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Safety Precautions

Before using this product, please read this chapter carefully.

This chapter describes the safety precautions recommended when using the GRL150:Before
installing and using the equipment, this chapter must be thoroughly read and understood.

Explanation of symbols used

Signal words such as DANGER, WARNING, and two kinds of CAUTIQN, Will 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 instructiéns.

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

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

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

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 switching,off'the DC power supply. It
takes approximately 30 seconds for the voltage to discharge.

e Fiber optic

Invisible laser radiation

Do not view directly with optical instruments.
ACAUTION

e Earth

The earthing terminal of the equipment must'be seeurely earthed.

CAUTION
e Operating environment

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

e Ratings

Before applying AC cdrrentor the DC power supply to the equipment, check that they conform to
the equipment ratings.

e Printed circuit’oard

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

e Externalcircuit

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

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

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

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

GRL150 provides fully numerical, multi-function phase-segregated line differential protection'for
use with pilot wire or direct fibre optic communication.

GRL150 has two model series which differ according to the communication interface, see Table
1.1.

Table 1.1 — GRL150 Models

Model Configuration

GRL150-100 series | Pilot wire applications

GRL150-400 series | Pilot wire or direct fibre optic applications

Model 100 series is for pilot wire applications. Model 400 series\provides both pilot wire and fibre
optic interface and the application of communication is selgetable¥py manual setting.

All models include multiple, high accuracy, phase-segtegated protection elements with integrated
overcurrent guard scheme and continuous channel supegvision.

Each of the local and remote terminals has a diffefential calculation function and performs
arithmetical operation independently and simultaneously.

In addition, GRL150 provides back-up overctitient protection (for phase and/or earth fault) with
inverse time and definite time delay functighSjand*eptional sensitive earth fault protection.

All models provide continuous monifoting of internal circuits and of software. External circuits
are also monitored, by trip circuif supervision, CT supervision, and CB condition monitoring
features.

A user-friendly HMI is provided threugh a backlit LCD, programmable LEDs, keypad and
menu-based operating system., RClaccess is also provided, either for local connection via a
front-mounted RS232 port,emforgemote connection via a rear-mounted RS485 or fibre optic port.

The communication systemyallows the user to read and modify the relay settings, and to access
data gathered by the rélay*Synetering and recording functions.

Password protectiomyis provided to change settings. Four active setting groups are provided. This
allows the user to"set oné’group for normal operating conditions while other groups may be set to
cover alternativeyoperating conditions. Any one setting group of four different setting groups can
be selected by PLC (Programmable Logic Control) function.

Data available.either via the relay HMI or communications ports includes the following functions.
B /Metering
B, Fault recording
B Event recording
B Disturbance recording

GRL150 provides the IEC60870-5-103 communication protocol for use with substation control
and automation systems.

Table 1.1.2 shows the members of the GRL150 series and identifies the functions to be provided
by each member.
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Table 2.1.2 Series Members and Functions

Model Number

GRL150 -

100

110

120

400

410

420

Phase-segregated Differential Current Protection DIF (87)

v

Phase Overcurrent OC (50P/51P)

v

<\

\

Earth Fault EF (50N/51N)

<\

<\

Sensitive Earth Fault SEF (50N/51N)

Thermal Overload THM (49)

Phase Undercurrent UC (37P)

Broken Conductor BCD (BC)

Circuit Breaker Fail CBF (50BF)

Cold Load Protection

Trip circuit supervision

Self supervision

CB State Monitoring

Trip Counter Alarm

>Iv Alarm

CB Operate Time Alarm

Metering

Fault records

Event records

Disturbance records
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AN N N N Y N N IS S e Y RN Y Y
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2. Application Notes

2.1 Protection schemes

The GRL150 provides the following protection schemes:

o Segregated-phase current differential protection

e Phase fault overcurrent protection

e Earth fault protection

e Sensitive earth fault protection
e Phase undercurrent protection
e Thermal overload protection

¢ Broken conductor protection

e Circuit breaker failure protection

e Cold load protection

2.2 Current Differential Protection

GRLI150 is applied as a segregated-phase current differential protection for use with pilot wire or

direct fibre optic communication as shownginiEigure 2.2.1.

For pilot wire communication, GRIFIS0 ‘can be applied to circuits up to 8 km in length for
0.91lmm¢ and provides built-indSkV/and optional 20kV isolation. For direct fibre optic
communication, GRL150 can beapplied to circuits up to 20km in length. The fibre optic cable is

single-mode (SM) 10/125um type.

| I

X A\ RX
RX U X
GRL150 GRL150
(a) Fibre optic(SM)
| I [
TB3-A16 (/\) TB3-Al6
-A17 -A17
\
GRL150 GRL150
(b) Pilot wire
Figure 2.2.1  Current Differential Protection
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2.2.1 Operation of Current Differential Protection

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

The GRL150 relay installed at each line terminal samples the local currents and transmits the
current data to the remote terminal via pilot wire or direct fibre optic communication. The
GRLI150 performs master/master type current differential protection using the eurrent data from
all terminals.

The GRL150 utilises the individual three phase currents to perform segregated-phase current
differential protection. The segregated-phase differential protection tfansmits the three phase
currents to the remote terminal, calculates the individual differential cutrents and detects both
phase-to-phase and phase-to-earth faults on a per phase basis.

Figure 2.2.1.1 shows the scheme logic of the segregated-phagé®eurrént differential protection.
Output signals of differential elements DIF-A, -B and -C perform? instantaneous three-phase
tripping. (See Figure 2.12.1.) The output signals of DIE#As, -Byand -C are blocked when a
communication circuit failure is detected by the data error\chéck;sampling synchronism check or
interruption of the received signals. For DIF-A_FS, -ByRS and’-C_FS signals, see Section 2.2.3.

ICD is the inrush current detector ICD, which ‘deteets, second harmonic inrush current during
transformer energisation, and can block the BIF element if activated by the scheme switch
[DIF-ICD]. If the inrush current detection signaldCOM4-R1 UF is received from the remote
terminal, the DIF is also blocked. (See Sectiomy2.10.) The logic sequence is configured by the
PLC.

The DIF protection can be disabled byatheiseheme switch [DIFEN] or by the PLC command
DIF BLOCK.

Note: For the symbols used in the scheme logic, see Appendix K.

! 1
i — . 348 -
[ DIFA ali o 1582 — §257 256
: — L & 21| DIF_TRIP
i| DIF-B L 349 L el
i - e [T° o 1383 — 9258
! *— |
[ & o
[ pIFc — | §50 oo =
: — & & N
; Communication — ! 063 — — ]
; failure REUAYBLOCK
TRt : [DIEEN]
& —on

BLOCK |

|Ee8oDIF-A_IC_BLK —

[Les1IDiF-B_IC_BLK]| A .

373 I1CD

*—
682 [DIF-C_IC_BLK ]|
By PLC (+)£IF'ICD} i
T —
264 DIFFS_OP—¢——> 11584 | DIF-A_FS

¢+—>|1585] DIF-B_FS

L >|u586] DIF-C_FS

By PLC

Figure 2.2.1.1 Scheme Logic of Segregated-phase Current Differential Protection
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2.2.2 Characteristic of Current Differential Element DIF

The differential elements DIF have a percentage restraining characteristic with weak restraint*if
the small current region and strong restraint in the large current region, to cope with CT saturation.

The DIF elements have dual percentage restraint characteristics. Figure 2.2.2.1 shows the
characteristics on the differential current (Id) and restraining current (Ir) plane. Id is the%wector
summation of the phase current of all terminals and Ir is the scalar summation of the phase current
of all terminals.

ld

T Operating
Zone

A
Small current region Large current region

0 —>

5/6 DIFI1

-2 x DIFI2

Figure 2.2.2.15 DIF Element (I,-14 Plane)

Characteristic A of the DIF elementis &xpressed by the following equation:
Iq = (1/6)I; + (5/6)DIFI1
where DIFI1 is a setting and defines/the minimum internal fault current.

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

Characteristic B is expressedyby the following equation:

14> 1, - 2 x DIRR

where DIFI2 is @ setting and its physical meaning is described later.

This charaéteustic has stronger restraint and prevents the element from operating falsely in
responseyto the efroneous differential current which is caused by saturation or transient errors of
the €T during an external fault. If the CT saturation occurs at the external fault in a small current
regiondof the characteristics and continues, the element may operate falsely caused by increasing
the emonéous differential current. The DIF prevents the false operation by enhancing the
restraining quantity for the DIF calculation, depending on the magnitude of restraining current in
the large current region characteristic B.

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

The same characteristic can be represented on the outflowing current (I;¢) and infeeding current
(Iin) plane as shown in Figure 2.2.2.2.
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lout
T 'outf lin
DIFI2
B
Operating
A Zone
o| DIFI1 —>lin

Figure 2.2.2.2 DIF Element (ljy-lgyt Plane)

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

Iyt < DIFI2

2.2.3 Fail-safe Function (Overcurrent Guard Scheme)

GRL150 provides OC5 and OCD elements which “provide an overcurrent guard scheme for
fail-safe operation. OCS is a phase overcurrenf elctent and its sensitivity can be set. OCD is a
phase current change detection element and its Sensitivity is fixed.

The scheme logic is shown in Figure 2.2.31. Zhe'output of DIFFS_OP is connected to DIF-A_FS,
DIF-B_FS, DIF-C FS respectively 6y PLC function.

The fail-safe function is disabled byathe [DIF-FS] switch. By [DIF-FS], OC5 or OCD or both
elements can be selected. If the switch™is set to “OFF”, the signal of DIFFS_OP is “1” and the
fail-safe is disabled.

oo 1 13260 _ By PLC
0C5-A & —| 21| "DIFFS-A_OP 2264 - N
265 = — 9266 N 1584 DIF-A_FS
0C5-B & >1*DiFFsB op 1| DIFFS_OP ¢ 5 1egs pIF-BFS
L4 —| | - > 1586 DIF-C_FS
356 — — 9267 DIF-C_
0OC5-C ¢ & — >1 'DIFFS-C_OP (see Fig. 2.2.1.1.)
968 —= |
OCD-A y
69 —
OCD-B : 2
*—
ocp-c |30 f
[DIF-FS] T
* ™ ~oc 21|7

"OFE"

Figure 2.2.3.1 Fail-safe Logic
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Current change detection element OCD

The OCD operates if the vectorial difference between currents Ipf and Iny observed one cycle apart

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

The operation decision is made according to the following equation:
- In T > 1

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

I = fixed setting (8% of rated current)

IN

M

Figure 2.2.3.2 Current Change Detection

2.2.4  Open Terminal (Out-of-Service) Detection

Erroneous current data may be tragSmitted feom the remote terminal when the remote relay is
out-of-service for testing or other purp@ses. To prevent false operation in this case, the relay sets
the receiving current data to zeréyin the differential current calculation upon detecting that the
remote terminal is out-of-services

Figure 2.2.4.1 shows the remotefterminal out-of-service detection logic. The local terminal can
detect that the remote terminal ig 6ut-of-service if it receives no interlink signal I.LINK-R1 from
the remote terminal.“Thefyinterlink signal is configured from the circuit breaker CB and
disconnector DS statu§’signal shown in Figure 2.2.4.2. Each terminal detects the out-of-service
condition and trangmitstits signal I.LINK to the other. Thus, out-of-service is detected when either
the circuit breaker or'disconnector are open in all three phases.

The local terminal detects that the remote terminal is out-of-service by receiving a signal
L.TEST-R14#hich$S transmitted when the scheme switch [L. TEST] is set to "ON" at the terminal

under test.
1092 COM8'R1—7> (1654 [I.LINK-R1] — 0432
>
ByfPLC 21 REM1_IN_SRV

) ot — 0433

o >1 REM1_OFF_SRV
1104 SUB,COM1-R1——> [1650 |L.TEST-R1 |
By PLC (d J BYPLC 5 2056 SUB.COM1-S1
LOCAL_TEST . -

>1 REM1_IN_SRV: Remote terminal in-service

||1587 R.DATA_ZERO '|'| I REM1_OFF_SRV: Remote terminal out-of-service

Figure 2.2.4.1 Out-of-Service Detection Logic

— 14 —
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CB_CLOSE )
528 BI1-COM-T—> [1536 [CB_N/O_CONT]| [ o] 9 E 388 | INKL5 5052
> COMS-S

9385
529 BI2-COM-T—> [[1537 [CB_N/C_CONT] - - B_OPEN

532 BI5-COM-T—> [[L547 [EXT_CB_CLOSE]}

9336 DS_CLOSE
530 BI3-COM-T—> [1538]DS_N/O_CONT]| e P
2387
531 BI4-COM-T—>|[1539 [DS_N/C_CONT | - - DS_OPEN
| —
By PLC

Figure 2.2.4.2 Inter-Link detection

2.25 Transmission Data

The following data are transmitted every 60 electrical degrees for pilotywire communication or
every 30 electrical degrees for direct fibre optic communication to the,remote terminal:

A-phase current

B-phase current

C-phase current

Sampling synchronization control signal
Synchronized test trigger signal
User-programmable commands

Sampled current data, for the current and previgussamples, are transmitted to the remote terminal
in pairs.

In addition to the above data, cyclic redundancy check bits are transmitted to monitor the
communication channel. If a commu#ication failure is detected at the local terminal, the output of
differential protection is blocked.

A synchronized test trigger signaltis used to test the differential protection simultaneously at all
terminals. For details, see Sectiom4.2:%.4.
User programmable commands

Any signals (On/off data) shewn'in Appendix B can be assigned to COM1 to COMS, SUB_COM1
to SUB_COMS and SUB2%COM1 to SUB2 COM12 as user programmable commands by using
the PLC functionNLhe default setting is as follows:

Asigred Asigned
by PLC . by PLC . .
Send signal /—> Send |::> Receive =~ ——> Receive signal
name command command name
Default signal Command Command Default signal
NO. Name (send) (receive) No. Name
= F- COM1-S COM1-R1/-R1_UF |- -
- - COM2-S COM2-R1/-R1_UF |-- -
= - COM3-S COM3-R1/-R1_UF |- -
374 ICD_BLK-S COM4-S COM4-R1_UF See Figure 2.2.1.1,
388  LLINK COM5-S COM5-R1 1651 I.LINK-R1
390 LOCAL_TEST |SUB_COM1-S SUB_COM1-R1 1650 L.TEST-R1
(reserved) (*) |SUB_COM2-S SUB_COM2-R1 - -
(reserved) (*) |SUB_COM3-S SUB_COM3-R1 -
- - SUB_COM4-S SUB_COM4-R1 -
- - SUB_COM5-S SUB_COM5-R1 -
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Default signal Command Command Default signal
No. Name (send) (receive) No. Name
- - SUB2_COM1-S SUB2_COM1-R1 |-
- - SUB2_COM2-S SUB2_COM2-R1 |-
- - SUB2_COM3-S SUB2_COM3-R1 |-
- - SUB2_COM4-S SUB2_ COM4-R1 |-
- - SUB2_COM5-S SUB2_COM5-R1 |-
- - SUB2_COM6-S SUB2_COM6-R1 |-
- - SUB2_COM7-S SUB2_COM7-R1 |-
- - SUB2_COM8-S SUB2_COM8-R1 |-
- - SUB2_COM9-S SUB2_COM9-R1 |-
- - SUB2_COM10-S SUB2_COM10-R1 |- -
- - SUB2_COM11-S SUB2_COM11-R1 |- 4
- - SUB2_COM12-S SUB2_COM12-R1 |- -

Note(*): used in the relay system.

2.2.6  Synchronized Sampling

The GRL150 performs synchronized simultaneous sampling/at all terminals of the protected line.
This synchronized sampling requires neither an external feference clock nor synchronization of
the internal clocks of the relays at different termiidls:

The sampling synchronization is realized throughitiming synchronization control.

Timing synchronization

One of the terminals is selected as the time r¢ferenice terminal and set as the master terminal. The
other terminal is set as the slave terfiinal) ThesScheme switch [SP.SYN] is used for the settings.

Note: The master and slave tegminals are set only for the convenience of the sampling timing
synchronization. The GRERS0sat both terminals perform identical protection functions and
operate simultaneously.

Timing synchronization is fperformed using the receiving time for a data frame.

To perform timing synchenization for the slave terminal, the timing signal is sent from the master
terminal to the slave 4érminal and the sampling time of the slave terminal relay is synchronized
with the receiving filne atithe slave terminal.

Mater 1 2
tetminal r ] t

TR
Slave Vi
terminal 1 o t
Sampling
timing

Figure 2.2.6.1 Timing Synchronization

2.2%0 Telecommunication Circuit

The GRL150 can be provided with two types of telecommunications interface, an electrical
interface (pilot wire) and a fibre optic interface. For pilot wire communication, GRL150 can be
applied to circuits up to 8 km in length on 0.9 mm¢ pilot wire cable or up to 2.5 km length on 0.5
mm¢ pilot wire cable.
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Note: GRL150 operation depends on the transmission performance of the pilot wire cable and the
noise environment, and where these are poor the circuit lengths quoted above may not be
achievable.

The GRL150-100 series is applied to pilot wire communication only. The GRL150-400 series‘¢an
be applied to pilot wire communication or fibre optic communication by scheme switch
[COM.I/F]. In the case of pilot wire communication, the [COM.I/F] is set to “PW”. For fibreseptic
communication, it is set to “OPT”.

In pilot wire communication, a receiving signal adjusting function is provided, since the f€ceiving
level is influenced by pilot-wire cable size, distance and installation environmdentgThe receiving
signal can be adjusted automatically (Auto) or manually (Manual) By, the" scheme switch
[RL-MODE]. When “Auto” is selected, the optimum signal receiving level, whigh has the least CF
(Communication Failure), is automatically set according to the receivingilevel (peak value).
“Auto” is generally selected in normal operation. However, if a severegqoisg environment prevents
correct operation of GRL150, then “Manual” can be selected and the Teceiving level is chosen
manually. (Refer to Section 4.2.3.4, 4.2.6.5 and 6.6.2.)

If the transmitting signal interferes with other communicatiofi'signal§ in a multi-core pilot wire
cable, the optional G1RE]1 resistor box is available for redu€ing the transmission level. (Refer to
Appendix N.)

2.2.8 Telecommunication Channel Monitoring

If a failure occurs or noise causes a disturbance%in the telecommunication channel, they may
interrupt the data transmission or generate ergoneous data, thus causing the relay to operate
incorrectly.

The GRL150 detects data failures by performing a cyclic redundancy check on the data. The
checks are carried out for every safnple4(See Section 3.3.5.)

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

Current differential protectionfis; blocked instantaneously upon detection of a communication
failure. The output blocking ceages instantly when the failure recovers.

2.2.9 Setting

The following shows,theSetting elements necessary for the current differential protection and their
setting ranges. THe€"settings can be made on the LCD screen or PC screen.

Element Range Step Default Remarks
DIF Phase current
DIFI1 0.50 — 10.00A 0.01A 5.00A Small current region
(0.10 — 2.00A 0.01A 1.00A)(*1)
DIFI2 1.0 -120.0A 0.1A 15.0A Large current region
(0.2 —24.0A 0.1A 3.0A)
0C5 0.1 -250.0A 0.1A 2.5A OC5 threshold setting for fail-safe
(0.02 - 50.00A 0.01A  05A)
DIFSV 50 - 100% 1% 50% Differential current Id monitoring
TIDSV 0-60s 1s 10s Timer for Id monitoring
[SP.SYN] Master/Slave Master(*2) ~ Sampling synchronization
[COM.I/F] PW /OPT OPT Only for model 400 series

— 17 —
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[RL-MODE] Auto / Manual Auto Signal receiving level adjusting mode
M. RL 1.0-100.0% 0.1% 20.0% Signal receiving level (% of peak value)
[OTD] ON/OFF OFF Open terminal detection
[DIFEN] ON/OFF ON DIF enable
[DIF-FS] OFF/0C/0OCD/ OFF Fail-safe function

Both
[DIF-ICD] NA /BLK NA DIF blocked by inrush current

(*1) Current values shown in parentheses are in the case of 1A rating. Other curgent values are in the
case of 5A rating.
(*2) In the actual setting, one terminal is set to "Master" and the other terminalo "Slave".

CT Ratio matching

If the CT ratios at the local and remote terminals are different, then CF, ratio matching can be
applied as follows:

The differential element settings are respectively set to the setting valiies so that the primary fault
detecting current is the same value at all terminals. Figure 272:9. 1%hows an example of CT ratio
matching. The settings for DIFI2 and DIFSV should alSo /e |sét with relation to the primary
current in the same manner of the DIFI1 setting.

Primary sensitivity = 800A;

Terminal-A Terminal-B

l
I T

GRL150

CT ratio : 2000/1A

1

DIFI1=800A/ CT ratio(2000/1A)
=0.4A

GRL150

CT ratio : 4000/1A

gs

DIFI1=800A / CT ratio(4000/1A)
=0.2A

Figure’22.9.1 Example of CT Ratio Matching

Ifthe CT secondary ratings atthe local and remote terminals are different, relay model suitable for
the CT secondary ratifig isused at each teminal and then CT ratio matching can be applied the
same as above. Thefdifferential element settings are respectively set to the setting values so that
the primary faultsdeteeting current is the same value at all terminals. Figure 2.2.9.2 shows an
example of CT tatio matching. The settings for DIFI2 and DIFSV should also be set with relation
to the primagy=eurrent in the same manner of the DIFI1 setting.

Primary sensitivity = 800A

Figure 2.2.9.2 Example of CT Ratio Matching incase of Different CT secondary Rating

Terminal-A Terminal-B
|
T l | T ]—
GRL150 GRL150
1A rated model 5A rated model

CT ratio : 2000/1A

1

DIFI1=800A/ CT ratio(2000/1A)
=0.4A

CT ratio : 2000/5A

11

DIFI1=800A / CT ratio(2000/5A)
=2.0A
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DIFI1 setting and Full-scale

GRLI150 transmits current data to the remote terminal after the CT matching. The current data is
normalized by the DIFI1 setting value. Therfore, the full-scale of the current data is expressed by
the following equation depending on the DIFI1 setting.

Igs = DIFI1 x 32 (A)
where, Irg: Full-scale of current data

When setting DIFI1, it must be ensured that Is is greater than the maximum fault current.

Setting of DIFI1

The setting of DIFII is determined considering the minimum internal fault,curtent for which the
relay should operate and the maximum erroneous differential current (mainly the internal charging
current) during normal service conditions for which the relay should fiet operate.

DIFI1 should therefore be set to satisfy the following equation:

K-Ic < DIFIl <1Ig/ K

where,
K: Setting margin (K = 1.2 to 1.5)
Ic: Internal charging current
I Minimum internal fault current
Setting of DIFI2

The setting of DIFI2 is determined from the following three criteria:

e Maximum erroneous current'gengrated by CT saturation in case of an external fault
e Maximum load current
e Maximum outflow current iycaseyof an internal fault

In the case of the first criteriony DIFI2 should be set as small as possible so that unwanted
operation is not caused by the maximum erroneous current generated by CT saturation during
heavy through current for an external fault. It is recommended normally to set DIFI2 to 2xIn (In:
secondary rated current)¥or this criterion.

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

For the third criteriony the maximum outflow current must be considered. DIFI2 should be set
larger than theulargest possible value of outflow current in the case of an internal fault.

In two‘terminal network, the maximum outflow current is the maximum load current.

Setting’of DIFSV

When using the differential current monitoring function, the setting of DIFSV is determined from
the maximum erroneous differential current during normal service conditions.

K-Terr < DIFSV < DIFI1 / (1.5 to 2)

Terr: maximum erroneous differential current

Setting of [SP.SYN]

One terminal must be set to "Master" and the other terminal to "Slave".
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2.3 Phase Fault Overcurrent Protection

2.3.1

GRL150 provides three phase overcurrent protection with four independent overcunfent
thresholds OC1 to OC4. The first threshold OC1 may be set for inverse time or definite time
operation. If inverse time is selected, then any one of nine curves may be chosen, including IEC
and IEEE/ANSI standard characteristics.

OCl has a programmable reset feature, selectable for instantaneous, definite time or dependent
time reset. This feature can be used to protect against flashing fault conditions, or4o grade
correctly with electromechanical overcurrent relays.

The other overcurrent thresholds OC2 to OC4 may be set for definite #ime, orgnstantaneous
operation. These elements are immune to the effects of transformer magnetising inrush and dc
offset transient over-reach.

All elements can be inhibited by binary input signals for operation, in*blocked overcurrent
schemes.

Inverse Time (IDMT) Operation

The overcurrent protection element OC1 has the IDMIcharacteristics defined by equation (1):

t =TMS x +C

s (1)

where:

t = operating time for constant cusgent [{(seconds),
I = energising current (amps)4

Is = overcurrent setting (amps);

TMS = time multiplier sefting;

k, a, ¢ = constants definifig curve.

Nine curve types are available as defined in Table 2.3.1.1. They are illustrated in Figure 2.3.1.1.
Detail curves for éach TRMT are shown in Appendix L.

Any one curve caft'seleeted for each IDMT element by scheme switches [M#:#] and [M#s##xC-#x].

Table 2.3.1.1 Specification of IDMT Curves

6F2S0828

Curve Description Operating characteristic Resetting characteristic
k a c kr b

IEC Narmal Inverse (NI) 0.14 0.02 0

IECVery Inverse (VI) 135 1 0

IEC Extremely Inverse (EI) 80 2 0

UK 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

IEEE 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).
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In addition to the above nine curve types, the OC1 can provide a user configurable IDMT curve. If
required, set the scheme switch [M=##**] to “CON” and set the curve defining constants k, a, c, k¥
and b. The following table shows the setting ranges of the curve defining constants.

Table 2.3.1.2 Setting Range of IDMT Curves

Curve defining constants | Range Step Remarks
k 0.00 - 300.00 0.01 Operating characteristic
a 0.00-5.00 0.01 ([M##%]=CON setting)
c 0.000 - 5.000 0.001
kr 0.00 - 300.00 0.01 Resetting charactefistic
b 0.00-5.00 0.01 (IM=#+x]=CON, and [*#*R]=DEP setting)
IEC/UK Inverse Curves IEEE/@S Inverse Curves
(Time Multiplier = 1) (Fime Multiplier = 1)

1000 100 ?
\ |

100 - \ \

Operating Time (s)
o
-
=
Operating Time (s)
S

—
77

Ml
\\
VI

—

~ CO2

Cco8
t\ El |
: 0.1 ‘ ‘
1 10 100 1 10 100

Current (Multiple of Setting) Current (Multiple of Setting)

0.1

Figure 2.3.1.1 IDMT Characteristics

Programmable Reset Characteristics

OCT has 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 dependent time delayed reset characteristic is particularly useful for providing correct
coordination with an upstream induction disc type overcurrent relay.
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The definite time delayed reset characteristic may be used to provide faster clearance of
intermittent (‘pecking’ or ‘flashing’) fault conditions.

Definite time reset

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

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

If the delay period is set to some value in seconds, then an intentional delay i§ added to the reset
period. If the energising current exceeds the setting for a transient period without gausing tripping,
then resetting is delayed for a user-definable period. When the energisingteurreént falls below the
reset threshold, the integral state (the point towards operation that it has tfavelled) 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.

Dependent time reset

The dependent time resetting characteristic is applied only fto the BEEE/US operate characteristics,
and is defined by the following equation:

t=RTMsx| — K|

()

t = time required for the element,to reset fully after complete operation (seconds),

where:

I = energising current (amps),
Is = overcurrent setting (amps),

kr = time required to geset fully after complete operation when the energising current is zero
(see Table 2.371gl);

RTMS = reset tifae multiplier setting.

b = constant defining curve.

Figure 2.3.12%lustfates the dependent time reset characteristics.
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IEEE Reset Curves
(Time Multiplier = 1)
1000.00
100.00 Y/l
~ /)
) L 4
€ — —
[ — VI
L
10.00 1 //
cos L~
I ———
Mi
L cOo2 —
1.00
0.1 1
Current (Muitiple of Setting)

Figure 2.3.1.2 Dependentylime Reset Characteristics

2.3.2 Scheme Logic

Figures 2.3.2.1 to 2.3.2.2 show the schiéme logic of the phase overcurrent protection OC1 to OC4.

OC1 protection provides selectiweydefinite time or inverse time characteristic as shown in Figure
2.3.1.1. The definite time protectionfis selected by setting [MOC1] to “DT” and trip signal OC1
TRIP is given through the delayedpick-up timer TOC1. The inverse time protection is selected by
setting [MOC1] to any ome of)“IEC”, “IEEE”, “US” or “CON” and then setting [MOCI1C]
according to the requited BDMT characteristic, and trip signal OC1 TRIP is given.

Figure 2.3.2.3 to'Eigurey2.3.2.4 show the scheme logic of the definite time phase overcurrent
protection OC2 to,0C4. I'he OC2 to OC4 give trip and alarm signals OC2 TRIP, OC3 TRIP and
OC4 ALARM through the delayed pick-up timers TOC2 to TOC4 respectively.

The signal @CIPINST to OC4-INST are available to trip instantaneously for a fault.

The OCyto OC4protection can be disabled by the scheme switches [OC1EN] to [OC4EN] or the
bindry inputsignals OC1 BLOCK to OC4 BLOCK respectively.

ICDads thefinrush current detector ICD, which detects second harmonic inrush current during
transformier energisation, and can block the OC elements by the scheme switch [OC-ICD]. See
Section 2.10. The logic sequence is configured by the PLC.

Note:  For the symbols used in the scheme logic, see Appendix K.
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280 - ToC1
OCl1-A —= ] t 0 1 9273 %272
>1
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] — : 0 = 275
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— s % S 0.00 - 300,005
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373
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Figure 2.3.2.1 OC1 Phase% ercurrent Protection
TOC2
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Figure 2.3.2.2 OC2 Phase Fault Overcurrent Protection
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Figure 2.3.2.3 OC3 Phase Overcurrent Protection
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TOC4
92 _—
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— Hﬂ_| >1[ " >1
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— 0.00 - 300.00s L
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373 I
icD—> E50C IC BLK ] —e
By PLC [OC-IcD] L
+)—
"BLK" - &
|[1559]0C4_BLOCK | B
&
|[1623]0C4 INST TP|f L

Figure 2.3.2.4 OC4 Phase Overcurrent Protégtion

The table shows the setting elements necessary for the plaSe overcurrent protection and their

setting ranges.

Element Range Step Default Remarks
0C1 0.1-25.0A 0.1A 5.0A OC1 threshold setting
(0.02 - 5.00 A)(* (0.01A) (100,A)
TOC1 0.00-300.00's 0.01s 100 s OC1 definite time setting. Required if [MOC1] = DT.
TOCIM 0.010-1.500 0.001 13600 OC1 time multiplier setting. Required if [MOC1] =
(TMS) IEC, IEEE, US or CON.
TOC1R 0.0-300.0s 0.1s 0.0s OC1 definite time delayed reset. Required if [OC1R]
= DEF.
TOC1RM 0.010 - 1.500 0.00¢ 1.000 OC1 dependent time delayed reset time multiplier.
(RTMS) Required if [OC1R] = DEP.
0C2 0.1-25.0A 0.1A 50A OC2 threshold setting
(0.02 - 5.00,A)%) (0.01A) (1.00 A)
TOC2 0.00 - 300.00 s 0.01s 1.00s OC2 definite time setting.
0C3 0.1-250.0 A 0.1A 50.0A OC3 threshold setting
(0002 - 50.00 A)(*) (0.01A) (10.00 A)
TOC3 0.00=300.0 s 0.01s 1.00s OC3 definite time setting
0C4 0.1+ 250.0 A 0.1A 100.0 A OC4 threshold setting
(0.02 - 50.00 A)(*) (0.01A) (20.00 A)
TOC4 0.0-300.0s 0.01s 1.00s OC4 definite time setting
[OC1EN] Off / On On OC1 Enable
[MOC1] DT/IEC/IEEE/US/CON DT OC1 time characteristic
[MOC1C] OC1 inverse curve type.
MOC1C-IEC NI/VITEI LTI NI Required if [MOC1] = IEC.
MOCI1C-lEEE ~ MI/VI/EI MI Required if[MOC1] = IEEE.
MOC1C-US C02/Co08 Cco2 Required if [MOC1] = US.
[OC1R] DEF / DEP DEF OC1 reset characteristic. Required if [MOC1] =
IEEE, US or CON.
[OC2EN] Off/ On Off 0OC2 Enable
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Element Range Step Default Remarks

[OC3EN] Off/ On off OC3 Enable

[OC4EN] Off/ On off OC4 Enable

[OC-ICD] NA /BLK NA OCI/EF/SEF blocked by irush current

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

Inverse Time Protection

Current setting

In Figure 2.3.3.1, the current setting at terminal A is set lower than the mifiiméim fault current in
the event of a fault at remote end F1. Furthermore, when considering also‘backup protection of a
fault within the adjacent lines, it is set lower than the minimum faultcurrent in the event of a fault
at remote end F3. For grading of the current settings, the terminalfugthest from the power source is
set to the lowest value and the terminals closer to the power séurce are set to a higher value.

The minimum setting is restricted so as not to operate on fal§e zete-sequence currents caused by an
unbalance in the load current, errors in the current trahsformer/circuits or zero-sequence mutual
coupling of parallel lines.

<, |A éIBé élc

F1 F2 F3

Figure 2.3.3(1 Current Settings in Radial System

Time setting

Time setting is performed to proyide selectivity in relation with the relays on the adjacent lines.
Suppose a minimum sougCe impedance when the current flowing in the relay becomes the
maximum. In Figure2,3.33l, in' the event of a fault at near end F2 of the adjacent line, the
operating time is set s@ thagterminal A may operate by time grading Tc behind terminal B. The
current flowing inithe relays may sometimes be greater when the remote end of the adjacent line is
open. At this time, time coordination must also be kept.

The reason why'the operating time is set when the fault current reaches the maximum is that if time
coordinatiopfiSyebtained for large fault current, then time coordination can also be obtained for
small faultieutrent as long as relays with the same operating characteristic are used for each
termihal.

The gradingymargin Tc of terminal A and terminal B is given by the following expression for a
fault'agpeint F2 in Figure 2.3.3.1.

Tce=TI+T2+M
where, TI1: circuit breaker clearance time at B
T2: relay reset time at A
M: margin

When single-phase autoreclose is used, the minimum time of the earth fault overcurrent protection
must be set longer than the time from fault occurrence to reclosing of the circuit breaker. This is to
prevent three-phase final tripping from being executed by the overcurrent protection during a
single-phase autoreclose cycle.
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Definite Time Protection

In a system in which a fault current does not vary significantly with the position of the fault, the
advantages of the IDMT characteristics are less apparent. In this case, definite time overcu %
protection is applied. The operating time can be set irrespective of the magnitude of t

current.

Definite time overcurrent protection consists of instantaneous overcurrent elements with o ay
timers.

Identical current values can be set for all terminals, but graded settings are better than Ydentical
settings in order to provide a margin for current sensitivity. The further from t%er source the

terminal is located, the higher sensitivity (i.e. the lower setting) is requir\

The operating time of the overcurrent element of each terminal is constan spective of the
magnitude of the fault current and selective protection is implementeded settings of the
on-delay timer. As a result, the circuit breaker of the terminal most remgteftdom the power source
is tripped in the shortest time.

When setting the on-delay timers, time grading margin Tc ained in the same way as

explained in the inverse time protection setting.

27 —
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2.4 Earth Fault Protection

The standard earth fault protection is available in models 110/410, and provides four independent
overcurrent thresholds EF1 to EF4. Protection functionality is the same as for the phase fault
elements, only with more sensitive current thresholds.

For models 110/410, the earth fault quantity is measured directly by connecting the inputtin‘the
residual circuit of the phase CTs.

2.4.1 Scheme Logic

Figure 2.4.1.1 to Figure 2.4.1.4 show the scheme logic of the earth fault proteétion EF1 to EF4.

The EF1 protection provides selective definite time or inverse time charactetistic as shown in
Figure 2.4.1.1. The definite time protection is selected by setting [MEE %0 “DT”, and the trip
signal EF1 TRIP is given through the delayed pick-up timer TEF1&Ehe inverse time protection is
selected by setting [MEF1] to any one of “IEC”, “IEEE”, “MS8Z or**CON” and then setting
[MEF1C] according to the required IDMT characteristic, and the tripSignal EF1 TRIP is given.

Figure 2.4.1.2 to Figure 2.4.1.4 show the scheme logic offthe/definite time earth fault protection
EF2 to EF4. The EF2 to EF4 give trip and alarm signals,EF2 TRIP, EF3 TRIP and EF4 ALARM
through the delayed pick-up timers TEF2, TEF3 and TEF4wespectively.

The signal EF1-INST to EF4-INST are available totrip instantaneously for a fault.

The EF1 to EF4 protection can be disabled byghe%scheme switches [EF1EN] to [EF4EN] or the
binary input signals EF1 BLOCK to EF4 BLOCK respectively.

ICD is the inrush current detector ICD, whichadetects second harmonic inrush current during
transformer energisation, and can blockythe EF elements by the scheme switch [OC-ICD]. See
Section 2.10. The logic logic sequénce 8 configured by the PLC.

9112 N _ TEF1

EF1 t 0 2202
& | & A EF1_TRIP
EF1 — 0.00 - 300.00s
(INST)

]

624 [EFL_INST TP

[560 [EFL_BLOCK 1 I:

Figure 2.4.1.1 EF1 Earth Fault Protection
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TEF2
t 0 —1 9293
7 o1 EF2_TRIP

0.00 - 300.00s O
1
&)

1625 [EF2_INST_TP

L 4
[1561]EF2_BLOCK %
EF3_TRIP
[1626][EF3_INST_TP
1562[EF3 BLOCK | \¢
Figure 2.4.1.3 EF3iEarth"Fault Protection
TEF4
t 40 E'JﬁEM_ALARM
0.00 - 300.00s
]

O Figure 2.4.1.4 EF4 Earth Fault Protection

2.4.2  Setting @
Th Nws the setting elements necessary for the earth fault protection and their setting
es,
men

T
Ele Range Step Default Remarks
EF1 0.1-250A 0.1A 15A EF1 threshold setting
L 4 (0.02-5.00 A) (0.01A) (0.30A)
EF1 0.00-300.00 s 0.01s 1.00s EF1 definite time setting. Required if [MEF1]
=DT.
TEF1IM 0.010 - 1.500 0.001 1.000 EF1 time multiplier setting. Required if
(TMS) [MEF1] = IEC, IEEE, US or CON.
TEFIR 0.0-300.0s 0.1s 0.0s EF1 definite time delayed reset. Required if
[EF1R] = DEF.
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Element Range Step Default Remarks
TEF1RM 0.010-1.500 0.001 1.000 EF1 dependent time delayed reset time
(RTMS) multiplier. Required if [EF1R] = DEP. O
EF2 0.1-250A 0.1A 15A EF2 threshold setting
(0.02-5.00 A) (0.01A) (0.30A)
TEF2 0.00-300.00 s 0.01s 1.00s EF2 definite time setting.
EF3 0.1-250.0A 0.1A 25.0A EF3 threshold setting &
(0.02 - 50.00 A)(*) (0.01A) (5.00A)
TEF3 0.00-300.00 s 0.01s 1.00s EF3 definite t|m
EF4 0.1-250.0A 0.1A 50.0 A EF4 threshold
(0.02 -50.00 A)(* (0.01A) (10.00 A)
TEF4 0.00-300.00 s 0.01s 1.00s EF4 deflnlte fi
[EF1EN] Off /On On
[MEF1] DT/IEC/IEEE/US/CON DT e characteristic
[MEF1C] rse curve type.
MEF1C-IEC NI/VITEILTI ed if MEF1] = IEC.
MEF1C-lEEE ~ MI/VI/EI quired if [MEF1] = IEEE
MEF1C-US C0O2/C08 Required if [MEF1] =
[EF1R] DEF / DEP EF1 reset characteristic. Required if [MEF1]
= IEEE, US or CON.
[EF2EN] Off/ On EF2 Enable
[EF3EN] Off/ On EF3 Enable
[EF4EN] Off / On EF4 Enable
[OC-ICD] NA/BLK OC/EF/SEF blocked by inrush current

(*) Current values shown i
the case ofa 5 A rat1

L 4

\\
o
¥

L 4

enthesis are in the case of a 1 A rating. Other current values are in




TOSHIBA 6F2S0828

2.5 Sensitive Earth Fault Protection

GRL150-120/420 provides earth fault protection with more sensitive settings for usg/in
applications where the fault current magnitude may be very low. A four-stage overcursent
function is provided, with the first stage programmable for inverse time or definite time operatien.
Three additional overcurrent thresholds are provided, each with a definite time delay.

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

The SEF elements provide 20 times more sensitive setting ranges (25 mA to 125 méAyin 5A rating)
than the regular earth fault protection.

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

The SEF protection is provided in Model 120 and 420 series which*haye a dedicated earth fault
input circuit.

The element SEF1 provides inverse time or definite time sglegtivettwo-stage protection. SEF2 to
SEF4 provide definite time protection.

In applications of SEF protection, it must be ensured‘thatyany erroneous zero-phase current is
sufficiently low compared to the fault current, so‘thatashighly sensitive setting is available.

The erroneous current may be caused with load“eurrent due to unbalanced configuration of the
distribution lines, or mutual coupling from adjacent’lines. The value of the erroneous current
during normal conditions can be acquired omthe factering screen of the relay front panel.

The earth fault current for SEF may besfed ffoma core 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 long time delay.

2.5.1 Scheme Logic

Figure 2.5.1.1 to 2.5.1.4 show thie scheme logic of sensitive earth fault protection.

Figure 2.5.1.1 shows the seheme logic of sensitive earth fault protection SEF1 with inverse time or
definite time selectivétwo-stage overcurrent protection. The definite time protection is selected by
setting [MSE1] to¢*RI”.%The element SEF1 is enabled for sensitive earth fault protection and
stage 1 trip signdl SEET*TRIP is given through the delayed pick-up timer TSE1. The inverse time
protection is seleeted by setting [MSE1] to either “IEC”, “IEEE”, “US” or “CON” and then setting
[MEF1C] agcording to the required IDMT characteristic. The element SEF1 is enabled and stage 1
trip sighal SEF1 TRIP is given.

Baoth pretections provide stage 2 trip signal SEF1-S2 through a delayed pick-up timer TSE12.

Figuie 2.5¢1.2 to Figure 2.5.1.4 show the scheme logic of the definite time sensitive earth fault
protection SEF2 to SEF4. SEF2 to SEF4 give trip and alarm signals SEF2 TRIP, SEF3 TRIP and
SEF4 ALARM through delayed pick-up timers TSE2, TSE3 and TSE4 respectively.

The signal SE1-INST to SE4-INST are available to trip instantaneously for a fault.

The SEF1 to SEF4 protections can be disabled by the scheme switches [SE1EN] to [SE4EN] or
binary input signals SEF1 BLOCK to SEF4 BLOCK. The SEF1 stage 2 trip of standby earth fault
protection can be disabled by the scheme switch [SE1S2].

ICD is the inrush current detector ICD, which detects second harmonic inrush current during
transformer energisation, and can block the SEF elements by the scheme switch [OC-ICD]. See
Section 2.10. The logic logic sequence is configured by the PLC.
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Figure 2.5.1.1 SEF1 Sensitive Earth Fault Protection
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Figure 2.5.1.3 SEF3 Sensitive Earth Fault Protection
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Figure 2.5.1.4 SEF4 Sensitive Earth Fault Protection
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2.5.2 Setting

The table below shows the setting elements necessary for the sensitive earth fault protection afid
their setting ranges.

Element Range Step Default Remarks
SE1 0.025-0.125A 0.001A 0.050 A SEF1 threshold setting
(0.005 - 0.025 A)(*) (0.001A)  (0.010A)
TSEIM 0.010 - 1.500 0.001 1.000 SEF1 inverse time multiplier setting.
(TMS) Required if [MSE1] £ IEGMEEE, US or
CON.
TSE1 0.00-300.00 s 0.01s 1.00s SEF1 definiteftimesetting. Required if
[MSE1]=DT.
TSE1R 0.0-300.0s 01s 0.0s SEF1 definiteitime delayed reset. Required
ifMSET}s IEC or [SE1R] = DEF.
TSE1RM 0.010 - 1.500 0.001 1.000 SEF1 dependent time delayed reset time
(RTMS) multiplier. Required if [SE1R] = DEP.
TSE12 0.00 - 300.00 s 0.01s 1.00s SEF1 stage 2 definite time setting
SE2 0.025-0.125A 0.001A 0.050 A SEF2 threshold setting
(0.005 - 0.025 A)(*) (0.001A)  {0:020:A)
TSE2 0.00-300.00 s 0.01s 1.00 s SEF?2 definite time setting.
SE3 0.025-0.125A 0.001A 0.050°A SEF3 threshold setting
(0.005 —0.025 A)(*) (0.001 Ay, (0010 A)
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)(*) (Q:001A)  (0.010A)
TSE4 0.00-300.00 s 001 s 1.00s SEF4 definite time setting.
[SE1EN] Off / On Off SEF1 Enable
[MSE1] DT/IECIEEE/US/CON DT SEF1 characteristic
[MSE1C] SEF1 inverse curve type.
MSE1C-IEC NI FERLLTI NI Required if [MSE1] = IEC.
MSELIC-IEEE  MI/VILEI M Required if [MSE1] = IEEE.
MSE1C-US €02 /08 Co2 Required if [MSE1] = US.
[SE1R] DERJDEP DEF SEF1 reset characteristic. Required if
[MSE1] = IEEE or US.
[SE1S2] Off / On Off SEF1 stage 2 timer enable
[SEZEN] Off / On Off SEF2 Enable
[SE3EN] Off / On Off SEF3 Enable
[SE4EN] Off /On Off SEF4 Enable
[OC-ICD] NA /BLK NA OC/EF/SEF blocked by irush current

(*) 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.
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2.6 Phase Undercurrent Protection

Phase undercurrent protection is used to detect a decrease in current caused by a loss of load. Fwo
independent stages UC1 and UC2 are provided, each with a programmable definite time delay.

The undercurrent element operates for current falling through the threshold level. The aperation
can be blocked by UCDO element when the current falls below 4 % of CT secondary rating to
discriminate the loss of load from the feeder tripping by other protection. The UCDO element
output is input by PLC. Figure 2.6.1.1 shows the undercurrent element characteristic.

Setting value
Operating zone

r\0.04xln
@ NN

In*rated current

(1ucy, 2 (2}cpo

Figure 2.6.1.1 UndercurrentElement Characteristic

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

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

2.6.1 Scheme Logic

Figure 2.6.1.2 shows the scheme logic of the phase undercurrent protection.

The undercurrent elementsiUC 1Jand UC2 output UC1 TRIP and UC2 ALARM through delayed
pick-up timers TUC1 and*REUC2.

This protection canfbe disabled by the scheme switch [UC1EN] and [UC2EN] or binary input
signals UC1 BLOE&K and UC2 BLOCK.
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Figure 2.6.1.2 Undercurrent'Brotection Scheme Logic
2.6.2 Setting

The table below shows the settingfclements necessary for the undercurrent protection and their

setting ranges.

Element Range Step Default Remarks

uC1 05-10.0A 0.1A 10A UC1 threshold setting
(0.10 — 2400 A)¢) (0.01 A) (0.20 A)

TUC1 0.00.~800:005s 0.01s 1.00s UC1 definite time setting

uc2 0,5=10.0A 0.1A 2.0A UC2 threshold setting
(00 —2:00 A) (0.01 A) (0.40 A)

TuC2 0.00 - 300.00 s 0.01s 1.00s UC2 definite time setting

[UCIEN] Off / On Off UC1 Enable

[UC2EN] Off / On Off UC2 Enable

(*) 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.
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2.7 Thermal Overload Protection

The thermal overload feature provides protection for cables and other plant against the effect§ oft
prolonged operation under excess load conditions. A thermal replica algorithm is applied to create
a model for the thermal characteristics of the protected plant. Tripping times depend notfonly.on
the level of overload current, but also on the level of prior load current, the thermaligeplica
providing ‘memory’ of previous conditions.

The temperature of electrical plant rises according to an I’t function and the thermal @verload
protection in GRL150 provides a good protection against damage caused by sustained
overloading. The protection simulates the changing thermal state in the,plantftising a thermal
model.

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

2 _
6 = ZI (1—e%)x100% (D
FaoL

where:

0 = thermal state of the system as a percentage of allowablgithermal 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% represents the thermal limit, which is the
point at which no further temperature rise can be safely tolerated and the system should be
disconnected. The thermal limit for anyagiven system is fixed by the thermal setting I5oL. The relay
gives a trip output when 0 = 100%

The thermal overload protectiontmeasures the largest of the three phase currents and operates
according to the characteristies, défined in IEC60255-8. (Refer to Appendix A for the
implementation of the thermalmodelfor IEC60255-8.)

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

Independent thresholds for ttip and alarm are available.

The characteristic 0f'the thermal overload element is defined by equation (2) and equation (3) for
‘cold’ and ‘hot’f Thegcold curve is a special case of the hot curve where prior load current Ip is
zero, catering to the situation where a cold system is switched on to an immediate overload.

12
b=l ae—— 2)
_IQ—IiOL_
SR
t=gl*Ln % 3)
| 1" —TioL |
where:

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

IaoL = allowable overload current (amps)

Ip = previous load current (amps)

T = thermal time constant (seconds)
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Ln = natural logarithm

Figure 2.7.1.1 illustrates the IEC60255-8 curves for a range of time constant settings. The
left-hand chart shows the ‘cold’ condition where an overload has been switched onto a previously
un-loaded system. The right-hand chart shows the ‘hot’ condition where an overload is switched
onto a system that has previously been loaded to 90% of its capacity.

Thermal Curves (Cold Curve - Thermal Curves (Hot Curve -
no prior load) 90% prior load)
1000 1000
100 - & 1001
ANAN
_ W\ .
5 =}
2 101\ N £
E Q \ E
. AN 2
E N (| |E 1
= \ \ \\ = \ .
] ]
L 4 N N N Ni1og | &
c NSNS S N | | B N
o
8 \ \\ § g o1 N N 50
\\\\ 20 \\\ 20
0.1 | N NN 10 \ 10
ANy 5 0.01 \ 5
\\\\ . \ 2
N P 1
0.01 1 /001,
1 10 1 10
Overload Current (Multiple of I4g;) Overload Current (Multiple of
I/-\OL)

Figure 2.7.1.1 Thermal Curves

2.7.1 Scheme Logic

Figure 2.7.1.2 showsthe schieéme logic of the thermal overload protection.

The thermal overloadselement THM has independent thresholds for alarm and trip, and outputs
alarm signal THM ARARM and trip signal THM TRIP. The alarming threshold level is set as a
percentage of thettsipping threshold.

The alarmingfand tripping can be disabled by the scheme switches [THMAL] and [THMT]
respectively, or binary input signals THMA BLOCK and THM BLOCK.
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THM-A 8288 — 2320
& A THM ALARM
THM-T |22 ] 2321
& A THM TRIP
[THMAL] —
+
ON"
[THMT]
+
ON”
573 THVA_BLOCK “—..7

1572 [THM_BLOCK o

Figure 2.7.1.2 Thermal Overload Protection SghemeylLogic

2.7.2  Setting

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

Element  Range Step Default Remarks
THM 2.0-10.0A 0.1A 50A Thermal overload setting.

(0.40-2.00 A)(*) (0.01A) (1.000A) (THM = laoL: allowable overload current)
THMIP 0.0-5.0A 0.1A 00A Previous load current

(0.00-1.00A)(*) (0.01A) (0.00 A)
TTHM 0.5-300.0 min 0.1 min 10.0 min Thermal time constant

THMA 50-99 % 1% 80 % Thermal alarm setting. (Percentage of THM setting.)
[THMT] Off/ On Off Thermal OL enable

[THMAL]  Off/On Off Thermal alarm enable

[THMRST  Off/On Off Thermal element test

]

(*) Curreng, values shown in the parenthesis are in the case of a 1 A rating. Other current
values areyin the case of a 5 A rating.

Note: THMIP sgts a minimum level of previous load current to be used by the thermal
elementyand is only active when testing the element ((THRMST] = “ON”).
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2.8 Broken Conductor Protection

The unbalance condition caused by an open circuited conductor is detected by the broken
conductor protection. An unbalance threshold with programmable definite time delay is provided.

Figure 2.8.1.1 shows the sequence network connection diagram in the case of a single-phage sefies
fault assuming that the positive, negative and zero sequence impedance of the left and rightsside
system of the fault location is in the ratio of k; to (1 —k;), k; to (1 — k) and kg to (1 — ko).

Ein Single-phase series fault Evo
l !
S, 1 X T @)
ky -k —=F—
kiZ, lae lar (1-k1)Zy,

En 4 Y

Positive phase sequence
I(222 loe |7|: (l'kZ)ZZ

— O WP

Negative phase sequence

kOZO |n|: IOF (1'kn)Zn

—

Zero phase sequence

L

keZo t—{(1-ko)Zd—
KoZo |—|<1-ko>24¥

=
3

—=
(~) tEe

[z — .
é |
ElAT TElB

Figure 2.8.1.1 Equivalent Circuit for a Single-phase Series Fault

Positive phase sequence current I, negative phase sequence current I, and zero phase sequence
current Ir at fault location in an single-phase series fault are given by:
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Lig + Lp + Iop =0 (1)
Zorlop — Zoplor = 0 (2)

Eia — Eig = Zislir — Zorlor (3) O
where, O

Eia, Eip: power source voltage
Z,: positive sequence impedance P

Z,: negative sequence impedance

Zy: zero sequence impedance \@

From the equations (1), (2) and (3), the following equations are derive

W =72, + 212y + 2,2, F1r ~ Ep)
_ —Zy Q
L= 2,2, + 7,2+ 7,7, (Eia—Eip) @

_ —Z
Wor = 7.7, + 212y + 252, F1a ~ Ep)
The magnitude of the fault current depends on m 1 system impedance, difference in phase

angle and magnitude between the power sourceé vo s behind both ends.

Broken conductor protection element ch eries faults by measuring the ratio of negative

to positive phase sequence currents ratio is given with negative and zero sequence
impedance of the system:

Le bl __Zq
Le Ll Zy+7Z

negative sequence imped . ill approach 1.0 in a high-impedance earthed or a one-end
The characteristio&&element is shown in Figure 2.8.1.2 to obtain the stable operation.

|l2)/]11] = BCD
setting &
[l2] > 0.04xIn 4,,
[l2] > 0.01xIn

r's 0.04xIn In: rated current

The ratio is higher than (b stem when the zero sequence impedance is larger than the
ce. It wi

earthed system.

c

BCD

Figure 2.8.1.2 BCD Element Characteristic
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2.8.1 Scheme Logic
Figure 2.8.1.3 shows the scheme logic of the broken conductor protection. BCD element outputs
trip signals BCD TRIP through a delayed pick-up timer TBCD.

The tripping can be disabled by the scheme switch [BCDEN] or binary input signal BCD BLOGK.
TBCD

[eop B
BCD 2 t 0 §3z BCD TRIP

[BCDEN] 0.00 - 300.00s
ON"

[L574]1BCD_BLOCK]— 1

Figure 2.8.1.3 Broken Conductor Protection Schemeylogic

2.8.2 Setting

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

Element Range Step Default Remarks

BCD 0.10-1.00 0.01 0.20 YA

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

Minimum setting of the BC thréshold 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
and displayed on the metering screciyof the relay front panel, along with the maximum value of
the last 15 minutes I,; max. Itfis reéemmended to check the display at the commissioning stage.
The BCD setting should be 130 te_150% of I, / I, displayed.

Note: It must be fioted'that I/ I; is displayed only when the positive phase sequence current
(or load cuirrent,) in the secondary circuit is larger than 2 % of the rated secondary circuit
current,
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2.9 Breaker Failure Protection

Two stage breaker failure protection provides outputs for re-tripping of the local circuit bregker
and/or back-tripping to upstream circuit breakers. The functions can also be initiated by extesnal
protections via a binary input if required.

When fault clearance fails due to a breaker failure, the breaker failure protection (BFP) clearsthe
fault by back-tripping 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 providedser each phase.
For high-speed operation of the BFP, a high-speed reset overcurrent element (lessghan 20ms) is
used. The element resets when the current falls below 80% of the operating, value.

In order to prevent the BFP from starting by accident during maintenancg work and testing, and
thus tripping upstream breakers, the BFP has the optional function of retripping the local breaker.
To make sure that the breaker has actually failed, a trip commandiis made to the local breaker
again before tripping the upstream breakers to prevent unneéessary tripping of the upstream
breakers following the erroneous start-up of the BFP. It is possible to choose not to use re-tripping
at all, or use re-tripping with trip command plus delayed gicksuptimer, or re-tripping with trip
command plus overcurrent detection plus delayed picksup‘timer,

An overcurrent element and delayed pick-up timer are provided for each phase which also operate
correctly during the breaker failure routine in the'eyeftefian evolving fault.

2.9.1 Scheme Logic

The BFP is performed on per-phase basis. Fighirei2.9.1.1 shows the scheme logic for the BFP. The
BFP is started by the PLC logic per-phaseybase signals [CBF INIT-A] to [CBF_INIT-C] or
three-phase base signal [CBF INIT]4The BFP can be disabled by the PLC logic signal
[CBF_BLOCK]. These signals must continuously exist as long as the fault is present. The BFP can
be disabled by the PLC logic signal f[€BF_BLOCK].

The back-tripping signal to thelupstieam breakers CBF TRIP is output if the overcurrent element
CBF operates continuouslygfor thesetting time of the delayed pick-up timer TBTC after initiation.
Tripping of upstream breakers can be blocked with the scheme switch [BTC].

There are two kinds of modes of the re-trip signal to the local breaker CBF RETRIP, the mode in
which re-trip is comntrolled by the overcurrent element CBF, and the direct trip mode in which
re-trip is not contrelledy#The re-trip mode together with the trip block can be selected with the
scheme switch [RTCJ)In the scheme switch [RTC], “DIR” is the direct trip mode, and “OC” is the
trip mode comtrellédby the overcurrent element CBF.

Figure‘2:9. 182 shows a sequence diagram for the BFP when a re-trip and backup trip are used. If
the gircuit breaker trips normally, the CBF is reset before timer TRTC or TBTC is picked up and
the BEP is reset. As TRTC and TBTC start at the same time, the setting value of TBTC should
include that of TRTC.

If the CBF continues to operate, a re-trip command is given to the local breaker after the setting
timg,of TRTC. Unless the breaker fails, the CBF is reset by re-trip. 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 local breaker is unavoidable.

If the local breaker fails, re-trip has no effect and the CBF continues operating and the TBTC
finally picks up. A trip command CBF TRIP is given to the upstream breakers and the BFP is
completed.
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Figure 2.9.1.2 Sequence Diagram
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2.9.2 Setting
The setting elements necessary for the breaker failure protection and their setting ranges are”as
follows:
Element Range Step Default Remarks
CBF 05-10.0A 0.1A 25A Overcurrent setting
(0.10-2.00 A)*)  (0.01 A) (0.50 A)
TRTC 0.00-300.00 s 0.01s 050s Retrip time setting
TBTC 0.00-300.00s 0.01s 1.00s Back trip time setting
[RTC] OffIDIR/OC Off Retrip control
[BTC] Off/ On Off Back trip control

(*) Current values shown in the parentheses are in the case of 1 A 4ating. Other
current values are in the case of 5 A rating.

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

The settings of TRTC and TBTC are determined by the opening time of the original circuit breaker
(Tcb in Figure 2.9.1.2) and the reset time of the overcturrent element (Toc in Figure 2.9.1.2). The
timer setting example when using retrip can be gbtained,as follows.

Setting of TRTC = Breaker opening time®,CBF reset time + Margin
=40ms + 10ms + 20ms
= 70ms
Setting of TBTC = TRTC 4QOutpiit relay operating time + Breaker opening time +
CBEF regset time + Margin
=70ms % 10ms + 40ms + 10ms + 10ms
= 140ms
If retrip is not used, thesetting of the TBTC can be the same as the setting of the TRTC.
The actual tripping'time after BFP start will be added the time (approx. 15 to 20ms) consumed by

motion of binary input and output to above timer’s settings. (Response time of binary inputs: less
than 8ms, Operating time of binary outputs: less than 10ms)

— A4 —



TOSHIBA 6F2S0828

2.10 Countermeasures for Magnetising Inrush
GRL150 provides the following two schemes to prevent incorrect operation from a magnetising
inrush current during transformer energisation.
- Protection block by inrush current detector

- Cold load protection

2.10.1 Inrush Current Detector

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

- DIF

- OC1 to OC4

- EFI to EF4

- SEFI to SEF4

The ICD is used to protect a line with an in-zone transformies, (“Feed’ transformer) as shown in
Figure 2.10.1.1.

Note: DIFI1 should be set to take account of the transformes load current.

| |
|| o

Transformer

GRL150 GRL150

Figure 2.10"1 Protection with In-zone Transformer

The blocking can be enabledgor disabled by setting the scheme switches [DIF-ICD] and
[OC-ICD].

The ICD detects the fatio ICD-2f between second harmonic current I2f and fundamental current
I1f in each phase cumrent¥and operates if its ratio is larger than the setting value. Figure 2.10.1.2
shows the charag¢teristie®of the ICD element and Figure 2.10.1.3 shows the ICD block scheme.
When ICD operates, the local terminal DIF, OC, EF and SEF elements are blocked, and the signal
ICD_BLK-§is¥sent to the remote terminal for blocking the remote terminal DIF element. The
ICD_BLK-8.5s agsigned to 2051:COM4-S by PLC function. The scheme logic of each element is
shown in the previous sections.

Il 1

-2f(9 }l
|12/ [12121CD-2f(%) H ICD
/ [l=ICDOC

0 ICDOC las

ICD-2f(%) |

Figure 2.10.1.2 ICD Element Characteristic
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2104
- By PLC
ICD 10— >1 $32_cp BYPLC, [Hess[oC_IC_BLK]|
B etc.
106
2374 By PLC
[DIF-ICD] 2 ICD_BLK-S —> [2051]COM4-S
+ "BLK" (The signal sent to remote terminal

for blocking the remote DIF)
Figure 2.10.1.3 ICD Block Scheme

Setting

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

Element Range Step Default  Remarks
ICD-2f 10 - 50% 1% 15% Second harmoni¢ detection
ICDOC 05-25.0A 0.1A 05A ICD,thresheld setting

(0.10-2.00A)®  (0.01A)  (0.10A)

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

2.10.2 Cold Load Protection

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

In normal operation, the load currgnt on the distribution line is smaller than the sum of the rated
loads connected to the line. But it“aounts to several times the maximum load current for a
moment when all of the loads are chiergised at once after a long interruption, and decreases to 1.5
times normal peak load after thfeclor four seconds.

To protect those lines with @wercurrent element, it is necessary to use settings to discriminate the
inrush current in cold load(testotation and the fault current.

2.10.2.1 Scheme Logi¢

A state transition_diaggam and its scheme logic are shown in Figure 2.10.2.1 and Figure 2.10.2.2
for the cold load protéction. Note that the scheme requires the use of two binary inputs, one each
for CB OPEN,anchCB CLOSED.

Underaormal/conditions, where the circuit breaker has been closed for some time, the scheme is in
STAME 0jand the normal default settings group is applied to the overcurrent protection.

Ifithe gircuit breaker opens then the scheme moves to STATE 1 and runs the Cold Load Enable
timer“ECEE. If the breaker closes again while the timer is running, then STATE 0 is re-entered.
Alternatively, if TCLE expires then the load is considered cold and the scheme moves to STATE
2, and stays there until the breaker closes, upon which it goes to STATE 3.

In STATE 2 and STATE 3, another settings for the cold load protection are applied.

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

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

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

STATEO
CB status: Closed
Settings: Normal

Monitor CB status

CB opens CB closes
within
TCLE time

STATE1
CB status: Open
Settings: Normal

%
>

L<ICLDO for
TCLDO time

Run TCLE timer
Monitor CB status

TCLR timer
expires

TCLE timer
expires

STATE 3
CB status: Closed
Settings: Cold Load

STATE?2
CB status: Open

Settings: Cold Load
Run TCLR timer

Monitor CB status
Monitor load current I

Monitor CB status

Figure 2.10.2.1 Stat Siti iagram for Cold Load Protection

CB_CLOSE

From Figure 2.2.4.2.
CB_OPEN

? Change to
STATE 1
L TCLE
t 0 ] Change to
& —Z >1 STATE 2
— 0 - 10000s —
& ] Change to
—>1 STATE 0
& - Change to
STATE 3
&
— TCLR
& t 0
- 0-10000s  TCLDO
"OFF" & t , 0] ]

ICLDO-A |-42%8 0.00 - 100.00s

ICLDO-B |-$1%°
ICLDO-A 422

[CLDOEN]

“"ON"

Figure 2.10.2.2 Scheme Logic for Cold Load Protection
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2.10.2 Setting

The setting elements necessary for the cold load protection and their setting ranges are as follQwst

Element Range Step Default  Remarks

ICLDO 05-100A 0.1A 25A Cold load drop-off threshold setting
(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 100s Cold load reset timer

TCLDO 0.00-100.00 s 0.01s 0.00s Cold load drop-off timer

[CLEN] Off/On Off Cold load protegtionienable

[CLDOEN] Off / On Off Cold load drep-offienable

DIFI1 0.50 — 10.00A 0.01A 10.00A  Small current region
(0.10 — 2.00A 0.01A 2.00A)(*1)

DIFI2 1.0 —120.0A 0.1A 30.0A Lar@e\current’region
(0.2—24.0A 0.1A 6.0A)

0oC1 01-250A 0.1A 10.0¢&,,. "“OC1 threshold setting
(0.02-5.00 A)(* (0.01 A) (2.00 A)

0cC2 01-250A 0.1A 25.0%my, ), OC2 threshold setting
(0.02-5.00 A)(* (0.01A) (5.0004)

0C3 0.1-250.0A 0.1A 10000°A  OC3 threshold setting
(0.02-50.00 A)(*)  (0.01 A) (20.00 A)

0C4 0.1-250.0A 0.1A 200.0A  OC4 threshold setting
(0.02 - 50.00 A)(*) 4 (0.01 A) (40.00 A)

0C5 0.1-250.0A Q1A 20.0A  OCS5 threshold setting
(0.02 - 50.00 A)(*)"%,, (0:02 A) (4.00 A)

EF1 01-250A 0.01A 10.0A EF1 threshold setting
(0.02-5.00,A) (0.01 A) (2.00 A)

EF2 0.1525.0A 0.01A 25.0A EF2 threshold setting
(0.0255,00°A) (0.01 A) (5.00 A)

EF3 0,4 =250.0A 0.1A 100.0 A EF3threshold setting
(0°02-50.00 A)*)  (0.01A) (20.00 A)

EF4 0.1 250.0A 0.1A 200.0A  EF4 threshold setting
(0:02 - 50.00 A)(*)  (0.01 A) (40.00 A)

SEX 0.025-0.125A 0.001 A 0.100 A SEF1 threshold setting
(0.005-0.025 A)(*) (0.001A)  (0.020 A)

SE2 0.025-0.125A 0.001 A 0.100 A SEF2 threshold setting
(0.005-0.025 A)(*) (0.001A)  (0.020 A)

SE3 0.025-0.125A 0.001 A 0.100 A SEF3 threshold setting
(0.005-0.025 A)(*) (0.001A)  (0.020 A)

SE4 0.025-0.125A 0.001 A 0.100 A SEF4 threshold setting
(0.005-0.025 A)(*) (0.001A)  (0.020 A)

BCD 0.10-1.00 0.01 0.20 l2/ 11

(*) 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.
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2.11 Transfer Trip Function

terminal and outputs a trip command. Two transfer trip commands are provided. The scheme

is shown in Figure 2.11.1. When the scheme switch [TTSW=] is set to “TRIP”, the binagy outpu
for tripping is driven. When set to “BO”, the binary output for tripping is not driven y
user-configurable binary output is driven.

The GRL150 provides the transfer trip function which receives a trip signal from the re@

TR1-RL e | prad TRL_TRIP L 4
[TTSW1] "TRIP 0—i
_ "BO" @
H:
TR2-R1 2_TRIP
INTER_TRIP2
[TTSW1] "TRIP) 4
+___~"BO"
cheme Logic
Setting m
The setting elements necessary for s p function and their setting ranges are as follows:
Element Range ep Default ~ Remarks
[TTSW1] Off / Trip/ BO Off Transfer trip for CH1
[TTSW2] Off / Trip/ BO Off Transfer trip for CH2

Q
o
¥

L 4
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2.12 Trip and Alarm Signal Output

GRL150 provides various trip and alarm signal outputs such as three-phase and single-phasestrip
and alarm for each protection. Figures 2.12.1 and 2.12.2 show gathered trip and alarm signal &
each protection.

GRL150 provides 8 auxiliary relays which are composed of two tripping output relays nd
TP2, one auxiliary relay FAIL for relay fail output, and five programmable auxiliary relays BO1
to BOS. BO1 to BOS can be programmed by setting. (Refer to Section 3.2.3.) s

DIF_TRIP 51

TR1_TRIP
TR2_TRIP

OC1_TRIP
OC2_TRIP

——
OC3_TRIP —,_: —J |
—

By PLC

Yy
GEN.TRIP ﬁZSGO TP1
2561 TP2

EF1_TRIP
EF2_TRIP
EF3_TRIP

SEF1_TRIP

SEF2_TRIP
SEF3_TRIP

UC1_TRIP

B
o1 ] \'
THM_TRIP —
— \

BCD_TRIP

0C4 ALARM

EF4 ALARM — s

SEF4 ALARM | 21— GEN. ALARM
UC2 ALARM _ |

THM ALARM @

Figure 2.12.1 Three-Phase Output
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UC1-A_TRIP

—
E@GEN._TRW—A
\—’—’9 1664 TP-A_DELAY I_I

Reset time delay (default setting: 60ms)

DIF-B_TRIP
OC1-B_TRIP

EN.TP-B
>1 g362 G 350 GEN.

OC2-B_TRIP

_ I s
OC3-B_TRIP

UC1-B_TRIP

DIF-C_TRIP
OC1-C_TRIP

\—’—’% [Ll665 [TP-B_DELAY | l_l @

Reset time delay (default setting:

>1 9363 GEN.TP-C

OC2-C_TRIP

— N s
OC3-C_TRIP

UC1-C_TRIP

EF1_TRIP

EF2_TRIP —

EF3_TRIP —

SEF1_TRIP

SEF2_TRIP —

e
SEF3_TRIP

GEN._TRIP-C

>1 | 3364 GEN.TP-N Q ELGEN _TRIP-N

OC4-A_ALARM

UC2-A_ALARM

OC4-B_ALARM

UC2-B_ALARM

OC4-C_ALARM

UC2-C_ALARM

EF4_ALARM
SEF4_ALARM

S
&

Q>Q)

357
_3_ GEN. ALARM-N

v v

0\®re 2.12.2 Single-Phase Output
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3. Technical Description

3.1 Hardware Description C)O
3.1.1 Outline of Hardware Modules

The case outline of GRL150 is shown in Appendix E. V'S
The hardware structure of GRL150 is shown in Figure 3.1.1.1.

The GRL150 relay unit consists of the following hardware modules. ThesN are fixed in a
frame and cannot be taken off individually. The human machine interfac is provided with
the front panel.

¢ Power module (POWD)
o Signal processing module (SPMP)

%,

e Human machine interface module (HMI)

The hardware block diagram of GRL150 is shown i

POWD

HMI —>

Handle for rel
withdrawal

®® Figure 3.1.1.1 Hardware Structure without Case
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POWD SPMP 5KV > Pilot Wire
sl?uc;:)ply [pcioe — insulation communication
“| converter
P/S E/O D Fibre optic
€ S/P A 2 OIE commtnication
Binary | Photo-coupler
input > %8
- Binary output
; Auxiliary rela :
ACinput || r—"— Analogue [ |Multi- | |A/D o Xy8 y _ (Tripx2
! > (Ma filter —{plexer [—converter [— MPU > Alarm x5
(Max) Fail x 1)
RS485 Relay
Transeeiver . setting and
x 1 0P2 J “ monitoring
gr optical I/ |S system
or
IEC60870-5
-103
Human machine
Interface (HMI)
Liquid €rystal display
16 charactersyx 2lines
| LEDS l Operation keys
Local L
personal - RSZ/'?EZC !\gggtonng
computer € ' J
Figure 3:1.2° Hardware Block Diagram
POWD Module

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

This module incorporates max. 4 auxiliary CTs, DC/DC converter and 8 photo-coupler circuits for
binary inpu&ignals.

The availableinput voltage ratings of the DC/DC converter are, 24V, 48V, 110V/125V or
2207250V . The normal range of input voltage is —20% to +20%.

SPMP:Module

The SPMP module consists of analogue filter, multiplexer, analogue to digital (A/D) converter,
main processing unit (MPU), random access memory (RAM) and read only memory (ROM) and
executes all kinds of processing such as protection, measurement, recording and display, and also
executes communication control processing of local and received data, memories (RAM and
ROM), parallel-to-serial and serial-to-parallel data converter, and electrical-to-optical and
optical-to-electrical converter.

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

The A/D converter has a resolution of 12 bits and samples input signals at sampling frequencies of
2400 Hz (at 50 Hz) and 2880 Hz (at 60 Hz).
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The MPU implements more than 240 MIPS and uses a RISC (Reduced Instruction Set Computer)
type 32-bit microprocessor.

The SPMP module also incorporates 2 auxiliary relays TP1 and TP2 for tripping, 6 auxiliary
relays (BO1-BOS5 and FAIL) for binary output signals and an RS485 transceiver.

TP1 and TP2 have two normally open contacts.

BO1 to BO4 are user configurable output signals and each has one normally open contact. BOS is
also a user-configurable output signal and has one normally open and one normally closed contact.

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

The RS485 transceiver is used for the link with the relay setting and monitesing'(RSM) system or
IEC60870-5-103 communication. The external signal is isolated from the zelay?s internal circuits.
Human Machine Interface (HMI) Module

The operator can access the GRL150 via the human machine interface (HMI) module. As shown
in Figure 3.1.1.3, the HMI panel has a liquid crystal display (C€D), light emitting diodes (LED),
view and reset keys, operation keys, monitoring jacks amd am,RS232C connector on the front
panel.

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

There are a total of 6 LED indicators and their signallabels and LED colors are defined as follows:

Label Color Remarks

IN SERVICE Green Lit when the relay iS'in/service and flickered when the relay is in “Test” menu.
TRIP Red Lit when a trip'command is issued.

ALARM Red Lit when afailure is detected.

(LEDY) Yellow Configurable LED to assign signals with or without latch when relay operates.
(LED2) Yellow Configurable LED to assign signals with or without latch when relay operates.
(LED3) Yellow Configurable LED to assign signals with or without latch when relay operates.

LEDI1, LED2 and LED3 are user-configurable. Each is driven via a logic gate which can be
programmed for ORygatevor AND gate operation. Further, each LED has a programmable reset
characteristic, sgftable for instantaneous drop-off, or for latching operation. For the setting, see
Section 4.2.6.104For the operation, see Section 4.2.1.

The | VIEW | key(starts the LCD indication and switches between windows. The | RESET | key

cleagy the'leCD"indication and turns off the LCD back-light.

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

The monitoring jacks and two pairs of LEDs, A and B, on top of the jacks can be used while the
testgnode is selected in the LCD window. Signals can be displayed on LED A or LED B by
selecting the signal to be observed from the "Signal List" and setting it in the window and the
signals can be transmitted to an oscilloscope via the monitoring jacks. (For the "Signal List", see
Appendix B.)

The RS232C connector is a 9-pin D-subminiature connector for serial RS232C connection. This
connector is used for connection with a local personal computer.
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3.2 Input and Output Signals

3.2.1 AC Input Signals

Table 3.2.1.1 shows the AC input signals necessary for the GRL150 model and their re§pective
input terminal numbers.

Table 3.2.1.1 AC Input Signals

Term. No. Model
of TB1 100, 400 110, 410 120, 420
1-2 A phase current | A phase current | A phase current
3-4 B phase current | B phase current | B phase curreft
5-6 C phase current | C phase current | C phase.gurrent
7.8 Residual current | Zero sequence
i (E) current (SE)

3.2.2 Binary Input Signals

The GRL150 provides eight programmable binagy input circuits. Each binary input circuit is
programmable by PLC function, and providedywith the function of Logic level inversion.

The binary input circuit of the GRL150 igfproxided with a logic level inversion function and a
pick-up and drop-off delay timer funetion' @8 shown in Figure 3.2.2.1. Each input circuit has a
binary switch BISNS which can bedised/to select either normal or inverted operation. This allows
the inputs to be driven either by, notmally open or normally closed contacts. Where the driving
contact meets the contact conditions,then,the BISNS can be set to “Norm” (normal). If not, then
“Inv” (inverted) should be selected,Thepick-up and drop-off delay times can be set 0.0 to 300.00s
respectively.

Logic level inversion function, 4nd pick-up and drop-off delay timer settings are as follows:

Element Contents Range Step Default
BILSNS - BIBSNS Binary switch Norm/ Inv Norm
BI1PUD - BI8PUD Delayed pick-up timer 0.00 - 300.00s 0.01s 0.00
BI1DODBI3DED Delayed drop-off timer ~ 0.00 - 300.00s 0.01s 0.00

The gperating ¥6ltage of binary input signal is typical 74V DC at 110V/125V DC rating and 138V
D@ at 220/250V DC. The minimum operating voltage is 70V DC at 110/125V DC rating and
125V4DC at220/250V DC.

The binary input signals can be programmed to switch between four settings groups. Change of
actiye setting group is performed by PLC (Signal No. 2640 to 2643).

Four alarm messages (Alarm1 to Alarm4) can be set. The user can define a text message within 16
characters for each alarm. The messages are valid for any of the input signals BI1 to BIS by setting.
Then when inputs associated with that alarm are raised, the defined text is displayed on the LCD.
These alarm output signals are signal Nos. 2652 to 2655.
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GRL150
O BI1PUD  BI1DOD [BILSNS]
BI1 o1284 [t 0| [0 t]|gs512 528
BiL| A A
"Norm"
ih
"Inv*
BI2PUD  BI2DOD [BI2SNS]
BI2 91285 [t 0| [0 t]¢513 9529
BI2| wani B i
"Norm"
ik
5 ; "Inv"
' ’ BISPUD  BISDOD [B|8§Ns]
BI8 91201 [t 0| [0  t]¢519 2535
BI8[ ! ]
"Norm"
1p
“Inv"

Figure 3.2.2.1 Logic LCevel Inversion

3.2.3 Binary Output Signals

The number of binary output signals’and their0utput terminals are as shown in Appendix F. All
outputs, except the relay failure signal, €an be configured.

GRL150 provides 8 auxiliary relaygywhieh is composed of two tripping output relay TP1 and TP2,
one auxiliary relay FAIL for relagafail dutput and five programmable auxiliary relays BO1 to BOS5.
TP1 and TP2 can be programmed by PLC function. BO1 to BOS5 can be programmed by setting.

The reset time of the tripping output relay following fault clearance can be programmed by PLC
function. The setting 1s respeetive for each output relay.

For example, when, the “GEN.TRIP” signal of the protection is linked to the binary output
auxiliary relay TP I,the PRC logic is assigned to the signal No. 348 of GEN.TRIP for PLC input
and the signal No: 256001 TP1 for PLC output as shown in Figure 3.2.3.1 by the PLC tool. For the
PLC tool, refer to,PLC tool instruction manual.

In the case of theftripping output relay, it must be checked that the tripping circuit is opened with
a cirguit‘breakerfauxiliary contact prior to the tripping output relay resetting, in order to prevent
thedripping output relay from directly interrupting the circuit breaker tripping coil current.

GRL150
PLC input PLC output  Auxiliary relay
Protection . -
functions —% PLC logic = 2560 |TP1 | u
GEN.TRIP TP1 \
— For
— tripping
| 32561 |TP2 | ]
TP2 ‘N

Figure 3.2.3.1 Binary Output Circuit
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The signals shown in the signal list in Appendix B can be assigned to the output relays BO1 to
BOS individually or in arbitrary combinations. Signals can be combined using either an AN
circuit or OR circuit with 4 gates each as shown in Figure 3.2.3.2. The output circuit ca
configured according to the setting menu. Appendix C shows the factory default settings.

Further, each BO has a programmable reset characteristic, settable for instantaneous @‘ff
“Ins”, for delayed drop-off “DI1”, for dwell operation “Dw” or for latching operation “Lat e
scheme switch [RESET]. The time of the delayed drop-off “DI” or dwell operation “Dw” can be
set by TBO. P

When the relay is latched, it can be reset with the RESET key on the relay fro 1 or a binary
input. This resetting resets all the output relays collectively.

Signal List
§ & 4 GATES Auxiliary relay ]
Appendix B[ o 3
- ___ Eb
=1
7 4 GATES

[RESETI ,"Dw"

\ gure 3.2.3.2 Configurable Output

circuit is detect

Q>Q)

The relay failur@ AlL) closes when a relay defect or abnormality in the DC power supply
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3.2.4 PLC (Programmable Logic Controller) Function

GRL150 is provided with a PLC function allowing user-configurable sequence logics on bi
signals. The sequence logics with timers, flip-flops, AND, OR, XOR, NOT logics, etc. ca
produced by using the PC software “PLC tool” and linked to signals corresponding £40
elements or binary circuits.

©

Configurable binary inputs and binary outputs, and the initiation trigger of fault record and
disturbance record are programmed by the PLC function. Temporary signals are proyided for
complicated logics or for using a user-configured signal in many logic sequen

PLC logic is assigned to protection signals by using the PLC tool. For PL\ef to PLC tool

instruction manual.

=10 x|

X4 PLGOO0S - PLCtool
Eile Edit Miew Parts

(8] 8] ¥l|] - [F]| [* oo

[T

0%, 2000_TRIL

A=
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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 GRL150 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
Max(|Lal, [Ip), [Ic[) — 4 x Min(|La], [Ib|, fc[)2k0
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

The CT circuit current momitorifig allows high sensitivity detection of failures that have occurred
in the AC input circuit, This‘moenitoring can be disabled by the scheme switch [CTSVEN].
A/D accuracy checkifg

An analog refefencegvoltage is input to a prescribed channel in the analog-to-digital (A/D)
converter, and itis checked that the data after A/D conversion is within a prescribed range, and
that the A/I)'conversion characteristics are correct.

Mem@ry megitoring

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

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

e Program memory monitoring: Checks the checksum value of the written data.

e Setting value monitoring: Checks discrepancies between the setting values stored in
duplicate.

Watchdog Timer
A hardware timer that is cleared periodically by the software is provided, which checks that the
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software is running normally.

DC Supply Monitoring

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

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

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

e AC input imbalance monitoring, sampling synchronization monitoring,: 1'Ss

3.3.3  Trip Circuit Supervision

The circuit breaker tripping control circuit can be monitored,by a'binary input. Figure 3.3.3.1
shows a typical scheme. A binary input Bln is assigned to Ne.1548:TCSV signal by PLC. When
the trip circuit is complete, a small current flows through the binany input and the trip circuit. Then
logic signal of the binary input circuit Bln is "1".

If the trip supply is lost or if a connection becomeglan,open circuit, then the binary input resets and
the BIn output is "0". A trip circuit fail alarm Ty, EATL, is output when the Bln output is "0".

If the trip circuit failure is detected, then “ALARM™ LED is lit and “Err: TC” is displayed in LCD
message.

The monitoring is enabled by setting the s¢heme switch [TCSPEN] to "ON" or "OPT-ON". When
"OPT-ON" is selected, the monitorifig 1S'enabléd only while CB is closed.

Mo Trip circuit supervision
2 S
1 1
Bin ! 1
] By PLc i
Trip iBIn command ! 0l 31850 |
output gl : —> TC_FAIL:
1 1
i CB CLOSE 0.4s i
: "OPT-ON" '
! [TCSPEN] H
v i + |
CB trip coll e !

Figure 3.3.3.1 Trip Circuit Supervision Scheme Logic

3.3.4 Differential/Current (Id) Monitoring

Thé DIESV element is provided to detect any erroneous differential current appearing as a result
of ‘€T circyit failure. The tripping output signal of the DIF elements can be blocked when the
DIFSVaglement output is maintained for the setting time of TIDSV. To block the tripping output
with DIFSV operation, set scheme switch [[IDSVEN] to “ALM&BLK”. To alarm only, set to
“AlsM”.

3.3%9 Telecommunication Channel Monitoring
The telecommunication channel is monitored at each terminal by employing a cyclic redundancy
check of the received data. The check is carried out for every sample.

If a communication failure is detected continuously for ten seconds at a terminal, a communication
failure alarm "Com fail" is issued at the terminal.
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GRL150 provides the function to check the frequency of communication failures. The function
has FERALM, FERAEN and CF-PER settings, and FER, CF and CF-L counts are displayed as &
result of the checking. The function is maily used to check a quality of the pilot wire
communication route. If the FER (Frame Error Rate) exceeds the FERALM setting valuejthe
FER ALM alarm signal is output. The FER is calculated by the following equation:

FER: Frame Error Rate
FER = {CF-L / (The number of received frame for CF-PER period)} x 100 (%)

CF:  counts the number of communication failure occurrence for every sampling time.

CF-L: records and displays the number of communication failure occutren€e)for CF-PER
setting.
The CF-L is used when the failure is out of count. (See Section@'2.3.4and 4.2.6.5.)

CF-PER:  period time setting for counting up the communicatien failure.

The FER can be disabled by the scheme switch [FERAEN].

— 91374
&

EER_ALM

FER > “FERALM”
setting value

"ON"

[FERAEN]
+

Figure 3.3.5.1 Fram@skrrornRate Alarm

3.3.6  Disconnector Monitoring

The disconnector is monitored becausg’ the, disconnector contact signal is used for the
out-of-service terminal detection.

To monitor the disconnector, onepair 0f normally open contact and normally closed contact is
introduced. Disconnector failure'is,deteeted when both contacts are simultaneously in the open or
closed state for the prescribed periodt

The monitoring is blocked by setting/the scheme switch [DSSMEN] to OFF. The default setting of
[DSSMEN] is OFF to preyent a“false failure detection when the disconnector contacts are not
introduced.

3.3.7  Circuit Breakemionitering
The relay provides the following circuit breaker monitoring functions.

Circuit Breake/State Monitoring

Circuit breaker state monitoring is provided for checking the health of circuit breaker (CB). If two
binary ifiputs are programmed to the functions ‘CB_N/O_CONT’ and ‘CB_N/C _CONT’, then the
CB'state monitoring function becomes active. In normal circumstances these inputs are in opposite
states. Rigure 3.3.7.1 shows the scheme logic. If both show the same state during five seconds,
then a CB state alarm CBSV operates and “Err:CB” and “CB err” are displayed in LCD message
andéevent record message respectively.

The monitoring can be enabled or disabled by setting the scheme switch [CBSMEN].
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528 BI1-COM-T —>[[1536][CB_N/O_CONT || 1 1 }V 2 | —— CBSV
By PLC J

5.0s

529 BI2-COM-T —>{[1537[CB_N/C_CONT ]
By PLC

[C_'I_BSMEN] "ON"

Figure 3.3.7.1 CB State Monitoring Scheme Logic

Normally open and normally closed contacts of the CB are connected toubinaryfmputs Blm and
BIn respectively, and functions of BIm and BIn are assigned to “CByN/@ CONT” and
“CB_N/C_CONT” by PLC.

Circuit Breaker Condition Monitoring

Periodic maintenance of CB is required for checking of the trip circuit, the operation mechanism
and the interrupting capability. Generally, maintenance is based on‘atime interval or a number of
fault current interruptions.

The following CB condition monitoring functionsgare(lprovided to determine the time for
maintenance of CB:

e Trip is counted for maintenance of the trip‘cifeuit. and CB operation mechanism. The trip
counter increments the number of trippingyoperations performed. An alarm is issued and
informs user of time for maintenance when ghe ‘¢eunt exceeds a user-defined setting TCALM.
The trip count alarm can be enabled or disabled by setting the scheme switch [TCAEN].

e Sum of the broken current quantity > .Ilis gounted for monitoring the interrupting capability of
CB. The XTI’ counter incrementssthe Walueyof current to the power ‘y’, recorded at the time of
issue of the tripping signal, onfa,phase by phase basis. For oil circuit breakers, the dielectric
withstand of the oil generalf§adecreases as a function of YI’t, and maintenance such as oil
changes, etc., may be required. ‘B, is the fault current broken by CB. ‘t’ is the arcing time
within the interrupter tank @nd ifieannot be determined accurately. Therefore, ‘y’ is normally
set to 2 to monitor the breken(cusrrent squared. For other circuit breaker types, especially those
for HV systems, ‘y. may be $et lower, typically 1.0. An alarm is issued when the count for any
phase exceeds a user=defified setting >I"ALM. The >.I’ count alarm can be enabled or disabled
by setting the scheme switch [ I AEN].

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

The maigtenance program should comply with the switchgear manufacturer’s instructions.

The CB condition monitoring functions are triggered each time a trip is issued, and they can also
be triggered by an external device via binary inputs assigned to No.1588:EXT TRIP-A,
No.1589:EXT_TRIP-B, No.1590:EXT TRIP-C and No.1591:EXT _TRIP by PLC as shown in
Figure 3.3.7.2.
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O External trip GRL150 Binary input setting
A-phase
Bla|  iBlacommand | —>[1588[EXT TRIP-A |
By PLC
External trip
B-phase
Bib Blb command }—>{[1589[EXT_TRIP-B__||
By PLC

Figure 3.3.7.2 Binary Input Setting for CB Condition Monitosing

3.3.8 Failure Alarms

When a failure is detected by the automatic supervision, it is followed withfan.CD message, LED
indication, external alarm and event recording. Table 3.3.1 summarizesthe supervision items and
alarms.

The LCD messages are shown on the "Auto-supervision" screen, which is displayed automatically
when a failure is detected or displayed by pressing the | VIEWihkey®Ihe event record messages are

shown on the "Event record" screen by opening the "Record}' sub-menu.
The alarms are retained until the failure is recovered.

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

When the Watchdog Timer detects that the software is not running normally, LCD display and
event recording of the failure may not fungtiommormally.

Table 3.3¢1 Supervision Items and Alarms

Supervision Item LCD Message LED LED External  Alarm record Message
“INSERVICE" ~ "ALARM" alarm

AC input imbalance monitoring EmCT On/Off (2) On 4 Relay fail or Relay fail-A (2)

AID accuracy check ErmA/D Off On (4) Relay fail

Err:SUMEMRAM;

Memory monitoring Err-BRAM, BtEEP Off On 4 Relay fail
Watchdog Timer Off On 4)

DC supply monitoring EreDC Off (3) Off Relay fail-A
Telecommunication monitoring Err:.COM on on (5) Com. fail
Sam.p'"?g Synchronizatign ErmSYN on on (4) Sync. fail
monitoring

Ready signal monitoring EmRDY on on (5) Term. rdy off
Disconnector monitoring Ermr:DS on on (5) DS fail
Id monitoring Err:ld on/off (6) On (5) Relay fail or Relay fail-A (2)
Trip circuit supervisign EmTC On On Off Relay fail-A
CB state m@nitoring Erm:CB On On Off Relay fail-A
CB gperagingtime monitoring ALM:OP time On On Off Relay fail-A
Tripeountalarm ALM:TP COUNT On On Off Relay fail-A
2l count alarm ALM:ZIY On On Off Relay fail-A

(1): Diverse messages are provided as expressed with "Err:---" in the table in Section 6.7.2.
(2): The LED is on when the scheme switch [CTSVEN] is set to "ALM" and off when set to "ALM &
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BLK" (refer to Section 3.3.6). The message "Relay fail-A" is recorded when the scheme switch
[CTSVEN] is set to "ALM".

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

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

(5): The user-configurable binary output relays operate if assigned.

(6): The LED is on when the scheme switch [[IDSVEN] is set to "ALM" and off when set to "ALM &
BLK".

The relationship between the LCD message and the location of the failure is shown in Téble 6.7.1
in Section 6.7.2.

3.3.9 Trip Blocking

When a failure is detected by the following supervision items, the trip¥function is blocked as long
as the failure exists, and is restored when the failure is removed.

e A/D accuracy check
e Memory monitoring
e Watchdog Timer

e Telecommunication channel monitoring

When a fault is detected by the AC input imbalange*menitoring and Id monitoring, the scheme
switch [CTSVEN] setting can be used to determiine if\both tripping is blocked and an alarm is
output, or if only an alarm is output.

3.3.10 Setting

The setting element necessary for the automatic supervision and its setting range are shown in the

table below.
Element Range Step Default Remarks
[CTSVEN] OFF/ALM&BLKIALM ALM&BLK Alarming and blocking or alarming only
[IDSVEN] OFF/ALM&BLK/ALM ALM&BLK Alarming and blocking or alarming only
[TCSPEN] OFF/ON/@PT:ON OFF Trip circuit supervision
[CBSMEN]  ORR/GON OFF CB state monitoring
[TCAEN] OFR/ON OFF Trip count alarm
[ZPAEN] OFF/ON OFF 2.Iv count alarm
[OPTAEN] OFEF/ON OFF Operate time alarm
[FERAEN] OFF/ON OFF Frame error rate alarm
DIFSV 50 -100 % 1% 50 % DIFSV threshold setting (% of DIF setting)
TIDSV 0-60s ls 10s DIFSV timer
TCALM 1-10000 1 10000 Trip count alarm threshold setting
2 IVALM 10 - 10000 E6 E6 10000 2_Iv alarm threshold setting
YVALUE 1.0-20 0.1 2.0 y value setting
OPTALM 100 - 5000 ms 10 ms 1000 ms Operate time alarm threshold setting
CF-PER 1-60 1s 10s CF period threshold
FERALM 0.0-50.0 0.1% 20.0% Frame error rate alarm level

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




TOSHIBA 6F2S0828

3.4 Recording Function

The GRL150 is provided with the following recording functions:
Fault recording
Event recording
Disturbance recording

These records are displayed on the LCD of the relay front panel or on the local or remote PC.

3.4.1 Fault Recording
Fault recording is started by a tripping command of the GRL150 and the féllowing items are
recorded for one fault:
Date and time
Trip mode
Operating phase
Power system quantities
User configurable initiation

User can configure four fault record triggers (Signal Wo.:2624 to 2627) by PLC. Any of input
signals as shown in Appendix B is assigned to theseMault record trigger signals.

Up to the 8 most-recent faults are stored asgfault réeords. If a new fault occurs when 8 faults have
been stored, the record of the oldest fault isdéleted and the record of the latest fault is then stored.

Date and time occurrence

This is the time at which a tripping‘@@mmand has been initiated. The time resolution is 1 ms using
the relay internal clock.

Trip mode

This shows the protection, scheme that output the tripping command.

Operating phase

This is the phasgto whi€h an operating command is output.

Power system quantities

The following,pewer system quantities in pre-faults and post-faults are recorded.
- 4'Magnitude of phase current (I, Iy, I,

- Magnitude of residual current (Ig)(*)

- Magnitude of positive, negative and zero sequence currents (I;, I, Iy)

- The ratio of negative to positive sequence current (I/I;)

- Magnitude of phase current at remote terminal (IR, IyR, IcR)

- Magnitude of phase differential current (I35, Iqp, Idc)

- Percentage of thermal capacity (THM%)

Note (*): The displayed power system quantity Ie depends on relay model. Ie is not displayed in




TOSHIBA 6F2S0828

models 100 and 400, is a residual current for EF in models 110 and 410, and is a current for SEF
fed from core balance CT in models 120 and 420.

3.4.2 EventRecording

The events shown are recorded with a 1 ms resolution time-tag when the status changes. Theuser
can set a maximum of 128 recording items, and their status change mode. The event items can be
assigned to a signal number in the signal list. The status change mode is set to “On” (only
recording On transitions) or “On/Off’(recording both On and Off transitions)node by setting.
The “On/Off” mode events are specified by “Bi-trigger events” setting. If the("'Bifttigger events”
is set to “100”, No.1 to 100 events are “On/Off” mode and No.101 to 128 eventsaare “On” mode.

The name of an event can be set by RSM100. Maximum 22 characterg{cantbe set, but the LCD
displays only 11 characters. Therefore, it is recommended the maximum 1 [ characters are set. The
set name can be viewed on the Set.(view) screen.

The elements necessary for event recording and their setting ranges, arés$hown in the table below.
The default setting of event record is shown in Appendix G.

Element Range Step Default Remarks
BITRN 0-128 1 100 Number‘of bi-trigger(on/off) events
EV1-EV128 0-3071 Assign the signal number

Up to 480 records can be stored. If an additionaliewent oecurs when 480 records have been stored,
the oldest event record is deleted and the latest'event¥ecord is then stored.

3.4.3 Disturbance Recording

Disturbance recording is started wheft the overcurrent starter element operates or a tripping
command is initiated. Further, disturbanee recording is started when a start command by PLC is
initiated. User can configure foyfidistugbance record triggers (Signal No.:2632 to 2635) by PLC.

The records include four local*afialogue data (I, Ip, Ic, Ie), three local analogue data (Ia1, IpL,
Icr) sent to remote terminal, three remote analogue data (Iar, IpR, IcR) sent from remote
terminal, 32 binary signals andfthe dates and times at which recording started. Any binary signal
shown in Appendix Bycan bevassigned by the binary signal setting of disturbance record.
Note: The curfentdata’lar, IR, I¢R is for reference. If the detail of remote current data is required,
the lgcal cutrent data stored at the remote terminal relay should be checked.
The LCD display only shows the dates and times of disturbance records stored. Details can be

displayed onga PC. For how to obtain disturbance records on the PC, see the PC software
instgictiongnanual.

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

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

Note: If the recording time setting is changed, the records stored so far are deleted.
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Table 3.4.2 Post Fault Recording Time and Number of Disturbance Records Stored

Recordingtime  0.1s 05s 10s 15s 20s 25s 3.0s O
50Hz 40 25 15 10 9 7 6
60Hz 40 20 10 9 7 6 5

Settings

The elements necessary for initiating a disturbance recording and their se

in the table below.

L
@ are shown

Element  Range Step Default Remarks @

oC 0.5-250.0 A 0.1A 10.0A Overcurrent dete
(0.10-50.00A  0.01A 2.00 A) (*) @

EF 0.5-250.0 A 0.1A 30A Earth fault, detection
(0.10-50.00A  0.01A 0.60A)

SEF 0.01-1.00 A 0.01A 1.00A %h fault detection
(0.002-0.200 A  0.001 A 0.200

(*) Current values shown in the parentheses a

for the case of a 5A rating.

Starting the disturbance recording by a tr

r the case of a 1A rating. Other current values are

and or the starter element listed above is

enabled or disabled by setting the followi e switches.
Element  Range St efault ~ Remarks
[Trip] OFF/ON Start by tripping command
[OC] OFF/ON @ ON Start by OC operation
[EF] OFF/O ON Start by EF operation
[SEF] OFF b ON Start by SEF operation
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35 Metering Function

The GRLI150 performs continuous measurement of the analogue input quantities. The
measurement data shown below is renewed every second and displayed on the LCD of theselay:
front panel or on the local or remote PC.

- Magnitude of phase current (I, Iy, 1)
- Magnitude of residual current (Ig)(*)
- Magnitude of positive, negative and zero sequence currents (I;, I, Ip)

- The ratio of negative to positive sequence current (I/I;)

- Magnitude of phase current at remote terminal (IR, IR, IcR)
- Magnitude of phase differential current (I35, Iqp, Idc)

- Magnitude of phase restraint current (Irg, Iy, Irc)

- Magnitude of pickup current (Inya, Ipubs Ipuc)

- Percentage of thermal capacity (THM%)

- Maximum phase current (I;max, Iymax, I max)
- Maximum residual current (Iemax) (*)

- Maximum negative and zero sequence curtents (I,max, [jmax)
- Maximum ratio of negative to positivé sequence current (I,; max)

Note (*): The displayed power sy$tem gquanti#y Ie depends on relay model. The Ie is not displayed in
model 100 and 400, is a residualdcurrent for EF in model 110 and 410, and is a current for SEF
fed from core balance CT.

The above system quantities ar¢ displayed in values on the primary side or on the secondary side
as determined by a setting. To digplay accurate values, it is necessary to set the CT ratio as well.
For the setting method, sée "Setting the metering" in 4.2.6.6 and "Setting the parameter” in
4.2.6.7. In the case of the maximum value displays above, the measured quantity is averaged
over a rolling 15 minute timeywindow, and the maximum recorded average value is shown on the
display screen.
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4. User Interface

4.1 Outline of User Interface

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

Local communication with the relay is also possible using a personal computer (PC)evia an
RS232C port. Furthermore, remote communication is also possible using RSM®»(Relay Setting
and Monitoring) or IEC60870-5-103 communication via RS485 port.

This section describes the front panel configuration and the basic configusationtef the menu tree
of the local human machine communication ports and HMI (Human Machineinterface).

41.1 Front Panel

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

LCD

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

pressing the | VIEW | key will display the digest screén’and pressing any key other than  VIEW

and | RESET | will display the menu screeny

These screens are turned off by pressing the | RESET | key or key. If any display is left for

5 minutes or longer without operation,g4he back-light will go off.

LED
There are 6 LED displays. The'signal labels and LED colors are defined as follows:
Label Color Remarks
INSERVICE  Green Lit when the relay is in service.
TRIP Red Lit when a trip command is issued.
ALARM Red Lit when a failure is detected.
(LEDY) Yellow Configurable LED to assign signals with or without latch when
relay operates.
(LED2) Yellow Configurable LED to assign signals with or without latch when
relay operates.
(LEDS) Yellow Configurable LED to assign signals with or without latch when
relay operates.

The TRIP LED lights up once the relay is operating and remains lit even after the trip command
goes off. For the operation, see Section 4.2.1.

Operation keys

The operation keys are used to display records, status, and set values on the LCD, as well as to
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 screen and to enter numerical
values and text strings.
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o [CANCED)
®:

® (ENTER):

Used to cancel entries and return to the upper screen.

Used to end the entering operation, return to the upper screen or turn @

the display.
Used to store or establish entries. Q

VIEW] and (RESET/ keys

"Auto-supervision", "Alarm display" and "Indication".

4
Pressing |VIEW | key displays digest screens such as "Meter@s‘t fault”,

Pressing [ RESET | key turns off the display. @

Monitoring jacks

O

The two monitoring jacks A and B and their respective LEDs beased when the test mode is
selected on the LCD screen. By selecting the signal to b% from the "Signal List" and

setting it on the screen, the signal can be displayed on L

LED B, or transmitted to an

oscilloscope via a monitoring jack.

RS232C connector

The RS232C connector is a 9-way D-type con for serial RS232C connection with a local

personal computer.

L 4

>
N
N

Q
o
¥

L 4
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4.1.2 Communication Ports

The following interfaces are provided as communication ports:

e RS232C port
e RS485 port or optional fibre optic
e [RIG-B port (provided for model 4+ series only)

e Interface port for telecommunication system

RS232C port

This connector is a standard 9-way D-type connector for serial port RS232€,trafismission and is
mounted on the front panel. By connecting a personal computer to this connector, setting and
display functions can be performed from the personal computer.

RS485 port

One or two serial communication ports can be provided. In the single-port type, it is connected to
the RSM (Relay Setting and Monitoring system) viafthe§protocol converter GI1PR2 or
IEC60870-5-103 communication via BCU/RTU (Bay'€ontrgl Unit / Remote Terminal Unit) to
connect between relays and to construct a network communication system. (See Figure 4.4.1 in
Section 4.4.)

In the case of the two-port type, one port can be used fonthe relay setting and monitoring (RSM)
system or IEC60870-5-103 communication, while th€ other port is used for IEC60870-5-103
communication only.

Screw terminals for RS485 or ST connectors for fibre optic interface (option) are provided on the
back of the relay.
IRIG-B port

The IRIG-B port collects serial/ TRIG-B format data from the external clock to synchronize the
relay calendar clock. The IRIG=B port is isolated from the external circuit by a photo-coupler.

This port is on the bagk ofithe rélay, as shown in Figure 4.1.2.1.

Interface port for telec@mmunication system

The pilot wire and/ofafibre optic port for telecommunication system is provided on the back of
the relay as shown indiigure 4.1.2.1. In the case of fibre optic port, LC connector is provided.

— 72 —



TOSHIBA 6F2S0828

Rsass | — |

connection | com1
terminal

Note: TB4 is provided only for
RS485 two ports model.
TX and RX are provided
only for model 400 series.

Figure 4.1.2.1 Location of C W%n Port
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4.2 Operation of the User Interface

The user can access such functions as recording, measurement, relay setting and testing with the
LCD display and operation keys.

421 LCD and LED Displays

Displays during normal operation

Indication
INDL[ 0O0OOO 000OO]
IND2[ 0001 0000]
Metering 1
| a * % * % Kk A
Metering 2
I'b * ok * % k A
Metering 3
| ¢ * % * #pky A
Metering 4
| e * % [ xfx Tk A Available for models 110 and 410.
Metering 5
| s e * Wk W . % A Available for models 120 and 420.
Metering 6
| aR * .ok k A
% o
Metering 7
b DAR * * . % k A
* % °
Metering 8
| ¢ R * % % , % x K A
* k% x ©
Meteping 9
| d a % % % ., % x KV
k% % x ©
Metering 10
| db * % % , % x KV
* k% x ©
Metering 11
| dc * * . % k V
* %k o
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When the GRL150 is operating normally, the green "IN SERVICE" LED is lit and the LCD is
off.

Press the | VIEW | key when the LCD is off, the LCD will display the "Indication", "Meterimg "%

"Metering2", "Metering3", "Metering4", "Metering5", ...... , "Latest fault", "Auto-supervision
and "Alarm Display" screens in turn. The last three screens are displayed only when there is
some data. These are the digest screens and can be displayed without entering the menu screens.

Press the [RESET | key to turn off the LCD.

For any display, the back-light is automatically turned off after five minutes:

Indication
This screen shows the status of elements assigned as a virtual LED;
INDL[ 0O0OOO 000OO]
I ND2J] 000 0000]
N J

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

Displays in tripping

Latest fault

Phase ABC : Faulted phases
OC1 : Tripping element

If a fault occurs and a tripping comimand'is output when the LCD is off, the red "TRIP" LED and
other configurable LED if signalstassigned to trigger by tripping

Press the [ VIEW | key to scrollfthe kCD screen to read the rest of messages.

Press the | RESET | key to tiirn off'the LEDs and LCD display.

Notes:
1)  When configtirable CEDs (LED1 through LED3) are assigned to latch signals by trigger of

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

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

3) When only the "TRIP" LED is go off by pressing the key in short period, press the

RESET | key again to reset remained LEDs in the manner 1) on the "Latest fault" screen or

other digest screens. LED1 through LED3 will remain lit in case the assigned signals are still
active state.
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Table 4.2.1 Turning off latch LED operation
LED lighting status
Operation "TRIP" LED Configurable LED
(LED1 - LED3)
Step 1 Press the -RESET key more than 3s on A Yy
: i >, g . g
the "Latest fault" screen SV v
continue to lit turn off ¢
Step 2 Then, press the [RESET | key in short :‘1
period on the "Latest fault" screen Syt
turn off ¢

Q

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

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

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

e Press the key to turn off the L.CD,

e Press the | VIEW | key to displaythefdigest "Latest fault" screen.

Displays in automatic supervisiopsoperation

Auto-supervision

E®or

SR OM , A/ D

If the automatic)Supetyision function detects a failure while the LCD is off, the
" Auto-supervision' screén is displayed automatically, showing the location of the failure, and
the "ALARM" LED ljights.

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

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

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

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

Notes:
1) When configurable LEDs (LED1 through LED3) are assigned to latch signals by issuing an

alarm, press the | RESET | key more than 3s until all LEDs reset except "IN SERVICE" LED.
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2) When configurable LED is still lit by pressing | RESET | key in short period, press | RESET

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

While any of the menu screens is displayed, the [VIEW] and [RESETJ keys do not funct@
return to the digest "Auto-supervision" screen, do the following:

e Return to the top screen of the menu by repeatedly pressing the key. P
e Press the key to turn off the LCD.

e Press the | VIEW | key to display the digest screen. \
o Press the |RESET | key to turn off the LCD. 0@

Alarm Display

Alarm Display (ALM1 to ALM4) Q

% % % % % k % % *k % ¥ * %

* % % % %k % % x AL M

The four alarm screens can be provided, and thei ges are defined by user. (For setting,

see Section 4.2.6.8) \
These alarms are raised by associated binary Q

N
&

Q
o
¥

L 4
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4.2.2 Relay Menu

Figure 4.2.1 shows the menu hierarchy in the GRL150. The menu has five sub-menus, "Record
"Status", "Set.(view)", "Set.(change)", and "Test". For details of the menu hierarchy, @

Appendix D.

Menu —— Record

L— Test

— Status —

— Set. (view) —

ange) ——

F. record

E. record

D. record

Counter

Metering
Binary I/O
Relay element
Time sync.

Clock adjust.
LCD contras
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Switch

Protection
Binary I/P
Binary O/P
LED

Password
Description
Comms
Record
Status
Protection
Binary I/P
Binary O/P
LED

Binary O/P

Logic circuit
Sim. fault

Figure 4.2.1 Relay Menu
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Record

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

Status

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

Set. (view)

The "Set.(view)" menu displays the relay version, description, relay addr€ssiand baud rate in RSM
or IEC60870-5-103 communication, the current settings of record, status, protection, binary
inputs, configurable binary outputs and configurable LEDs.

Set. (change)

The "Set.(change)" menu is used to change the settings of pasSwordydescription, relay address and
baud rate in RSM or IEC60870-5-103 communication, réeofd, status, protection, binary inputs,
configurable binary outputs and configurable LEDs.

Since this is an important menu and is used to ‘change Settings related to relay tripping, it has
password security protection.

Test

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

When the LCD is off, press any keyyother than the [VIEWJ and [RESET] keys to display the top
"MENU" screen and then proceed'te théwelay menus.

°
)
@D
o
()
—
o

o (o o o
@
9]
—
—
o<

To display the "MEENU" screen when the digest screen is displayed, press the | RESET | key to turn
off the LCD), theripress any key other than the [VIEW] and [RESET] keys.

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

An‘“example of the sub-menu screen is shown below. The top line shows the hierarchical layer.
The lastitem is not displayed for all the screens. "W " or "A" displayed on the far right shows that
lower or upper lines exist.

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

I'5 Trip v
e Scheme S w

e Prot. el ement

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

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

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

4.2.3 Displaying Records

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

4.2.3.1 Displaying Fault Records

To display fault records, do the following:

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

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

1 Record v
e F . record
eE.record
eD.record
e Counter

e Select "F. record" to display the "F. re¢ord"§ereen.
/2 F.#egord v
e Di s paly
e C|l e aWy

e Select "Display" to display/the'dates and times of fault records stored in the relay from the top
in new-to-old sequence,

143 F/. record v
1 16/ Jul /2001
18:13:57.031
#2 20/ May/ 2001
15:29:22.101
#3 04/ Feb/ 2001
11:54:53.299
#4 28/ Jan/ 2001
07:30:18. 412

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

ENTER | key to display the details of the fault record.

| 4 F.record #1W
01/ Jan/ 2002 Date
18: 13: 57 031 Time
DI F Trip element
Phase ABC Faulted phase
Prefaul't values
| a * % * % kK A

* % %, % ©
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[ b * % . ox % kKA
* % ok, %k ©
| ¢ * % . ox % kKA
* % ok, %k © O
| e ® ok ok ok KA Available for model 110 and 410. O
EIE % ©
| e * ok k% * A Available for model 120 and 420.
* % ok, %k ©
[ 1 * % . ox % kKA s
* % ok, %k ©
I 2 * % . ox % kKA
* % ok, %k ©
[ 0 * % . ox % kKA
EE * © @
271 1 % . % %
Il a R * % . ox % kKA
* % ok * © 0
Il bR * % . ox % kKA
* % ok, %k © Q
Il ¢ R * % . ox % kKA
* % ok, %k © @
| da * % . ox % kKA
I db * % . ox % kKA
| dc * % . ox % kKA
Faul't values
| a * % . ox % kKA
* % ok, %k ©
[ b * % . ox % kKA
* % ok, ok 2
| ¢ * ok, ok
* % %
| e * % *\ Available for model 110 and 410.
* k%
| e * ok x % %A Available for model 120 and 420.
* *
I 1 O w0 #.% k A
I 2 %.**kA
N*_*O
I 0 * % x kA
Q***_*O
| * %, k%
@ * %, % % K A
EIE * ©
b * %, % % K A
* % ok, %k ©
R * %, % % K A
* % ok, %k ©
a * %, % % K A
b * %, % % K A
C * %, % % K A
M * ok ok * 0

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

To clear all the fault records, do the following:

e Open the "Record" sub-menu.
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e Select "F. record" to display the "F. record" screen.

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

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

record

r s ?
Y CANCEL =

a

N

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

Note: When changing the units (kA/A) of primary side current with RSM 100, Pxess the "Units"
button which is indicated in the primary side screen.

4.2.3.2 Displaying Event Records

To display event records, do the following:

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

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

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

/2 E.record \ 4
eDisplay
e Clear

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

/3 E . rqemc ofr 4 v
21/ Sep¥2002 480
OC1- ANt ™I p On
21 Sfepp /2002 479
OC1: A On
The time is displayed by ptessing the 4 key.

P 3 E.record v
13:22:45.211
DI'F trip On
13:22:45.1009

DI F- A On

Press)thc'® keysfo return the screen with date.
Theliftes witich are not displayed in the window can be displayed by pressing the & and ¥ keys.

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

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

Cl
EN

r

I o
I -

r ecords
Y CANCEL

o @D

N

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

Details of disturbance records can be displayed on the PC screen only (*); the LCD displays only.
the recorded date and time for all disturbances stored in the relay. They are displayed in the
following sequence.

(*) For the display on the PC screen, refer to RSM100 manual.

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

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

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

D .

/ record v
. play
ar

2
D
C

i s
| e

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

/'3 D.record v
#1 16/ Jul / 200%
18:13: 5 74%4,0%
# 2 20/ May / p2,0%,1
15:29: 22 398
#3 04/ Feblg2001
11: 54 @b 3% 444
#4 281 Jalnd 2001
07 £3%0 :018 876
The lines which are not displayed inthgwindow can be displayed by pressing the & and ¥ keys.

To clear all the disturbance records, doythe following:
e Open the "Record" sub-menut
e Select "D. record"¢o displayjthe "D. record" screen.

e Select "Clear" to displaythe following confirmation screen.

Cl

e r S
E'N D

rd
CEL

I o
NN

= o

r ec
Y CA N

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

42,34 Displaying Counter

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

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

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

/2 Counter v
eDisplay

eClear Trips
eClear Trips A *
eClear Trips B *
eClear Trips C *
eClear 1My A
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eNeNe!

eartr
eartr
earl

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

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

3

-

c

unter

v

*
*
*
*
*

mTmooMMM™M d 4 d)4d —

0
S
s A
s B
s C
A
B
C

< < < T T T |OT

—

L R G

LR . R R I R R
L R R S R R
EE SR S SR R R R
L R R S R R
¥ ¥ X X X X X %

m m m
o OO

* % , x 0

—_
* *
[IEGTREy
~— ~—

(*2)

Note (*1): These settings are only available when single phiaselExtetnal Trip BI functions
are used. In this case, the main "Trips" opfien s not available.
(*2): This count is the number of CF for CF-PERsetting time and cannot be reset manually..

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

To clear each count, do the following:

Open the "Record" sub-menu.

Select "Counter" to display the “Counter'isereen.

Select "Clear Trips" to display theyollowing confirmation screen.

Cl
EN

e agl
Ds Y

Select "Clear Z I"yA" to display the following confirmation screen.

Cl
EN

e a

r
D=Y

T Ay A?
CANCEL =N

Select "Clear X I*yB" to display the following confirmation screen.

Cl
E N

ear
D=Y

1 AyB?
CANCEL =N

Select "Clear Z I"yC" to display the following confirmation screen.
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Cl r >l ~y C?
E Y CANCEL=N

e a
N D =

e Select "Clear CF (Communication failure)" to display the following confirmation screen.

Cl e CF?
END

ar
=Y CANCEL =N

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

4.2.4 Displaying the Status

From the sub-menu of "Status", the following status condition can be digplayed‘on the LCD:
Metering data of the protected line, apparatus, etc.
Status of binary inputs and outputs
Status of measuring elements output
Status of time synchronisation source
Status of clock adjustment
Status of LCD contrast

The data are updated every second.

4.2.4.1 Displaying Metering Data
To display metering data on the LCD, do theffolléwing:

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

1 S tha W s v
o Me tgenrinn g
eBinany I /O
e ReE¥ Quy el ement
o TUi mle synec.
D N adj ust
e L ®D contrast

e Select "Metering"o display the "Metering" screen.
/2 Metering v
e CUTIrTrent
eDemand

o (Seleet "Current" to display the current power system quantities on the "Metering" screen.

'3 Current v
| a * % * x kK A
* % % , % ©
| b * %, ok ok KA
* ok ok * ©
| ¢ * % * x kK A
%k ., % ©
| e * % * k A Available for model 110 and 410.
k ok %k % ©
| e * % k% * A Available for model 120 and 420.
k% .ok ©
| 1 * % * % kK A
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* x % , % ©
I 2 * ok ok ok KA
* x % , % ©
I 0 ® ok ok % KA
* x % . % ©
2/ 11 * % * %
| a R * ok ok ok KA Remote terminal current, A-phase
* x % , % ©
| bR ® ok ok % KA ditto, B-phase
* x % . % ©
l ¢ R * ok, ok % KA ditto, C-phase
* x % . % ©
| d a % % * % k A
Il db * ok * % kK A
Il dc * ok * % kK A
Il r a * % * x kK A
Il rb * ok * % kK A
I rc * %, ox & kA
| pua * %, ox % kA
l pub * %, ox & kA
| puc * %, ox % kA
THM *® k% * 0
R L * k% * %
e Select "Demand" to display the current demand on‘the "Metering" screen.
/3 Demand A 4
| ama x ¥ %, % x k@A
I b ma x * ok, i KA
Il ¢ ma x * ko, * Dk A
| e ma x * % x4 k A |Available for model 110 and 410.
| e ma x * %k k% * A Available for model 120 and 420.
Il 2 ma x * kg =y kA
I 0 ma x * K, ® kA
I 21 ma x S *

To clear all max data,‘dg, the,following:

e Press the [ RESETkey oh any max demand screen (primary or secondary) to display the
following confirmation’screen.

r ma x ?
Y CANCEL =N

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

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

4.2.6.6,

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

4.2.4.2 Displaying the Status of Binary Inputs and Outputs

To display the binary input and output status, do the following:

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

e Select "Binary I/O" to display the binary input and output status.
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/2 Binary |/ 0 W
|l P [ 0000 0000O0]
OP [0000 0000 ]
The display format is shown below.
[m [ ] ] ] [ ] ] [ ] m]
Input (IP) BI1 BI2 BI3 Bl4 BIS BI6 BI7 BI8

Output (OP) TP1 TP2 BO1 BO2 BO3 BO4 BO5  FAIL

Line 1 shows the binary input status. BI1 to BI8 correspond to each binary, inpat sighal. All binary
input signals are configurable. The status is expressed with logical level "l gor "0" at the
photo-coupler output circuit.

Line 2 shows the binary output status. All binary outputs BO1 to BOS5are ¢onfigurable. The status
of these outputs is expressed with logical level "1" or "0" at the input €ircuit of the output relay
driver. That is, the output relay is energised when the status is "1".

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

4.2.4.3 Displaying the Status of Measuring Elements
To display the status of measuring elements on the LCD, depthe following:
e Select "Status" on the top "MENU" screen to display the "Status" screen.

e Select 3 "Ry element" to display the status 6t thewelay elements.

/I 2 Ry el g@ment v
DI F [ (00 0% ]
oc1-2 [) 090 0 0 0]
0OC3 - 4 [ 000000 ]
0C5 [ 00O ]
EF1-4 (0000 ]
SE144 [ 0000 ]
UcCdl.,- 2 [ 000000]
T HM [ 00 ]
BaC [ O ]
C BNE [ 000 ]
Gol d Ld[O0OO0O00O ]

The displayed elementsidepend on relay model. (See Table 1.1.1 in Section 1.)

The operation status ot measuring elements are shown as below.

[m [ [ [ [ n]
RIF A B C DIF element
0Cl-2 OCIl-A OCIl-B 0OCi-C 0C2-A 0C2-B 0OC2-C OC1, OC2 elements
0C3-4  0OC3-A 0C3-B 0C3-C OC4-A 0C4-B 0OC4-C 0OC3, OC4 elements
0C5 0OC5-A 0C5-B 0OC5-C

EF1-4 EF1 EF2 EF3 EF4
SE1-4 SE1 SE2 SE3 SE4
NC NC1  NC2

uC1-2 UC1-A UCI-B UCL-C UC2-A UC2-B UC2-C UCL1, UC2 elements
THM Alarm  Trip
BC BC
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CBF A B
Cold Ld 0 1 2 3 Cold Load state

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

4.2.4.4 Displaying the Status of the Time Synchronisation Source

The internal clock of the GRL150 can be synchronised with external clocks such as the binary
input signal clock, RSM (relay setting and monitoring system) clock or IE€60870-5-103. To
display on the LCD whether these clocks are active (=Act.) or inactive (=lInact.)/@nd which clock
the relay is synchronised with, do the following:

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

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

/2 Time sync. v
* B | : Act .
RSM l nact
| EC l nact
I RI G: Il nact Availableforimodeld:dSeries only.

The asterisk on the far left shows that the internalselocktis synchronised with the marked source
clock. If the marked source clock is inactive, the intésnal ¢lock runs locally.

Note: If the Binary input signal has not been détectedfor one hour or more after the last detection, the
status becomes "inactive".

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

4245 Clock Adjustment

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

e Select "Clock adjust.”" to display the setting screen.

P 2 12/ Nov /2001 W
22:56:109

t

5

Mivn u

22
12
11

Year
2001

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

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

e Press the key to adjust the internal clock to the set hours without fractions and return to
the previous screen.
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If a date which does not exist in the calendar is set and is pressed, "**** Error ****" ig
displayed on the top line and the adjustment is discarded. Return to the normal screen by pressing

the | CANCEL | key and adjust again.

4246 LCD Contrast

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

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

| 2 LCD contrast
EEEN

e Press the dor P key to adjust the contrast. The characters on theyscreen become thin by
pressing the 4 key and deep by pressing the > key.

4.2.5 Viewing the Settings

The sub-menu "Set.(view)" is used to view the settings,madewsing the sub-menu "Set.(change)".
The following items are displayed:

Relay version

Description

Relay address and baud rate in the /RSM (relay setting and monitoring system) or
IEC60870-5-103 communication

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

Enter an item ongthe L@D to display each item as described in the previous sections.

4251 Relay¥ersion

To view the relay version, do the following.

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

/1 Set (view) W
e Version
eDescription

e COmms

eRecord

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

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

['2 Version v
e Rel ay type

e Ser i al N o

e Software

ePLC data

e | EC103 data

|

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

GRL150-100A-10
- 10

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

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

GS1PM1-01- =

e Select "PLC data" to display the PLC data.
e Select "IEC103 data" to display the IEC103 configuzation data.

4252 Settings

The "Description", "Comms", "Record", "Status", "Protection", "Binary I/P", "Binary O/P" and
"LED" screens display the current settingsdfiput using the "Set.(change)" sub-menu.

4.2.6 Changing the Settings

The "Set.(change)" sub-menu is used,to make or change settings for the following items:
Password
Description
Relay address and baud%¥at€ in the RSM or [IEC60870-5-103 communication
Recording setting
Status setting
Protection setting
Binary input{setting
Binaryagutput setting
LED setting

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

CAUTION

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

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

426.1 Setting Method

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

- To enter numerical values

To enter a selected item

If a screen as shown below is displayed, perform setting as follows.

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

Set. (change)V
ssword
scription

mms

c

o —

D ® —~+ T O
- = 0 = =
<< O un o
—_
~ — o
00 S

—r oW oTwmwxXoTO O -
o — —

e © o 0 0 0 o o
m-——— —~o® o o |o

O > 5 o o

e Move the cursor to a setting item.

e Press the key.

To enter a text string

Texts strings are enteted ufider “Plant name" or "Description" screen.

) 2 Descriptionwy
o Pl ant name

eDescr iption

To select a charagter, use keys ¥, A, € and P> to move blinking cursor down, up, left and right.
"—" and "&"/6n each of lines 4, 8 and 10 indicate a space and backspace, respectively. A
maximm of22 gharacters can be entered.

- v
ABCDEFG
HI J KL MN
OPQRSTU
VWXY Z «—
abcdefg
hij kI mn
opgr stu
VWX Y Z <)
0123456
789 <«
() I 1@e_({
Poxl o+ - < =
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| S 4% %e&

o Set the cursor position in the bracket by selecting "—" or "«—" and pressing the [ ENTER |Key.
e Move the blinking cursor to a selecting character.

e Press the | ENTER | key to enter the blinking character at the cursor position in the brackets.

e Press the key to confirm the entry and return to the upper screen.
To correct the entered character, do either of the following:

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

e Discard the whole entry by pressing the [ CANCEL | key and restart'the entry from the first.

To enter numerical values

When the screen shown below is displayed, perform setting'agyfollows:

The number to the left of the cursor shows the current Setting or default setting set at shipment. The
cursor can be moved to upper or lower lines within the'scfégn by pressing the A and ¥ keys. If
setting (change) is not required, skip the line with'tiewh and ¥ keys.

I 4 Timel stanterV¥

Ti me S
2.0 _

ocC A
2 . 040

EF A
0.60

SEF A
0200

e Move the cursor tgya setting line.

e Press the dor } k€y toset a desired value. The value is up or down by pressing the } or 4
key.

e Press the | ENTER,| key to enter the value.

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

To cerreeytherenitered numerical value, do the following.

o If it is before pressing the |[ENTER | key, press the | CANCEL| key and enter the new

numerical value.

e Ifit is after pressing the | ENTER | key, move the cursor to the correcting line by pressing the
A nd V¥ keys and enter the new numerical value.

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

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

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

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

e Press the key to return to the upper screen. Repeat this until the confirmation Serfeen

shown below is displayed. The confirmation screen is displayed just before returning to the
"Set.(change)" sub-menu.

Ch

ang s
ENTER

et tin
Y CANCE

1 @

9
L

1 »n

?
N

e When the screen is displayed, press the | ENTER | key to start operation fising the new settings,
or press the | CANCEL]| key to correct or cancel entries. In the lattereaseythe screen turns back

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

4.2.6.2 Password

For the sake of security of setting changes, password proteetion can be set as follows:
e Select "Set.(change)" on the main "MENU" screéen téxdisplay the "Setting change" screen.

e Select "Password" to display the "Password! scteen.

e Enter a 4-digit number within the brackets,aftes,"Input" and press the | ENTER | key.

4 ]

I n ut
12 4 546 78 9 0 «

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

]

Ret ype [ _
1234667890 «

e Press the keyto display the confirmation screen. If the retyped number is different from

that first entered, the follewing message is displayed on the bottom of the "Password" screen
before returning(to the,upper screen.

"Unmatch passwd!"

Re-entry assthetrequested.

Passworchtrap

Adter the password has been set, the password must be entered in order to enter the setting change
screens,

If "Set.(change)" is entered on the top "MENU" screen, the password trap screen "Password" is
displayed. If the password is not entered correctly, it is not possible to move to the "Set.(change)"
sub-menu screens.

p
1

assword [ _
234567890 «

Canceling or changing the password

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

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

If you forget the password

Press [CANCEL] and [RESET] keys together for one second on the top "MENU" screen. The

screen goes off, and the password protection of the GRL 150 is canceled. Set the password again.

4.2.6.3 Plant Name

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

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

/2 Descriptionwy
e Pl ant name
eDescr iption

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

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

To enter special items, select "Description” onithé®¥Bescription" screen.

- v
ABCDEFG
HI1“» KL MN
OPPQRSTU
VAW X Y Z «—
abcdefg
hij kIl mn
opgr stu
VWX Y Z <y
0123456
789 “«——
() [ ] @_{
Pl + - <=
> " #8 %&

Enter the text string.

4.2.6.4 4. Communication

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

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

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

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

I 2

e Addr .

Comms

/| Par am.

v

e S Wi

t ¢ h

e Select "Addr./Param." on the "Comms" screen to enter the relay address number.

I3

Addr .

[ ParamWw
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HDLC

1
I EC

2

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

and press the | ENTER | key.

CAUTION Do not overlap the relay address number.

e Select "Switch" on the "Comms" screen to select the protocol and transmiissien speed (baud
rate), etc., of the RSM and IEC60870-5-103.

/'3 Switch . v
Protocol 0o _
HDLC/ 1 EC

232C¢C 0
9.6/ 19.2/57.6

| ECBR 1
9.6/19. 2

| ECBLK 0
Normal / Bl ock ed

e Select the number and press the | ENTER | keys

<Protocol>

This setting is for changing the protocol (HDLG, or IEC) of the channel 1 (COM1 port). In the
model with two channels (COM1 and COMZ2,ports), this setting for COM1 should be “HDLC”.

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

CAUTION  When changing the setting to the HDLC during the IEC103 operation, the
IEC103 command’/INF18 in Appendix M is canceled.
The, output of\IEC103 command INF18 can be observed by assigning their

signaleqnumbers to LEDs or binary output relays (see Sections 4.2.6.9 and
4.246.10).

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

Note: Thefdefault setting of the 232C is 9.6kbps. The 57.6kbps setting, if possible, is recommended to
serveruser for comfortable operation. The setting of RSM 100 is also set to the same baud rate.

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

<|IEGBLK>

Enter 1(=Blocked) to block the monitor direction in the IEC60870-5-103 communication.

4.2.6.5 Setting the Recording

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

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

/2 Record v
e E. record
eD. record
eCounter

Setting the event recording

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

/3 E.record v

BI TRN
EV1

EV2

EV12

* % ok %

[o0)

e Enter the number and press the | ENTER | ke

<BITRN>

e Enter the number of bi-trigger (on/off)\triggerevents.

<EV*>

e Enter the signal number to be assigned.

Setting the disturbance recording

e Select "D. record"4o displaythe "D. record" screen.

[ 3yD. record v
ol i me/ starter
e/Scheme S w
eBinary sig.

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

/| 4 Time/lstarterV¥

Ti me S
2.0 _

ocC A
2.00

EF A
0.60

SEF A
0.200

e Enter the recording time and starter element settings.
To set each starter to use or not to use, do the following:

e Select "Scheme sw" on the "D. record" screen to display the "Scheme sw" screen.
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/' 4 Scheme sw v
Triop 1
Of f/ On

oC 1

Of f/ On

EF 1

Of f/ On

SEF 1
Of f / On

e Enter 1 to use as a starter. If not to be used as a starter, enter 0.
To set each signal number to record binary signals, do the following:

e Select "Binary sig." on the "D. record" screen to display the "Bindny sig.%'screen.

/4 Binary sig. V¥
SI1 G1
101
S| G2
102
S1 G32
133

e Enter the signal number to record binary signals m”Appendix B.

Setting the counter

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

[ 3 Cogu nat e r v
e Sc h_e Me S w

e Thfeswol d s et

To set each counter to use Or notto use, do the following:

o Seclect "Scheme sw',on,the®Counter” screen to display the "Scheme sw" screen.

N4 Scheme S w v
TCSPEN 0o _
of f/ On/ Opt - 0On
CBSMEN 0
Of f/ On

DSSMEN 0
Of f/ On

TCAEN 0
Of f/ On

>l y AEN 0
Of f/ On

OPTAEN 0
Of f/ On

FERAEN 0
Of f/ On

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

To set threshold setting, do the following:
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e Select "Threshold set" on the "Counter" screen to display the "Threshold" screen.

(*)Note: This is u

4 T

hreshol d

v

O >N oO>>or

FERA
20

E6

coro=

OzZopmo=zomo = o

ms

S

romor -

%

sed to count CF which occurs for a peried time (CF-PER setting).

The result is displayed on the CF-L of ", Record—Counter—Display " menu.

o Enter the threshold settings.

426.6 Status

To set the status display described in Section 4.2.43do%theyfollowing:

Select "Status" on the "Set.(change)" sub-menustotdisplay the "Status" screen.

Setting the metering

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

| 2 Status v

e Met ering

eTi me s yni .

e Ti me {0 nge Option

/3 Meet ering v
Disyp | ay 1 _
Pw.i / Sec/ Pri - A

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

Enter 0(#Pri) to display the primary side current in kilo-amperes(kA).

Enteryl (=See) to display the secondary side current.

Enter 2(=Pri-A) to display the primary side current in amperes(A).

Setting'thie time synchronisation

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

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

/'3 Ti me sync. v
Ti me sync. 0o _
off/ BI' /T RS/I1 E/IR

RS:RSM, IE:IEC, IR:IRIG-B(available for model 4+ series only)
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e Enter 0, 1, 2 or 3 and press the [ ENTER | key.

Enter O(=of¥) not to be synchronised with any external signals.
Enter 1(=BI) to be synchronised with the binary input signal.
Enter 2(=RS) to be synchronised with the RSM clock.

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

Enter 3(=IR) to be synchronised with IRIG-B.

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

Setting the time zone

When the calendar clock is synchronized with the IRIG-B time'Standard, it is possible to transform
GMT to the local time.

e Select "Time zone" to display the "Time zone" scteen.

/' 3 Ti me z o nfe \ 4

GMT h.r's
+9

o Enter the difference between GMT and lo¢alitime and press the | ENTER | key.

4.2.6.7 Protection

The GRL150 can have 4 setting _groups for protection in order to accommodate changes in the
operation of the power systemy one'setting group is assigned active. To set the protection, do the
following:

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

v

e 0

o —

n
g.p

toi
c t
et

odjor
o oS>
T O o T
(ol (ol o]
< o jo —
m oo O

r
n
n
y

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

/'3 Change act. W

g.p..
Active gp. 1
e Enter the group number and press the [ENTER | key.

Changing the settings

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

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

6F2S0828



TOSHIBA 6F2S0828

o —

OO0 w

0
r
r
r
I

ooools >
cccclz o
- o o oo —~
~wrek|s

Changing the Common settings

e Select "Common" to set the AC input imbalance monitoring and the differential current

monitoring, and press the | ENTER | key.

/| 4 Common v
CTSVEN 2
of f/ ALM&BLK/ ALM
| DSV EN 2
Of f/ ALM&BLK/ ALM

<CTSVEN>
To set AC input imbalance monitoring enable, do the following.

e Enter 0(=0ff) or 1(=FALM&BLK) or 2(=ALM) ®Byapressing the € or P> key and press the

< IDSVEN>
To set differential current monitoringgenable; do the following.

e Enter 0(=0ff) or 1(=ALM&BEK)or 2(=ALM) by pressing the € or > key and press the

Changing the Group settings

e Select the "Group*" on the "Act gp.= *" screen to change the settings and press the [ ENTER
key.

Group = v
rameter

|

i

ecomm.
p

Setting the parameter
Enter thi€ line hame and the CT ratio as follows:

e Selectf/"Parameter" on the "Group *" screen to display the "Parameter" screen.

/5 Parameter v
elLine name

e CT ratio

e Select "Line name" to display the "Line name" screen.

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

/| 6 CT ratio v
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CT
400 _

EFCT Available for model 120 and 420
400

Setting the telecommunication
To set the telecommunication, do the following.

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

/'5 Tel ecomm. v
e Scheme S w

e Threshol d s et

Setting the scheme switch of telecommunication

e Select "Scheme sw" on the "Telecomm." screen to display the "Seheme sw" screen.

/| 6 Scheme sw v

SP. SYN 0o _

Master/ S| ave

COM. | | F 0o _ Available formodél 400, 410 and 420.
PW/ OPT

RL-MODE 0o _

Aut o/ Manual

<SP.SYN>

To set Master or Slave terminal in s@mpling Syfichronisation, do the following.

e Enter 0(=Master) or 1(=Slave),by¥ressing the ¢ or P> key and press the [ENTER | key.

< COM.I/F>

To set PW (pilot-wire) or @QPT (fibfe optic) in communication system, do the following.

e Enter 0(=PW) or 1(@PMbY pressing the ¢ or P> key and press the [ENTER | key.

< RL-MODE>

To set the receiying signal mode, do the following.
e Enter 0(7Alito) or 1(=Manual) by pressing the ¢ or P> key and press the [ENTER | key.

Setting thethreshold of telecommunication

e “USelect "Threshold set" on the "Telecomm." screen to display the "Threshold" screen.

/| 6 Threshol d v

%

M. RL
20.0

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

Setting the trip function

To set the scheme switches and protection elements, do the following.
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e Select "Trip" on the "Group *" screen to display the "Trip" screen.

I'5 Triop v
e Scheme S w
e Prot . el ement

Setting the scheme switch

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

/| 6 Scheme s v

e Application

e DI F

e OC

e EF Available for model 110 and, 410
e SEF Available for model 120 and 420,
e Mi s ¢

e CLP/ I CD

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

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

I'7 Applicagl oon W
MOC1 1
D/ Il EC/ | EEENUS/ C
MEF 1 1
D/ Il EC4| EEF/ US/ C
MSE1 1
D/ | ECY,. I\EEE/ US/ C
OTD 1
Oof f [ Qn

<MOC1>, <MEF1>, <MSE1»
To set the OC1, EF1 and'SEFTtime delay characteristic type, do the following.

e Enter 0(=D: DB) or WIEC) or 2(=IEEE) or 3(=US) or 4(=C: CON) and press the [ ENTER
key.

<OTD>

e Enteil(=0n)'to set the open terminal detection OTD enable. If disabling the OTD, enter
0(=0Off) and press the [ENTER | key.

Settingithé DIF protection

The settings for the DIF protection are as follows:

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

/' 7 DI F v
DI FEN 1
of f/ On

DI F- FS 0o _
Of f/ On
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<DIFEN>
e Enter 1(=0n) to enable the DIF and press the [ ENTER | key. If disabling the DIF, enter 0(=Q££f)

and press the | ENTER | key.

<DIF-FS>
e Enter 1(=On) to enable the fail-safe function DIF-FS and press the [ ENTER | key. If disabling

the DIF-FS, enter 0(=Off) and press the [ENTER | key.

Setting the OC protection
The settings for the OC protection are as follows:

e Select "OC" on the "Scheme sw" screen to display the "OC" screen,

/' 7 OC v
OC1EN 1
of f/ On
MOC1C-1EC 0
NI/ VI/EITLTI
MOC1C-1 EEE 40
MI / VI [ EI
MOC1C-US 0
cCoO2/ CcoOs8

OC1R 0
DEF/ DEP

OC2EN 0
of f / O

OC3EN 0
of f / Ow

O C 4 EgN 0
Oof f £ @n

<OC*EN>
e Enter 1(=On) to eflable,the OC#* and press the |ENTER | key. If disabling the OCs*, enter

0(=0fY) and press they, ENTER | key.

<MOC1C>
To set the QC ITaverse Curve Type, do the following.

e IPMOEITH 1(=IEC), enter O(=NI) or 1(=VI) or 2(=EI) or 3(=LTI) and press the
keys

o [f[MOCI1]is 2(=IEEE), enter 0(=MI) or 1(=VI) or 2(=EI) and press the key.
e [If[MOCI1]is 3(=US), enter 0(=CO2) or 1(=CO8) and press the | ENTER | key.

<OC1R>
To set the Reset Characteristic, do the following.

e If[MOCI1]is 2(=IEEE) or 3(=US), enter O(=DEF) or 1(=DEP) and press the [ENTER | key.

e After setting, press the key to display the following confirmation screen.
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I @
I »n

hang settings?
NTER=Y CANCEL=N

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

Setting the EF protection for model 110 and 410
The settings for the EF protection are as follows:

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

/' 7 EF v
EF1EN 1
of f/ On/ POP
MEF1C-1EC 0
NI/ VI/EI/JLTI
MEF1C-1EEE 0
MI /[ VI EI
MEF1C- US 0
cCo2/CcoOs8

EF1R 0
DEF/ DEP

EF2EN 0
of f/ On

EF3EN 0
of f/ On

EF4EN 0
Of f/ On

<EF+EN>
e Enter 1(=On) to use an earth fault protection and press the [ ENTER | key. If disabling the EF*,

enter 0(=Off) and press the /ENLER | key.

<MEF1C>
To set the EF1 InverseCusye Type, do the following.

e I[f [MEF1] is N&IEG), enter 0(=NI) or 1(=VI) or 2(=EI) or 3(=LTI) and press the | ENTER
key.

o [f[MEF1]is 2(IFEE), enter 0(=MI) or 1(=VI) or 2(=EI) and press the | ENTER | key.
o [If [MEF1]i1s 3(=US), enter 0(=CO2) or 1(=CO8) and press the | ENTER | key.

<EE1R>
To set'thé Reset Characteristic, do the following.

e I[f[MEFI1]is 2(=IEEE) or 3(=US), enter 0(=DEF) or 1(=DEP) and press the | ENTER | key.

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

settin
Y CANCE

1 @
[ %]

Chang gs ?
ENTER L =N

e Press the| ENTER | (=Y) key to change settings and return to the "Scheme sw" screen.
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Setting the SEF protection for model 120 and 420
The settings for the SEF protection are as follows:

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

/' 7 SEF v
SE1EN 1
of f/ On
MSE1C-1EC 0
NI/ VI/EITLTI
MSE1C-1 EEE 0
MI / VI [ EI
MSE1C- US 0
cCo2/ CcOs8

SE1R 0
DEF/ DEP

SE1S2 0
Oof f/ On

SE2EN 0
Oof f/ On

SE3EN 0
Oof f/ On

SE4EN 0
Of f / On

<SE*EN>
e Enter 1(=On) to enable the SEF*_and press the [ ENTER | key. If disabling the SEF#*, enter

0(=Off) and press the | ENTERJkey,

<MSE1C>
To set the SEF1 Inverse Curve Typehdo the following.

o If [MSE1] is 1(=IEC),fenter¢0(=NI) or 1(=VI) or 2(=EI) or 3(=LTI) and press the [ ENTER
key.

e If[MSEI]is 2GAEEE), enter 0(=MI) or 1(=VI) or 2(=EI) and press the key.
e If[MSEI1] isB(=US), enter 0(=CO2) or 1(=COS8) and press the | ENTER | key.

<SE1R>
To sgt theaResetCharacteristic, do the following.

o {\If IMSE#] is 2(=IEEE) or 3(=US), enter 0(=DEF) or 1(=DEP) and press the | ENTER | key.

<SE1S2>
To et the Stage 2 Timer Enable, do the following.

e Enter 1(=On) to enable the SE1S2 and press the [ENTER | key. If disabling the SE1S2, enter

0(=0fY¥) and press the | ENTER | key.

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

|Change settings?l
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[ENTER=Y CANCEL=N]

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

Setting the Misc. protection
The settings for the miscellaneous protection are as follows:

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

7 Mi s c . v
UC1EN 0o _
Oof f/ On

UC2EN 0
Oof f/ On

THMEN 0
Oof f/ On

THMAEN 0
Oof f/ On

BCDEN 0
Oof f/ On

BTC 0
Oof f/ On

RTC 0
of f/ DI R/ OC
TTSWI 0
of f/ Tri plsBO
TTSW2 0
Of f/ Trgip | BLO

<UC=*EN>
e Enter 1(=On) to enable thegJC*%and press the | ENTER | key. If disabling the UC*, enter

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

<THMEN>
e Enter 1(=On) to efiable the Thermal OL and press the | ENTER | key. If disabling the Thermal

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

<THMAEN>

e Enfer 1(20n) to enable the Thermal Alarm and press the [ENTER | key. If disabling the
Themmal Alarm, enter 0(=Off) and press the | ENTER | key.

<BCDEN>*

e Enter 1(=On) to enable the Broken Conductor and press the | ENTER | key. If disabling the
Broken Conductor, enter 0(=Off) and press the | ENTER | key.

<BTC>
e Enter 1(=On) to set the Back-trip control and press the |ENTER | key. If not setting the
Back-trip control, enter 0(=Off) and press the | ENTER | key.
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<RTC>

To set the Re-trip control, do the following.
e Enter 0(=0Off) or 1(=Direct) or 2(=OC controlled) and press the [ ENTER | key.

<TTSW*>

e Enter 1(=Trip) to assign a transfer trip command to the binary output for tripping and enter
2(=BO) to assign a transfer trip command to a configurable binary output, and fress the

ENTER | key. If disabling the transfer trip function, enter 0(=Off) and ptess,the | ENTER

key.

Setting the CLP /ICD
The settings for the CLP/ICD are as follows:

e Select "Misc." on the "Scheme sw" screen to display the "Misc." Sereen.

/7 CLP/ I CD v
CLEN 0 o
of f/ On

CLDOEN 0

of f/ On

DI F-1CD 0
NA/ BLK

oOC-1¢CD 0

NA/ BLK

<CLEN>
To set the Cold load function en@ble,do the following.

e Enter 1(=On) to enable the,£6ld Doad function and press the | ENTER | key. If disabling the

Cold Load, enter 0(=Off).and'press the | ENTER | key.

<CLDOEN>

e Enter 1(=On) tosenable the Cold Load drop-off and press the | ENTER | key. If disabling the
Cold Load drep-offyenter 0(=Off) and press the | ENTER | key.

<DIF-ICD>
o Enfenl(=BLK) to block the DIF tripping when the ICD detects inrush current. If not to block,

enter,0(=NA) and press the [ENTER | key.

<OC-ICp>
e Enter 1(=BLK) to block the OC, EF and SEF tripping when the ICD detects inrush current. If

not to block, enter 0(=NA) and press the | ENTER | key.

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

S

C et tin
E Y CANCE

I @

9
L

[N 2]

hang ?
NTER N

e Press the | ENTER | (=Y) key to change settings and return to the "Scheme sw" screen.
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Setting the protection elements
To set the protection elements, do the following.

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

/] 66 Prot.elementV¥
e DI F

e OC

e EF

e SEF

e Mi s ¢

e CLP/ I CD

Setting the DIF elements

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

/' 7 DI F v
DI FI1 1 A
1.00 _
DI F1 2 A
10. 0 _
DI FSV % BRifferential current supervision
50 _
TI DSV S Differential current supervision timer
10

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

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

Ch a

ang S
ENTER

n @

ng
L

[N 2]

et ti ?
CANCE N

e Press the | ENTER | (=Y)'Key torchange settings and return to the "Prot. element" screen.

Setting the OC elements

e Select "OC" onithe "Rsot. element" screen to display the "OC" screen.

[7 ¢O0C v

OgC 1 A
1.00

TOC1M

1.000

TOC1 S
1.00

TOC1R S
0.0

TOC1RM

1.000

0C2 A
5.00

TOC2 S
0.00

0C3 A
10.00

— 108 —



TOSHIBA

6F2S0828

OO0 oMo

[eRSHeR=Ne!

1 -
0 .

oOCmOoOXTOMNOQ ©OX O

0

OC1 User configurable IDMT curve setting
ditto
ditto
ditto

ditto

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

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

C
E

hang
NTER

1 @

Y

S

ettin
CANCE

9
1

ww

?
N

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

Setting the EF elements

e Select "EF" on the "Prot. element" scréensto display the "EF" screen.

7 EF v
EF1 A
0.30
TEF1M
1. 0 0g0
T E Ryl S
1,90
TERILIR S
0%, 0
TrE FR M
1 5000
EFw? A
3.00
JEF 2 S
1.00
EFS3 A
5.00
TEFS3 S
0.00
EF 4 A
10.00
TEF4 S
0.00
EF1-k EF1 User configurable IDMT curve setting
0.000
EF1- a ditto
0.00
EF1-C ditto
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E

E

mo T o

o

1 -

1 -
0 .

0

o™ o x o
o - o

0

ditto

ditto

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

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

C
E

hang
NTER

1 @

Y

S

ettin
CANCE

9
L

[N 2]

?
N

e Press the | ENTER | (=Y) key to change settings and return to the "Pyét. glemeént" screen.

Setting the SEF elements

e Select "SEF" on the "Prot. element" screen to display the "SEE!" screen.

/

7

S

EF

v

nrErnom

m o

momom

nNnNoOorokrr” POk o

o

1 -
0 .

o o=k
o

0

oNv O

OCmoOoOXxOMNOQ ©OX O
o

0

SE1 User configurable IDMT curve setting
ditto
ditto
ditto

ditto

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

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

hang
NTER=Y

S

et tin
CANCE

9
L

I »n

2
N

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

Setting the Misc. protection elements

Select "Misc." on the "Prot. element" screen to display the "Misc." screen.

|7 Mi s ¢ .

v

uc

o
o

o o
o

5 0
TR

O
w
/& Jo Jomonpoo

00

e Enter the numericalyvalue’and press the | ENTER | key.

e After settinggpress the key to display the following confirmation screen.

C
E

I @

hang
NTER=Y

S

et tin
CANCE

9
L

1 »n

?
N

o Press thel¢\ENTER | (=Y) key to change settings and return to the "Prot. element" screen.

Settingythe CLP / ICD elements

Select "CLP/ICD" on the "Prot. element" screen to display the "Cold Load" screen.

/' 7 CLP/1CD v
0C1 A
2.00 _

0C?2 A
10.00

0C3 A
20.00

0C4 A
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40.00
0OC5S A
10. 0
EF1 A
2.00
EF2 A
10.00
EF3 A
20.00
EF4 A
40.00
SE1 A
0.020
SE2 A
0.020
SE3 A
0.020
SEA4 A
0.020
BCD
0. 40
TCLE S
100
TCLR S
100
I CLDO A
0. 50
TCLDO S
0. 00
| CD- 24 %
175
| CDO®E A
0 .40

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

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

€Chang
ENT ER

1 @

setting
Y CANCEL

[N 2]

?
N

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

Settingegroup€opy
To gopy, thetsettings of one group and overwrite them to another group, do the following:

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

/'3 Copy A to BYWY

A
B

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

4.2.6.8 Binary Input

The logic level of binary input signals can be inverted by setting before entering the scheme logic.
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Inversion is used when the input contact cannot meet the requirements described in Table 3.2.2.

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

| 2 Binary | /[ P v
BI 1
BI 2
BI 3
BI 4
BI 5
BI 6
BI 7
BI 8
Al arml Text
Al arm2 Text
Al arm3 Text
Al arméd4 Text

Selection of Binary Input

e Select the input relay number (BI number) and press the/ENTER | key to display the "BI*"
screen.

/3 Bl = v
e Ti mer s

eFunctions

Setting timers

e Select "Timers" on the "BI" scregn to\display the "Timers" screen.

[ 4 T i miefr s v

Bl 1 PFUD S Pick-up delay setting
0 .%00) _

BIADOD S Drop-off delay setting
0. 00

e Enter the numericalyalue’and press the | ENTER | key.

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

Setting Fungtions

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

| 4 Func ti ons v
BI 1SNS 1
Nor m/ | nv

<BILSNS>
To set the Binary Input 1 Sense, do the following.

e Enter 0(=Normal) or 1(=Inverted) and press the | ENTER | key.
e After setting, press the key to return to the "BI*" screen.

Repeat the setting of other BI..
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Setting Alarm * Text
e Select the Alarm* text and press the | ENTER | key to display the text input screen.

v
EFG
M N
TU
<~
fg
mn
t u
<~
5 6
<~

w< - x~a <x;x|o
w

BN O —® N

BT O N X o
:n:+l_l
® 1o

—_

"—*\-’ocu—\g'c—'cré-u—m
2 A
go |

-V ~—~wNo<ooco<oOIl>

e Enter the characters (up to 22 characters) according to theftext setting method.

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

4.2.6.9 Binary Output

All the binary outputs of the GRL150 excepttthe relay failure signal are user-configurable. It is
possible to assign one signal or up to four ANBRingler ORing signals to one output relay. Available
signals are listed in Appendix B.

It is also possible to attach Instantafieous or delayed or latched reset timing to these signals.

Appendix C shows the factory default'settings.

CAUTION

When having changedsthe binary output settings, release the latch state on a digest screen by
pressing the | RESET |key for more than 3 seconds.

To configure the bindfy,output signals, do the following:

Selection of outpd@ttelay
e  Select "Binarya@/P" on the "Set.(change)" screen to display the "Binary O/P" screen.

Binary O/ P W

® —

W Wmwww N
o oNeoNe] (o]
g B~ W DN

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

e Select the output relay number (BO number) and press the [ ENTER | key to display the "BO#*"
screen.

/' 3 BO=* v
elLogic/ Reset
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e Functions

Setting the logic gate type and timer

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

/4 Logicl/l Reset W

Logic 0 _
OR/ AND

Reset 0
Il ns/ DI/ Dw/ Lat

e Enter 0(=OR) or 1(=AND) to use an OR gate or AND gate and presssthey ENTER | key.

e Enter O(=Instantaneous) or 1(=Delayed) or 2(=Dwell) or 3(=Latched) to,s€lect the reset timing
and press the | ENTER | key.

e Press the key to return to the "BO=*" screen.

Note: To release the latch state, push the [RESET] key fof more,than 3 seconds.

Assigning signals

e Select "Functions" on the "BO*" screen to display the: Functions" screen.

| 4 Functi omss v
I n #1
21 o
I n # 2
1%
I n #3
2 4
I n # 4
0
T BIO S
0,42 0

e Assign signals to‘gates (In #1 to #4) by entering the number corresponding to each signal
referring to Appendix®. Do not assign the signal numbers 546 to 550 (signal names: "BO1
OP" to "BO5fOP")."And set the delay time of timer TBO.

Note: Ifsignalssare not assigned to all the gates #1 to #4, enter O for the unassigned gate(s).

Repeatithis‘process for the outputs to be configured.

426.107 LEDS

Three'kEDs of the GRL150 are user-configurable. A configurable LED can be programmed to
indicate the OR combination of a maximum of 4 elements, the individual statuses of which can be
viewed on the LED screen as “Virtual LEDs.” The signals listed in Appendix B can be assigned to
each LED as follows.

CAUTION

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

pressing the | RESET | key for more than 3 seconds.
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Selection of LEDs
e Select "LED" on the "Set.(change)" screen to display the "LED" screen.

| 2 LED v
e LED
e Virtual LED

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

/3 LED v
e L ED1
e L ED2
e L ED3
e Select the LED number and press the [ ENTER | key to display the "LED*" screen.

I 4 LED= v
elLogic/ Reset

eFunctions

Setting the logic gate type and timer
e Select "Logic/Reset" to display the "Logic/Reset™screen.

/' 5 Logic/ Resetwvw

— o
> o mo
w n T—a

e Enter 0(=OR) or 1(=AND) to0 use art OR gate or AND gate and press the | ENTER | key.
e Enter O(=Instantaneous)/or 1(=lfatched) to select the reset timing and press the [ ENTER | key.

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

Note: To releas€ thelatch state, refer to Section 4.2.1.

Assigning signals

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

/| 5 Functi ons v
I n #1

21
I n # 2

11
I n # 3

2 4
I n # 4

0

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

Note: If signals are not assigned to all the gates #1 to #4, enter 0 for the unassigned gate(s).
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e Press the key to return to the "LED*" screen.

Repeat this process for the LEDs to be configured.

Selection of virtual LEDs
e Select "Virtual LED" on the "/2 LED" screen to display the "Virtual LED" screen.

D1
D2

/3 Virtual LED V¥
e | N
| N

e Select the IND number and press the [ ENTER | key to display the "IND*¥screen.

| 4 | ND = v
e Reset

eFunctions

Setting the reset timing

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

/| 5 Rese't ) 4

Reset
Il nst/ Latch

¢ Enter O(=Instantaneous) or 1(=Latched) to select the reset timing and press the [ ENTER | key.

e Press the key to return to they IND*")screen.

Note: To release the latch state, pushfthe [RESET] key for more than 3 seconds.

Assigning signals

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

/ 58, Fluncti ons v
Bl ™1
51
BA T 2
54
BI T8
78

e (Assign signals to bits (1 to 8) by entering the number corresponding to each signal referring to
Appendix B.

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

Repeat this process for the outputs to be configured.

42.7 Testing

The sub-menu "Test" provides such functions as disabling the automatic monitoring function and
forced operation of binary outputs.
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Note: When operating the "Test" menu, the "IN SERVICE" LED is flickering. But if an alarm occurs
during the test, the flickering stops. The "IN SERVICE" LED flickers only in a lighting state.

4.2.7.1 Scheme Switch

The automatic monitor function (A.M.F.) can be disabled by setting the switch [A.M.F] ta\"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 A.M.F. is useful for blocking the output of unnecessary alarmstduring’testing.

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

e Select "Switch" to

<AM.F.>

/1 Test v
e Switch
eBinary O/ P
elLogic circuit
eSim fault
display the "Switch" screen.

/ 2 Switch V.
A. M. F. N
Oof f/ On

CLPTST 0
of f /1 S0/ SA
THMRST 0
of f I Om

| ECTST 0
Of f / Own

L. T egsyt 0
of f £ @n

T . dwe St 0
O fiif /€0 n

G0 "Ml 0
Of*/ On

COMS5 0
Oof f/ On

SCOM1 0
Oof f/ On

SCOMS 0
Oof f/ On

S2CO0OM1 0
Oof f/ On
S2COM12 0
Of f/ On

e Enter 0(=0ff) to disable the A.M.F. and press the | ENTER | key.
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<CLPTST>
e Enter 0(=0ff) or 1(=State0) or 2(=State3) to set forcibly the test condition of the Cold Load

Protection (CLPTST) and press the [ ENTER | key.

<THMRST>

The switch [THMRST] is used to perform the thermal overload element test because the resetting
time is in the order of minutes. The thermal overload element is instantaneously reset when the
[THMRST] is ON.

e Enter 1(=On) to reset forcibly the thermal overload element for testingtand'press the | ENTER
key.
<IECTST>

e Enter 1(=On) for IECTST to transmit ‘test mode’ to the control system by IEC60870-5-103
communication when testing the local relay, and press the | ENEER T key.

<L.TEST>

The switch [L. test] is used for local testing. When theyswitehs[L. test] is set to "1" (= On), the
current data received from the remote terminal is _set to'zeros, This switching is transmitted to the
remote terminal and the remote terminal sets the curtéitdata received from the switching terminal

to zero.
e Enter 1(=On) for local testing, and press thHe) ENTER | key.
<T.TEST>

The switch [T. test] is used for locdl testing of the current differential elements. When the [T. test]
is set to "1" (=0n), the local currént data is looped into the receiving circuit interrupting the current
data from the remote terminal as welhas transmitted to the remote terminal.

Note: The switch [T. test] must/beitised only when all the terminals are out-of-service. If not, the local
test current may catise a'diSturbance at the in-service remote terminal because this switching is
not recognized atithe reémote terminal.

In case of eleetrigal Tnterface, the electrical cable must be removed to prevent signal interfering
between sending and the receiving data. The remote terminal will detect the communication
failure.

Caution

Do notgestithe Toop back mode testing which the send data (TX) and the receive data (RX) is
cohnected together by optical cable, because the GRL150 is applied the half duplex
communication. Therefore, use the switch [T. test].

Do notanse both [L.TEST] and [T.TEST] simultaneously. The [L.TEST] is for the test using
onlyshe local terminal current, and the [T.TEST] for the test using the local current and the
local current looped back.

<COM#>, <SCOM#*> and <S2COMsx*>

These settings are used to forcibly send communication data [COM1] to [COMS5], [SCOM1] to
[SCOMS5] and [S2COM1] to [S2COM12] for testing. Enter 1(=On) for a desired communication

data and press the | ENTER | key.

e Press the key to return to the "Test" screen.
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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 external
devices. Forced operation can be performed on one or more binary outputs at a time.

e Select "Binary O/P" on the "Test" screen to display the "Binary O/P" screen. Then the L&D

displays the name of the output relay.

| 2 Binary o/l P v
TP1 0o _
Di sabl e/ Enabl e
TP2 0
Di sabl e/ Enabl e
BO1 0
Di sabl e/ Enabl e
BO2 0
Di sabl e/ Enabl e
B O3 0
Di sabl e/ Enabl e
BO4 0
Di sabl e/ Enable
BO5 0
Di sabl e/ En albwl,.e
FAI L

Di sabl e/ Enawb.l e

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

e After completing the entries, pressathe key. Then the LCD displays the screen shown

below.

Oper agt ey
ENTEWR =W

CANCEL =N

e Keep pressing the [ ENTER"| Key/to operate the assigned output relays.

e Release pressing the {ENIER | key to reset the operation.
e Press the | CANCBL) key“to return to the upper "Binary O/P" screen.

4.2.7.3 Logic Circuit

It is possiblg'toobserve the binary signal level on the signals listed in Appendix B with monitoring

jacks Avand'B.

e 4Seleet "Logic circuit" on the "Test" screen to display the "Logic circuit" screen.

v

e Enter a signal number to be observed at monitoring jack A and press the {[ENTER | key.

e Enter the other signal number to be observed at monitoring jack B and press the | ENTER | key.

After completing the setting, the signals can be observed by the binary logic level at monitoring
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jacks A and B or by the LEDs above the jacks.

On screens other than the above screen, observation with the monitoring jacks is disabled.

4.2.7.4 Sim. fault O

The "Sim. fault" on the "Test" menu is used to generate a synchronized trigger si T
end-to-end dynamic tests. The signal can be monitored when the signal FG (No.421) in the signal
list is assigned to a user configurable auxiliary relay (BO) at the local and remote terminals. The
auxiliary relays trigger a simultaneous test current application to the local and remote terminal

differential elements when the key is pressed on the "Sim. fault" x er terminal.
a

The signal transmission delay time is automatically compensated in the re the operation

time difference of the auxiliary relays is within 1ms. For the signal list, ndix B.

e Select "Sim. fault" on the "Test" screen to display the "Operate?" &gere
0
E

e ?
Y CANCEL=N

n o~

per a
NTER

e Keep pressing the [ENTER | key to generate the synchm igger signal.

The signal FG (No0.421) operates.

e Release pressing the [ ENTER | key to reset t rati
e Press the [ CANCEL| key to return to the "]%

L 4

>
N
N

Q
o
¥

L 4
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4.3 Personal Computer Interface

The relay can be operated from a personal computer using an RS232C port on the front panelf
On the personal computer, the following analysis and display of the fault currents are available in
addition to the items available on the LCD screen.

¢ Display of current and voltage waveforms: Oscillograph display

e Symmetrical component analysis: On arbitrary time span
e Harmonic analysis: On arbitrary time span
¢ Frequency analysis: On arbitrary timeyspan

For the details, see the separate instruction manual "PC INTERFACE RSM1L00"™
4.4 Relay Setting and Monitoring System

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

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

e
- RS232C

t Protocol Converter

Hemote PC

Twisted paired
AS485 | cable

-]

°
E N
o
2
1 ) on
T on
L] o
b
a

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

The GRL150 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, status data and general command from the relay to the control system.

e Measurand data: current
e Status data: events, fault indications, etc.

The IEC60870-5-103 function in the relay can be customized with the original'software “IEC103
configurator”. It runs on a personal computer (PC) connected to the relay,‘andcan help setting of
Time-tagged messages, General command, Metering, etc. For details of the setting method, refer
to “IEC103 configurator” manual. For the default setting of IEC60870-5-103%sece Appendix M.

The protocol can be used through the RS485 port on the relay rear paneland can be also used
through the optional fibre optical interface.

The relay supports two baud-rates 9.6kbps and 19.2kbps.
The data transfer from the relay can be blocked by the settifig}
For the settings, see the Section 4.2.6.4.

4.6 Clock Function

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

The calendar clock can run locally ofbe synchronised with the external clock such as the binary
time standard input signal, RSM/cleck, IEC60870-5-103 or IRIG-B (available for model 4+
series only). This can be seleeted by setting.

The “clock synchroni$e’. function synchronises the relay internal clock to the binary input signal
by the following meth@d. Aybinary input Bin is assigned to SYNC_CLOCK signal (No. 2648) by
PLC. Since the Blysignal is an “ON” or “OFF” signal which cannot express year-month-day and
hour-minute-second ‘€tc, synchronising is achieved by setting the number of milliseconds to zero.
This method will give,accurate timing if the synchronising BI signal is input every second.

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

n sec ﬁ G::> (n+1) sec
500ms

corrected to (n+1) sec
corrected to n sec % i i

> t

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

5.1 Receipt of Relays
When relays are received, carry out the acceptance inspection immediately. In particular,€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 E shows the case outline:

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

5.3 Electrostatic Discharge

ACAUTION

Do not take out the relay unit outside the relay case sinée electronic components on the modules
are very sensitive to electrostatic discharge. If it 1stabsoluately essential to take the modules out of
the case, do not touch the electronic componentsyand terminals with your bare hands.
Additionally, always put the module in a condictivetafiti-static bag when storing it.

5.4 Handling Precautions

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

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

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

ACAUTION

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

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

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

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

e Do not place the relay unit in polystyrene trays.
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It is strongly recommended that detailed investigations on electronic circuitry should be carried
out in a Special Handling Area such as described in the aforementioned IEC 60747.

5.5 External Connections O

Typical external connections for each relay model are shown in Appendix F. O
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6. Commissioning and Maintenance

6.1 Outline of Commissioning Tests

The GRL150 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 ensurgthag there is no hardware defect.
Defects of hardware circuits other than the following can be deteeted 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 followinggunctions that are fully software-based.
Measuring elements
Metering and recording
Conjunctive tests
The tests are performed after the relay is connected with the primary equipment and other external
equipment.
The following tests are included:

On load test: phaseisequence check and polarity check
Telecommunication Circuit test
Tripping cirguit 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 po
-Make sure the CT circuit is not open.

Iy“are correct.

If dc power has not been supplied to the rela wo'days or more, then all fault records, event
records and disturbance records and inte clock may be cleared soon after restoring the
power. This is because the back-up have discharged and may contain uncertain
data. The internal clock must be set agai

Be careful that the relay is not @ ed due to an overcurrent or overvoltage.
If settings are changed for emember to reset them to the original settings. For the

settings, refer to Section 4.2

L 4

Failure to observe any of t@ ons above may cause damage or malfunction of the relay.
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6.3 Preparations

2 Single-phase current sources

1 Dynamic three-phase test set (for protection scheme test)
1 DC power supply

2 DC voltmeters

2 AC ammeters

4
1 Phase angle meter %
1 Time counter, precision timer @

Test equipment
The following test equipment is required for the commissioning tests. O

1 PC (not essential)

Relay settings )
Before starting the tests, it must be specified whether the tests i e user’s settings or the
default settings.

For the default settings, see the following appendixes; @

Appendix C  Binary Output Default Setting List
Appendix G Relay Setting Sheet

Visual inspection x
After unpacking the product, check for any damage to the relay case. If there is any damage, the
internal module might also have been affe tact the vendor.

Relay ratings

Check that the items described 6n theé nameplate on the front of the relay conform to the user’s
specification. The items are: rela and model, AC current and frequency ratings, and
auxiliary DC supply voltage ratin

Local PC . ()

When using a local @ect it with the relay via the RS232C port on the front of the relay.
ire

RSM100 software, to run the PC.
For the details, seesth arate instruction manual "RSM100".
L 4
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6.4 Hardware Tests

The tests can be performed without external wiring, but a DC power supply and AC curren
voltage sources are required.

6.4.1 User Interfaces O

This test ensures that the LCD, LEDs and keys function correctly. s

LCD display

e Apply the rated DC voltage and check that the LCD is off. \:
@oltage is applied.

Note: If there is a failure, the LCD will display the "Err: " screen when

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

screen.

LED display Q

e Apply the rated DC voltage and check that the "I E@' LED is lit in green.

e Press the | RESET | key for one second or more and that remaining five LEDs are lit in

red or yellow. (Programmable LEDs are yeK
VIEW and RESET keys

e Press the | VIEW | key when the LCD m check that the "Virtual LED" and "Metering"
the .

screens are sequentially displaye

e Press the |RESET | key and CK t the LCD turns off.

Other operation keys

e Press any key when the and check that the LCD displays the "MENU" screen. Press
the key to twrn off th§ILCD.

e Repeat this for all Keys:

6.4.2 Binary Input

The testing it 1S shown in Figure 6.4.2.1.

N
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GRL150
TB2) -Al
: BI1
-B1 BI2
| BI3
| BI4
| BI5
| BI6
A8 BI7
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ e 7 B8
-B8
DC + TB2 -A9
power
supply - -B9
L—@E

Figure 6.4.2.1 Testing Binary Input Cikeuit

e Display the "Binary I/0O" screen from the "Status" sub-menu:

[ 2 Binary |l / O, V¥
| P [ 0O000 00004
OP [ 0000 0 040,01

e Apply the rated DC voltage to terminal A1-Bl, A2:B2, ..., A8-BS8 of terminal block TB2.
Check that the status display correspondingfto thednput signal (IP) changes from 0 to 1. (For
details of the binary input status display, seedSection 4.2.4.2.)

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

6.4.3 Binary Output Circuit

This test can be performed by using the "Test" sub-menu and forcibly operating the relay drivers
and output relays. Operation ofithe output contacts is monitored at the output terminal. The output
contact and corresponding germinalnumber are shown in Appendix G.

o Seclect "Binary O/P" on the!Test" screen to display the "Binary O/P" screen. The LCD displays
the name of the output relay.

[ 2 Binary o/l P v
TP1 0o _
Di sabl e/ Enabl e
TP2 0
Di sabl e/ Enabl e
BO1 0
Di sabl e/ Enabl e
BO2 0
Di sabl e/ Enabl e
B O3 0
Di sabl e/ Enabl e
BO4 0
Di sabl e/ Enabl e
BO5 0
Di sabl e/ Enabl e
FAI L

Di sabl e/ Enabl e
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e Enter 1 and press the [ ENTER | key.

e After completing the entries, press the key. The LCD will display the screen show

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

?

Op e
Y CANCEL=N

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

e Check that the output contacts operate at the terminal.

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

6.4.4 AC Input Circuits

t

This test can be performed by applying the checking currents to%the AC input circuits and
verifying that the values applied coincide with the values displayed on the LCD screen.

The testing circuit is shown in Figure 6.4.4.1. A singl@sphas¢ current source is required.

GRL150
@ TBly-1 = I
Single-phase -2
current
source I:"3 = Ip
®-4
®-5 |
®.6 = lc
®-7
-8 = Ie
DC + 1B2g -A9
power
supply - -B9
L—QDE

Figure 6.4.4.1 Testing AC Input Circuit

To check thesmetering data on the "Metering" screen, do the followings.
"Set. (wiew)" sub-menu — "Status" screen — "Metering" screen

If ghe settingyis O(= Primary), change the setting to 1(=Secondary) in the "Set. (change)"
sub=menu.

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

"Status" sub-menu — "Metering" screen

e Apply AC currents and check that the displayed values are within £5% of the input values.
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6.5 Function Test

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 Element

Measuring element characteristics are realized by software, so it is possible t0 vesify 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.

c v
Ui

When a signal number is entered for the Term Aylinethe signal is observed at monitoring jack A
and when entered for the Term B line, it is obsgrved,at,monitoring jack B.

Note: The voltage level at the monitoringgjacksyis +5V for logic level "1" and less than 0.1V for

logic level "0".

CAUTION

e Use test equipment with more than 1 kQ of internal impedance when observing the output
signal at the monitoring jacks.

¢ Do not apply an externalivoltage to the monitoring jacks.
e Do not leave the A of B tetminal shorted to OV terminal for a long time.

In case of a three-phagse €lement, it is sufficient to test for a representative phase. The A-phase
element is selected héteafter.

Note: Operatinghtime test of measuring relay elements at monitoring jack A or B is not
includingthe operation of binary output. Whole the operating time test, if required,
sheuldwbe’measured at a binary output relay.
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O

6.5.1.1 Phase current differential element DIF

The phase current differential element is checked for the following items.

Operating current value
Percentage restraining characteristic O
The top two items are tested locally or under an end-to-end setup of each terminal relay.
4

The last item is tested only under an end-to-end setup of each terminal relay.

Operating current value \%

Figure 6.5.1.1 shows the circuit to test the element locally.

GRL150
Single-phase
current RX
source } ¢
Monitoring A
N jack
DC oV —
power
supply - -
DC
voltmeter

Figu‘e 6@Testing Phase Current Differential Element

The output signal hthe DIF element are as follows.

Element Signal number
DIF-A 48

N

DIF-C 50
test] to “1”” (= On) on the “Switch” screen of the “Test” sub-menu. See Section 4.2.7.

the
e Select the "Logic circuit" on the "Test" sub-menu screen to display the "Logic circuit" screen.

e Enter a signal number 48 for Term A line to observe the DIF-A operation at monitoring jack A

and press the [ENTER | key.

e Apply a test current and change the magnitude of the current applied and measure the value at
which the element operates.

e Check that the measured value is within 7% of the setting DIFII.
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End-to-end test setup

When the percentage restraint characteristic is checked, an end-to-end setup using two relaysgi

required.

If the relays can be collected and tested at a laboratory, the end-to-end test is possible by/dire
connecting their communication ports. Figure 6.5.1.2 shows the testing circuit of the labera
end-to-end test.

The signal terminals of one relay are directly connected to those of another relay as shown in

Figure 6.5.1.2.

Relay A: GRL15

TB1

Note(*): Connect TX a

@@

S

Tﬁ

Figure 6.5.1.2 End-to-end Test Setup at Laboratory

+ /D -1
Single-phase N = | @y i
current a P
source B 2 X .

RX ) |
¢ Q :
9 [ i :
Monitoring Al Vo
jack Pl
ov e ,
K Relay B: GRL150 P

N @ TB1) 1 P
Single-phase = | H i
current a _— P
source 2 !

RX
KN NICY — oot
Y.y A JE—.
DC o TB24 -9
power
suppl -B9 L
i Monitoring |: Al
jack
DE J oV ¢

RX of'the relay A to RX and TX of the relay B respectively in case of Fibre optic.
16 and -A17 of the relay A to TB3-A16 and -A17 of the relay B in case of Pilot wire.
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Percentage restraint characteristics

The percentage restraint characteristic is tested on the outflow current (I,;¢) and infeed current
(Iip) plane as shown in Figure 6.5.1.3 by applying an infeed current to one relay and an ou @“

current to another relay.
lout lin = lout

7 D

DIFI1 DIFI1 + 7/5 DIFI2 §

DIFI1, DIFI2: Setting value

Figure 6.5.1.3 Percentage Restrali racteristic on lj-lgyt Plane

Characteristic A is expressed by the follm%xwtion,
Iout < (5/7) (Iip, - DIFIT)

Characteristic B is expressed bysthe following equation,

Iout < DIFI2
where, DIFI1 and DIFI2 ar @lues.

e Select the "Logic ¢ircuit! onthe "Test" sub-menu screen to display the "Logic circuit" screen.

e Enter a signal nu@ to observe the DIF-A output at monitoring jack A and press the

ENTER key\
e Apply a fixed infe€d current to one relay. Apply an outflow current to another relay, change the
magnitu rrent applied and measure the value at which the element operates.
e R Kab e by changing the magnitude of the infeed current.

e
o C that the measured value of the outflow current is within 7% of the theoretical values
inéd using the equations mentioned above. (The infeed current is more than 0.5xIn).

L 4
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6.5.1.2 Overcurrent and undercurrent element OC1 to OC4, OC5, 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 6.5.1.4 shows a testing circuit. The operating current value is checked by increasing or
decreasing the magnitude of the current applied. *

RL1

+ (a) TBL, (%)
Single-phase —/

current
source _ :

Monitoring A
jack
oV
DC +
power
supply -
DC +
voltmeter
ov

(*): Connect the @ number corresponding to the testing element. Refer to Table 3.2.1.

Operating Current Value Test

The output signal of testing el@ assigned to the monitoring jack A.

The output signal numbers of the elements are as follows:

Element | SignalN nt Signal No. | Element Signal No. | Element Signal No.
OC1-A 112 SEF1 116 UCIL-A 176
0C2-A 113 SEF2 117 UC2-A 180
OC3-A 114 SEF3 118 CBF-A 124
ocC \@ 115 SEF4 119 0OC5-A 64

ntef'the signal number to observe the operation at the LED as shown in Section 6.5.1 and
s the [ENTER | key.

e Apply a test current and change the magnitude of the current applied and measure the value
at which the element operates.
Check that the measured value is within 5% of the setting value.
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GRL150 O
TB1

Operating time check for IDMT curve

The testing circuit is shown in Figure 6.5.1.5.

Single-phase
current
source

DC +
power
supply -

TB2[ a9
-B9
Start . Q
Time

counter

s,

Stop|
oV

(*): Connect the terminal numb I ing to the testing element. Refer to Table 3.2.1.

Figure 6.5. g IDMT

One of the inverse time characteristics_can @ t, and the output signal numbers of the IDMT
elements are as follows:

Elémen Signal No.
0 80
112

116

XS,
Fix the time charact htest by setting the scheme switch MOC1, MEF1 or MSEI on the

HOC", HEF" Or HS% .

Example: "Settings" sub-menu — "Protection" screen — "Group#*" screen — "OC" screen

The test pr is as follows:

o te 1gnal number to observe the operating time at the monitoring jack A as shown in
Segtion6.5.1.

e A a test current and measure the operating time. The magnitude of the test current should

be between 1.2 x Ig to 20 x Ig, where Ig is the current setting.

o talculate the theoretical operating time using the characteristic equations shown in Section
2.3.1. Check that the measured operating time is within IEC 60255-3 class 5.
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6.5.1.3 Thermal overload element THM-A and THM-T

The testing circuit is same as the circuit shown in Figure 6.5.1.6.

The output signal of testing element is assigned to the monitoring jack A. O

The output signal numbers of the elements are as follows: O
Element ‘ Signal No.

THM-A 189
THM-T 188

4
To test easily the thermal overload element, the scheme switch [THMRSTN@Nitch" screen

on the "Test" menu is used.
e Set the scheme switch [THMRST] to "ON".

e Enter the signal number to observe the operation at the itoring jack A as shown in

Section 6.5.1.
e Apply a test current and measure the operating t% agnitude of the test current

should be between 1.2 x Ig to 10 x Ig, where Igis t t setting.
CAUTION
After the setting of a test current, apply the nt after checking that the THM% has

become 0 on the "Metering" screen.

e (alculate the theoretical operating time"using the characteristic equations shown in Section
2.7. Check that the measured opera% is within 5%.
6.5.1.5 Broken conductor detectio entBCD
The testing circuit is shown in e 6:S5.7.

GRL150
la //;\ TB1}) -
\J .
Three-phase I
Current 1
source
|c? Eé
Monitoring A
jack
oV

S &h ANk

DC TB24 -A9
pow
supply -B9

DC +
voltmeter

v
L & @ |

Figure 6.5.7 Testing BCD element

The output signal of testing element is assigned to the monitoring jack A.

The output signal numbers of the elements are as follows:
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Element | Signal No.

BCD |
e Enter the signal number to observe the operation at the monitoring jack A as show@
Section 6.5.1.

e Apply the three-phase balance current at 10% of the rated current and interrupt se

current.

Then, check the BCD element operates. ¢

6.5.1.6  Cold load protection \%

The testing circuit is same as the circuit shown in Figure 6.5.1. @
h

To check the cold load protection function, the scheme switch [C% e "Switch" screen
5.

on the "Test" menu is used. Test the item of OC1 shown in Sectio
o Set the scheme switch [CLPTST] to "S0".
Check that the OC1 operates at the setting value of gng group.
e Next, set the scheme switch [CLPTST] to "S3! m
Check that the OC1 operates at the setting yalue load setting group [CLSG].
6.5.1.8 Current Change Detection Element OC\
The test circuit is shown in Figure 6.5.1.6. \

GRL150
TB1 .1
Single-phase
current -2
source
@ Monitoring |: A
jack
DC + TB24 9 . oV ¢
power
supply - ¢ -B9
\K L &
DC
voltmeter

\g Figure 6.5.1.6 Testing Current Change Detection Element

signal number of the OCD is as follows:

Measuring element Signal number
¢ 0CD-A 68

Operation must be verified by abruptly changing the test current from 0 A to 1.2 x Setting value or
vice versa.

OCD has a fixed setting of 0.4 A and 0.08 A for 5 A rating and 1 A rating respectively.
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6.5.2 Protection Scheme

Protection schemes implemented in GRL150 are basically for unit protection. It is recommendéd
that the protection schemes are tested under end-to-end mode. The setup of the end-to=zend
synchronized test is described in Section 6.5.1.

In the protection scheme tests, a dynamic test set is required to simulate power system presfatilt,
fault and post-fault conditions.

The "Sim.fault" on the LCD "Test" menu is available to test local and remote férminals
synchronously. For use, see Section 4.2.7.4.

Tripping is observed with the tripping command output relays after a simulaged fault occurs.

Differential tripping

When a phase current is applied, instantaneous per phase based trippinger three-phase tripping is
performed depending on the fault types.

The tripping should be checked for the current which is twogtimes“or larger than the minimum
operating current DIFI1. Operating time is measured bymthe “operating time of the tripping
command output relay. It will typically be 1 cycle.

Check that the indications and recordings are correct.

Check that the indications and recordings are corregt.

Circuit Breaker failure tripping
e Set the scheme switch [BTC] to "ON" ahd)fRT€] to "DIR" or "OC".

e Apply a fault, retain it and input’anpexternal trip signal. Check that the retrip output relays
operate after the time setting4of the’ TRTC and the adjacent breaker tripping output relay
operates after the time settingyof the, TBTC.

6.5.3 Metering and Recording

The metering functionycanibe checked while testing the AC input circuit. See Section 6.4.4.

Fault recording can bg cheéegked while testing the protection schemes. Open the "Fault record"
screen and check that the descriptions are correct for the fault concerned.

Recording eventgfare listed in Appendix G. There are internal events and external events by binary
input commands, Event recording on the external event can be checked by changing the status of
binary inpug€ommand signals. Change the status in the same way as the binary input circuit test
(see Section6.4.2) and check that the description displayed on the "Event record" screen is
corrget. Seme of the internal events can be checked in the protection scheme tests.

Distutbanceyrecording can be checked while testing the protection schemes. The LCD display
only ‘shows the date and time when a disturbance is recorded. Open the "Disturbance record"
screen and check that the descriptions are correct.

Details can be displayed on the PC. Check that the descriptions on the PC are correct. For details
on how to obtain disturbance records 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.

/'3 Current v

| a * % * x kK A
x % % , % ©

I b * %, % % kKA
x % % , % ©

I ¢ * %, ok ok KA
x % % , % ©

| e * % . % x K A
* ok %k * ©

| e * % % % * A
* x % _ % ©

I 1 * %, ok % kKA
* x % _ % ©

| 2 * % . % x K A
* ok %, %k ©

| 0 * % . % x K A
* k %, %k ©

2/ 11 * % * %

|l aR * %, x 'k A
* x % _ #02

Il bR * ok, ok o KA
EEEEEY "

l ¢ R * % ([0 ke A
* kg akd©

| da * (% ®x kA

| db N * x k A

Il dc * ¥ * x kK A

Il r a N * % kA

Il r b # * * % kA

Il r c * % * % kA

| pgbh @ ¥ % . ox % kKA

lfpa b ¥ % . ox & kKA

L PRugC ¥ % . ox & kKA

TH.M * % x . x %

R 4 * x % ., x 0p

Note:

Available for model"120 and 410.

Available for'model 120°and 420.

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.)

6.6.2 Communication Circuit Test

Check whether the communication circuit is correctly connected between the local terminal and
the remote terminal.

In pilot wire communication, a receiving signal adjusting function is provided, since the receiving
level is influenced by pilot-wire cable size, distance and installation environment. The receiving
signal can be adjusted automatically (Auto) or manually (Manual) by the scheme switch
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[RL-MODE]. When “Auto” is selected, the optimum signal receiving level, which has the least CF
(Communication Failure), is automatically set according to the receiving level (peak value). Thé
“Auto” is generally selected in normal operation. However, if a severe noise environment prevefts
correct operation of GRL150, then “Manual” can be selected and the receiving level is chosen
manually. (See Section 3.3.5,4.2.3.4 and 4.2.6.5.)

To set manual receiving level to the optimum value, the following procedure is to be followed:

1. In ‘Setting Change — Protection — Change Set — Group 1 — Telecomm — Scheme Sw’
menu, set [RL-Mode] to ‘Manual’.

2. In ‘Status — Metering — Current’ menu, record the value of the receiving level ‘RL’.

3. In ‘Setting Change — Protection — Change Set — Group 1 — Telecommy=—> Threshold Set’
menu, set the manual receive level, M-RL, to 0.5 x RL value recordedani2,

4. In ‘Record — Counter — Display’ menu, record value of communigatiéon failures per period,
CF-L.

5. Vary the value of M-RL in increments, recording the CF-Livaltes, at each stage.

6. The value of M-RL that should be used as the final settifigyis that at which the lowest value of
CF-L is recorded.

Input current at a remote terminal relay. Check the ctrrent by the "Metering" screen from the
"Status" sub-menu at the local relay.

6.6.3 Tripping Circuit Test

The tripping circuit including the circuit bfeaketis checked by forcibly operating the output relay
and monitoring the circuit breaker t¢ cénfirm 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 in Section
6.4.3.

e Set the breaker to be closed.

e Select "Binary O/P" on the "Test" sub-menu screen to display the "Binary O/P" screen.

/ 2 BJ nary o/ P v
P 1 0o _
Di®*sabl e/ Enabl e
TP 2 0
Di sabl e/ Enabl e
BO1 0
Di sabl e/ Enabl e
BO2 0
Di sabl e/ Enabl e
B O3 0
Di sabl e/ Enabl e
BO4 0
Di sabl e/ Enabl e
BO5 0
Di sabl e/ Enabl e
FAI L

Di sabl e/ Enabl e

e Enter 1 for TP1 and press the | ENTER | key.

e Press the key. Then the LCD displays the screen shown below.
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Operate?
ENTER=Y CANCEL=N
o Keep pressing the | ENTER | key to operate the output relay BO1 and check that the A-
breaker is tripped. O
e Stop pressing the [ENTER | key to reset the operation.

e Repeat the above for TP1, BO2 to BOS and FAIL.
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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'thg binary output relay of
FAIL and the failure is indicated on the front panel with LED indicator§or BCD display. It is also
recorded in the event record.

Failures detected by supervision are traced by checking the "Erzf " sétgen on the LCD. Table 6.7.1
shows LCD messages and failure locations.

The locations marked with (1) have a higher probability thanflo¢ations marked with (2).

Table 6.7.1 LCD Message andiFallure Location

Message Failure location
Relay Unit AC cable CB, DS or cable  Comm. channel
Err: SUM x
Err: RAM X
Err: BRAM X
Err: EEP X
Err: AID x
Err: Id x(1) x (2)
Err: DC X
Er: TC x(1) x(2)
Emr: CT xa(1) x (2)
Err: CB x (1) x (2)
Err: DS x (1) x (2)
Err: COM x (2) x (1)
Erg’SYN x (2) x (1)
Err: RDY x (2) x (1)

(): Probable failure location in the relay unit including its peripheral circuits.

If no message is shown on the LCD, this means that the failure location is either in the DC power
supply circuit or in the microprocessors. If the "ALARM" LED is off, the failure is in the DC
power supply circuit. If the LED is lit, the failure is in the microprocessors. Replace the relay unit
in both cases after checking if the correct DC voltage is applied to the relay.

If a failure is detected by automatic supervision or regular testing, replace the failed relay unit.
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Note: When a failure or an abnormality is detected during the regular test, confirm the following
first:
- Test circuit connections are correct.
- Modules are securely inserted in position.
- Correct DC power voltage is applied.
- Correct AC inputs are applied.
- Test procedures comply with those stated in the manual.

6.7.3 Replacing Failed Relay Unit
If the failure is identified to be in the relay unit and the user has a spare relay umif, the user can
recover the protection by replacing the failed relay unit.

Repair at the site should be limited to relay unit replacement. Maintenance at the component level
is not recommended.

Check that the replacement relay unit has 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 theéwelay version, see Section 4.2.5.1.
Replacing the relay unit
CAUTION After replacing the relay unitycheek the settings.

The procedure of relay withdrawal and insertion is asfollows:

e Switch off the DC power supply.

A WARNING | Hazardous voltdge may tefmain in the DC circuit just after switching off the
DC power supply.dt takes about 30 seconds for the voltage to discharge.

Disconnect the trip outputs.

Short-circuit all AC currenfinputs.

Unscrew the relay front cover.

Unscrew the binding s¢rew en the handle.

To remove the relay wnit'fom its case, pull up the handle and pull the handle towards you. (See
Figure 6.7.1.)

e Insert the (spare)relay unit in the reverse procedure.

CAUTION  Tofavoid risk of damage:
o Keepthe handle up when inserting the relay unit into the case.
¢ /Do not catch the handle when carrying the relay unit.
e Check that the relay unit and its case have the identical Model Number
when inserting the relay unit.
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6.7.4 Resumption of Service

After replacing the failed relay!unit or repairing failed external circuits, take the following
procedures to restore the rélay te the service.

e Switch on the DC power supply and confirm that the "IN SERVICE" green LED is lit and the
"ALARM" red LED,is not lit.

e Supply the AGinputs)and reconnect the trip outputs.

6.7.5 Storage

TheSparcelay should be stored in a dry and clean room. Based on IEC Standard 60255-6 the

storageftemperature should be —25°C to +70°C, but the temperature of 0°C to +40°C is
recommengded 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 finishing'the
commissioning tests or maintenance tests.

e Check that all the external connections are correct.

e Check the settings of all measuring elements, timers, scheme switches, recordings and clock
are correct.

In particular, when settings are changed temporarily for testing, be suf€to réstore them.

e (lear any unnecessary records on faults, alarms, events, disturbances’and counters which are
recorded during the tests.

e [fdc power has not been supplied to the relay for two days or more, then internal clock may be
cleared soon after restoring the power. This is because the back-uptRAM may have discharged
and may contain uncertain data. Set the internal clock again.

e Press the |VIEW| key and check that no faildrejnymessage is displayed on the
" Auto-supervision" screen.

e Check that the green "IN SERVICE" LED is lit,.and no other LEDs are lit on the front panel.

Whilst the relay is put into service at one terminal bystipplying DC power and not yet at the other
terminal, a communication failure will be detecteéd by the automatic monitoring at the in-service
terminal and a red "TALARM" LED is lit. But it will be reset when the relays are put into service at
all terminals.
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Programmable Reset Characteristics

The overcurrent stages for phase and earth faults, OC1 and EF1, each have a programmable reset featuie:
Resetting may be instantaneous, definite time delayed, or, in the case of IEEE/US curves, inverse time
delayed.

Instantaneous resetting is normally applied in multi-shot auto-reclosing schemes, to ensure correct
grading between relays at various points in the scheme. On the other hand, the inverse reset characteristic
is particularly useful to provide correct co-ordination with an upstream induction di§c type overcurrent
relay.

The definite time delayed reset characteristic may be used to provide faster £leasance of intermittent
(‘pecking’ or ‘flashing’) fault conditions. An example of where such phenomena'may be experienced is in
plastic insulated cables, where the fault energy melts the cable insulation and temporarily extinguishes the
fault, after which the insulation again breaks down and the process repeats.

An inverse time overcurrent protection with instantaneous resetting cainot detect this condition until the
fault becomes permanent, thereby allowing a succession of such breakdewns to occur, with associated
damage to plant and danger to personnel. If a definite time resef delagwof, for example, 60 seconds is
applied, on the other hand, the inverse time element does not reset immediately after each successive fault
occurrence. Instead, with each new fault inception, it continues to iftegrate from the point reached during
the previous breakdown, and therefore operates before the €ondition 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 Definiteslime

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 tithe
constants. The thermal characteristics of the electrical system can be shown by equation (1).

2 _
0 =1 (1—e%jx100% )

2
IAOL

where:

0 = thermal state of the system as a percentage of allowable thermal capacityy

I = applied load current,

IaoL = allowable overload current of the system,

T = thermal time constant of the system.
The thermal state 0 is expressed as a percentage of the thermal capacitywef the protected system, where
0% represents the cold state and 100% represents the thermal limit, ghatsis the point at which no further

temperature rise can be safely tolerated and the system should be,disconnected. The thermal limit for any
given electrical plant is fixed by the thermal setting [,or. The relaydgives a trip output when 6 = 100%.

If current I is applied to a cold system, then © will rise exponefitially from 0% to (I/I,or> X 100%), with time
constant t, as in Figure A-2. If 6 = 100%, then the allowablethemmal €apacity of the system has been reached.

0 (%)

L R

VAo x100% |- es-mmmee e

AOL

2 _t
azl%im (1-e /)x100%

t(s)

Figure A-2

A thermal ovesload 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)y - Cold curve
| " =T
11,7 ]
t=tLn|5——— 2) - Hot curve
| " =T |
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, caterin
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 curreqt, andyis
then subjected to an overload condition until a trip results, before finally cooling to ambient tem e.

0 (%) Overload Current
Condition Trip at 100%\®

L 4

100% | oo oo oo e N\

Normal Load
Current Condition
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Signal list

No.

Signal Name

Contents

CONSTANT_0

constant 0

CONSTANT 1

constant 1

©|O|N|O| | B WM = O

DIF-A

-A element output

DIF relay block

OC5-A element output

ditto

ditto

OCD-A

OCD-A element output

ditto

OCD-C

ditto
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Signal list
No. Signal Name Contents
71
72 [DIFSV-A DIFSV-A element output
73 |DIFSV-B ditto
74 |DIFSV-C ditto
75
76
77
78
79
80 |OC1-A OC1-Aelement output .
81 [OC1-B ditto
82 [OC1-C ditto n
83 =4
84 |OC2-A OC2-Aelement output
85 [OC2-B ditto
86 [OC2-C ditto y AN
87 y ]
88 |OC3-A OC3-Aelement output w
89 [OC3-B ditto
90 [OC3-C ditto
91 e
92 |OC4-A OC4-A element output
93 [OC4-B ditto
94 [OC4-C ditto
95 -,
96 |OC1-A_INST OC1 relay element start ) 4
97 [OC1-B_INST ditto .
98 [OC1-C_INST ditto A Q
99
100 -y
101
102
103
104 [ICD-A Inrush current detection(Rhase A)
105 [ICD-B Inrush current detegtion (Phase B)
106 [ICD-C Inrush current detéction (Rhase C)
107 y )
108 [ICLDO-A ICLDO relay (OC relay)€lement output used in "CLP scheme”
109 |ICLDO-B ditto aw
110 |ICLDO-C ditto v
111
112 [EF1 EF1 relayelement output
113 |EF2 EF2irelay element output
114 |EF3 EF3 relayelement output
115 |EF4 EF4 relayelement output
116 |SEF1 "ISEF1'relay element output
117 |SEF2 | |SEF2irelay element output
118 [SEF3 ISEE8 relay element output
119 |SEF4 N 4 relay element output
120
121 N N
122
123
124 [CBF-A CBF relay element output
125 |CBF-B ditto
126 |CBF-C & ditto
127 y 1
128 NS/ EF1 relay element start
129
13071
114
1320|SEF1 _ANST SEF1 relay element start
133 [/
134
135
136
137.
138
139
140
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Signal list

No. Signal Name

Contents

142 |BCD

BCD relay element output

176 [UC1-A

UC1 relay eleme @‘:‘_

177 |UC1-B

ditto

178 [UC1-C

a
dito 2" 0
4

180 [UC2-A

UC2 relayelement output

181 |[UC2-B

ditto Ty

182 |[UC2-C

ditto

79
[ )

188 |THM-T
189 [THM-A

[ithermal trip relay element output

W/ Thermal alarm relay element output

191 Y N
193 w

196 g

197 7 1

198 W\ v

2000 |UCDO-A

UCDO relay element output

1 [UCDO-B

ditto

ditto

2024/0CDOA
203 v
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Signal li

st

No.

Signal Name

Contents

DIF_TRIP

DIF-A_TRIP

DIF-B_TRIP

DIF-C_TRIP

DIFFS_OP

Fail safe for DIF trip

DIFFS-A_OP

DIFFS-BZOP

ditto

ditto

DIFFS-C_OF

ditto

OP” ¢
v

273ROCT_TRIP

OC1 trip command

OC1A TRIP

OC1-B_TRIP

ditto (Phase A)
B

OC1-C_TRIP

C

OC2_TRIP

OC2 trip command

OC2-A_TRIP

OC2-B_TRIP

ditto (Phase A)
B

OC2-C_TRIP

C

OC3_TRIP

OC3 trip command
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Signal list

No. Signal Name

Contents

281 |OC3-A TRIP

282 |OC3-B TRIP

ditto (Phase A)
B

283 |OC3-C TRIP

C

284 |OC4 ALARM

0OC4 alarm command

285 |OC4-A ALARM

286 |OC4-B ALARM

ditto (Phase A)
B

287 |0C4-C ALARM

Cc

288

289

290

291

292 |EF1 TRIP

293 |EF2 TRIP

EF1 trip command
2

294 |EF3 TRIP

3

295 |EF4 ALARM

4 alarm command

296

297

298

299

300 |SEF1 TRIP

SEF1 trip command

301 |SEF1-S2 TRIP

SEF1 stage2 trip command

302 |SEF2 TRIP

303 |SEF3 TRIP

2 trip command
3

304 |SEF4 ALARM

4 alarm command

305

306

307

308 |UC1 TRIP

UC1 trip command

309 |UC1-A TRIP

310 |UC1-B TRIP

ditto (Phase A)
B

311 |UC1-C TRIP

Cc

312 |UC2 ALARM

UC2 alarm command

313 |UC2-A ALARM

314 |UC2-B ALARM

ditto (Phase A)
B

315 |UC2-C ALARM

C

316

317

318

319

320 |THM ALARM

Thermal Overload alarm command

321 |THM TRIP

trip command

322 |BCD TRIP

Broken, Conductor trip command

323

324

325

326

327

328 |CBF RETRIP

CBFRaretrip command

329 |CBF-A RETRIP ditto’(Phase A)
330 |CBF-B RETRIP B
331 |CBF-C RETRIP C

332 |CBF TRIP

CBF back trip command

333 |CBF-A TRIP

ditto (Phase A)

334 |CBF-B TRIP

B

335 |CBF-C TRIR

C

336

337

338

339

340 JTRITRIP

TRANSFER TRIP-1

3414|INTERNIRIP1

INTER TRIP-1

342 |TR2 TRIP

TRANSFER TRIP-2

343 |INTERATRIP2

INTER TRIP-2

344

345

346

347

348, |GEN.TRIP

General trip command with off-delay timer

349" |GEN.TRIP-A

ditto (Phase A)

350 |GEN.TRIP-B

B
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Signal list

No. Signal Name

Contents

351 [GEN.TRIP-C

[¢]

352 [GEN.TRIP-N

N

353 |GEN.ALARM

General alarm command

354 [GEN.ALARM-A

ditto (Phase A)

355 |GEN.ALARM-B

B

C

N

General trip command without off-delay timer

ditto (Phase A)
B

C

N

~ &

N of
yF N
y ]
v

368 |CLP_STATEO

Cold Load Protection State

369 |CLP_STATE1

ditto

370 |CLP_STATE2

ditto

371 |CLP_STATE3

ditto

373 |ICD

~

Inrush current detection (3 phase OR)

374 |ICD_BLK-S

Inrush current detection (send to remote termi

-

N\

AN

S

384 |CB_CLOSE

CB close condition

385 |CB_OPEN

CB open condition «m

386 |DS_CLOSE

DS close conditiofi’ A

387 |DS_OPEN

DS open conditio

388 |LLINK

Interlink signal'(CB andd'S both closed)

389 |43C_ON

Differential protection enable

390 |LOCAL_TEST

LOCAL TESTING SW ON

.

A
L

416 |READY Local terminal ready
41#‘REM1_READY Terminal 1 ready

418

419 |MASTER Being set to master terminal
420 |SLAVE Being setto slave terminal
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Signal list

No.

Signal Name

Contents

421

FG

Trigger signal for end-to-end synchronized test

422

REM1_CRC.F

CRC fail detection

423

REM1_INT.R

Interruption of receciving signal

424

REM1_SP.F

SP synchronism fail

425

REM1_SAF

SAsynchronism fail

REM1_IN_SRV

Terminal 1 "in-service"

REM1_OFF SRV

Terminal 1 "out-of-service"

UNREADY1_ALM

Terminal 1 communication not ready

CFsw1

Terminal 1 CFSV

SPSV1

Sampling synchronization with terminal 1 failure

COMMIT_FAIL

READY1_ALARM
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Signal list

No.

Signal Name

Contents

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

o
(

508

509

510

511

512

Bl1_COMMAND

Binaryinput signal BI1

513

Bl2_COMMAND

a

Binary input signal BI2

514

BI3_COMMAND

Binary input signal BI3

515

Bl4_COMMAND

Binaryinput signal Bl4

516

BI5_COMMAND

Binary input signal BI5

517

Bl6_COMMAND

Binary input signal BI6

518

BI7_COMMAND

Binary input signal BI7

519

BI8_COMMAND

Binary input signal BI8

520

o
J 7N

521

522

523

524

525

526

527

-
> 4

528

BI1_COM_

Binary input'sighal Bl

529

Bl2_COM_

Binary input signal Bl

530

BI3_COM_

Binary input signal BI3

531

Bl4_COM_

Binarinputsignal Bl4

532

BI5_COM_

Binaryi signal BI5

533

Bl6_COM_

Binarmyinputsignal BI6

534

BI7_COM_

Binaryinputsignal BI7

535

O o e e o

BI8_COM

536

-

537

Binaryinput'signal BI8
ol ™

538

539

N

540

541

542

543

544

Binary output signal TP1

545

Binary output signal TP2

546

Binary output signal BO1

Binary output signal BO2

Binary output signal BO3

Binary output signal BO4

Binary output signal BO5
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Signal list

No. Signal Name Contents

-,
717 [LCD_IND. LCD indication(Virtual LED) command y ]
718 |LCD_IND1. LCD indication1(Virtual LED) command w
719 |LCD_IND2. LCD indication2(Virtual LED) command

722 |TELE_COM ON IEC103 communication command
723 |PROT_COM_ON IEC103 communication command

' N

737 y )

y 3 N

739 aw
-

741 . N

y_
744 4
745 &
746 W
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Signal li

st

No.

Signal Name

Contents

GROUP1_ACTIVE

group1 active

GROUP2_ACTIVE

group?2 active ..

GROUP3_ACTIVE

group3 active ) 4

GROUP4_ACTIVE

group4 active . §

LOCAL_OP_ACT

local operation active

REMOTE_OP_ACT

remote operation agtive

A

GEN_TRIP

General trip

GEN_PICKUP

a
General start/pick-up s

IEC_TESTMODE

IEC61870-5-108 testmode

IEC_MDBLK

q

monitor direction blocked

m”‘
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Signal li

st

No.

Signal Name

Contents

N

COM1-R1

Comm. data receive signal from remote term-1

COM2-R1

ditto

COM3-R1

ditto

COM4-R1

ditto

COM5-R1

ditto

a

COM1-R1_UF

Comm. data receive signal from semote tef

COM2-R1_UF

A
-1 (unfiltered)

COMB-R1_UF

ditto N
ditto A N

COM4-R1_UF

ditto

COM5-R1_UF

ditto ~—

SUB_COM1-R1

Sub comm. data receive signal from term-1

SUB_COM2-R1

ditto

SUB_COM3-R1

ditto

SUB_COM4-R1

ditto

SUB_COM5-R1

' AN
ditto %

3

4
v
NN

SUB2_COM1-R1

Sub comm, data2 receive signal from term-1

SUB2_COM2-R1

ditigiy, %

SUB2_COM3-R1

s/

SUB2_COM4-R1

SUB2_COM5-R1

SUB2_COM6-R1

SUB2_COM7-R1

SuUB2_COM8-R1

|
1

N

(0]

ditio 4
a

SuUB2_COM9-R1

tto

SUB2_COMIO-RiZ

SUB2_COM11-R

SUB2_COM1

g

ditto

ditto

ditto
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Signa

I list

No.

Signal Name

Contents

CT_err_UF

CT error(unfiltered)

D
N

BI1_COM_UF

Binary input signal BI1 (unfiltered)

BI2 COM _UF

Binary input signal BI2 (unfiltered) .

BI3_COM UF

Binary input signal BI3 (unfiltered ) 4

Bi4_COM UF

Binary input signal BI4 (unfiltered): @, |

BI5_COM_UF

Binary input signal BI5 (unfiltered) %,

Ble_COM_UF

Binaryinput signal BI6 (unfiltered)

BI7_COM_UF

Binary input signal BI7 (unfiltered)muy,

BIS_COM UF

Binary input signal BI8 (unfiltere

' N
‘!

. N

A
4
v
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Signal list

No. Signal Name

Contents

BO_block

Binary output block signal

AM.F.OFF

Automatic monitoring function off

RELAY_FAIL

Relay failure & trip blocked alarm

RELAY_FAIL-A

Relay failure alarm (Trip not blocked)

lir.

SUM err

The checksum value of written data checking error

SRAM_err

SRAM memory monitoring error

BU-RAM_err

BU-RAM memory monitoring error

Data_lost

BU-RAM data lost

EEPROM_err

EEPROM memory monitoring error

AD_err

A/D accuracy checking error

-

CT_err

CT circuit current monitoring errg

DC_err

" §
A\ N

DC supply monitoring error

TC fail

Trip circuit fail

CB_err

CB contact monitoring erro \\‘

TP_COUNT_ALM

Trip countalarm

OP_time_ALM

Operate time alarm

Sigma_I"y ALM

21"y count alarm

A‘

Id_err

Differential current manitoring err

DS _err

y
DS confact mohitoring err

ROM_data_err

The checksum value of writen ROM data checking error

Term1_rdy off

Communication ready off

COMT_fail

Communiegationfailure

Sync1_fail

Sampling synehronization failure

FER_ALM

Frame'erroprate alarm
L 4

N

% N
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Signal list

No. Signal Name

Contents

1412 [NORM _LED_ON

NORMAL LED ON

1413 |ALM_LED_ON

ALARMLED ON

1414 [TRIP_LED_ON

TRIP LED ON

1418 |TP_LED RST

TRIP LED RESET

1419 [KEY-VIEW

VIEW key status

1420 [KEY-RESET

RESET Key status

1425 [KEY-ENTER

1426 [KEY-END

1427 [KEY-CANCEL

CANCEL key status N

ENTER key status -,

END key status ) 4

1430 [KEY-UP

UP key status .y

1431 [KEY-DOWN

DOWN key status

1432 |KEY-LEFT

LEFT key status

1433 [KEY-RIGHT

RIGHT key status

N
™~

A

av
v
.

R N

[ J'
[ J

1448 [DEMAND_CLR

1449 [F.Record_DONE

1450 [F.Record_CLR

1452 |E.Record_CLR
1453 |D.Record_CLR

|Bemand clear

N

ault record clear

Event record clear

Disturbance record clear

1454 |CF_count CLR

CF counter clear

1455 Reserved for counter clear

1456 |D.REC_FULL Disturbance record full

1457 Reserved for disturbance record status

1458 | ", WL 4 Reserved for disturbance record status

1459 m Reserved for disturbance record status

1460 D RIG Trigger for disturbance recorder from PC
3 PLC data change

Trips countclear

21"y count clear

1464 [Sys'set_change

System setting change

1465 |Rly.set_change

Relay setting change

1466, |Grp.set_change

Group setting change
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Signal list
No. Signal Name Contents
1536 |CB N/O CONT CB normally open contact
1537 |CB N/C CONT CB normally close contact
1538 |[DS N/O CONT DS normally open contact
1539 |[DS N/C CONT DS normally close contact
1540
1541
1542
1543
1544
1545
1546
1547 |[EXT CB CLOSE External CB close command
1548 [TC FAIL Trip circuit supervision command
1549
1550
1551 |IND.RESET Indication reset command
1552 |PROT BLOCK Protection block command
1553 |[DIF BLOCK DIF trip block command
1554 |TR1 BLOCK Transfer trip1 block command
1555 |TR2 BLOCK Transfer trip2 block command
1556 |OC1 BLOCK OCH1 trip block command
1557 |OC2 BLOCK 2
1558 |OC3 BLOCK 3
1559 |OC4 BLOCK 4
1560 |EF1 BLOCK EF1 trip block command
1561 |EF2 BLOCK 2
1562 |EF3 BLOCK 3
1563 |EF4 BLOCK 4
1564 |SEF1 BLOCK SEF1 trip block command
1565 |SEF2 BLOCK 2
1566 |SEF3 BLOCK 3
1567 |SEF4 BLOCK 4
1568 |[UC1 BLOCK UCA1 trip block command
1569 |UC2 BLOCK 2
1570 |CBF BLOCK CBF protection block coammand
1571
1572 |THM BLOCK Thermal Overload trip bleck command
1573 |THMA BLOCK Thermal Qvesload alarm block command
1574 |[BCD BLOCK Broken gondugctor tripsblock command
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584 |DIF-A FS Failisafe command for DIF-A trip
1585 |DIF-B FS Fail safe command for DIF-B trip
1586 |[DIF-C FS Eail safe command for DIF-C trip
1587 |R.DATA ZERQ® Remote term. data zero-ampere control command
1588 [EXT TRIP-A External trip command for counter initiation
1589 |EXT TRIP-B ditto
1590 |EXT TRIP-C ditto
1591 |EXT TRIP ditto
1592
1593
1594
1595
1596 |CBF INK-A CBF initiation command (A-Phase)
1597 |CBF INIT*B CBEF initiation command (B-Phase)
1598 |CBF INIT-C CBEF initiation command (C-Phase)
1599 CBF ANIT CBEF initiation command
1600 [UC4-A DO UC1-A trip drop-off command
1601 |[UC1-B DO UC1-B trip drop-off command
1602 |UC1-C DO UC1-C trip drop-off command
1603
1604 |JUC2-A DO UC2-A trip drop-off command
1605 |[UC2-B DO UC2-B trip drop-off command
1606 JUC2-C DO UC2-C trip drop-off command
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Signal list

No.

Signal Name

Contents

h ¥ )

OC1_INST_TP

OC1 instantly trip command

OC2_INST_TP

OC2 instantly trip command

OC3_INST_TP

OC3 instantly trip command

OC4_INST_TP

lir.

OC4 instantly trip command

EF1_INST TP

EF1 instantly trip command

EF2_INST TP

EF2 instantly trip command

EF3_INST_TP

EF3 instantly trip command

EF4_INST TP

EF4 instantly trip command

SEF1_INST_TP

SEF1 instantly trip command

SEF2_INST_TP

SEF2 instantly trip command

SEF3_INST_TP

SEF3 instantly trip command

SEF4_INST_TP

' N

SEF4 instantly trip command

UCT_INST_TP

UC1 instantly trip command

UC2_INST_TP

UC2 instantly trip command N

W

S

[N
-
W~

y Y
o
v

TR1-R1

Transferteip-1 mand from remote term

TR2-R1

Transfertrip=2)command from remote term

L.TEST-R1

Lacal testing command from remote term

I.LLINK-R1

B&/DS ¢close command from remote term (use for OTD)

—

e N

Trip command off-delay timer setting

ditto

ditto

ditto

TP_DELAY

Trip command off-delay timer setting
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Signal list

No.

Signal Name

Contents

1678

1679

1680

DIF-A IC_BLK

DIF-Ablocked command byinrush current

DIF-B_IC_BLK

DIF-B blocked command byinrush current

DIF-C_IC_BLK

DIF-C blocked command byinrush current

OC_IC_BLK

OC/EF/SEF blocked command byinrush current

o

‘. §
W

S——

'cl”

MO
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Signal list
No. Signal Name Contents
2041
2042
2043
2044
2045
2046
2047
2048 |COM1-S Communication on/off data send command
2049 |COM2-S ditto
2050 |[COM3-S ditto 4
2051 |COM4-S ditto
2052 |COM5-S ditto
2053
2054
2055
2056 |SUB_COM1-S Sub communication on/off data send command
2057 |SUB_COM2-S ditto
2058 |SUB_COM3-S ditto
2059 |SUB_COM4-S ditto (reserved)
2060 |SUB_COM5-S ditto (rese
2061
2062
2063
2064 |SUB2_COM1-S Sub communication on/off data 2 send
2065 |SUB2_COM2-S ditto
2066 |SUB2_COM3-S ditto
2067 |SUB2_COM4-S ditto
2068 |SUB2_COM5-S ditto
2069 |SUB2_COM6-S ditto
2070 |SUB2_COM7-S ditto
2071 |SUB2_COM8-S ditto
2072 |SUB2_COM9-S ditto
2073 |SUB2_COM10-S ditto
2074 |SUB2_COM11-S ditto
SUB2_COM12-S ditto
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Signal list

No.

Signal Name

Contents

Binary output signal of TP1

TP2
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Signal list

No.

Signal Name

Contents

Fault record stored command 1

2

3

4

Disturbance record stored command 1

2
3
)

SET.GROUP1

Active setting group changed command (Change to group1)
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Signal list

No.

Signal Name

Contents

2641

SET.GROUP2

2

2642

SET.GROUP3

3

2643

SET.GROUP4

4

2644

2645

2646

2647

2648

SYNC CLOCK

Clock synchronized command

2649

2650

2651

2652

ALARM1

Alarm-1 indicated command

2653

ALARM2

2

2654

ALARM3

3

2655

ALARM4

4

2656

CON TPMD1

User configurable trip mode in fault record

2657

CON TPMD2

ditto

2658

CON TPMD3

ditto

2659

CON TPMD4

ditto

2660

CON _TPMD5

ditto

2661

CON TPMD6

ditto

2662

CON TPMD7

ditto

2663

CON TPMD8

ditto

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

2685

TEL COM RECV

Teleprotection inactivate command received

2686

PROT COM RECV

protection inactivate command received

2687

2688

TPLED RST RCV

TRIR'LED RESET command received

2689

ALMLED RST RCV

AIFARM LED RESET command received

2690

TPALM RST RCV

JTRIP/ALARM LED RESET command received

2691

2692

2693

2694

2695

2696

2697

2698

2699

2700

2701

2702

2703

2704

2705

2706

2707

2708

2709

2710
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Signal list

No.

Signal Name

Contents

TEMPOO1

TEMP002

TEMPO003

TEMP004

TEMPO005

TEMPO006

TEMPOO7

TEMPO008

TEMPO009

TEMPO030

290(‘*TEMP031

2907

TEMP032

2908

TEMPO033

TEMP034

TEMPO035
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Signal list

No.

Signal Name

Contents

TEMP096

TEMPQ97

TEMP098

TEMP099

TEMP100

TEMP101

TEMP102

TEMP103

TEMP104

TEMP105

TEMP106

TEMP107

TEMP108

TEMP109

TEMP110

TEMP111

TEMP112

TEMP113

TEMP114

TEMP115

TEMP160

297(‘¥TEMP161

2977

TEMP162

2978

TEMP163

TEMP164

TEMP165
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Signal list

No.

Signal Name

Contents

TEMP166

TEMP167

TEMP168

TEMP169

TEMP170

TEMP171

TEMP172

TEMP173

TEMP174

TEMP175

TEMP176

TEMP177

TEMP178

TEMP179

TEMP180

TEMP181

TEMP182

TEMP183

TEMP184

TEMP185

TEMP230

304(“TEMP231

3047

TEMP232

3048

TEMP233

3049

TEMP234

3050

TEMP235
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Signal list

No. Signal Name Contents

3051 |TEMP236
3052 |TEMP237
3053 |TEMP238
3054 |TEMP239
3055 |TEMP240
3056 |TEMP241
3057 |TEMP242
3058 |TEMP243
3059 |TEMP244

3071 |TEMP256
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TOSHIBA 6F2S0828
Binary Output Default Setting List
Setting range Model i
Ne , — , 100, 110, 120, 400, 410, 420 Setting
BO Logic Reset Functions
Logic | BOTD Functions Logic | BOTD Functions
1]Bo1| OR/AND | ins/DiDwiLat | In#1[0-3071f OR | Del | In#1]348] GEN.TRIP In #1
In #2 | 0-3071] mn#| o In #2
In #3 [ 0-3071] n#| o In #3
In #4 |0-3071] in#4| o In #4
Timer 0.00 - 10.00 0.20
2[|Bo2[ or/AND | insiDwiLat | in#1]0-3071] OR | Del [ n#1]348] GEN.TRIP In #1
In #2 | 0-3071] n#| o In #2
In #3 | 0-3071] n#| o In 48
In #4 [0-3071] in#4| o In %4
Timer 0.00 - 10.00 0.20
3[Bo3| OR/AND | insDUDwiLat | In#1]0-3071] OR | Del | In#1] 256 DIF_TRIP In #1
In #2 [0-3071] n#| o In#2
In #3 | 0-3071] n#| o In #3
In #4 [0-3071] in#a| o In #4
Timer 0.00 - 10.00 0.20
4[Bo4[ oRrR/AND [ insiDwiLat | in#1]0-3071] OR | Del [ m#1] 256 DIF_TRIR In #1
In #2 | 0-3071] n#| o In #2
In #3 | 0-3071] n#| o In #3
In #4 [0-3071] in#a| o In #4
Timer 0.00 - 10.00 0.20
5[Bos| OR/AND | InsiDiDwiLat | in#1{0-3071] OR | Del | in#1 1346 RELAY_FAIL-A In #1
In #2 | 0-3071] In#2 | 450, COMM1_FAIL In #2
In #3 | 0-3071] In #3 [[440 SPSV1 In #3
In #4 |0-3071] g | 0 In #4
Timer 0.00 - 10.00 | 0.20
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TOSHIBA 6F2S0828

MENU v
‘Record
-Status
Set. (view)
‘Set. (change)
‘Test
| |71 Record v
‘F. record
‘E. record
‘D. record
‘Counter
/2 F._record v| |/3 F.record VY (/4 F.record #1 V¥
 |'Display [N16/3ul /2002
-Clear #1 16/Jul/2002
Refer to Section 18:13:5/7.081
4.2.3.1.
| |Clear recerds?
END=Y « CANCEL=N
/2 E._record v| |/3E.Trécord v
| |-Display
‘Clear 16/3ul/2002 480
Refer to Section RIF trip On
4.2.3.2.
Clear records?
"|IEND=Y  CANCEL=N
/2 D.record v| |/3 D.record v
" |‘Display
Clear #1 16/Jul/2002
Referyto Section 18:13:57.401
42.3.30
Clear records?

END=Y  CANCEL=N

a-1 b-1
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a-1 b-1

i

/2 Counter
-‘Display

‘Clear Trips
‘Clear Trips A
‘Clear Trips B
‘Clear Trips C
‘Clear X I'yA
‘Clear XI'yB
‘Clear X IyC
‘Clear CF

/3 Counter v

TripsA *****
TripsB *****
TripsC ***>**

Refer to Section
4.2.3.4.

Clear Trips?
END=Y  CANCEL=N

Clear Trips A2
END=Y  CANCEL=N

Clear Trips,B?
END=Y  GANCEE=N

ClearyTraps C?
END=YS CANCEL=N

Clear XI'yA?
END=Y  CANCEL=N

Clear XlI'yB?
END=Y  CANCEL=N

_|Clear ZI*yC?

END=Y  CANCEL=N

Clear CF?
END=Y  CANCEL=N
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a-1

/1 Status Vi |/2 Metering Vv| |/3 Current v
| |'Metering -Current la *h_Fx KA

‘Binary 1/0 ‘Demand

‘Relay element _ | |/3 Demand ¥

Ti /2 Binary 170 V| [ |lamax J** KA

ime sync. |
- IP [O000 0000]

‘Clock adjust.

-LCD contrast Clear max?

Refer to Section 4.2.4. /2 Ry element Vv END=Y  CANCEL=N

IDIF © [000 ]

/2 Time sync. V¥
*Bl : Act.

/2 12/Nov/2002 V¥
B 22:56:19 LOC

| |[/2 LCD contrast
.

/1 Set. (view) V
‘Version

‘Description
-Comms
‘Record
-Status
‘Protection
‘Binary 1/P
‘Binary 0O/P Refer €0 Section 4.2.5
‘LED

/2 Version v GRL150-100A-10
‘Relay type -10

-Serial NO.
'SOftware || sk skeosk ook s ke s ske sk skesk skeok
‘PLC data katubokok
-1ECI03 fdata GS1PM1-01-*

PLCDefault10

| 172 Description V
‘Plant name

st ok sk sk sk sk sk sk sk sk ok

‘Description —

a-1, b-1

184 —



6F2S0828

TOSHIBA
/2 Comms v| |/3 Addr./Param. V¥
|-Addr ./Param. HDLC 1
Switeh 73 Switch v
| |72 Record V¥ |/3 E.record v, |/4 Signal no. °V
‘E.record -Signal no. BITRN 100
-D.record .
.Counter Event name /4 Event hame V¥
/3 D.record v /4 Tame/starter
‘Time/starter Time 2.0s
-Sc_:heme SV_V /4 Scheme sw v
‘Binary sig. =
-Signal namé
| |74 Binary sig. V¥
SIG1 sekeok
/4 Signal name V¥
/3 Ceunter v /4 Scheme sw v
~|:Scheme sw
§ireshold /4 Threshold v
_ TCALM 10000
| |/2 Status ¥| |/3 Metering v
‘Metering
‘Time sync. .
Time zoné _/3 Time sync. V¥
| [/2°Act. gp. =* V¥| | |/3 Time sync. V¥
-Common -
‘Groupl
‘Group?2
:Group3
‘Group4

a-1 b-1 c-1
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a-l b-1 c1

/3 Common

/3 Groupl
‘Parameter

‘-Telecomm.
‘Trip

-Line name

| |/4 Parameter v

>k sk ok o sk skoske sk sk skoskok sk sk

‘CT ratio

‘ skkoskoskskok

/5 CT ratio A 4
-CT 400

-Scheme sw

| |/4 Telecomm. v

/5 Scheme sw 4

‘Threshold set

-Scheme sw

/4 Trip v

‘Prot.element

\7/5 Threshold v

M_RL 20.0%

/5 Scheme sw.
‘Application

-DIF

-0C

‘EF

-SEF
‘MiSc.
CP71CD

a-1 b-1 C-1 d1 e-1

_/6 Application V¥
__/6 DIF v
| |[/6 OC v
_/6 EF v
| |76 SEF v
| |/6 Misc. v
| |/6 CLP/1CD v
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/3 Virtual LED V¥
-IND1

TOSHIBA 6F2S0828
a-1 b-1 c1 d-1 e-1
‘ \_/5 Prot.elementVv /6 DIF v
-DIF DIFI1  1.00A
-0C
EF /6 0OC v
10C1 1.00A
SEF oC 00
‘Misc. /6 EF v
CLP/1CD [EFL  0.30A
/6 SEF ) 4
—|SE1 0/010A
| |[/3 Group2 v | |/6 Misc. v
‘Parameter ucCi 0.40A
/3 Group4 v | |[/6 CLP/ICD v
" |-Parameter 0C1 2 =00A
/2 Binary I/P V| |/3 Bll Vi |/4 Timers A 4
- BI1 Timers BI1PUD 0.00s
§ ‘Functions
-BI8 /4 Functions v
-Alarml Text /3 B18 v
Rl Imers
‘-Alarm4 Text *Functions
Alarm* Text
BO1 AND, D
1, 10, 294% 0
BO5 ORFIL
1,. 2,43, 4
TBO1 0.20s
TBOS 0.20s
_/2 LED V| |/3 LED v
‘Virtual LED BIT1 1,0

-IND2
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a-1

/1 Set.(change)Vv
—D-Password
D : Password trap
Password [ ]
1234567890«
A\ Confirmation trap
Change settings?
ENTER=Y CANCEL=N
Pt L 1 | Retpe L 1
1234567890« 1234567890«
Refer to Section 4.2.6.2.
| _|/2 Description ¥ _ v
‘Plant name ABCDEEG
‘Description v
SRS I AgeheS
/2 Comms v| |/3 Addr./Param.Vv
—{-Addr ./Param.
Switch L/s Swirtch v
Refer to Section
4.2.6.4.
_/2 Record V| /3 FE_record v
‘E.record
-D.record ‘BITRN
-Counter FrRE
4 ‘EV1
ff‘;i‘; ;0 . Hkekk _|/4 Time/starterV¥
/3 D.record v| | |[/4 Scheme sw V¥
" |-Time/starter
"Scheme sw /4 Binary sig. ¥
‘Binary sig. —
/3 Counter v /4 Scheme sw v
—1-Scheme sw
‘Threshold set /4 Threshold setVv
a-1 b-1
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a-1 b-1

/2 Status v| |/3 Metering v
‘Metering

‘Time sync.
‘Time zone -

Refer to Section
4.2.6.6.

/3 Time sync. V¥

/3 Time zone v

| |[/2 Protection V¥
‘Change act. gp.-

.Change set. Zegeg ;O Section
-Copy gp- o

/3 Change act. V¥
ap-

/3 Act gp.=1 v
-Common

‘Groupl
‘Group2
‘Group3
‘Group4

/4 Common A 4

/4 Groupl A 4
‘Parameter

‘Telecomme
‘TRIP

| |/57Parameter v v
-Lane/name ‘ ABCDEFG

CIvratio /6 CT ratio v

| |/5 Telecomm. V¥| |/6 Scheme sw v
‘Scheme sw L

‘Threshold set

/6 Threshold v

a-l b2 c-2 d-2 e-2
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a-1 b-2 c-2 d-2 e-2

a-1 b-2 c-2 d-2

L

/5 Trip
-Scheme sw

‘Prot.element

| |[/6 Scheme sw Vv |/7 Application V¥
‘Application
‘DIF
0C | |/7 DIF
‘EF
‘SEF /7 0C
‘Misc. u
‘CLP/ZICD
/7 EF
_|AZ, SEF
S Misc.
| |/7 CLP/1CD
| |/6 Prgt.elementVv /7 DIF
-‘DIF
‘0C /7 OC
-SER
.hA i SC. ___/,77 EEF:
‘CLP/ICD
| |/7 SEF
| |/7 Misc.
| |[/7 CLP/1CD
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| |74 Group2 v
‘Parameter
|74 Group4 v
‘Parameter
| |[/3Copy AtoB V¥

b-2

A _
B _
/2 Binary I/P V¥ /3 Bl1l v |/4, Timers v
‘BIl ‘Timers
‘BI2 ‘Functions
- W4 Functions v
-‘BI8 /3 BIS8 L A
-‘Alarml Text ‘Timers
- ‘Functions
‘Alarm4 Text
Refer to Section 4.2.6.8. || skotesstestotesteke sk e el
ABCDEFG
Alarm#* Text
/2 Binary O/P V| |/3 B@l V¥| |/4 Logic/Reset V¥
‘BO1 | |-ogic/Reset L
AFinétions _
.BO5 /4 Functions |V
Refer to Section _/ 3 BOS v
4.2.6.9. ‘Logic/Reset
‘Functions
| |/2 LED v
‘LED ]
Virfual LED Ho5E 19, Sectten
| |/3"LED V| |/4 LED1 v| |/5 Logic/Reset V¥
‘LED1 | |'Logic/Reset L
~ -Functions -
.LED3 /5 Functions |V
. |[/4 LED3 v
‘Logic/Reset
o-3 ‘Functions
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a-1 b-2 C-3

\_/3 Virtual LED V¥ /4 IND1 v /5 Reset v
-IND1 ‘Reset
IND2 ‘Functions 75 Functions™ v
| |/4 IND2 v
‘Reset
‘Functions
/1 Test v /2 Switch v
~|-Switch
‘Binary 0O/P AM.F. 1_
‘Logic circuit Off/0n
-Sim. fault CLPTST 0
Refer to Section 4.2.7. Of'f/ S0/S3
CcomM1 0
Off{On
SCOM12 0
Off/@n

/2 Bl nary o/P v Operate?
ENTER=Y CANCEL=N

TP1 0
Disable/Enable
FAIL 0
Disable/Enable
|72 Logic v
circuit
TermA
1 _
TermB
48 _
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LCD AND BUTTON OPERATION INSTRUCTION

J— J — _| 1. PRESS ARROW KEY TO MOVE TO EACH DISPLAYED
- - - ITEMS
NORMAL
" (D|SPLAY OFF) " 2. PRESS "END" KEY TO BACK TO PREVIOUS SCREEN
L= _I_
) . = =P {=RECORD
R Nl EEN
i- = > 1=FAULT RECORD

1
1

EXCEPT FOR I—-b" MENU
. (DISPLAY ON ) ”
1
1

"RESET" ke = = =—

i
1

VIEW : "“VIEW" AND
! - $2=EVENT RECQRD

1
1
-
1
1
~ — $3=DISTURBANCE RECORD
1

METERING 1
(DISPLAY ON)

= é’

 METERING 11 AUTO-

(DISPLAY ON) MODE 1 »4=TIME SYNC SOURCE

1
1
_
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
|
r==----------- | '
! TRIP OUTPUT ! ' ~ $5=CLOCK ADJUSTMENT
' ISSUED ! i '
RESET - . !
TRIP 5~ B 3=SETTING
| (LEDON) s (VIIEW)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
)

- - »4=COUNTER

=P 2-sTATUS
- » 1=METERING

!

"

1

L - $2=BINARYINPUT&OUPUT
!

L #93=RELAY ELELMENT
ne

!

o

- p1=RELAY VERSION

[
1
1
L L — $2=DESCRIPTION
LATEST FAULT AUTO- !
( DISPLAY ON ) " MODE-2 - = $3=COMMUNICATION
L= = = 1 | _WVVY =& |
: celly : r = $4=RECORD
A~ —~ : FAILED ! ! L - $5=STATUS
VIEW RESET | | =~ - :
- - ALARM - - $6=PROTECTION
(LED ON) '
F - $7=BINARY INPUT
1
= X= =* = F - $8=BINARY OUTPUT
AUTO SUPERVISON* | L - $9=LED
I (DISPLAY ON ) :
*URATEST FAULT" AND "AUTO 1 _ » 4=SETTING

SUPERVISION" SCREEN IS
DISPLAYED ONLY IF DATA
IS STORED

(CHANGE) Same as SETTING (VIEW) menu

- »1=SWITCH
+ — $2=BINARY OUTPUT
F - $8=LOGIC CIRCUIT
- - » 9=SIM. FAULT

]

|

1

= =% 5=TEST
1
~
1
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TOSHIBA 6F2S0828

GRL150
U g U (1

— IRS,

o service ey
O TRIP =4
O ALARM

o © L 4
o Q
|
16 & &V@\
@ @) Y
104
Front view
_~4holes-¢4.5
[o 0 ok
TB4
HH 183
TB1 an
B Ih (DI
k) (BB
B 1ep EaEY
[40E4)) B
=
TB2
R
(1D [

Helelee
ST
Skl

| ke
o @m
| g

T3

102

< rd

\K Panel cut-out

TB1,TB2,TB3: Screw terminal
(M3.5 Ring)
TB4: Screw terminal

TB4 is provided only for RS485
two ports model.

Terminal block

Case Outline of GRL150
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External 20kV Isolation Transformer EB-110 (Option)

4 holes for M6 screw (for mounting) O

152.4
170
190

N

____________________ VY t
L f | e
il &
| 106 | 62
‘ |
262 19
M4 screw M5 screw 667
13.1
| = T\ 1 T i
| | AS) | ||
| Dlu | (| | |
! v | Q] ! |
s |

| N> - . |

4 St o I

. : | o lelle |
I I I I
| 2 I | v u [

I 3 I | || @
| } [ | | b

| |

_____ R o t,:l________________l—lfg

TB1

O u Pilot wire side
. é (High-voltage side)
Relay side ; —O v

% External Connections
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GRL150 — 100/ 400

A B |C TB1-
1 TB3-
J I l z 3iE
]
cT € € ¢ 43 8
RN 5
l 63 £ 1 L 4
777
FRAME EARTH \
P @
® TB2-
A1l ]
BI1 COMMAND . B1 BI1
A2 ]
Bl2 COMMAND —
B2 BI2
A3 ]
BI3 COMMAND ——
B3 BI3
Bl4 COMMAND  t— A B4
B4
B3-A16!
BI5 COMMAND {— gg “AI7L__ Pilot wire Interface
BI6 COMMAND  $— A6 - For telecommunication
B6
> —>—
BI7 COMMAND A7 O_ Optical Interface (*2)
B7 RX| 1<
— A8
BI8 COMMAND B8
N .
(N) COM1.A —TB3-A2
com1-B RS485 I/F for RSM, IEC60870-5-103
comt-oy——A3L
+5Vdc
DC
SUPPLY COM2-A TB4-A2
B2
COM2-B Al
: B1 RS485 I/F for IEC60870-5-103
/7/% FRAME EARTH ooy A3 (Dual port model only: option)
_I_—E— CASE EARTH EB3
- Fibre optic I/F
(option)
TB3-B1
B2 ! IRIG (*3)
(*1)This connection is connected by wire link before
. shipment.
(*2)Model 100 is not provided with Optical interface.
(*3)Model 100 is not provided with IRIG port.
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GRL150 - 110/410

A |B (o}
TB1- TB3-
. Ad
J I 2318, v
TP1
ct $ ¢ ¢ VR I AS
e ® 5 T o
63 £ A6 L 4
83 £ P2 B6
77 AL
FRAME EARTH B7
A8
BO1 -~ B8
A9
BO2 - B9
A10
BO3 - B10
A1
BO4 B
; A12
P
®) TB2-
A1 —
BI1 COMMAND t— B BI1
2 L
BI2 COMMAND  $—
B2 BI2
BI3 COMMAND t— A3
BI3
B3
A4 —
Bl4 COMMAND  $— B4
B4
A5 —
BI5 COMMAND t— Bs BI5 TB3-A16
G — A17 Pilot wire Interface
BI6 COMMAND  $—— . a1 -
A7 P For telecommunication
BI7 COMMAND $— Bl ™ 3
Br O_ Optical Interface (*2)
BIE COMMAND t— " RX | O 1<
(N)
comia _TBS-A2
COM1-B Al
A RS485 I/F for RSM, IEC60870-5-103
comt-oy——A3L
COM2-A

CoM2-B
777 FRAME EARTH B1 RS485 I/F for [EC60870-5-103

(Dual port model only: option)
[ CASEEARTH comz-ovjf_...---’
B3

\ Fibre optic I/F
(option)
TB3-B1

B2 i IRIG(*3)
. (*1)This connection is connected by wire link before
shipment.

(*2)Model 110 is not provided with Optical interface.
(*3)Model 110 is not provided with IRIG port.
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GRL150 — 120/ 420
A B |C TB1- TB:‘;
J J i | TP1 B4
CT & & & A5
R h | — 85
T . A6 *
Core balance, § /—5'6
N [ —"

FRAME EARTH B7

A8
BO1 .

B8 \
A9
BO2 - B9
A10 0

BO3 “ B10

BO4 - B11 Q

(P)

TB2-
A1l ]
Bl1 COMMAND t— 1 B
A2 |
Bl2 COMMAND ¢—
B2 BI2
A3 ]
BI3 COMMAND  ¢—
B3 BI3
Bl4 COMMAND — Ad
TB3-A16
BI5 COMMAND —— A17 Pilot wire Interface
Bl6 COMMAND  $— P For telecommunication
™ | O~
S i Optical Interface (*2
BI7 COMMAND Rx | & (*2)
BI8 COMMAND t—
(N) COM1-A —TB3-A2
.......... COM1 B A1 e
) RS485 I/F for RSM, IEC60870-5-103
c = +s5vdc COM1-0V AS:
D
SUPPL
= 0V
comz-A —1BFA2

RS485 I/F for IEC60870-5-103
(Dual port model only: option)

A10 Iﬁ
1) B10 ! Al
E 77 FRAME EARTH ~ COM2B 7T

L A3
[t CASEEARTH COM2-0V-
— B3

Fibre optic I/F

(option)
TB3-B1
B2 | IRIG (*3)
. (*1)This connection is connected by wire link before
shipment.

(*2)Model 120 is not provided with Optical interface.
(*3)Model 120 is not provided with IRIG port.

— 202 —



TOSHIBA 6F2S0828

Appendix G

<
Relay Setting Sheet %
X,
<

1. Relay Identification
2. Line parameter

3. Binary output setting @

4. Relay setting

5. Disturbance record KS ing
6. LED setting \
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Relay Setting Sheets
1. Relay Identification Date:
Relay type Serial Number
Frequency CT rating
dc supply voltage
Password
Active setting group
2. Transmission line parameters
CT ratio DIF: OC: EF: SEF:
3. Binary output setting
Model 100, 110, 120, 400, 410, 420 y N
Setting range Default Setting .
BO Logic Reset Functions 110 Setting
Logic | BOTD Functions Logic | BOTD Functions
BO1| OR/AND | Ins/D/Dw/Lat | In#1 | 0-500] OR | Del | In#1 | 348 GEN.TRIP In #1
In#2 | 0-500 n#2 | 0 In #2
In#3 | 0-500 In #3 Jum0 In #3
In #4 | 0-500 In#4 |0 In #4
Timer 0.00 - 10.00 0120
BO2 | OR/AND | Ins/DI/Dw/Lat | In#1 | 0-500] OR | Del | In#% | 348 GEN.TRP In #1
In#2 | 0-500 n#2 | 0 In #2
In#3 | 0-500 In #34y. 0 In #3
In #4 | 0-500 h#d [ 0 In #4
Timer 0.00 - 10.00 0.20
BO3 | OR/AND | Ins/D/Dw/Lat | In#1 | 0-500] OR | \Del |dn#1 | 256 DIF_TRIP In #1
In#2 |0-500 |- y n#2 | 0 In #2
In#3 | 0-500 | n#3 | 0 In #3
In#4 | 0-500 AR n# | 0 In #4
Timer 0.00 - 10.00 0.20
BO4 | OR/AND | Ins/D/Dw/Lat | In#1 | 04600), OR. | Del | In#1 | 256 DIF_TRIP In #1
n#2 |0500] 1 n#2 | 0 In #2
In#3 | 0-500 | n#3 | 0 In #3
In #4. [ 0-500 n# | 0 In #4
Timer 0.00 - 10:00 0.20
BO5 | OR/AND | Ins/D/Dw/Lat | In #49h0-500] OR | Del | In#1 | 1346 | RELAY_FAIL-A In #1
In #2 | 0-500 n#2 | 450 | COMMI_FAIL In #2
IN#3 | 0-500 In#3 | 440 SPSV1 In #3
= [n#4 | 0-500 n# | 0 In #4
Timer 0.00)- 10.00 0.20
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4. Default setting

Setting 1
Range Contents Default Setting of Relay Series(5A rating / 1A rating)
No. Name Units Model 1 | Model2 User
5Arating | 1Arating 10 | 110 ] 120 [ 400 | 410 420 Setting
| Active gp. 1-4 - | Active group 1
2 Common|  CTSVEN Off / ALMEBLK / ALM — |AC input imbalance Super Visor Enable ALM
BE IDSVEN Off / ALM&BLK / ALM - |1d monitoring control ALM
4 Parame| Line name Specified by user - |Line name no-name
| § tes cT 1-20000 ~ [cTratio 400
K EFCT 1- 20000 — |SEF CT ratio 400
7| Telecom|  SP.SYN. Master / Slave — |SP synchronization setting Master
j COM.IF PW/OPT — | Communication inter-face mode - OPT.
9 RL-MODE Auto / Manual — |Adjusting mode of the receiving level Auto
[ 1 M.RL 1.0-100.0 % | The receiving level value in manually adjusting mode 20.0
| 11 Appl. MOC1 D/IEC/IEEE/US/C —|oC1 Delay Type (if OCIEN=On) DT
12 MEF1 D/IEC/IEEE/US/C — |EF1 Detay Type (if EF1EN=On) - D | - ] - [ &7 -
[ 19 MSE1 D/IEC/IEEE/US/C — | sEF1 Delay Type (if SETEN=On) - | b | > D
[ 14 OTD Off/ On - | The function of open terminal detection use or not Off
194 DIF DIFEN Off / On — |DIF Enable On
[ 14 DIF-FS Off / OC/OCD/ Both — |DIF Fail Safe Enable Off.
| 11 ocC OC1EN Off/On — |OC1 Enable On
14 MOC1C-IEC NI/VI/EI/LTI — |OC1 IEC Inverse Curve Type (if MOC1=|EC) NI
E MOC1C-IEEE MI/VI/El — |OC1 IEEE Inverse Curve Type (if MOC1=|EEE) M
20 MOC1C-US CO2/C0O8 - |OC1 US Inverse Curve Type (if MOC1=US) CO2
E OC1R DEF / DEP — |OC1 Reset Characteristic (if MOCI=IEEE,orUS) DEFR
E OC2EN Off/On - |oc2Enable off
| 23 OC3EN Off/ On - |OC3 Enable Off
24 OC4EN Off / On — |OC4 Enable Off
289 EF EF1EN Off / On — |EF1Enable - On - - On -
76 MEF1C-IEC NI/VI/EI/LTI - |EF1 IEC Inverse Curve Type (if MEF1=IEC) - NI - - NI -
E MEF1C-IEEE Mi/VI/El — |EF1 IEEE Inverse Curve Type (if MEF1=IEEE) - M - — M -
E MEF1C-US CO2/C08 - |EF1US Inverse Curve Type (if MEF1=US) = €02 - - CO2 -
29 EFIR DEF / DEP — |EF1 Reset Characteristic (if MEFI=IEEE,orUS) - DEE - - DEF -
E EF2EN Off / On — |EF2Enable — Off. - — Off —
E EF3EN Off / On - |EF3 Enable - Off - - Off -
E EF4EN Off / On — |EF4 Enable — Off — — Off
33 SEF SE1EN Off / On — |SEF1 Enable - On - On
734 MSE1C-IEC NI/VI/EI/LTI - |SEF1 IEC Inverse Curve Type (if MSE1=IEC) - NI - NI
IE MSE1C-IEEE MI/VI/El — |SEF1 IEEE Inverse Curve Type (if MSE1=|EEE) - M — M
E MSE1C-US CO2/C08 - |SEF1 US Inverse Curve Type (if MSE1=US) - CO2 - CO2
? SE1R DEF / DEP — | SEF1 Reset Characteristic (if MSEI=|EEE,arlS), - DEF - DEF
[ 37 SE1S2 Off / On — |SEF1 Stage 2 Timer Enable (if(MSE1EN=On) - Off — Off
E SE2EN Off / On - |SEF2 Enable - Off - Off
| 39 SE3EN Off/ On — |SEF3 Enable - Off - Off
40 SE4EN Off / On — |SEF4 Enable — Off — Off
| 41 uc UC1EN Off / On - |UC1 Enable Off
42 UC2EN Off/ On — |UC2 Enable Off
43 Thermal THMVEN Off / On — | Thermal OL Enable. Off
[ 44 THMAEN Off / On — | Thermal Alarm Enable Off
45 BCD BCDEN Off / On — | Broken ConductorEnable Off
46 CBF BTC Off / On — | Back-trip coritrol Off
[ 47 RTC Off/ DIR/ OC — |Re-trip odntrol Off
48 Transfer| TTSW1 Off / Trip/ BO — {Transfer trip,Enable(CH1) Off
[ 49 TTSW2 Off / Trip/ BO — | Trafistex trip Enable(Cr2) Off
50 CLPICD CLEN Off / On — | Cold Load Protection Enable Off
[ 5 CLDOEN Off / On — €JCold Load drop-off Enable Off
IE DIF-ICD NA/BLK = | DIFtip blocked or not by inrush current detection NA
ﬁ OC-ICD NA/BLK = W OC/EF/SEF trip blocked or not by inrush current detection NA
54 DIF DIFI1 0.50 - 10.00 I 0.10-2.00 A |DIEd¢Threshold setting (if DIFEN=On) 5.00/1.00
E DIFI2 1.0-120.0 I 0.2-240 A {JDIF2 Threshold setting (if DIFEN=On) 15.0/3.0
IE DIFSV 50-100 % JMinimum operating current of DIFSV 50
[ 57 TIDSV 0-60 s ]Id err detected timer 10
| 54 OC OC1 0.1-25.0 I 0.02 - 5.00, A |OC1 Threshold setting (if OC1EN=On) 5.0/1.00
59 TOC1 0.00 - 300.00, s |OC1 Definite time setting (if MOC1=DT) 1.00
| 60 TOCIM 0.010 - 1.500 — |OC1 Time multiplier setting (if MOC1=IEC,IEEE,US) 1.000
| 61 TOC1R 0.0-300.0 s |OC1 Definite time reset delay (if OC1R =DEF) 0.0
[ 62 TOC1RM 0410 - 1.500: — |OC1 Dependent time reset time multiplier (if OC1R=DEP) 1.000
& 0C2 0.1-250 I 0.02 - 5.00 A |OC2 Threshold setting (if OC2EN=On) 25.0/5.00
E TOC2 0.00 - 300.00 s |OC2 Definite time setting (if MOC2=DT) 1.00
I 0OC3 0.9-250.0 I 0.02 - 50.00 A |OC3 Threshold setting (if OC3EN=On) 50.0/10.00
IE TOC3 0100~ 300.00 s |OC3 Definite time setting (if OC3EN=On) 1.00
| 67 oc4 01-2500 | 002-5000 | A |OC4 Threshold setting (if OC4EN=On) 100.0/20.00
68 TOCA 0.00 - 300.00 s | OC4 Definite time setting (if OC4EN=0On) 1.00
E OC5 0.1-250.0 I 0.02 - 50.00 A |OC5 Threshold setting 2.5/0.50
| 79 0oCcD 04 (Fixed) | 008(Fixed) | A |OCD Threshold setiing —
71 OC1-k 0.00 - 300.00 — |Configurable IDMT Curve setting of OC1. 0.00
| 72 001-a 0.00-5.00 - |ditto 0.00
73 0oc1-C 0.000 - 5.000 - |ditto 0.000
| 74 OC1-kr 0.00 - 300.00 — |ditto 0.00
| 75 oC1B 0.00-5.00 ~ ditto 0.00
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Range Contents Default Setting of Relay Series(5A rating / 1A rating)
No. Name Units Model1 Model2 User
5Arating | 1Arating 100 110 120 400 410 420 Setting
W EF EF1 0.1-25.0 | 0.02 - 5.00 A |EF1 Threshold setting (if EF1EN=On) - 1.5/0.30 - — 1.5/0.30 -
| 71 TEF1 0.00 - 300.00 s |EF1 Definite time setting. (if MEF1=DT) - 1.00 - - 1.00 -
EE TEF1IM 0.010 - 1.500 — |EF1 Time multiplier setting (if MEF1=IEC,IEEE,US) - 1.000 - — 1.000 —
KK TEF1IR 0.0 - 300.0 s |EF1 Definite time reset delay (if EF1R =DEF) - 0.0 - - 0.0 -
E TEF1RM 0.010 - 1.500 — |EF1 Dependent time reset time muitiplier (if EF1R=DEP) - 1.000 - - 1.000 -
B EF2 0.1-25.0 I 0.02 - 5.00 A |EF2 Threshold setting (if EF2EN=On) - 15.0/3.00 - — 15.0/3.00 -
E TEF2 0.00 - 300.00 s |EF2 Definite time setting.(if MEF2=DT) - 1.00 - - 1.00 -

83 EF3 0.1-250.0 I 0.02 - 50.00 A |EF3 Threshold setting (if EF3EN=On) - 25.0/5.00 - - 25.0/5.00 -
E TEF3 0.00 - 300.00 s |EF3 Definite time setting. (if EF3EN=On) - 1.00 - — 1.00 -
E EF4 0.1-250.0 I 0.02 - 50.00 A |EF4 Threshold setting (if EFAEN=On) - 50.0/10.00 - - 50.0/10.00 -

8q TEF4 0.00 - 300.00 s |EF4 Definite time setting. (if EFAEN=On) - 1.00 - — 1.00 -
| 87 EF1-k 0.00 - 300.00 — | Configurable IDMT Curve setting of EF1. - 0.00 - - 0.00 -
E EF1-a 0.00 - 5.00 - |ditto - 0.00 - - 0.00 -

89 EF1-C 0.000 - 5.000 — |ditto - 0.000 - - 0.000, —
E EF1-kr 0.00 - 300.00 — |ditto - 0.00 - — 0.00 -

91 EF1-8 0.00 - 5.00 — |ditto - 0.00 - - 0.00 -

92 SEF SE1 0.01-1.00 I 0.002 - 0.200 A |SEF1 Threshold setting (if SE1EN=On) - 0.05/0.010 - 0.05/0.010
E TSE1 0.00 - 300.00 s | SEF1 Definite time setting.(if MSE1=DT) - 1.00 - 1.00
794 TSE1M 0.010 - 1.500 - |SEF1 Time multiplier setting (if MSE1=IEC,IEEE,US) - 1.000 - 1.000
KE TSE1R 0.0 - 300.0 s |SEF1 Definite time reset delay (if SE1R =DEF) - 0.0 — 0.0
[ o TSE1RM 0.010 - 1.500 — | SEF1 Dependent time reset time multiplier (if SE1R=DEP) - 1.000 - 1.000
E TS1S2 0.00-300.00 s | SEF1 Stage 2 definite timer settings (if SE1EN=On and SE1S2=On) - 1.00 — 1.00
E SE2 0.01-1.00 I 0.002 - 0.200 A |SEF2 Threshold setting (if SE2EN=On) — 0.05/0.010 - 0.05/0.010
| od TSE2 0.00 - 300.00 s | SEF2 Definite time setting(if MSE2=DT) - 1.00 - 1.00

99 SE3 0.01-1.00 I 0.002 - 0.200 A |SEF3 Threshold setting (if SE3EN=0On) - 0.05/0.010' — 0.05/0.010
[ 10d TSE3 0.00 - 300.00 s | SEF3 Definite time setting (if SE3EN=0On) - 1,00 - 1.00
E SE4 0.01-1.00 I 0.002-0.200 | A |SEF4 Threshold setting (if SEAEN=On) - 0.05/0.040 - 0.05/0.010

102 TSE4 0.00 - 300.00 s | SEF4 Definite time setting.(if SEAEN=0On) — 4,00 — 1.00
E SE1-k 0.00 - 300.00 — | Configurable IDMT Curve setting of SEF1. i 0.00 - 0.00
| 104 SE1-a 0.00 - 5.00 - |ditto - 0.00 - 0.00
SE1-C 0.000 - 5.000 — |ditto ~ 0.00 — 0.00
SE1-kr 0.00 - 300.00 — |ditto — 0.00 - 0.00
SE1B 0.00-5.00 — |dito =(0.00) 0.00 —(0.00) 0.00
uc uct 0.5-10.0 I 0.10-2.00 A |UC1 Threshold setting (if UC1EN=On) 1.0/0.20
TUC1 0.00 - 300.00 s |UC1 Definite time setting (if UC1EN=0On) 1.00
uc2 05-100 | 010-200 | A Juc2Threshold setting (if UC2EN=On) 2.0/0.40
TUC2 0.00 - 300.00 s |UC2 Definite time setting (if UC2EN=0On) 1.00
Thermal THM 2.0-10.0 I 0.40 - 2.00 A | Thermal overload setting (if OLTEN=On) 5.0/1.00
THVIP 0.0-5.0 I 0.00 - 1.00 A |Pre Current value (if OLTEN=On) 0.0/0.00
TTHM 0.5-500.0 min | Thermal Time Constant (if OLTEN=On) 10.0
THVA 50 - 99 % | Thermal alarm setting (if OLTEN =On & ALTEN=0n) 80
BCD BCD 0.10 - 1.00 — | Broken Conductor Threshold setfing (ihlBCDENZOn) 0.20
TBCD 0.00 - 300.00 s |Broken Conductor Definite timé setting. (if BCDEN=On) 1.00
CBF CBF 0.5-10.0 I 0.10 - 2.00 A |CBF Threshold setting (if @8FEN=On) 2.5/0.50
TBTC 0.00 - 300.00 s |Back trip Definite time setting: 0.50
TRTC 0.00 - 300.00 s |Re-trip Definite time setting, 0.40
CLP/CD OC1 0.1-25.0 0.02 - 5.00 A |OC1 Threshold setting in CEPmode. 10.0/2.00
0C2 0.1-25.0 0.02 - 5.00 A |OC2 Threshold settinglimCLP mode; 25.0/5.00
0OC3 0.1-250.0 0.02 - 50.00 A |OC3 Threshold setting in/CLPmode. 100.0/20.00
Ooc4 0.1-250.0 0.02 - 50.00 A |OCA4 Threshold setting i CLP mode. 200.0/40.00
OC5 0.1-250.0 0.02 - 50.00 A |OC5 Thresheldsetting in CLP mode. 20.0/4.00
EF1 0.1-25.0 0.02 - 5.00 A |EF1 Threghold settingjin CLP mode. - 10.0/2.00 - - 10.0/2.00 -
EF2 0.1-25.0 0.02 - 5.00 A JEF2 Threshold settingiin CLP mode. - 25.0/5.00 - - 25.0/5.00 -
EF3 0.1-250.0 0.02 - 50.00 A |EF3fFhresholdsetting in CLP mode. - 100.0/20.00 - — 100.0/20.00 -
EF4 0.1-250.0 0.02 - 50.00 A |EF4 Threshold setting in CLP mode. - 200.0/40.00 - - 200.0/40.00 -
SE1 0.01-1.00 0.002 - 0.200 A JSEF1 Threshold setting in CLP mode. - 0.10/0.020 - 0.10/0.020
SE2 0.01-1.00 0.002 - 0.200 3, A |SEF2 Threshold setting in CLP mode. - 0.10/0.020 — 0.10/0.020
SE3 0.01-1.00 0.002 - 0.200 Ay, | SEF3 Threshold setting in CLP mode. - 0.10/0.020 - 0.10/0.020
SE4 0.01-1.00 0.002 - 0.200, A “|SEE4ffhreshold setting in CLP mode. - 0.10/0.020 — 0.10/0.020
BCD 0.10-1.00 - _4Broken Conductor Threshold setting in CLP mode. 0.40
TCLE 0- 10000 s |Cold load enable timer (if CLEN=On) 100
TCLR 0- 10000 s4 |Cold load reset timer (if CLEN=On) 100
ICLDO 0.5-10.0 I 010-2.00 A |Cold load drop-out threshold setting (if CLDOEN=On) 2.5/0.50
TCLDO 0.00 - 100.00 s | Cold load drop-out timer (if CLDOEN=1) 0.00
ICD-2f 10 - 50, % | Sensitivity of 2f 15
ICDOC 05~ 25.0 | 0.10-=5.00 A | Threshold of fundamental current 0.5/0.10
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Setting 2
Renge Default Setting of Relay Series(5Arating / 1A rating)
No. Name Units Contents Model1 Model2
SArating | 1Ardling 100 110 120 w | a0 |
1|Passwd Setting Password - -~ |Password for Setting menu 0000
| 2|Notes Plant name - == |Plant name no-name
3| Des. Description - - |Desciiption no-data
| 4 Com HDLC 1-32 - [Address for RSM100 1
B IEC 0-254 - |Address for IEC103 2
6| Protocal HDLC/IEC == |Switch for communications HDLC
K 23 96/192/576 ~|ditio 96 &
8| IECBR 96/192 - |ditto 192
K IECBLK Normdl / Blocked ~ it Norral
10| Record BITRN 0-128 == |Number of bi-trigger (on/off) events 100
1 Time 01-30 s [Record time 20
12| oC 0.1-2500 | 002-500| A |oc 10.0/2.00
_13 EF 01-2500 | 002-500| A |eF - 30/060 - -
|14 SEF 001-1.00 |0002-0200] A |SEF - 1.00/0.200 1.00/0.200
E Trip Off/On - |Distubance trigger Trip
ﬁ oC Off/On -~ |Disturbance trigger OC
| 17 EF Off/On - |Distubance trigger EF - On I On -
| 18 SEF Off/On - |Distubance trigger SEF - - On
| 19 SIG1 0-3071 - |Distubance record binary signal #1 Refer t5 heZGRL150(Disturbance)"sheet.
_20 SIG2 0- 3071 -~ |Distubance record binary signal #2
ﬁ SIG3 0- 3071 -~ |Distubance record binary signal #3 ditto
_22 SIG4 0- 3071 -~ |Disturbance record binary signal #4 ditto
_23 SIG5 0-3071 -- | Distubance record binary signal #5 ditto
ﬁ SIGe 0-3071 -- | Distubance record binary signal #6 ditto
_25 SIG7 0- 3071 -- | Disturbance record binary signal #7 ditto
_26 SIG8 0-3071 -- | Distubance record binary signal #8 ditto
_27 SIGo 0- 3071 -- | Disturbance record binary signal #9 ditto
E SIG10 0- 3071 -- | Disturbance record binary signal #10 ditto
E SIG11 0- 3071 -- | Disturbance record binary signal #11 ditto
30| SIG12 0- 3071 -- | Disturbance record binary signal # ditto
IE SIG13 0- 3071 - ditio
IE SIG14 0- 3071 - ditio
IE SIG15 0-3071 - ditio
IE SIG16 0-3071 - ditio
IE SIG17 0-3071 - ditio
IE SIG18 0-3071 - : " ditio
IE SIG19 0-3071 — |Distubancere: i ditto
E SIG20 0-3071 | Distutince recombi ditio
IE SIG21 0-3071 = |oisturs ditio
|40 SiGz 0-3071 - ditio
| 4| SIGB 0-3071 ditio
E SIG24 0-3071 record binary signal #24 ditto
| 43 SIG25 0-3071 isturbance record binary signal #25 ditto
;44 SIG26 0- 3071 ibance record binary signal #26 ditto
;45 Disturbance record binary signal #27 ditto
;46 Disturbance record binary signal #28 ditto
ﬁ Disturbance record binary signal #29 ditto
;48 Disturbance record binary signal #30 ditto
;49 Disturbance record binary signal #31 ditto
50 Disturbance record binary signal #32 ditto
| 51 Trip Circuit Supenision Enable Off
_52 CB condition super visor enable Off
_53 DS condition super visor enable Off
E Trip CounterAlam Enable Off
_55 1%y Alam Enable Off
_56 Operate Time Alam Enable Off
_57 FERAEN Off/On Frame emor rate alam enable Off
5| TCALM 1- 10000 - |Tip Count Alamn Threshold 10000
|5 ZI’WJVI. 10- 10000 E6 [syAlam 10000
IE YVALUE 10-20 ~ [Vwaiue 20
B OPTALM 100- 5000 ms | Operate Time Alam Threshold 1000
62 CF-PER 1-60 s |CF period threshold 10
ERALM 00-500 % 200
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Default Setting of Relay Series(5Arating / 1A rating)
No. Name Range Units Cortents Mookl 1 Model2 User
5Arating | 1Arating 100 110 120 a0 | a0 | ax Setting
64| Status Display Prim / Second. - |metering Prim
= Time sync. Off/BI/RS/IE/IR - |time sync source Off
& GMT 12-+12 hrs [time zone — 0
67 Binary | Bt BI1PUD 0.00- 300.00 s [BinaryInput Pickup delay 000
Input BI1DOD 0.00- 30000 s [Binary Input Drop-off delay 000
| &9 BI1SNS Norm/ Inv — [Binarynput sense Norm
I 70 B2 BIZPUD 0.00- 30000 s [BinaryInput Pickup delay 000
7| BI2DOD 0.00- 300.00 s [BinaryInput Drop-off delay 000
7] BI2SNS Norm/ Inv —  |BinaryInput Sense Norm <@
73 Bi3 BI3PUD 0.00- 30000 s [Binay Input Pickup delay 000
|74 BI3DOD 0.00- 300.00 s [BinaryInput Drop-off delay 000
| 75] BI3SNS Norm/ Inv - [BinaryInput Sense Norm
| 76| Bl BI4PUD 0.00- 300.00 s [Binarylnput Pickup delay 000
77 BI4DOD 0.00- 300.00 s [BinaryInput Drop-off detay 000
| 78] BI4SNS Norm/ Inv — |Binary Input sense Norm
| 79 BI5 BI5PUD 0.00- 300.00 S |BinaryInput Pickup delay
|80 BISDOD 0.00- 300.00 s [Binary Input Drop-off delay
8 BISSNS Norm/ Inv — [Binay input Sense
&2 Bi6 BIGPUD 0.00- 30000 S |Binary Input Pickup delay
I BIGDOD 0.00- 30000 s [Binary Input Drop-off delay
e BIGSNS Norm/ Inv - |Binary Input sense
| &) BI7 BI7PUD 0.00- 300.00 s |Binary Input Pickup delay .
I BI7DOD 0.00- 30000 s [Binary Input Drop-off delay 000
| &7l BI7SNS Norm/ Inv - |Binary Input sense Norm
IE BI8 BISPUD 0.00- 30000 s [BinaryInput Pickup delay 000
I BIBDOD 0.00- 30000 s [Binary Input Drop-off delay 000
o0 BIBSNS Norm/ Inv -~ |BinaryInput Sense Norm
K Aarm Text Specified by user — [ miamt Text ALARMI
I Aam? Tet Specified by user ~  |mam2Text ALARM2
I AarmB Text Specified by user ~  [mam3Text ALARM3
| ol Aarmd Text Specified by user — | mama Text ALARMA
9| LED | LED1 Logic OR/AND - |LED Logic Gate Type R
| og Reset Inst/ Latch - |LED Reset operation Inst
o7l In#1 0-3071 -~ |LED Functions 0
o In#2 0- 3071 ~ it 0
o n#6 0- 3071 — it 0
100 In#4 0-3071 — it 0
S LED2 Logic OR/AND - OR
102 Reset Inst/ Latch . Inst
109 In#l 0- 3071 - 0
104 In#2 0- 3071 — it 0
105 In#G 0- 3071 0
10 In#4 0- 3071 0
1071 LED3 Logic OR/AND ate Type R
108 Reset Inst/ Latch i Irst
| 100) In#1 0
110 In#2 0
1M1 In#3 0
112 In#4 0
113 IND1 IND Reset operation Inst
114 - |Virtual LED 0
115 ~  |aitto 0
11 ~  |aitto 0
117, ~  |aitto 0
118 ~  |aitto 0
119 ~  |aitto 0
120 ~  |aitto 0
121 ~  |aitto 0
122 IND2 -~ |IND Reset operation Inst
123 BIT1 0-3071 - |virtual LED 0
124] BIT2 0-3071 ~- |ditto 0
125 BHS 0- 3071 ~- |ditto 0
126 BIT4 0-3071 - |ditto 0
127} BIT5 0- 3071 ~- |ditto 0
128 BIT6 0-3071 - |ditto 0
1 BIT7 0-3071 - |ditto 0
30) BIT8 0- 3071 - |ditto 0
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PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle Flip Flop Time
Signal Turn All models Back Release Off | On | One None

30 90 |User Norm Up Signal Delay| Delay| Shot Time Value

P4
ic

#H

B HF B FE
| 3| R

CB N/O CONT
CB N/C CONT
DS N/O CONT
DS N/C CONT

[528]BI1 COM T
[5291BI2 COM T
[5301BI3 COM T
[56311BI4 COM T

X|X|X|>
<3| X<

FHEEEEEEE

EXT CB CLOSE | X [5632]BI5 COM T X
TC FAIL

IND.RESET X [5351BI8 COM T X
PROT BLOCK
DIF BLOCK
TR1 BLOCK
TR2 BLOCK
OC1 BLOCK
OC2 BLOCK
OC3 BLOCK
0OC4 BLOCK
EF1 BLOCK
EF2 BLOCK
EF3 BLOCK
EF4 BLOCK
SEF1 BLOCK
SEF2 BLOCK
SEF3 BLOCK
SEF4 BLOCK
UC1 BLOCK
UC2 BLOCK
CBF BLOCK

[V [V VR R U )
HHEEEEEEEE
[ [ |

FEEEEES
3

FEEEEE

T HE T E T EEEEEEEEEE

THM BLOCK
THMA BLOCK
BCD BLOCK

FEHTHFEE RS

e | T [ R R | R R | R R | | e | T 3 | T B | R [ R | R R (R | R

3+

FEEE

DIF-A FS
DIF-B FS
DIF-C FS
R.DATA ZERO

t 2641D
t

i

t

# |[EXT TRIP-A

t

t

t

2641D
2641D.

XIX|[>x
n|Tm
bl
(%2
o
0010
XXX

EXT TRIP-B
EXT TRIP-C
EXT TRIP

CBF INIT-A
#|CBF INIT-B
#|CBF INIT-C
#|CBF_INIT

#|UC1-A DO
id
+

[348]GEN.TRIP
[200lUCDO-A
[2011UCDO-B
[202]UCDO-C

UC1-B DO
UC1-C DO

EigRiqRighigRigh R qRiq R RiqRiqR g RiRiqRsqRiq R R i
(3 3 R

XXX X
XXX

— 209 —



TOSHIBA 6F2S0828

PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle Flip Flop Time
Ne Signal Turn All models Back Release Off | On | One None

30 90 | User Norm Up Signal Delay| Delay| Shot Time Value

1603
1604|UC2-A DO
1605|UC2-B DO
1606|UC2-C DO
1607

200]JUCDO-A
2011UCDO-B
202]UCDO-C

X|X|>x
XX

1620|OC1 INST TP
1621]OC2 INST TP
1622|OC3 INST TP
623|0C4 INST TP
624|EF1 INST TP
625|EF2 INST TP
1626|EF3 INST TP
1627|EF4 INST TP
1628|SEF1 INST TP
629|SEF2 INST TP
630|SEF3 INST TP
1631|SEF4 INST TP
1632|UC1 INST TP
1633|UC2 INST TP

1637

1640

164

TR1-R1
1649|TR2-R1
650|L.TEST-R1 X [11041SUB_COM4=R1 X
651]1.LINK-R1 X [1092]1COM5-R4 X

1657

1660

664|TP-A DELAY
1665|TP-B DELAY
1666|TP-C DELAY
667|TP-N DELAY

[3611GEN.TP-
[362]GEN.TP-
P-
P-

[363]1GEN.T
[3641GEN.T!

XXX
X|X[X|>X
o
o
3
7]

A
B
C
N
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TOSHIBA 6F2S0828

PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle Flip Flop Time
Ne Signal Turn All models Back Release Off | On | One None

30 | 90 |User Norm Up Signal Delay| Delay| Shot Time Value

1671
1672|TP_DELAY X [3601GEN.TP X 60 ms
1673
1674
1675
676
1677
1678
679
1680|DIF-A IC BLK
1681|DIF-B IC BLK
1682|DIF-C IC BLK
1683|0C IC BLK

684
1685
1686
687
1688
689
690
691
692
1693
1694
1695
1696
697
698
699
700
1701
1702
1703
1704
705
706
707
708
1709
1710
1711

373]ICD +[1099]COM4-R1 UF
3731ICD +[1099]COM4-R1 UF
373]1ICD + [1099]COM4-R1 UF
373]ICD

X|X|X| X

XX |X| X

1730

1733
1734

2038
2039
2040
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TOSHIBA 6F2S0828

PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle Flip Flop Timer
Ne Signal Turn Al models Back Release Off On [ Ore No;

30 90 | User Norm Up Signal Delay | Delay | Shot Time Value

2041
2042
2043
2044
2045
2046
2047
2048 |COMT-S
2049 [COM2-S 7S
2050 [COM3-S
2051 |COMA-S X [374]ICD_BLK-S X
2052 [COM5-S X [388]L.LINK X
2053
2054
2055
2056 |SUB_COMI-S X [390]LOCAL_TEST X
2057 |SUB_COMZ2-S
2058 |SUB_COM3-S
2059 [SUB_COM4-S
2060 [SUB_COM5-S
2061
2062
2063
2064 |SUB2_COMI-S
2065 |SUB2_COM2-S
2066 |SUB2_COM3-S
2067 |SUB2_COM4-S
2068 [SUB2_COM5-S
2069 [SUB2_COM6-S
2070 |SUB2_COM7-S
2071|SUB2_COM8-S
2072 |SUB2_COM9-S
2073|SUB2_COM10-S
2074 |SUB2_COM11-S
2075 |SUB2_COM12-S
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104

2548
2549
2550
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TOSHIBA 6F2S0828

PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle Flip Flop Time
Ne Signal Turn All models Back Release Off | On | One None

30 | 90 |User Norm Up Signal Delay| Delay| Shot Time Value

2560|TP1 X [348]GEN.TRIP X
2561|TP2 X [3481GEN.TRIP X
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PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop |
Cycle Flip Flop Timer
Ne Signal Turn All models Back Release Off | On | One ) No
30 90 | User Norm Up Signal Delay | Delay | Shot Time Value
2621
2622
2623

2624 [F RECORDT
2625 |F.RECORD2
2626 [F.RECORD3
2627 [F.RECORD4
2628
2629
2630

2631 2
2632 |D.RECORDT
2633 |D.RECORDZ
2634 |D.RECORD3
2635|D.RECORD4
2636
2637
2638
2639
2640 |SET.GROUPT
2641 [SET.GROUP2
2642 [SET.GROUP3
2643 [SET.GROUPA
2644
2645
2646
2647
2648 [SYNC_CLOCK
2649
2650
2651
2652 |ALARM
2653 |ALARNZ
2654 [ALARM3
2655 | ALARMA
2656 [CON_TPMDT
2657 |CON_TPMD2
2658 [CON_TPMD3
2659 |[CON_TPMD4
2660 |CON_TPMD5
2661|CON_TPMD6
2662 |CON_TPMD7
2663 [CON_TPMD8
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684 [ARC_COM RECV
2685 TEL_COM RECV]
2686 [PROT_COM_RECV
2687 |
2688 [TPLED RST RCV
2689 |ALMLED_RST _RC
2690 [ TPALM_RST_RCV
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6F2S0828

PLC Default setting

Output

Timing

Logic expression

Delay Time / Flip Flop

Ne

Signal

Cycle

30

90 | User

Turn

Flip Flop

Timer

Al models

Norm

Back
Up

Release
Signal

Off
Delay

On
Delay

One
Shot

Time Value

2691

2692

28713

2814

2815

2816

TEMP0O1

2817

TEMP002

2818

TEMPO003

2819

TEMP004

2820

TEMP005

2821

TEMP006

2822

TEMPOO7

2823

TEMPO08

2824

TEMP009

2825

TEMP0O10

2826

TEMPO11

2827

TEMPO12

2828

TEMP0O13

2829

TEMP014

2830

TEMPO15

2831

TEMPO16

2832

TEMPO17

2833

TEMP0O18

2834

TEMP0O19

2835

TEMP020

2836

TEMP021

2837

TEMP022

2838

TEMP023

2839

TEMP024

2840

TEMP025

2841

TEMPO026

2842

TEMPO27

2843

TEMP028

2844

TEMP029

2845

TEMP030

2846

TEMPO31

2847

TEMP032

2848

TEMP033

2849

TEMP034

2850

TEMPO035

2851

TEMP036

2852

TEMP037

2853

TEMP038

2854

TEMP039

2855

TEMPO040

2856

TEMP041

2857

TEMP042

2858

TEMPO043

2859

TEMP044

2860

TEMPO045

2861

TEMP046

2862

TEMP047

2863

TEMPO048

2864

TEMPO049

2865

TEMPO50

2866

TEMPO51

2867

TEMP052

2868

TEMP053

2869

TEMP054

2870

TEMP055

2871

TEMP056

2872

TEMPO57

2873

TEMPO058

2874

TEMP059

2875

TEMP060
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TOSHIBA 6F2S0828

PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop |
Cycle Flip Flop Timer
Ne Signal Turn All models Back Release Off | On | One ) No
30 90 | User Norm Up Signal Delay | Delay | Shot Time Value

2876 | TEMP061
2877 |TEMP062
2878 | TEMP063
2879 | TEMP064
2880 | TEMP065
2881 |TEMP066
2882 | TEMP067
2883 | TEMP068
2884 | TEMP069
2885 | TEMP070 &
2886 | TEMPO71
2887 | TEMP072
2888 [TEMP073
2889 | TEMP074
2890 | TEMPO75
2891 |TEMPQO76
2892 | TEMPO77
2893 | TEMP078
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|TEMP097
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
2935 |TEMP120
2936 [TEMP121
2937 |[TEMP122
2938 [TEMP123
2939 |TEMP124
2940 |TEMP125
2941 [TEMP126
2942 |TEMP127
2943 [TEMP128
2944 [TEMP129
2945|TEMP130
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TOSHIBA 6F2S0828

PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop |
Cycle Flip Flop Timer
Ne Signal Turn All models Back Release Off On | One ) No
30 90 | User Norm Up Signal Delay | Delay | Shot Time Value
2946 [TEMP131
2947 [TEMP132

2948 |[TEMP133
2949 |TEMP134
2950 | TEMP135
2951 |TEMP136
2952 |TEMP137
2953 | TEMP138
2954 [TEMP139
2955 |TEMP140 .
2956 |TEMP141
2957 |[TEMP142
2958 | TEMP143
2959 | TEMP144
2960 |[TEMP145
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
3015 | TEMP200
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PLC Default setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle Flip Flop Time
Ne Signal 30 | 90 | User Turn All models Norm Back Rglease Off | On | One Time Value None
Up Signal Delay| Delay| Shot
3016| TEMP201
3017|TEMP202
3018|TEMP203
3019|TEMP204
3020|TEMP205
3021|TEMP206
3022|TEMP207
3023|TEMP208
3024|TEMP209
3025|TEMP210
3026| TEMP211
3027|TEMP212
3028|TEMP213
3029|TEMP214
3030|TEMP215
3031|TEMP216
3032|TEMP217
3033|TEMP218
3034|TEMP219
3035|TEMP220
3036| TEMP221
3037|TEMP222
3038|TEMP223
3039 P224
3040|TEMP225
3041|TEMP226

3042|TEMP227
3043[TEMP228
3044 |TEMP229
3045|TEMP230
3046 | TEMP231
3047|TEMP232

3048 | TEMP233
3049|TEMP234
3050 P235
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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6F2S0828

Event record default setting

No. Name Range Unit Contents Default sefting User setting
Sig. NO. Signal name type
1 EV1 0- 3071 — |Event record signal 348 GEN.TRIP On/Off
2 EV2 0- 3071 —  |ditto 353 GEN.ALARM On/Off
3 EV3 0- 3071 —  |ditto 256 DIF_TRIP On/Off
4 EV4 0- 3071 —  |ditto 272 OC1_TRIP On/Off
5 EV5 0-3071 —  |ditto 276 OC2_TRIP On/Off
6 EV6 0- 3071 —  |ditto 280 OC3_TRIP On/Off
7 EV7 0-3071 — |ditto 284 OC4_ALARM On/Off
8 EV8 0- 3071 — |ditto 292 EF1_TRIP On/Off
9 EV9 0- 3071 —  |ditto 293 EF2 TRIP On/Off
10 EV10 0- 3071 —  |ditto 294 EF3 TRIP On/Off
1 EV11 0- 3071 —  |ditto 295 EF4_ALARM On/Off
12 EV12 0-3071 — |ditto 300 SEF1_TRIP On/Off
13 EV13 0- 3071 —  |ditto 301 SEF1-S2_TRIP On/Off
14 EV14 0- 3071 — |ditto 302 SEF2_TRIP On/Off
15 EV15 0- 3071 —  |ditto 303 SEF3_TRIP On/Off
16 EV16 0- 3071 — |ditto 304 SEF4_ALARM On/Off
17 EV17 0- 3071 — |ditto 308 UC1_TRIP On/Off
18 EV18 0- 3071 —  |ditto 312 UC2_ALARM On/Off
19 EV19 0- 3071 — |ditto 320 THM_ALARM On/Off
20 EV20 0- 3071 —  |ditto 321 THM_TRIP On/Off
21 EV21 0- 3071 — |ditto 322 BCD_TRIP On/Off:
22 EV22 0- 3071 — |ditto 328 CBF_RETRIP On/Off
23 Ev23 0- 3071 — |ditto 332 CBF_TRIP On/Off
24 EV24 0- 3071 — |ditto 340 TR1_TRIP ©n/Off
25 EV25 0- 3071 —  |ditto 341 INTERBERIP1 On/Off
26 EV26 0- 3071 — |ditto 342 TR2_TRIP On/Off
27 EV27 0- 3071 — |ditto 343 INTER_ TRIP2 On/Off
28 EV28 0- 3071 —  |ditto 0 On/Off
29 EV29 0-3071 —  |ditto 0 On/Off
30 EV30 0- 3071 —  |ditto 0 On/Off
31 EV31 0-3071 —  |ditto 0 On/Off
32 EV32 0- 3071 — |ditto 0 On/Off
33 EV33 0- 3071 — [ditto 48 DIF-A On/Off
34 EV34 0-3071 —  |ditto 49 DIF-B On/Off
35 EV35 0- 3071 —  |ditto 50 DIF-C On/Off
36 EV36 0- 3071 —  |ditto 368 CLP_STATEO On/Off
37 EV37 0- 3071 —  |ditto 369 CLP_STATE1 On/Off
38 EV38 0- 3071 —  |ditto 370 CLP_STATE2 On/Off
39 EV39 0- 3071 —  |ditto 37 CLP_STATE3 On/Off
40 EV40 0- 3071 —  |ditto 0 On/Off
M EV41 0- 3071 —  |ditto 512 BI1_COMMAND On/Off
42 EV42 0- 3071 —  |ditto 513 Bl2 COMMAND On/Off
43 EVv43 0- 3071 — |ditto 514 BI3_COMMAND On/Off
44 EV44 0- 3071 —, |ditte 515 Bl4_COMMAND On/Off
45 EV45 0-3071 —  |ditto 516 BI5_COMMAND On/Off
46 EV46 0- 3071 o ditto 517 Bl6_COMMAND On/Off
47 Eva7 0-3071 — |ditto 518 BI7_COMMAND On/Off
48 EV48 0- 3071 o o) 519 BI8_COMMAND On/Off
49 EV49 0- 3074 — |ditto 0 On/Off
50 EV50 0- 3071 + |ditto 0 On/Off
51 EV51 05,3071 & [ditto 0 On/Off
52 EV52 0- 3074, — |ditto 0 On/Off
53 EV53 0~ 3071 —  |ditto 0 On/Off
54 EV54, 0- 3071 — |ditto 0 On/Off
55 EV55 0-48071 —  |ditto 0 On/Off
56 EV56 0-3071 — |ditto 0 On/Off
57 EV57 0-3071 — |ditto 0 On/Off
58 EV58 0- 3071 —  |ditto 0 On/Off
59 EV59 0- 3071 —  |ditto 0 On/Off
60 EV60 0- 3071 —  |ditto 0 On/Off
61 EV61 0- 3071 —  |ditto 0 On/Off
62 EV62 0- 3071 —  |ditto 0 On/Off
63 EV63 0- 3071 —  |ditto 0 On/Off
64 EV64 0- 3071 —  |ditto 0 On/Off
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6F2S0828

Event record default setting

No. Name Range Unit Contents Default sefting User setting
Sig.NO. Signal name type
65 EV65 0-3071 — |ditto 0 On/Off
66 EV66 0-3071 — |ditto 0 On/Off
67 EVe7 0-3071 — |ditto 0 On/Off
68 EV68 0-3071 — |ditto 0 On/Off
69 EV69 0-3071 — |ditto 0 On/Off
70 EV70 0-3071 — |ditto 0 On/Off
71 EV71 0-3071 — |ditto 1345 RELAY_FAIL On/Off
72 EV72 0-3071 — |ditto 1346 RELAY_FAIL-A On/Off
73 EV73 0-3071 — |ditto 1348 SUM_err On/Off
74 EV74 0-3071 — |ditto 1350 SRAM_err On/Off
75 EV75 0- 3071 —  |ditto 1351 BU-RAM_err On/Off
76 EV76 0-3071 — |ditto 1353 EEPROM_err On/Off
77 EV77 0- 3071 —  |ditto 1354 AD_err On/Off
78 EV78 0-3071 — |ditto 1356 CT_err On/Off
79 EV79 0-3071 — |ditto 1358 DC_err On/Off
80 EV80 0-3071 — |ditto 1359 TC_fail On/Off
81 EV81 0-3071 — |ditto 1360 CB_err On/Off
82 EV82 0- 3071 —  |ditto 1361 TP_COUNT_ALM On/Off
83 EV83 0-3071 — |ditto 1362 OP_time_ALM On/Off
84 EV84 0- 3071 —  |ditto 1363 ly_ALM On/Off
85 EV85 0-3071 — |ditto 1366 Id_err On/Off
86 EV86 0-3071 —  |ditto 1369 DS_err On/Qff
87 EV87 0-3071 — |ditto 1370 ROM_data_eérr OnlOff
88 EV88 0-3071 — |ditto 1371 Unready!_ALM On/Off
89 EV89 0-3071 —  |ditto 1372 COM/1_fail Onloff
90 EV90 0-3071 — |ditto 1373 Synciafail On/Off
91 EVI1 0-3071 — |ditto 452 Term_rdy. On/Off
92 EV92 0-3071 — |ditto 0 On/Off
93 EV93 0-3071 — |ditto 0 On/Off
[<7] EVo4 0-3071 — |ditto 0 On/Off
95 EV95 0-3071 — |ditto 0 On/Off
96 EV96 0-3071 — |ditto 0 On/Off
97 EV97 0-3071 — |ditto 0 On/Off
98 EV98 0- 3071 —  |ditto 0 On/Off
99 EV99 0-3071 — |ditto 0 On/Off
100 EV100 0- 3071 —  |ditto (o] On/Off
101 EV101 0- 3071 —  |ditto 1024 SET.GROUP1 On
102 EV102 0-3071 — |ditto 1025 SET.GROUP2 On
103 EV103 0-3071 — |ditto 1026 SET.GROUP3 On
104 EV104 0-3071 — |ditto 1027 SET.GROUP4 On
105 EV105 0-3071 — |ditto 0 On
106 EV106 0-3071 — |ditto 0 On
107 EV107 0-3071 — |ditto 0 On
108 EV108 0-3071 —  |ditto 0 On
109 EV109 0-3071 —Qditto 1464 Sys.set_change On
110 EV110 0- 3071 — "|ditt, 1465 Rly.set_change On
11 EV111 0-3071 — |ditto 1466 Grp.set_change On
112 EV112 0- 3071 5 |ditto 1352 Data_lost On
113 EV113 0- 3071 —jditto 0 On
114 EV114 0- 3071 4 |[ditto 0 On
115 EV115 0,- 3074 +  |ditto 0 On
116 EV116, 0-3071 — |ditto 0 On
117 EVIA7 0y 3071 —  |ditto 0 On
118 EVA18 0- 3074 — |ditto 0 On
119 EV119 0- 3071 —  |ditto 1461 PLC_data CHG On
120 EV120 043071 —  |ditto 0 On
121 EV121 0-3071 — |ditto 1418 LED_RST On
122 EV122 0-3071 — |ditto 1448 DEMAND_CLR On
123 EV123 0- 3071 —  |ditto 1450 F.Record_CLR On
124 EV124 0-3071 — |ditto 1452 E.Record_CLR On
125\ | EV125 0- 3071 —  |ditto 1453 D.Record_CLR On
126°) EV126 0-3071 — |ditto 1454 CF_count_CLR On
127 EV127 0-3071 — |ditto 1462 TP_COUNT_CLR On
128 EV128 0-3071 — |ditto 1463 ly COUNT_CLR On
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Disturbance record default setting

No.| Name Range | Unit Contents Default setting User
NO. Signal name setting
T] 8IG1 | 0-3071 | — | oo 48 |DIF-A
2] SIG2 | 0-3071 — |ditto 49 |DIF-B
3] SIG3 | 0-3071 | — |ditto 50 |DIF-C
4] SIG4 | 0-3071 — |ditto 264 |DIFFS_OP
5] SIG5 | 0-3071 — |ditto 256 |DIF_TRIP
6 | SIG6 | 0-3071 — |ditto 63 |RELAY_BLOCK
7 | SIG7 | 0-3071 — |ditto 0 |NA
8 | SIG8 | 0-3071 | — |ditto 0 [NA
9] sIG9 | 0-3071 | — |ditto 0 |NA
10| SIG10| 0-3071 — |ditto 0 |NA
11] SIG11] 0-3071 — |ditto 0 [NA
12| SIG12| 0-3071 | — |ditto 0 [NA
13| SIG13] 0-3071 | — [ditto 0 |NA
14| SIG14 | 0-3071 — |ditto 0 |NA
15] SIG15| 0-3071 — |ditto 0 [NA
16 | SIG16 ] 0-3071 — |ditto 348 |GEN.TRIP
17| SIG17 | 0-3071 | — |ditto 0 [NA
18] SIG18 | 0-3071 | — |[ditto 0 |NA
19| SIG19| 0-3071 — |ditto 0 |NA
20| SIG20 | 0-3071 — |ditto 0 |[NA
21| SIG21| 0-3071 — |ditto 0 |NA
22| SIG22 | 0-3071 — |ditto 0 AINA
23| SIG23 | 0-3071 — |ditto 512 B4, COMMAND
24 | SIG24 ] 0-3071 — |ditto 513)4BI2 “COMMAND
25| SIG25] 0-3071 — |ditto 514 |BI8, COMMAND
26| SIG26 | 0-3071 — |ditto 515 |BI4_COMMAND
27| SIG27 | 0-3071 — |ditto 5167|BI5_COMMAND
28| SIG28 | 0-3071 — |ditto 517, |Bl16_COMMAND
29| SIG29 ] 0-3071 — |ditto 518 |BI7_COMMAND
30| SIG30| 0-3071 — |ditto 519 |BI8_COMMAND
311 SIG31| 0-3071 — |ditto 388 |I.LINK
32| SIG32| 0-3071 — |ditto 432 |REM1_IN_SRV

— 221 —



TOSHIBA




TOSHIBA 6F2S0828

Appendix H

Commissioning Test Sheet{Sample)

1. Relay identification
2. Preliminary check
3. Hardware check
3.1 User interface cheek
3.2 Binary input/Binary, output circuit check
3.3 AC input circuit'eéheck
4. Function test
4.1 Phasg current differential element DIF test

4 .2 Inverse definite minimum time overcurrent
element(IDMT) OC, EF and SEF test

4.3 Thermal overload element
4 4°CBF and UC element test
4.5 BCD element check
4:6 Cold load function check

9! 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 6
Station Date

Circuit Engineer :

Protection scheme Witness

Active settings group number \

2. Preliminary check Q(b
Ratings Q

CT shorting contacts
DC power supply
Power up

Wiring

Relay inoperative
alarm contact

/QDDDDD
/
LA

Calendar and clock

3. Hardware check

3

3.1 User interface check

N7

3.2 Binary input/BinaW output circuit check
Binary input cir t\ [ ]
Binary outpu% L]
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4. Function test

4.1 Phase current differential element DIF test

(1) Minimum operating value test

Tap setting I Measured current

(2) Percentage restraining characteristic test

Tap setting | Measured current (Ip)

x Tap

x Tap

20 x Tap

Element Test current
ocC 12 x g
20 x g
EF 1.2 x Ig
20 x g
SEF
x

£ Z

4.3 Thermal overload eIemeﬁ@

Element t current Measured operating time
T 12x g
-T 10 x Ig

Measured current

44 C%_ ar@ement test
ent Tap setting |
CBF
uc

L 4
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4.5 BCD element check

[ 1]
4.6 Cold load function check O
O
5. Protection scheme test
Scheme Results ¢

6. Metering and recording check EQ
e

[ ]
7. Conjunctive test
Scheme
On load check

Signaling circuit @

Tripping circui

N
>
&

L 4

N
o
¥
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RETURN / REPAIR FORM

Please fill in this form and return it to Toshiba Corporation with the GRL150 to be repaired.o

TOSHIBA CORPORATION Fuchu Complex O
1, Toshiba-cho, Fuchu-shi, Tokyo, Japan
For: Power Systems Protection & Control Department

Quality Assurance Section

4
Type:_ GRLI150 Model: @

(Example: Type: GRL150 Model:___110A-22-10 )

Product No.:
Serial No. :
Date:

O mal-operation

1. Why the relay is being returned ? K\

does not operate

increased error
investigation \

S
QO

2. Fault @ event records or disturbance records stored in the relay and relay settings are
elp formation to investigate the incident.

lease rm us of this information in respect to in the incident on a Floppy Disk, or by
plefing the Fault Record sheet and Relay Setting sheet attached.

O0O0Oa0o
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Fault Record

Date/Month/Year Time / / / : : .
(Example: 04/ Nov./ 2004 15:09:58.442)

Faulty phase: O

Prefault values

Iy: A IZr: A
Ip: A IpR:
I A IcR:
Ie: A Ida: %
Iy: A Igb:
Iy: A Idc QA
A

Ip:
I/1;: Q

Fault values
Iy: A . A
Ip: A R: A
Ic: A \ IcRr: A
Ie: A I4a: A
Iy: A Iqp: A
I: A Igc: A
Iop: A
THM: %
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3. What was the message on the LCD display at the time of the incident.

4. Please write the detail of the incident. \@

5. Date of the incident occurred. K
Day/ Month/ Year: / @/
(Exa Nov./2004)
on

6. Please write any comments L150, including the document.

&

Customer U
Na :\

y Name:

Telephone No.:

Facsimile No.:

Signature:
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Technical Data

e

DC auxiliary supply:

Superimposed AC ripple on DC supply:
DC supply interruption:
Binary input circuit DC voltage:

Ratings
AC current n: 1A or 5A
Frequency: 50Hz or 60Hz

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%

upto 50ms at 110V

110/125Vdc

220/250Vdc

43/54/60Vdc

24/30Vdc

Overload Ratings

AC current inputs:

3 times rated current continuous

100 times rated current for 1 second

Burden

N\

AC phase current inputs:
AC earth current inputs:
AC sensitive earth inputs:
DC power supply:

Binary input circuit:

< 0.1VA (1A rating), £0.3VA(5A rating)
< 0.1VA (1A rating), < 0:3VA (5A rating)
< 0.1VA (1A rating)y <0.2VA"(5A rating)
< 10W (quiescent)y< 15W (maximum)
< 0.5W per ifputiat,110Vdc

Phase-segregated current differential protection

DIFI1 (Small current region):
DIFI2 (Large current region):

Operating time:

0.10to 2,00A in 0.01A steps (1A rating)
0:50 t0y10.00A in 0.01A steps (5A rating)
0.210:24.0Ain 0.1A steps (1A rating)
1.0't0,120.0A in 0.1A steps (5A rating)
less than 35ms at 300% of DIFI1

Phase Overcurrent Protection R ‘

Nl

3

P/F 1stand 2nd Overcurrent thresholds:
P/F 3 and 4t Overcurrent thresholds:
Delay type (for 1t threshold) :

DTL delay:

IDMTL Time Multiplier Setting TMS:
Reset Type (for 1<t threshold):
Reset Definite Delay:

Reset Time Multiplier Setting RTMS:

OFF, 0.02 - 5.00A in 0.01A steps (1A rating)
OFF, 0.1 - 25.0Ain 0.1A steps (5A rating)
OFF, 0.02 - 50.00A in 0.01A steps (1A rating)
OFF, 0.1 -250.0A 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
0.00 - 300.00s in 0.01s

0.010 - 1.500 in 0.001 steps

Definite Time or Dependent Time.
0.0-300.0s in 0.1s steps

0.010 - 1.500 in 0.001 steps
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Earth Fault Protection

E/F 1stand 2nd Overcurrent thresholds:
E/F 31 and 4t Overcurrent thresholds:
Delay type (for 1st threshold):

DTL delay:

IDMTL Time Multiplier Setting TMS:
Reset Type (for 1st threshold):

Reset Definite Delay:

Reset Time Multiplier Setting RTMS:

OFF, 0.02 - 5.00A in 0.01A steps (1A rating)
OFF, 0.1 - 25.0Ain 0.1A steps (5A rating)
OFF, 0.02 - 50.00A in 0.01A steps (1A rating)
OFF, 0.1 -250.0A in 0.1A steps (5A rating)
DTL, [EC NI, [EC VI, IEC EI, UK LTI, IEEE MI,
IEEE VI, IEEE EI, US CO8 1, US CO2 STI
0.00 - 300.00s in 0.01s steps

0.010 - 1.500 in 0.001 steps

Definite Time or Dependent Time.

0.00 - 300.00s in 0.01s steps

0.010 - 1.500 in 0.001 steps

Sensitive Earth Fault Protection

&

SEF 1st, 2nd 3rd. & 4th Qvercurrent thresholds:
Delay Type (for 1st threshold):

DTL delay:

TMS:

Reset Type:

Reset Definite Delay:
RTMS:

OFF, 0.002 - 0.200A in 0.001A steps (1A fating)
OFF, 0.01 - 1.00A in 0.01A steps (5A rating)
DTL, [EC NI, I[EC VI, IEC EI, UK LTINEEE MK
IEEE VI, IEEE EI, US CO8 |, US£€02,ST!

0.00 - 300.00s in 0.01s stgps

0.010 - 1.500 in 0.001 steps

Definite Time or Depéndent Time.

0.00 - 300.00s in 0:01s ‘steps

0.010 - 1.500 in 0.001%steps

Phase Undercurrent Protection

\'

Undercurrent 1st, 2nd thresholds:

DTL Delay:

OFF, 0.10 - 2:00Ain 0:01A steps (1A rating)
OFF, 0s5y= 10.0A in'0.1A steps (5A rating)
0.00°- 300.00s in'0.01A steps

Inrush Current Detector

T ¢

Second harmonic ratio setting (l2f/ I+);

10 -'60% in"1% steps

Overcurrent thresholds: 0.10-,2.00A in 0.01A steps (1A rating)
0.5 -25.0A in 0.1A steps (5A rating)
e
Thermal Overload Protection . ‘ %

ls = k.Irc (Thermal setting):

Time constant:
Thermal alarm:

OFF, 0.40 - 2.00A in 0.01A steps (1A rating)
OFF, 2.0 - 10.0A in 0.1A steps (5A rating)
0.5 -500.0mins in 0.1min steps

OFF, 50% to 99% in 1% steps

Broken Conductor Protectionu

Broken conductor threshold (I2/l1)a

OFF, 0.10-1.00in 0.01 steps

CBF stage 1 DTL:

DTL delay: 0.00 - 300.00s in 0.01s steps
CBF Protectioi P \
CBF threshold: 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

CBF stage 2 DTL: 0.00 - 300.00s in 0.01s steps
Direct fibre optic interface

Type ofdfidre: Single mode 10/125 um
Connector: LC

Wave length 1300nm

Transmission distance: < 20km

— 233 —



TOSHIBA 6F2S0828
Pilot wire interface
Recommended Cable type: Twisted pair
Max pilot length using AWG24 (0.51mm¢): 3.0km
Max pilot length using AWG21 (0.72mm¢): 6.0km
Max pilot length using AWG19 (0.90mm¢): 8.0km
Connector: M3.5 screw terminals
Isolation: 5kV ac (integral)
20kV ac (with external isolation transformer)
Communication port - local PC (RS232) P o
Connection: Point to point
Cable type: Multi-core (straight)
Cable length: 15m (max.)
Connector: RS232C 9-way D-type female

Communication port - remote PC (RS485)

“ >

Connection:

Cable type:

Cable length:
Connector:
Isolation:
Transmission rate:

Multidrop (max. 32 relays)
Twisted pair cable with shield
1200m (max.)

Screw terminals

1kVac for 1 min.

64kpbs for RSM system

9.6, 19.2kbps for IEC608/0-52403

Communication port - remote PC (Fibre Optic for IEC60870-5-103) 0ty

Cable type:
Connector:
Transmission rate:

Graded-index muftizmode 50/125 or 62.5/125um fibre
ST
9.6, 19.2kbps)for IEC60870-5-103

Time synchronization port

V4 Bhd

Operating voltage

Connection: Screwdterminals
Time code: IRIG-B (AM modulated, TTL)

Binary Inputs

Number of inputs 8

Typical 74Vdc (min. 70Vdc) for 110/125Vdc rating
Jypical 138Vdc (min. 125Vdc) for 220/250Vdc rating
Typical 31Vdc (min. 28Vdc) for 48/54V/60Vdc rating
Typical 15Vdc (min. 13Vdc) for 24/30Vdc rating

Binary Outputs ~ 3

Number
Ratings: TP1, TP2 for tripping

Ratings: BO1 tg BOS

7

Make and carry: 4A continuously

Make and carry: 10A, 220Vdc for 0.5s (L/IR>5ms)
Break: 0.1A, 220Vdc (L/R=40ms)

Make and carry: 4A continuously

Make and carry: 10A, 220Vdc for 0.2s(Resistive load)
Break: 0.1A, 220Vdc (L/R=40ms)

Mechanical design

Weight
Casejeolon
Installation

5kg
2.5Y7.5/1(approximation to Munsell value)
Flush mounting
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ENVIRONMENTAL PERFORMANCE CLAIMS

Test

Standards

Details

Atmospheric Environm

ent

Temperature IEC60068-2-1/2 Operating range: -10°C to +55°C.

Storage / Transit: -25°C to +70°C.
Humidity IEC60068-2-78 56 days at 40°C and 93% relative humidity.
Enclosure Protection IEC60529 IP51 (Rear: [P20)

Mechanical Environment

. CA

Vibration IEC60255-21-1 Response - Class 1
Endurance - Class 1

Shock and Bump IEC60255-21-2 Shock Response Class 1
Shock Withstand Class 1
Bump Class 1

Seismic IEC60255-21-3 Class 1

Electrical Environment

AN

Dielectric Withstand IEC60255-5 2kVrms for 1 minute'betweef all terminals and earth.
2kVrms for 1 minute between independent circuits.
1kVrms for 1 minute aeross normally open contacts.

High Voltage Impulse IEC60255-5 Three positive,and‘three negative impulses of 5kV(peak),

1.2/50u80.5J between all terminals and between all terminals
and earth.

Electromagnetic Environment

AN

High Frequency
Disturbance / Damped
Oscillatory Wave

IEC60255-22-1 Class 3,
IEC61000-4-12 /
EN61000-4-12

TMHz 2.5kV applied to all ports in common mode.
1MHZ1.0kV applied to all ports in differential mode.

Disturbance

IEC61000-4-16 /
ENG1000-4-16

Electrostatic Discharge | IEC60255-22-2 Class 3, 6KV contact discharge, 8kV air discharge.
I[EC61000-4-2 / ENG1000:4-2
Radiated RF I[EC60255-22-3 Class /3, Field strength 10V/m for frequency sweeps of 80MHz to 1GHz
Electromagnetic IEC61000-4-3 ({EN61000-4-3 | and 1.7GHz to 2.2GHz. Additional spot tests at 80, 160, 450,
Disturbance 900 and 1890MHz.
Fast Transient IEC60255-22-4, 4kV, 2.5kHz, 5/50ns applied to all inputs.
Disturbance IEC61000-44,/ EN61000-4-4
Surge Immunity IEC60255-22-5, 1.2/50us surge in common/differential modes:
IEC61000-4-5 / EN61000-4-5 | HV ports: 2kV/1kV
PSU and /O ports: 2kV/1kV
RS485 port: 1kV/ -
Conducted RE I[EC60255-22-6 Class 3, 10Vrms applied over frequency range 150kHz to 100MHz.
Electromagfetic IEC61000-4-6 / EN61000-4-6 | Additional spot tests at 27 and 68MHz.
Disturbance
Power Frequency IEC60255-22-7, 300V 50Hz for 10s applied to ports in common mode.

150V 50Hz for 10s applied to ports in differential mode.
Not applicable to AC inputs.

Conducted and
Radiated Emissions

IEC60255-25,
EN55022 Class A,
IEC61000-6-4 / EN61000-6-4

Conducted emissions:

0.15 to 0.50MHz: <79dB (peak) or <66dB (mean)
0.50 to 30MHz: <73dB (peak) or <60dB (mean)
Radiated emissions (at 30m):

30 to 230MHz: <30dB

230 to 1000MHz: <37dB
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Test | Standards

Details

European Commission Directives

c € 89/336/EEC

Compliance with the European Commission Electromagnetic
Compatibility Directive is demonstrated according to EN
61000-6-2 and EN 61000-6-4.

73/23/EEC

Compliance with the European Commission Low Voltage
Directive is demonstrated according to EN 50178 and EN
60255-5.
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Symbols used in the scheme logic and their meanings are as follows:

Signal names

Marked with [ | : Measuring element output signal

Marked with

!

Signal number

OO

Marked with [C—: Signal number and name of binary input by PLC functior®

Signal No. Signal name

Z
>

Marked with [ ] : Scheme switch
Marked with " " . Scheme switch position 0
Unmarked : Internal scheme logic signal Q
AND gates @
A— B C Qutput
B & tout 1 1 1 1
Outpu Other cases 0
C— K
A | @ A B C Output
B & (o) 1 1 0 1
Other cases 0
A B C Output
1 0 0 1
Other cases 0
OR gates
A B C Output
21 [ Output 0 0 0 0
— Other cases 1
A | A B C Qutput
* B >1 Output 0 0 1 0
c — Other cases 1
A | A B C | output
B— 21 [ Output 0 1 1 0
c —9 Other cases 1
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Signal inversion

A Output O
A 1 Output 0 1
1 0

4
Delaye pick-up tim@ setting

9
XXX: Settime
XXX (b
I

Timer

Delayed drop=eff timer with fixed setting

- XXX:  Set
XXX

@up timer with variable setting
-YYY: Setting range
XXX -YYY &

elayed drop-off timer with variable setting

— ]
@ XXX -YYY: Setting range

One-shot timer \
A
A T %

|_|
\4
Output J_l |_|
<>

é XXX -YYY: Setting range
Flip-flop c

|

S R Output
0 0 No change
F/F [ Output 1 0 1
— 0 1 0
1 1 0
Scheme switch
A Switch Output
A. Output 1 ON 1
ON Other cases 0
Switch Qutput
+ Qutput ON 1
ON OFF 0
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IEC/UK Inverse Curves (NI) IEC/UK Inverse Curves (V1)
(Time Multiplier TMS = 0.1 - 1.5) (Time Multiplier TMS = 0.1 - 1.5)
100 100
10
10

O O
()
£ £
= =

o o 1
= j=
T T
3 o
o o
o o

1
) t
0.1 0.01
1 10 100 1 10 _ 100
Current (Multiplg,of Settin Current (Multiple of Setting)

Norma%& Very Inverse
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1000

100

Operating Time (s)
=

—_

0.1

0.01

IEC/UK Inverse Curves (El)
(Time Multiplier TMS = 0.1 - 1.5)

L 4

N

Operatin@
S

10 100

Itiple of Setting)

eaves (LTI

10
Current (Multiple of Setting)

100

ly Inverse

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 '.

Operating Time (s)
Operating Time (s)

0.01

1 10 1 10 100
Current (Multiple of Setting) Current (Multiple of Setting)

Very Inverse

<
o
o
o
=
Qo
@
<
=]
<
)
o
oo
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IEEE Inverse Curves (El)

(Time Multiplier TMS = 0.1 - 1.5) O
100

10

Operating Time (s)

0.01

1 10 10 @
Current (Multiple of Setting)
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)

COS8 Inverse O CO2 Short Time Inverse
0\
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|IEC60870-5-103 Configurator

IEC103 configurator software is included in a same CD as RSM 100, and can be installed ea§ily’
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 Configirates, can be viewed by clicking
[Help]—[Manual] on IEC103 Configuratot.
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
Ong'COMMON ADDRESS OF ASDU (identical with station address)

3 List ofdlnformation

Thie following items can be customized with the original software tool “IEC103 configurator”.
(Forddetails, refer to “IEC103 configurator” manual No.6F2S0839.)

-, 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
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measurand quantities
- Common setting

e Transmission cycle of Measurand frame
e FUN of System function
e Test mode, etc.

CAUTION: To be effective the setting data written via the RS232C, turn off the DE 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 (FUN),/ 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 /thewFunction types and Information
numbers that will be returned during the GI cycle ateshown in the table below.

For details, refer to the standard IEC60870-5-103%ection 7.4.3.
3.1.3 Cyclic measurements

The relay will produce measured values using,Type ID=3 or 9 on a cyclical basis, this can be
read from the relay using a Class 2 poll. Theyate at which the relay produces new measured
values can be customized.

3.1.4 Commands

The supported commands gan be, customized. The relay will respond to non-supported
commands with a cause of fransmission (COT) of negative acknowledgement of a command.

For details, refer to the Standard IEC60870-5-103 section 7.4.4.
3.1.5 Test mode

In test mode, both spentaneous messages and polled measured values, intended for processing
in the control’System, are designated by means of the CAUSE OF TRANSMISSION ‘test
mode’. This'‘means§ that CAUSE OF TRANSMISSION = 7 ‘test mode’ is used for messages
normally'transmitted with COT=1 (spontaneous) or COT=2 (cyclic).

For detailsrefer to the standard IEC60870-5-103 section 7.4.5.
3.146 Blocking of monitor direction

If thegblocking of the monitor direction is activated in the protection equipment, all indications
and measurands are no longer transmitted.

For details, refer to the standard IEC60870-5-103 section 7.4.6.

3.2 List of Information

The followings are the default settings.
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List of Information

IEC103 Configurator Default setting

INF Description Contents Gl |Type| COT FUN DPI
ID Signal No.] OFEJs©N
Standard Information numbers in monitor direction
System Function
0 |End of General Interrogation |Transmission completion of Gl items. - 8 10 255 - - -
0 |Time Synchronization Time Synchronization ACK. - 6 8 255 - - -
2 |Reset FCB Reset FCB(toggle bit) ACK -- 5 3 192 -- -- --
3 |Reset CU Reset CU ACK - 5 4 192 - - -
4 |Start/Restart Relay start/restart -- 5 5 192 - -- --
5 |Power On Relay power on. Not supported - - -
Status Indications
16 |Auto-recloser active :if(i:i\i/seYpi(;sirsnigloestsoibtljesi::(t;:/r:closer, this item is set Not supported
17 |Teleprotection active m’s“i’tf;“i‘;”sifit';gatcet'sz‘_"l‘;:;’ft::ﬁ”;}ii;jﬁfb'e’ Gl | 1 1,9,12 192 722 1 2
18 |Protection active gct{::ep:?f;tlzgtlioax]a;gﬁ/lz this item is set to ol | 1| 1902 102 723 1] 2
19 [LED reset Reset of latched LEDs - 1 1, Mp12 192 1418 - 2
20 [Monitor direction blocked S;Zf:n:hfgggtfnzmii:;f:;‘t‘mi;'ay tocontrol | g |4 oM 192 1040 1] 2
21 [Tt moce el I SN e I SN R E
22 |Local parameter Setting Z\(/Zi? i: zz:;ntg S:Z?l?r?)lesr;/iiedn:he atthe local, the Not supported
23 |Characteristic1 Setting group 1 active Gl 1 1,9,11,12 192 1024 1 2
24 |Characteristic2 Setting group 2 active Gl 1 1,9,11,12 192 125 1 2
25 |Characteristic3 Setting group 3 active Gl 1 1,9, 11,12 192 1026 1 2
26 |Characteristic4 Setting group 4 active Gl 1 1,9, 11,12 192 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 cugrent supervision Gl 1 | 1,9 | 192 | 1356 | 1 | 2
33 |Measurand supervision V Zero sequence|Voltage Supervision Not supported
35 |Phase sequence supervision |Negative seguenceyvoltage supevision Not supported
36 |Trip circuit supervision Output circuit supervision Gl 1 | 1,9 | 192 | 1359 | 1 | 2
37 |I>>backup operation Not supported
38 |VT fuse failure VT“ailure Not supported
39 |Teleprotection disturbed CF(Communication system Fail) supervision ¢]] 1 1,9 192 439 1 2
46 |Group warning Only alarming Gl 1 1,9 192 1346 1 2
47 |Group alarm Trip blocking and alarming Gl 1 ,9 192 1343 1 2
Earth Fault Indications
48 |Earth Fault L4 A phase earth fault No set
49 |Earth Fault L2 B phase earth fault No set
50 |Earth Fault L3 C phase earth fault No set
51 |Earth Fault Fwad Earth fault forward Not supported
52 |Earth Fault Rev Earth fault reverse Not supported
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IEC103 Configurator Default setting

INF Description Contents Gl |Type| COT FUN DPI
ID Signal NO.] OFE]JzON
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 HEN 1 192 B E
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 |TripL3 C phase, B-C phase or C-A phase trip Nosset

72 |Trip I>>(back-up) Back up trip Not suppgrted

73 |Fault location X In ohms Fault location Notisupported

74 |Fault forward/line Forward fault Not supported

75 |Fault reverse/Busbar Reverse fault Notisupported

76 :;:I:Spr;?ttg;ﬁon Signal Carrier signal sending Nét supported

77 |Teleprotection Signal received|Carrier signal receiving Not supported

78 |Zone1 Zone 1 trip Not supported

79 |Zone2 Zone 2 trip Not supported

80 |Zone3 Zone 3 trip Not supported

81 |Zone4 Zone 4 trip Not supported

82 |Zoneb5 Zone 5 trip Not supported

83 |Zoneb6 Zone 6 trip Not supported

84 |General Start/Pick-up Any elements pick-up No set

85 |Breaker Failure CBF trip or CBF retrip - |2 ] 1 192 32 | - | 2
86 |Trip measuring system L1 Not supported

87 |Trip measuring system L2 Not supported

88 |Trip measuring system L3 Not supported

89 |Trip measuring system E Not supported

90 |Trip I> Inverse time OC trip No set

91 |Trip I>> Definite time OC trip No set

92 |Trip IN> Inverse time earth fault @C trip No set

93 |Trip IN>> Definite time eafthfault OCstrip No set

Autoreclose indications

128 |CB 'ON' by Autoreclose CB close commandioutput Not supported

129 ,iac')?e'\i‘|§syelong-nme Not supported

130 |Autoreclose Blocked Autoreclose block Not supported
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IEC103 configurator Default setting

INF Description Contents Gl lege coT | FUN |Max. NG.
Measurands

144 |Measurand | <meaurand > No 0

145 |Measurand |,V <meaurand |> No 0

146 |Measurand I,V,P,Q <meaurand |> No 0

147 [Measurand IN,VEN <meaurand |> No 0

148 I;/I}c—,(\;?urand IL1,2,3, VL1,2,3, Laﬁq:abéljfér:gah\:b, Ve, P, Q, f measurand _ 9 2.7 192 9
Generic Function

240 |Read Headings Not'supported

241 Efe:(:;:)t:ibutes of all entries Nof supported

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 la 7 52 long 0 4096 3.41333

Ib 7 56 long 0 4096 3.41333

lc 7 60 long 0 4096 3.41333
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IEC103 Configurator Default settifg]

INF Description Contents d(i:r(;,;iirgL Trge cot | FUN
Selection of standard information numbers in control direction
System functions
o [t e o [
0 |Time synchronization - 6 8 255
General commands
16 |Auto-recloser on/off Notsupparted
17 |Teleprotection on/off ON/OFF 20 20 192
18 |Protection on/off *1) ON/QFF 20 20 192
19 |LED reset Reset indication of latched LEDs. ON 20 20 192
23 |Activate characteristic 1 Setting Group 1 ©N 20 20 192
24 |Activate characteristic 2 Setting Group 2 ON 20 20 192
25 |Activate characteristic 3 Setting Group 3 ON 20 20 192
26 |Activate characteristic 4 Setting Group 4 ON 20 20 192

Generic functions

Read headings of all defined

240 Not supported
groups

241 Rea‘d values or attributes of all Not supported
entries of one group

243 Read directory of a single Not supported
entry

244 Read values or attributes of a Not supported
single entry

245 General Interrogation of Not supported
generic data

248 |Write entry Not supported

249 |Write entry with confirmation Not supported

250 |Write entry with execution Not supported

(*1) Note: While the relay receives the "Rrotection off" command, " IN SERVICE LED" is off.

Details of Command settings in [E€10% configurator

INF DCO
Sig off | Sigon Revggl'Valid time
17 2685 2685 vz 0
18 2686 2686 v 0
19 0 2688 200
23 0 2640 1000
24 0 2641 1000
25 0 2642 1000
26 0 2643 1000

V(i signal reyerse
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Description Contents GRL150 supported Comment
Basic application functions
Test mode Yes
Blocking of monitor direction Yes
Disturbance data No
Generic services No
Private data Yes

Miscellaneous

Max. MVAL = rated

Measurand value times
Current L1 la Configurable
Current L2 Ib Configurable
Current L3 Ic Configurable
Voltage L1-E Va No
Voltage L2-E Vb No
Voltage L3-E Ve No
Active power P P Na
Reactive power Q No
Frequency f f No
Voltage L1 - L2 Vab No

Details of Common settings in [EC103 configurator

- Remote operation valid time [ms]:
- Local operation valid time [ms]:

- Measurand period [s]:

- Function type of System functions:
- Signal No. of Test mode:

4000
4000
2
192
1039

- Signal No. for Real time and 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 0 N D B~ W

31

: time-tagged message

: time-tagged message with relative time

: measurands I

: time-tagged measurands with relative time
: identification

: time synchronization

: general interrogation termination

: measurands II

10:
11:
20:
23:
26:
27:
28:
29:
30:

generic data

generic identification

general command

list of recorded disturbances

ready for transmission for disturbance data
ready for transmission of a channel

ready for transmission of tags
transmission of tags

transmission of disturbance yalues

: end of transmission

COT: Cause of Transmission (refer to IEG608%0-5-103 section 7.2.3)

01N N kA WIN—

Ne

: spontaneous

: cyclic

: reset frame countbity(FCB)

: reset communigation/unit (CU)
: start / restart

: power on

: test mode

: time synchrenization

: generaldnterrogation

10:
11:
12:
20:
21:
3l
40:
41:
42:
43:
44

tefmination/of general interrogation

logal @peration

remote 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
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 ¢

Second draft:  ###xxx 02.csv \@

Third draft: wxkkkk (03.csv
r Revision number @

The name “*****%x” is recommended to be able to discriminate the rela e such as GRZ100 or
GRL100, etc. The setting files remark field of IEC103 is able ter up to 12 one-byte

characters. It is utilized for control of IEC103 setting data.

% JH_D1.csv - IEC103 Conligurator =10 x|
Fil(l) Wiew(Y) Communkcation(C) Onlns MerulPl  Help(H)

I'me | |

el tppe:
TGNET0D
Lo Saing e’z emark [GRA1001.00
Flmote operstion vaid tie jnt]
Wils |
Check Sum
ol Lol operalion vild line
g alicn v ms]

Meazurand period []

Function type of Syttem

L 4

(2) Saving thelEC103 @
The IEC103 setting'data 1 recommended to be saved in external media such as FD (floppy disk)

or CD-R, not to aj the folder.

Q>Q)
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Troubleshooting
No. Phenomena Supposed causes Check / Confirmation
Object Procedure
1 Communication Address setting is incorrect. BCU Match address setting between BCU'and relay.
trouble .<|E910.3 RY Avoid duplication of address with other relay.
communication is
not available.) Transmission baud rate setting is BCU Match transmission baud rate setting between
incorrect. BCU and relay.
RY
Start bit, stop bit and parity settings of | BCU Go over the following'settings by BCU. Relay
Qata that BCU transmits to relay is setting is fixed as following settings.
incorrect - Start bt 1hif
- Stop bit;, 1bit
- Parity,settingieven
The PRTCL1 setting is incorrect. (The RY Change the PRTCL1 setting. Relation between
model with PRTCL1 setting.) PRICL Tsetting and available transmission
protocobis referred to the following table.
RS485 port at the | PRTCL1 | PRTCLA1
back of the relay | =HDLC =IEC
COM1 (CH1) HDLC [EC
COM2 (CH2) IEC -
RS485 or optical cable interconnection 4| Cable - Check the connection port.(CH1/CH2)
Is incorrect. - Check the interconnection of RS485 A/BICOM
- Check the send and received interconnection of
optical cable.
The setting of converter isjin€orrect. Converter | Inthe event of using G1IF2, change the DIPSW
(RS485/0ptic conversion is executed setting in reference to INSTRUCTION MANUAL
with the transmission channel, etc.) (6F2S0794).
The relationshiptbetween logical “0/1” of | BCU Check the following;
the signal and Sig.on/off is incorrect. (In Logical0 : Sig.on
the eventief using,optical cable) Logical1:Sig.off
Terminal resistor is not offered. cable Impose terminal resistor (150[ohms]) to both ends
(Especially'when RS485 cable is long.) of RS 485 cable.
Rélay cannot 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 ;rédutransmlttmg the next requirement frame on
receiving switch control is irregular in '
half-duplex communication.)
The requirement frame from BCU and BCU Check to set the time-out of reply frame from the

the reply frame from relay contend.

(The sending and receiving timing
coordination is irregular in half-duplex
communication.)

relay.

Time-out setting: more than 100ms (acceptable
value of response time 50ms plus
margin)
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No. Phenomena Supposed causes Check / Confirmation
Object Procedure
2 HMI does not The relevant event sending conditionis | RY Change the event sending condition (sig
display IEC103 not valid. number) of IEC103 configurator if th g
event on the SAS error. When the setting is correct, ch ignal
side. condition by programmable LED, etc.
The relevant event Information Number | RY Match the relevant event InformatiogNumber

(INF) and/or Function Type (FUN) may (INF) or Function Type (FUN) between the relay
be different between the relay and SAS. and SAS.

3 setting data from
ring from the sum
ator, initialise the relay.

The relay is not initialised after writing RY
IEC103 configurator setting.

It changes to the block mode. RY settling to Normal.
3 Time can be BCU does not transmit the frame of time | BCU i e of time synchronisation.
synchronised with | synchronisation.
::E)Cm1n(1)3nic ation The settling of time synchronisation RY e the settling of time synchronisation
' source is set to other than IEC. IEC.

(Note) BCU: Bay control unit, RY: Relay
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Resistor Box G1RE1-01

transmitting signal interferes with other communication signals in a multi-core pilot wire ca

Specification O

S5kVac for 1 min. between all terminals and DIN rail.

GIRE]1 resistor box is available for reducing the transmission level of GRLI150 if l@

Outline and Mounting ¢
Outline: %
P 58
- 48
< 52.8 S
A
(o]
g o
0000000 @(b
U1 U2 U3 U4 U5 U W R
Mounting: DIN rail (35 mm) \
Note: DIN rail is not supplie 1 prepares DIN rail.
Connection terminal:’ , Maximum wire size; 2.1mm (14AWG) for solid wire or
12AWG) for stranded wire

Q
&

Q>Q)
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Connections

Internal connection:

External connection:

The transmission level of GRL\Qbe adjusted by selecting a terminal among U1 to U4.

U4 RESISTOR BOX G1RE1
-1
R4: 3602
U3
R3: 3602
H
R2: 3602
L}:
R1: 360
.
U6
us

"
o
Q

W3
w2

GRL

o

N
i

Pilot wire

Wi U4 i7B3-A16

w2 Us

ws  us—] A
G1RET GRL150

@e: If U5 and W2 selected, the transmission level of GRL150 is not reduced.

O

O
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Line Differential Protection GRL150 Information Required with Ordering

1 2 3 4 5 6

7 8 9|10

11

12

13

14

15

[e|RrR[L]s]s]o]- 0

A

0

0

O

Model

Telecommunication
Pilot wire interface

Both pilot wire and optical interface

Back-up Scheme

Back-up Phase OC Protection
Back-up Phase OC and EF Protection
Back-up Phase OC and Sensitive EF Protection

N

CT, Frequency, Vdc Rating

1A, 50Hz, 110/125Vdc
1A, 60Hz, 110/125Vdc
5A, 50Hz, 110/125Vdc
5A, 60Hz, 110/125Vdc
1A, 50Hz, 220/250Vdc
1A, 60Hz, 220/250Vdc
5A, 50Hz, 220/250Vdc
5A, 60Hz, 220/250Vdc
1A, 50Hz, 48/54/60Vdc
1A, 60Hz, 48/54/60Vdc

5A, 50Hz, 48/54/60Vdc
5A, 60Hz, 48/54/60Vdc
1A, 50Hz, 24/30Vdc
1A, 60Hz, 24/30Vdc
5A, 50Hz, 24/30Vdc

5A, 60Hz, 24/30Vdc %

IOTMMOOT>» o NOo®

Fibre Optic

Rear communication port
RS485 \

© WIN =

Dual RS485 \
RS485 + Fibre Optic

Miscellaneous
None

LED label

O

Standard

None

ACCESSQM

@

n Trans. for Pilot Wire Comm. (option)

i0
rnal 15kV Isolation Transformer for Pilot Wire Interface

EB-110

esistor Box (option)

G1RE1-01

E Resistor boox
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Version-up Records

Version Date Revised Section Contents
No.
0.0 Jul. 22, 2005 - First issue
0.1 Sep. 06, 2005 1 Modified Table 1.1.
221,223,224 | Modified Figures 2.2.1.1,2.2.3.1,2.2.4.1 and 2.2.4.2.
225,226,229 | Modified the description.
23.2,24.1,25.1 | Modified Figures 2.3.2.1102.3.24,2.4.1.1t102.4.1.4,and 2.5.1.110 2.5.1.4.
2.6.1,2.9.1 Modified Figures 2.6.1.2 and 2.9.1.1.
2.10.1 Modified the description and Figure 2.10.1.3.
212 Modified Figures 2.12.1 and 2.12.2.
3.2.3,3.3.3,3.3.7 | Modified Figures 3.2.3.1, 3.3.3.1, 3.3.7.1 and/8.37"2:
3.35 Modified the description.
Appendices Modified Appendix E, G, J and M.
0.2 Nov. 18, 2005 2.2.5 Modified the description.
229 Modified the description. (‘DIFI1 seftingtand Full-scale’ and ‘Setting of DIFI2’)
Appendices Modified Appendix | and J.
0.3 Feb. 2, 2006 41.2 Modified the description. (Intefface,portrMU — LC connector)
Appendices Modified Appendix J.
0.4 Mar. 31, 2006 3.35 Modified the description:
3.3.10 Modified the settingwange table:
412 Modified Figure,4.1.2x.
4234,4.2.6.5, Modified LCD sample screens.
426.7
Appendices Modified AppendixB, E and G.
0.5 Jun. 22, 2006 423.1,4.241 Added thé desciption and ‘Note'.
426.6 Modified the description and LCD sample screens in ‘Setting the metering'.
Appendices Modified Appendix N.
0.6 Jul. 19, 2006 229 Maodified the description of the ‘CT Ratio matching’.
Carrected figure number. Figure 2.4.14.1—52.2.9.1, Figure 2.4.14.2—2.2.9.2
0.7 Sep. 11, 2006 22 Modified Figure 2.2.1. (Added Figure (b).)
222 Madified the description.
225 Modified the table of user configurable commands.
229 Added ‘Setting of [SP.SYN].
3.1.1, 4919 Modified the description. (LED)
421 Modified the description of ‘Displays in tripping’.
4.2:6,10 Modified the description.
4271 Modified the description of [T.TEST] Caution.
6.5.1.1 Modified the description and Figure 6.5.1.2.
Appendices Modified Appendix B and G.
0.8 Apr. 24,2008 Safety Precaution | Added the description.
2.2.7 Added the description.
272 Modified the description.
2.8 Added Figure 2.8.1.2.
4.2.1 Modified the description.
4.4 Modified the description.
6.6.2 Modified the description.
Appendices Added Appendix N and modified Appendix D, J, M and O.
08 Jun. 27, 2008 412 Modified the description.
4244,426.6 Modified the description.
4.6 Modified the description.
Appendices Modified Appendix F.
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