DS2CTS NA/C-On/C-OffiC-OnOffiCycle ~ |pszcount status v NA
| 360) DS3CTS NA/C-On/C-OffiC-OnOffiCycle - |DS3 count status@ | NA
| 361 DS4CTS NA/C-On/C-OffiC-OnOffiCycle ~ |DS4countstafls | NA
| 362 DS5CTS NA/C-On/C-OffiC-OnOffiCycle ~ |DSscontdtas 4 NA
| 363 EDSICLOSECTS NA/C-On/C-OfiC-OnOfiCycle — |EDST glose countsid NA
E EDS1EARTHCTS NA/C-On/C-Off/C-OnOffiCycle - |EDS1 earthcount sta NA
ES EDS2CLOSECTS NA/C-On/C-OfiC-OnOfiCycle -~ |EDS2 close calintstatu NA
E EDS2EARTHCTS NA/C-On/C-OfiC-OnOfiCycle —_|EDS2eaithcou NA
| 367] CcTiS NA/On/ Off / OnOff —[Coditter1 stat NA
EZ CcT2s NA/On/ Off / OnOff —_|CounterZstatus NA
| 369) CT3s NA/ On/ Off/ OnOft —_eountef@stat NA
[ 70 CT4S NA/On/ Off/ OnOft ord status NA
Ed CT58 NA/On/OfF/OnO_4y, | m status NA
372) CT6S NA/On/ Off / OnOff | Countér status NA
IEE cT7s NA/On/ Off/ OnOft % |Counter7 status NA
| a74) CT8S NA/On/ Off / OnOff ~Counter8 status NA
IEZ CBCTAEN 0ff/ O | cB countalarm enable Off
|37 CBCTALM 0-30000 . 5 |W» |[CBcountalarm 0
377, DS1CTAEN Off / Oy b - DSt countalarmenable Off
IEZ DS1CTALM 0- 30000 — |DSt countalarm 0
IEE DS2CTAEN off [©n " |ps2 count alarm enable off
B DS2CTALM 0- 300000, 4 — |pS2countalarm 0
EX DS3CTAEN | Ds3 count alarm enable off
E DS3CTALM ~ |ps3countalarm 0
B DSACTAEN — |DS4 count alarm enable off
2 DSACTALM — |ps4countalarm 0
I DS5CTAEN | PS5 count alarm enable off
I DS5CTA | pS5 countalarm 0
E EDS1CLOS -@' Off /On -- |EDS1 close count alarm enable Off
EX EDSICLOSECTAIM.| 4~ 0-30000 —_|EDS1 close count alarm 0
| 389) EDSTEARTHCTAEN | dl Off/On —|EDS1 earth count alarm enable off
390) EDSTEARTHCTALM 0- 30000 " |EDST earth count alarm 0
IEX EDS2CLOSECTAEN Off/ On - |EDS2 close count alarm enable Off
EZ EDS2CLOSECTALM 0- 30000 — |EDS2 close count alarm 0
EX EDS2EARTHCTAEN Off/ On -~ |EDS2 earth count alarm enable off
B S2EARTHCTALM 0- 30000 - |EDS2 earth count alarm 0
IES CT1AEN Off/On | Countert alarm enable off
EZ TIALM 0- 30000 ~ |Countert alarm 0
W 2AEN Off/On --  |Counter2 alarm enable Off
CT2ALM 0- 30000 -- |Counter2 alarm 0
CT3AEN Off/On -- |Counter3 alarm enable Off
CT3ALM 0- 30000 -- |Counter3 alarm 0
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401 CT4AEN Off/On -- |Counter4 alarm enable off
| 402 CT4ALM 0- 30000 - |Counter4 alarm 0
| 03| CT5AEN Off/On - |Counter5 alarm enable Off
| 204 CT5ALM 0- 30000 - |Counter5 alarm 0
[ 03] CT6AEN Off/On —~ [Counter6 alarm enable off
[ 09 CT6ALM 0- 30000 — [Counter6 alarm 0
| a07] CT7AEN Off/On —~ [Counter7 alarm enable off 4
408| CT7ALM 0- 30000 --  |Counter7 alarm 0
| 09| CTBAEN Off/ On - |Counter8 alarm enable Off
[ 219 CTBALM 0- 30000 = |Counter8 alarm 0
| a11| CBCTTAEN Off/On - |cB close total time alarm enable
| 12| CBCTT ALM 0- 30000 day |CB close total time alarm
[ 13 CBCTT ALM 0- 1440 min | CB close total time alarm
[ 214 CBCTT ALM 0-60 s |CB close total time alarm
[ 15 TT1AEN Off/ On " [otal time1 alarm enable
[ 419 TT1ALM 0- 30000 day |total time1 alarm
[ a17] TT1ALM 0- 1440 min_|total time1 alarm
[ 19 TT1ALM 0-60 s |iotal timet alarm
[ 219 TT2AEN Off/On " [otal time2 alarm enable
[ 420 TT2ALM 0- 30000 day |total time2 alarm
[ 221 TT2ALM 0- 1440 min_|total time2 alarm
[ 222 TT2ALM 0-60 s |iotal time2 alarm
= TT3AEN Off/On " [otal time3 alarm enable
[ 424 TT3ALM 0- 30000 day |total time3 alarm 0
[ 25| TT3ALM 0- 1440 min_|total time3 alarm 0
[ 26| TT3ALM 0-60 s [total time3alarm 0
[ 27| TT4AEN Off/ On - |total time4 alarm enable Off
[ 428 TT4ALM 0- 30000 day |total time4 alarm 0
| 229 TT4 ALM 0- 1440 min |total time# alarm 0
| 30| TT4 ALM 0-60 s [total timed alarm 0
| 431 TT5AEN Off/On " [otal time5 alarm enable off
[ 432 TT5ALM 0- 30000 day |total time5 alarm 0
| 433 TT5ALM 0- 1440 min_|total time5 alarm 0
| 234 TT5ALM 0-60 s |iotal time5 alarm 0
| 435 TT6AEN Off/On - [otal time6 alarm enable off
| 439 TT6ALM 0- 30000 day |total time6 alarm 0
| 437 TT6 ALM 0- 1440 min_|total time6 alarm 0
| 39 TT6 ALM 0-60 min_|total time6 alarm 0
| 39 TT7AEN Off/ On = [otal time7 ala off
[ 440) TT7ALM 0- 30000 day |total time7 0
| 241 TT7AM 0- 1440 min_|total time7 a 0
| 242 TT7AM 0-60 s [otalti 0
443|Notes Signal name1 - --|Signal nai Bl signal Refer to the Disturbance record default setting
444 Signal name2 - - [ditto ditto
| aas| Signal name3 - — |aitto ditto
| aa6| Signal named i ditto
| aa7| Signal name5 ditto
| aag| Signal name6 ditto
| 449 Signal name7 ditto
| 450 Signal name8 ditto
| 451 Signal name9 ditto
| 452 Signal name10 ditto
| 453 Signal name11 ditto
| 454 Signal name12 ditto
| 55| Signal name13 ditto
| 456| Signal name14 ditto
| as7] Signal name15 ditto
| 458 Signal name16 ditto
| 459 Signal name17 ditto
| a60| Signal name18 ~ |dito ditto
[ 461 Signal name19 ~ |aito ditto
[ 462 Signal name20 ~ |aito ditto
[ 263 it ditto
| 64 it ditto
[ 265 it ditto
[ 264 — aito ditto
[ 467 Signal name25 B ~ [aito ditto
[ 6] Signal name26 B ~ [aito ditto
[ 469) Signal name27 B ~ [aito ditto
[ 479 Signal name28 B ~ |aito ditto
[ a71] Signal name: B ~ [aito ditto
[ a2 Signal name B ~ |dito ditto
[ 473 Signal name31 B ~ |dito ditto
[ 474 ignal name32 B — aito ditto
ﬁ name1 - -- |Event name for event record Refer to the Event record default setting
[ 79 Event name2 - 127 B = aito ditto
4 Event name128 - — aito ditto
Contrast 10 - 90 --  |Panel LCD contrast -
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479| Records Trips 0-99999 -- | Trips (lowerword) 0
[ 480) Trips 0-99999 -- | Trips (upper wor) 0
[ 481 ARCs 0- 99999 - |ARCs (1ower word) = [ 0
[ 482 ARCs 0-99999 -- |ARCs (upper word) - | 0
[ 483 TINA 0- 99999 E6 |ZI"A (lower word) 0
[ 484 TINA 0- 99999 E6 |=I"A (upper word) 0
[ 485 TINB 0- 99999 E6 |=I"B (lower word) 0
[ 489 TINB 0- 99999 E6 |=I"B (upper word) 0
| 487 TINC 0- 99999 E6 |5INC (lower word) 0 4
| 4sg] TINC 0- 99999 E6 |ZINC (upper word) 0
489 Status Wh+ 0- 999999 KWh  |Wh+ (lower word) 0
[ a90| Whe 0- 999999 KW\h |Whe+ (upper word) 0
[ 29| Wh 0- 999999 KWWh [Wh- (lower word) 0
[ a92] Wh 0- 999999 KWh | Wh- (upper word) 0
[ 403 varh+ 0- 999999 Warh |varh+ (lower word) 0
W varh+ 0- 999999 kvarh |varh+ (upper word) 0
| a95| varh- 0- 999999 karh |varh- (lower word) 0
| 499| varh- 0- 999999 kvarh |varh- (upper word)
497| Control CBCT 0- 29999 -~ |CB operation counter (lower word)
[ 408 CBCT 0- 29999 -~ |CB operation counter (upper word) 0
| 499 DSICT 0- 29999 | DS1 operation counter (lower word) 0
E DS1CT 0- 29999 -- | DS1 operation counter (upper word) -_— 0
501 DS2CT 0- 29999 -- | DS2 operation counter (lower word) 0
| 502] DS2CT 0- 29999 -- | DS2 operation counter (upper word) 0
| 50| DS3CT 0- 29999 -- | DS3 operation counter (lower word) 0
E DS3CT 0- 29999 - |DS3 operation counter (upper word) ‘ N 0
505) DSACT 0- 29999 - |Ds4 operation counter (lower word) ' 0
E DSACT 0- 29999 - |Ds4 operation counter (upper word) \‘ 0
507] DS5CT 0- 29999 -~ |DS5 operation counter (lower word) \ 0
| 508] DS5CT 0- 29999 - |DS5 operation counter (upper word) ‘ 0
| 509) EDSICLOSECT 0- 29999 - |EDS1 close counter (lower word) S 0
510) EDS1CLOSECT 0-29999 - |EDS1 close counter (Upper word) h W 0
E EDSIEARTHCT 0- 29999 -~ |EDS1 Earth counter (lower word) o [N 0
512 EDS1EARTHCT 0- 29999 --  |EDS1 Earth counter (upper word) | 0
[ 519] EDS2CLOSECT 0- 29999 -~ |EDS2 close counter (lower word) 0
[ 514] EDS2CLOSECT 0- 29999 -~ |EDS2 close counter (upper word) 0
IBE EDS2EARTHCT 0- 29999 -~ |EDS2 Earth counter (ower word 0
E EDS2EARTHCT 0- 29999 —|EDS2Earth counter (upper wdid) 0
517] cT1 0-29999 - |Counter1 (Iower word) v 0
E CT1 0-29999 -~ |Counter1 (upperford) 0
519 CT2 0- 29999 - |counter2 (low ‘m 0 0
| 520) cT2 0- 29999 ~ | Counter2 (dpper word) / 0
I CT3 0- 29999 [ Counter3 (loweriword 0
| 522 cT3 0-29999 — [Countoraliupper wo 0
| 523] CT4 0- 29999 | Counterd (loweword) 0
| 524 CcT4 0- 29999 R werm— 5
[ 525 cT5 0- 29999 ~_[Couiters (lowenword) 0
B CT5 0- 29999 —_[Caunter5l{upper word) 0
| 527 CT6 0- 29999 | Counter (1owef word) 0
[ 528 CT6 0- 29999 Counter6 (Upper word) 0
| 529 cT7 0- 29999 & Counterd (Iower word) 0
530) cT7 0- 29999 - lcountér? (upper word) 0
[ 531 cTs 0- 29999 [ [Cotnters (Iower word) 0
[ 532 CT8 0-29999 - fcounters (upper word) 0
[ 533 CBCTT 0- 2999 day |CB close total timer 0
| 534 CBCTT 0-1439 . |Qmin |CBdlose total timer 0
[ 535 CBCTT 0-59 % | s [CBclosetotal timer 0
[ 539 T 0- 29999 day |Total timer1 0
I T 0- 1409 min | Total imert [
BB ™ 0-500. 4 s [Total timer1 0
| 539 TT2 770-29999 day |Total timer2 0
| 540 TT2 T oba min_|Total timer2 0
I3 TT2 . O o0-59 s |Total timer2 0
[ 542 TT3 89 day |Total timer3 0
IEE T3 0- 1439 min | Total timer3 0
[ 544 T3, 0-59 s [Total timer3 0
| 545 T4 A 0- 29999 day |Total timerd 0
| 5] T4 | A  0-143% min_[Total timerd 0
| 547, T4 N~ 0-59 s |Total timerd 0
| 5ag] TT5 0- 29999 day |Total timer5 0
| 59| TT5 0- 1439 min_|Total timer5 0
| 550] TT5 0-59 s [Total timer5 0
| 551 6 4y 0- 29999 day |Total timer6 0
| 552 TT6 0- 1439 min_|Total timer6 0
| 553 TT6 0-59 s [Total timer6 0
| 554] ™7 0- 29999 day |Total timer7 0
| 555 TT7 0- 1439 min_|Total timer7 0
7 0-59 s |Total timer7 0
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PLC Default Setting (User cycle is 500ms.)

Quiput Tining Logic expression Tirer / AipAop
Gyce Tum 100 20 300 400 Hip Hop
Back

0 | DO | Wser Norm Sgrd toreset

Time Value

T5R0NOCT ELOK
1551 NOC2 FLOK
2
1563
7664 ONOCT_ BLOK

B2 AOK
155,

7568| LC_ BLOK
50|02 BLOK
15708 BLOK
171
72 TAMBLOK

1574 BD BLOXK

1581

1584 Ov1 BOXK

1585 OV2 BLOCK
:‘1513

1557

1588 0/1 BLOK

B[ 0/2 LOK

TBD|Z0/ BLOK
T8 Z0/2 LOK

|
156 | | |
T506|NOVT BLOCK -
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Quiput Tining Logic expression Tiner / AipAop

Gde Tm 0 0 0 0 FipFop Tiver

Ne nere 0| ® | e nm| 2| sgdoresst | & | O gz Time Value
1616|CTF BLOK -

1617|VIF BL.OXK _

%19 | I

1619 | [ |

TG0 EXT CFF -

1621|EXT VIF -

162
1623 ¥
1624

65

&5
&
&5
69
60
1631
163| (B READY X [(Z2[e 8] X
63| ARC BLOK X (2530154 X
63| ARG ND ACT -

1635|MANUAL (LOEE

6%

167

=3
160
T640{EXT TRPA
1641|EXT TRPB
62| EXT TRRC
0| EXT TRP
1644| B NTA
1645{(5F NT-B
[ 1686 NTC

1647 & INT

1648 ARCIINT
649/ ARCI-ST G0
60| ARCIC G
1651| ARCI-C INT
6| ARCFS GO
1653 ARCFS3 OND
1654 ARCI-SA GO

16665| ARCI-S5 GOND
1656

1657

1658

1659

1650

x
x

X| X X| <

XX > >

1661

x

XX x| >
X| X X| X

IR TRP+]
GE0FRCY. TRP+ (509
GS1FRCB TRP+[510
AEAFRON TRP+ [5TIICFRY
(48RS, TRP+ [5T20FRCb |
[48AFRC TRP+ [5T30FRCD |

3

7777
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Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner

0| O | e Norm S toreset gz Tire Vate

606 L CCIDA -
1697|L OCIDB -
1608]L_ OCIDC -

T700|L OCDA -
T701|L ODB -
T72|L 02DC -

T70A|L OCaDA -
T706]L OCDB -
T706|_OC3DC

7708/ CIDA -
709 OGIDB -
70| L O3IDC -

T72|L OCIFA -
T73|L OCIFB -
T714|L OCIFC -

LID0A
T725|L (008
L

L DOCIFA
729L DOCIFB
L DOCIFC

DOCFA

DOCRC

L DOCFA
1737|L_DOCHB
L DOCRC

L DOOFA
741|L DOOWB
L DOOFC

1724 L DOCIRA
| 75/l bCR8
1746)L_DOGIRC

3
:
:

3
2
:

;
:

— 360 —



TOSHIBA 6F2S0842

Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner |

0| O | e Norm S toreset gz Tire Vate

7oL CE -
T777|L 02 =
1778 -
7 | | |
1780 L DI -
1781|L. D2 =
72 | i |
il | | | i
T78A| L NI -

E
1

1787
1783
1789
170
™1
172|L BFID -
17| BZ2D -
1A

L
79| EFD
T798L D
97| ¢
T738|L D

T70|L. 4D

T800|L_NOCID

T801|L_NOCD

82

803

0L A

T805|L (BB
[ Ta0B|L_arC

1807
W‘ LEFl

TBO|L B2
1810
1811
TBR|L S
813 S
1814
1875,

T8T6[L_NOCI
1817
1818
1819
&0
4
&L BD

1823
184
1825
1826

18271
1828
189
1830
1831
1832
1833
184
1835

183

1837
1838
1839
1840
1841
1842

r
H
i

I_II_II_II_

:

:

i

:

1843
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Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner

0| O | e Norm S toreset gz Tire Vate

8L LCHA -
1857|L UCHB -
BB CC -

L1
1861|L U2B -
L

1872|L LCHA OHG
1873|L LCHB OFLG -

1874/ CI-C QG -

1875
1876|L UZA OOHLG

1877|L 2B LG
1878 U2C OLG

180 UCA UG
1881|L_ OB URG
18|l UGC UG

187
1888 OVD1

T89[L OVID2
T80[L OVID3

8L O/DA
8B L OvD2
T8A|L OVD3

W1D1
W1D2
- WI1D3

g
I_II_II_

U2D1
_W2D2
_W/2D3

04| OVFT
05 OVF2
08 OVF3

=
8
I_I_II_
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Togc expresson

Tiner / AipAop

Tum

FlipFop

Tirver

Sord toreset

Time Vaue

1940|L_NOVAI

1941

147

1962/ OGA GO0RD

1963 0GB COCRD

1AL 0GC Q000

1966/ GOORD
1966|L_SH GO0FD

Deta V

L
1977]L. Defta [bg
Lot f

7080/ V0T

1981

2000/ L. OCALMA

2001|L_ OCALMB

2002/ OCALMC
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Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner |

0| O | e Norm S toreset gz Tire Vate

&)

I_II_II_II_II_II_
Pprjpeyrpegt

.
:
4
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Togc expresson

Tiner / AipAop

Tum

FlipFop

Tirver

Sord toreset

Time Vaue
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Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner

0| O | e Norm S toreset gz Tire Vate

2176

2181
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g Togc exressian Tiver / AipFAcp
Gyde Tun 100 200 30 400 Fip Fop Tiner |

0| O | e Norm S toreset gz Tire Vate

EE)

:
:
E

:
:
E

!
FEE
2
2

Y
)
z
2

J
CEEEE
Iélé

:
BEl
:
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g Togc exressian Tiver / AipFAcp
Gyde Tun 100 200 30 400 Fip Fop Tiner

0| O | e Norm S toreset gz Tire Vate
NO GONT -

:

7347|053 SHAWD -
7348/ 053 CFOVD -

2372 0083 SEHAWD
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Gde Tm[ 10 0 0 70 FipFiop Trer
0| O | e Norm S toreset gz Tire Vate

Quiput Tining Logic expression Tiner / AipAop
Nare

2009/ 053 CP OOV -

203108 (P OM =

245 0% 0. GOV

24705 A GOV
248 E051 OC GOV
YR G QM
2050] G0B1_CFE OM
2051| GoR2 CFF OM
242|083 OF QM
2053/ (B4 CFF OM
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Quiput Tining Logic expression Tiner / AipAop
Gde Tum 00 20 30 200 Fip Fiop Ter [
Ne Nare Back Gr| On | Qe
0 | V| Wser Nom toreset Tine Vaue
b Sod Delay | Delay | Shat
. 4
([485|CENTRP+[864/B CP OT X
([485|GANTRP+[84]CB P OUT) X
X 0 [401]DOC1_TRP X 10| ns
X 1 A2 TRP X 0 | ms
X 2 [4651 /1 TRP X 100 | ns
X 0 [474720/1 TRP X 10| ns
X 1 - [MOSFIRA - [MXISH TR X 10| ns
X [1345RELAY_FALL X
X 8558 . aJr [ [(537ARC_SHOT + (B35GB CL._QUT) X
X 1 - [ BOOARC SOES X 00 | s
X 2 - \ [SEARC T X 00 | s
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Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner

0| O | e Norm S toreset gz Tire Vate

2576 IC3-TPI -
2577IC8-TR2 -
2578/ IC3-BO1 -
2579 IC3-B2 -
2580/ IC3-BC8 -
2581 1C8-BO4 -
2582/ IC8-B3b -
2583/ ICB-B6 - +
2584{I0+HTP1 -
25850+ TR2 -
2586|I0HBO1 -
2587/ 10HB2 -
2588/ 10+HB38 -
2589/ I0+HBO -
2500/ I+-Bb -
291|I4+-B36 -

2600/ LD Rt X

11|LEDI
%12 LHY
613LH38
X614 LED4
2615LHb

2616/LHB
2617|LEY
2618/ LHB

2624 FRECCRDI
2625 FREOCR2
26526\ FREOCRB
2627 FREOCRDA

[485|GENTRP

X[ <] x| >
o]
H

x| || x| >
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Togc expresson

Tiner / AipAop

Tum

FlipFop

Tirver

Sord toreset

Time Vaue

TP GCONT

TAHIGEN TP

EeVid

[485IGENTRP
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g Togc exressian Tiver / AipFAcp
Gyde Tun 100 200 30 400 Fip Fop Tiner |

0| O | e Norm S toreset gz Tire Vate

[ 27%0|
2737
73
7

M

2741|
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Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner

0| O | e Norm S toreset gz Tire Vate
2576 TEVFODT -

2830 THWO15 -
2831 THWRO16 -
2832 THVWO17 -
2833 THWO18 -
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Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner

0| O | e Norm S toreset gz Tire Vate
2500 TENFOBT -

2907 TBVROR -
2908 TEVRO3 -

2910/ THVRO%S -
2011 THVR% -
2012/ TRVRS7 -
2913 THROB -
2014 THVRR -
2915/ THWPI00

217/ TEWPI2
2918 THWI03
2919 TEWPI04
2920 THWP106
221 THWPI06
222/ TBVP107
223 THWPI08
224 THWPI00
225 THWPI10
226/ TBWPI11
227 TBWPI12
228 THWPI13
TEVP114

2931/ THVP116
2632 TEVPI7

2963 TEWPI18
264/ TEVPI19
2365 THWPI20

23686/ THWPI21
267| TRWPI2
2368 THWPI23

TEVPI31
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Quiput Tining Logic expression Tiner / AipAop
Gycle Tum 100 200 30 400 Hip Hop Tiner

0| O | e Norm S toreset gz Tire Vate

2085 THWPI70 -

2986 THWPI71 -
2087/ TBWPI72 -
2988/ THWPI73 -

2080 TEVP174 -
2900 TRWPI75 -
21| THWPI76 -
202 T|BwPI77 -
203 THWPI78 -
224 THWPIR -

2905/ THWP180
2906/ THWPI81
2907| TBWPI82
2908 THWPIS3
TEVPI34
3000 TEVPI85

3002 TEVPI87
3003/ THWPI88
3004 THWPI89
3005 THWPI0
3006 TEVPIO1
3007 TEWPIR2
3008 THWPIS3
TEVPI%

3016/ TEVR201
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Quiput Timing Logic expression Tiner / Hip Hop
Qe Tun 100 200 300 400 Rip Aop Tirer

Ne arre 0| 0| e nom| B2 sgatoresat | OF | O [ Qe (1O

L L Deiay Dioy St
3055 TEVP41 -
3057| TEVP242 -
3053 TEVP243 -
0P TEVP244 -
3060 TEVP245 -
3061| TEVP246 -
302 TEVP247 -
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Disturbance record default setting
Model Model Model Model
Nan-e Range 1 *k 2** 3** 4**
NO. Signal name NO. Signal name NO. Signal name NO. Signal name

SIG1 0- 3071 621 |DOC1-A OP 621 |DOC1-A OP 621 |DOC1-A OP 621 |DOC1-A OP

SIG2 | 0-3071 622 |DOC1-B OP 622 |DOC1-B OP 622 |DOC1-B OP 622 |DOC1-B OP

SIG3 | 0-3071 623 |DOC1-C OP 623 |DOC1-C OP 623 |DOC1-C OP 623 |DOC1-C OP

SIG4 | 0-3071 401 |DOC1 TRIP 401 |DOC1 TRIP 401 |DOC1 TRIP 401 |DOC1 TRIP

SIG5 | 0-3071 637 |DEF1 OP 637 |DEF1 OP 637 |DEF1 OP 637 |DEF1 OP

SIG6 | 0-3071 421 |DEF1 TRIP 421 |DEF1 TRIP 421 |DEF1 TRIP 421 |DEE1 TRIP

SIG7 | 0-3071 670 |UV1-1 OP 670 |UV1-1 OP 670 |UV1-1 OP 670 |W1-1,0P

SIG8 | 0-3071 671 |UV1-2 OP 671 |UV1-2 OP 671 |UV1-2 OP 674, |UVA1-2 QP

SIG9 | 0-3071 672 |UV1-3 OP 672 |UV1-3 OP 672 |UV1-3 OP 672 "WV 1-3°0OP
SIG10 [ 0-3071 466 |UV1 TRIP 466 |UV1 TRIP 466 |UV1 TRIP 466\ UV ITRIP
SIG11 | 0-3071 677 |ZOV1 OP 677 |ZOV1OP 677 |ZOV1 OP 677 |1Z0V1 OP
SIG12 [ 0-3071 474 |1ZOV1 TRIP 474 |1ZOV1 TRIP 474 |1ZOV1 TRIP 474,470V 1 TRIP
SIG13 [ 0-3071 0 [NA 645 |DSEF1 OP 0 [NA 645 |DSEF1 OP
SIG14 [ 0-3071 0 [NA 430 |DSEF1 TRIP 0 [NA 430 |DSEF1 TRIP
SIG15 [ 0-3071 0 [NA 0 [NA 0 [NA 0 |NA

SIG16 [ 0-3071 485 |GEN. TRIP 485 |GEN. TRIP 485 |GEN. TRIP 485 |GEN. TRP
SIG17 | 0-3071 0 [NA 0 [NA 529 |ARGREADY. 529 |ARC READY
SIG18 [ 0-3071 0 [NA 0 [NA 1633 |ARC BLOCK 1633 |ARC BLOCK
SIG19 [ 0-3071 0 [NA 0 [NA 537, | ARC SHOT 537 |ARC SHOT
SIG20 [ 0-3071 0 [NA 0 [NA 00, [NA 0 |NA

SIG21 [ 0-3071 0 [NA 0 [NA 0 INA 0 |NA

SIG22 | 0-3071 0 [NA 0 [NA 0 WfiNA 0 |NA

SIG23 [ 0-3071 0 [NA 0 [NA O [NA 0 |NA

SIG24 | 0-3071 0 [NA 0 [NA 0, [NA 0 |NA

SIG25 [ 0-3071 0 [NA 0 [NA 0 [NA 0 |NA

SIG26 | 0-3071 0 [NA 0 [NA 0 [NA 0 |NA

SIG27 [ 0-3071 0 [NA 0 [NA 0 [NA 0 |NA

SIG28 | 0-3071 0 [NA 0 JNA 0 [NA 0 |NA

SIG29 | 0-3071 0 [NA 04 [NA 0 [NA 0 |NA

SIG30 [ 0-3071 0 [NA 0" QENA 0 [NA 0 |NA

SIG31 [ 0-3071 0 [NA 0, [NA 0 [NA 0 |NA

SIG32 [ 0-3071 0 [NA 0 “JINA 0 [NA 0 |NA
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Event record default setting
Model Model Model Model
E‘"\Z“t Range T i 3 i

NO. Event name NO. Event name NO. Event name NO. Event name
1 0-3071 | 485 [GEN.TRIP 485 |GEN.TRIP 485 |GEN.TRIP 485 |GEN.TRIP
2 0 - 3071 621 |DOC1-A_OP 621 |[DOC1-A_OP 621 |DOC1-A_OP 621 |DOC1-A_OP
3 0 - 3071 622 |DOC1-B_OP 622 |DOC1-B_OP 622 |DOC1-B_OP 622 |DOC1-B_OP
4 0 - 3071 623 |DOC1-C_OP 623 |DOC1-C_OP 623 |DOC1-C_OP 623 |DOC1-C_OP
5 0-3071 | 402 [DOC1-A_TRIP 402 |DOC1-A_TRIP 402 |DOC1-A_TRIP 402 |DOC1-A_TRIP
6 0-3071 | 403 |[DOC1-B_TRIP 403 |DOC1-B_TRIP 403 |DOC1-B_TRIP 403 |DOC1-B_TRIP
7 0-3071 | 404 [DOC1-C_TRIP 404 |DOC1-C_TRIP 404 |DOC1-C_TRIP 404 |DOC1-C_TRIP
8 0 - 3071 637 |DEF1_OP 637 |DEF1_OP 637 |DEF1 _OP 637 |DER4HOP
9 0-3071 | 421 |DEF1_TRIP 421 |DEF1_TRIP 421 |DEF1_TRIP 421 |DEF1_JRIP
10 0 - 3071 670 |UV1-1_OP 670 |UV1-1_OP 670 |UV1-1_OP 6709\UV1-1_OR
11 0- 3071 671 |[UV1-2_OP 671 [UV1-2_OP 671 |UV1-2_OP 671 |UV-2"0OP
12 0 - 3071 672 |UV1-3_OP 672 |UV1-3_OP 672 |UV1-3_OP 672 UV 1-3» OP
13 0-3071 | 467 [UV1-1_TRIP 467 |UV1-1_TRIP 467 |UV1-1_TRIP 467/ |Wit1_TRIP
14 0-3071 | 468 |[UV1-2 TRIP 468 |UV1-2_TRIP 468 |UV1-2_TRIP 468 |UV1-2_TRIP
15 0-3071 | 469 [UV1-3 TRIP 469 |UV1-3_TRIP 469 |UV1-3_TRIP 469 fUV1-3_TRIP
16 0 - 3071 677 |ZOV1 OP 677 |ZOV1 OP 677 |ZOV1 OP 677 |ZOV1 OP
17 0-3071 | 474 [ZOV1_TRIP 474 |ZOV1_TRIP 474 |ZOV1_TRIP 474 |ZOV1_TRIP
18 0 - 3071 0 645 |DSEF1_OP 0 645 |DSEF1_OP
19 0 - 3071 0 430 |DSEF1_TRIP 0 430 |DSEF1_TRIP
20 0 - 3071 0 0 529 |ARC_READY 529 |ARC_READY
21 0 - 3071 0 0 1633 |ARC BLOEGK 1633 |ARC_BLOCK
22 0 - 3071 0 0 537, ARC) SHOT] 537 |ARC_SHOT
23 0 - 3071 0 0 0 0
24 0 - 3071 0 0 0 0
25 0 - 3071 0 0 0 0
26 0 - 3071 0 0 0 0
27 0 - 3071 0 0 0 0
28 0 - 3071 0 0 0 0
29 0 - 3071 0 0 0 0
30 0 - 3071 0 0 0 0
31 0 - 3071 0 0 0 0
32 0 - 3071 0 0 0 0
33 0 - 3071 947 |REMOTE 947 |REMOIE 947 |REMOTE 947 |REMOTE
34 0 - 3071 948 |LOCAL 948 JLOCAL 948 |LOCAL 948 |LOCAL
35 0 - 3071 941 |OPELOCK 941 “J@PELOCK 941 |OPELOCK 941 |OPELOCK
36 0 - 3071 942 |ILOCK_BYPS 942, |ILOCK_BYPS 942 [ILOCK_BYPS 942 [ILOCK_BYPS
37 0 - 3071 943 |DCBLOCK 943 |RCBLOCK 943 |DCBLOCK 943 [DCBLOCK
38 0 - 3071 0 0 944 |SYNC_ESTB 944 |SYNC_ESTB
39 0 - 3071 0 0 945 |SYNC_FAIL 945 |SYNC_FAIL
40 0 - 3071 0 0 0 0
41 0-3071 | 2304 |CB_N/O_CONT 2304/€B_N/O_CONT 2304 |CB_N/O_CONT 2304 |CB_N/O_CONT
42 0-3071 | 2305 |CB_N/C_CONT 2305 |CB_N/C_CONT 2305 |CB_N/C_CONT 2305 |CB_N/C_CONT
43 0 - 3071 0 0 0 0
44 0 - 3071 0 0 0 0
45 0 - 3071 0 0 0 0
46 0 - 3071 0 0 0 0
47 0- 3071 0 0 0 0
48 0 - 3071 0 0 0 0
49 0- 3071 0 0 0 0
50 0 - 3071 0 0 0 0
51 0- 3071 0 0 0 0
52 0 - 3074 0 0 0 0
53 0 - 3071 0 0 0 0
54 0-48071 0 0 0 0
55 03071 0 0 0 0
56 05,3071 0 0 0 0
57 0 - 30%1 0 0 0 0
58 0 - 3071 0 0 0 0
59 0 - 3071 0 0 0 0
60 0 - 3071 0 0 0 0
61 0 43071 0 0 0 0
62 0 - 3071 0 0 0 0
63 0 - 3071 0 0 0 0
64 0 - 3071 0 0 0 0
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Event record default setting
Model Model Model Model
E‘"\Z”t Range T i 3 i
NO. Event name NO. Event name NO. Event name NO. Event name
65 0 - 3071 0 0 0 0
66 0-3071 0 0 0 0
67 0 - 3071 0 0 0 0
68 0 - 3071 0 0 0 0
69 0 - 3071 0 0 0 0
70 0 - 3071 0 0 0 0
71 0 - 3071 0 0 0 0
72 0 - 3071 0 0 0 0
73 0 - 3071 0 0 0 0
74 0 - 3071 0 0 0 0
75 0 - 3071 0 0 0 0
76 0 - 3071 0 0 0 0
77 0 - 3071 0 0 0 0
78 0 - 3071 0 0 0 0
79 0 - 3071 0 0 0 0
80 0 - 3071 0 0 0 0
81 0 - 3071 0 0 0 0
82 0 - 3071 0 0 0 0
83 0 - 3071 0 0 0 0
84 0 - 3071 0 0 0 0
85 0 - 3071 0 0 0 0
86 0 - 3071 0 0 0 0
87 0 - 3071 0 0 0 0
88 0 - 3071 0 0 0 0
89 0 - 3071 0 0 0 0
90 0- 3071 0 0 0 0
91 0 - 3071 0 0 0 0
92 0 - 3071 0 0 0 0
93 0 - 3071 0 0 0 0
94 0 - 3071 0 0 0 0
95 0 - 3071 0 0 0 0
96 0 - 3071 0 0 0 0
97 0- 3071 | 1345 |Relay_fail 1345 |Relayfail 1345 |Relay_fail 1345 |Relay_fail
98 0-3071 | 1346 |Relay_fail-A 1346 [Relay_fail-A 1346 [Relay_fail-A 1346 [Relay_fail-A
99 0 - 3071 0 0 0 0
100 0 - 3071 0 0 0 0
101 0-3071 | 2640 |SET.GROUP1 2640 YSET.GROUP1 2640 |SET.GROUP1 2640 [SET.GROUP1
102 0-3071 | 2641 |SET.GROUP2 264, | SEMGROUP2 2641 |SET.GROUP2 2641 |SET.GROUP2
103 0- 3071 | 2642 |SET.GROUP3 2642/ |SET.GROUP3 2642 |SET.GROUP3 2642 |SET.GROUP3
104 0-3071 | 2643 |SET.GROUP4 2643 | SET.GROUP4 2643 [SET.GROUP4 2643 [SET.GROUP4
105 0-3071 | 2644 |SET.GROUP5 26445 SET.GROUP5 2644 |SET.GROUPS 2644 |SET.GROUPS
106 0- 3071 | 2645 |SET.GROUP6 2645 |SET.GROUPS 2645 |SET.GROUPS 2645 |SET.GROUPS
107 0- 3071 | 2646 |SET.GROUPZ, 2646 |SET.GROUP7 2646 |SET.GROUP7 2646 |SET.GROUP7
108 0-3071 | 2647 |SET.GROUP8 2647 |SET.GROUP3 2647 |SET.GROUP8 2647 |SET.GROUP8
109 0- 3071 | 1464 |Sys.set_¢hange 1464 |Sys.set_change 1464 |Sys.set_change 1464 |Sys.set_change
110 0- 3071 | 1465 |Rly.Setfchange 1465 |Rly.set_change 1465 |Rly.set_change 1465 |Rly.set_change
111 0-3071 | 1466 |Grp.setiehange 1466 |Grp.set_change 1466 |Grp.set_change 1466 |Grp.set_change
112 0-3071 | 1642 |TRFARC CTICHG | 1642 [TR ARC CT CHG | 1642 [TR ARC CT CHG | 1642 |TR ARC CT CHG
113 0-3071 | 1643 |Sigma_I"yACHG 1643 [Sigma_I'y_CHG 1643 [Sigma_I'y_CHG 1643 [Sigma_I'y_CHG
114 0-3071 | 1467 |DEVAL.CTLCHG 1467 [DEV_CT_CHG 1467 [DEV_CT_CHG 1467 [DEV_CT_CHG
115 0-3071 | 1468 |GEN _CT_CHG 1468 |GEN_CT_CHG 1468 |GEN_CT_CHG 1468 |GEN_CT_CHG
116 0- 3074, | 14694 Total time CHG 1469 [Total_time_CHG 1469 [Total time_CHG 1469 [Total time_CHG
117 0,- 3074
118 0-8071 | 1448 |DEV_time_CLR 1448 [DEV_time CLR 1448 [DEV_time CLR 1448 [DEV_time CLR
119 03071 14619|PLC_data_CHG 1461 |PLC_data_CHG 1461 |PLC_data_CHG 1461 |PLC data_CHG
120 033071 | 1471 |MIMIC data CHG 1471 [MIMIC data_CHG 1471 [MIMIC data CHG 1471 [MIMIC dataCHG
121 0-3071 |2609 |LED _RST 2609 |LED_RST 2609 |LED_RST 2609 |LED_RST
122 0 - 30719} 1450 |F.Record_CLR 1450 [F.Record CLR 1450 [F.Record CLR 1450 [F.Record CLR
123 0-3071 | 1451 |A.Record_CLR 1451 |A.Record_CLR 1451 |A.Record_CLR 1451 |A.Record_CLR
124 0-3071 | 1452 |ERecord_CLR 1452 [E.RRecord CLR 1452 [E.Record CLR 1452 |[ERecord CLR
125 0 «43071 | 1453 |D.Record_CLR 1453 [D.Record CLR 1453 [D.Record_CLR 1453 [D.Record_CLR
126 0 - 3071 0 0 0 0
127 0 - 3071 0 0 0 0
128 0 - 3071 0 0 0 0
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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/binary output circuit check
3.3 AC input circuit
4. Function test
4.1 Overcyrrent elements test
4.2 BCDB,element check
4.3 Coladoad,function check
4.4 Qveryoltage and undervoltage element check
4 _5Directional element check
4.6 Frequency element test
44/ Synchronism check test
5! Protection scheme test
6. Metering and recording check

7. Conjunctive test
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1. Relay identification

Type Serial number O
Model System frequency

Station Date 6
Circuit Engineer

Protection scheme Witness

Active settings group number

4
2. Preliminary check Q(b

Ratings

CT shorting contacts
DC power supply
Power up

Wiring

Relay inoperative
alarm contact

Calendar and clock

3. Hardware check

3.1 User interface check

3.2 Binary input/binary output%heck
Binary input circuit . O

Binary output circuit K
3.3 AC input circmN

Q>®

S
4

U
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4. Function test
4.1 Overcurrent elements test
Element Current Measured Element Current Measured
setting current setting current
OC1-A SEF3
0C2-A SEF4
OC3-A UC1-A
0OC4-A UC2-A
EF1 THM-A
EF2 THM-T
EF3 NOC1
EF4 NOC2
SEF1 BCD
SEF2 CBF-A
Operating time test (IDMT)
Element Curve setting Multiplier,setting Measured time
OC1-A
EF1
SEF1
NOC1
4.2 BCD element check
]
4.3 Cold load function,chegk
]
4.4 Overvoltage and,undervoltage elements check
Element \oltage Measured Element Voltage Measured
setting voltage setting voltage
OV Z0oV1
QV2-1 Z0V2
Uv1-1 NOV1
Uv2-1 NOV2
Operating time test (IDMT)
Element Curve setting Multiplier setting Measured time
0oVv1-1
Uv1-1
Z0oV1
NOV1
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4.5 Directional element check

Element Setting Measured current
DOC1
DEF1
DSEF1
DNOCH1
4.6 Frequency element test
Element Setting Measured Element Setting MeaSiegg
frequency frequency
FRQ1 FRQ4
FRQ2 FRQ5
FRQ3 FRQ6
4.7 Synchronism check test
(1) Voltage check element
Element Setting MeasuredWoltage
OVR
UVR
ovi
uvi
(2) Synchronism check element
® Voltage check
Element Setting Measured voltage
SYNOV
SYNUV
@ Phase anglel¢heck
Element Setting Measured angle
SYN®
5. 4 Protection scheme test
6. Metering and recording check
]

7. Conjunctive test

Scheme

Results

On load check
Tripping circuit
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TOSHIBA 6F2S0842

RETURN / REPAIR FORM

Please fill in this form and return it to Toshiba Corporation with the GRD150 to be repaired.o

TOSHIBA CORPORATION FUCHU COMPLEX O

1,Toshiba-cho, Fuchu-shi, Tokyo, Japan

For: Power Systems Protection & Control Department r's
Quality Assurance Group @

Type:_ GRDI150 Model: %

(Example: Type: GRDI150 Model:____101A-10-10 )0

Product No.:

Serial No.: Q
Date:
1. Reason for returning the relay K\

O mal-function

does not operate @
increased error

investigation

others Q\

2. Faultre Jevent records or disturbance records stored in the relay and relay settings are
very h linformation to investigate the incident.

O0O0Oa0o

ease¥provide relevant information regarding the incident on floppy disk, or fill in the
he

at ault record sheet and relay setting sheet.
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Fault Record

Date/Month/Year Time / O
/ : : .

(Example: 04/ Jul./ 2003 15:09:58.442) O
Faulty phase:

Prefault values
Va:
Vb:
Ve:
Ve:
Vs:
Vab:
Vbc:
Vca:
VI:
V2.
VoO:

('DH
> > > >

D<<<<<<<<<<<<<

ca,o
o
o
O

Fault values
Va:
Vb:
Vec:
Ve:
Vs:
Vab:
Vbc:
Vca:
VI1:
V2:
VO:
f:

SEE>P >

THM:

*

Qs

<< << <<<K<<<<K<<KL

Q
C
2

RY
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3. What was the message on the LCD display at the time of the incident?

4. Describe the details of the incident: @

5. Date incident occurred \
Day/Month/Year: @/ / /
IS \@ple: 10/July/2003)

6. Give any con& out the GRD150, including the documents:

O
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Customer &

Name: 6
Company Name:
Address:

Telephone No.:

Facsimile No.:

Signature:
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TOSHIBA 6F2S0842
TECHNICAL DATA
Ratings N
AC current In 1A or 5A
AC voltage Vn: 100V, 110V, 115V, 120V
Frequency: 50Hz or 60Hz

DC auxiliary supply:

Superimposed AC ripple on DC supply:
DC supply interruption:
Binary input circuit DC voltage:

110/125Vdc (Operative range: 88 — 150Vdc),
220/250Vdc (Operative range: 176 — 300Vdc),
48/54/60Vdc (Operative range: 38.4 — 72Vdc)
24/30Vdc (Operative range: 19.2 — 36Vdc)

<12%
<50ms at 110V

110/125Vdc,
220/250Vdc,
48/54/60Vdc
24/30Vdc

Overload Ratings

.

AC current inputs:

AC voltage inputs:

3 times rated current contintious
100 times rated currefitifor 1 second

2 times rated voltage contintous

Burden

A D\

AC phase current inputs:
AC earth current inputs:
AC sensitive earth inputs:
AC voltage inputs:

DC power supply:

Binary input circuit:

< 0.1VA (1A rating) or <0.3VA (5A rating)
< 0.3VA (1A rating) or< 0.4VA (5A rating)
< 0.3VA (1Aurating),or < 0.4VA (5A rating)
< 0.1VA (at ratedwoltage)

< A5W'(quieseéent) or < 20W (maximum)
<0.5W per input at 110Vdc

Protection Functions

Current Transformer Requirements

Vo N

Phase Inputs

Standard Earth Inputs:
Sensitive Earth Inputs:

Typically 5P20 with rated burden according to load, (refer to manual for
detailed instructions).

Core balance CT or residual connection of phase CTs.
Core balance CT.

Directional Phase Overcurr%&tion

DOC 1% Overcurrent threshol@®
DOC 2" Overcurrent thréShold"®
Delay type:

IDMTL Time MultipliesSetting TMS:
DTL delay:

Reset Type:

Reset Definite‘Delay:

Reset Time Multiplier Setting RTMS:
DOG, 3" 4™ Overcurrent thresholds:

DIL delay:
DOC Characteristic Angle:

OFF, 0.04 — 5.00A in 0.01A steps (1A rating)
OFF, 0.2 — 25.0A in 0.1A steps (5A rating)

OFF, 0.10 — 50.00A in 0.01A steps (1A rating)
OFF, 0.5 —250.0A in 0.1A steps (5A rating)

DTL, IEC NI, IEC VI, IEC El, UK LTI, IEEE MI,
IEEE VI, IEEE EI, US CO8 |, US CO2 STI, User SI

0.010 — 1.500 in 0.001 steps

0.00 — 300.00s in 0.01s steps
Definite Time or Dependent Time.
0.0 — 300.0s in 0.1s steps

0.010 — 1.500 in 0.001 steps

OFF, 0.10 — 50.00A in 0.01A steps (1A rating)
OFF, 0.5 —250.0A in 0.1A steps (5A rating)

0.00 — 300.00s in 0.01s steps
—95° to +95° in 1° steps
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Directional Earth Fault Protection

K¢

DEF 1% Overcurrent threshold:
DEF 2" Overcurrent threshold:
Delay type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Type:

Reset Definite Delay:

Reset Time Multiplier Setting RTMS:
DEF 3", 4" thresholds:

DTL delay:
DEF Characteristic angle:
DEF Voltage threshold:

OFF, 0.01 — 5.00A in 0.01A steps (1A rating)
OFF, 0.05 — 25.00A in 0.01A steps (5A rating)

OFF, 0.04 — 50.00A in 0.01A steps (1A rating)
OFF, 0.2 — 250.0A in 0.1A steps (5A rating)

DTL, IEC NI, IEC VI, IEC El, UK LTI, IEEE MI,
IEEE VI, IEEE EI, US CO8 |, US CO2 STI, User SI

0.010 — 1.500 in 0.001 steps

0.00 — 300.00s in 0.01s steps
Definite Time or Dependent Time.
0.0 — 300.0s in 0.1s steps

0.010 — 1.500 in 0.001 steps

OFF, 0.04 — 50.00A in 0.01A steps (1A%ating)
OFF, 0.2 — 250.0A in 0.1A steps (5Aytating)

0.00 — 300.00s in 0.01s steps
-95° to +95° in 1° steps
0.5-100.0V in 0.1V steps

Directional Sensitive Earth Fault Protection

(Option) ! §

DSEF 1%, 2™ Overcurrent threshold:
Delay Type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Type:

Reset Definite Delay:

Reset Time Multiplier Setting RTMS:
DSEF 3", 4" thresholds:

DTL delay:

DSEF Characteristic angle:
DSEF Boundary of operation:
DSEF Voltage threshold:
Residual power threshold:

OFF, 0.005 — 0.025A iM0.001A’steps (1A rating)
OFF, 0.025 — 0.125A,in 0Y001A steps (5A rating)

DTL, IEC NI, IEC,VIMIEC El, UK LTI, IEEE MI,
IEEE VI, IEEE El;WS CO8 |, US CO2 STI, User SI

0.010 — 1.5004n,0.001 steps
0.00 — 300:00s,in 0:01s steps
Definite Time or Dependent Time
040 — 300.0s in 0.1s steps

0.090 - 1.500 in 0.001 steps

OFRE, 0:005 — 0.025A in 0.001A steps (1A rating)
OFF,0.025 — 0.125A in 0.001A steps (5A rating)

0.00 — 300.00s in 0.01s steps
—95° to +95° in 1° steps
+87.5°

0.5-100.0Vin 0.1V steps

OFF, 0.00 —20.00W in 0.05W (1A rating)
OFF, 0.00 — 100.00W in 0.25W (5A rating)

Directional Negative Phas@])ence Over

current Protection

DNOC 1% overcurrent tifeshold:
Delay type (1°#hresh6ld only):

IDMTL Time Multiplief'Setting TMS:
DTL delay:

Reset Type:

Reset Definite Delay:

Reset Time Multiplier Setting RTMS:
DNOC 2" overcurrent threshold:

DTL delay:
DNOC Characteristic angle:

OFF, 0.10 — 2.00A in 0.01A steps (1A rating)
OFF, 0.5 —-10.0A in 0.1A steps (5A rating)

DTL, IEC NI, IEC VI, IEC El, UK LTI, IEEE MI,
IEEE VI, IEEE EI, US CO8 |, US CO2 STI, User SI

0.010 — 1.500 in 0.001steps

0.00 — 300.00s in 0.01s steps
Definite Time or Dependent Time
0.0 — 300.0s in 0.1s steps

0.010 — 1.500 in 0.001 steps

OFF, 0.10 — 2.00A in 0.01A steps (1A rating)
OFF, 0.5 - 10.0A in 0.1A steps (5A rating)

0.00 — 300.00s in 0.01s steps
—95° to +95° in 1° steps

DNOC Dir. Voltage threshold

0.5-25.0Vin 0.1V steps
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Non-directional Phase Overcurrent Protection

K¢

OC 1% Overcurrent threshold:
OC 2" Overcurrent threshold:
Delay type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Type:

Reset Definite Delay:

Reset Time Multiplier Setting RTMS:
OC 3™, 4" Overcurrent thresholds:

DTL delay:

OFF, 0.04 — 5.00A in 0.01A steps (1A rating)
OFF, 0.2 — 25.0A in 0.1A steps (5A rating)

OFF, 0.10 — 50.00A in 0.01A steps (1A rating)
OFF, 0.5 —250.0A in 0.1A steps (5A rating)

DTL, IEC NI, IEC VI, IEC El, UK LTI, IEEE MI,
IEEE VI, IEEE EI, US CO8 |, US CO2 STI, User SI

0.010 — 1.500 in 0.001 steps

0.00 — 300.00s in 0.01s steps
Definite Time or Dependent Time.
0.0 — 300.0s in 0.1s steps

0.010 — 1.500 in 0.001 steps

OFF, 0.10 — 50.00A in 0.01A steps (1A‘ating)
OFF, 0.5 —250.0A in 0.1A steps (5Aytating)

0.00 — 300.00s in 0.01s steps

Non-directional Earth Fault Protection

EF 1% Overcurrent threshold:
EF 2™ Overcurrent threshold:
Delay type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Type:

Reset Definite Delay:

Reset Time Multiplier Setting RTMS:
EF 3", 4" thresholds:

DTL delay:

OFF, 0.01 — 5.00A in 0.01A¢steps (TA rating)
OFF, 0.05 — 25.00A im0.01A steps'(5A rating)

OFF, 0.04 — 50.00A in'0.09A steps (1A rating)
OFF, 0.2 — 250.0Auin 0. 1A steps (5A rating)

DTL, IEC NI, IEC VINEC El, UK LTI, IEEE MI,
IEEE VI, IEEE EIRUS CO8 |, US CO2 STI, User SI

0.010 — 1.500nin 0.001 steps

0.00 — 300¢00s.in"0:01s steps
Definite Time or Dependent Time.
040 - 300.0sin"0.1s steps
0.040— 1.500 in 0.001 steps

OEF, 0:04 — 50.00A in 0.01A steps (1A rating)
OFF,0.2 — 250.0A in 0.1A steps (5A rating)

0.00- 300.00s in 0.01s steps

Non-directional Sensitive Earth Faultfrotqﬁ (Option)

SEF 1%, 2" Overcurrent threshold:
Delay Type:

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Type:

Reset Definite Delay:

Reset Time Multiplier Setting RTMS:
SEF 3", 4™ thrésholds?

DTL delay:

OFF, 0.005 — 0.025A in 0.001A steps (1A rating)
OFF, 0.025 — 0.125A in 0.001A steps (5A rating)

DTL, IEC NI, IEC VI, IEC El, UK LTI, IEEE MI,
IEEE VI, IEEE EI, US CO8 |, US CO2 STI, User SI

0.010 — 1.500 in 0.001 steps

0.00 — 300.00s in 0.01s steps
Definite Time or Dependent Time.
0.0 — 300.0s in 0.1s steps

0.010 — 1.500 in 0.001 steps

OFF, 0.005 — 0.025A in 0.001A steps (1A rating)
OFF, 0.025 — 0.125A in 0.001A steps (5A rating)

0.00 — 300.00s in 0.01s steps
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Non-directional Negative Phase Sequence Overcurrent Protection

K¢

NOC 1% overcurrent threshold:
Delay type (1 threshold only):

IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Type:

Reset Definite Delay:

Reset Time Multiplier Setting RTMS:
DTL delay:

OFF, 0.10 — 2.00A in 0.01A steps (1A rating)
OFF, 0.5 - 10.0A in 0.1A steps (5A rating)

DTL, IEC NI, IEC VI, IEC EI, UK LTI, IEEE MI,
IEEE VI, IEEE EI, US CO8 |, US CO2 STI, User SI

0.010 — 1.500 in 0.001steps

0.00 — 300.00s in 0.01s steps
Definite Time or Dependent Time.
0.0 — 300.0s in 0.1s steps

0.010 — 1.500 in 0.001 steps

0.00 — 300.00s in 0.01s steps

Overvoltage Protection

r

1!, 2" Overvoltage thresholds:
Delay type (1St threshold only):
IDMTL Time Multiplier Setting TMS:
DTL delay:

DO/PU ratio

Reset Delay (1% threshold only):

OFF, 10.0 — 200.0V in 0.1V steps
DTL, IDMTL

0.05-100.00 in 0.01 steps

0.00 — 300.00s in 0.01s steps

10 — 98% in 1% steps

0.0 — 300.0s in 0.1s steps

Undervoltage Protection

A\

1%, 2" Undervoltage thresholds:

Delay type (1 threshold only):
IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Delay (1% threshold only):

OFF, 5.0 — 130.0Vin, 0.1 steps
DTL, IDMTL

0.05 — 100.00yin 0.01%steps
0.00 — 300400s in"0,01s steps
0.0 —300.0s'in 071s steps

Zero Sequence Overvoltage Protection

VA Bd

ZOV 1%, 2™ Overvoltage thresholds:
Delay type (1St threshold only):
IDMTL Time Multiplier Setting TMS:
DTL delay:

OFE4£5.0 — 130.0V in 0.1V steps
DTL, IDMTL

0205 —100.00 in 0.01 steps
0.00 — 300.00s in 0.01s steps

Reset Delay (1St threshold only): 0.0 — 300.0s in 0.1s steps
Negative Sequence Overvoltage m i

NOV 1%, 2" Overvoltage thresholds:
Delay type (1 threshold only):
IDMTL Time Multiplier Setting TMS:
DTL delay:

Reset Delay (1% threshéld only):

OFF, 5.0 — 130.0V in 0.1V steps
DTL, IDMTL

0.05-100.00 in 0.01 steps
0.00 — 300.00s in 0.01s steps
0.0 — 300.0s in 0.1s steps

Frequency Prote

15t - 6™ under/éverfrequéncy threshold:

DTL delay:

Undervoltage blocks
1st

-6" frequency rate-of-change threshold:

25.00 — 75.00Hz in 0.01Hz steps
0.00 — 300.00s in 0.01s steps
40.0 — 100.0V in 0.1V steps

0.1 — 15.0Hz/s in 0.1Hz/s steps

Thermal Overload Protection

lo = k.Ifuc (Thermal setting):

Pre=lead current setting:

Time constant (t):
Thermal alarm:

OFF, 0.40 — 2.00A in 0.01A steps (1A rating)
OFF, 2.0 — 10.0A in 0.1A steps (5A rating)

0.00 — 1.00A in 0.01A steps (1A rating)
0.0 — 5.0Ain 0.1A steps (5A rating)

0.5-100.0 mins in 0.1min steps
OFF, 50% to 99% in 1% steps
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, N
Phase Undercurrent Protection N\
Undercurrent 1%, 2™ threshold: OFF, 0.10 — 2.00A in 0.01A steps (1A rating)
OFF, 0.5 —-10.0A in 0.1A steps (5A rating)
DTL Delay: 0.00 — 300.00s in 0.01s steps
N

Broken Conductor Protection

Broken conductor threshold (l2/11):
DTL delay:

OFF, 0.10 - 1.00 in 0.01 steps
0.00 — 300.00s in 0.01s steps

Inrush Current Detector

;_(A—

Second harmonic ratio setting (12f / 11f):
Overcurrent thresholds:

10 - 50% in 1% steps
0.10 - 2.00A in 0.01A steps (1A rating)
0.5 - 25.0A in 0.1A steps (5A rating)

CBF Protection

CBF threshold:

CBF back trip DTL:
CBF Retrip DTL:

OFF, 0.10 — 2.00A in 0.01A steps (1A'rating)
OFF, 0.5—10.0A in 0.1A steps (6A rating)

0.00 — 300.00s in 0.01s steps
0.00 — 300.00s in 0.01s steps

Accuracy

NV

IDMTL Overcurrent Pick-up:

All Other Overcurrent Pick-ups:
Overcurrent PU/DO ratio:

Undercurrent Pick-up:

Undercurrent PU/DO ratio:

IDMTL Overvoltage Pick-up:

All Other Overvoltage Pick-ups:

Inverse Time Delays:

Definite Time Delays:

Transient Overreach for instant. elements:

Synchronism Check Function (option) \J

Synchronism check angle:
Frequency difference check:
Voltage difference check:
Voltage dead check:
Voltage live check:

Setting value + 5%

Setting value £ 5%

>95%

Setting value4 5%

<105%

Setting valug + 2%

Setting)value=®2%

+8%¢or 30ms (1.5 to 30 times setting)
+4.% (for more than 1s setting) or 10ms
=5%for X/R = 100.

a

5—-75°in 1° steps

0.02 — 0.50Hz in 0.01Hz steps
5.0 - 150.0V in 0.1V steps
5.0 - 150.0Vin 0.1V steps
5.0 - 150.0V in 0.1V steps

Auto-Reclose (option) U

ARC Reclaim Time
Close Pulse Width
Lock-out RecaveryJime
Sequences

Dead Times (programmable for each shot)

0.0 — 600.0s in 0.1s steps
0.01 - 10.00s in 0.01s steps
OFF, 0.1 —600.0s in 0.1s steps

1 — 5 Shots to Lock-out, each trip programmable for Inst or Delayed
operation.

0.01 - 300.00s in 0.01s steps

Metering Fungion

Current
Voltage
Power
Frequency

IL1, IL2, IL3, 3lo. Accuracy + 0.5% (at rated frequency)
V12, V23, V31, 3Vo.
P, Q, cosd, Wh, varh. Accuracy + 1% (at rated frequency)

Accuracy * 0.5% (at rated frequency)

Accuracy + 0.05Hz
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Control and Monitoring Function

-~

Control devices
Circuit breaker x 1,
Disconnector x 5,
Earthing disconnector switch x 2

Control input
Interlock setting
Interlock bypass setting

Operate time counter, Breaker travel time, Double command bloéking,

Control blocking

Disturbance record

L4

Analogue input
Binary input

Number of recordings
Trigger

Data format

Max. 9

Max. 32

6 at recording length 3s

Rising or falling edge of binary input
OC, EF, SEF, NOC, OV, UV, NOV, ZOV.

Communication port - local PC (RS232)

COMTRADE format
~nY

Connection:
Cable type:
Cable length:
Connector:

Point to point

Multi-core (straight)

15m (max.)

RS232C 9-way D-type female

Communication port (RS485)

Connection:

Cable type:

Cable length:
Connector:
Isolation:
Transmission rate:

Multidrop (max.;32 relays)
Twisted pair gable with'shield
1200m (maxy)

Screw tefminals

1kVac for 1 'mifn.

64kpbs for RSM-X protocol. 9.6, 19.2kbps for others

Communication port (Fibre Optic): Option

Connection:

Cable type:

Cable length:
Connector:
Transmission rate:

Multidrop (max. number depending on protocol)

or Star by using Opt. Hub

Graded-index multi-mode 50/125um or 62.5/125um fibre
1000m (max.)

ST connector

9.6, 19.2kbps

Time synchronization porr'A\

Connection:
Time code: IRIG-B (AM¢maodulated, TTL)

Screw terminals

Binary Inputs \D

Operating voltage

Typical 74Vdc(min.70Vdc) for 110V/125Vdc rating
Typical 138Vdc(min.125Vdc) for 220V/250Vdc rating
Typical 31Vdc(min.28Vdc) for 48V/54V/60Vdc rating
Typical 15Vdc(min.14Vdc) for 24V/30Vdc rating

Binary Outputs

Number
Ratingsifor tripping relay

Rating for auxiliary relay

8-32
Make and carry: 4A continuously

10A, 220Vdc for 0.5s (L/R>5ms)
Break: 0.1A, 220Vdc (L/R=40ms)
Make and carry: 4A continuously

10A, 220Vdc for 0.2s (Resistive load))
Break: 0.1A, 220Vdc (L/R=40ms)
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Mechanical design g
Weight 8.9 kg (Standard model)

Case color 2.5Y7.5/1(approximation to Munsell value)
Installation Flush mounting
Connection terminals

TB1: M3.5 Ring terminal

TB2 — TB10: Phoenix Contact, UK MSTB

Direct cable connection: AWG24 to AWG12 recomMended,

Cable ferrule: Al 2,5-10BU from Phoenix Contachis

strippifng length is 10mm.

recommended for AWG14 (crossssection 2mm?).

Al 1,5-10BK from Phognix Contact is
recommended for AWG16(eross*section 1.25mm2).

ENVIRONMENTAL PERFORMANCE

Test | Standards Details
Atmospheric Environment w
Temperature IEC60068-2-1/2 Operatingwange: —10°C to +55°C.
Stofage /Transit: —25°C to +70°C.
Humidity IEC60068-2-3 56 days‘at 40°C and 93% relative humidity.
Enclosure Protection IEC60529 FrontylP51 or IP52 with cover
Rear; IP20
Mechanical Environment A_‘:(J
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
High Voltage Environment y
Dielectric Withstand IEC6025525 2kVrms for 1 minute between all terminals and earth.

2kVrms for 1 minute between independent circuits.
1kVrms for 1 minute across normally open contacts.

High Voltage Impulse IEC602585-5

Three positive and three negative impulses of 5kV(peak),
1.2/50us, 0.5J between all terminals and between all
terminals and earth.

Electromag r@mment

High Frequéney IEC60255-22-1 Class 3, 1MHz 2.5kV applied to all ports in common mode.
Disturbance / IEC61000-4-12 1MHz 1.0kV applied to all ports in differential mode.
Damped Oscillatory

Wave

Electrostatic IEC60255-22-2 Class 3, 6kV contact discharge.

Diseharge IEC61000-4-2 8KV air discharge.

Radiated RF IEC60255-22-3 Class 3™, Field strength 10V/m for frequency sweeps of 80MHz to
Electromagnetic |IEC61000-4-3 1GHz and 1.7GHz to 2.2GHz. Additional spot tests at 80,
Risturbance Note (*): Class 4 with cover 160, 450, 900 and 1890MHz.

Fast Transient IEC60255-22-4, 4kV, 2.5kHz, 5/50ns applied to all inputs.

Disturbance IEC61000-4-4
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Test Standards Details
Conducted RF IEC60255-22-6, 10Vrms applied over frequency range 150kHz to 100Mkzx
Electromagnetic IEC61000-4-6 Additional spot tests at 27 and 68MHz.

Disturbance

Conducted

Disturbance over freq.

Range 15Hz to
150kHz

IEC61000-4-16 Class 3

Varying voltages applied in common mode as follows:
15Hz to 150Hz: 10V — 1Vrms (20dB/decade)

150Hz to 1.5kHz: 1Vrms

1.5kHz to 15kHz: 1 —» 10Vrms (20dB/decade)
15kHz to 150kHz: 10Vrms

Power Frequency
Disturbance

IEC60255-22-7

300V 50Hz for 10s applied to ports,in‘éémmon mode.
100V 50Hz for 10s applied to ports in‘differential mode.
Not applicable to AC inputs.

Surge Immunity

IEC60255-22-5

1.2/50ps surge in common/differential modes:
Auxiliary power supply: 2kV/1kVi(peak)
Input/Output: 2kV/1kV (peak)

RS485 port: 1kV (peak)

Conducted and
Radiated Emissions

IEC60255-25
EN55022 Class A

Conducted emissions:

0.15 to 0.50MHz; <#9dB (peak) or <66dB (mean)
0.50 to 30MHz;, <73dB (peak) or <60dB (mean)
Radiated emissions:

30 to 230MHZz#<30dB

23010,1000MHz: <37dB

Power Frequency
Magnetic Field

IEC61000-4-8 Class 4

Field applied at 50Hz with strengths of:
30A/myeontinuously,
300Am for 1 second.
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Symbols used in the scheme logic and their meanings are as follows:

Signal names
Marked with [ | : Measuring element output signal
Marked with i : Signal number
Marked with[C—J: Signal number and name of binary input by PLC function,

Signal No. Signal name
Marked with [ ] : Scheme switch
Marked with " " : Scheme switch position
Unmarked : Internal scheme logic signal
AND gates
A —1 A B C Output
B & Output 1 1 1 1
c — Other cases 0
A — A B C Output
B & Outpuf 1 1 0 1
Cc —= Other cases 0
A —]
A B Cc Output
B 9 & Output P
c — 1 0 0 1
Other cases 0
OR gates
A | A B C | output
B >1
Output 0 0 0
© Other cases 1
A — A B C Output
B >1 Output 0 0 1 0
c — Other cases 1
A —1 A B C Output
B—9 21 [ Output 0 1 1 0
Cc —9 Other cases 1
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Signal inversion

O

A~ 1 Output A_| Output
0 1
1 0
4
Timer @
K r Delayed pick-up timN ed setting
XXX:  Settime
- =
Delayed 0 er with fixed setting
A
XXX: Qme
> 0
]t ? L D pick-up timer with variable setting
- YYY:Setting range
XXX -YYY K\
0 5 Delayed drop-off timer with variable
setting =~ | | @

XXX - YYY \Q XXX - YYY: Setting range

A _
A T put \%

M
\%
output — | [
<>

O XXX - YYY:Setting range

S R Output
| 0 0 No change
F/F Output
R— 1 0 1
0 1 0
1 1 0

Scheme switch

A Output A Switch Output
ON 1 ON 1
Other cases 0
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|IEC60870-5-103 Configurator

IEC103 configurator software is included in a same CD as RSM100, and can be installed
easily as follows:

Installation of IEC103 Configurator
Insert the CD-ROM (RSM100) into a CDROM drive to install this software on a PC.

Double click the “Setup.exe” of the folder “¥IEC103Conf” under the root directory, and
operate it according to the message.

When installation has been completed, the IEC103 Configurator will be régistered in the start
menu.

Starting IEC103 Configurator

Click [Start]—[Programs]—[IEC103 Configurator|—>[IECCenf| togthe IEC103 Configurator
software.

Note: The instruction manual of IEC103 Configlirator, can be viewed by clicking
[Help]—[Manual] on IEC103 Configurator:
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: 960001 19200 bit/s
2. Application Layer
COMMON ADDRESS of ASDU
One, @GOMMON ADDRESS OF ASDU (identical with station address)
3. Listof lafogmation

Thed'following items can be customized with the original software tool “IEC103
configurator”. (For details, refer to “IEC103 configurator” manual No.6F2S0812.)

- Items for “Time-tagged message”: Type ID(1/2), INF, FUN, Transmission
condition(Signal number), COT

- Items for “Time-tagged measurands”: INF, FUN, Transmission condition(Signal
number), COT, Type of measurand quantities

- Items for “General command”: INF, FUN, Control condition(Signal number)

- Items for “Measurands”: Type ID(3/9), INF, FUN, Number of measurand, Type of
measurand quantities
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- Common setting

e Transmission cycle of Measurand frame
e FUN of System function
e Test mode, etc.

Note:  To be effective the setting data written via the RS232C, turn off the DC supply of the relay

and turn on again.
3.1 IEC60870-5-103 Interface
3.1.1 Spontaneous events

The events created by the relay will be sent using Function type ARUN) / Information
numbers (INF) to the IEC60870-5-103 master station.

3.1.2 General interrogation

The GI request can be used to read the status of the relay, the Funetion types and Information
numbers that will be returned during the GI cycle are shown imithe table below.

For details, refer to the standard IEC60870-5-103 §eetion'7.4.3.
3.1.3 Cyclic measurements

The relay will produce measured values using!Type,JD=3 or 9 on a cyclical basis, this can be
read from the relay using a Class 2 poll. The ratesét which the relay produces new measured
values can be customized.

3.1.4 Commands

The supported commands cahybedcustomized. The relay will respond to non-supported
commands with a cause of transmission (COT) of negative acknowledgement of a command.

For details, refer to the standarddEC60870-5-103 section 7.4.4.
3.1.5 Test mode

In test mode, both§spontaneous messages and polled measured values, intended for
processing in the control system, are designated by means of the CAUSE OF
TRANSMISSION, ‘test mode’. This means that CAUSE OF TRANSMISSION = 7 ‘test
mode’ is usgd for messages normally transmitted with COT=1 (spontaneous) or COT=2
(cyclic).

Foredetailsg refer to the standard IEC60870-5-103 section 7.4.5.
3.1.6, Bloacking of monitor direction

Hthe sblocking of the monitor direction is activated in the protection equipment, all
indications and measurands are no longer transmitted.

Eor details, refer to the standard IEC60870-5-103 section 7.4.6.
3.2 List of Information

The followings are the default settings.
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List of Information

IEC103 Configurator Default setting
INF Description Contents Gl |Type COoT FUN DPI
ID Signal No. | OFF/["ON
Standard Information numbers in monitor direction )
System Function |
0 |End of General Interrogation Transmission completion of Gl items. - 8 10 255 - - --
0 |Time Synchronization Time Synchronization ACK. - 6 8 255 - - --
2 |Reset FCB Reset FCB(toggle bit) ACK - 5 3 216 - - -
3 |ResetCU Reset CUACK -- 5 4 216 - -- --
4 [Start/Restart Relay start/restart - 5 5 216 -- - -
5 |Power On Relay pow er on. Not supported - - -
Status Indications
16 |Auto-recloser active If it.is pF)s.sibIe tol use.autq-recloser, this itemis set al 1 1,7,9, 11, 216 721 1 2
active, if impossible, inactive. 12
1 [ramrtinscve e s
18 |Protection active :;:ZZ:?S;ZZZZ.ava"abla this ftemis settoactive. f | g | 4 | 4 78712 216 723 1 2
19 |LEDreset Reset of latched LEDs -- 1 1n7, 11502 216 1418 - 2
20 | Monitor direction blocked f'y‘lct‘;:ﬁgé);df”;r:cs:;" ;‘::‘n:e'ay {o control Glal 1 9, 11 216 1040 1] 2
2 e R N SO I IR R E
22 |Local parameter Setting :c:? i:, z:trt]itnt%f:r;r:?: :;St:ronﬁe atthe local, the Not supported
23 |Characteristic1 Setting group 1 active Gl 1 1 7’192’ ", 216 1024 1 2
24 |Characteristic2 Setting group 2 active Gl 1 1 7’192’ ", 216 1025 1 2
25 |Characteristic3 Setting group 3 active Gl 1 T 7’192’ " 216 1026 1 2
26 |Characteristic4 Setting group 4 active Gl 1 E 7’192’ " 216 1027 1 2
27 |Auxiliary input1 Binary input 1 No set
28 |Auxiliary input2 Binary input 2 No set
29 |Auxiliary input3 Binary input 3 No set
30 |Auxiliary input4 Binary input 4 No set
Supervision Indications
32 |Measurand supervision | Zero sequence gurrent supervision Gl 1 1,7,9 216 1356 1 2
33 |Measurand supervision V Zero sequence voltage supervision Gl 1 1,7,9 216 1364 1 2
35 |Phase sequence supervision Negative séquenee voltage supevision Gl 1 1,7,9 216 1365 1 2
36 | Trip circuit supervision Output Ciruit supervision Gl 1 1,7,9 216 1359 1 2
37 [I>>backup operation Not supported
38 [VT fuse failure VT ailure o [ 1] 1709 216 12 [ 1] 2
39 |Teleprotection disturbed CF(Communication system Fail) supervision Not supported
46 |Group w arning Onlyialarming Gl 1 1,7,9 216 1346 1 2
47 |Group alarm Trip blocking and alarming Gl 1 1,7,9 216 1343 1 2
Earth Fault Indications
48 |Earth Fault &9 A phase earth fault No set
49 |Earth FadltL2 B phase earth fault No set
50 |Earth Fault C3; C phase earth fault No set
51 |Earth Fault Fwd Earth fault forw ard No set
52 |Earth Fault Rev Earth fault reverse No set
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IEC103 Configurator Default setting

INF Description Contents Gl | Type CcoT FUN DPI
ID Signal NO.] OFF JuON

Fault Indications

64 |Start/pick-up L1 A phase, A-B phase or C-A phase element pick-up No set

65 |Start/pick-up L2 B phase, A-B phase or B-C phase element pick-up No set

66 |Start/pick-up L3 C phase, B-C phase or C-A phase element pick-up No set

67 |Start/pick-up N Earth fault element pick-up No set

68 |General trip Any trip - | 2 | 1,7 216 485 | - | 2

69 |[Trip L1 A phase, A-B phase or C-A phase trip No set

70 |Trip L2 B phase, A-B phase or B-C phase trip No set

71 |Trip L3 Cphase, B-C phase or C-A phase trip Nogset

72 |Trip I>>(back-up) Back up trip No set

73 |Fault location X In ohms Fault location No set

74 |Fault forw ard/line Forw ard fault No set

75 |Fault reverse/Busbar Reverse fault No'set

76 |Teleprotection Signal transmitted | Carrier signal sending Not supported

77 |Teleprotection Signal received |Carrier signal receiving Not supported

78 |Zonet Zone 1 trip Not supported

79 |Zone2 Zone 2 trip Not supported

80 |Zone3 Zone 3 trip Not supported

81 |Zone4 Zone 4 trip Not supported

82 |Zone5 Zone 5 trip Not supported

83 |Zone6 Zone 6 trip Not supported

84 |General Start/Pick-up Any elements pick-up al | 2 | 1,7,9 216 1038 | 1 | 2

85 |Breaker Failure CBF trip or CBF retrip No set

86 |Trip measuring system L1 Not supported

87 |Trip measuring systemL2 Not supported

88 |Trip measuring systemL3 Not supported

89 |[Trip measuring systemE Not supported

90 |(Trip P> Inverse time OC trip No set

91 |Trip > Definite time OC trip No set

92 |Trip IN> Inverse time earth faultOC trip No set

93 |Trip IN>> Definite time earth fault OC'trip No set
Autoreclose indications

128 |CB 'ON by Autoreclose CB closegommand output No set

129 iitgiij;leong_“m Not supported

130 |Autoreclose Blocked Attoreelose block No set
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IEC103 configurator Default setting

INF Description Contents Type
P Gl |'1B¢| coT | FUN | Max. N,

Measurands

144 |[Measurand | <meaurand > No 0

145 [Measurand |V <meaurand > No 0

146 [Measurand LV,P,Q <meaurand > No 0

147 |Measurand IN,VEN <meaurand > No 0

148 :‘D’L‘g"f“ra”d 11,23, VL1.23, 13 b, ke, Va, Vb, Ve, P, Q, f measurand <meaurand Ii> - 9 07 216 9
Generic Function

240 |Read Headings Not/supperted

241 Read attributes of all entries of Not &bported

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

Details of MEA settings in IEC103 configurator

INF| MEA| Tbl | Offset |Data type Limit Coeff
Lower | Upper

148 | 1a 1 long 0 4096 0.85333

Ib 1 long 0 4096 0.85333

Ic 1 long 0 4096 0.85333

Va 1 32 long 0 4096 3.22519

Vb 1 36 long 0 4096 3.22519

Ve 1 40 long 0 4096 3.22519

P 1 172 lofig -4096 4096 0.000806

1 176 long -4096 4096 0.000806

f 1 160 long 0 4096 0.68266
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IEC103 Configurator Default setting

INF Description Contents dice)r;:g:] Type ID| cOT I ¢
Selection of standard information numbers in control direction
System functions

0 |Initiation of general interrogation -- 7 9 255

0 |Time synchronization - 6 8 255
General commands

16 [Auto-recloser onfoff ONOFF | 20 g 20 | 216

17 |Teleprotection on/off Not supported

18 |Protection on/off (*1) ON/OFF 20 20 216

19 |[LEDreset Reset indication of latched LEDs. ON 20 20 216

23 |Activate characteristic 1 Setting Group 1 ON 20 20 216

24 |Activate characteristic 2 Setting Group 2 ON 20 20 216

25 |Activate characteristic 3 Setting Group 3 ON 20 20 216

26 |Activate characteristic 4 Setting Group 4 ON 20 20 216
Generic functions

240 ;eoaudeeadmgs of all defined Not supported

o [ e

243 |[Read directory of a single entry Not supported

244 :iz?evear:ltjreys or attributes of a Not supported

245 Saetr;eral Interrogation of generic Not supported

248 |Write entry Not supported

249 |Write entry with confirmation Not supported

250 |Write entry with execution Not supported

(*1) Note: While the relay receives the *Rrotection off" command, "IN SERVICE LED" is off.

Details of Command settings in fE€103 configurator

INF DCO
Sig off | Sigon Rev | Valid time
16 2684 2684 0
18 2686 2686 V4 0
19 0 2690 200
23 0 2640 1000
24 0 2641 1000
25 0 2642 1000
26 0 2643 1000

v/ signal reverse
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Description Contents :.,.:,{,?nlfpo o Comment
Basic application functions
Test mode Yes
Blocking of monitor direction Yes
Disturbance data No
Generic services No
Private data Yes
Miscellaneous
Measurand Max. MVAI__ = rated
value times
Current L1 la Configurable
Current L2 Ib Configurable
Current L3 lc Configurable
Voltage L1-E Va Configurable
Voltage L2-E Vb Configurable
Voltage L3-E Ve Configurable
Active power P P Configurable
Reactive power Q Q Configurable:
Frequency f f Configurable
Voltage L1 - L2 Vab No set

Details of Common settings in [EC103 configurator

- Setting

- Remote operation valid time [ms]:
- Local operation valid time [ms]:

file’s remark:

- Measurand period [s]:

- Function type of System functions;

- Signal No. of Test mode:

GRD15096.00
2000

2000

3

216

1039

- Signal No. for Real time afid Fault number: 1038
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[Legend]

GI: General Interrogation (refer to IEC60870-5-103 section 7.4.3)
Type ID: Type Identification (refer to IEC60870-5-103 section 7.2.1)

1

O 0N DN B~ W

31

: time-tagged message

: time-tagged message with relative time

: measurands [

: time-tagged measurands with relative time
: identification

: time synchronization

: general interrogation termination

: measurands I

10:
11:
20:
23:
26:
27:
28:
29:
30:

generic data

generic identification

general command

list of recorded disturbances

ready for transmission for disturbance data
ready for transmission of a channel

ready for transmission of tags
transmission of tags

transmission of disturbance values

: end of transmission

COT: Cause of Transmission (refer to IEG608%0-5-103 section 7.2.3)

1.

0 IO N B~ W

9:

10:
11:
12:
203
21:
3k
40:
41:
42:
43:
44

: spontaneous

: cyclic

: reset frame count bity(FCB)

: reset communication gnit (CU)
: start / restart

: power on

: test mode

: time synchronization

general interrogation

tefmination of general interrogation

logal operation

remete operation

positive acknowledgement of command

negative acknowledgement of command
transmission of disturbance data

positive acknowledgement of generic write command
negative acknowledgement of generic write command
valid data response to generic read command

invalid data response to generic read command
generic write confirmation

FUN: Function type (refer to IEC60870-5-103 section 7.2.5.1)
DPI: Double-point Information (refer to IEC60870-5-103 section 7.2.6.5)

DCO: Double

Command (refer to IEC60870-5-103 section 7.2.6.4)
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IEC103 setting data is recommended to be saved as follows:

(1) Naming for IEC103setting data O

The file extension of IEC103 setting data is “.csv”. The version name is recommend@e
provided with a revision number in order to be changed in future as follows:

First draft: sk (0].csv P

Second draft:  s##*skxs (02.csv

Third draft;  xksss_03.csv \@

/]\— Revision number

or GRL100, etc. The setting files remark field of IEC103 is a er up to 12 one-byte
characters. It is utilized for control of IEC103 setting data.

i G _01.csv - IEC103 Conligurator
Fil(l) Wiew(Y) Communkcation(C) Onlns MerulPl  Help(H)
Rese | I | | C 9
GNE100
S Stting fle's ek GRATO0T 00
‘ Flemane cpecaon vaid time jmd] 4000
Wils |
Check Sum
[T Local ogeralon v b [ms] m
‘ Measurand pesiod [3] '
‘ Changs ol FUN:
71
|
0|
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the reply frame from relay contend.

(The sending and receiving timing
coordination is irregular in half-duplex
communication.)

TOSHIBA 6F2S50842
Troubleshooting
No. Phenomena Supposed causes Check / Confirmation
Object Procedure
1 Communication Address setting is incorrect. BCU Match address setting between BCU andelay.
trouble (IEC103 RY Avoid duplication of address with other relay.
communication is - . - .
not available.) Transmission baud rate setting is BCU Match transmission baud rate setting between
incorrect. RY BCU and relay.
Start bit, stop bit and parity settings of BCU Go over the following settings by BCU. Relay
data that BCU transmits to relay is setting is fixed agffollowing Settings.
incorrect. - Start bit; 1bit
- Stop bit: Abit
- Parity settingaeven
The PRTCL1 setting is incorrect. (The | RY Change,the PRTCL1 setting. Relation between
model with PRTCL1 setting.) PRTEL 1 setting and available transmission
protocol'is referred to the following table.
RS485 port at the | PRTCL1 | PRTCLA1
back of the relay | =HDLC =IEC
COM1 (CH1) HDLC IEC
COM2 (CH2) I[EC -
RS485 or optical cable interconnection £ Cable - Check the connection port.(CH1/CH2)
is incorrect. - Check the interconnection of RS485 A/B/COM
- Check the send and received interconnection of
optical cable.
The setting of convertefiis incarkect. Converter | In the event of using G1IF2, change the DIPSW
(RS485/optic conversion is.executed setting in reference to INSTRUCTION MANUAL
with the transmission chahnel, etc.) (6F2S0794).
The relationship between logical “0/1” BCU Check the following;
of the signal‘and Sig.on/qff is incorrect. Logical0 : Sig.on
(In the event of Using optical cable) Logical1:Sig.off
Terminal resjstor is not offered. cable Impose terminal resistor (150[ohms]) to both
(Especiallywhen RS485 cable is long.) ends of RS 485 cable.
Relay gannot receive the requirement BCU Check to secure the margin more than 15ms
frame from BCU. between receiving the reply frame from the relay
(The timing coordination of sending and and transmitting the next requirement frame on
receiving switch control is irregular in BCU.
half-duplex communication.)
The requirement frame from BCU and BCU Check to set the time-out of reply frame from the

relay.

Time-out setting: more than 100ms (acceptable
value of response time 50ms
plus margin)
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communication.

source is set to other than |IEC.

No. Phenomena Supposed causes Check / Confirmation
Object Procedure
2 HMI does not The relevant event sending conditionis | RY Change the event sending condition (signal
display IEC103 not valid. number) of [EC103 configurator if there is a
event on the SAS setting error. When the setting is correctpgheck
side. the signal condition by programmable LED, etc.
The relevant event Information Number | RY Match the relevant event Information®Number
(INF) and/or Function Type (FUN) may | sas (INF) or Function Type (FON) between the relay
be different between the relay and SAS. and SAS.
The relay is not initialised after writing RY Check the sum value of IEC103 setting data from
IEC103 configurator setting. the LCD screen /Whentdiffering from the sum
value on IEC103 configurator, initialise the relay.
It changes to the block mode. RY Change thig,[ECBR'settling to Normal.
3 Time can be BCU does not transmit the frame of BCU Transmit theyframe of time synchronisation.
synchronised with | time synchronisation.
IEC103 The settling of time synchronisation RY Changexthe settling of time synchronisation

sourcg'to IEC.

(Note) BCU: Bay control unit, RY: Relay
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IEC/UK Inverse Curves (NI) IEC/UK Inverse Curves (VI)
(Time Multiplier TMS = 0.1 - 1.5) (Time Multiplier TMS = 0.1 - 1.5)
100 100 .
10
10

O 0
()
£ £
= =

o o 1
= £
© IS
3 o
=SS o
o o

1

0

0.1 0.01

1 10 0 0 1 10 _ 100
Current (Multiple of Setting) Current (Multiple of Setting)

Normal InveKeK\ Very Inverse

Q>®
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IEC/UK Inverse Curves (El)

(Time Multiplier TMS = 0.1 - 1.5)
1000

100

es (LTI)

N
o

Operating Time (s)

—_—

1 10 100
Current (Multiple of Setting)

Long Time Inverse
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IEEE Inverse Curves (M) IEEE Inverse Curves (VI)
(Time Multiplier TMS = 0.1 - 1.5) (Time Multiplier TMS = 0.1 - 1.5)

100 '.

100

Operating Time (s)
Operating Time (s)

0.1

0.01

0.01

1 10 100
Current (Multiple of Setting)

10
Current (Multiple of Setting)

N
@)
Q¥

L 4

Very Inverse
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IEEE Inverse Curves (El)

(Time Multiplier TMS = 0.1 - 1.5)
100 O

10

Operating Time (s)

0.01

Current (Multiple of Setting) Q@
Extremely Inverse \
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US Inverse Curves (CO8) US Inverse Curves (CO2)

(Time Multiplier TMS =0.1 - 1.5) (Time Multiplier TMS = 0.1 - 1.5) O
100

Operating Time (s)
Operating Time (s)

0.1

0.1

0.01 |
1 10 1 10 100
Current (Multiple of Setting) Current (Multiple of Setting)
CO8 Inverse CO2 short Time Inverse
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ORDERING

Configurations

Basic Standard model

with integral Sensitive Earth Fault function (SEF)

with integral Synchronism check, Auto Reclose function
with integral SEF & Synchronism check, Auto Reclose function

MIMIC panel
fixed on the front

BI1/BO Module

BI<10,BO<S8

BI<21,BO<16

BI<32,BO <24

BI<43,BO<32

Model version/ Language
ABC...

VT, CT, Frequency rating
100 — 120Vac, 1A, 50Hz, 110/125Vdc
100 — 120Vac, 1A, 60Hz, 110/125Vdc
100 — 120Vac, 5A, 50Hz, 110/125Vdc
100 — 120Vac, 5A, 60Hz, 110/125Vdc
100 — 120Vac, 1A, 50Hz, 220/250Vdc
100 — 120Vac, 1A, 60Hz, 220/250Vdc
100 — 120Vac, 5A, 50Hz, 220/250Vdc

100 — 120Vac, 5A, 60Hz, 220/250Vdc
100 — 120Vac, 1A, 50Hz, 48/54/60Vdc
100 — 120Vac, 1A, 60Hz, 48/54/60Vd

100 — 120Vac, 5A, 50Hz, 48/54/60Vd\
100 — 120Vac, 5A, 60Hz, 48/54/60V.

100 — 120Vac, 1A, 50Hz, 24V/30V

100 — 120Vac, 1A, 60Hz, 24V/ c
100 — 120Vac, 5A, 50Hz, 24V/30Vdc

100 - 120Vac, SA, 60Hz, &

Hardware opti

TOTOOAOW» ® 2 bW —

Communication
Fibre optic.
dual RS485

dual Fibrefo .
RS4C
i

scellaneous
P 0

L 4

e N R S
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Version-up Records

Version Date Revised Section Contents
No.
0.0 Jul. 21, 2005 First issue.
0.1 Aug. 23, 2005 1 Modified the description and Table 1.1.1. (Added DFRQ element.)
214 Added the description of ‘Note'.
2.3 Modified the description. (Added DFRQ element.)
24 Modified the description. (Added DFRQ element.)
2.7 Modified the PLC sample screens.
3.2.2 Modified the description.
42.1,4241t04.2.6 | Modified the description and sample screens. (Added DERQ element.)
Appendices Modified Appendix B, H, I, Kand M.
0.2 Sep. 22, 2005 214 Modified the setting range of THM.
426.2 Modified the setting range of THM.
4271 Modified the description of <THMRST>.
Appendices Modified the setting range of THMrimAppendix H and K.
0.3 Oct. 13, 2006 252 Modified the description iny'Voltagefand Synchronism check.
253 Modified the setting range table, (ARPL-VTS)
2.6.1 Modified Table 2.6.2
2.7 Modified Figure 2.7.2,
412 Modified the description and¥Figure 4.1.3.
426.2 Added ‘EFCT ratigl and "SEFCT ratio’, and modified the description of ‘Power
setting.
Appendices Modified Appendix\Gy F and H, and added Appendix O.
04 Apr. 24, 2007 421,44 Modified the deseription.
6.7.2 Madifieddhe description and Table 6.7.1.
Appendices MedifiedhAppendix E and M
0.5 Dec. 27, 2007 215 Medified,the description.
2.6.4 Modified the unit.
3.5.1 Addéd ‘Note'.
426.4 Modified samples of LCD screen.
Appendices Modified Appendix H.
0.6 Apr. 24, 2008 Safety,Precaution Added the description.
214 Modified the description of “Setting”.
Appeéndices Modified Appendix K and O.

— 425 —








