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Safety Precautions

Before using this product, be sure to read this chapter carefully.

This chapter describes safety precautions recommended when using the GRB100.“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 CAUTI@N, will be followed by
important safety information that must be carefully reviewed.

A DANGER Indicates an imminently hazardous situation whi¢h, will result in death or
serious injury if you do not follow instructions.

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

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

CAUTION Indicates a potentially hazardous sitwation 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 equipmentstobe
opened while the primary system is live. Opening the CT circuit will produce a dangerously high
voltage.

AWARNING

o Exposed terminals

Do not touch the terminals of this equipment while the power is on, as the highyvoltage 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 dischazge.

e Fibre optic

Do not look directly at the optical beam when connecting'this equipment via an optical fibre, as
this could injure the eyes.

ACAUTION
e Earth

The earthing terminal of the equipmientimustybe securely earthed.

CAUTION
e Operating environment

The equipment must onlygused within the range of ambient temperature, humidity and dust as
detailed in the specifieation,andin an environment free of abnormal vibration.

e Ratings

Before applying AGyvoltage and current or the DC power supply to the equipment, check that
they conform tg the equipment ratings.

e Printed circuit'board

Do notwattach and remove printed circuit boards when the DC power to the equipment is on, as
thigfmay cause the equipment to malfunction.

e ZExternalcircuit

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

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

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




TOSHIBA 6F2S0784

e Short-link

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

reduce.
e Disposal

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

The GRB100 is a numerical low-impedance busbar differential relay whose main prin€iplctis
percentage differential characteristics. It is widely applicable to various busbar configurations
such as single, double and one-and-a-half busbar and also solidly earthed networks.

The GRB100 is a member of the G-series family of numerical relays which utilizes €ommon
hardware modules with the following common features:

B Human interfaces on the relay front panel, and local and remote PCs
4 x 40 character LCD and keypad
RS232C and RS485 communication port

B Metering and recording of events, faults and disturbance
B [RIG-B time synchronization

B Automatic supervision
]

User configurable binary outputs

The GRB100 provides Central Unit (CU) and “Bayaldnit (BU) so as to use for de-centralized
configuration busbar protection systems.

The GRB100 is composed of one Central Unit(€U) and numbers of Bay Unit (BU) depending on
the required number of channels for the bugbameonfiguration. The CU and BU have the following
model series:

Relay Type and Model

CU Model: RN

- GRB100
e Model C310B; Applicable to,max. 8 channels, 4 zones
e Model C320B; Applicable to max. 16 channels, 4 zones
e Model C330B; Applicabletogmax. 24 channels, 4 zones
e Model C340B; Applicablete max. 32 channels, 4 zones
e Model C410B; Applicable to max. 8 channels, 4 zones / With fault detector
e Model C420BgApplicable to max. 16 channels, 4 zones / With fault detector
e Model C430B; Applicable to max. 24 channels, 4 zones / With fault detector
e Model C440B; Applicable to max. 32 channels, 4 zones / With fault detector

BUmModei;
-(GRB200

e)Model B300B; 1 channel provided. (2 high-speed contacts)

o Madel' B310B; 1 channel provided. (6 high-speed contacts)

e Model B410L; 1 channel provided. (6 high-speed contacts) / With LED indication
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2. Application Notes

2.1 Application

The GRB100 provides high-speed, selective and reliable busbar protection for MV, HV and EHV
busbars and is used for the following busbar systems to handle various busbar replicas as shown
in Appendix A:

¢ Single busbars with/without transfer busbar
e Double busbars with/without transfer busbar
e Ring busbars with/without transfer busbar

e One-and-a-half breaker busbars

The protection detects phase and earth faults on the busbar by*employing a phase segregated
current differential scheme. The current differential scheme €mployed can distinguish correctly
between internal and external faults in the event of CT satufation:.

The GRB100 can input a maximum of 32 three-phase,curtents from feeders, bus-sections and
bus-couplers.

The GRB100 also provides circuit breaker failure psotcétion and end zone fault protection.

Circuit breaker failure protection can be applied toyall the breakers of feeders, bus-sections and
bus-couplers.

The GRB100 provides the following metering/andwrecording functions.
e Metering
e Fault record
e Event record
e Disturbance record
The GRB100 provides the following human interfaces for relay setting or viewing of stored data.
e Relay front panel: DED, LED display and operation keys
e Local PC
e Remote PC

The relay cén be integrated with a local PC or a remote PC through a communication port. A local
PC cafiibe connected via the RS232C port on the front panel of the relay. A remote PC can also be
confiected'through the RS485 port on the rear panel of the relay.
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2.2 System Configuration

The GRB100 incorporates a single central unit (CU) and bay-based local units (BUs). ThefCU
performs current differential protection and breaker failure protection with the currents acquited
by the BUs. The CU also performs metering and recording functions and controls lgcal dand
remote human interfaces. The CU can link with up to 32 BUs.

GRB100

Cu >

\ 4

Local/Remote
HMI

Fibre Optig,cable

BU BU
CH1 CH2 | ... |cH3 CH32
(Channel 1) (Channel 2) | : (Channel, 31) (Channel 32)
A X ’'y K X X X
v \ v v
VT CT BI/IBO CT BI/BO CT B/BO CT  BIBO
CT: Current transformer \T:"Voltage transformer
BI/BO: Binary input and output HMI: Human machine interface

Figure 2.2.1 System Configuration

GRB100 Model C400 series has independent undervoltage elements for fault detectors. The
busbar voltage of each zone is supplied directly to the central unit.

The BUs interface withfthe pfimary power system. They input the currents of feeders,
bus-sections and bus“couplers and binary signals such as disconnector open/close status signals,
and they output the trip'signal of busbar protection and breaker failure protection to the breaker of
each bay. The loecal,cutsent 1s sampled at every 7.5 electrical degrees and converted into a 16-bit
digital signal. The'sampling timing is synchronized at all BUs based on the sampling signal sent
from the CU.

The high-frequeney component and DC component in the input current are removed with an
analogue filter in the BU and a digital filter in the CU respectively.

Oné BU has one data channel and each channel can acquire three-phase currents and binary
signal$ from each bay.

The CWddentifies the BUs by the address which is set in each BU and transmitted to the CU along
with other data.

Data Link between CU and BUs
The CU and BUs are linked via fibre optic cables with 2.5Mbps data transmission speed.
The per-channel data transmitted from BU to CU are as follows:

Three-phase currents (Ia, Ib, Ic)

Binary input signals (Disconnector N/O and N/C contacts, Breaker contact, Breaker
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failure protection initiation signal)

BU address

The per-channel data transmitted from CU to BU are as follows: O
Synchronizing signal O
Trip command of busbar protection
Trip command of breaker failure protection @

Programmable signals, e.g. transfer trip command of breaker failure p@n

BU out-of-service function \

The GRB100 provides the BU out-of-service function for maintenance's s replacement of a
BU if failed. This function is available by LCD setting or PLC setting.

e For the LCD setting, see Section 4.2.7.5.

e For the PLC setting, the BU is out-of-service conditi en the PLC output command
BU=*-OUT (No.2272 — No0.2303) is established. @
0

Caution: After restoration, remember to reset a original setting.

When a BU is out-of-service condition, the re is as follows:

e CBF initiation from the BU is blocke&

e Failure related to the BU is not deteeted:
e The power system quantitie t BU are displayed as “0” at fault recording and

at metering.

e The BU-OUT signal (
e The assigned BO can m y operated though the BU is out-of-service.

is “ON” while any BU is out-of-service.
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2.3 Current Differential Protection

2.31

Operation of Current Differential Protection

Current differential protection calculates the differential current Id and restraining cuirrentylr
employing the incoming and outgoing currents of the protected zone. The calculatien” is
performed on a per-phase basis.

Id is a vector sum of incoming and outgoing currents and Ir is obtained by summing the‘absolute

value of incoming and outgoing currents.

[d=I1+12++1In
Ir=|I1+ 12|+ -+ + |In]

A

Az o ATk

Figure 2.3.1 Current Differential*Protection

Id takes zero in case of the no-fault or throughsfaulg condition and represents the fault current in
case of internal faults. This applies strictly ‘te, the primary circuit; it does not apply to the
secondary circuit mainly due to CT measurement €rror.

In case of internal faults, Id is equal o Irif allthe currents are in-phase, and is smaller than Ir if the

phases are different.

The GRB100 adopts a percentageyrestraining differential protection which has a non-restraint
characteristic for the small curgeft,region and a restraint characteristic in the large current region

to cope with erroneous differential gurrent caused by a through-fault current.

The characteristics are shgwn it Figure 2.3.2. The minimum operating current is set by DIF and

the restraining factor k ¢an‘beset 0.30 to 0.90.

Id

T

DIF

Id=Ir

Operate
ld=k X Ir

—p I

Figure 2.3.2 Percentage Restraining Characteristic
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2.3.2 Discriminating Zone and Check Zone Protection

The GRB100 applies the current differential protection to each individual busbar zone whigh 1s
sectioned by the bus-section and bus-coupler switches (described hereafter as discriminating
zone protection) as well as to the overall busbar system (described hereafter as che€k zane
protection).

Figure 2.3.3 shows the protection application in case of a double-busbar system. The
discriminating zone protections for Zone A and Zone B are overlapped across the bus*coupler
breaker.

Discriminating zone protection

The discriminating zone protection inputs currents and disconnect@r gosition signals from
feeders, transformer banks, bus-sections and bus-couplers which aréyconnec¢ted to the protected
zone and outputs trip signals to all the circuit breakers of the zones

The zone covered by the discriminating zone protection depends on,the busbar configuration and
varies with the open/close status of the disconnectors. The GRB100"introduces a replica setting
which identifies which circuit is connected to which Zong,and follows changes in busbar
operation. Up to four zone protections are enabledgby employing relevant input currents and
disconnector signals and outputting trip signals to the'teleyant channels.

Zone A

Discriminating Discriminating
Zone Protection Zone Protection

Zone B

\ Check Zone Protection

Figure 2.3.3 Check Zone and Discriminating Zone Protection

Figure 2.3.4 shows the flow of input signals to the discriminating zone protection elements
DIFZA to DIFZD.

The current and binary input (BI) signals of each channel are normally transmitted to one of the
zone protections (Zone A to Zone D) through the replica setting, but when the bus zones are
bridged, they are transmitted to more than two zone protections. For the zone bridge, see Section
2.3.3.
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Current = cH 1

»| DIFZA
Bl —¥
Replica
Current —p CH 2 > Setting
Bl —» DIFZB
—>
N DIFzZC
Current —p| CH 32 N > DIFZD
Bl —»

Figure 2.3.4 Input Signal Flow in Discriminating Zone Proteetion

Switching disconnectors under normal busbar operation may tufm, a load current into a false
differential current transiently and the discriminating zone protg€tion may operate if the operating
or resetting time of the disconnector is not coordinated betwéen, the main and auxiliary contacts.
The GRB100 provides very selective discriminating zon€ protcétion in combination with the
check zone protection described below, hence the time cogrdination of the main and auxiliary
disconnector contacts need not be considered.

Note: Time coordination of disconnector ntain‘and auxiliary contacts is difficult in practice.
The zone discriminating protectiontigmotiused independently.

Check zone protection

The check zone protection inputs currents fromnall feeder bays and transformer bays, performs
the overall differential protection for the entice' busbar system and outputs trip signals to all the
circuit breakers of the feeders and trangformers. As the protection does not use the disconnector
position signals, the check zorg,protection is very secure against such false operation in the
no-fault and through-fault conditions.

The characteristic of check zon¢ prétection can be changed to the non-restraint characteristic
shown in Figure 2.3.5 by"PLCE#) input (Signal No. 2069: DIFCH_CHARA) to ensure the
operation of the cheek zome protection in case of busbar configuration with a large outgoing
current.

Note (*) PLCjProgrammable Logic Controller. See Section 3.2.3 in detail function.

Id=Ir
Id
Operate
...................... 1d=0.15xIr (*)
DIF —F~F———— (*): depends on the equation (1)
------------------- in Section 2.3.4.
—p I

Figure 2.3.5  DIFCH Characteristic after PLC Input

For example, the check zone protection with restraint characteristic will not operate under a
unique condition such as a fault at Zone B in the busbar configuration shown in Figure 2.3.6,

- 14 —
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because the outgoing current is over half of the incoming current according to the load and fault
current condition. In this case, therefore, the characteristic is changed to non-restraint
characteristic when two out of four disconnectors, which are two bus-sections and #gwo
bus-couplers, are opened. The check zone protection can operate surely.

_._ZoneA Bus __ZoneC .
: i Sectionl | '
i Load : (DS3) ! i
i T T i “Close” i l l i
; !
i :.._._;'_'.'i.'_'.'_fl""l i
i i i i No.1 Bus
. e 1
! H ”/ i 1
Bus I L L Bus
Coupler1 1} VT Co i!  Coupler2
(OS1) s ¥ H <1 (0S2)
“Open” i ) T S s B H “Close”
1 1 .
! ) L !
! e g i No.2 Bus
i &Fault ____':.___.:T__._,'._._.l J{ J( ! €heck Zone Protection
1 1 H .
SN 1Y es YY)
; !
i | Secton2 i |Load i
oo ! (DS4) [ J
Zone B “Open” Zone D
Differential el@ment'of Check zone protection
Status of \d=Ir |d=Ir
Disconnector Id \d
(Bl input) A A
PSI—/_|
Output
bsz 2 out of 4 %P ToPLCinput ——> Operate ::> Operate
DS3 logic Signal No. 2069
DS4 _,_ Dl i DIF e
\ o o
" —> Ir —»
Configured by PLC. Restraint characteristic Non-restraint characteristic
The Restraint characteristic is changed to Non-restraint
characteristic by PLC input signal No.2069.

Figure 2.3.6  Check'Zomne Protection under Unique Busbar Configuration

2.3.3 Scheme Logic

The GRB100 provides one'of the following three protection schemes by the replica setting.
Note: The repliea setting will be performed by the panel builder before shipping to the end user.

- ‘Check zong protection’: The tripping command is transmitted to all bays except bus-section
and pusicoupler bays when the check zone protection element operates.

-, ‘Discriminating zone protection’: The tripping command is transmitted to all bays in the
faultypzone when the discriminating zone protection element operates.

2¢Discriminating zone and check zone protection’: The tripping command is transmitted to all
bays in the faulty zone only when both of the discriminating zone protection and check
zone protection operate.

Note: ‘Discriminating zone protection’ is applied only to protect a busbar that has duplicated
GRB100s (for example, to protect a very important busbar system): one of the GRB100s is set
for ‘Discriminating zone protection’ and the other for ‘Check zone protection’.

In the ‘Check zone protection’, overall protecting current differential element DIFCH outputs trip
signals to all the feeder bays and transformer bays. The trip signals can be blocked with the binary
input signals (busbar protection block: BP. BLOCK-A and BP_BLOCK-B). If there is any
discrepancy between both input signals, the previous value is hold as shown in Figure 2.3.7.
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DIFCH
524
||———|2049|BP BLOCK-A | Previous value is hold . 2701 H Trip All Feedérs

if any discrepancy 1p 43BP

526 ||2051|BP BLOCK-B" between both inputs
DIFCH Non CTF——

[ —
Configured by PLC. (Default setting) (From Figure 3.3.1)

Figure 2.3.7 Check Zone Protection

In the ‘Discriminating zone protection’, up to four zone protecting current diffcrential elements
DIFZA to DIFZD are provided. Each channel outputs the trip signal by checkifig which zone the
channel is connected to.

For example, if CHI is connected to Zone A, then CHI1-ZA=19and ) CH1-ZB=CH1-ZC
=CH1-ZD=0. The CHI outputs the trip signal only when DIFZA opcrates:

Thus the zone elements DIFZA to DIFZD output trip signals_to“the/feeder, bus-section and
bus-coupler channels which are connected to Zone A to Zone D respectively. The trip signals are
blocked with the binary input signals BP. BLOCK-A and -B,

In the ‘Discriminating zone and check zone protection’the trip signals are transmitted to the
feeder, bus-section and bus-coupler channels conneeted, towthe faulty zone when both of the
discriminating zone and check zone protection elements,operate. The channel is selected in the
discriminating zone protection. The trip signals arésblocked with the BP. BLOCK-A and -B.

544 - 546 —
DIFZA : 2 2 1000 ,>—1| ]
(ors | BT paig] Cza "
DIFZB o 57 -B49 — i -
¢ 1001 /60ms by PLG— i L 21 —CH1
& >1 i & TRIP
E L] 2o t lCH1-zB—
DIFzC 550 - p52 — 1 ! [ —
N 9 1002 60ms by PL(i>_1| i i
2 H &
DIFZD | 921140 t [ |
[or +—— T b ey
= 91003 60msbyPLG___ | i
e '& >1 [
||—|—|2049 BP BLOCK_I'A Previous value is hold 070k =1 | k32u90 t iCHl—ZD : &
if any discrepancy — R .
2051[BP_BLOCK-BJ|—| between both inputs 438P 60ms by PLC Replica Setting
I - ] ) .
iUvsza [81304:1306 3 13425 — g‘rﬁn{’}g;’g ggﬁ) :
i ; .
: - 1341l .
1lUVGZA §1301-1303 3 121 >|[2084]DIFES:ZA ] —
| 0 I I e 1 N (T - |&
: 1310 i
ilovazats _— lcH32-2A-4H | CH32
! 1 ! I >1
: i DJEZ8 Nor G i T = TRIP
! 913141316 §1345] ——  (From Figure 3.3. ! g
: e 1311-1313 . 1344i ECHSZ-ZB :__
Hoveze—=id 1 PR 75 i L]
i ; ! I
: oveze$EE LN ICH32-2C__|
. I | 1 —
| i DIFZC Non CTF——— : 1
i 9 1324-132649 1348) W (From F\glﬂ'g 33.1) T &
i UvSszC t |CH32—ZD—i—
: 1 i ;L
: UvGze 3R BI | 4 s e Torrs 70 Replica Setting
! i — §1237
1330 ! .
llovezch g — & DIF-ZA_TRIP
: ! DIFZD Non CTF——————— = 1238
i UVSZD ©1334-1336 ¢ 1351: ——  (From Figure 3.3.1) . < b DIF-ZB_TRIP
i ; L
: 1331-1333 ¢ 13501 —
|UvGZD \ : 2t o 2 biEzc TRIP
! 2,1840 i *~—
1|OVGZD[* I L
! i — §1240
i . i . 20 01k 20 TRIP
j Fault Detector (*) ; Configured by PLC. (Default setting) BP-TRIP &

Note (*): Fault detector is provided in Model 400 series and composed by PLC. See Section 2.7.

Figure 2.3.8  Discriminating Zone Protection
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(Default: Constant “1”) 60ms by PLC O
Discriminating Zone Protection

g e SRR, e B2 CHLTRIP

! CH1 TRIP H L

! ! 1078

! ! e 1B CH2 TRIP

! CH2TRIP s .

1 1 - -

i : : 4

1 1 L

! : o 9% CHIT

i CH32TRIP I

! 1 —

‘mmmmmmmmmmmmmmoees ' — ZN_ RIP
Figure 2.3.9 Discriminating Zone and Check Z@%ction

In the following busbar replica and disconnector contact sta wo zones are treated as bridged
and all the feeder currents are sent to both discriminating % ctions and all feeders in both

zones are tripped for a fault in either zone.

- The bus-section has no breaker and the disconnector bus-section is closed.

Zone B

4 re2.3.10 Bus-section without Breaker

- The bus-sectio &aker but it is by-passed by a disconnector in a closed status.
DS

Zone A l Zone B

—7r

Figure 2.3.11 Busbar with By-pass Disconnector

- 17 —
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2.3.4 Stabilizing for CT Saturation in Through-fault Current

For current differential protection of busbars, a counter measure against CT saturatioft 1S
essential. If any CTs saturate due to a large through-fault current, an apparent differential curtent
is generated in the differential circuit and causes false operation of the differential protegtion:

Operation Principle

Even when any CTs saturate under very large primary currents, the waveform of the satugated CT
secondary current has two periods in each cycle: a non-saturation period and assaturation period.
The GRB100 utilizes this phenomenon and provides very secure operationyfor external faults
with a large through-fault current.

Figure 2.3.15 shows a block diagram of a CT saturation countermeastre/(CFSC). CTSC has a
waveform discriminating element (WDE) and starting element (SE). W.DE\operates if a change in
the instantaneous value of the differential current is less than a specified percentage of a change in
the instantaneous value of the restraining current. In the CT nonzsaturation period, the differential
current is theoretically zero for through-fault currents. This elémentigperates in this period.

Current
Input Differential Element
(DIFCH, DIFZ) & Tripping
Output

» | Waveform Discriminating
Element (WDE) 0t
& —

—+ Starting Elefent (SE)

Figure 2.3.15 Diffefential"Element with CT Saturation Countermeasure

The algorithm of this element i§\given by equations (1) to (3):
ATd<0.15X (@A Tpyt Aln) (1)
ATd = |Idm& Idms] | + |Tdm-1 — Idm-2] 2)
Alp + Aln =¢Ipm — Ipm-1| + |[pm-1 — Ipm-2|
#|Inm — Inm-1| + [Inm-1 — Inm-2| 3)
where,
A1d :"*€hange in the differential current Id
GAJdp + Aln) : Change in the restraining current in the positive and negative cycles
Id : Differential current
Ip : Sum of positive input currents
In : Sum of negative input currents
m, m-1, m-2 : Sampling timing

SE operates when the sum of absolute values of difference between instantaneous values of
current data at each channel part from one cycle is greater than a specified percentage of a
minimum operating current setting DIF.
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n
_Zl|ijm — ljtm24)| > 0.5 XDIF
iz

where,
Ij: Current from # j channel
DIF : DIFCH and DIFZ setting in check zone and discriminating zone protection
n : Number of channels

SE discriminates the power system in the faulty state from that in the normal”Seryice state and
blocks the output of WDE which may operate in the normal service condition:

Figure 2.3.16 shows CT secondary current waveforms of the incoming tefminahand the outgoing
terminal current and the differential current at the time of an external faultvithroutgoing terminal
CT saturation.

Incoming terminal __
current

Outgoing terminal _ _
current

Differential
current

\ l\ \ \ : No change period

Figure 2.3.16 CT Secondary CugrrenyWaveforms and Differential Current for an External
Fault with CT Saturation

From the inception of a faglt until the CT secondary current at the outgoing terminal saturates, the
differential current Id 4s Zesodand the change in the differential current AId obtained from
equation (2) is also zeto. However, the change in the restraining current given by equation (3) is a
sufficiently largep@sitive value, so equation (1) is met and WDE operates.

SE detects changes in the terminal currents and rapidly operates, producing an AND output with
WDE. After thisy since there is a period during which equation (1) is not satisfied, a certain time
delay is ingerted to reliably block the operation of the differential element.

If, duringyan‘imternal fault, there is a period during which the change in the instantaneous value of
the'differential current is small due to CT saturation, WDE will not operate because the change in
theyrestraining current is also small during that period. Thus, during an internal fault, operation of
the diffefential element is not blocked falsely.

2.3.5 Gurrent Transformer Requirements

The GRB100 does not require the use of dedicated CTs nor the use of CTs with an identical ratio.
The GRB100 can share the CTs with other protections and the different ratios are adjusted by
setting.

The general CT requirements are set for the through-fault stability which comes up when any CTs
saturate under very large through-fault currents. To ensure correct operation of the GRB100 for
such through-fault currents, the factor Ks of each CT is required to satisfy the following
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conditions:

Ks = 1 when Tc = 200ms
or

Ks = 2 when Tc = 250ms
where,

Ks = ratio of CT knee point voltage to CT secondary probable voltage under the Miaximum
through-fault current

=Vk/ {(Rer+ Ry + Rg + R )(Ipmax / CT ratio)}
Tc = d.c. time constant of primary circuit
Vk = knee point voltage of CT
t=resistance of CT secondary winding
R = loop resistance of cable between CT and relay
Rg=ohmic load of GRB100 bay unit (i.e. 0.1 ohm for IfA'rating and 0.012 ohm for 5A rating)
Ro= ohmic load of other series-connected relays(ifiany)
Irpmax = maximum through-fault current
For example, if the following parameters are givén:
Vk =800V, CT ratio = 1,200/1, Rcr = 5.0:0hm, R} = 3.0 ohm, Rg= 0.1 ohm,
Ro= 0 ohm (i.e. no series-connected rglays) and [rmax = 40kA
then the factor Ks is calculated as:
Ks = 800/{(5.0 + 3.0 + 0.1) X (40,000/1,200) }
=800/270
=3.0

This shows that the GRB100 operates correctly for all the faults under the condition that the d.c.
time constant of the primaryagifcuit is less than 250ms.

2.3.6 Setting

The following shows the setting elements necessary for the current differential protection and
their setting'ranges.

Element Range Step Default Remarks

DIFGH 500 — 3,000A 1A 2000A Minimum operating current of check zone protection
in primary circuit value

DIFZ 500 — 3,000A 1A 2000A Minimum operating current of discriminating zone
protection in primary circuit value

SLPCH 0.30-0.90 0.01 0.30 Restraining factor of check zone protection

SLPz 0.30-0.90 0.01 0.30 Restraining factor of discriminating zone protection

1CTt0 32CT 100 — 10,000A 1A 2000A Set with CT primary rating of up to 32 CTs

C.TP BLK / Trip BLK Coupler CB tripped or not under bridge condition

DIF setting

The discriminating zone protection has up to four zones but the minimum operating current
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setting is common to each zone with DIFZ setting.

The setting of DIF (DIFCH and DIFZ) is determined from the minimum fault Izmin current that
can occur on the busbar fault. For example;

DIF setting < 0.8 x Igmin

The setting is based on the primary circuit value, so Igmin is a primary value. The CT ratios'®Fthe
difference of the CT ratios between the channels can be disregarded in the setting.

If the minimum operating current is set too low when the CT primary rating is high, the operation
error of the differential element is increased as shown in Figure 2.3.17. If it is fequired to keep the
accuracy of minimum operating current less than 5%, the following condition must be checked
for the DIFCH and DIFZ setting obtained above depending on the total ammbeg,of channels.

0.40 x CT primary rating < DIF setting for 25 - 32 channels
0.34 x CT primary rating < DIF setting for 17- 24 channels
0.28 x CT primary rating < DIF setting for 9 - 16 channelg
0.23 x CT primary rating < DIF setting for 1 - 8 channels

[

10 \ \

: \\\\\l\

8 —4&— 32 Channels| |

7 \\ \ —l— 24 Channels

—4A— 16 Channels| |

—~ 6 \A\\X —%— 8 Channels
S y \ B
S 5 \
= \XA\

4 y

3 T
2 e ——

Q 1 02 03 04 05 06 07 08 09 1
DIF Setting/CT Primary Rating

Figure 2.3.17 Accuracy Check
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CT setting
CT settings are set for each channel with a primary rating. O

BU address setting
BU address setting is to define the channel number. The channel number can be set the @f
CH 1 to CH32 with the rotary switch and jumper pin JP6 of BU. For details, see the section 5.5.2.

22
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2.4 Busbar System Replicas and Disconnector Signals
241 Busbar Replicas Covered by GRB100

The GRB100 can be applied to single-, double- and ring-busbar systems with or without, a
transfer busbar. Application to the one-and-a-half breaker busbar system takes the same format as
application to the single-busbar system.

The busbar system replicas which the GRB100 covers are shown in Appendix A. (Feéders and
transformer banks connected to the busbars are abbreviated in the figures.)

The busbar can be sectioned into up to four zones, Zone A to Zone D withtbus-se€tion switches
S1 to S4 and bus-coupler switches C1 to C4.

E1 to E4 show the end of busbars and are used to expand the bugbar(system and protection
system.

Single-busbar

The replicas can be with or without a transfer busbar and h@¥e upito three bus-sections S1 to S3
and four bus-couplers C1 to C4 for a transfer busbary,

When the replica has a transfer busbar, the transfer busbaris,connected to any of the busbar zones
through one of the bus-couplers.

Double-busbar

The replicas can be with or without a transfesbusbar and have up to two bus-sections S1 and S2
and two bus-couplers C1 and C2.

When the replica has no transfer bisbar, either of the busbars can double as a transfer busbar.

When the replica has an indepéndentitransfer busbar, the transfer busbar is connected to any of
the busbar zones through one of.the'bus-couplers.

Ring-busbar

The replicas can be with ogwithout a transfer busbar and have up to four bus-sections S1 to S4
and four bus-couplersfCI*te C4 for a transfer busbar connection.

When the replica has notransfer busbar, the busbar can be sectioned into two to four zones with
bus-sections S 14@vS4:

When the replicashas’a transfer busbar, the transfer busbar is connected to any of the busbar zones
through on€ of the bus-couplers.

24.2 PDisconnector Signals

Disconméctor open/closed position signals are required to determine the busbar replica.

One normally open (N/O) and one normally closed (N/C) auxiliary contacts are required to
evaluate the disconnector position. Figure 2.4.1 and Table 2.4.1 show the disconnector position
evaluation. In Figure 2.4.1, the logic levels of N/O contact signal DS-NO, N/C contact signal
DS-NC and evaluated disconnector position signal DS are “1” for the closed position and “0” for
the open position.
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DS-NO

v
-

—— DS

DS-NC

Figure 2.4.1  Disconnector Evaluation Logic

Table 2.4.1 DS Position Evaluation

DS-NO (N/O Contact) | DS-NC (N/C Contact) DS Position Evaluation
Open Closed Open
Closed Open Closed
Open Open Closed and,Failure Alarm
Closed Closed Closed andFailure Alarm

When both of the N/O and N/C contacts are simultangously in the open or closed position, the
disconnector is evaluated to be in the closed“pesitiensand a failure alarm is issued by the
monitoring function. (See Section 3.3.5.)

If the disconnector fails, the evaluation aboveyoperates as follows:

If the N/O contact is in the closed positiont or'the N/C contact is in the open position incorrectly
when the main contact is open, the main,contactis evaluated to be in the closed position, differing
with the actual position.

In single- and ring-busbars, the‘zene protection introduces the current of the failed disconnector,
but incorrect operation is not causedibecause the main contact is open and the current is zero. In
double-busbars, the zone protéctiomyegards the busbars as bridged. If busbar faults occur in this
period, both zone protections,operate and trip all the feeders. The zone protections do not operate
for the load current or external faults.

If the N/O contact is ift the,open position or the N/C contact is in the closed position incorrectly
when the main contactiis closed, the main contact evaluation accords with the actual position, so
incorrect operatiofl i§,not caused.

Note: If only one of the N/O and N/C auxiliary contacts is transmitted, the main contact
evaluation®and monitoring is invalid. The main contact position is evaluated with the
inpuf N/O or N/C signal. Failure of an auxiliary contact may cause an incorrect
eperation of the discriminating zone protection.

The N/O and N/C auxiliary contact signals are sent to the BU and evaluated in the CU. For the
dise@nnegtor signal input, refer to Section 3.2.1 and Appendix L.

24 —
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2.5 Breaker Failure Protection

When a fault remains uncleared due to a breaker failure, the breaker failure protection (CBF)
clears the fault by tripping the local adjacent breakers or a breaker at a remote line end.

If the current continues to flow following the output of a trip command, the CBF judges, it as a
breaker failure. The existence of the current is detected by an overcurrent element OCBF
provided for each phase and each primary circuit. For high-speed operation of the CBF, a
high-speed reset overcurrent element is used.

The GRB100 covers three patterns:

- When a feeder breaker fails to trip for a busbar fault, the CBF sends a transfer trip signal to a
breaker at the remote end of the line, after retripping the original bréaker:

Remote end Feederl Zone A Zone B

v

)
J

A
v

/[ N
}u

(O ‘Correct trip
X Failed to trip
. Transfer trip

Figure 2.5.1 Busbar Fault with“*Feeder Breaker Failure

- When a feeder breaker fails to tripgfor &line fault, the CBF is initiated by a trip signal from the
external line protection equipmeént and trips adjacent breakers connected to the zone to which
the faulty breaker is connected, aftér retripping the original breaker.

Remote end Feedérl Zone A Zone B
/ N/ [
/ 7 "
< @ >
@

O Correct trip
X Failed to trip
. Trip by CBF

Figure 2.5.2 Feeder Fault with Feeder Breaker Failure

- 4When aWbus-section or bus-coupler breaker fails to trip for a busbar fault, the CBF trips feeder
breakers, bus-section breaker and bus-coupler breaker in the adjacent zone.

1Remote end Zone A Zone B
t O+ ®

O ®

v

A
v

AV4
/\

O Correct trip
X Failed to trip
) Trip by CBF

Figure 2.5.3  Busbar Fault with Bus-selection Breaker Failure
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251 CBF Scheme logic

GRB100 provides the following two CBF scheme logics:
e Parallel initiation of the retrip timer (TnB1) and backtrip timer (TnB2)
e Series initiation of the retrip timer (TnB1) and backtrip timer (TnB2)

The parallel initiation (BF1) or the series initiation (BF2) can be selected by the scheme switch
[BFLOGIC] setting.

Parallel initiation (BF1)

The CBF scheme logic is provided for each channel. Figure 2.5.4 shows the scheme logic for one
channel. The BF1 scheme is available when the [BFLOGIC]=BF1 setting:

The CBF is performed on an individual phase basis and initiated by a¥zip‘signal nEXT-TRIP A
(B, C) from an external protection or an internal trip signal BP TRIPyStarting with an external trip
signal can be disabled by the scheme switch [nBFEXT]. These tfip'signals must be present as long
as the fault persists.

The signal nCBF-TRIP to trip the adjacent breakers is initiated ifithe overcurrent element nOCBF
operates continuously for the setting time of the delayed pick<up timer TnB2 after the start-up.
Tripping of the adjacent breakers can be blocked with the'seheme switch [nBF2].

The signal CBF-TRIP in a feeder channel is valid when the CBF is initiated with an external trip
signal.

There are two kinds of mode of the retrip signal to the original breaker RETRIP: the mode in
which RETRIP is controlled by the overcurrent element nOCBF, and the direct trip mode in
which RETRIP is not controlled. Thesetrip mode together with the trip block can be selected with
the scheme switch [nBF1].

The remote terminal transfer ttip Signal CHn-CBF.TR is provided in feeder channels and
bus-coupler channels. The signal 1m%a bus-coupler channel is available only when the transfer
busbar is in service.

Note: “n” shows the channel.ndmber which is 1 to 32.

The remote circuit bredker-ean”be tripped after the stage-1 timer TnB1 not waiting the stage-2
timer by the scheme gwitchBFTRIO].

The concerned buszene tripping and the remote CB tripping are carried out without a time delay
by the binary idput signal CHn-CBFIO (e.g. under pressure relays of SF6 etc.).

The trip sigmal$ware blocked with the binary input signals (CBF protection block:
CBF_BLOCK-A)and CBF_BLOCK-B).
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[2050 |CBP—BLOCK'A" Previous value is hold g 702
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|2052 CBP BLOCK-B"— between both inputs
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nOCBF ¢ > &
o 1 £
Cle o1 &
'] i CBF-TRIP
nBF2 ~ ON (Feeder channel)
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>1 > >1
— | — t ol |
& >1 +/—1
|| — sl
*— | t 0
& >1 [
i | all
NBFL TOC — H
o—" — >
>1
= BFTRIQ 173
863 — -
: >1 y
NEXT-TRIP Aji . B —He o' s & CHn-CBF.TR
—y  I— —
NEXT-TRIP B 422 &
& >1 |
865 —| g —
NEXT-TRIP C Z & &
— L[> '7—J
NBFEXT ~ ON | — nBFL ~ T
—" — e— — n:1-32
BP TRIP T The signal Nos. indicated

2128 |CHn-EXT-BPTP are for CHL.

2160 [CHn CBFION[ o press fow)

S R

9 1304-1306 {1342 i
T

UVGZA J% S IQZO% S5 S Zone Selection S
UVDZA 9 1307-1309 0t 91343 —— (Select the zone which
1310 21s i CHn is connected to.)

7913111313 91344

i

1314-1316 91345 r—
uvsze 1§ : :
1

UVDZB — [2100 [cBFTRFS-NOUSE
1320 21s !

Uvsze | 13241326 31348
vaze ~§ 13211323 §1347 — ) E}% D098 [CBFTRFS-ZC

§ 1327- -I i
uvDZC 1327-1329 1349 F

£ 1330 21s :

OvSzD 3 1334-1336 4§ 1351 'L
VGZD 21331-1333 21350 —— %“2099 CBFTRFS—ZDni

P 13374339 P 1352
uvbzb Note (*): Fault detector is provided in Model 400 series and composed by PLC.

1340 H
§ 2l i Configured by PLC. See Section 2.7.

Figure 2.5.4  Scheme Logic of Breaker Failure Protection BF1
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Figure 2.5.5 shows a sequence diagram of the CBF when a retrip and backtrip are used. If the
breaker trips normally, the nOCBEF is reset before timer TnB1 or TnB2 is picked up and the CBF
is reset.

If the nOCBF continues operating, a retrip command is given to the original breaker after the
setting time of TB1. Unless the breaker fails, the nOCBF is reset by the retrip. The TnB2 is not
picked up and the CBF is reset. This may happen when the CBF is started by mistaké®and
unnecessary tripping of the original breaker is unavoidable.

If the original breaker fails, retrip has no effect and the nOCBF continues operating and the TnB2
is picked up finally. A trip command nCBF-TRIP is issued to the adjacent bréakef§yand the CBF
is completed.

Fault Start CBF
Trip

%i ©pen
|

Adjacent
breakers Closed

TRIP |
I
i Normal trip Retrip
Original !
breaker  cjosed i Open | ——0Open
I~ Tcb EEENEC TN
| S > |
nOCBF : <St----| S
| : Toc l TJoc
| L TB1 |
ThB1 , i
| [}
] i |
! |
RETRIP : !
1
' I
| P TB2
ThB2 : . =
] i
| ]
i i
nCBF- : : -
TRIP : !
! |

Tcb operating time of the original breaker
Tac: reset time of the overcurrent element nOCBF

Figure 2.5.5 Sequence Diagram of BF1

Series initiation (BF2)
The/BF2'sgheme is available when the [BFLOGIC]=BF?2 setting.

Imythefseries initiation BF2 logic, the retrip timer (TnB1) and backtrip timer (TnB2) are initiated
in seriesdrom a trip signal as shown in Figure 2.5.6.

When the CBF is initiated by feeder protection trip (external trip signal), the TnB1 and TnB2 are
energized in series. The TnB2 starts after the set time of TnB1 has elapsed, and the nCBF-TRIP is
output.

When the CBF is initiated by busbar protection trip, only the TnB2 is energised and the
nCBF-TRIP is output after the set time of the TnB2.

When the BF2 scheme is used, the [BFTRIO] setting should be “OFF”.
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UVDZC 1327-1329 1349 i
|
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1340 H
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Figure 2.5.6  Scheme Logic of Breaker Failure Protection BF2
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Figure 2.5.7 shows a sequence diagram of the BF2 scheme.

Fault  Start CBF
Trip () Trip

, H Open

Adjacent
breakers Closed

|
|
|
I
|
|
I
I
I
|
|
I
|
|
I
I
I
I
I
|
|
I
I
I
|
|
|
|
!
i

TRIP |
! .
i Normal trip: Retrip
Original ! i
breaker  ¢j5geq i Oper; | ——i Open
[P — N
| Tcb : ~ Tcb
i g . |
nOCBF : <St--d-d DS
! : Toc ;1 Toc
3 L TB1 i |
TnB1 ; ! :
1 i i
| [} I |
| 1 .
RETRIP ; i ]
| |
TR0 e TR |
TnB2 | i 0
[} -t
o P
} : |_._J_.
nCBF- ! ! >
TRIP ! !
! I

Tcb: operating time of theteriginal breaker
Toc: reset time of the avercurrent element nOCBF

Note(*): “-----" shows the seguence in case of busbar protection trip.

Figure,2.5%7. Sequence Diagram of BF2

The CBF-TRIP signal is output/nog,only to all the channels of the original zone but also to
adjacent zones if the originabzone.and adjacent zone(s) are bridged as follows:

- Bus-section is cénpected with a disconnector and has no circuit breaker.
- Bus-section hasqsa breaker but it is by-passed by a disconnector.
- Busbars are bridged with disconnectors in the double-busbar system.
Figure 2.5.8 shoaws the CBF-TRIP signal distribution logic. The CBF of each channel outputs a

trip signal ACBE-TRIP (n=1 to 32) to the original zone according to the replica setting. Thus the
tripping,zoné(s)4s fixed.

For exampley if Zone A is connected to channel 1 and Zone A and Zone B are bridged, then
ZA-CGH1=4"and ZB-CH1=1. The CBF of channel 1 generates Zone A and Zone B trip signals
ZA-TRIP and ZB-TRIP.

Each channel outputs the trip signal by checking which zone the channel is connected to.

For example, if channel 1 is connected Zone A, then CHI1-ZA=1 and CH1-ZB=CHI1-ZC
=CH1-ZD=0. Channel 1 outputs the trip signal only when the signal ZA-TRIP is generated.

Fault detectors (undervoltage elements UVSZ*, UVGZ* and UVDZ*) as fail-safe can be
connected the signals CBFFS-Z* by PLC function.

6F2S0784
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Configured by PLC.

See Section 2.7.

(Constant 1).

Figure 2.5.8

CBF Trip Signal Distribution

? 1236
en172 [>1| CH32 (BU32)

TRIP

Note (*1): Fault detector is provided in Model 400 series and composed by PLC.

(*2): If Fault detector is not used in Model 400 series, assign the signal No. 1
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Inter trip scheme at busbar fault

If the busbar protection fails to trip the circuit breaker, the remote circuit breaker is tripped aftes
the stage-1 timer TnB1 not waiting the stage-2 timer. This function can be available by the seftting
of [BFTRIO].

Command tripping (Gas pressure low inter tripping)

The lockout function of the respective circuit breaker (e.g. under pressure relays of SE6 etc.) is
introduced in GRB100 relay and sets to zero both stage-1 (TnB1) and stage-2 (LnB2) timers. The
concerned bus zone tripping and the remote CB tripping are carried out withoutg@time delay by
the binary input signal CHn-CBFIO. The actual tripping logic of commandytrippintg is shown in
Figure 2.5.4.

252 Setting

The setting elements necessary for the breaker failure protectionand their setting ranges are as
follows. The setting is required for each channel excluding the“"EBFDO and [BFTRIO].

Element Range Step Default Remarks

nOCB 01-20 0.1 0.8 OGBF overcurrent setting (multiples of
Secondary rated current)

TnB1 0 —500ms 1ms 150ms Retrip (stage-1) timer

TnB2 0 —500ms 1ms 200ms Backtrip (stage-2) timer

TBFDO 0.00 - 10.00s 0.01s 0.10s CBF operation drop-off timer

[BFLOGIC]  BF1/BF2 BF1 CBF logic option

[NBFEXT] ON/OFF OFF External start

[NBF1] T/TOCIOFF OFF Retrip mode

[NBF2] ON/OFF OFF Adjacent breaker trip

[BFTRIO] ON/OFR OFF Remote trip operating time control

n: 1 — 32 (depends on the model)

The overcurrent e€lement nOCBF checks that the breaker has opened and the current has
disappeared. Thierefore, since it is allowed to respond to the load current, it can be set from 10 to
200% of the rated current.

The settings gf ThB1 and TnB2 are determined by the opening time of the original breaker (Tcb
in Figuréy2.5%) and the reset time of the overcurrent element (Toc in Figure 2.5.5). The timer
settingexample can be obtained as follows.

Setting of TnB1 = Breaker opening time + nOCBF reset time + Margin

40ms + 15ms + 20ms

75ms

Setting of TnB2 = Output relay operating time + Breaker opening time
+ nOCBEF reset time + Margin
= 10ms + 40ms + 15ms + 10ms

= 75ms
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2.6 Miscellaneous Protection
2.6.1 Protection during Busbar Bridging

- Two busbars are bridged during switching a feeder in the double-busbar system.

The bridge is detected with the N/O and N/C contacts of the two disconnectors.

Zone A

Zone B
DS-A DS-B

BRIRGE

IV
[

o}
»
m
!IU
@
z
(@]
%
A

Figure 2.6.1  Bridging in Doublesbusbar System

During this bridging, tripping of the bus-coupleét breéaker is enabled or disabled by setting the
switch [C.TP]. The switch [C.TP] is applied td bothybusbar protection and CBF protection.

2.6.1.1 Discriminating zone protection duringibridging

In case of zones during bridging, tHe zones'as€ treated as one zone and the discriminating zone
protection range is expanded to beyablé to continue the protection. In Figure 2.6.2, for example,
the discriminating zone protection eXpands the protective range. Zone A is expanded to cover
Zone B while Zone A and Zone B arebridged. Zone B is also expanded to cover Zone A.

-

Check Zon

Check Zone
No-Bridging During Bridging

Figure 2.6.2  Discriminating Zone Protection during Bridging

2.6.2 Command tripping

GRB100 provides the command tripping function which executes a tripping by a trip signal from
an external protection panel, etc. If applied, the trip signal is assigned to the trip command
initiation signal CHn-COM.TP by PLC function. The command trip function can be disabled by
the scheme switch [COMTP].

Note: “n” shows the channel number which is 1 to 32.
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R - 1361
1 CHN-ZA~ CHNn-COMTP
: i e ),7 >1
i CHn-ZB - ]
i i &
i i 1|
i CHn-zC- ]
: i &
i i 1|
i CHn-ZD+ Z
Replica setting 1|
n:l-32

2192 |CHN-COM.TP|
(i | | H The signal Nos. indicated,
COMTP ~ ON are for CH1.

Figure 2.6.3 Command Tripping

2.6.4 Blind Zone Protection

In the bus-section and bus-coupler, it is normal to arrange two€Is, one on either side of the
breaker so as two discriminating zone protections to overlap across the breaker.

Zone A CB Zone B
JaYa) S AN
|3 ’y [

Figure 2.6.4  Normal CT Arrangement’in Bus-section or Bus-coupler

If CTs are arranged on one side of the,breaker/or one CT is used for both zones, the protection
zones do not overlap across the breg@tker and sothe zone between the CTs and the breaker remains
as a blind zone. One of the discriminating zone protections (Zone A in the example shown below)
operates for the fault in the blind zene but the other (Zone B protection) does not and the fault is
not cleared.

¢B Fault

X~ > A—A

Zone A Zone B

Figure 2.6.5 CT Arrangement Leaving Blind Zone

The GRB100 provides a backup protection for blind zone faults. It controls the current of the
bus4ection, or bus-coupler where the blind zone exists to zero in the discriminating zone
protection after the breaker is tripped by one of the discriminating zone protections and makes the
protectionfof the other zone operate.

Zero ampere control for the bus-section and bus-coupler current continues one second after the
breaker is opened.

One normally open auxiliary contact of the breaker is required for this protection and the
auxiliary contact operation is assumed not to be more than 25ms earlier than the main contact
operation. If the auxiliary contact operation is earlier than the main contact operation by more
than 25 ms, the zero ampere control may function before the main contact opens and the
discriminating zone protection may operate incorrectly to faults in the adjacent zone.

If the contact signal is not initiated, the function is disabled.
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Note: The setting for this function will be performed by the panel builder.

Protection in Operating Busbar with Bus-section Open

If the busbar is operated with a bus-section open as shown in Figure 2.6.6, Zone A protection
operates unnecessarily for a fault between the breaker and the CT. To avoid this unngcessary
operation, the GRB100 provides a function to control the bus-section current to zero ‘im’the
discriminating zone protection and to enable only the faulted zone protection to operate.

Zone A A o / MZoneB
L] 7 > 1

Operated normally
open status

Figure 2.6.6  Operation with Bus-section‘@pen

Figure 2.6.7 shows the bus-section current control logic andfitsytime-chart. The zero ampere
control is continuous. Therefore to keep security, the function tequires both of the normally open
(N/O) and normally closed (N/C) auxiliary contacts of thepreaker?The main contact is evaluated
to be open only when the N/O contact is open in threg,phases as well as when the N/C contact is
closed in three phases. When both of the N/O and N/Cicontacts are simultaneously in the open or
closed position, a failure alarm is issued.

The zero ampere control must be reset before thébreaker main contact closes and establishes after
the main contact opens. To fulfill this requit€mentygthe N/O and N/C contacts must have the
following time characteristics for the main contact:

- Normally open contact closes or normally”closed contact opens before the main contact
closes.(*)

Note (*): The "CB close command!is useful for an improvement in requirements of high-speed
normally open contact'@g norimally closed contact. See Figure 2.6.8.

- Normally open contact opens omnormally closed contact closes after the main contact opens.
This function is valid for the blind*zone protection too.
Note: The setting4for thisffunction will be performed by the panel builder.

N GRB100

CB-B
CB-C

BD—> Zero Ampere Control

/ CB-A CB-B CB-C
' - I

Closed Open

Main contact l| |
N/O contact ] L
N/C contact | [
@ _ L
Zero ampere” | [

control

Figure 2.6.7  Zero Ampere Control Logic and Time Chart
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CB close command

cBA GRB100

CB-B oAl —1 @
PC 1 Zero Ampere Control
CB-C = B

) CB-A CB-B CB-C
1~ 1

Closed Open

Main contact |

N/O contact [

N/C contact |

CB close |
command ~—

® _
Zero ampere ]

control

r
NG

Figure 2.6.8  Zero Ampere Control Logic,andylime=chart by Using CB Close Command

2.6.5 End Zone Fault Protection

GRB100 provides the function of the,end fault'protection to protect the zone between the CT
(Current Transformer) and the CB{Circuit Bfeaker) when the CB is open.

If a fault occurs between CB-A@and*€T in the CT location of the busbar protection as shown in
Figure 2.6.9, the busbar differentializelay cannot operate normally. In this case, the fault can be
cleared by the end zone fault proetection. The end zone fault protection clears the fault by
controlling this CHn bay current Ig, to zero under CB-A open to enable the busbar differential
relay to operate and by trippingythe circuit breaker CB-B. The condition of CB-A must be input
by the binary input signal (BLE signal).

Opposite Busbar
terminal |
CHn
CBpls Line DS-L CB-A open//< ---------------------
/ P 4 L~ >
CT Ds-Bclosed| L____! CB-C

Fault CB-B

Figure 2.6.9  End Zone Fault Protection (1)

If a fault occurs between CB-A and CT in the CT location of the busbar protection as shown in
Figure 2.6.10, the end zone fault protection prevents the busbar differential relay from operating
by controlling this CHn bay current Icy, to zero under CB-A open, and issues a transfer trip
command to the circuit breaker CB-L at the opposite end and clears the fault.
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Opposite Busbar
terminal

ICHn
| ————————————— U Tn_e______________________>, CB-A open < )
/ 0 /—|
DS-L closed DS-B CB-C
Fault CB-B

Figure 2.6.10 End Zone Fault Protection (2) L 4

Figure 2.6.11 shows the scheme logic. When 10CBF element operates of CH1 CB,
the relay issues a transfer trip command CH1 EFP-TR and trips the oppesite‘end CB. The timer
TCBO is used to make sure the CB open and its default setting is 1.00s le the function of
end zone fault protection, the signal CH1 EFP-TR ON is assigned b ction. The function
of other channels CH2 to CH32 are same as CHI. $

OCBF elements are shared with the breaker failure protection .
The end zone fault protection for all channels is disabled b eme switch EFPTR.

) 1
o

transfer trip command)
CH1 CB_CLOSE

10CBF

o|lw]|»

CH1 EFP-TR ON

(CH32 transfer trip command)

E CH32 EFP-TR

320CBF

0.00 - 10.00s

Scheme logic of End Zone Fault Protection (2)

The setting elements necessary for the end zone fault protection and their setting ranges are as

follows.
Element Range Step Default ~ Remarks
nOCB 01-20 0.1 0.8 OCBF overcurrent setting (multiples of secondary rated current)
TCBO  0.00-10.00s 0.01s 1.00s
EFPTR  OFF/ON OFF
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2.7 Fault Detector

GRB100 Model C400s is provided with a fault detector (FD) which functions as a check relay for
tripping and enhances security against non-power system fault tripping.

Zone A Zone C
l

Zone B Zone D

Figure 2.7.1  FD Available Busbar‘Replicas

The FD incorporates the phase fault and earth fault¥detecting undervoltage elements UVSF
(UVSZA - UVSZD) and UVGF (UVGZA -, UVGZD)%and undervoltage change detection
elements UVDF (UVDZA — UVDZD) and earth fault overvoltage elements OVGF. The elements
are allocated to each busbar zone shown in Figure 2.7 . UVSF, UVGF and OVGF are used for
the differential protection and UVDF for the breakewfailure protection.

Tripping output circuit

Figure 2.3.8 shows the tripping logic circuit of discriminating zone protection when the FD is in
service. Figure 2.5.6 shows the tripping logic of CBF protection when the FD is in service.

Setting

The FD element setting ranges are shown in the table below.

Element Range Step Default Remarks
UVSF 60 - 100V v 80V
UVGF 20 - 60V v 46V
OVGF 0.1-10.0vV 0.1v 10.0V
VTAto VTR 1-20000 1 2000 VT ratio
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2.8 Characteristics of Measuring Elements
2.8.1 Current Differential Elements DIFCH, DIFZ and DIFSV

The segregated-phase current differential elements used for discriminating zone (DIFZ) and
check zone protections (DIFCH) have the non-restraint characteristic for the small currentisegion
and the percentage restraint characteristic for the large current region. The non-restraint
characteristic defines the minimum sensitivity (operating current).

Figure 2.8.1 shows the characteristics on the differential current (Id) and resgfaining current (Ir)
plane. Id and Ir are the vector and scalar summations of all input currentShrespectively.

The non-restraint characteristic of the DIF (DIFCH or DIFZ) clemefityis “expressed by the
following equation:

Iq = DIF
where DIF is a setting and defines the minimum operating current:
The percentage restraint characteristic is expressed by the following equation:
Ig=k x I (k=0.30to 0.90)
The latter characteristic has stronger restraint and prevents‘the element from operating falsely in

response to the erroneous differential current that s,catised by saturation or transient errors of the
CT during an external fault.

The characteristic of DIFCH can be changed®o,the characteristic shown in Figure 2.8.2 by PLC
input (Signal No. 2069: DIFCH_CHARA )ftolensure the operation of the check zone protection in
case of the busbar configuration with.a largé outgoing current. (See Section 2.3.1.)

ld=Ir
Id
Operate
Id=kXIr
DIF
—» Ir

Figure 2.8.1  Current Differential Element (Ir-Id Plane)

Id=Ir

Operate

1d=0.15xIr (*)
DIF — ot st 1

e in Section 2.3.4.

—> Ir

Figure 2.8.2  DIFCH Characteristic after PLC Input
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The same characteristic can be represented on the outgoing current (I,;¢) and incoming current
(Iin) plane as shown in Figure 2.8.3. This representation is useful when testing the percentage
restraint characteristic by inputting the outgoing and incoming simulating currents.

f lout=lin

lout

Operate

DIF lin —p

Figure 2.8.3 Current Differential Element (lin¢lout Rlane)

The non-restraint characteristic is expressed by
Iout < lin — DIFI

The percentage restraint characteristic is expressed by
Tout < {(1-k)/(1+k)}Iin

The supervisory element DIFSV used for differengial current monitoring has a non-restraint
characteristic.

2.8.2 Overcurrent element OCBF

The OCBF measures three-phase,curtents. This element is used for the breaker failure protection.

2.8.3 Overcurrent element XIZ

The XIZ measures the restrainidg current Ir of each zone.

This element is prepasedafor each zone, and its operating sensitivity is fixed to 20% of DIFZ
setting.

2.8.4 Fault Detector Elements

The fault detector incorporates the following three fault detection elements.
Undervoltage‘change detection element UVDF

The UVDE,operates if a voltage drops by 7% compared to that of two cycles before. Therefore,
the“operafing sensitivity of this element is related not to the rated voltage but to the running
voltage” The UVDF can detect the voltage drop in the system condition SIR>0.1 as a fault
detector for CBF initiation. (SIR: Source Impedance Ratio, see Appendix O.)

Undervoltage element UVSF and UVGF

The UVSF measures a phase-to-phase voltage while the UVGF measures a phase-to-earth
voltage.

Overvoltage element OVGF

The OVGF measures zero-sequence voltage for detecting an earth fault.
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2.9 Tripping Output

Figure 2.9.1 shows the tripping output circuit. The trip signal generated in the central ugit is
delivered to up to 32 BUs (channels), though only CHI is expressed in the figure. The figure
shows the case when ‘Discriminating zone and check zone protection’ is selected.

CU(Central Unit) BU(Bay Unit)
CH1
Check Zone
Protection

(Figure 2.3.7) oo

Relay;
CHITRIP 8 & T N i\\\

Discriminating 60ms

Zone Protection | CH2 TRIP 0—@_ (settable by PLC)
(Figure 2.3.8) :
—

To channel 2 t0(32

CH32 TRIP . """" T ] ]

—
CH1TRIP 0 t

Breaker Failure [ I .......

Protection 200ms (settable by PLC)

(Figure 2.5.4 & CH1 TRANSFER TRIP” (UserRrogrammable) D ““““

Figure 2.5.6) CH2 TRIP \

CH2 TRANSFERSTRIP
. To channel 2 to 32

| CH32TRIP |
CH82,TRANSFER TRIP

Figure22.9:¢, “Tripping Output Circuit for CH1

The trip signal of busbar protection drives high-speed tripping output relays. The tripping output
relays reset 60ms after.the trips§ignal disappears by clearing the fault. The tripping circuit must be
opened with the auxiliary contact of the breaker prior to reset of the tripping relay to prevent the
tripping relay fromidirectly interrupting the tripping current of the breaker.

The trip signal ot breaker failure protection drives tripping output relays. The output relay resets
100ms after the'tuipsignal disappears by clearing the fault.
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3. Technical Description

3.1 Hardware Description

The GRB100 is composed of one Central Unit (CU) and numbers of Bay Unit (BU) depending on
the required channels. The CU and BU are housed in individual cases.

3.1.1 Central Unit

3.1.141

Outline of Hardware Modules

Case outline of the Central Unit (CU) is shown in Appendix H.

The hardware structure of the CU is shown in Figure 3.1.1. The front view shows the equipment
without the human machine interface module.

The CU consists of the following hardware modules. The human achine interface module is
provided with the front panel.

Transformer module (VCT)

Signal processing module (SPM)
Front-end processing module (FEP)
Binary input and output module 1 (IQ#1)
Binary input and output module 2/(TQ#2)

Human machine interface module (HMI)

Frant view without front panel

VCT SPM FEP#1 FEP#2 FEP#3 FEP#4 [0#1 1042

Note: The FEP module is incorporated in models as follows:
C*10 model: FEP#1
C+20 model: FEP#1, FEP#3
C*30 model: FEP#1, FEP#2, FEP#4
C+40 model: FEP#1, FEP#2, FEP#3, FEP#4

Figure 3.1.1 Hardware Structure
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The hardware block diagrams of the CU using these modules are shown in Figure 3.1.2.

Fromv/to bay units
via optical fibres Front-end Processing Module (FEP-#1) Signal Processing Module (SPM) Binary I/O Module (IO#1)
> SIP
From/to BUL g,lg -
Pis DC/DC
: ! Converter
: A MPU ) bC
' : = « power
H i MPUL supply
H i ]
»oE| SIP )
Fromto BU8 _ 50 [ Binary input Binary
x12 < Input
' signals
| FEP-#2: same as FEP-#1 — |
E Binary output Binary
| FEP-#3: same as FEP-#1 — x3 » output
i signals
From/to BU32 _ FEP-#4: same as FEP-#1
Transformer Module (VCT) Binary I/O Module (I0#2)
AC input VTX12 (€Bnverter R outgﬁt/
voltage > 7] ] Binary output " signals
x14
»Alarm
External » IRIG-B
clock port
Relay
. RS485 < » setting and
Human Machine Interface (HMI) Transceiver monitoring
system
Liquid crystal display
40charactersx4lines Substation
RS485 < » control and
i monitorin,
LEDs Operation keys Transceiver systemg
Local (IEC60870-
personal > RS232C | | Monitoring,jacks 5-103)
computer I/F

Figure 3.1.2 Hardware Block Diagram of CU
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3.1.1.2 Transformer Module

The transformer module (VT module) insulates between the internal and external circuits through
an auxiliary transformer and transforms the magnitude of AC input signals to suit the electro
circuits for the relay model with FD elements.

There are 6 or 12 auxiliary VTs mounted in the transformer module depending on t y
model. (For the correspondence between the relay model and number of AC input signals, see
Table 3.2.1.) S

The transformer module is also provided with an IRIG-B port. This port collec e serial IRIG-B
format data from the external clock for synchronization of the relay cal The IRIG-B
port is insulated from the external circuit by a photo-coupler. A BNC co 1s used as the

input connector.

éb
@

Vea
V,
Cb Signal
processing
Vee module

7 SNSRI
mmmrw% R

L 4 \< ,
MS IRIG-B port
O BNC connector

®® Figure 3.1.3 Transformer Module of CU
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3.1.1.3  Signal Processing Module

The signal processing module (SPM) consists of RAM, ROM main processing units (MPU1 and
MPU?2), etc., and executes all kinds of processing such as protection, measurement, recording e

display. The MPU1 and MPU2 implement 60 MIPS and use a RISC (Reduced Instru
Computer) type 32-bit microprocessor. z ’

L 4
FEP ) | BUS | MPUL @
modules T e T ,
RAM |
BU 10
ROM 1 J— > modules
I/
[
x R ROM
K PORT
<—
2 @ RAM
% | mPu2
XS

<\:’ Figure 3.1.4 Signal Processing Module

Q>Q)
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3.1.1.4 Front-End Processing Module

The front-end processing module (FEP) incorporates front-end processing and communicati
control circuits.

The FEP consists of an MPU executing control processing of received data, memories (
ROM), parallel-to-serial (P/S) and serial-to-parallel (S/P) data converter, and e ical-
to-optical (E/O) and optical-to-electrical (O/E) converter.

From/to bay units via
optical fibres fmm e mmmemamamm -
. 1
L o |— pis ] | F
From/to BU1 i I > e
! 1
! 1

A A

From/to BU8 P
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3.1.1.5 Binary Input and Output Module of CU
There are two types of binary input and output module (IO module):10#1(108) and 10#2(10
10#1(108) Module

The 108 module incorporates a DC/DC converter, 12 photo-coupler circuits (BIl-E@)r
binary input signals and 3 auxiliary relays (BO1 — BO3) for binary output signals.

The input voltage rating of the DC/DC converter is 48/60V, 110V/125V or 220V/250V. The
normal range of input voltage is —20% to +20%. ¢

Photo-coupler Auxiliary relay
BI1 BO1
Binary
; BI2
!npu: Binary
signals [~ output
BI3 signals
Bl4 i
BI12 K\'
DC  (P) Lin c v
power i converter
supply (N)
FG —

. 0igure3.1.6 I0O#1(108) Module
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10#2(102B) Module

The 102B module incorporates 3 photo-coupler circuits (BI13-BI15) for binary input signals 4
auxiliary relays (BO1-BO13 and FAIL) for binary output signals and two RS485 transceivers.

The auxiliary relay FAIL has one normally closed contact, and operates when a relay failuregor
abnormality in the DC circuit is detected. BO1 to BO13 each have one normally open contact.

The RS485 transceivers are used for the link with the relay setting and monitoring (RSM) system,
and substation control and monitoring system by communication protocol IEC 60870-5403. The
external signal is insulated from the relay internal signal.

Auxiliary relay

BO1 |.. I
Photo-coupler \
» BI13 BO2 |. ‘]l_‘ Binary
Binary output
input | BI14 BO3 |."W| signals
signals \
(x3) > BI15 BO4 \'
BO13 \'
FAL [N |
5> sulation ¥ RS-485 Link with
™ circuit [ o>
| | Transceive RSM system
—» |nsulation [®] RS-485 Link with Substation
1 circuit [ sceive €[ CONtrol & monitoring
“ T system
(IEC60870-5-103)
Figure 3.1.7 10#2(102B) Module
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3.1.1.6  Human Machine Interface (HMI) Module

The operator can access the GRB100 via the human machine interface (HMI) module of the
central unit (CU). As shown in Figure 3.1.8, the HMI module has a liquid crystal display (LCD),
light emitting diodes (LED), view and reset keys, operation keys, testing jacks and an RS232€
connector on the front panel.

The LCD consists of 40 columns by 4 rows with a backlight and displays record, status and
setting data.

There are a total of 8 LED indicators and their signal labels and LED colers are defined as

follows:
Label Color Remarks
IN SERVICE Green Lit when relay is in service.
TRIP Red Lit when trip command is issued.
ALARM Red Lit when failure is detected.
TESTING Red Lit when test condition is set.
(LED1) Red
(LED2) Red
(LED3) Red
(LED4) Red

LED1 to LED4 are user-configurable andno/label is sealed there.

Once it has started operating, the FRIPJLEDsContinues to operate even after the trip command
disappears. Pressing the RESET key, résets it. Other LEDs operate as long as a signal is present.
The RESET key is ineffective fomtheseLEDs.

The VIEW key starts the LGD jndication and switches between windows. The (RESET | key
clears the LCD indication and turns off the LCD backlight.

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

The monitoring jagks and two pairs of LEDs, A and B, on top of the jacks can be used while the
test mode is seleetedimpthe LCD window. Signals can be displayed on LED A or LED B by
selecting the signal tojbe observed from the "Signal List" or "Variable Timer List" and setting it in
the windowgand thesignals can be transmitted to an oscilloscope via the monitoring jacks. (For
the "Signal List"Jor "Variable Timer List", see Appendix C or D.)

The RS232C connector is a 9-way D-type connector for serial RS232C connection. This
conneétor is used for connection with a local personal computer.
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@ TOSHIBA BUSBAR PROTECTION
MENU j Liquid
1=Record 2=Status crystal
3=Setting(view) 4=Setting(chonge) display
5=Test
(O IN SERVICE @
O TRIP ~
Light 0O ALARM
ight O TESTING
emitting 0
diode
m]
O €55
LO
Jﬁ:l GRB100
C420B-22-10
n 1A )
¥'|'| 100/1;%/'{'125/120V @ @ @
vde  110/125vde @
Made in Japan
®] @ L(@ Operation
@|2|® evs
S
/
Monitoring \
jack RS232C connector

Figure 3.1.8 HMI of CU (Front Panel)
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3.1.2 Bay Unit

3.1.2.1 Outline of Hardware Modules

The hardware structure of the BU is shown in Figure 3.1.9. The front view shows the equipment
without the front panel.

The BU consists of the following hardware modules.
e Transformer module (CT)
e Bay unit module 1 (BUM1)
¢ Bay unit module 2 (BUMS5)

e Front panel

Front view without front panel

CT. BUM1 BUM5

Standard Model

CT BUM1 BUMS5-1 BUM5-2

Model with LED indication (option)
Figure 3.1.9 Hardware Structure of BU

Case outline of the Bay Unit (BU) is shown in Appendix H.
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The hardware block diagrams of the BU using these modules are shown in Figure 3.1.10.

Transformer Bay Unit Module 1 (BUM1)
DC/DC
Module (CT
(CT) be
Converter power
- supply
AC input ¢
Analogue| Multi-
] plexer
Current p| CTX3 fiter (4 " and » oS
Of Bay A/D > —| E/O »
10|
Converter
s/P OlE LU
Binary input inary input
< ZS P nals
rogrammable)
.| Binary outp! _ Programable
d X " Binary output
signals
Bay du UM5)
P ryinput | DsS/CB
X7 B status input
(programmable)
inary output .
(High speed) p DIF trip
X2 or X6 command
Binary output . Binary output

¥ signals
g %8 (programmable)

Figur@ Hardware Block Diagram of BU

L 4

Q
o
¥

L 4
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3.1.2.2 Transformer Module CT

The transformer module (CT module) insulates between the internal and external circuits through
an auxiliary transformer and transforms the magnitude of AC input signals to suit the electio

circuits.
Figure 3.1.11 shows a block diagram of the transformer module. There are 3 auxilig's
mounted in the transformer module.

Transformer module
la ’ \c ,

BUM1

Figure 3.1.11 Transformer M@QJ

L 4
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3.1.2.3 Bay Unit Module
There are two types of module: BUM1 and BUMS.

BUM1 Module

The bay unit module 1 (BUMI1) consists of an analogue filter, multiplexer, analogue toydigital
(A/D) converter, DC/DC converter, photo-coupler circuits (BI11 to BI13) for binary input signals
and 2 auxiliary relays.

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

The A/D converter has a resolution of 16 bits and samples input signals asampling frequencies
of 2400 Hz (at 50 Hz) and 2880 Hz (at 60 Hz).

The input voltage rating of the DC/DC converter is 48V/60V, 110V/125V or 220V/250V. The
normal range of input voltage is —20% to +20%.

The auxiliary relays BO1 and BO2 have one normally open contact:

From Analogue filter
Vet ] . | AD P/S From/to CU unit
module ' i
Analogue filter || Multi- converter — E/O >
plexer Optical fibre
S/P —1 O/E [¢
___module
Photo-coupler S 4 T . Auxiliary relay
BI1 1
BO1 o
"”\_L_ Binary
. 3 BI12 L output
Blnary ; BO2 "“[_!‘ signals
input i4| B3 L_
signals
) Line — 4.DCIRE v
DC filter cORyerter
power (N)
supply N
Fo L l
Figure 3.1.12 BUM1 Module
BUM5Module

In thedGRB100-B310B and -B300B, the bay unit module BUMS incorporates 7 photo-coupler
circuits (BI1-BI7) for binary input signals, 4 auxiliary relays and 2 or 6 high-speed auxiliary
relays for tripping command.

In the GRB100-B410L, two modules (BUMS5-1 and BUMS-2) are used and total 14
photo-coupler circuits, 4 auxiliary relays and 2 or 6 high-speed auxiliary relays for tripping
command. Further, 18 LEDs (LED1 to LED18) are provided. Each LED is linked with a Bl or a
BO and drove by the output of BI or BO. (Refer to Section 3.1.2.4.)

The tripping command auxiliary relays are the high-speed operation type and have one normally
open output contact.
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Photo-coupler

Binary _|
input
signals

el e

Auxiliary relay
(high speed)

e
_'W,m\'_' TRIP-1
sl

—1—{TP2-1 |-
,_|E|____\ TRIP-2

Model B410L (BUM5-1, BUM5-2)

Auxiliary relay

(high speed)
TPl | { TRIP-1
P2 |-~ \]':_ TRIP-2
Auxiliary relay
—t
~~~~~ il

——{BI7 Auxiliary relay — BO4 ik
-m ----- H Binary outputs
Ll 1 i (eonfigurable)
BO4 i ; X 4
. ™
! | Binary outputs --I,--L
L’\_ (configurable) : '_:
I_: L:
[B05 [ | BO6 E
1 - ' |
-0 o
—t L
BO6 |-r---
l L: Model B300B
:E Note: Binary input signals are same
o as Model B310B.
Model B310B
Photo-coupler Auxiliary relay
B3 (high speed) |
Bi1 |®weoy LEDIS-@‘”»\
] ]
_@LEDZ —{TP12 |-y || TRIP
Binary _| -
i [
Input _@ LeEnd ——{TP2-1 |-
signals LED14 (& \|—<
:@ LEDY o—| TP2-2 __,_\ TRIP-2
" —
_‘® LED1O TP2-3 |-- ,\_
._ @ Leont Auxiliary relay |
] LED15® _____ E I
TB4 -
:@ LEDS LEmS@'Tm |
_@ Leo? :L Binary outputs
| ! (configurable)
BI3 |® Lepi2 ___L_ X 4
_ LEDI7@-,,,,\':_
] ! '_:
T B :.--{“

Figure 3.1.13 BUMS5 Module
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3.1.2.4 Front Panel of Bay Unit

The front panel provides a green LED. The LED is lit when DC power is supplied.
TOSHIBA BUSBAR PROTECTION O
© BAY UNIT O
O POWER
4

©

Figure 3.1.14 Front Panel

The bay unit can provide LEDs for indication,of'binary input and output status as option.
TO a BUSBAR PROTECTION

3RB100-B300B, -B310B)

@ BAY UNIT
\ O POWER
O LED1
@ O N
L 4
No label is
sealed.

OOoo00ooooooooooon

LED18 j

@ Type GRB100
Model B410L-22-10

@ n 1A

fn 50Hz

Vdc  110/125Vdc
Made in Japan

Figure 3.1.15 Front Panel of BU with LED Indication (GRB100-B410L:option)

18 LEDs (LED1 to LED18) are provided. Each LED is linked with a BI or a BO and drove by the
output of BI or BO as shown in Table 3.1.1. LED1 to 12 are for BI, LED13, 14 for trip BO, and
LED15 to 18 for configurable BO assigned by PLC. However, no name label is sealed there. User
should seal name labels there. For connections, see Appendix I. As shown in Appendix I, LED12
to 18 can be reset by the binary input “LED RESET”(TB4:BI7). Lamp test for all LEDs can be
tested by the binary input “LED TEST”(TB4:BI4) under “LED*A=Enabled” setting.
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Table 3.1.1 Specification of LEDs
LEDNo. BI/BO TB No. LED color  Latch operation  Enable/Disable function
LED1 BI1 (TB3) TB3-A3, B3 Red No
LED2 BI5 (TB3) TB3-A4, B4 Green No
LED3 BI2 (TB3) TB3-A5, B5 Red No
LED4 BI6 (TB3) TB3-A6, B6 Green No
LED5 BI1 (TB4) TB4-A3, B3 Red No
LED6 BI5 (TB4) TB4-A4, B4 Red/Green  No -
LED7 BI2 (TB4) TB4-A5, BS Red No
LED8 BI6 (TB4) TB4-A6, B6 Red/Green  No -
LED9 BI3 (TB3) TB3-Al4,B14 Red No -4
LED10 BI7 (TB3) TB3-A15, B15 Red/Green  No Yes
LED11 Bl4 (TB3) TB3-A16, B16 Red No Yes
LED12 BI3 (TB4) TB4-Al4, B14 Red No/Yes Yes
LED13 TP1 (TB3) TB3-A1,B1,A2, B2 Red Yes -
LED14 TP2(TB3)  TB3-A17,B17,A18, B18 Red Yes Yes
LED15 BO3 (TB3) TB3-A7, B7 Red No/Yes Yes
LED16 BO4 (TB3)  TB3-A8,B8,A9, B9 Red No¥es Yes
LED17 BO5 (TB3) TB3-A10, B10, -A11,B11 Red No/Yes Yes
LED18 BO6 (TB3)  TB3-Al2,B12,-A13,B13 Red No/Yes Yes

The color of LED6, LEDS and LEP10 ¢an besset to red or green. LED12 to LED18 are provided
with latched operation function, CED 12'and LED15 to LED18 can be set to the latched operation
or not. LED10 to LED12 and LER13%e, LED18 can be set to Enabled or Disabled.

Above setting is performed byfconmnector pins located on the rear of the front panel as follows:

Latch Setting

Enable

LED18-L
LED17-L
LED16-L
LED15-L
LED12-L

Setting

[ere]

[ore ] pd
[oo | LED10-C

[ere | LED8-C
[ere] LED6-C

LED10-A [ore ]
LED11-A [o7e]
LED12-A [ere]
LED14-A [eTe ]
LED15-A [eTe |

LED16-A

Ce=]
LED17-A [eTe ]
[e=]

LED18-A

Rear of Front Panel

Color Setting

Figure 3.1.16 Connector Pin Location
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Color setting

LED No.  Connector pin  Setting Color
LED6 LED6-C Insert Red O
Pull out Green O
LEDS8 LED8-C Insert Red
Pull out Green
LED10 LED10-C Insert Red
Pull out Green

4
Latched operation setting (g
LED No.  Connector pin  Setting Latched or Non-latcheQ

LED12 LED12-L Insert Non-latched

Pull out Latched
LED15 LED15-L Insert Non-latched @

Pull out Latched
LED16 LED16-L Insert Non-latch
Pull out Lat
LED17 LED17-L Insert N&
Pull out %
LED18 LED18-L Insert on-latched
Pull ed

LED Enabled/Disabled setting

LED No.  Connector pin % LED Function

LED10 LED10-A Enabled

. Oull out Disabled
LED11 LED11, Insert Enabled
Q Pull out Disabled
LED12

Insert Enabled

Pull out Disabled

LED14 4-A Insert Enabled
Pull out Disabled

LED1 LED15-A Insert Enabled
Pull out Disabled

LED16-A Insert Enabled

Pull out Disabled

@LED17 LED17-A Insert Enabled
Pull out Disabled

LED18 LED18-A Insert Enabled
Pull out Disabled
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3.2 Input and Output Signals
3.21 Input Signals

AC input signals

Table 3.2.1 shows the AC input signals applied to the CU and BU of the GRB100 andtheir
respective input terminal numbers. AC voltage input signals are provided only for the models
with FD elements. The model 300s and 400s provide four zones, Zone A to Zon€ D. See
Appendix I for external connections.

Table 3.2.1 (a) AC Input Signals of CU (Models with FDselements)

Terminal Signals Terminal Signals
No. of TB3 No. of TB3
Zone A Zone C
1 A phase voltage 9 A phase voltage
2 B phase voltage 10 B phase voltage
3 C phase voltage 11 C phase voltage
4 Neutral 12 Neutral
Zone B Zone D
5 A phase voltage 13 A phase voltage
6 B phase voltage 14 B phase voltage
7 C phase voltage 15 C phase voltage
8 Neutral 16 Neutral
18 (earth)

Table32.1 (b) AC Input Signals of BU

Terminal No. Signals
of TB1

1-2 A-phase current

3-4 B-phase current

5-6 C-phase current

14 (earth)

Binary input'signals

Table 3.242 shows the binary input signals available in the GRB100. See Appendix I for external
connections.

The binary input circuit of the CU is provided with a logic level inversion function as shown in
Figure 3.2.1. Each input circuit has a binary switch BISW which can be used to select either
normal or inverted operation.

Further, all binary input functions are programmable by PLC (Programmable Logic Circuit)
function.

If a signal is not input, the function concerned is disabled.

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

Table 3.2.2 (a) Binary Input Signals in CU

Signal Name

Contents

Default Setting Bl No.

Indication reset

Bus protection block-A(*)
CBF protection block-A(*)
Bus protection block-B(*)
CBF protection block-B(*)

Reset TRIP LED indication externally.
Block bus protection externally.
Block breaker failure protection.
Block bus protection externally.
Block breaker failure protection.

Bl1
BI2
BI3
Bl4
BIS
BI6
BI7
BI8
BI9
BI10
Bl11
BI12
BI13
Bl14
BI15

(*): These signals are duplicated with two BISs:
- BUS protection block: BI2 & Bl4
- CBF protection block: Bl3s& BIS
See Appendix L.

Table 3.2.2 (b) Binary Input Signalsyin BU of GRB100-B300B, -B310B (each channel CH)

Signal Name Contents Default Setting Bl No.
DS1 contact (N/O) | Detect disconnector condition. (Closed when disconnector closed.) BI1
DS1 contact (N/C) | Detectdisconnector condition. (Open when disconnector closed.) BI5
DS2 contact (N/O) | Deteetdisconnector condition. (Closed when disconnector closed.) BI2
DS2 contact (N/G), 4 Detect disconnector condition. (Open when disconnector closed.) BI6

BI3
BI7
Commandgtrip Initiate command tripping. (Gas press low) Bl4
Extetnal trip@Signal | Initiate CBF protection. (A-phase) BI11
External tfip,signal | Initiate CBF protection. (B-phase) BI12
Extérnal trip signal | Initiate CBF protection. (C-phase) BI13
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Table 3.2.2 (C) Binary Input Signals in BU of GRB100-B410L (each channel CH)

Signal Name Contents Default Setting Bl Nox
DS1 contact (N/O) | Detect disconnector condition. (Closed when disconnector closed.) BI1(TB3)
DS1 contact (N/C) | Detect disconnector condition. (Open when disconnector closed.) BI5(TB3)
DS2 contact (N/O) | Detect disconnector condition. (Closed when disconnector closed.) BI2(TB3)
DS2 contact (N/C) | Detect disconnector condition. (Open when disconnector closed.) BI6(TB3)

BI3(TB3)
BI7(TB3)
Command trip Initiate command tripping. (Gas press low) BI4(TB3)
External trip signal | Initiate CBF protection. (A-phase) BI11(TB2)
External trip signal | Initiate CBF protection. (B-phase) BI12(TB2)
External trip signal | Initiate CBF protection. (C-phase) BI13(TB2)
BI1(TB4)
BI5(TB4)
BI2(TB4)
BI6(TB4)
BI3(TB4)
LED reset Reset LED12 to LED18 BI7(TB4)
LED test Test all LEDs Bl4(TB4)
W Signal No.
Indication reset [ |BISW1 (Norm) TCU_BIl _ T Protection
] B PLC function schemes

Bus protection block

g(lnv)

CBF protection block

CU-BI2
[ ] BISW2 (Norm) T Programmable
e g _ 1
E— (inv) Iogic
—81SW3 (Nei) T cuBi i
BI3 .
—J1p
L :(Inv)
o CU-BI4
[ | Blsw4 (Norm) N T

;(Inv)

T CU-BI5 <f

[ 1 BISW5 (Norm)

‘(Inv)

Figure 3.2.1 Logic Level Inversion

3.2:2 Binary Output Signals

The number of binary output signals and their output terminals vary depending on the relay
models. See Appendix I for details. For all models, all outputs except the relay failure signal can

be configured.

The signals shown in the signal list in Appendix C can be assigned to the output relay individually
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or in arbitrary combinations. Signals can be combined using either an AND circuit or OR circuit
with 6 gates each as shown in Figure 3.2.2. The output circuit can be configured according to the
setting menu. Appendix E shows the factory default settings.

A 0.2s delayed drop-off timer can be attached to these assigned signals. The delayed drop-off
time is disabled by the scheme switch [BOTD].

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

Signal List +ON)

BOTD
L —(OFF)
. & R Auxiliafyrelay
Appendix C 6 GATES H lL ] [
J VA \

6 GATES

LLLLL

| 9

\%
[ie

LLLLL

Figure 3.2.2 ConfigurablefOutput

The binary outputs TP1, TP2, BO3 to BO6 for each BU,(€H1 — CH32) are programmed by PLC
function.

3.2.3 PLC (Programmable Logic Controller) Function

GRBI100 is provided with a PLC function allowing user-configurable sequence logics on binary
signals. The sequence logics with timers, flip=flops, AND, OR, NOT logics, etc. can be produced
by using the PC software “PLC tgo0l” @nd linked to signals corresponding to relay elements or
binary circuits.

Configurable binary inputs, bimasy outputs and LEDs, and the initiation trigger of disturbance
record are programmed by the PLC*unction. Temporary signals are provided for complicated
logics or for using a user-génfiguréd signal in many logic sequences.

PLC logic is assigned teyprotection signals by using the PLC tool. For PLC tool, refer to PLC tool
instruction manual.

&3 PLCO08 - PLGtaol
File  Edit View

Sl0B] g i [+ ] 2leBio] S@Ei=]

=10l x|

XY

Ad|

DLE [idle NUM [ 2720, 1200 [1000%

Figure 3.2.3  Sample Screen of PLC Tool
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3.3 Automatic Supervision
3.3.1 Basic Concept of Supervision

Though the protection system is in the non-operating state under normal conditions, it i$waiting
for a power system fault to occur at any time and must operate for the fault withoutsfail.
Therefore, the automatic supervision function, which checks the health of the protection system
during normal operation by itself, plays an important role. Numerical relays based on the
microprocessor operations are suitable for implementing this automatic superyision function of
the protection system. The GRB100 implements the automatic supervigion(function by taking
advantage of this feature under the following principles:

e The supervision function should not affect protection performance.
e Supervision must be performed with no omissions wherever possible.
e When a failure occurs, the failure location should be easy to_identify.

Note: The automatic supervision function includes an automatie monitor function and automatic test
function. For the terminology, refer to IEC IEV 60448

3.3.2 Relay Monitoring
The relay is supervised with the following items:

AC input imbalance monitoring

The AC current input is monitored and if ghe/following equation is satisfied the health of the AC
input circuit is checked.

e CT circuit current monitoring
Max([Ial, [Tp, [Ic[) — 4 x Min(ila[, Wy, [Ic)) =ko
where,
Max(|Ial, [Ip|, [Ig)) = Maximum amplitude among I, Iy, and I,
Min(|Ia], [Ipf [Teh). = Minimum amplitude among I, I, and I,
ko = 20%,0f rated current

The CT circuit(currefit monitoring (AISV) allows high sensitivity detection of failures that have
occurred in the AGsifput circuit.

If the AISVidetects an AC input imbalance, it blocks the busbar protection trip by blocking the
binary outputs and issues an alarm when the [AISV]="ALM&BLK" setting. It issues only alarm
when the [AISV]="ALM" setting.

The ALSV is blocked by setting the scheme switch [AISV] to OFF.
Furthermore, for models with FD elements, the AC voltage input is monitored and if the
following equations are satisfied the health of the AC input circuit is checked.
e Zero sequence voltage monitoring
[Va+Vp+ V¢ /326.35(V)
e Negative sequence voltage monitoring

[Va+a’Vp +aVe|/3>6.35(V)
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where,
a = Phase shifter of 120°

These zero sequence monitoring and negative sequence monitoring allow high-sensitivity
detection of failures that have occurred in the AC input circuits.

The negative sequence voltage monitoring allows high sensitivity detection of failures #"the
voltage input circuit, and it is effective for detection particularly when cables have been
connected with the incorrect phase sequence.

In the AC voltage input monitoring (AIFDSV), the "ALM&BLK" or only "AEMis\also selected
by setting the scheme switch [AIFDSV] the same as the AISV.

Setting

Element Range Step Default Remarks

[AISV] Off  ALM&BLK / ALM ALM&BLK Alarmyand/arblocking
[AIFDSV] Off | ALM&BLK / ALM ALM Alatm and/or blocking

A/D accuracy checking

An analogue reference voltage is input to a prescribed c¢hanfi€l in the analogue-to-digital (A/D)
converter, and the system checks that the data aftes,A/Dyconversion is within a prescribed range
and that the A/D conversion characteristics are,corfect.

Memory monitoring

The memories are monitored as follows depending on the type of memory, and the system also
checks that the memory circuits are healthy;

e Random access memory monitering:
Wiites/reads prescribed data and checks the storage function.

e Program memory monitorin@i, Checks the checksum value of the written data.

e Setting value monitorings Checks for any discrepancy between the setting values stored
in duplicate.

Watchdog timer

A hardware timer which 1§ cleared periodically by software is provided, and used to check that the

software is runging normally.

DC supply monitoring

The secondanyvoltage level of the built-in DC/DC converter is monitored, and the system checks
that the,DC%oltage is within a prescribed range.

TheDC supply failure of BU is detected by the communication monitoring. See Section 3.3.5.

Binary input circuit monitoring

The binary input signals for the "Breaker failure protection initiation", "Busbar protection block"
and "CBF protection block" are monitored. The monitoring checks the discrepancy between the
signals of the input circuits provided in duplicate.
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3.3.3 CT Circuit Failure Detection

If a failure occurs in a CT circuit, the differential elements may operate incorrectly. GRB1T00
incorporates a CT failure detection function (CTF) against such incorrect operation. The CTE is
provided with each Zone (Check zone and Zone A to D). When the CTF detects a CT failurey it
can block the DIF trip.

The CTF is enabled or disabled by the scheme switch [CTFEN] as follows:
- “Off”: Disabled.
- “On”: Enabled. If once CTF is detected, the CTF function cannotybe resét until CTFID is

reset.

- “OPT-On”: Enabled. After CTF is detected, the CTF function isrreset if CTFUV,
CTFDV or OVGF operates.

The DIF trip is blocked or not by the scheme switch [CTFCNT].
“NA”: No block the DIF trip
“BLK”: Block the DIF trip of the detected zone

This function is available for Model 400 series.

Detection logic

Figure 3.3.1 shows the CTF detection logic for Check'zone and Zone A. The logic for Zone B, C
and D is same as that for Zone A.

1516:CTFID-CH-A
1517.CTFID-CH-B

; iy 5 1292:CTF-CH
@ $BIBCTRDCHC EI* »t—| T i Check zone CTF detection
' 10s [
1504:CTFID-ZA-A >1 & 0 DIFCH Non CTF
1505:CTFID-ZA-B — — 1288 CTEZA
CTFID-ZA {IS08.CTRDZAC E" — ‘L d Zone A CTF detection
10s
:LlSZTCTFUVD-ZA
CTEVD-2Are u . [CTFCNT] =g & o DIFZA Non CTF
—— § 1523:CTFUV-ZA - CTFID(CFID): Differential current element for CTF
@ CTFUVD(CFDV): Change of undervoltage element for CTF
. CTFUV(CFUV): Undervoltage element for CTF
CTFOVG-ZA }11519'CTFOVG'ZA CTFOVG(CFOVG): Zero-sequence overvoltage element for CTF
Figure 3.3.1  CTF Detection Logic
Setting
Thegetting elements necessary for the CTF and their setting ranges are as follows:
Element Range Step Default Remarks
CFRID 50 - 3000 A 1A 200 A Id current level
CFUV 20-60V 1V 20V
CFDV 1-10% 1% 7% % of rated voltage
CFOVG 0.1-10.0V 01V 1.0V Zero-sequence voltage
[CTFEN] Off/On/OPT-On Off CTF enabled or not
[CTFCNT] NA/BLK NA Control by CTF detection
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3.3.4 Differential Current Monitoring

The supervisory element DIFSV is provided to check the health of the CT circuit. The DIFSV
element detects the erroneous differential current that appears in the case of a CT circuit failure.
The DIFSV is provided with each Zone (Check zone and Zone A to D). The DIFSV has a
non-restraint current differential characteristic.

Detection logic

Figure 3.3.2 shows the erroneous differential current detection (DIFSV) logic fer Check zone and
Zone A. The logic for Zone B, C and D is same as that for Zone A.

If the DIFSV detects an erroneous differential current, it blocks the busbar¥protection trip by
blocking the binary outputs and issues an alarm when the [[DSV]="ALM&BLK" setting. It issues
only alarm when the [IDSV]="ALM" setting. The monitoring is blocked by.setting the [IDSV] to

OFF.
Setting
Element Range Step Default Remarks
DIFSV 20 - 3000A 1A 200A Min. operating current
TIDSV 0-60s 1s 10s Timer for DIFSV
ontro monitorin
IDS Off | ALM&BLK / ALM ALM C | by IDSV itoring
571:DIFCHSV-A
: - TDSV
g??ﬁgligﬂnglg t 0] 91274 — 91257
DIFCHSV |+ A, >1 IDSV
574:DIFZASV-A 0 60s
575:DIFZASV-B :
@ § 576:DIFZASV-C ;LO 1279

0- 60s
Eigure 3.3.2 DIFSV Logic

The DIFSV setting is defermined from the erroneous differential current which is generated
during normal service egndition due to errors between CTs.

Maximum ergonéous differential current < DIFSV < DIFCH and DIFZ settings

3.3.5 Disconnectar and\Circuit Breaker Monitoring

The disconnegtofiand circuit breaker are monitored to prevent unwanted operation in case of their
failure.“Bhe'sehéme logics are shown in Figures 3.3.3 and 3.3.4.

To mofiitor the disconnector (DS) and circuit breaker (CB), a normally open contact and a
normially £losed contact are introduced. The failure is detected when the normally open contact
and nowmally closed contact are simultaneously in the open or closed state for the prescribed
period. If the DSSV or CBSV detects a DS fail or CB fail, it can block the busbar protection and
issues an alarm when the [DSSV] or [CBSV]="ALM&BLK" setting or can issue only alarm when
the [DSSV] or [CBSV]="ALM" setting. In the case of DS fail, the discriminating zone protection
including the DS failed is blocked. The monitoring is blocked by setting the switch [DSSV] and
[CBSV] to OFF. The default settings of these switches are OFF to prevent false failure detection
when their contacts are not introduced.
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Setting
Element Range Step Default Remarks
TDSSV 0-60s 1s 60s Timer for DSSV
TCBSV 0-60s 1s 10s Timer for CBSV
[DSSV] Off  ALM&BLK / ALM ALM Control by DSSV monitoring
[CBSV] Off | ALM&BLK / ALM ALM Alarm and/or blocking
_ 1 o t 0| 91254
DNSONO -1 1 A Y
- u 0 - 60s
DS-NC

(N/C)
Figure 3.3.3  DSSV Logic

CB-NO il 1 io iy, O 255 gy
NIG 7
0.- 60s
CB-NC

(N/C)

Figure 3.3.4 CBSVaLogi€

3.3.6 Communication Monitoring

The communication signal between CU and BU,is monitored per channel at both the CU and BU
by employing a cyclic redundancy check gfthe reeeived data.

If a data failure or interruption is detected, an alarm is displayed on the LCD of the CU.

3.3.7 BU Address Monitoring

The BU address is set with the rotatyswitch. If the setting is changed, it is possible that the data
could be communicated toghe wreng BU. To avoid this, the BU address is monitored at the CU.

If a failure is detected, the failure alarm "BU=x*: Address err" is displayed on the LCD of the CU.

Note: BU** meahs, the BU number.

3.3.8 Failure Alarms

When a failurgiisidetected by the automatic supervision, it is followed with the LCD display, LED
indication, eXtesnal alarm issuance and event recording. Table 3.3.1 summarizes the supervision
items and alarms.

The ECD messages are shown on the "Auto-supervision" screen which is displayed automatically

when a¥failure is detected by pressing the | VIEW | key. The event record messages are shown on
the "Event record" screen by opening the "Record" sub-menu.

Those alarms are retained until the failure is recovered.

Those alarms can be disabled collectively by setting the scheme switch [AMF] to OFF. The
setting is used to block unnecessary alarm issuance during commissioning testing or
maintenance.

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

Supervision Item LCD Message LED LED Ext. alarm Event record
"IN SERVICE"  "ALARM" Message
AC input 1) On/Off (2) On Operate/ CT err,
imbalance monitoring No operate (5) VO err, R err
AID accuracy check 1) Off On (4) Relay fail
Memory monitoring
Watchdog Timer Off On (4)
DC supply monitoring Off (3) (4) Relay fail
Binary input circuit monitoring  BU=: DIO err Off On 4 Relay fail
Differential current monitoring Id-Zx* err On/Off (2) On Operate/ Id err
Id err No operate’(5)
DS and CB monitoring DS err On/Off (2) On Qperate/ DS fail,
DS-Zx err No,operate (5)
CB= err CB fail
Communication monitoring ) Off Oon (4) Relay fail
BU address monitoring BUsx: Off ©n 4 Relay fail
Address err
CTF monitoring CT fall, On On No operate (6) CTF,
CT-ZAfail to CTF-ZAto
CT-ZD fall CTF-ZD

DS: disconnector, CB: circuit breaker

1): Various messages are provided as,expressed with "---fail" or "---err" in the Table in Section
g p p

6.7.2.

(2): The LED is on when the gelated scheme switch [AISV], [AIFDSV], [IDSV], [DSSV] or [CBSV]
is set to "ALM" and off whemset to' "ALM & BLK" (refer to Section 3.3.9).
(3): Whether the LED is lit/or not.depends on the degree of the voltage drops.
(4): The binary output relay "FAIL" operates.
(5): When the setting i$"ALM & BLK", the relay "FAIL" operates. When "ALM" setting is used, the
relay "FAIL" does net,operate, but an Ext. alarm is possible by assigning the programmable BO
(signal No. 1258).
(6): The user<ednfigurable binary output relays operate if the signal assigned.

3.3.9 Bridge Alarm

Whenga bridge condition is retained for the TBRDG setting, the BRIDGE ALARM is issued.

Setting
Element Range Step Default Remarks
TBRDG 0-60s 1s 60s Busbar bridge time
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3.3.10 Trip Blocking

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

e A/D accuracy check O

e Memory monitoring

e Watchdog Timer 4

e DC supply monitoring %
When a failure is detected by AC input imbalance monitoring, differe \ent monitoring,
disconnector monitoring or circuit breaker monitoring, the scheme swit ISV], [AIFDSV],
[IDSV], [DSSV] or [CBSV] setting can be used to determine if bothytri is blocked and an
alarm is output, or, if only an alarm is output.

%
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3.4 Recording Function

The GRB100 is provided with the following recording functions:
Fault recording
Event recording
Disturbance recording

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

3.41 Fault Recording
Fault recording is started by a tripping command of the GRB100 and the following items are
recorded for one fault:
Date and time of fault occurrence
Faulted phase
Tripping channel
Tripping mode
Power system quantities

Up to the 4 most-recent faults are stored as faultrecords: If a new fault occurs when 4 faults have
been stored, the record of the oldest fault is deleted and the record of the latest fault is then stored.

Date and time of fault occurrence

The time resolution is 1 ms usingghe relay internal clock.

To be precise, this is the time awhieh a tripping command has been initiated, and thus it is
approximately 10 ms after the oecurfence of the fault.

Faulted phase

The faulted phase is indicated by a differential element operating phase.

Tripping mode
This shows thegrotection scheme that initiated the tripping command.

DIF, DIEZANRIF-ZB, DIF-ZC, DIF-ZD: DIF protection trip

(Note)DIF: gheck zone protection trip only,
DIF-ZA to DIF-ZD: check zone protection trip and discriminating zone protection trip, or
discriminating zone protection trip only

CBF.trip: Breaker failure protection backup trip

CBF-retrip: Breaker failure protection retrip

Tripped channel
The tripped channel is expressed with the status "1". (See Section 4.2.1)

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

(However, the power system quantities are not recorded for evolving faults.)
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Magnitude of phase differential current of check zone and discriminating zone protection (Ida,

Idb, Idc, IdaA, IdbA, IdcA up to IdaD, IdbD, IdcD)

Magnitude and phase angle of phase voltage of check zone and discriminating zone protection

(VaA, VbA, VCA up to VaDa VbD: VCD)

Magnitude and phase angle of symmetrical component voltage of check zone,and

discriminating zone protection (V1A, V2A, VOA up to V1D, V2D, VOD)

Magnitude and phase angle of phase current of each channel (I, Ip, I¢)

Magnitude and phase angle of symmetrical component current of each ch@nnel(l1, 12, 10)

The differential currents of check zone and discriminating zone protection &f¢ displayed in
percent of DIFCH and DIFZ setting respectively. The voltages are recorded’in Model 400s. Phase
angles above are expressed taking that of positive sequence voltage, as’afreference phase angle.
The leading phase angles are expressed plus.

If no voltage input, the positive sequence current of CH1 is taken assa reference phase angle.
Therefore, it is recommended that the CH1 should be assigned'tor afeeder. If the current of CH1
is small, the current of the next channel is used as a referenee phase angle.

3.4.2 Event Recording

The events shown in Table 3.4.1 are recorded withyth€®kims resolution time-tag when the status
changes. The user can select the recording items.

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

Table 3.4.1 [Event Reeord Iltems

Event

LCD Indication

Zone A trip command output or reset

Zone B trip command output or resét

Zone C trip command output or reSet

Zone D trip command gutput,or reset

Bushar trip command output or reset

CBF retrip command output or reset

CBF trip command.output or reset

CBE transfer'trip signal output or reset

Busbar bridge operate or reset

Transfer Jus operate or reset

Bushar protection blocking external command input or reset
Circuit breaker failure protection blocking external command input or reset
Indication reset input or reset

Relay failure detected or restored

CT current circuit failure detected or restored

Differential current monitoring error or restored

CTF detected or restored

ZA trip

ZB trip

ZC trip

ZD trip
Trip
CBF-retrip
CBF-trip
CBF-TR
Bus bridge
Trans. bus
BP block
CBF block
Ind. reset
Relay fail
CTerr

Id err

CTF

On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
On or Off
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Event LCD Indication
Disconnector failed or restored DS fail On or Off
CB failed or restored CB fail On or Off
nDS1 N/C contact open or closed (*) nDS1 N/C On or Off
nDS1 N/O contact open or closed (*) nDS1 N/O On or Off
nDS2 N/C contact open or closed (*) nDS2 N/C On ok, Off
nDS2 N/O contact open or closed (*) nDS2 N/O On or Off
Command trip COM-trip On or Off
n External trip A-phase signal for CBF initiation (*) NEXtFrpRA On or Off
n External trip B-phase signal for CBF initiation (*) nEXt. trip B On or Off
n External trip C-phase signal for CBF initiation (*) nExt.jtfip C On or Off
System setting changed (**) Sys. set change

Relay setting changed (**) Rly. set change

Group setting changed (**) Grp. set change

(*): “n” expresses the channel number and it is up_to 32."Fhese events are set in a block by the channel.

(**): The event of a setting change is classified into,th¥ee,gvents. The event "System setting changed"
corresponds to all the setting changes except setting changes in the sub-menu "Protection". (See
section 4.2.6 for changing the settings). The event''Relay setting changed" corresponds to setting
change of measuring elements and timers‘in the sub-menu "Protection". The event "Group
setting changed" corresponds to other setting changes in the sub-menu "Protection".

Setting
One of the following four modestis selectable.
Modes Setting
Not to record the event. None
To record the event when the,statlis changes to "operate”. Operate
To record the event when thedstatus changes to "reset". Reset
To record the evéntiwhen the status changes both to "operate" and "reset". Both

For the setting,see the Section 4.2.6.5. The default setting is "Both" for all events except those
marked with (¥) in Table 3.4.1. The events marked with (*) have a default setting of "Operate".

3.4.3 Disturbance Recording

Thedisturbance records include 108 analogue signals, which are phase currents of each channel
and phage voltages of zones A to D, and 128 binary signals listed in Appendix F and the dates and
times at which recording started.

The LCD display only shows the dates and times of disturbance records stored. Details can be
displayed on the PC. For how to obtain disturbance records on the PC, see the PC software
instruction manual.

The pre-fault recording time is fixed at 0.3s and post-fault recording time can be set between 0.1
and 2.0s.

The number of records stored depends on the post-fault recording time. The approximate
relationship between the post-fault recording time and the number of records stored is shown in
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Table 3.4.2.
Note: If the recording time setting is changed, all previously recorded data is deleted.

Table 3.4.2 Number of Records

CU Model Frequency | Post fault recording time

(Fz) 0.1s 0.5s 1.0s 1.5s 2.0s

410 50 28 14 8 6 5

60 24 12 7 5 4

420 50 16 8 5 3 2

60 13 6 4 3 2

430 50 11 5 3 2 2

60 9 4 2 2 1

440 50 8 4 2 1 1

60 7 3 2 1 1

Settings

The elements necessary for starting disturbance gecording and their setting ranges are shown in
the table below.

Element Range Step Default Remarks

10CG 0.1-10.0(* 0.1 1.0 Residual overcurrent element
10CS 0.1-10.0(* 0.4 2.0 Phase overcurrent element
20CG 0.1-10.0(% 0.1 1.0 Residual overcurrent element
20CS 0.1-10.0(* 0.1 2.0 Phase overcurrent element
320CG 0.2 10.0¢" 0.1 1.0 Residual overcurrent element
320CS 0.1610.0¢) 0.1 2.0 Phase overcurrent element

(*) “WMultiplier of CT rated current

Starting the disturbafice recording by a tripping command or the starter elements listed above is
enabled or disabledby setting the following scheme switches with identical names with the starter
elements eXceptthe switch [TRIP].

Element Range Step Default Remarks

[TRIP] Off/ On On Start by tripping command
[OCG] Off / On Off Start by OCG operation
[OCS] Off/ On Off Start by OCS operation
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3.5 Metering Function

The GRBI100 performs continuous measurement of the analogue input quantities. fThe
measurement data shown below is displayed on the LCD of the relay front panel or on the localor
remote PC.

- Magnitude of phase differential current of check zone and discriminating zone protection (Ida,
Idb, Idc, IdaA, IdbA, IdcA up to IdaD, IdbD, IdcD)

- Magnitude of restraint current of check zone and discriminating zone proteetion (Ira, Irb, Irc,
IraA, IrbA, IrcA up to IraD, IrbD, IrcD)

- Magnitude and phase angle of phase voltage of check zone and discriminating zone protection
(VaA. VbA., VcA up to VaD, VbD, VcD)

- Magnitude and phase angle of symmetrical component voltage™of check zone and
discriminating zone protection (V1 A, V2A, VOA up to V1D, V2D, YOD)

- Magnitude and phase angle of phase current of each channel (Ighlp, Ic)
- Magnitude and phase angle of symmetrical component@usrentyof each channel (11, 12, Ig)
- Frequency (only for Model 400s)

The differential currents of check zone and discrimimating zone protection are displayed in
current (A) and percent (%) of DIFCH and DIFZ settingwespectively. The voltages and frequency
are recorded in Model 400s. The differential eurrentsyof check zone and discriminating zone
protection are displayed in percent of DIFCHyand DIFZ setting respectively. Phase angles above
are expressed taking that of positive sequence Veltage as a reference phase angle. The leading
phase angles are expressed plus.

If no voltage input, the positive séquence current of CH1 is taken as a reference phase angle.
Therefore, it is recommended that the/CH1 should be assigned for a feeder. If the current of CH1
is small, the current of the next channehis used as a reference phase angle.

The above system quantities eXcegptithe phase differential currents are displayed in values on the
primary side or on the secondary side of the CT and VT by the setting. (See Section 4.2.6.6.) To
display accurate values, it/is negessary to set the each VT ratio too. For the setting method, see
"Setting the busbar parametess®in 4.2.6.7. The phase differential currents show the percentage to
DIFCH and DIFZ setting values.
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4. User Interface

4.1 Outline of User Interface

The user can access the relay from the front panel of the CU.

Local communication with the relay is also possible using a personal computer (PC)gwith the
RSM (Relay Setting and Monitoring) software via an RS232C port. Fugthermore, remote
communication is also possible using a PC with the RSM via an RS48§ aadjthe protocol
converter G1PR2.

This section describes the front panel configuration and the basic configuratien of the menu tree
of the local human machine communication ports and HMI (Humandaching Interface).

41.1 Front Panel

As shown in Figure 3.1.8, the front panel of the central gnit iS¥provided with a liquid crystal
display (LCD), light emitting diode (LED), opesation Keys, [VIEW] and [RESET] keys,
monitoring jack and RS232C connector.

LCD

The LCD screen, provided with a 4-line, 40-ch@racterback-light, displays detailed information of
the relay interior such as records, status and%setting. The LCD screen is normally unlit, but

pressing the | VIEW | key will display the/digestscreen and pressing any key other than | VIEW
and | RESET | will display the meny'screen.

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

LED

There are 8 LED displays:{Lhe signal labels and LED colors are defined as follows:
Label Color Remarks
IN SERVICE <“Green Lit when the relay is in service.
TRIP Red Lit when a trip command is issued.
ALARM Red Lit when a failure is detected.
TESTING Red Lit when test condition is set.
(LEBRL) Red
(KED2) Red
(LED3) Red
(CED4) Red

LEDI to LED4 are configurable and no label is sealed there.

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

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

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

® 0-9, —: Used to enter a selected number, numerical values and text strings.

QV A Used to move between lines displayed on a screen
Keys 2, 4, 6 and 8 marked with ¥, 4, P and A are also used to enter text
strings.

® |CANCEL]: Used to cancel entries and return to the upper screent

® : Used to end entry operation, return to the upper scrgén ogturn off the display.

® |[ENTER|:  Used to store or establish entries.

( VIEW) and(RESET] keys

Pressing | VIEW | key displays digest screens such as "Metering", "Latest fault" and "Auto-
supervision".

Pressing | RESET | key turns off the display.

Monitoring jacks

The two monitoring jacks A and B and their feéspective LEDs can be used when the test mode is
selected on the LCD screen. By selectinggthie, signal to be observed from the "Signal List" and
setting it on the screen, the signal can be displayed on LED A or LED B, or sent to an oscilloscope
via a monitoring jack.

RS232C connector

The RS232C connector is a 97may, D-type connector for serial RS232C connection with a local
personal computer.




TOSHIBA 6F2S0784

4.1.2 Communication Ports

The following three interfaces are provided with the central unit as communication ports:
e RS232C port

e RS485 port (Two ports)

e [RIG-B port

RS232C port

This connector is a standard 9-way D-type connector (straight type) fofyserialéport RS232C
transmission and is mounted on the front panel of central unit. By connectifig a personal computer
to this connector, setting and display functions can be performed from the'perSonal computer.

RS485 port
Two RS485 ports can be provided.

One RS485 port (PORT-1: COM1) is used to connect between relays and between the relay and
the protocol converter GIPR2 to construct a network communication system. (For the system
configuration, see Figure 4.4.2 in Section 4.4.2) The 6thersport (PORT-2: COM2) is used to
communicate substation control and monitoringsystemi(Protocol: IEC 60870-5-103).

This port is on the back of the central unit, as Shewntin Figure 4.1.1.

IRIG-B port

The IRIG-B port is mounted on the transformermodule, and collects serial IRIG-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-cotiplet4 A BNC connector is used as the input connector.

This port is on the back of the centgal unit, as shown in Figure 4.1.1.

. Conmecir
S8 B
\-L (CoM2) RS485
connection
terminals

CU rear view

Figure 4.1.1 Locations of RS485 Port and IRIG Port
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4.2 Operation of the User Interface

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

421 LCD and LED Displays

Displays during normal operation
When the GRB100 is operating normally, the green "IN SERVICE" LED is littandsthe LCD is off.

Press the | VIEW | key when the LCD is off to display the "Metering 1", "Metezing 2", "Metering

3", "Metering 4", "Latest fault" and "Auto-supervision" screens in tutn. Fhey'Latest fault" and
"Auto-supervision" screens are displayed only when there is some4data’The following are the
digest screens and can be displayed without entering the menu screens.

Metering 1 lda kx*x*xx % |db xx*xxx % Wdc xk*k*xx*x

Note: Ida, Idb and Idc are the phasedifferential €urrent of the check zone protection and
show the percentage to DIFCH setting value.

[daA *x*xx%x G | d beA **3k %% [dc A *kxkx*x G
[daB **x%xx%x | BB Sxxxx 4 ldcB *x%x*x%x%x 8
[daC **x*x*x* ¢ Fdb C " x*x* 4 ldcC **x%x*xx%x O
[daD s*xx%xx*xx 4% [ dB D *%xx*xx % ldeD *xxxx%xx 9

Note: Idax, Idbx aad IdeX are the phase differential current of the discriminating zone and
show the percentage t6 DIFZ setting value. (“x”= A, B, C, D)
IdyA to IdyD ate displayed depend on applied zones. (“y” = a, b, ¢)

When the discriminating zefi€¢ protection provides up to three zone protections, two screens above
are displayed in one sereen as follows:

| da * Kk ok x ldb *kkkx Y ldc *kkkx Y
| daA Sxkxx Y ldbA *xkx*xx 4§ ldc A *xkxxx 0
IFdra Bk % x x x | dbB *x*x*x%x%x 4 ldcB *xx%x%x%x 4
hdal *xx%xxx % [dbC *x*kxx%x ldcC *xx*xx%x Y
Meterifig.2 VaA %% %kV VbA #xx_xkV VcA k%%, xk\
VaB k% xkV VbB k% kkV VcB * k% x KV
Va(C *kx . kkV VbC *xx . kkV VecOC *kx ok k\V
VaD xxx_%xkV VbD *k*x. xkV VecD *%x%_*xkV

Note: Vax, Vbx and Vcex for the phase voltage of the discriminating zone.
(“x=A,B,C,D)
VyA to VyD are displayed depend on applied zones. (“y” =a, b, ¢)

Metering 3 CHT %k %k ok %k ok k ok k k k k % k K k K k K k % *
| a *x  kx kA I b *x  kx kA | ¢ *x  kx kA
CH?2 % %k k& k k & k k ) k % % *k k *k *k k % % k % %
| a * ok kx kA I'b * ok kx kA | ¢ k. xkx KA
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"Metering 3" is displayed repeatedly as many as the number of channels.

Metering 4 Metering 08/Dec/1997 18:13

x%_ xHz

Latest fault _Latest fault 16/0ct/1997 18:13:45.160

Auto-supervision [JAyto-supervision 08/Dgchhl M9 7 22:56

Phase ABGC

DIF-ZA

BP 111111100 00000000 00000000 4000000001
N i

Status of tripping command

Note: Tripped channel is expressed with the status M™%

DIO err

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

For any display, the back-light is automaticallyturned off after five minutes.

Displays in tripping

If a fault occurs and a tripping command is initiated when the LCD is off, the "Latest fault" screen
is displayed on the LCD automatieally‘and the red "TRIP" LED lights.

Press the |VIEW | key to diSplaygthe digest screens in turn including the "Metering" and
"Auto-supervision" screens”

Press the | RESET | key4e tumsOff the LEDs and LCD display.

If the tripping cemmand is initiated when any of the screens is displayed, the current screen
remains displayed and the' red "TRIP" LED lights.

When any of the, menu screens is displayed, the [VIEW] and [RESET] keys do not function. To
return to the digest screen, do the following:

Returfyto the top screen of the menu by repeatedly pressing the key.

Press thie key to turn off the LCD.

Press the | VIEW | key to display the "Latest fault" screen.
Press the |[RESET | key to turn off the "TRIP" LED and LCD.

Displays in automatic supervision operation

If the automatic supervision function detects a failure while the LCD is off, the
"Auto-supervision" screen is displayed automatically, showing the location of the failure and the
"ALARM" LED lights.
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Press the | VIEW | key to display other digest screens in turn including the "Metering" and "Lates

fault" screens.
Press the [RESET | key to turn off the LCD display. However, if the failure continu @

"ALARM" LED remains lit.

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

automatically.

4
If a failure is detected while any of the screens is displayed, the current screer%ains displayed

and the "ALARM" LED lights.

While any of the menu screens is displayed, the [VIEW] and [RESET] \mt function. To
return to the digest "Auto-supervision" screen, do the following:

e Return to the top screen of the menu by repeatedly pressing th; ey.

e Press the key to turn off the LCD. Q
e Press the | VIEW | key to display the digest screen. @

e Press the key to turn off the LCD.
4.2.2 Relay Menu \

Figure 4.2.1 shows the menu hierarchy in t&{BIOO. The main menu has five sub-menus,
change)", and "Test". For details of the menu

"Record", "Status", "Setting (view)", "Sgtti
hierarchy, see Appendix G.

N
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Menu —— Record Fault record
E Event record O
Disturbance record O

— Status Metering
Binary input & output
Relay element
Time synchronization source

4
Clock adjustment %

— Setting (view) ——— Relay version

— Description

— Communication

— Record @
— Status

— Protectio

| Binaryi

— Binary«@utpu

A0

—— Setting (change) ssword
scription
ommunication
Record

. () — Status
\ L Protection
\ | Binary input
\ L Binary output
O — LED

\@ Switch
% Binary output

Timer
L Logic circuit

L 4 Figure 4.2.1 Relay Menu
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Record

In the "Record" menu, the fault records, event records and disturbance records are displayedsox
erased.

Status

The "Status" menu displays the power system quantities, binary input and output status, relay
measuring element status, signal source for time synchronization (IRIG-B, RSM or EEC) and
adjusts the clock.

Setting (view)

The "Setting (view)" menu displays the relay version, plant name and the gurtent settings of relay
address and RS232C baud rate in communication, record, status, protection§ configurable binary
inputs and outputs, and configurable LEDs.

Setting (change)

The "Setting (change)" menu is used to set or change, the Settings of password, plant name, relay
address and RS232C baud rate in communication, recotd, status, protection, configurable binary
inputs and outputs, and configurable LEDs.

Since this is an important menu and is used to set or €hange settings related to relay tripping, it has
password security protection.

Test

The "Test" menu is used to set tg8ting switches, to forcibly operate binary output relays, to
measure variable timer time and toyobserve the binary signals in the logic circuit.

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

MENU
1=Recofad 2=Status
3=Setdtingview) 4=Setting(change)
b=Test

To display the WMENU" screen when the digest screen is displayed, press the [ RESET | key to
turn off th¢ L&Dy then press any key other than the [VIEW] and [RESET] keys.

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

Amekample of the sub-menu screen is shown below. The top line shows the hierarchical layer of
the scrégn, screen title and total number of lines of the screen. The last item is not displayed for all
the screens. "/2" displayed on the far left means that the screen is in the second hierarchical layer,
while 1/5 displayed on the far right means that the screen has five lines excluding the top line and
that the cursor is on the first line.

To move the cursor downward or upward for setting or for viewing other lines not displayed on
the window, use the ¥ and A keys.
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/2 12/Feb/1998 22:56:19 [Locall 1/ 5
Minute ( 0- 59) : 41

Hour ( 0- 23) : 22

Day ( 1- 31): 12

Month ( 1- 12): 2

Year ( 1990- 2089) : 1998

To move to the lower screen or move from the left-side screen to the right-side sereen in
Appendix G, select the appropriate number on the screen. To return to the high@r screen or move

from the right-side screen to the left-side screen, press the key.

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

To move between screens of the same hierarchical depth, first retufn,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 recotdshevent records and disturbance records.

4.2.3.1 Displaying Fault Records

To display fault records, do the following:

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

Select 1 (= Record) to display‘the “Record" sub-menu.

1 Record
1=Fault regopd 2=Event record
3=Disturbange record

Select 1 (= Fault rgcord) t0 display the "Fault record" screen.

/2 NEaunlt Record
1=D4 slpay 2=Clear

Seleet 19 Display) to display the dates and times of fault records stored in the relay from the
top in new-to-old sequence.

/3 Fault record 1/ 4
i1 16/0ct/1997 18:13:57.031
#2 20/Sep/1997 15:29:22.463
#3 04/Jul /1997 11:54:53.977

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

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




TOSHIBA 6F2S0784

/4 Fault Record #1 3./ % %
Date and Time =—>]|16.0ct.” 1997 18:13:57. 031
Fault phase —> |Phase ABC
Trippingmode —> |DIF—ZA
BP [11111100 00000000 0OOOOO0O0OO0 00O000O0O0O0]
RE [DOOOO0O0OO 0O0O0OOO0O0O0O 0OOOOOOOO OOOOOOOO]
Zﬂfp‘::?(g:hsallggills CBF [00000000 00000000 00000000 00000000]
TR [DOOOOO0O0O 0O0OO0O0O0OO0OO0O OOOOOOOO 0OOOOOOOO]
COM [00000000 00000000 00000000 0OOO0OOOOO]
ETR [00O0O0O0O0O0O0 0O0O0O0O0O0O0O0O 0O0OOO0O0O0O0O OOOOOOOO]
I1da * ok x % 0p
Idb * ok x % Op
Idc * ok x % 0p
IdaA *xx*xx%x%x O IdaB **xx*xx*x 0O
IdbA * % %% 9 IdbB * % %xx*x 0O
IdcA *xx*xx%x%x O IdcB **xx*xx 0O
IdaC *xx*xx*xx%x 0O IdaD *xx*xx%x%x 0
IdbC *xx*x%* 9% IdbD * x* % W%
IdcC **x%x % IdcD ** %
Fault values
VaA * %k k. k kV ok ok ok, *x° V1A ko Kk k V * k k%O
VbA * ok k. ok kV o kok ok, k© V2A * Kk k V * kK
VcA * ok k. ok kV  kok ok, kO V OlA: Hok ¥, *x kV * K Kk
VaB * k k. k kV ok ok ok, *x° V1B *x ok k. x kV * k kKO
VbB * ok k. kkV  kok ok, kO V.2 B *% k. ok kV * kK
Powe_r;ystem VeB *x %k k., k kV o kokkx, K6 %x©° Va0 B * k% k. ok kV * k %k
quantities =
VaC * ok k. kkV  kok ok, kO V 1°C * ok k. ok kV * k Kk, kO
VbC * ok k. kkV ok ok ok, kO Vi2.e * ok k. k kV * K Kk
VcC * ok ok, ok kV  kok ok, kO VOC * k k. k kV * K K
VabD * k k. k kV ok ok ok, &° V1D * % k. k kV * k k%9
VbD ok k. ok kV o ok ok ok [\ kP V2D * ok k. k kV * ok Kk
VecD * ok k. ok kV Ak K KO VOD * ok k. k kV * ok Kk
CH 1 K ok ok %k k ok kR ok k K ok k k k k k k Kk k ok
I a ® ok ok ok KA KK k. k© I 1 * k. ok ok kA * * 9
I b * ok ok ok kA Wk ok K k°© | 2 * k. ok ok k A *
I c * kK k k@B ok Kpk . kO | 0 * k. ok ok k A * kK
CH2 k ok ok k ok [k kO Kk k k ok k k k ok k Kk k ok
I a * k. kek k A 4k k k. k°© 11 * . * k A * ok k. %9
Ib I EN EIN VEEE Y | 2 * . * k A I EEN
I c * ok Kk KAk ok ok >|<°I 1 0 * k. % k kA * ok %
i
CH 320 % *Bk % % k % % % %k % % % % % % % % % * %
I a *pkdpy *k x K A ok k k. %k° 11 * k. ok ok kK A * %k k%9
I b % k. ok ok kA ok k k., x© | 2 * k. ok ok k A * kK
I c X %, ok k kA ok k k. x©° |1 0 * k. ok ok k A * ok %k
PresgJault values
Va A * ok k. ok kV ok ok ok, kO V1A * ok k. ok kV * ok k| %9
VBA * ok k. k kV ok ok ok, %° V2A * k k. x kV * %k k|
Vic A * ok k. ok k\V ok ok ok *o. VOA * ok k. ok kV * ok k|
1
i
CH?2 % ok k k k ok k k k ok k k k k k k k k k * k
I a * k. ok ok kA kok ok, kO |1 * k. ok ok k A * ok k. kO
I b * k. ok ok kA kok ok, kO | 2 * k. ok ok k A * kK
I c * ok ok ok KAk ok x| *O. | 0 * k. ok ok k A EES
1
'
CHB32 %% % % % % % % % %k % % % %k % % % % % % %
I a * k. ok ok kA ok ok ok, *x© 11 * k. ok ok k A * ok k| *°©
I b * k. ok ok kA ok ok ok, kO | 2 * k. ok ok k A * ok %
Ic * ok ok ok kKA ok okx, k© | O * k. ok ok k A * ok k|

Note: The phase differential currents show the percentage to DIFCH and DIFZ setting values.
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IdyA to IdyD and VyA to VyD are displayed depend on applied zones. (“y”=a, b, ¢, 1, 2, 0)
In the phase angle indication, the reference phase angle is indicated as “0.0°”” at V1A. Phase
angles above are expressed taking that of positive sequence voltage as a reference phase
angle. The leading phase angles are expressed plus. If no voltage input, the positive sequence
current of CH1 is taken as a reference phase angle. If the current of CH1 is small, the current
of the next channel is used as a reference phase angle. Therefore, the channel currentias.a
reference phase angle may change to a different channel current after fault.

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

The display format of tripping signal output channels is shown below.

@@ = ® ® ®E ®  ....... EH ®E M@N\E =m =

BP CH1 CH2 CH3 CH4 CH5 CHé6 - - CH27 CH28 CH29"CH30 CH31 CH32
RE CH1 CH2 CH3 CH4 CH5 CHé6 - - CH27 €H28 CH29 CH30 CH31 CH32
CBF CH1 CH2 CH3 CH4 CH5 CHé6 - - CH27 CH28 CH29 CH30 CH31 CH32
TR CH1 CH2 CH3 CH4 CH5 CHé6 - - CHZ27€H28 CH29 CH30 CH31 CH32
COM CH1 CH2 CH3 CH4 CH5 CHé6 SREEEER CH27 CH28 CH29 CH30 CH31 CH32
ETR CH1 CH2 CH3 CH4 CH5 CHé6 - - N CH27 CH28 CH29 CH30 CH31 CH32

Line "BP" shows the tripping signal output channels, of the discriminating zone or check zone
protection. Line "RE" shows the re-tripping tripping signal output channels of the breaker failure
protection. Line "CBF" shows the backup sigfial,output channels of the breaker failure protection.
Line "TR" the transfer tripping signal oufput channels of the breaker failure protection. Line
"COM" the command trip signal output chafnels. Line "ETR" the transfer tripping signal output
channels of the end zone fault protegction: Thetripping signal output channel is displayed with the
status "1".

To clear all the fault records, desthe following:
e Open the "Record" sub-menu.
e Select 1 (= Fault rgcord) to display the "Fault record" screen.

e Seclect 2 (= Clear) o display the following confirmation screen.

/2 Fawlt record
Cllearg all fault records?
ENTER=Yes CANCEL=No

o (Press the ENTER | (= Yes) key to clear all the fault records stored in non-volatile memory.

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

4.23.2 Displaying Event Records

To display events records, do the following:

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

e Select 1 (= Record) to display the "Record" sub-menu.

e Select 2 (= Event record) to display the "Event record" screen.
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/2 Event Record
1=Display 2=Clear

e Select 1 (= Display) to display the events with date and time from the top in new=te=0ld

sequence.
/3 Event record 2/48
16/0ct/1998 23:18:04.294 Trip 0 fuf
16/0ct/1998 23:18:03.913 Trip On
12/Feb/1998 03:51:37.622 Rly. setgehamge

The lines which are not displayed in the window can be displayed by pres$ing the Aand ¥ keys.

To clear all the event records, do the following:
e Open the "Record" sub-menu.
e Select 2 (= Event record) to display the "Event record! scréen.

e Select 2 (= Clear) to display the following confirmatien Sefeen.

/2 Event record
Clear all event recaords?
ENTER=Yes CANCEL=No

e Press the | ENTER | (= Yes) key6%lear(allthe event records stored in non-volatile memory.

4.2.3.3 Displaying Disturbance'Records

Details of the disturbance recofd§ycan'be displayed on the PC screen only (*); the LCD displays
only the recorded date and time/fon all disturbances stored in the relay. To display them, do the
following:

(*) For the display dn,thesR€ screen, refer to RSM100 manual.

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

e Select 1 (= Record)*o display the "Record" sub-menu.

e Select 3 =Disturbance record) to display the "Disturbance record" screen.

/2 /Disturbance record
1=Display 2=Clear

e Select 1 (= Display) to display the date and time of the disturbance records from the top in
fiew-to-old sequence.

/3 Disturbance record 3 /12
#1 16/0ct/1997 18:13:57.031
#2 20/Sep/1997 15:29:22.463
#3 04/Jul /1997 11:54:53.977

The lines which are not displayed in the window can be displayed by pressing the & and ¥ keys.
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To clear all the disturbance records, do the following:
e Open the "Record" sub-menu.
e Seclect 3 (= Disturbance record) to display the "Disturbance record" screen.

e Select 2 (= Clear) to display the following confirmation screen.

/2 Disturbance record
Clear all disturbance records?
ENTER=Yes CANGCEL=No

e Press the [ENTER | (= Yes) key to clear all the disturbance records stored in non-volatile
memory.

4.2.4 Displaying the Status

From the sub-menu of "Status", the following statuses can be,diSplayed on the LCD:
Metering data of the protected busbar
Status of binary inputs and outputs
Status of measuring elements output
Status of time synchronization source
The data is renewed every second.

This sub-menu is also used to adjustthe time of the internal clock.

4241 Displaying Metering Data
To display metering data on theslCBy.do the following.
e Select 2 (= Status) on the top/"MENU" screen to display the "Status" screen.

/1 Status

1=MeterW%neg 2=Binary |/0

3=Re Ay element 4=Time sync source
5=Cleack¥adjustment

e Select 1 (= Metering) to display the "Metering" screen.
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/2 Metering 16//0ct. /1997 18 : 13 3./% % %
Ida * %k k k k  0p ok k k k k k k A I ra * % k k k x k A
Idb k %k k k k  0f ok ok k k k k k A Irb * % k k k x k A
Idec * %k k k ok 0f ok k k k k k k A Irc * %k ok k k k k A
I daA %% %% 05 k%% %% % %A I raA **x%x*x%xx%x%xA
I dbA % %% %% 095 % %% % %% %A I rbA %% %% % %A
I dcA k%% %% 05 k%% %%%*xA I rcA % *%xx%x%xx%x%xA
I daB %% % %% 06 % %% %% % %A I raB % %% % % %x A
I dbB %% % %% 0p % % %k % %k % kA I rbB % % % % % % x A
I dcB %% % %% 06 % %%k %k kA I rcB % % % % % % x A
I daC % %% %% 0p k%% %%%x*xA I raC % %% %% % %A
I dbC % %% %% 05 % % % % % % % A I rbC % % % % % k% A
I dcC % %% %% 095 k%% % %% %A I rcC % % % % % x *A
I daD %% % %% 0p % %% %% % %A I raD % % % % % ¥BkA
I dbD %% % %% 06 % %% % % % %A I rbD % % % % ¥ % ¥ A
I dcecD %% % %% 0p % %% %% % %A I reD % % % &% %[k A
VaA * ok k. ok k Vo ok ok ok, k© V1A * k k. ok k \/ * k k. k©
VbA * ok k. ok kV o ok ok ok, k© V2A * ok ok Rk V * k%
VcA * k k. ok kV  kok ok, k© VOA * k% K0k k V * % ok,
VaB * %k k. ok kV koxk. k° \VAN-=] *x k. x KV EIE I
VbB * ok k. ok kV o ok ok ok, x° V2B Rk ok pk k V * %k %k
VcB * %k k. k kV kxk, k° VOB * ok k k V * % %
VaC * %k k. ok kV  koxk. k° VvV 1C * x k. *x kV * % k. *k©°
VbC * %k k. k kV ok *k k. %x° V2GC * % k. * kV * % %
VecC * k k. k kV ok ok ok, k°© V40 C * ok k. ok kV * k k
VabD * k k. ok kV o kox ok, k° Vail D * % k. k kV * k k. k°
VbD * %k k. k kV  kokok, k° V 2D * % k. k kV * % k.,
Vecbh * %k k. kkV kokxk, k° Vie.D * % k. k kV * ok k.,
CH1 k ok ok ok ok Kk Kk ok ok ok ok ok ok ok SRok ok ok ok ok ok
I a * k. ok ok k Ak ok kKO P * k. x %k k A * ok k. k°
I b * k. ok ok k Ak ok ok %0 | 2 * %, x %k k A .
Ic * k. ok k k A F xHR kS | O * k. x %k k A * % ok,
CH2 k %k ok k ok ok k@K ok kG k k k k k k % k % k
I a * k. ok ok k@A Kpk k. x° 11 * % * k A * %k k. *k©
Ib * k. ok ok k Ak kHKp *x° | 2 * % * k A * % %
I c * k. % ok kRp kkpk . *x° 1 0 * k. % x k A * % %

)

1

1

'
CH3 2 %% k% % %Gk % % % % % % % % % % % % % %
I a * k. Kk kA ok x ok, k° 11 * %, *x %k k A * k k. k°
I b ¥k Bk ok k A ok ok ok, k© (4 * k. * k A .
Ic k0k . ok k kA ok ok ok, k° I O * k. *x %k k A * % k|
Freague neoy * %k, xHz

Note: Thefphasedifterential currents Idy* show the current and the percentage to DIFCH and DIFZ
setting values. Iry* show the restraining current. IdyA to IdyD and VyA to VyD are displayed
depend on applied zones. (“y’=a, b, c, 1, 2, 0)

In the phase angle indication, the reference phase angle is indicated as “0.0°” at V1A. Phase
angles above are expressed taking that of positive sequence voltage as a reference phase
angle. The leading phase angles are expressed plus. If no voltage input, the positive sequence
current of CH1 is taken as a reference phase angle. If the current of CH1 is small, the current
of the next channel is used as a reference phase angle.

Metering data except for the phase differential currents is expressed as primary values or
secondary values depending on the setting. For setting, see Section 4.2.6.6.
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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 2 (= Status) on the top "MENU" screen to display the "Status" screen.
e Select 2 (= Binary 1/0O) to display the binary input and output status.

/2 Binary input & output 3/68
lnput (CU-10#1) [00O0 000 000 00O ]
[nput (CU-10#2) [000 ]
Input (BU-CH1) [000 000 000 O 1
Input (BU-GCH2) [000 000 000 O ]
Input (BU-CH32) [000 000 0000 ]
Output (CU-10#1) [000 ]
OQutput (CU-10#2) [000 000 QO 000 00 ]
Qutput (BU-CH1) [000 000 %00 ]
Output(BU—CH%) [000 000900 ]
Output(BU—CHéZ) [000 9000700 ]

The display format is shown below.

[I | ] | | || | | | | | || ] | ] ] | ] | ] | ] I]
Input (CUHO#1) BIL BI2 BI3 B4 BI5 BI6 BB B9 BI10 BIll B2 — — —
Input (CU-I0#2)  BIL B2 BI3
Input (BU-CH1)  BIL BI5 BI2 Bl6 BI34BI74 B4 BIl B2 B13 — — — — —
Input (BU-CH2) ~ BIL BI5 BI2 BI6 BI3%. BT B4 Bl B2 B13 — — — — —

Input (BU-CH32) BIL BI5 B2 Bi6l B BI7 B4 Bl BI12 B13 — — — — —
Output (CU-IO#1) BO1 BO2 BO3

Output (CU-I0#2) BO1 BO2 BO3W,BO4®BO5 BO6 BO7 BO8 BO9 BO10 BO1l BO12 FAIL BO13 —
Output (BU-CH1) TP1 TP2 BOW BO? BO3 BO4 BO5 BOG — — — — — — —
Output (BU-CH2) TP1 TP2( BO1§ BO2 BO3 BO4 BO5 BOG — — — — — — —

Output (BU-CH32)#'TP1 “§P2 BOl1 BO2 BO3 BO4 BOS BOG — — — — — — —

Lineil shiows the binary input status of the central unit. BI1 to BI5 correspond to each binary
input signal. For details of the binary input signals, see Appendix 1. The status is expressed with
logical level "1" or "0" at the photo-coupler output circuit.

Lines "Input (BU-CH1)" to "Input (BU-CH32)" show the binary input status of the bay units. BI1
to BI10 of each channel correspond to each binary input signal. The status is expressed with
logical level "1" or "0" at the photo-coupler output circuit. CU-IO#1, CU-IO#2 and BU-CH1 to
BU-CH32 in the table indicate the name of the module containing the binary input circuits.

Line "Output (CU-10#2)" shows the binary output status of the central unit. FAIL of "Output
(CU-10#2)" corresponds to the relay failure output. Other outputs expressed with BO1 to BO13
of CU-IO#2 are configurable.
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DIFCH
DIFZA
DIFZB
DIFZC
DIFZD
0oC1

QC2

0C8

Lines "Output (BU-CHI)" to "Output (BU-CH32)" show the binary output status of a bay unit.
TP1 and TP2 correspond to the tripping command outputs. Other outputs expressed with BO1 to
BOG6 are configurable.

The status of these outputs is expressed with logical level "1" or "0" at the input circuit*of the
output relay driver. That is, the output relay is energized when the status is "1".

CU-IO#1, CU-I0#2 and BU-CH1 to BU-CH32 in the table indicate the names of the module

containing the binary output relays.

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

4.2.4.3 Displaying the Status of Measuring Elements

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

e Select 2 (= Status) on the top "MENU" screen to display the "Status,screen.

e Select 3 (= Relay element) to display the status of the relay elements.

/2 Relay element 3/13
DIFCH (000 000 ]
DIFZA (0000800 ]
DIFZB [000 “00W ]
DIFZC [00W 000 ]
DIFZD (000 000 ]
0Ct LO0O0 000 000 000 ]
0C2 [000 000 000 000 ]
0C8 [000 000 000 000 ]
The display format is as shown below:
m = = [N E = = [ ] [ ]
A B C B C . . . _ _
DIFCH DIRCHSV
A B C B C _ _ _ _ _
DIFZA DIFZASV
A B C B C _ _ _ — —
DIFZB DIFZBSV
A B C B C _ _ _ _ _
DIFZC DIFZCSV
A B C B C _ _ _ _ —
DIFZD DIFZDSV
A B C B C A B C A B
10CBF 20CBF 30CBF 40CBF
A B C B C A B C A B
50CBF 60CBF 70CBF 80CBF
A B C B C A B C A B
290CBF 300CBF 310CBF 320CBF

u]
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Lines 1 to 5 show the operation status of current differential elements DIF#**and their supervisory
elements DIF#%SV. Lines below 6 show the status of overcurrent elements nOCBF for breaker
failure protection. The number of these overcurrent elements is the same as that of the applied
channels (circuits).

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

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

4.2.4.4 Displaying the Status of the Time Synchronization Source

The internal clock of the GRB100 can be synchronized with external clockssuch as the IRIG-B
time standard signal clock, RSM (relay setting and monitoging) “system) clock, or
IEC60870-5-103. To display on the LCD whether these clocks are activeé or'inactive and which
clock the relay is synchronized with, do the following:

e Select 2 (= Status) on the top "MENU" screen to display the™Status" screen.

e Select 4 (= Time sync source) to display the status of time symchronization sources.

/2 Time synchronizationgsource 1/ 3
*|RIG: Active

RSM: Inactive

| EC: lnactive

The asterisk on the far left shows that the intetnal cléck is synchronized with the marked source
clock. If the marked source clock is inactiyepthetinternal clock runs locally.

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

4.24.5 Adjusting the Time
To adjust the clock when the internaliclock is running locally, do the following:
e Select 2 (= Status) on the top{"MENU" screen to display the "Status" screen.

e Select 5 (= Clock adjustment) to display the setting screen.

/2 172 /Reb/1998 22:56:19 [local] 1/ 5
Minfute 0- 59) : 41

H o usmn ( 0- 23): 22

D aly ( 1- 31): 12

Won th ( 1- 12): 2

Y'e ar ( 1990- 2089) : 1998

Line 1 ghowsithe current date, time and time synchronization source with which the internal clock
1s'Syschromized. The time can be adjusted only when [Local] is indicated on the top line, showing
that thegclock is running locally. When [IRIG] or [RSM] or [IEC] is indicated, the following
adjustment is invalid.

e Enter a numerical value within the specified range for each item and press the | ENTER | key.

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

If a date which does not exist in the calendar is set and is pressed, "Error: Incorrect date" is
displayed on the top line and the adjustment is discarded. Adjust again.
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4.2.5 Viewing the Settings

The sub-menu "Setting (view)" is used to view the settings made using the sub-menu "Setfing

(change)" except for the relay version.
The following items are displayed:
Relay version

Description

Communication (Relay address and baud rate in the RSM or IEC60870-5-103)

Recording setting
Status setting
Protection setting
Binary input setting
Binary output setting
LED setting

Enter a number on the LCD to display each item as deségibedsin the previous sections.

4.2.51

To view the relay version, do the following.

Relay Version

e Press 3 (= Setting (view)) on the main "MENWY screen to display the "Setting (view)" screen.

/1 Setting (v iew)
1=Version 2=Description
4=Record 5=Status

7=Binary inpUu%

8=Binary output

3=Comm.
6=Protection
9=LED

e Press 1 (= Version) on the™Setting (view)" screen and the "Relay version" screen appears.

/2 Reqgay, version
RelaygtWype:
SemisalnyNo. :

Maih software:
FD software:
FEPI software:
FERP2 software:
FREP3 software:
FEEP4 software:

PLC data:
|[ECT103 data:

Note: The FD software is displayed for Model 400s. The FEP2 to FEP4 software depend on the
relay model, and the FEP2, FEP3 and FEP4 are displayed for Models *20 to #40, Models *30

and *40, and Model #40 respectively.

4.25.2 Settings

The "Description”, "Comm.", "Record", "Status", "Protection”, "Binary input", "Binary output"
and "LED" screens display the current settings entered using the "Setting (change)" sub-menu.
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4.2.6 Changing the Settings

The "Setting (change)" sub-menu is used to make or change settings for the following items;

Password

Description

Communication (Relay address and baud rate in the RSM or IEC60870-5-103)
Recording

Status

Protection

Binary input

Binary output

LED

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

4.2.6.1 Setting Method

There are three setting methods as follows.
- To enter a selective number
- To enter numerical values

- To enter a text string

To enter a selected number
If a screen as shown below is displayed, perform the setting as follows:

The number to the left of the cufsor shews the current setting or default setting set at shipment.
The cursor can be moved to theupperor lower lines within the screen by pressing the A and W
keys. If a setting (change) is rot required, skip the line with the & and ¥ keys.

/6 Schem@ swiPtch 1/108
C. TP 0=BLK 1=Trip 0 _
I DSV 0=0ff 1=ALM&BLK 2=ALM 2
Al §V 0=0ff 1=ALM&BLK 2=ALM 1
Al FDSSV 0=0ff 1=ALM&BLK 2=ALM 0
DSSV 0=0ff 1=ALM&BLK 2=ALM 0
GBS,V 0=0ff 1=ALM&BLK 2=ALM 1
BFLOGIC 0=BF1 1=BF?2 0
1.B4F 1 0=0ff 1= 2=T0C 0
1BF 2 0=0ff 1=0n 0
1TBFEXT 0=0ff 1=0n 1
2BF1 0=0ff 1=T 2=T0C 0
32BF1 0=I0ff 1=T 2=T0C 0
32BF2 0=0ff 1=0n 0
32BFEXT 0=0°ff° 1=0n 1
BFTRI1O 0=0ff 1=0n 0
COMTP 0=0ff 1=0n 0
EFPTR 0=0ff 1=0n 0
CTFEN 0=0ff 1=0n 2=0PT-0n 0
CTFGCNT 0=NA 1=BLK 0
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Move the cursor to a setting line.

Enter the selected number. (Numbers other than those displayed cannot be entered.)

Press the [ENTER | key to confirm the entry and the cursor will move to the next line below.
(On the lowest line, the entered number blinks.)

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

To correct the entered number, do the followings.

If it is before pressing the | ENTER | key, press the | CANCEL | key and entegthenew number.

If it is after pressing the [ ENTER | key, move the cursor to the corregfing line by pressing the
A and V¥ keys and enter the new number.

Note: If the [CANCEL| key is pressed after any of the entry is confirmediby pressing the | ENTER

key, all the entries performed so far on the screen concemmed areieanceled and the screen
returns to the upper one.

When the screen shown below is displayed, perform the settingsvas follows:

The number to the right of "Current No. =" shows the\cuntent setting.

/3 Change active group(Aetive group= %)
1=Groupl 2=Group?2 $=Group3 4=Groupid

Current No.= =« Select No. =

Enter a number to the right of "Séleét NoL=". (Numbers other than those displayed cannot be
entered.)

Press the [ENTER | key to confizm the entry and the entered number blinks.

After completing the setting @n the screen, press the key to return to the upper screen.

To correct the entered number, do the following.

If it is before pressingthe | ENTER | key, press the | CANCEL | key and enter the new number.
If it is after pressing the | ENTER | key, enter the new number.

To enter numerical values

When,the scréeri shown below is displayed, perform the setting as follows:

Thefnumbes to the left of the cursor shows the current setting or default setting set at shipment.
The cursor,can be moved to upper or lower lines within the screen by pressing the & and ¥
key8LIf agSetting (change) is not required, skip the line with the & and ¥ keys.
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/7 DIF 1/45
DIFCH( 500- 3000) 3000 - A
DIFZ ( 500- 3000) 3000 A
SLPCH( 0.30- 0.90) 0.30
SLPz ( 0.30- 0.90) 0.30
DIFSV( 20- 3000) 1000 A
TIDSV( 0- 60) 20 S
TBRDG ( 0- 60) : 60 s
TDDSV( 0- 60) 60 S
TCBSV ( 0- 60) : 10 S
16T ( 100- 10000) 1000 A
ZCTI ( 100- 10000) 1000 A
32CT ( 100- 10000) 1000 A
GFID ( 50- 3000) 50 A
CFUV ( 20- 60) 20 v
CFDV ( 1- 10) 7 %
CFOVG( 0.1- 10.0) 170 v

e Move the cursor to a setting line.

e Enter the numerical value.

e Press the | ENTER | key to confirm the entry;and the cursor will move to the next line below.
(If a numerical value outside the displayeditange'is entered, "Error: Out of range" appears on
the top line and the cursor remains on ghejline®Press the | CANCEL | key to clear the entry.)

e After completing the setting ondhe screengpress the key to return to the upper screen.

To correct the entered numericalvalug, do the following.

e If it is before pressing thepENTER | key, press the | CANCEL| key and enter the new

numerical value.

e Ifitis after pressing the [ENTER ] key, move the cursor to the correct line by pressing the A

and ¥ keys and entehthe iew numerical value.

Note: Ifthe [@ANCEL | key is pressed after any entry is confirmed by pressing the [ENTER | key, all

To enter a text'string

the enffies made so far on the screen concerned are canceled and the screen returns to the
upper one,

Text strings,are entered in the bracket under the "Plant name" or "Description"” screen.

Tayselect alcharacter, use keys 2, 4, 6 and 8 to move the blinking cursor down, left, right and up.
"—"and"<«" on each of lines 2 to 4 indicate a space and backspace, respectively. A maximum of

22 characters can be entered within the brackets.

3 Plant

ABCDEFGHIJKLMNOPQRSTUVWXYZ () []@_
[} x/+-<=> «—>
“——>

abcdefghijklImnopgrstuvwxyz
0123456789

name [

L"#8%h&’

AN

“«——

e Set the cursor position in the bracket by selecting "—" or "<—" and pressing the [ ENTER | key.

e Move the blinking cursor to select a character.
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e Press the | ENTER | 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 thessiew

character.

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

To complete the setting

Enter after making entries on each setting screen by pressing the | ENTER/ key, the new settings
are not yet used for operation, though stored in the memory. To validate theaiew settings, take the

following steps.

e Press the key to the upper screen. Repeat this until théyconfirmation screen shown
below is displayed. The confirmation screen is displayedyustibefore returning to the "Setting

(change)" sub-menu.

/2 ok ok ok k ok okok ok k kK ok ok ok
settings?
ENTER=Yes

Change

CANCEL=No

e When the screen is displayed, pressftheyf ENTER | key to start operation using the new
settings, or press the [ CANCEL J¢key, to Conrect or cancel entries. In the latter case, the screen

turns back to the setting screefitg eftable reentries. Press the | CANCEL| key to cancel entries
made so far and to turn to the¥Setting (change)" sub-menu.

4.2.6.2 Password

For the sake of security ofichanging the settings, password protection can be set as follows;

e Press 4 (= Settinggéchange)) on the main "MENU" screen to display the "Setting (change)"

screen.

/14 Setting(change)
1=Raslsword 2=Description
4=2Record 5=Status
7=Binary input

8=Binary output

3=Comm.
6=Protection
9=LED

o 4 'Pregs 1 (=Password) to display the "Password" screen.

/2 Password
Input
Retype

new password
new password

e Enter a 4-digit number within the brackets after "Input new password" and press the | ENTER

key.

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

and press the [ENTER | key.
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e Press the key to display the confirmation screen. If the retyped number is different

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

"Mismatch-password unchanged."

Reentry is then requested.

Password trap

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

If 4 (= Setting (change)) is entered on the top "MENU" screen, thé®password trap screen
"Password" is displayed. If the password is not entered correctly, it is not possible to move to the
"Setting (change)" sub-menu screens.

Password
Input password [

Canceling or changing the password

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

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

If you forget the password

Press [CANCEL] and [RESET] togethenyfor one second on the top "MENU" screen. The screen
disappears, and the password profection of the GRB100 is canceled. Set the password again.

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

e Press 4 (= Settiig (ehange)) on the main "MENU" screen to display the "Setting (change)"
screen.

e Press 2 (= Description) to display the "Description" screen.

/@2 Description
™Plant name 2=Description

e To enter the plant name, select 1 (= Plant name) on the "Description" screen.

/3 Plant name [ _ ]
ABGDEFGHIJKLMNOPQRSTUVWXYZ ()[]@_ g
abcdefghijklmnopagrstuvwxyz {}*/+-<=> <—>
0123456789 1”#8§%&” :;, . "~ >

e To enter special items, select 2 (= Description) on the "Description” screen.
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/3 Description [  _ ]
ABGCDEFGHIJKLMNOPQRSTUVWXYZ ()[]@_ g
abcdefghijklmnopgrstuvwxyz {l*/+-<{=> <>
0123456789 1”#8§%& :;, . "~ >

o Enter the text string.

4.2.6.4 Communication

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

e Press 4 (= Setting (change)) on the main "MENU" screen to display the "Setting (change)"
screen.

e Press 3 (= Comm.) to display the "Communication" screen.

/2 Communication
1=Address
2=Switch

e Press 1 (= Address) to enter the relay addressimambet,

/3 Address 1/2
HDLC ( 1- 32) : 1_
| EC ( 0- 2 54 )% 2

e Enter the address numberdon F*HDLC" column for RSM and "IEC" column for
IEC60870-5-103 and press the | ENTER | key.

CAUTION: Do not overlap’theyrelay address number.

e Press 2 (= Switch) on the "Communication" screen to select the protocol and transmission
speed (baud rate) etc.;of the RSM or IEC60870-5-103.

/3 Switch 1/3
232C 1=9.6 2=19.2 3=38.4 4=57.6 1 _
| EGBR 1=9.6 2=19.2 2
| ECBLK 1=Normal 2=Blocked 1

e Select thegiutmber corresponding to the system and press the [ENTER | key.
<232C>
Thisdine is'to select the RS-232C baud rate when the RSM system applied.

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

<IECBR>

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

<IECBLK>

Select 2 (=Blocked) to block the monitor direction in the IEC60870-5-103 communication.
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4.2.6.5 Setting the Recording

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

e Press 4 (= Setting (change)) on the main "MENU" screen to display the "Setting (change)"

screen.

e Press 4 (= Record) to display the "Record" screen.

/2 Record
1=Event record
2=Disturbance

record

Setting the event recording

e Press 1 (= Event record) to display the "Event record" screen.

/3 Event record O0=None 35 Both 1/x*xx%
A trip 1=0O0perate 2=-Reset 3_
/B trip 1=0O0peratd 2=Reset 3
/G trip 1=0perathe 2=Reset 3
/G trip 1=0pger athe 2 =Reset 3
Trip 1=Qpenpate® 2=Reset 3
CBF-retrip 1=0p%erate 2=Reset 3
CBF-trip 1=0perate 2=Reset 3
CBF-TR le=0perate 2=Reset 3
COM-trip 1Z0perate 2=Reset 3
EFPTR 1&0perate 2=Reset 3
Bus bridge 1=0perate 2=Reset 3
Trans. bus 1=0perate 2=Reset 3
BP block 1=0perate 2=Reset 3
CBF block 1=0perate 2=Reset 3
Ind. reset 1=0perate 2=Reset 3
Relay fail 1=0perate 2=Reset 3
CT er¥r 1=0Operate 2=Reset 3
VO erg 1=Operate 2=Reset 3
V2,efE 1=Operate 2=Reset 3
I d dexr 1=0perate 2=Reset 3
D 7 g ¥ 1=0O0perate 2=Reset 3
CB, fail 1=0perate 2=Reset 3
Gyl F 1=Operate 2=Reset 3
GHY BI 1:0perape 2=Reset 3
CH32 BI 1=0Operate 2=Reset 3
Sys.set change 1=0perate 1
Rly.set change 1=0perate 1
Grp.set change 1=0perate 1

e Enter 0 or 1 or 2 or 3 and press the [ ENTER | key. Repeat this for all events.

Enter 0 (= None) not to record the event.

Enter 1 (= Operate) to record the event when the status changes to "operate".

Enter 2 (= Reset) to record the event when the status changes to "reset".

Enter 3 (= Both) to record the event when the status changes both to "operate" and "reset".
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Setting the disturbance recording

e Press 2 (= Disturbance record) to display the "Disturbance record" screen.

/3 Disturbance record
1=Record time & starter
2=Scheme switch

e Press 1 (= Record time & starter) to display the "Record time & starter” screen.

/4 Record time & starter W
Time ( 0.1- 2.0): 2.0 _ s
100G ( 0.1- 10.0): 10.0

10CS ( 0.1- 10.0) : 10.0

200G ¢ 0.1- 10.0): 10.0

2008 ¢ 0.1- 10.0): 10.0

320CG ¢ 0.1- 10.0): 10. 0

320CS ¢ 0.1- 10.0): N0 . 0

e Enter the recording time and starter element Settings.

To set the starters, do the following:

e Press 2 (= Scheme switch) on the "Distusbanée,record" screen to display the "Scheme switch"

screen.

7/4 Scheme swdtch

TRIP 0=0T1=0n
0CG 0=01%, ®=0n
0CS 0=01H, *1=0n

—_ = =

e Enter 1 to use as a start€r or enter 0 if not to use. Repeat this for all items.

4.2.6.6 Status
To set the status displayadescribed in Section 4.2.4, do the following.

Press 5 (= Status) ongthe "Setting (change)" sub-menu to display the "Status" screen.

72 Status

T=Metering

2=Time synchronization
3=Time zone

Setting the metering
o 4Press 1 (= Metering) to display the "Metering" screen.

/3 Metering

Display value 1=Primary 2=Secondary

1/ 1
1

o Enter the selected number and press the | ENTER | key. Repeat this for all items.
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Setting the time synchronization

The calendar clock can run locally or be synchronized with the external IRIG-B time standard
signal, RSM or IEC clock. This is selected by setting as follows.

e Press 2 (= Time synchronization) to display the "Time synchronization" screen.

/3 Time synchronization 1/1
Sync 0=0ff 1=IRIG 2=RSM 3=1EGC 1

o Enter the selected number and press the | ENTER | key.

Note: When to select IRIG-B, RSM or IEC, check that they are active,on the “Time synchronization
source" screen in "Status" sub-menu. If it is set to an inactive IRIG=B, RSM or IEC, the
calendar clock runs locally.

Setting the time zone

When the calendar clock is synchronized with the IRIG-B timetstandard signal, it is possible to
transfer GMT to the local time.

e Press 3 (= Time zone) to display the "Time zofiek,screen.

/3 Time zone 1/1
GMT ( -12- +19) : +9 hrs

e Enter the difference between GMT¥and local time and press the | ENTER | key.

4.2.6.7 Protection

The GRB100 can have fougsettinggroups for protection according to the change of power system
operation, one of which islassigned to be active. To set protection, do the following:

e Press 6 (= Protectidn)‘on the "Setting (change)" screen to display the "Protection” screen.

/2 Protection
1=€hange active group
2=CGhange setting
3=7Gopy group

Changing the,active group

e “Rress (= Change active group) to display the "Change active group" screen.

/3 Change active group (Active group= %)
1=Groupl 2=Group? 3=Group3 4=Group4

Current No.= * Select No. =
e Enter the selected number and press the | ENTER | key.
Changing the settings

Almost all the setting items have default values that are set when the product GRB100 was
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shipped. For the default values, see Appendix E and J. To change the settings, do the following:

e Press 2 (= Change setting) to display the "Change setting" screen.

/3 Change setting (Active group=
1=Groupl 2=Group? 3=Group3 4=Group4

* )

e Press the group number to change the settings and display the "Protection" screen.

1=Busbar parameter
2=Trip

/4 Protection (Gr o%wp %)

Settings are required for transformer parameter and protection functiens.

Setting the busbar parameters
Enter the CH name and VT ratio as follows:

<CH name>

If the CH name is set, the set name is displayed onythesdigest screen (electric quantity), the fault

record screen and the metering screen.

e Press | (= Busbar parameter) on the "Protection" screen to display the "Busbar parameter"

screen.

1=CH name
2=VT ratio

/5 Busbar par@meteyr (Group =*)

Note: “2 = VT ratio®ig/displayed for Model 400s.

e Press 1 (CH name) to displdy the "CH name" screen.

/6 CHgname
Se lhecth,CH ( 1- 32)

Select No.= _

e Enter the CHgnumber and press the | ENTER | key.

/%% CH1 name [ _
AMBCDEFGHI JKLMNOPQRSTUVWXYZ () []@_

0123456789 1”#8§%&” :;, . "

abcdefghijklmnopgrstuvwxyz {l*/+-<=> <=

]

«——>

«—>

o &Enter the text string.
<VT ratio>

This setting is applied for Model 400s.

e Press 2 (VT ratio) on the "Busbar parameter” screen to display the "VT ratio" screen.
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/6 VT ratio 1/4
VTA ( 1- 20000) : 2000 -—
VTB ( 1- 20000) : 2000
VT C ( 1- 20000) : 2000
VTD ( 1- 20000) : 2000

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

e Press the key to return the display to the "Busbar parameter" screen.

Setting the protection function

To set the protection schemes, scheme switches and protection elementsydo the following.
Protection elements are measuring elements and timers.

Note: Depending on the selected protection scheme and scheme sWitch sgtting, some of the scheme
switches and protection elements are not used and so negdfiet be'set. The protection function
setting menu of the GRB100 does not display unnecesSary setting items. Therefore, start by
setting the protection scheme, then set the scheme switeh, then the protection elements.

As aresult of the above, note that some of thesetting items described below may not appear in
the actual setting.

e Press 2 (= Trip) on the "Protection" screen to'diSplay‘the "Trip" screen.

/5 Trip
1=Scheme
2=Protection

(Group *)
switch
e | e @t

Setting the scheme switch

e Press 1 (= Scheme switch) to display'the "Scheme switch" screen.

€h
=Trip
=ALM&BLK 2=ALM
=ALM&BLK 2=ALM

1

ComMTP
EFPTR
CTFEN

/6 Scheme swit
C.TP o= Bk
DSV 0=0ff
ALSV 00 f
ATEDSY 0-0ff
DS SV 0=0ff
¢ BV 0=0Ff
BFALOGIC 0=BF 1
1BF 0=0Ff
{BF 2 0=0ff
1BFEXT 0=0Fff
IBF 1 0=0ff
32BF 1 0=0ff
32BF2 0=0ff

32BFEXT 0=0ff
BFTRI1O 0=0ff

0=0ff
0=0ff
0=0ff

CTFCNT 0=NA

=ALM&BLK 2=ALM

1

1

1

1

1=ALM&BLK 2=ALM
1=ALM&BLK 2=ALM
1=BF2

1=T 2=T0C

1=0n

1=0n

1=T 2=T0C

1=T 2=T0C

1=0n

1=0n

1=0n

1=0n

1=0n

1=0n 2=0PT-0n
1=BLK

O O O O o —=- O o

e Enter the number corresponding to the switch status to be set and press the [ ENTER | key for
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each switch.

e After setting all switches, press the key to return to the "Trip" screen.

Setting the protection elements

e Press 2 (= Protection element) to display the "Protection element" screen.

/6 Protection element (Group= *)
1=DIF 2=0C 3=FD

<DIF>

e Press 1 (= DIF) to display the "DIF" screen. The measuring elements used in the current
differential protection are set using this screen.

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

Note: Set DIFCH, DIFZ and DIFSV with CT primary cirgftit yalue’and 1CT to 32CT with CT
primary rating.

e After setting all elements, press the key to returnito the "Protection element" menu.

/7T DIF 1/45
DIFCH ( 500- 30000 : 3000 — A
DIFZ «( 500- 3000 )% 3000 A
SLPCH(C 0.30- 0£90M: 0.30

SLPZ ( 0.30470.909 : 0.30

DIFSV( 206, 43000) 1000 A
TIDSV( 0- 60) : 20 s
TBRDG ( 0 - 60) : 60 s
TDDSV( 0= 60) : 60 s
TCBSV( 0- 60) : 10 s
1CT ( 100= 10000) : 1000 A
ZCTI ( 100- 10000) : 1000 A
3200 ¢ 100- 10000) : 1000 A
CF LD "% 50- 3000) : 50 A
CFUUV ¢ 20- 60) : 20 v
CF Do ( 1- 10) : 7 %
CEFQVG ( 0.1- 10.0) : 1.0 v

<0C>

o, Péss 2 (= OC) to display the "OC" screen. The overcurrent elements and timers are set using
this sereen.

e Enter the numerical value and press the | ENTER | key for each element.
Note: Set OCB with multiples of CT secondary rating value.

o After setting all elements, press the key to return to the "Protection element" menu.

— 104 —



TOSHIBA 6F2S07384
/71 0C 1/98
10CB ( 0.1- 2.0): 0.5
T1B1  ( 0-  500): 50 ms
T1B2  ( 0-  500): 150 ms
206B  ( 0.1-  2.0): 0.5
T2B1  ( 0-  500): 50 ms
T2B2  ( 0-  500): 150 ms
320CB ( 0.1-  2.0): 0.5
T32B1 ( 0-  500): 50 Ws
T32B2 ( 0-  500): 150 ms
TBFDO ( 0.00- 10.00): 0.10 s
TCGBO ( 0.00- 10.00): 1.00 s

<FD>

e Press 3 (= FD) to display the "FD" screen. The measufing elements used in the fault detector
are set using this screen.

e Enter the numerical value and press the | ENTERs key, for each element.

e After setting all elements, press the key, to return to the "Protection element" menu.

/7 FD
UVSF
UVGF
OVGF

(
(
(

60 -
20~
0. 1=

1000, : 80 _
600 46
10.0) : 10.0

/3

=_<<

4.2.6.8 Binary Input

The logic level of binary input signals can be inverted by setting before entering the scheme logic.
Inversion is used when the input contact cannot meet the conditions described in Table 3.2.2.

e Press 7 (= Binary gnpug) on the "Setting (change)" sub-menu to display the "Binary input"

screen.

B IS W
BA'SW
BISW

1

/2™ in@ry input

1=Norm

2=Inv

1/15
1 —

BISW

BISW1

2
3
4

5

1
1
1

1

e Enter 1 (= Normal) or 2 (= Inverted) and press the [ ENTER | key for each binary input.

4.2.6.9 Binary Output

All the binary outputs of the GRB100 except the relay failure signal are user-configurable. It is
possible to assign one signal or up to six ANDing or ORing signals to one output relay. Available
signals are listed in Appendix C.

Note: The binary outputs TP1, TP2, BO3 to BOG6 for each BU (CH1 — CH32) are programmed by
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PLC function.

It is also possible to attach a drop-off delay time of 0.2 seconds to these signals. The drop;eff

delay time is disabled by the scheme switch [BOTD].
Appendix E shows the factory default settings.

To configure the binary output signals, do the following:

Selection of output module

e Press 8 (= Binary output) on the "Setting (change)" screen to

screen. The available output module(s) will be shown.

display the “Binary output"

/2 Binary
1=CU-10#1

output
2=CU-10#2 4=BU-BO01

5cBU-BO02

screen.

When "1" or "2" selected,

Press the number corresponding to the selected output module to display the "Binary output"

/3 Binary output (D)
Select BO ( W %)
Select No.= _
When "3" or "4" selected,
/3 Binary ouput (BU-B*x*)
Select CH ( 1- 32)
Select No.= _

Note: The settingis required{for all the binary outputs. If any of the binary outputs are not to be used,

enter 0 for th&logiesgates #1 to #6 when assigning signals.

Selecting the outputrelay.

e Enter the output zelay number on the "Binary output" screen and press the | ENTER | key to

display the "Setting" screen.

L44Setting (BO*x* of **xx)
lL=Logic gate type & delay timer
2=|lnput to logic gate

or
/4 Setting (BO1 of CHx*x)
1=Logic gate type & delay timer
2=|lnput to logic gate

Setting the logic gate type and timer

Press 1 on the "Setting" screen to display the "Logic gate type & delay timer" screen.
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/5 Logic gate type & delay timer 1/ 2
Logic 1=0R 2=AND 1
BOTD 0=0°ff 1=0n 1

e Enter 1 or 2 to use an OR gate or AND gate and press the | ENTER | key.

e Enter 0 or 1 to add 0.2s drop-off delay time to the output relay or not and press the | ENTER
key.

e Press the key to return to the "Setting" screen.

Assigning signals

e Press 2 on the "Setting" screen to display the "Input to logic gate" sexeen.

/5 lnput to logic gate 1/ 6
In #1¢( 0- 3071) : 2 19—

In #2( 0- 3071) : 4

In #3( 0- 3071) : 67

In #4( 0- 3071) : 0

In #5¢( 0- 3071)°% 0

In #6 ( 0- 30716 0

e Assign signals to gates (In #1 to #6) by ‘entering the number corresponding to each signal
referring to Appendix C.

Note: If signals are not assignedqo all the gates #1 to #6, enter 0 for the unassigned gate(s).

Repeat this process for the outputsie be configured.

4.2.6.10 LEDs

Four LEDs from the bottomsof the front panel are user-configurable. One of the signals listed in
Appendix C can be assigned toeach LED as follows:

e Press 9 (= LED) on the,"'Setting (change)" screen to display the "LED" screen.

/2 BED 1/ 4
LEDT 0- 3071) 21 _

LED2 X 0- 3071) : 4

LED3 ( 0- 3071) : 67

LED4 ( 0- 3071) : 0

o £ Entér the humber corresponding to a signal to assign signals to each LED.

If an'lhEPD'is not used, enter "0" or the default value will be assigned.

4.2.7 Testing

The sub-menu "Test" provides such functions as setting of testing switches, forced operation of
binary outputs, time measurement of the variable setting timer, logic signal observation and BU
out-of-service function.

4.2.71 Setting the switches
The automatic monitor function (A.M.F.) can be disabled by setting the switch [A.M.F] to "OFF".
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Disabling the A.M.F. prevents tripping from being blocked even in the event of a failure in the
items being monitored by this function. It also prevents failures from being displayed on the
"ALARM" LED and LCD described in Section 4.2.1. No events related to A.M.F. are reconded,

either.

Disabling A.M.F. is useful for blocking the output of unnecessary alarms output during testing.

Note: Set the switch [A.M.F] to "Off" before applying the test inputs, when the A.M.F is disabled.

The switches [1DS1] to [32DS4] and [1CB] to [32CB] are used to simulate the contact condition
of the disconnectors and circuit breakers for relay inputs to "Open" or "Close" foreibly for testing.

While the switch [A.M.F] is set to "Off" or [1DS1] to [32DS4] and [1CBJ%e [32CB] are set to

"Open" or "Close", the red "TESTING" LED is lit for alarm indicationy

Caution: Be sure to restore these switches after the tests are completed

Disabling automatic monitoring

e Press 5 (= Test) on the top "MENU" screen to display the®Lest" Screen.

/1 Test
1=Switch 2=Biwmarv outout
3=Timer f=l9gic circuit
5=BU out

e Press 1 (= Switch) to display the "Switch" §creen.
/2 Switch 1/ %% *
A.M.F. 0=0ff 1 =0n 1 _
[ECTST 0=0fFf 1'=0n 0
1DS1 0=No rmal 1=0pen 2=GClose 0
1DS2 0=Normal 1=0pen 2=Close 0
1DS3 0=No/rma’l 1=0pen 2=Close 0
1DS4 0=Normal 1=0pen 2=Close 0
1CB O=Normal 1ﬁ0pen 2=Close 0

i i

3 2 DSt 0O=Normal 1=0pen 2=Close 0
32DsS572 O=Normal 1=0pen 2=Close 0
32DS3 O=Normal 1=0pen 2=Close 0
392,05 0O=Normal 1=0pen 2=Close 0
32 GB 0=Normal 1=0pen 2=Close 0

bEllndicates CH number. See Appendix .

o WEnter Offor A.M.F to disable the A.M.F. and press the | ENTER | key.

e Enter 1(=0n) for IECTST to transmit ‘test mode’ to the control system by IEC60870-5-103
communication when testing the local relay, and press the |[ENTER | key.

Setting the contact condition of disconnectors and circuit breakers (**DSx*, **CB)

e Enter 1 (= Open) to set the contact condition to "Open".

e Enter 2 (= Close) to set the contact condition to "Close".

e Press the key.
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Repeat this for all items.

e Press the key to return to the "Test" screen.

4.2.7.2 Binary Output Relay

It is possible to forcibly operate all binary output relays for checking connections with*the
external devices. Forced operation can be performed on one or more binary outputs at a time for

each module.

e Press 2 (= Binary output) on the "Test" screen to display the "Binary output'gsereen.

1=CU-1I

/2 Binary

0#1

output

2=C0U-10#2 3=

BU

e Enter the selected number corresponding to each modul¢ toWbe operated. Then the LCD
displays the name of the module, the name of the output relay, the name of the terminal block
and the terminal number to which the relay contact is gonnected.

When "1" selected,

/3 BO (0=Dis@bule N1 =Enable) 1/ 3
[0#1 BO1 1 _
[ 0#1 B0O2 1
[ 0#1 B0O3 1
When "2" selected,
/3 BO @W=Disable 1=Enable) 1/14
[0#2 BO1 1 _
[0#2 B0O2 1
[0#2 B0O3 1
[0#2 B 04 0
[0#2 B.OS 0
[0#2 B06 0
[0#2 BW,7 0
| 042 B0 8 0
| 04,2 B0O9 0
| 0#y2 BO10 0
1,042 BO11 0
o # 2 BO12 0
| 0#2 FAIL 0
[0#2 BO13 0

When "3" selected,
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(0=Disable 1=Enable)

1/ %% %
1

TOSHIBA

/3 BO

CH1 TP1
CH1 TP2
CHI1 BO1
CH1 B0O2
GH1 BO3
CH1 B04
CH1 BO5
CH1 BO6

|
|

CH32 TP1
CH32 TP2
CH32 BO1
CH32 B0O2
CH32 BO3
CH32 BO04
CH32 BOb
CH32 BO6

O O o oo O

O O O OO O OO

e Enter 1 and press the | ENTER | key.

e After completing the entries, press the keys, Then the LCD displays the screen shown

below.

/3 BO

Keep pressing

1

Press CANCELNtO

towOperate.

cancel.

e Keep pressing |1 | key to operatéithe output relays forcibly.

o Release the press of | 14 keydoTeset the operation.

4.2.7.3 Timer

The pick-up or drop=eff delay time of the variable timer used in the scheme logic can be measured
with monitoring jacks A’and B. Monitoring jacks A and B are used to observe the input signal and
output signal to'the timer respectively.

e Press 3\(=Timer) on the "Test" screen to display the "Timer" screen.

H2 Timer
Timer (

1 -

100) : 1T _

1/ 1

¢ Enter the number corresponding to the timer to be observed and press the [ ENTER | key. The
timers and related numbers are listed in Appendix D.

e Press the key to display the following screen.
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/2 Timer 1/ 1
Press ENTER to operate.

Press GCANCEL to cancel.

e Press the key to operate the timer. The "TESTING" LED turns on, and the timet is
initiated and the following display appears. The input and output signals of the timer can be
observed at monitoring jacks A and B respectively. The LEDs above monitoring jacks A or B
are also lit if the input or output signal exists.

/2 Timer 1 /a1
Operating. ..

Press END to reset.

Press CANCEL to cancel.

e Press the key to reset the input signal to the timer. THeW.TESTING" LED turns off.

e Press | CANCEL| key to test other timers. Repeat the aboye testing.

4.2.74 Logic Circuit

It is possible to observe the binary signal level ®nathe signals listed in Appendix C with
monitoring jacks A and B.

e Press 4 (= Logic circuit) on the "Test" scréen to display the "Logic circuit" screen.

/2 Logic circuit 1/ 2
TermA ( 0- 30 74 1 _
TermB ( 0= 3071) : 48

e Enter a signal number to b¢ observed at monitoring jack A and press the | ENTER | key.
e Enter the other signal Mumberto be observed at monitoring jack B and press the | ENTER
key.

After completing, theé'setting; the signals can be observed by the binary logic level at monitoring
jacks A and B or byathe BEDs above the jacks.

On screens other thafi the above screen, observation with the monitoring jacks is disabled.

4.2.7.5, BU out-of-service

The/GRB1O0 provides the BU out-of-service function for maintenance such as replacement of a
BU iffailed,

Caution: This function is provided for the temporary operation. Therefore, the replica
setting should be changed for a long-term operation or permanent operation.

e ‘Press 5 (= BU out) on the "Test" screen to display the "BU out" screen.
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/2 BU out 1/ %%
BU T 0=0ut 1=1In _
BU2 0=0ut 1=In 1 O
BU3 0=0ut 1=1In 1
BU4 0=0ut 1=1In 1 O
i I I
] [} ]
! ! !
BU3?2 0=0ut 1=1In 1 *

default setting is “1” for all BUs.

e Enter 0(=Out of service) or 1(=In service) for each BU, and press key. The

Note: Though a BU (CH) is out-of-service, the assigned BO can bedorc operated in section
4.2.7.2.

%
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4.3 Personal Computer Interface

The relay can be operated from a personal computer using an RS232C port on the front pangl.
On the personal computer, the following analysis and display of the fault voltage and currentiare
available in addition to the items available on the LCD screen..

e Display of voltage and current waveform: Oscillograph, vector display
e Symmetrical component analysis: On arbitrary time span
e Harmonic analysis: On arbitrary time span
¢ Frequency analysis: On arbitrary timespan:

For the details, see the separate instruction manual "PC INTERFACE RSM100".
4.4 Communication Interface
441 Relay Setting and Monitoring System

The Relay Setting and Monitoring (RSM) system is a system that retrieves and analyses the data
on power system quantities, fault and event records ‘and views/or changes settings in individual
relays via a telecommunication network using a remote,PC:

Figure 4.4.1 shows the typical configuration of the RSM"system via a protocol converter G1PR2.
The relays are connected through twisted pairagables, and the maximum 256 relays can be
connected since the G1PR2 can provide upato 8 pérts. The total length of twisted pair wires
should not exceed 1200 m. Relays are mutually €ennected using an RS485 port on the relay rear
panel and connected to a PC RS232C portivia GPPR2. Terminal resistor (150 ohms) is connected
the last relay. The transmission ratgfused is '@4¢kbits/s.

In case of the optional fibeg, opti¢” interface (option), the relays are connected through
graded-index multi-mode 50/1250m or'62.5/125um type optical fiber using ST connector at the
rear of the relay.

Relay 32 Relay 3 Relay 2 Relay 1
O | TOSHBA o o ]
: B H =] B
B o o
0 m n
;;n i ;;o o 000
o E 0 [-] o -]
Twisted paired
cable
Protocol
converter
G1PR2
| ]
I Rs-232¢ RS-485
Personal D—-type 9-way connector

computer Straight type

Figure 4.4.1 Relay Setting and Monitoring System
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4.4.2 Substation Control and Monitoring System

The relay has two communication ports for Relay Setting & Monitoring System RSM100,
Substation Control & Monitoring System (SCMS). The communication interface of
complies with IEC standard protocol IEC60870-5-103.

Figure 4.4.2 shows the typical configuration of the communication interface for SC nd
RSMI100 system.
The relays are connected through RS485/Optical converter G11F2 to the SCMS, and cgnnected
through RS485/RS232C converter and Electrical/Optical converter to the R ystem.
Electrical/Optical
: Converter EWS
. RS485/RS232C (RSM100 system)
88 Converter

Relay \
TOSHIBA BUSRAR PROTECTION GlPRZ
| rsuss[
2 RS232C
P M.

- gmm RS485
3388 (o |
| —

GRB100 G1IF2

Busbar Protection Panel " —
/ BCU Printer

RS485/Optical converter ) | o
Fiber Optical Cable (IEC6 ¥03) Substation Control & Monitoring System

GSC1000
O

Note: All devices except MO, and cables are option.
Figure 4. ommunication Interface for SCMS and RSM100 System

Q>Q)
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4.5 |EC 60870-5-103 Interface

The GRB100 can support the IEC60870-5-103 communication protocol. This protocol is mdinly
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 originalfsoftware “IEC103
configurator”. It runs on a personal computer (PC) connected to the relayfand*@an help setting of
Time-tagged messages, General command, Metering, etc. For detais of the sétting method, refer
to “IEC103 configurator” manual. For the default setting of IEC6087045-103y,see Appendix P.

The protocol can be used through the RS485 port on the relay rear pancl¥and 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 for time=tagging for the following purposes:

e Event records

e Disturbance records

e Fault records

e Metering

e Automatic supervision

o Display of the fault records on the digest screen

e Display of thgpautematic monitoring results on the digest screen
The calendar clock¥%an run locally or be synchronized with the external IRIG-B time standard
signal, RSM ordl[EC glock. This can be selected by setting.

If it is necessagy tossynchronize with the IRIG-B time standard signal, it is possible to transform
GMT to the local time by setting.

Wheén the'telays are connected to the RSM system as shown in Figure 4.4.1, the calendar clock of
each pelay is synchronized with the RSM clock. If the RSM clock is synchronized with the
extetnal gime standard (GPS clock etc.), then all the relay clocks are synchronized with the
external’time standard.
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5. Installation

5.1 Receipt of Relays

When relays are received, carry out the acceptance inspection immediately. In particular, check
for damage during transportation, and if any is found, contact the vendor.

Check that the following accessories are attached.
¢ 3 pins for the monitoring jack, packed in a plastic bag.
e An attachment kit required for rack-mounting, if ordered. (See AppendixH.)

EP-101 or EP102:
1 large bracket with 5 round head screws, spring washers and washers (M4x10)
1 small bracket with 3 countersunk head screws (M4x6)
2 bars with 4 countersunk head screws (M3x8)

EP-103 (for linking two relays):
1 spacer with 3 round head screws, spring washers and washers (M4x10)
2 small brackets with 3 countersunk head screwsy(M4%6)
1 link panel for the rear with 8 round head s€rews, Spring washers and washers (M4x10)
1 link panel for the bottom with 6 goundyhead”screws, spring washers and washers
(M4x10)
2 bars with 4 countersunk head screws(M3x8)

e Optical fibre cables (type RFA4012GV)to connect the CU and BUs.

Always store the relays in a clean,ry envirenment.

5.2 Relay Mounting

Either a rack or flush mounting relay is delivered as designated by the customer. Appendix H
shows the case outlines.

If the customer requires‘ayrack-mounting relay, support metal fittings necessary to mount it in a
19-inch rack are also'supplied with the relay.

When mounting the felay in a rack, detach the original brackets fixed on both sides of the relay
and seals on the top 4nd bottom of the relay. Attach the larger bracket and smaller bracket on the
left and right.sidessef the relay respectively and the two bars on the top and bottom of the relay.

Whendlinking two relays together for housing in one rack, detach the original brackets fixed on
botlisideswef the relay and seals on the top and bottom of the relay. Link two relays by using two
panelsdatter mounting the spacer between two relays, and attach the small brackets on the left and
right'sideg’of the linked relay respectively and the two bars on the top and bottom of the linked
relay.

For details on how to mount the attachment kit, see Appendix H.

The dimensions of the attachment kits EP-101, EP-102 and EP-103 are also shown in Appendix
H.
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5.3 Electrostatic Discharge

ACAUTION

Do not take any modules out of the relay case since electronic components on the modales aré
very sensitive to electrostatic discharge. If it is absolutely essential to take the modules out of the
case, do not touch the electronic components or terminals with your bare hands. Additionally,
always put the module in a conductive anti-static bag when storing it.

5.4 Handling Precautions

A person's normal movements can easily generate electrostatic potentialyof Several thousand
volts. Discharge of these voltages into semiconductor devices when handling electronic circuits
can cause serious damage, which often may not be immediately apparent bt the reliability of the
circuit will have been compromised.

The electronic circuits are completely safe from electrostatic dischatge when housed in the case.
Do not expose them to risk of damage by withdrawing modulesfannecessarily.

Each module incorporates the highest practicable gprotection for its semiconductor devices.
However, if it becomes necessary to withdraw a modulepreeautions should be taken to preserve
the high reliability and long life for which the equipment has been designed and manufactured.

ACAUTION

e Before removing a module, ensure that you are at the same electrostatic potential as the
equipment by touching the case.

e Handle the module by its fronf plate, frame or edges of the printed circuit board. Avoid
touching the electronic components; printed circuit board or connectors.

e Do not pass the module to anether‘person without first ensuring you are both at the same
electrostatic potential. Shakingyhands achieves equipotential.

e Place the module on apsanti=static surface, or on a conducting surface which is at the same
potential as yoursglf.

¢ Do not place moddles‘in polystyrene trays.

It is strongly recomimended that detailed investigations on electronic circuitry should be carried
out in a SpecialMandling Area such as described in IEC 60747.

5.5 External Connegctions
External connections are shown in Appendix I.
5.5.1 Connection between CU and BUs

The connection between CU and BUs is carried out with the optical fibre cable with connecrtors
(type RFA4012GV).

Special precautions are required when using an optical fibre cable with optical connectors.

AWARNING

When connecting this equipment via an optical fibre cable, do not look directly at the optical
beam.

— 117 —



TOSHIBA 6F2S0784

CAUTION
e Do not put a heavy object on an optical fibre cable.

e Be sure to attach and remove an optical connector to/from an optical transceiver mo
holding the connector. Never do it by holding the optical fibre cable itself.

o Make sure that the terminal surface of an optical connector does not become dirty. While an
optical fibre cable is not connected, cover the optical connector with the protective cap.

L 4

e Because optical connectors are designed so that they cannot be attac to an optical

transceiver module the wrong way around, attach the connector after co g it is in the
correct attitude. \

e Do not bend an optical fibre cable to a radius of less than 40mm. @

R >
Connector

Connect the terminal OPT11 of CU and the termi 1 of BU1 by the optical fibre cable with
connectors as follows:

OPT OPT OPT OPT TB3  OPTL
5] 21 O]
afgaufg] a3 nk _

42 32 22 12[g]

Al0
BUMS

el ,‘ [T] 5
BU1
Fig w Connection between CU and BU
O
5.5.2 Setting of BU \
BU address setting 1 efine the channel number. The channel number can be set the range of

CH 1to CH32 @e rotary switch and jumper pin JP6 of BU. The channel number (CH No.) is

set as shov@ 5.5.1.

%
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Table 5.5.1 BU Setting

BU Setting Connection Terminal (OPT) of CU |
BU (CH No.) JP6 Rotary Model Model Model Model

switch C*1% C*2% C*3x% C*4*
BU(CHI) K S D S B S

12\ 12 | 12 | 12

13 13 13 13
14 14 14 14

15 | 15 15 15

16 16 16 16

2 4
T B T @
8 | 18 | 18 | 18
- 31 21 21 (b

BU (CH9) Open

32 22 22

33 23 23

34 24 24
35 25 25

36 26 26

o umper pin JP6

4
345,

37 27 27 VY
E
- E D c BA

A ]
Rotary switch

BUM1

BU (CH25) Close

W
c
o)
T
N
=

BU (CH32

@
c
o)
T
[
~
=
MMOIO|W > © NG WINFOMMOO @O ~NOo N WNIRFOo

—

open the jumper pi et the rotary switch position mounted on the BUM1 module to “0”.
Then the CU rec e BU as CH1.

S
Connect OPT1 of a Bk% 1 of CU by the optical fibre. Open the front panel of the BU, and
n
izes

Set other BUs the same as above.

Q>Q)
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6. Commissioning and Maintenance

6.1 Outline of Commissioning Tests

The GRB100 is fully numerical and the hardware is continuously monitored.

Commissioning tests can be kept to a minimum and need only include hardware fests and
conjunctive tests. The function tests are at the user’s discretion.

In these tests, user interfaces on the front panel of the relay or local PC can besfully applied.

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

Hardware tests

These tests are performed for the following hardware to ensur€ thatithere is no hardware defect.
Defects of hardware circuits other than the following can beydetected by monitoring which
circuits function when the DC power is supplied.

User interfaces
Binary input circuits and output circuits
AC input circuits

Function tests

These tests are performed for the following functions that are fully software-based. Tests of the
protection schemes require a dynamiggtest'set.

Measuring elements
Timers
Metering and recording

Conjunctive tests

The tests are performed after therelay is connected with the primary equipment and other external
equipment.

The following testsiare Theluded in these tests:

On load testi phase sequence check and polarity check
Tripping circuit test
Primary injeetion test
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6.2 Cautions

6.2.1

Safety Precautions O

ACAUTION O

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 bYock and
attach the cover provided on top of it.

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

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

6.2.2

Failure to observe any of the p

Cautions on Tests QO

ACAUTION
While the power is on, do not connect/disconn th@xble on the front of the printed

circuit board (PCB).

While the power is on, do not mount/dismou
Before turning on the power, check the fol%J
-Make sure the polarity and voltage of thefpo pply are correct.

-Make sure the CT circuit is not open.

-Make sure the VT circuit is not shortscircuited.

Be careful that the transformer rmg;iamaged due to an overcurrent or overvoltage.
If settings are changed for tes member to reset them to the original settings.

seautions above may cause damage or malfunction of the relay.

PCB, take antistatic measures such as wearing an earthed
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6.3 Preparations

Test equipment
The following test equipment is required for the commissioning tests.

1 Three-phase voltage source or 1 Single-phase voltage source
2 Single-phase current sources

1 DC power supply

1 DC voltmeter

1 AC voltmeter

1 Phase angle meter

2 AC ammeters

1 Time counter, precision timer

1 PC (not essential)

1 Primary injection test set

Relay settings

Before starting the tests, it must be specified whether thefteststwill use the user’s settings or the
default settings.

For the default settings, see the following appendixes:

Appendix E  Binary Output Default SettingList
Appendix J  Relay Setting Sheet

Visual inspection

After unpacking the product, check forany damage to the relay case. If there is any damage, the
internal module might also have beendaffected. Contact the vendor.

Relay ratings

Check that the items described onghe nameplate on the front of the relay conform to the user’s
specification. The items ate: relay type and model, AC voltage, current and frequency ratings, and
auxiliary DC supply voltagetrating.

Local PC

When using a local PC, connect it with the relay via the RS232C port on the front of the relay.
RSM100 softwaresis'tequired to run the PC.

For the,details, s€e the separate instruction manual "PC INTERFACE RSM100".
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6.4 Hardware Tests

The tests can be performed without external wiring, but a DC power supply, AC voltage and @

AC current sources are required. O
6.4.1 User Interfaces (CU)

This test ensures that the LCD, LEDs and keys function correctly. L 4

LCD display \%

e Apply the rated DC voltage and check that the LCD is off.
n the DC voltage is

Note: If there is a failure, the LCD displays the "Auto-supervision ee
applied.
e Press the | RESET | key for one second and check that bla@ ear on the whole screen.
LED display
e Apply the rated DC voltage and check that the "

o Press the | RESET | key for one second and ¢

LED and two LEDs for monitoring jacks A&

N

VIEW and RESET keys
o Press the | VIEW | key when the @d check that the "Metering" screen is displayed
on the LCD.

E" LED is lit in green.
even LEDs under the "IN SERVICE"

e Press the| RESET | key and ¢ the LCD turns off.
Y

>

e Press any key onythetkeypad when the LCD is off and check that the LCD displays the

"MENU" screen. key to turn off the LCD.

e Repeat this fouk'
O
¥

L 4

Keypad
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6.4.2 Binary Input Circuit

The testing circuit is shown in Figure 6.4.1. O

. i
: CuU ITO other BU
(+) iTB1] -A4 10#1 |
I i - BI1 ’
1 | B
H O -B5 oo -
: e
| 56 BI3
-
H A7
: I -A8 Bl4
' ! -B8 BIS I i
] I H ] . -~
' I ! . ”
' i N . I
it @ I
I . BI12 p=
e +-B15 - I
i 10# !
| !
| !
I !
I !
!
i
i
DC . :
power I I
supply - < I
!
!
| !
- i I
iTB2 |,y (BUML :
| —| BI11 .
i . :
i | BI12 .
i -B1 ot
B2 | | BI13 !
’ !
ITB3 | .3 BUMS :
-B3 1Bl |
L B3 i
! B2 BI2 i
I i E i
Q , b e !
I .
i !
+ TB2¢ A9 !
i !
i 5o !
i !
- i
ﬁ_é DE i
L i !
| i

Figure 6.4.1 Testing Binary Input Circuit
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e Display the "Binary input & output" screen from the "Status" sub-menu.

/2 Binary input & output 3/617
[nput (CU-10#1) [000 000 000 00O ]
Input (BU-CH1) [000 000 000 O ]
Input (BU-CH2) [000 000 000 O ]
Input (BU-CH32) [000 000 000 O 1
Qutput (CU-10#1) [000 ]
Qutput (CU-10#2) [000 000 000 00w 00 ]
Qutput (BU-GCH1) [000 000 0O ]
Qutput (BU-CH2) [000 000 00 ]
Output (BU-CH32) [000 000 00 ]

e Apply the rated DC voltage to terminals of terminal block TBT"and TB2 of CU, terminal block

TB2 and TB3 of BU.
Check that the status display corresponding to the ipputisignal changes from 0 to 1. (For
details of the binary input status display, see Section 4:244.2.)

Note: The number of BU and CH depends on the model.

Test the binary input circuits of other BUsisamenas)above.

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

6.4.3 Binary Output Circuit

This test can be performed by uSing the,"Test" sub-menu and forcibly operating the relay drivers
and output relays. Operation of the ougput contacts is monitored at the output terminal. The output
contact and corresponding terminallmumber are shown in Appendix I.

e Press 2 (= Binary output) onthe " Test" screen to display the "Binary output" screen. The LCD
displays the output modules'mounted depending on the model.

/2 Bianary output
1=CU%.| 0% 1 2=CU-10#2 3=BU

e Enter thefselected number corresponding to each module to be operated. Then the LCD
displays the'name of the module and the name of the output relay to which the relay contact is
confiected.

Whend"1" selected,

/3 BO (0=Disable 1=Enable) 1
[O#1 BO1 1 _
1
1

[0#1 B0O2
[0#1 BO3

When "2" selected,
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/3 BO (0=Disable 1=Enable) 1/14
[0#2 BO1 |
[0#2 B0O2 1
[0#2 B0O3 1
[0#2 B04 0
[0#2 BO5 0
[0#2 BO6 0
[0#2 B0O7 0
[0#2 B0OS 0
[0#2 B0O9 0
[0#2 BO10 0
[0#2 BO11 0
[0#2 BO12 0
[0#2 FAIL 0
10#2 BO13 0

When "3" selected,
/3 BO (0=Disabley,W=Enable) IEEE:
GCH1 TP1 1 _
GCH1 TP2 0
CH1 BO1 0
GCH1 B02 0
CH1 B0O3 0
CH1 B04 0
CH1 B0O5 0
CH1 BO6 0
[}
i
CH32 TP 0
CH32 TP2 0
CH32 B0,1 0
CH32 B02 0
CH32 B'0)3 0
CH372 B0 4 0
CHS2 B0O5 0
CHS.2 BO06 0

e Enterdl, and®ress the | ENTER | key.

¢ QZAfter completing the entries, press the key. Then the LCD displays the screen shown
below. If 1 is entered for the output relays, the following forcible operation can be performed

collectively.

/3 BO

Keep pressing

Press

1

CANCEL to

to operate.

cancel.

e Keep pressing the | 1 | key to operate the output relays forcibly.

e Check that the output contacts operate at the terminal.
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e Release pressing the | 1 | key to reset the operation.

6.4.4 AC Input Circuits O

This test can be performed by applying the checking voltages and currents to the Qlt
circuits and verifying that the values applied coincide with the values displayed on the LCD

screen.

4
The testing circuit is shown in Figure 6.4.2. A three-phase voltage source a single-phase
current source are required. The three-phase voltage source is required K els with FD
elements.

GRB100Q

@ @

Three-phase
voltage
source

;
i To other BU
1

i

i ! Optical

! i cable
i opT11| !
L $-AL7 i
N ?
¢ ¢ ¢ . BU :
Single-phase-—@—l I—J ?TBl 1 = la :
current i 2 ;
source \ : g i
— 93 = Ip :
- ;
iee |
16 i
| TB2)- A9 OPTL| !
DC + T ;
power ; i
supply - ; -B9 :
lf—@E j

L 4 . . S
Figure 6.4.2 Testing AC Input Circuit

o Check that the metering data is set to be expressed as secondary values (Display value = 2) on
the "Metering" screen.

"Setting (view)" sub-menu — "Status" setting screen — "Metering" screen

If the setting is Primary (Display value = 1), change the setting in the "Setting (change)"
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sub-menu. Remember to reset it to the initial setting after the test is finished. (See Section
4.2.6.6.)

e Open the "Metering" screen in the "Status" sub-menu. O

"Status" sub-menu — "Metering" screen Q
e Apply the rated AC voltages and current and check that the displayed values are within £35%
of the input values.
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6.5 Function Test
6.5.1 Measuring Element
Measuring element characteristics are realized by the software, so it is possible to vefify the
overall characteristics by checking representative points.

Operation of the element under test is observed by the binary output signal at monitoring jacks A
or B or by the LED indications above the jacks. In any case, the signal number corresponding to
each element output must be set on the "Logic circuit" screen of the "Test" subsinenu.

/2 Logic circuit =/ 2
TermA ( 0- 1500) : 1 _
TermB ( 0- 1500) : 48

When a signal number is entered for the TermA line, the signal is observed at monitoring jack A
and when entered for the TermB line, observed at monitoring, jack B,

Note: The voltage level at the monitoring jacks is +15V #3¥; forlogic level "1" and less than 0.1V
for logic level "0".

CAUTION

o Use the testing equipment with more than 1K€ ofanternal impedance when observing the
output signal at the monitoring jacks.

¢ Do not apply an external voltage to the menitoring jacks.
e Do not leave the A or B terminal shortéd'te OV terminal for a long time.

In case of a three-phase element, itds engugh to test for a representative phase. A-phase element is
selected for hereafter.

6.5.1.1  Current differential elements

The current differential elements.are checked on the following items
e Operating curfent value
e Percentage restraining characteristic
e Operating fime

Note: Setall the CT settings (1CT to nCT) to the same value or select a BU with the same value
Setting'in the testing described in Figure 6.5.1, because the operating value depends on the
settings.

In the testing, it is enough to test the DIFCH element for a representative element.

Operating/current value

Minimum operating current value is checked by simulating one-end infeed. Figure 6.5.1 shows a
testcircuit.
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n | TB1[;
Single-phase U . = | EOptic
current i 2 a ! ie

source i ¢
i TB -A9 OPT1

DC +
power
supply -

DC
voltmeter

Figure 6.5.1 Oper%&rent Value Test Circuit

ents are as follows:

Ele Signal number
541
IF 542
s DIFCH-C 543

o Press 4 (= L@uit) on the "Test" sub-menu screen to display the "Logic circuit"

test current to A-phase current terminals of bay unit and change the magnitude of

°
&rent applied and measure the value at which the element DIFCH-A operates.
heck that the measured value is within 5% of the theoretical operating value.

heoretical operating value = (DIFCH setting) / (CT setting) x (CT secondary rating)
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Percentage restraining characteristics

The percentage restraining characteristic DF2 is tested on the outflow current (Io) and i
current (I;,) plane as shown in Figure 6.5.2. The characteristic shown in Figure 6.5.2 is equiv
to the one on the differential current (Id) and restraining current (Ir) plane shown in Figute 2.8.1.

lout

Ix
L I
/
/

Figure 6.5.2 Current Differ% ement (lgyt - lin Plane)

The characteristic test is enough to test fo esentative BUs.
Figure 6.5.3 shows a testing circuit si leed from the BU1 and outflow from BU2.

The characteristic DF2, in the ca 0.3, is expressed by the following equation,

Tout < (7/13) Tig
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__GRBIOO .
Infeed current (lin) i '
' TB1 BU1 ’
@ 1 :
Single-phase i lin i
current ' :
source - : -2 i O
L TB2 E
o ; -A9 iOptical
i ‘cable
: -B9 [ S
Outflow current AL—'G
(lout) ;
= iTB1 !
+ A . - i
Single-phase N i | :
current : out i
source i :
: ;Optical
: icable
DC + OPT1
power i
supply - :
OPT11
»-A16 oPT12| |
-AL7 i
Monitoring|: A :
) jack i
DE v e
N @ A S sty
DC
voltmeter
Percentage Restraining Characteristic Test of DIF
e Press 4 @ic circuit) on the "Test" sub-menu screen to display the "Logic circuit"

pply an infeed current to terminal TB1-1 and -2 of the BU1.
When the infeed current applied is larger than three times the (DIFCH setting) / (CT ratio),

Apply an outflow current of the same magnitude and counterphase with the infeed current
to terminal TB1-1 and -2 of the BU2.

Decrease the out flow current in magnitude and measure the values at which the element
operates.

Check that the measured values are within 5% of the theoretical values obtained above
equation.
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Operating time
The testing circuit is shown in Figure 6.5.4.
. GRBLOO ) O
® O
Single-phase i .
current :> la | Spg:gal
source p : a
g.l: :
Q OPT11 |
DC + !
power ;
suppl - ;
il Monitoring A i
jack ;
V
Startl—— /:I !
Time :
COUnteI’ U U 1
Sto
ov

FN ‘4 Operating Time Test

e Press 4 (= Logic ciruit the "Test" sub-menu screen to display the "Logic circuit"

screen. r'S
e Entera signa@ to observe the DIFCH-A operation at monitoring jack A and press
the k

e Set a test current to 3 times of the operating current.
e Ap current and measure the operating time.
. e the operating time is 1 cycle or less.

&
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6.5.1.2 Overcurrent element OCBF

The testing circuit is shown in Figure 6.5.5.
....... G RBlOOOO

i BU :
Single-phase ; = 1, i Optical
current i 2 ; iable
source ; L 2

| TB2{ A9 TL| !

OPT11
DC + Monitoring[ AT
power jack ;
supply - [OVA o
DC
voltmeter

Fi \5 Testing OCBF elements

The output signal numberg of t CBF elements are as follows:
L 4

Element mr Element Signal Element Signal
number number
10CBF-A 130CBF-A 627 250CBF-A 663
20CBF-A 94 140CBF-A 630 260CBF-A 666
30CBF- 597 150CBF-A 633 270CBF-A 669
600 160CBF-A 636 280CBF-A 672
603 170CBF-A 639 290CBF-A 675
606 180CBF-A 642 300CBF-A 678
609 190CBF-A 645 310CBF-A 681
80CBF-A 612 200CBF-A 648 320CBF-A 684
3OCBF-A 615 210CBF-A 651
100CFB-A 618 220CBF-A 654
110CBF-A 621 230CBF-A 657
120CBF-A 624 240CBF-A 660
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The testing procedure is as follows:

e Press 4 (= Logic circuit) on the "Test" sub-menu screen to display the "Logic circuit" scb

o Enter a signal number to observe the OCBF at monitoring jack A and press the

e Apply a test current and change the magnitude of the current applied and measure the'alue at
which the element operates.

Check that the measured value is within £5% of the theoretical operating value.

Theoretical operating value = (CT secondary rated current) x (OCBF

L 2
ing)

6.5.1.3 FD elements UVGFA, UVGFB, UVGFC, UVGFD, UVSFA, UVSFB, \n UVSFD

The testing circuit is shown in Figure 6.5.6.

DC
voltmeter

i Optical
;cable

_____ GRBNOO
————— ) 2 ~ |
B3 .1 Va :
Three-phase i :
voltage :
source ¢
-4
Monitoring A
jack A
; ov
DC + 1
power ;
supply _ 7S i ) - OPT1
BU
B2} -9
L 4-BY
i OPT11
I

(*): In case of testing the phase-fault

Figure 6.5.6 Testing FD elements

The t signal numbers of the FD elements are as follows:
Element Signal number
¢ UVGFA-A 1301
UVGFB-A 1304
UVGFC-A 1307
UVGFD-A 1310
UVSFA-A 1313
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Element Signal number

UVSFB-A 1316
UVSFC-A 1319
UVSFD-A 1322 ‘ ’

The testing procedure is as follows:

e Press 4 (= Logic circuit) on the "Test" sub-menu screen to display the "Logic circuif” screen.

e Enter a signal number to observe the UVGF[! or UVSFL] output at o@ jack A and
press the [ENTER | key. \

e Apply a rated voltage and change the magnitude of the voltage and measure the
value at which the element operates. Check that the measure luests within 5% of the
setting value.

6.5.2 Timer Test Q

The pick-up delay time of the variable timer can be connecting the monitoring jacks
A and B to a time counter as shown in Figure 6.5.7. d B are used to observe the input
signal and output signal of the timer, respective

! Optical

i cable
OPT1
OPT11
. A ]
Al7 Monitoring B :
F—e; DE oV ¢

Figure 6.5.7 Testing Variable Timer

e Press 3 (= Timer) on the "Test" sub-menu screen to display the "Timer" screen.

e Enter the number corresponding to the timer to be observed. The timers and assigned
numbers are listed in Appendix D.

e Press the key to display the following screen.
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/2 Timer 1/ 1
Press ENTER to operate.

Press CANCEL to cancel. O
e Press the [ENTER | key to operate the timer. The "TESTING" LED turns on, and @er

is initiated and the following display appears. The input and output signals of the timer can
be observed at monitoring jacks A and B respectively. The LEDs above monitoring jacks
A or B are also lit if the input or output signal exists.

/2 Timer
Operating. ..
Press END to reset.

Press CANCEL to cancel. QE

e Press the key to reset the input signal to the time STING" LED turns off.
Press [CANCEL]| key to test other timers. Repeat tw testing.
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6.5.3 Protection Scheme
In the protection scheme tests, a dynamic test set with the three-phase voltage source and cufrent
source is required to simulate power system pre-fault, fault and post-fault conditions.
Tripping is observed with the tripping command output relays TP-1 and -2 of each BU.

Check that the indications and recordings are correct.

Differential tripping

The tripping should be checked for the test current, which is two times ‘6r larger than the
minimum operating current of DIFCH and DIFZA to DIFZD, and for the test,voltage which is
smaller than the operating voltage of UVSF and UVGF. Set the (contdet condition of all
disconnectors and circuit breakers applied to the related channelsyto simulate the in-service
condition before applying the test current and voltage. (See section 4.2.%)

Operating time is measured by the operating time of the trippifigheommand output relay. It will
typically be 1 cycle.

Check that the indications and recordings are correct.

Circuit breaker failure tripping
Set the scheme switches [nBF1] to "T" or "TOC"and TABF2] to "ON".

Apply a fault and retain it. Check that the adjagentbreaker tripping output relay operates after the
time setting of the TnB2.

Check that the indications and recordings‘arg cosrect.

6.5.4 Metering and Recording

The metering function can be checked,while testing the AC input circuit. See Section 6.4.4.

Fault recording can be checkedfwhile testing the protection schemes. Open the "Fault record"
screen and check that the descriptions are correct for the applied fault.

Recording events are listed ieTable 3.4.1. The events BP block, CBF block, Ind. reset, nDS1 N/C
to nExt. trip C arg external events and others are internal events. Event recording on the external
events can be checked by changing the status of binary input signals. Change the status in the
same way as th€*binary input circuit test (see Section 6.4.2) and check that the description
displayed on the,"Event Record" screen is correct.

Note: (Thé récord option can be set for each event. Change the status of the binary input signal after
confirming that the related event is set to record. (The default setting enables all the events to
be, recorded.)

Somé of the internal events can be checked in the protection scheme tests.

Disturbance recording 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"
scréen 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

With the relay connected to the line which is carrying a load current, it is possible to check the
polarity of the voltage transformer and current transformer and the phase rotation withsthe
metering displays on the LCD screen.

Open the following "Metering" screen from the "Status" sub-menu.

Note:

/2 Metering 16//0ct. /1997 18 13 8/ #%x
Ida * k k k k  Op ok k k k k k k A I ra * Kk Kk Kk k k KpA
Idb * k k k k  Op ok k k k k k k A Irb * Kk Kk Kk k kek A
Idec * k k k ok Op ok k k k k k k A I rec * ok ok ok Kk kA
I daA %% % %% 0 %% % % % % % A I raA * %%k % k%A
I dbA %% % %% 0p %k %k %k % % % % A I rbA %% % % Kk ¥ A
I dc A %% % %% 0p %k %k %k % k %k k A I rcA % K£¥% % ¥ *x A
I daB %% %% % 09 % % % %k % % % A I raB Ak % % % A
I dbB % % % % % 0p % %k %k %k % % % A I rbB @k % k% x x A
I dcB % %% %% 0p % %k k k% %k kA I r c By *8k.k % % % % A
I daC %% %% % 0p % %k % % k k % A I r @ C/ Bk % % % % % % A
I dbC % % % % % 0p %k %k %k % k %k % A LrbBC ¥ % % x % % % A
I dcC %% % %% 0p %% % % % % % A Lrhe CF % % % % % % % A
I daD % %% %% 0§ % % % %k % % % A [T haD % %% % % % %A
I dbD %% %% % 0§ % % %k %k % % x A e b D % % % % % % x A
I dcD % %% %% 0§ % % %k %k % x KA hor cD % % % % % % x A
VaA *x %k k., k k\V k% ok, %k° Vil A * k k., ok kV * k k. k©
VbA * k k. ok kV ok ok ok, x© V2A * k k. ok kV * k *
VcA * k k. ok kV ok ok k. KO VOA * k k. ok kV * k k
VaB * k k. ok kV ok ok ok [ k2 V1B * k k. k kV * %k k. *k©
VbB * ok k. ok kV kR kS V2B * ok k. ok kV * %k k
VcB *x k k. kx k VA * k& k° VOB * k k. k kV * %k k
VacC * k k. k ka/ Kk k. k© \Vah ] * k k. k kV * %k k. *k©
VbC * ok ok, ok k Vipk kK, *x° V2cC * k k. k kV * Kk k
VecC * k k. % kah kk k. k© VOC * k k. k kV * %k k
VaD * ok k. okfk VL kk k. x© V1D * k k. ok kV * k k. %©
V b D * %k k. _k kM 4% % k. %x° V2D * k k. k kV * k %
VcD * k Kk ok k@/  k k k. %x° VOD * k k. ok kV * k k
CH1 ¥k k Rk k/ik k k k k k k k k k k k k k Xk
I a Kk Wk ok k Ak k k. %© 11 * k. ok ok k A *©
Ib k. kok kK A ok ok ok, x© | 2 * k. ok ok k A * ok %k
Ic * kk ok k A ok ok k. %© | O * k. ok ok k A * ok %k
CH2 KpkDk k k k k k k k k %k k k k k k% k k k %
I a ¥ k. ok ok kK A ok k k. x° 11 * * k A * %k k. k©
1 b % k., k ok kK Ak ok k,  k° | 2 *x k. ok k k A * %k k
I ¢ * k., ok ok kK Ak k ok, k°© 1 O * k. ok k k A * %k k

1

1

1

'
CMH 3 2 % % % % % % % % % % % % % % % % % % % % %
1 a * k. ok ok kK A ok k k. %© 11 * k. ok ok k A *©
Ib * k. ok ok k A ok k k. k© | 2 * k. ok ok k A * k k
Ic * k. ok ok kA ok k k. %© 1 O * k. ok ok k A * k k
Freqguency * %k, xHz

The magnitude of voltage and current can be set in values on the primary side or on the
secondary side by the setting. (The default setting is the primary side.)
The phase differential currents show the percentage to DIFCH and DIFZ setting values. IdyA
to IdyD and VyA to VyD are displayed depend on applied zones. (“y”=a, b, c, 1, 2, 0)

In the phase angle indication, the reference phase angle is indicated as “0.0°” at V1. Phase
angles above are expressed taking that of positive sequence voltage as a reference phase
angle. The leading phase angles are expressed plus. If no voltage input, the positive sequence
current of CH1 is taken as a reference phase angle. If the current of CH1 is small, the current
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of the next channel is used as a reference phase angle.

e Check that the phase rotation is correct.

e Verify the phase relation between voltage and current with a known load current direction.

6.6.2 Tripping Circuit Test

The tripping circuit including the circuit breaker is checked by forcibly operating the output relay
and monitoring the breaker that is tripped. Forcible operation of the output relayis performed on

the "Binary output" screen of the "Test" sub-menu as described in Section, 6.4:3¢

Tripping circuit

e Set the breaker to be closed.

e Press 2 (= Binary output) on the "Test" sub-menu screen to display the "Binary output"” screen.
The LCD displays the output modules mounted.

/2 Binary output
1=CU-10#1 2=CU-10#2 3=BU
e Enter 3 to select the BU, then the LCD displays the,screen shown below.

/3 BO (0=Di"sable 1=Enable) 1/%xx*xx
CH1 TP1 1T _
CH1 TP2 0
CH1 BO1 0
CH1 B02 0
CH1 BO3 0
CH1 B04 0
CH1 BO5 0
CHT B 0[6 0
CH2 TP 1 0
CH2 TP?2 0
CH2 BQ,1 0
CH2 B0 2 0

i

i

|
GCH32 TP1 0
CH32 TP2 0
CH32 BO1 0
CH32 BO02? 0

TP1 of each CH is an output relay with one normally open contact.

e Enter 1 for TP1 of CHI1 and press the [ ENTER | key.

e Pressthe key. Then the LCD displays the screen shown below.
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/3 BO
Keep pressing 1 to operate.

Press CANCEL to cancel. O

o Keep pressing the | 1 |key to operate the output relay TP1 of CH1 and check that tl@ 1
breaker is tripped.

e Release pressing the | 1 | key to reset the operation. ¢

o Repeat the above for other output relays. \%

6.6.3 Primary injection test

This test is a protection stability check (through fault stability) casried for all feeders before
the busbar is energized.

For this test, the tripping circuit has to be opened. Q

Protection Stability Check (b

Inject a current from a primary injection test set (reco ed : 25%CT rated current ) into two
feeders (reference feeder and one other feeder, 6.6.1.)

Check that the relay does not operate. K\

Busbar

T’\()i

Reference feeder

L 4

Figure 6.6.1 Primary Injection Test
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6.7 Maintenance

6.7.1 Regular Testing

The relay is almost completely self-supervised. The circuits which cannot be superviSed are
binary input and output circuits and human interfaces.

Therefore regular testing can be minimized to checking the unsupervised circuits. The test
procedures are the same as described in Sections 6.4.1, 6.4.2 and 6.4.3.

6.7.2 Failure Tracing and Repair

Failures will be detected by automatic supervision or regular testing.

When a failure is detected by supervision, a remote alarm is issued with the/binary output signal
of FAIL and the failure is indicated on the front panel with LED iadicators or LCD display. It is
also recorded in the event record.

Failures detected by supervision are traced by checking the "™Auto-supervision "screen on the
LCD.

If any messages are shown on the LCD, the failed module,or failed external circuits can be located
by referring to Table 6.7.1.

This table shows the relationship between messagesidisplayed on the LCD and estimated failure
location. Locations marked with (1) have a higliefprobability than locations marked with (2) and
(3). Locations marked with (2) have a highét\probability than locations marked with (3). The
monitoring of BU is performed by FEP modtile in‘€U. The monitoring result is displayed on LCD
by SPM module. If an FEP module_fails, therefore, the result displayed on the LCD may be
incorrect. The relationship betweenfthe FEP miodule number and the monitored BUs is as follows:

FEP Module No. BU

Model C*4x Model C+2* | Model C+3* | Model C*4x
FEP1 X X X X
FEP2 X X
FEP3 X X
FEP4 X X

As shown in the table, some of the messages cannot identify the fault location definitely but
suggest pluzal, possible failure locations. In these cases, the failure location is identified by
replacing the suggested failed modules with spare modules one by one until the "ALARM" LED
is tusncdyoft:

The replacement or investigation should be performed first for the module or circuit with higher
probability in the table.

If there 1s a failure and the LCD is not working such as a screen is frozen or not displayed, the
failure location is any one of SPM, FEP and HMI module.
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Table 6.7.1 LCD Message and Failure Location

Failure location

Message or cu BU AC Optic. | DS C
Operation VCT FEP SPM 10#1 10#2 HMI VCT BUM1  BUM5 cable cable @ inputs
Checksum err x

ROM-RAM err X

SRAM err X ¢

BU-RAM err x %

DPRAM ert x \

EEPROM err X

SUB stopped x

AD err x 0

VO err % (2) x (1) x (2) x (1)
V2err % (2) x (1) Q x (2) x (1)
Sampling err x @

DIO err x (2) x (1) x (1)

LCD err x (2) x (1)

Sub:checksum err x

Sub:ROM/RAM err x \

Sub:SRAM err x K

Sub:DPRAM err X

Sub:A/D err X @
FEP=: checksum err X

FEP+: ROM-RAM err x \

FEP=: SRAM err X

FEP=: DPRAM err X

FEP=: stopped X 2 4
BU=*: COM err x (3 X

©) @) x(2)
BU=: A/D err x (3) K x (2) x (1) x (2)
BU#: DIO err x (3) \ x (1) x (1) x (2)
BU=: Address err x (3) O x (1) x (2)
BU=: EEPROM err X @ x (1)
BU=*: Al err \ x (2) x (1) x (2)
CT=er x(2)  x(1 x(2) x (1)
DS err (1)
CB= err x (1)
Id-sx err . %2  x(1) % (2) x (1)
Iderr % (2) x (1) x (2) x (1)
CT fail, CT-Z %2  x(1) % (2) x (1)
LCD x (1) x (1) x (1)

: The monitoring of BU is performed by FEP module in CU. The monitoring result is displayed on LCD by SPM
module. If an FEP module fails, therefore, the result displayed on the LCD may be incorrect.
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If there is a failure and no message is shown on the LCD in the CU, it means that the failure
location is either in the DC power supply circuit or in the microprocessors mounted on the SPM
module. In this case, check the "TALARM" LED. If it is off, the failure is in the DC power supply
circuit. If it is lit, open the relay front panel and check the LEDs mounted on the SPM module. If
the LED is off, the failure is in the DC power supply circuit. If the LED is lit, the failurefis in the
microprocessors.

In the former case, check if the correct DC voltage is applied to the relay. If it is, replace the I0#1
module mounting the DC/DC converter and confirm that the "ALARM" LED is turned off. In the
latter case, replace the SPM module mounting the processors and confirm that the "ALARM"
LED is turned off.

When the "POWER" LED in the BU is off, check if the correct DC voltage.is‘applied to the BU.
Ifit is, replace the BUM1 module mounting the DC/DC converter and confirm'that the "POWER"
LED is turned on.

When a failure is detected during regular testing, it will not be,difficult to identify the failed
module to be replaced.

Note: When a failure or an abnormality is detected during the régular test, confirm the following first:
- Test circuit connections are correct.
- Modules are securely inserted in position:
- Correct DC power voltage with coftéetypolarity is applied and connected to the correct
terminals.
- Correct AC inputs are applied and cénnected to the correct terminals.
- Test procedures comply with tHese stated in the manual.

6.7.3 Replacing Failed Modules

If the failure is identified to be in thedelay module and the user has spare modules, the user can
recover the protection by replacingithe failed modules.

Repair at the site should be limited toymodule replacement. Maintenance at the component level is
not recommended.

Check that the replac@mentynodule has an identical module name (VCT, FEP, SPM, 10#1, 10#2,
etc.) and hardware type-fomm as the removed module. Furthermore, the SPM module should have
the same software,name.

The module nameris hdicated on the bottom front of the relay case. The hardware type-form is
indicated on thg,module in the following format:

Unit Module name  Hardware type-form

Ccu VCT G1PC1-O00O00O0
FEP G1FEL-O00O0O
SPM G1sSpP7-000O0
|0#1 G1108-0000
|0#2 Gll02-0000d
HME e

BU VCT G1PC1-O00O00O0
BUM1 G1BM1-0000O
BUMS G1BM5-0O0000
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The software name is indicated on the memory device on the module with eight letters such as
GS1BM1##x GS1BF2##*, GS1BK1***, etc.

A CAUTION  When handling a module, take anti-static measures such as wearing ansearthed
wrist band and placing modules on an earthed conductive mat. Otherwise,
many of the electronic components could suffer damage.

CAUTION After replacing the SPM module, check all of the settings including, the data
related the PLC and IEC103, etc. are restored the original settings.

The initial replacement procedure is as follows:

e Switch off the DC power supply.

A\ WARNING | Hazardous voltage may remain in the DC circuit just after switching off the
DC power supply. It takes approximately 30yseconds for the voltage to
discharge.

e Disconnect the trip outputs.
e Short circuit all AC current inputs and disconnect,all AC/voltage inputs.
e Unscrew the relay front cover.

Replacing the Human Machine Interface (HMI) Module, (Front Panel) of CU

e Open the front panel of the relay by unscrewing,the binding screw located on the left side of
the front panel.

e Unplug the ribbon cable on the front panel By pushing the catch outside.

e Remove the two retaining screws and one earthing screw on the relay case side, then detach
the front panel from the relay case

e Attach the replacement module tythe reverse procedure.

Replacing the Transformer (VT) Module of CU

e Open the right-side front panel (HMI module) by unscrewing the two binding screws located
on the left side of the panel.

e Open the left-side front panel (blind panel) by unscrewing the two binding screws located on
the right sidgsof theypanel.

e Detach the medule holding bar by unscrewing the binding screw located on the left side of the
bar.

¢ Unplug thesfibbon cable on the other module by nipping the catch.

of Remove the metal cover by unscrewing the binding screw located at the top and bottom of the
cover;

e Pull out the module by grasping the handles.

e dnsert the replacement module in the reverse procedure.

Replacing other modules of CU

e Open the right-side front panel (HMI module) by unscrewing the two binding screws located
on the left side of the panel.

e Open the left-side front panel (blind panel) by unscrewing the two binding screws located on
the right side of the panel.
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Detach the module holding bar by unscrewing the binding screw located on the left side of the
bar.

Unplug the ribbon cable running among the modules by nipping the catch (black connegtor)
and by pushing the catch outside (gray connector) on the connector.

Unplug the cable connector behind the case when replacing the FEP module.
Pull out the module by pulling up or down the top and bottom levers.
Insert the replacement module in the reverse procedure.

After replacing the SPM module, input the user setting values again.

Replacing the Transformer (CT) Module of BU

Open the front panel by pulling the two knobs located on the left Side ‘0fthe panel.

Detach the module holding bar by unscrewing the binding screwlecated on the left side of the
bar.

Unplug the ribbon cable on the other module by nippingtthe catch.

Remove the metal cover by unscrewing the bindingscrew located at the top and bottom of the
cover.

Pull out the module by grasping the handles.

Insert the replacement module in the reverse procedure.

Replacing other modules of BU

Open the front panel by pulling the®two knebs located on the left side of the panel.

Detach the module holding barby gnscrewing the binding screw located on the left side of the
bar.

Unplug the ribbon cable rynnifig,among the modules by nipping the catch (black connector)
and by pushing the catch outSide (gray connector) on the connector.

Unplug the cable ¢onnector behind the case when replacing the BUM module.
Pull out the module by$ulling up or down the top and bottom levers.
Insert the replacementmodule in the reverse procedure.

After replacing the BUMI module, set the BU address setting again. (See Section 5.5.2.)

For fajled module tracing and its replacement, see Appendix Q.

6.7.4 4Resumption of Service

After “téplacing the failed module or repairing failed external circuits, take the following
procedures for the relay to restore into service.

Switch on the DC power supply and confirm that the "IN SERVICE" green LED is lit and the
"ALARM" red LED is not lit.

Note: Supply DC power after checking that all the modules are in their original positions and the
ribbon cables are plugged in.

Supply the AC inputs and reconnect the trip outputs.
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6.7.5 Storage

The spare relay or module should be stored in a dry and clean room. Based on IEC Sta %
60255-6 the storage temperature should be —25°C to +70°C, but the temperature of 0°C to +40
is recommended for long-term storage.
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7. Put

ting Relay into Service

The following procedure must be adhered to when putting the relay into service after @Q

commissioning or maintenance tests.

Check that all external connections are correct.

Check the setting of all measuring elements, timers, scheme switches, recordings dhd clock

are correct.

In particular, when settings are changed temporarily for testing, be s\st ¢ them.
Clear any unnecessary records on faults, events and disturbances w, argrecorded during

the tests.

Press the key and check that no failure m@s displayed on the

"Auto-supervision" screen.

Check that the green "IN SERVICE" LED is lit and no ot EDs are lit on the front panel.

O
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Zone . . .
Single-busbar Single-busbar with a transfer busbar
number
ZoneA ZoneA
! 9,
.................. e ff s et
ZoneA ZoneB ZoneA ZoneB
2 Q4O
.................. e
ZoneA ZoneB ZoneC ZoneA ZoneB ZoneC
3 O © ©
.................. e
ZoneA ZoheB ZoneC ZoneD ZoneA ZoneB ZoneC ZoneD
@ (51 (52 Y53 ) @ (51} ——(52 (53 )
\/ AW/ NG
4

()
2

& ©® ©

Transfer busbar

Note: Symbols display the following circuits.

@ ) : End of bus-section
@ ) : Bus-section
@ ) : Bus-coupler

Feeder circuits are omitted in the figure.
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Zone Double-busbar .
. . Double-busbar with a transfer bus
number (including to double as a transfer busbar)
ZoneA
@ ZoneA @
©-
1
ZoneB
@ ZoneB @
................... ool s
ZoneA ZoneC
@ ZoneA /1 ZoneC @ @
N \/
aJ @
.| ®© ® 3,
@ ZoneB @ ZoneB
------------------- -i- -r-a-r-]-S-f-e-I-’IBIljé-b-é-r----------'---------n
ZoneA
| @ L | © @
ZoneB  /\  ZoreD O ZoneB /7 \ ZoneD
E3 S2 E4 S2
© =2) | (s2) A
Transfer busbar
@ ZoneA /8'1\ ZoneC - ZoneA /S-’]\ ZoneC
NS \/
9) @
4 Q) ©) )
ZoneB /- ZoneD Q ZoneB  /~\ ZoneD
E3 S2 E4 S2
G \Z/ \/

Transfer busbar
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Zone . . .
Ring-busbar Ring-busbar with a transfer busbar;
number
1
ZoneA ZoneB ZoneA ZoneB
5 NN/ IR VAN
g SN
Transfer busbar
ZoneA ZoneB ZoneC ZoneA ZoneB ZoneC
3 NU/ZEEANGY NG, AN NG
'-------:---------------'-_i_;-a-rn]-snf-enl:-t-,-’u-é-b-é} -----------------------
ZoneA ZoneB ZoneC ZoneD ZoneA ZoneB ZoneC ZoneD
(51 (52 p—(53 ——(54 (s (52 (53 Y (54
4 NUARNNG N/ O O O

Transfer busbar
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Busbar system

Feeder

= —

r———u——u——u—-u-é——l DIFCH
| |
| Jx
1 S S T
Buscoupler CT2 |J|'(}—|: DIFZA|
g 1
0t n
Buscoupler CT1 :L()_ill DIFZB
e £
| Y
| |
SRR s e i
———— P P |
Feeder
Scheme logic
lcentral unitt T ;
| [[5|}:T '''''''''''''''''''''''''''''''''''''''''''
|1 [DIFCH
C
I _ _
2 ]
¥ DIFZA & DA 8 I_E
i [DIFZ8 —s 515 &
& - — —
! DS-nA | &] ri
l
I DS-nB &
I
il
i . 't _v£ g _ _
: [FD(Option)] — ~ | |~~~ T T T T T T T
i : UVSF-AF_
i i [UvGF-A
:i
¥ UVSF-B ;1'—
i [UvGFB i
—_——— e D LT I D Ty o T I S J

DS-nA: Disconnector condition of Busbar A side
DS-nB%Disconnector condition of Busbar B side
DS-BE:* : Disconnector condition of Buscoupler

Typical Block Diagram
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Signal list

No. Signal Name Contents
0 CONSTANT_O constant O
1 CONSTANT_1 constant 1
2
3
4
5
6
7
8
9
10
11 CH1-DS1-N/O Binary input signal CH1 DS1 normaly open contact
12 CH1-DS1-N/C Binary input signal CH1 DS1 normaly close contact "
13 CH1-BI2 Binary input signal CH1 BI2 N o
14 CH1-BI6 Binary input signal CH1 BI6
15 CH1-BI3 Binary input signal CH1 BI3 y A
16 CH1-BI7 Binary input signal CH1 BI7 '
17 CH1-Bl4 Binary input signal CH1 Bl4
18 CH1-EFP.TR End-fault-protection transfer trip signal
19 10CBF-OR OCBF relay element (3ph OR signal)
20 -
21 CH1-EXTTP-A1 Binary input signal CH1 External trip A-phase
22 CH1-EXTTP-A2 Binary input signal CH1 External trip A-phase
23 CH1-EXTTP-B1 Binary input signal CH1 External trip B-phase
24 CH1-EXTTP-B2 Binary input signal CH1 External trip B-phase ) A
25 CH1-EXTTP-C1 Binary input signal CH1 External trip C-p, e .
26 CH1-EXTTP-C2 Binary input signal CH1 External trip C-p \\ ~—~
27 CH2-DS1-N/O Binary input signal CH2 DS1 normaly open m
28 CH2-DS1-N/C Binary input signal CH2 DS1 norm (lclose tact
29 CH2-BI2 Binary input signal CH2 BI2 o
30 CH2-BI6 Binary input signal CH2 BI6 “
31 CH2-BI3 Binary input signal CH2 BI3
32 CH2-BI7 Binary input signal CH2 BI7
33 CH2-Bl4 Binary input signal CH2 Bl4
34 CH2-EFP.TR End-fault-protection transf “‘ igna
35 20CBF-OR OCBF relay element (3ph ig a
36 o W
37 CH2-EXTTP-A1 Binary input sig m xternal trip A-phase
38 CH2-EXTTP-A2 Binary input signalhC H2 External trip A-phase
39 CH2-EXTTP-B1 Binary input ‘m External trip B-phase
40 CH2-EXTTP-B2 Binary input signea H ternal trip B-phase
41 CH2-EXTTP-C1 Binary input sig! al External trip C-phase
42 CH2-EXTTP-C2 Binary inp @-’A ( 2 External trip C-phase
43 CH3-DS1-N/O Binary input's w H3 DS1 normaly open contact
44 CH3-DS1-N/C Binaryfinput sighal CH3 DS1 normaly close contact
45 CH3-BI2 Binary \input signal CH3 BI2
46 CH3-Bl6 Bimary inputs&ignal CH3 BI6
47 CH3-BI3 jinaryjinput signal CH3 BI3
48 CH3-BI7 ' ary input signal CH3 BI7
49 CH3-Bl4 "m input signal CH3 Bl4
50 CH3-EFP.TR |End: ault-protection transfer trip signal
51 30CBF-OR OCBF relay element (3ph OR signal)
5 -
53 CH3-EXTTP-A1 W|Binary input signal CH3 External trip A-phase
54 CH3-EXTTP-A2 ' Binary input signal CH3 External trip A-phase
55 CH3-EXTFR-B1 V‘ Binary input signal CH3 External trip B-phase
56 CH3-EXITP=B2 — Binary input signal CH3 External trip B-phase
57 CH3- Binary input signal CH3 External trip C-phase
58 CH W c2 Binary input signal CH3 External trip C-phase
59 CH#:B,SA-N/O 4 Binary input signal CH4 DS1 normaly open contact
60 CH4-D ‘W" Binary input signal CH4 DS1 normaly close contact
61 CH4-BI2 Binary input signal CH4 BI2
62 CH4-BlI6 Binary input signal CH4 BI6
63 CH4-BI3 Binary input signal CH4 BI3
6 CH4—’7 Binary input signal CH4 BI7
6 CH4-Bl4 Binary input signal CH4 Bl4

CH4-EFP.TR End-fault-protection transfer trip signal

OCBF-OR OCBF relay element (3ph OR signal)

6 CH4-EXTTP-A1 Binary input signal CH4 External trip A-phase
70 CH4-EXTTP-A2 Binary input signal CH4 External trip A-phase
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Signal list

No. Signal Name Contents

71 CH4-EXTTP-B1 Binary input signal CH4 External trip B-phase

72 CH4-EXTTP-B2 Binary input signal CH4 External trip B-phase

73 CH4-EXTTP-C1 Binary input signal CH4 External trip C-phase

74 CH4-EXTTP-C2 Binary input signal CH4 External trip C-phase

75 CH5-DS1-N/O Binary input signal CH5 DS1 normaly open contact

76 CH5-DS1-N/C Binary input signal CH5 DS1 normaly close contact

77 CH5-BI2 Binary input signal CH5 BI2

78 CH5-BI6 Binary input signal CH5 BI6

79 CH5-BI3 Binary input signal CH5 BI3

80 CH5-BI7 Binary input signal CH5 BI7

81 CH5-Bl4 Binary input signal CH5 Bl4 ’

82 CH5-EFP.TR End-fault-protection transfer trip signal

83 50CBF-OR OCBF relay element (3ph OR signal) "

84 N 4

85 CHS5-EXTTP-A1 Binary input signal CH5 External trip A-phase

86 CHS5-EXTTP-A2 Binary input signal CH5 External trip A-phase y A

87 CH5-EXTTP-B1 Binary input signal CH5 External trip B-phase '

88 CH5-EXTTP-B2 Binary input signal CH5 External trip B-phase

89 CH5-EXTTP-C1 Binary input signal CH5 External trip C-phase

90 CH5-EXTTP-C2 Binary input signal CH5 External trip C-phase

91 CH6-DS1-N/O Binary input signal CH6 DS1 normaly open contact N

92 CH6-DS1-N/C Binary input signal CH6 DS1 normaly close contact A

93 CH6-BI2 Binary input signal CH6 BI2 N

94 CH6-BI6 Binary input signal CH6 BI6

95 CH6-BI3 Binary input signal CH6 BI3 ‘A

96 CH6-BI7 Binary input signal CH6 BI7

97 CH6-Bl4 Binary input signal CH6 Bl4 N

98 CHB6-EFP.TR End-fault-protection transfer trip signal \

99 60CBF-OR OCBF relay element (3ph OR signa

100 . -y

101 CH6-EXTTP-A1 Binary input signal CH6 External‘fripA-phase

102 CHB6-EXTTP-A2 Binary input signal CH6 External trip A phas

103 CHG6-EXTTP-B1 Binary input signal CH6 Externaltrip B-p e

104 CHB6-EXTTP-B2 Binary input signal CH6 Externa p B-phase

105 CHB6-EXTTP-C1 Binary input signal CH6 E ern; trip“@-phase

106 CHB6-EXTTP-C2 Binary input signal CH6 E W.- C-phase

107 CH7-DS1-N/O Binary input signal A‘M ormaly open contact

108 CH7-DS1-N/C Binary input signdf CH7JDS1 nermaly close contact

109 CH7-BI2 Binary input sig w BI2

110 CH7-BI6 Binary input €igna Bl16

111 CH7-BI3 Binary input sig m 3

112 CH7-BI7 Binary input sjgnal € BI7

113 CH7-Bl4 Binary inp @A H7 Bl4

114 CH7-EFP.TR End-fault-prot m ransfer trip signal

115 70CBF-OR OCBF ‘m"’ nt (3ph OR signal)

116

117 CH7-EXTTP-A1 Binar: m gnal CH7 External trip A-phase

118 CH7-EXTTP-A2 Bina input signal CH7 External trip A-phase

119 CH7-EXTTP-B1 [Binary ut signal CH7 External trip B-phase

120 CH7-EXTTP-B2 V’k input signal CH7 External trip B-phase

121 CH7-EXTTP-C1 MBina input signal CH7 External trip C-phase

122 CH7-EXTTP-C2 Biflary input signal CH7 External trip C-phase

123 CH8-DS1-N/O Binary input signal CH8 DS1 normaly open contact

124 CH8-DS1-N/C | Binary input signal CH8 DS1 normaly close contact

125 CH8-BI2 - Binary input signal CH8 BI2

126 CHB8-Bl6 " Binary input signal CH8 BI6

127 CH8-BI3 ‘- Binary input signal CH8 BI3

128 CH8-B Binary input signal CH8 BI7

129 CHg8-Bl4 Binary input signal CH8 Bl4

130 CHB-EFPTR End-fault-protection transfer trip signal

131 80CB Ow OCBF relay element (3ph OR signal)

132 >

133 CHB8-EXTTP-A1 Binary input signal CH8 External trip A-phase

134 CHB8-EXTTP-A2 Binary input signal CH8 External trip A-phase

135 CHSO(TTP-B'l Binary input signal CH8 External trip B-phase

1 CHB8-EXTTP-B2 Binary input signal CH8 External trip B-phase

13 CHB8-EXTTP-C1 Binary input signal CH8 External trip C-phase
CHB8-EXTTP-C2 Binary input signal CH8 External trip C-phase
CH9-DS1-N/O Binary input signal CH9 DS1 normaly open contact
CH9-DS1-N/C Binary input signal CH9 DS1 normaly close contact
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No. Signal Name Contents
141 CH9-BI2 Binary input signal CH9 BI2
142 CH9-BI6 Binary input signal CH9 BI6
143 CH9-BI3 Binary input signal CH9 BI3
144 CH9-BI7 Binary input signal CH9 BI7
145 CH9-Bl4 Binary input signal CH9 Bl4
146 CH9-EFP.TR End-fault-protection transfer trip signal
147 90CBF-OR OCBF relay element (3ph OR signal)
148
149 CH9-EXTTP-A1 Binary input signal CH9 External trip A-phase
150 CHO9-EXTTP-A2 Binary input signal CH9 External trip A-phase
151 CHO-EXTTP-B1 Binary input signal CH9 External trip B-phase &—
152 CH9-EXTTP-B2 Binary input signal CH9 External trip B-phase
153 CH9-EXTTP-C1 Binary input signal CH9 External trip C-phase "
154 CH9-EXTTP-C2 Binary input signal CH9 External trip C-phase v
155 CH10-DS1-N/O Binary input signal CH10 DS1 normaly open contact
156 CH10-DS1-N/C Binary input signal CH10 DS1 normaly close contact -
157 CH10-BI2 Binary input signal CH10 BI2 '
158 CH10-BlI6 Binary input signal CH10 BI6
159 CH10-BI3 Binary input signal CH10 BI3
160 CH10-BI7 Binary input signal CH10 BI7
161 CH10-Bl4 Binary input signal CH10 Bl4 N
162 CH10-EFP.TR End-fault-protection transfer trip signal ‘
163 100CBF-OR OCBF relay element (3ph OR signal) 2
164
165 CH10-EXTTP-A1 Binary input signal CH10 External trip A-phase .A
166 CH10-EXTTP-A2 Binary input signal CH10 External trip A-phase
167 CH10-EXTTP-B1 Binary input signal CH10 External trip B-phase,
168 CH10-EXTTP-B2 Binary input signal CH10 External trip B-ph
169 CH10-EXTTP-C1 Binary input signal CH10 External pha
170 CH10-EXTTP-C2 Binary input signal CH10 External trip phase
171 CH11-DS1-N/O Binary input signal CH11 DS1 no Vm- contact
172 CH11-DS1-N/C Binary input signal CH11 DS1 no, m close contact
173 CH11-BlI2 Binary input signal CH11 BI2
174 CH11-Bl6 Binary input signal CH11 BI6
175 CH11-BI3 Binary input signal CH11 B
176 CH11-BI7 Binary input signal CH 11 w "
177 CH11-Bl4 Binary input signal SHA4, B14]
178 CH11-EFP.TR End-fault-protec m fer trip signal
179 110CBF-OR OCBF relay element (3ph OR signal)
180
181 CH11-EXTTP-A1 Binary input sig m xternal trip A-phase
182 CH11-EXTTP-A2 Binary input signal CH11 External trip A-phase
183 CH11-EXTTP-B1 Binary inp @A H11 External trip B-phase
184 CH11-EXTTP-B2 Binary inpup's @ H11 External trip B-phase
185 CH11-EXTTP-C1 Binary A" CH11 External trip C-phase
186 CH11-EXTTP-C2 Binar gnal CH11 External trip C-phase
187 CH12-DS1-N/O -’v-m gnal CH12 DS1 normaly open contact
188 CH12-DS1-N/C Bina input signal CH12 DS1 normaly close contact
189 CH12-BI2 [Binary ut signal CH12 BI2
190 CH12-BI6 V]k y input signal CH12 BI6
191 CH12-BI3 WBinary input signal CH12 BI3
192 CH12-BI7 Binary input signal CH12 BI7
193 CH12-Bl4 inary input signal CH12 Bl4
194 CH12-EFP.TR ‘ nd-fault-protection transfer trip signal
195 120CBF-OR - OCBF relay element (3ph OR signal)
196 "
197 CH12-EX ‘. Binary input signal CH12 External trip A-phase
198 CH1 m Binary input signal CH12 External trip A-phase
199 CHA2-EXTZP-B1 Binary input signal CH12 External trip B-phase
200 C 'v P-B Binary input signal CH12 External trip B-phase
201 CH1 W Binary input signal CH12 External trip C-phase
202 CH12-E P-C 2 Binary input signal CH12 External trip C-phase
203 CH13-DS1-N/O Binary input signal CH13 DS1 normaly open contact
204 CH13-DS1-N/C Binary input signal CH13 DS1 normaly close contact
205 CH1&I2 Binary input signal CH13 BI2
2 CH13-BI6 Binary input signal CH13 BI6
0 CH13-BI3 Binary input signal CH13 BI3
H13-BI7 Binary input signal CH13 BI7
CH13-Bl4 Binary input signal CH13 Bl4
CH13-EFP.TR End-fault-protection transfer trip signal
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211 130CBF-OR OCBF relay element (3ph OR signal)
212
213 CH13-EXTTP-A1 Binary input signal CH13 External trip A-phase
214 CH13-EXTTP-A2 Binary input signal CH13 External trip A-phase
215 CH13-EXTTP-B1 Binary input signal CH13 External trip B-phase
216 CH13-EXTTP-B2 Binary input signal CH13 External trip B-phase
217 CH13-EXTTP-C1 Binary input signal CH13 External trip C-phase
218 CH13-EXTTP-C2 Binary input signal CH13 External trip C-phase
219 CH14-DS1-N/O Binary input signal CH14 DS1 normaly open contact
220 CH14-DS1-N/C Binary input signal CH14 DS1 normaly close contact
221 CH14-BI2 Binary input signal CH14 BI2 &
222 CH14-BI6 Binary input signal CH14 BI6
223 CH14-BI3 Binary input signal CH14 BI3 "
224 CH14-BI7 Binary input signal CH14 BI7 OV
225 CH14-Bl4 Binary input signal CH14 Bl4
226 CH14-EFP.TR End-fault-protection transfer trip signal -
227 140CBF-OR OCBF relay element (3ph OR signal) '
228
229 CH14-EXTTP-A1 Binary input signal CH14 External trip A-phase
230 CH14-EXTTP-A2 Binary input signal CH14 External trip A-phase
231 CH14-EXTTP-B1 Binary input signal CH14 External trip B-phase o
232 CH14-EXTTP-B2 Binary input signal CH14 External trip B-phase ‘
233 CH14-EXTTP-C1 Binary input signal CH14 External trip C-phase
234 CH14-EXTTP-C2 Binary input signal CH14 External trip C-phase
235 CH15-DS1-N/O Binary input signal CH15 DS1 normaly open '@vA
236 CH15-DS1-N/C Binary input signal CH15 DS1 normaly clg ‘E"
237 CH15-BI2 Binary input signal CH15 BI2 \"
238 CH15-BlI6 Binary input signal CH15 BI6 \
239 CH15-BI3 Binary input signal CH15 BI3
240 CH15-BI7 Binary input signal CH15 BI7 \\‘
241 CH15-Bl4 Binary input signal CH15 Bl4 ‘
242 CH15-EFP.TR End-fault-protection transfer trip igna
243 150CBF-OR OCBF relay element (3ph OR sjignal) =
244
245 CH15-EXTTP-A1 Binary input signal CH15 E (teri al t A-phase
246 CH15-EXTTP-A2 Binary input signal CH15 WA ip A-phase
247 CH15-EXTTP-B1 Binary input signal " 5 Ext w rip B-phase
248 CH15-EXTTP-B2 Binary input sign, m External trip B-phase
249 CH15-EXTTP-C1 Binary input sig w 5 External trip C-phase
250 CH15-EXTTP-C2 Binary input gignal'CH15 External trip C-phase
251 CH16-DS1-N/O Binary input sig m DS1 normaly open contact
252 CH16-DS1-N/C Binary input signa 116 DS1 normaly close contact
253 CH16-BI2 Binary inpuf’signal,CH16 BI2
254 CH16-BI6 Binary inp s‘ 16 BI6
255 CH16-BI3 Binary i t signal CH16 BI3
256 CH16-BI7 Binar: ignal CH16 BI7
257 CH16-Bl14 Binar % gnal CH16 Bl4
258 CH16-EFP.TR d=fault-protection transfer trip signal
259 160CBF-OR [oCcB ay element (3ph OR signal)
260
261 CH16-EXTTP-A1 wlBina input signal CH16 External trip A-phase
262 CH16-EXTTP-A2 in@ry input signal CH16 External trip A-phase
263 CH16-EXTTP-B1 inary input signal CH16 External trip B-phase
264 CH16-EXTTP-B2 inary input signal CH16 External trip B-phase
265 CH16-EXTTP-C - Binary input signal CH16 External trip C-phase
266 CH16-EXTTP-C " Binary input signal CH16 External trip C-phase
267 CH17-D 4 Binary input signal CH17 DS1 normaly open contact
268 CH17 Binary input signal CH17 DS1 normaly close contact
269 CH Binary input signal CH17 BI2
270 C @r Binary input signal CH17 BI6
271 CH Binary input signal CH17 BI3
272 CH17-B Binary input signal CH17 BI7
273 CH17-Bl4 Binary input signal CH17 Bl4
274 CH17-EFP.TR End-fault-protection transfer trip signal
275 170@F—OR OCBF relay element (3ph OR signal)
2
27 CH17-EXTTP-A1 Binary input signal CH17 External trip A-phase
CH17-EXTTP-A2 Binary input signal CH17 External trip A-phase
9 CH17-EXTTP-B1 Binary input signal CH17 External trip B-phase

CH17-EXTTP-B2

Binary input signal CH17

External trip B-phase
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No. Signal Name Contents
281 CH17-EXTTP-C1 Binary input signal CH17 External trip C-phase
282 CHA17-EXTTP-C2 Binary input signal CH17 External trip C-phase
283 CH18-DS1-N/O Binary input signal CH18 DS1 normaly open contact
284 CH18-DS1-N/C Binary input signal CH18 DS1 normaly close contact
285 CH18-BI2 Binary input signal CH18 BI2
286 CH18-BlI6 Binary input signal CH18 BI6
287 CH18-BI3 Binary input signal CH18 BI3
288 CH18-BI7 Binary input signal CH18 BI7
289 CH18-Bl4 Binary input signal CH18 Bl4
290 CH18-EFP.TR End-fault-protection transfer trip signal
291 180CBF-OR OCBF relay element (3ph OR signal) &—
292
293 CH18-EXTTP-A1 Binary input signal CH18 External trip A-phase "
294 CH18-EXTTP-A2 Binary input signal CH18 External trip A-phase v
295 CH18-EXTTP-B1 Binary input signal CH18 External trip B-phase
296 CH18-EXTTP-B2 Binary input signal CH18 External trip B-phase -
297 CH18-EXTTP-C1 Binary input signal CH 18 External trip C-phase '
298 CH18-EXTTP-C2 Binary input signal CH 18 External trip C-phase
299 CH19-DS1-N/O Binary input signal CH19 DS1 normaly open contact
300 CH19-DS1-N/C Binary input signal CH19 DS1 normaly close contact
301 CH19-BI2 Binary input signal CH19 BI2 N
302 CH19-Bl6 Binary input signal CH19 BI6 ‘
303 CH19-BI3 Binary input signal CH19 BI3 D
304 CH19-BI7 Binary input signal CH19 BI7
305 CH19-Bl4 Binary input signal CH19 Bl4 .A
306 CH19-EFP.TR End-fault-protection transfer trip signal
307 190CBF-OR OCBF relay element (3ph OR signal) \‘
308
309 CH19-EXTTP-A1 Binary input signal CH19 External > A phas
310 CH19-EXTTP-A2 Binary input signal CH19 External trip "]‘h
311 CH19-EXTTP-B1 Binary input signal CH19 Externa ‘F&
312 CH19-EXTTP-B2 Binary input signal CH19 Externa B-phase
313 CH19-EXTTP-C1 Binary input signal CH19 Exterpal trip phase
314 CH19-EXTTP-C2 Binary input signal CH19 Externa ip C-phase
315 CH20-DS1-N/O Binary input signal CH20 D& aorm aly open contact
316 CH20-DS1-N/C Binary input signal CH20 W o ly close contact
317 CH20-BI2 Binary input signal “m
318 CH20-BI6 Binary input sig m BI6
319 CH20-BI3 Binary input sig w 0 BI3
320 CH20-BI7 Binary input §ignal € 0 BI7
321 CH20-Bl4 Binary input sig m Bl4
322 CH20-EFP.TR End-fault-proteetio ansfer trip signal
323 200CBF-OR OCBF rela @A (3ph OR signal)
324
325 CH20-EXTTP-A1 Binary A" CH20 External trip A-phase
326 CH20-EXTTP-A2 Binar gnal CH20 External trip A-phase
327 CH20-EXTTP-B1 Bi ry gnal CH20 External trip B-phase
328 CH20-EXTTP-B2 Bina input signal CH20 External trip B-phase
329 CH20-EXTTP-C1 [Binary ut signal CH20 External trip C-phase
330 CH20-EXTTP-C2 V‘k y input signal CH20 External trip C-phase
331 CH21-DS1-N/O WBina input signal CH21 DS1 normaly open contact
332 CH21-DS1-N/C Binary input signal CH21 DS1 normaly close contact
333 CH21-BI2 inary input signal CH21 BI2
334 CH21-BI6 inary input signal CH21 BI6
335 CH21-BI3 - Binary input signal CH21 BI3
336 CH21-BIT7, " Binary input signal CH21 BI7
337 CH21-Bl4 ‘ Binary input signal CH21 Bl4
338 CH2 m End-fault-protection transfer trip signal
339 21 OCBF relay element (3ph OR signal)
340
341 CH2 W Binary input signal CH21 External trip A-phase
342 CH21-E PP-A2 Binary input signal CH21 External trip A-phase
343 CH21-EXTTP-B1 Binary input signal CH21 External trip B-phase
344 CH21-EXTTP-B2 Binary input signal CH21 External trip B-phase
345 CH2€XTTP-C1 Binary input signal CH21 External trip C-phase
3 CH21-EXTTP-C2 Binary input signal CH21 External trip C-phase
4 CH22-DS1-N/O Binary input signal CH22 DS1 normaly open contact
H22-DS1-N/C Binary input signal CH22 DS1 normaly close contact
CH22-BI2 Binary input signal CH22 BI2
CH22-Bl6 Binary input signal CH22 BI16
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351 CH22-BI3 Binary input signal CH22 BI3

352 CH22-BI7 Binary input signal CH22 BI7

353 CH22-Bl4 Binary input signal CH22 Bl4

354 CH22-EFP.TR End-fault-protection transfer trip signal

355 220CBF-OR OCBF relay element (3ph OR signal)

356

357 CH22-EXTTP-A1 Binary input signal CH22 External trip A-phase

358 CH22-EXTTP-A2 Binary input signal CH22 External trip A-phase

359 CH22-EXTTP-B1 Binary input signal CH22 External trip B-phase

360 CH22-EXTTP-B2 Binary input signal CH22 External trip B-phase

361 CH22-EXTTP-C1 Binary input signal CH22 External trip C-phase ’_

362 CH22-EXTTP-C2 Binary input signal CH22 External trip C-phase

363 CH23-DS1-N/O Binary input signal CH23 DS1 normaly open contact

364 CH23-DS1-N/C Binary input signal CH23 DS1 normaly close contact

365 CH23-BI2 Binary input signal CH23 BI2

366 CH23-BI6 Binary input signal CH23 BI6

367 CH23-BI3 Binary input signal CH23 BI3

368 CH23-BI7 Binary input signal CH23 BI7

369 CH23-Bl4 Binary input signal CH23 Bl4

370 CH23-EFP.TR End-fault-protection transfer trip signal

371 230CBF-OR OCBF relay element (3ph OR signal)

372

373 CH23-EXTTP-A1 Binary input signal CH23 External trip A-phase

374 CH23-EXTTP-A2 Binary input signal CH23 External trip A-phase

375 CH23-EXTTP-B1 Binary input signal CH23 External trip B-phase

376 CH23-EXTTP-B2 Binary input signal CH23 External trip B-ph

377 CH23-EXTTP-C1 Binary input signal CH23 External trip C-p \.‘-

378 CH23-EXTTP-C2 Binary input signal CH23 External trip C-phe

379 CH24-DS1-N/O Binary input signal CH24 DS1 nor

380 CH24-DS1-N/C Binary input signal CH24 DS1 norma

381 CH24-BI2 Binary input signal CH24 BI2

382 CH24-BlI6 Binary input signal CH24 BI6

383 CH24-BI3 Binary input signal CH24 BI3

384 CH24-BI7 Binary input signal CH24 BI7

385 CH24-Bl4 Binary input signal CH24

386 CH24-EFP.TR End-fault-protection transf

387 240CBF-OR OCBF relay elemen i 1)

388

389 CH24-EXTTP-A1 Binary input sig 4 External trip A-phase

390 CH24-EXTTP-A2 Binary input $i External trip A-phase

391 CH24-EXTTP-B1 Binary input sig xternal trip B-phase

392 CH24-EXTTP-B2 Binary input si External trip B-phase

393 CH24-EXTTP-C1 Binary i 4 External trip C-phase

394 CH24-EXTTP-C2 Binary i External trip C-phase

395 CH25-DS1-N/O DS1 normaly open contact

396 CH25-DS1-N/C DS1 normaly close contact

397 CH25-BI2 gnal CH25 BI2

398 CH25-BI6 signal CH25 BI6

399 CH25-BI3 put signal CH25 BI3

400 CH25-BI7 input signal CH25 BI7

401 CH25-Bl4 input signal CH25 Bl4

402 CH25-EFP.TR fault-protection transfer trip signal

403 250CBF-OR relay element (3ph OR signal)

404

405 CH25-EXTTP-A Binary input signal CH25 External trip A-phase

406 CH25-EXTTP-A Binary input signal CH25 External trip A-phase

407 CH25-EXTTR Binary input signal CH25 External trip B-phase

408 CH25 Binary input signal CH25 External trip B-phase

409 CH Binary input signal CH25 External trip C-phase

410 C Binary input signal CH25 External trip C-phase

411 CH26 Binary input signal CH26 DS1 normaly open contact

412 CH26-D Binary input signal CH26 DS1 normaly close contact

413 CH26-BI2 Binary input signal CH26 BI2

414 CH26-BI6 Binary input signal CH26 BI6

415 CH2 13 Binary input signal CH26 BI3

4 CH26-BI7 Binary input signal CH26 BI7

41 CH26-Bl4 Binary input signal CH26 Bl4
CH26-EFP.TR End-fault-protection transfer trip signal
260CBF-OR OCBF relay element (3ph OR signal)
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421 CH26-EXTTP-A1 Binary input signal CH26 External trip A-phase
422 CH26-EXTTP-A2 Binary input signal CH26 External trip A-phase
423 CH26-EXTTP-B1 Binary input signal CH26 External trip B-phase
424 CH26-EXTTP-B2 Binary input signal CH26 External trip B-phase
425 CH26-EXTTP-C1 Binary input signal CH26 External trip C-phase
426 CH26-EXTTP-C2 Binary input signal CH26 External trip C-phase
427 CH27-DS1-N/O Binary input signal CH27 DS1 normaly open contact
428 CH27-DS1-N/C Binary input signal CH27 DS1 normaly close contact
429 CH27-BI2 Binary input signal CH27 BI2
430 CH27-BlI6 Binary input signal CH27 BI6
431 CH27-BI3 Binary input signal CH27 BI3 .
432 CH27-BI7 Binary input signal CH27 BI7
433 CH27-Bl4 Binary input signal CH27 Bl4 "
434 CH27-EFP.TR End-fault-protection transfer trip signal v
435 270CBF-OR OCBF relay element (3ph OR signal)
436 -
437 CH27-EXTTP-A1 Binary input signal CH27 External trip A-phase '
438 CH27-EXTTP-A2 Binary input signal CH27 External trip A-phase
439 CH27-EXTTP-B1 Binary input signal CH27 External trip B-phase
440 CH27-EXTTP-B2 Binary input signal CH27 External trip B-phase
441 CH27-EXTTP-C1 Binary input signal CH27 External trip C-phase N
442 CH27-EXTTP-C2 Binary input signal CH27 External trip C-phase ‘
443 CH28-DS1-N/O Binary input signal CH28 DS1 normaly open contact®
444 CH28-DS1-N/C Binary input signal CH28 DS1 normaly close contae
445 CH28-BI2 Binary input signal CH28 BI2 .A
446 CH28-BI6 Binary input signal CH28 BI6 .
447 CH28-BI3 Binary input signal CH28 BI3 NWU"
448 CH28-BI7 Binary input signal CH28 BI7 \
449 CH28-Bl4 Binary input signal CH28 Bl4 W
450 CH28-EFP.TR End-fault-protection transfer trip signa o
451 280CBF-OR OCBF relay element (3ph OR sig "
452
453 CH28-EXTTP-A1 Binary input signal CH28 Exterpal trip A ase
454 CH28-EXTTP-A2 Binary input signal CH28 Externalitsip A-phase
455 CH28-EXTTP-B1 Binary input signal CH28 Xterne tripiB-phase
456 CH28-EXTTP-B2 Binary input signal CH28 Wﬂ p B-phase
457 CH28-EXTTP-C1 Binary input signa Am rnaltrip C-phase
458 CH28-EXTTP-C2 Binary input sig m External trip C-phase
459 CH29-DS1-N/O Binary input sig w 9 DS1 normaly open contact
460 CH29-DS1-N/C Binary input §ig C 9 DS1 normaly close contact
461 CH29-BI2 Binary input sig CH B2
462 CH29-BlI6 Binary input _signal C 9 BI6
463 CH29-BI3 Binary inp @A H29 BI3
464 CH29-BI7 Binary input's m CH29 BI7
465 CH29-Bl4 Binaryinput signal CH29 Bl4
466 CH29-EFP.TR End-f ction transfer trip signal
467 290CBF-OR OCBF relay €lement (3ph OR signal)
468
469 CH29-EXTTP-A1 Binary ut signal CH29 External trip A-phase
470 CH29-EXTTP-A2 V‘k input signal CH29 External trip A-phase
471 CH29-EXTTP-B1 |Bina input signal CH29 External trip B-phase
472 CH29-EXTTP-B2 Binary input signal CH29 External trip B-phase
473 CH29-EXTTP-C1 ‘ Binary input signal CH29 External trip C-phase
474 CH29-EXTTP-C2 %.__AIBinary input signal CH29 External trip C-phase
475 CH30-DS1-N/O - Binary input signal CH30 DS1 normaly open contact
476 CH30-DSA-N/C " Binary input signal CH30 DS1 normaly close contact
477 CH30-BI2 ‘v Binary input signal CH30 BI2
478 CH30Q D Binary input signal CH30 BI6
479 CH W Binary input signal CH30 BI3
480 CF v. Binary input signal CH30 BI7
481 CH30 "' Binary input signal CH30 Bl4
482 CH30-E T End-fault-protection transfer trip signal
483 300CBF-OR OCBF relay element (3ph OR signal)
484
485 CH3iXTTP-A1 Binary input signal CH30 External trip A-phase
4 CH30-EXTTP-A2 Binary input signal CH30 External trip A-phase
8 CH30-EXTTP-B1 Binary input signal CH30 External trip B-phase
H30-EXTTP-B2 Binary input signal CH30 External trip B-phase
4 CH30-EXTTP-C1 Binary input signal CH30 External trip C-phase
CHB30-EXTTP-C2 Binary input signal CH30 External trip C-phase
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491 CH31-DS1-N/O Binary input signal CH31 DS1 normaly open contact
492 CH31-DS1-N/C Binary input signal CH31 DS1 normaly close contact
493 CH31-BI2 Binary input signal CH31 BI2
494 CH31-BlI6 Binary input signal CH31 BI6
495 CH31-BI3 Binary input signal CH31 BI3
496 CH31-BI7 Binary input signal CH31 BI7
497 CH31-Bl4 Binary input signal CH31 Bl4
498 CH31-EFP.TR End-fault-protection transfer trip signal
499 310CBF-OR OCBF relay element (3ph OR signal)
500
501 CH31-EXTTP-A1 Binary input signal CH31 External trip A-phase .
502 CH31-EXTTP-A2 Binary input signal CH31 External trip A-phase
503 CH31-EXTTP-B1 Binary input signal CH31 External trip B-phase "
504 CH31-EXTTP-B2 Binary input signal CH31 External trip B-phase v
505 CH31-EXTTP-C1 Binary input signal CH31 External trip C-phase
506 CH31-EXTTP-C2 Binary input signal CH31 External trip C-phase -
507 CH32-DS1-N/O Binary input signal CH32 DS1 normaly open contact '
508 CH32-DS1-N/C Binary input signal CH32 DS1 normaly close contact
509 CH32-BI2 Binary input signal CH32 BI2
510 CH32-BI6 Binary input signal CH32 BI6
511 CH32-BI3 Binary input signal CH32 BI3 N
512 CH32-BI7 Binary input signal CH32 BI7 A
513 CH32-Bl4 Binary input signal CH32 Bl4 )
514 CH32-EFP.TR End-fault-protection transfer trip signal
515 320CBF-OR OCBF relay element (3ph OR signal) .A
516 .
517 CH32-EXTTP-A1 Binary input signal CH32 External trip A-p \.\"
518 CH32-EXTTP-A2 Binary input signal CH32 External trip A-ph
519 CH32-EXTTP-B1 Binary input signal CH32 External > B phas
520 CH32-EXTTP-B2 Binary input signal CH32 External trip phase:
521 CH32-EXTTP-C1 Binary input signal CH32 Externa Y‘m"
522 CH32-EXTTP-C2 Binary input signal CH32 Externaktripd€-phase
523 CuU-BI1 Binary input signal CU BI1
524 CU-BI2 Binary input signal CU BI2
525 CU-BI3 Binary input signal CU BI3, -
526 Cu-Bl4 Binary input signal CU B4 '
527 CU-BI5 Binary input signa A“
528 CU-BI6 Binary input sig m’ 6
529 CuU-BI7 Binary input sig I7
530 CU-BI8 Binary input ‘m BI8
531 CU-BI9 Binary input sig (V) 9
532 CuU-BI10 Binary input_signal CU, BI10
533 Ccu-BI11 Binary inp @A U BI11
534 CuU-BlI12 Binary input’'s m U BI12
535 CU-BI13 Binaryginput signal CU BI13
536 CuU-BI14 Binary input signal CU BI14
537 CU-BI15 Biparyinput 8ignal CU BI15
538
539 |
540 =l
541 DIFCH-A D IF -A relay element output
542 DIFCH-B "“B relay element output
543 DIFCH-C -C relay element output
544 DIFZA-A . _{IDIFZA-A relay element output
545 DIFZA-B - -B relay element output
546 DIFZA-C " -C relay element output
547 DIFZB-A -« DIFZB-A relay element output
548 DIFZ -B relay element output
549 DIF -C relay element output
550 D W. DIFZC-A relay element output
551 DIFZC ' -B relay element output
552 DIFZC-C -C relay element output
553 DIFZD-A DIFZD-A relay element output
554 DIFZD-B -B relay element output
555 DIFZ‘-C -C relay element output
5 DIFCH-BLK-A DIFCH-BLK-A relay element output
5 DIFCH-BLK-B -B relay element output

IFCH-BLK-C -C relay element output

DIFZA-BLK-A DIFZA-BLK-A relay element output

DIFZA-BLK-B

-B relay element output
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561 DIFZA-BLK-C -C relay element output

562 DIFZB-BLK-A DIFZB-BLK-A relay element output

563 DIFZB-BLK-B -B relay element output

564 DIFZB-BLK-C -C relay element output

565 DIFZC-BLK-A DIFZC-BLK-A relay element output

566 DIFZC-BLK-B -B relay element output

567 DIFZC-BLK-C -C relay element output

568 DIFZD-BLK-A DIFZD-BLK-A relay element output

569 DIFZD-BLK-B -B relay element output

570 DIFZD-BLK-C -C relay element output

571 DIFCHSV-A DIFCHSV-A relay element output &

572 DIFCHSV-B -B relay element output

573 DIFCHSV-C -C relay element output

574 DIFZASV-A DIFZASV-A relay element output

575 DIFZASV-B -B relay element output

576 DIFZASV-C -C relay element output

577 DIFZBSV-A DIFZBSV-A relay element output

578 DIFZBSV-B -B relay element output

579 DIFzZzBSV-C -C relay element output

580 DIFZCSV-A DIFZCSV-A relay element output

581 DIFZCSV-B -B relay element output

582 DIFZCSV-C -C relay element output

583 DIFZDSV-A DIFZDSV-A relay element output

584 DIFZDSV-B -B relay element output

585 DIFZDSV-C -C relay element output

586

587

588

589

590

591 10CBF-A 10CBF-A relay element output

592 10CBF-B -B relay element output

593 10CBF-C -C relay element output

594 20CBF-A 20CBF-A relay element output

595 20CBF-B -B relay element outpu -

596 20CBF-C -C relay element outp '

597 30CBF-A 30CBF-A relay elen

598 30CBF-B -B relay ele

599 30CBF-C -C relay ele

600 40CBF-A 40CBF-A re t output

601 40CBF-B -B relay ele t

602 40CBF-C -C relay ele

603 50CBF-A

604 50CBF-B

605 50CBF-C

606 60CBF-A element output

607 60CBF-B ment output

608 60CBF-C element output

609 70CBF-A relay element output

610 70CBF-B -B relay element output

611 70CBF-C relay element output

612 80CBF-A BF-A relay element output

613 80CBF-B -B relay element output

614 80CBF-C -C relay element output

615 90CBF-A 90CBF-A relay element output

616 90CBF-B -B relay element output

617 90CBF- -C relay element output

618 100C 100CBF-A relay element output

619 100 -B relay element output

620 10 -C relay element output

621 110C 110CBF-A relay element output

622 110CB -B relay element output

623 110CBF-C -C relay element output

624 120CBF-A 120CBF-A relay element output

625 120 F-B -B relay element output

6 120CBF-C -C relay element output

62 130CBF-A 130CBF-A relay element output
130CBF-B -B relay element output

9 130CBF-C -C relay element output

140CBF-A 140CBF-A relay element output
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631 140CBF-B

-B relay element output

632 140CBF-C

-C relay element output

633 150CBF-A

150CBF-A relay element output

634 150CBF-B

-B relay element output

635 150CBF-C

-C relay element output

636 160CBF-A

160CBF-A relay element output

637 160CBF-B

-B relay element output

638 160CBF-C

-C relay element output

639 170CBF-A

170CBF-A relay element output

640 170CBF-B

-B relay element output

641 170CBF-C

-C relay element output

642 180CBF-A

180CBF-A relay element output

643 180CBF-B

-B relay element output

644 180CBF-C

-C relay element output

645 190CBF-A

190CBF-A relay element output

646 190CBF-B

-B relay element output

647 190CBF-C

-C relay element output

648 200CBF-A

200CBF-A relay element output

649 200CBF-B

-B relay element output

650 200CBF-C

-C relay element output

651 210CBF-A

210CBF-A relay element output

652 210CBF-B

-B relay element output

653 210CBF-C

-C relay element output

654 220CBF-A

220CBF-A relay element output

655 220CBF-B

-B relay element output

656 220CBF-C

-C relay element output

657 230CBF-A

230CBF-A relay element output

658 230CBF-B

-B relay element output

N
A\ N

659 230CBF-C

-C relay element output

660 240CBF-A

240CBF-A relay element output

661 240CBF-B

-B relay element output

662 240CBF-C

-C relay element output

663 250CBF-A

250CBF-A relay element outp

664 250CBF-B

-B relay element output

665 250CBF-C

-C relay element outp £

666 260CBF-A

260CBF-A relay element w

667 260CBF-B

-B relay eleme "lm

668 260CBF-C

-C relay ele put

669 270CBF-A

270CBF-A relajielemgnt output

670 270CBF-B

-B relay €lement output

671 270CBF-C

-C relay ele ut

672 280CBF-A

280CBF-A re element output

673 280CBF-B

-B rela @A nt output

674 280CBF-C

-C rela ﬂ output

675 290CBF-A

290C =m" ement output

676 290CBF-B

677 290CBF-C

ement output
-Clre ement output

678 300CBF-A

QOCBF-Arelay element output

679 300CBF-B

680 300CBF-C

681 310CBF-A

682 310CBF-B

A -B ay element output

V“ -C relay element output

W[ 310CBF-A relay element output

W -B relay element output

683 310CBF-C

-C relay element output

684 320CBF-A

20CBF-A relay element output

685 320CBF-B - -B relay element output
686 320CBF- " -C relay element output
687 SGM_IZA- ‘- Zone A differential current (Phase A)
688 SGM ﬂ Zone A differential current (Phase B)
689 SG\ E Zone A differential current (Phase C)
690 SG B-A Zone B differential current (Phase A)
691 SGM_ :W Zone B differential current (Phase B)
692 SGM_IZB-ef Zone B differential current (Phase C)
693 SGM_IZC-A Zone C differential current (Phase A)
694 SGM_IZC-B Zone C differential current (Phase B)
695 SGM.ZC-C Zone C differential current (Phase C)
6 SGM_IZD-A Zone D differential current (Phase A)
69 SGM_IZD-B Zone D differential current (Phase B)
SGM_IZD-C Zone D differential current (Phase C)
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701 43BP Bus protection in service
702 43CBF Breaker failuer protecion in service
703 CH1-DS1 CH1 DS1 close
704 CH1-DS2 CH1 DS2 close
705 CH1-DS3 CH1 DS3 close
706 CH1-DS4 CH1 DS4 close
707 CH2-DS1 CH2 DS1 close
708 CH2-DS2 CH2 DS2 close
709 CH2-DS3 CH2 DS3 close
710 CH2-DS4 CH2 DS4 close ’
711 CH3-DS1 CH3 DS1 close
712 CH3-DS2 CH3 DS2 close
713 CH3-DS3 CH3 DS3 close "
714 |CH3-DS4 CH3 DS4 close N o
715 CH4-DS1 CH4 DS1 close
716 CH4-DS2 CH4 DS2 close - .
717 CH4-DS3 CH4 DS3 close '
718 CH4-DS4 CH4 DS4 close
719 CH5-DS1 CH5 DS1 close
720 CH5-DS2 CH5 DS2 close
721 CH5-DS3 CH5 DS3 close St
722 CH5-DS4 CH5 DS4 close
723 CH6-DS1 CH6 DS1 close
724 CH6-DS2 CH6 DS2 close
725 CH6-DS3 CH6 DS3 close AA
726 |CH6-DS4 CH6 DS4 close V)
727 |CH7-DS1 CH7 DS1 close AN =
728 CH7-DS2 CH7 DS2 close \
729 CH7-DS3 CH7 DS3 close ~
730 CH7-DS4 CH7 DS4 close
731 CH8-DS1 CH8 DS1 close N N
732 CH8-DS2 CH8 DS2 close
733 CHB8-DS3 CH8 DS3 close
734 CH8-DS4 CHB8 DS4 close
735 CH9-DS1 CH9 DS1 close “
736 CH9-DS2 CH9 DS2 close '
737 CH9-DS3 CH9 DS3 close “
738 CH9-DS4 CH9 DS4 close -
739 |CH10-DS1 CH10 DS1 closei . £
740 CH10-DS2 CH10 DSZc
741 CH10-DS3 CH10 DS3 close
742 CH10-DS4 CH10 DS4 los¢
743 CH11-DS1 CH11 DS1 W‘
744 CH11-DS2 CH11 DS2%Ig a
745 CH11-DS3 CH11 ose
746 CH11-DS4 H11 ﬂ
747 CH12-DS1 12 DS close
748 CH12-DS2 i.. BS2 close
749 CH12-DS3 : 12 D close
750 CH12-DS4 "m DS4 close
751 CH13-DS1 I H DS1 close
752 CH13-DS2 3 DS2 close
753 CH13-DS3 ‘ H13 DS3 close
754 CH13-DS4 W |CH13 DS4 close
755 CH14-DS1 ' CH14 DS1 close
756 CH14-D ve CH14 DS2 close
757 CH14-D,;S3 — CH14 DS3 close
758 CH1 CH14 DS4 close
759 CH W CH15 DS1 close
760 |CH18:DS2 4 CH15 DS2 close
761 CH15-D V CH15 DS3 close
762 CH15-DS4 CH15 DS4 close
763 CH16-DS1 CH16 DS1 close
764 CH16-DS2 CH16 DS2 close
76 CH16%S3 CH16 DS3 close
76 CH16-DS4 CH16 DS4 close

CH17-DsS1 CH17 DS1 close

H17-DS2 CH17 DS2 close

CH17-DS3 CH17 DS3 close

77 CH17-DS4 CH17 DS4 close
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771 CH18-DS1 CH18 DS1 close
772 CH18-DS2 CH18 DS2 close
773 CH18-DS3 CH18 DS3 close
774 CH18-DS4 CH18 DS4 close
775 CH19-DS1 CH19 DS1 close
776 CH19-DS2 CH19 DS2 close
777 CH19-DS3 CH19 DS3 close
778 CH19-DS4 CH19 DS4 close
779 CH20-DS1 CH20 DS1 close
780 CH20-DS2 CH20 DS2 close
781 |CH20-DS3 CH20 DS3 close o
782 CH20-DS4 CH20 DS4 close
783 CH21-DS1 CH21 DS1 close
784 CH21-DS2 CH21 DS2 close
785 CH21-DS3 CH21 DS3 close
786 CH21-DS4 CH21 DS4 close
787 CH22-DS1 CH22 DS1 close
788 CH22-DS2 CH22 DS2 close
789 CH22-DS3 CH22 DS3 close
790 CH22-DS4 CH22 DS4 close
791 CH23-DS1 CH23 DS1 close
792 CH23-DS2 CH23 DS2 close
793 CH23-DS3 CH23 DS3 close
794 CH23-DS4 CH23 DS4 close
795 CH24-DS1 CH24 DS1 close
796 CH24-DS2 CH24 DS2 close
797 CH24-DS3 CH24 DS3 close
798 CH24-DS4 CH24 DS4 close
799 CH25-DS1 CH25 DS1 close
800 CH25-DS2 CH25 DS2 close
801 CH25-DS3 CH25 DS3 close
802 CH25-DS4 CH25 DS4 close
803 CH26-DS1 CH26 DS1 close
804 CH26-DS2 CH26 DS2 close
805 CH26-DS3 CH26 DS3 close
806 CH26-DS4 CH26 DS4 close
807 CH27-DS1 CH27 close
808 CH27-DS2 CH27
809 CH27-DS3 CH27
810 CH27-DS4 CH27
811 CH28-DS1 CH28
812 CH28-DS2 CH28
813 CH28-DS3 CH28
814 CH28-DS4 CH28
815 CH29-DS1
816 CH29-DS2
817 CH29-DS3 e
818 CH29-DS4
819 CH30-DS1 close
820 CH30-DS2 close
821 CH30-DS3 close
822 CH30-DS4 DS4 close
823 CH31-DS1 DS1 close
824 CH31-DS2 H31 DS2 close
825 CH31-DS3 [cH31 DS3 close
826 CH31-DS4 CH31 DS4 close
827 CH32-DST, CH32 DS1 close
828 CH3 CH32 DS2 close
829 CH CH32 DS3 close
830 C CH32 DS4 close
831 CH 1= CH1 CB close
832 CH2-CB CH2 CB close
833 CH3-CB CH3 CB close
834 CH4-CB CH4 CB close
835 CH5 CH5 CB close
8 CH6-CB CH®6 CB close
83 CH7-CB CH7 CB close
CH8-CB CHB8 CB close
CH9-CB CH9 CB close
CH10-CB CH10 CB close
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841 CH11-CB CH11 CB close
842 CH12-CB CH12 CB close
843 CH13-CB CH13 CB close
844 CH14-CB CH14 CB close
845 CH15-CB CH15 CB close
846 CH16-CB CH16 CB close
847 CH17-CB CH17 CB close
848 CH18-CB CH18 CB close
849 CH19-CB CH19 CB close
850 CH20-CB CH20 CB close
851 |CH21-CB CH21 CB close &
852 CH22-CB CH22 CB close
853 CH23-CB CH23 CB close "
854 CH24-CB CH24 CB close v
855 CH25-CB CH25 CB close
856 CH26-CB CH26 CB close -
857 |CH27-CB CH27 CB close | 4
858 CH28-CB CH28 CB close
859 CH29-CB CH29 CB close
860 CH30-CB CH30 CB close
861 CH31-CB CH31 CB close N
862 CH32-CB CH32 CB close ‘
863 CH1-EXTTP-A CH1 External trip command A-phase D
864 CH1-EXTTP-B CH1 External trip command B-phase
865 CH1-EXTTP-C CH1 External trip command C-phase .A
866 CH2-EXTTP-A CH2 External trip command A-phase
867 CH2-EXTTP-B CH2 External trip command B-phase \‘
868 CH2-EXTTP-C CH?2 External trip command C-phase
869 CH3-EXTTP-A CH3 External trip command A-pha
870 CH3-EXTTP-B CH3 External trip command B-phase ()
871 CH3-EXTTP-C CH3 External trip command C-p "
872 CH4-EXTTP-A CH4 External trip command A-p »h
873 CH4-EXTTP-B CH4 External trip command B-phase
874 CH4-EXTTP-C CH4 External trip command C-phasge
875 CH5-EXTTP-A CH5 External trip commandiA=phase
876 CH5-EXTTP-B CH5 External trip comma FA
877 CHS5-EXTTP-C CHS5 External trip A‘m phase
878 CHB-EXTTP-A CH®6 External tri nd A-phase
879 [CHB6-EXTTP-B CH6 External tfipjecomsand B-phase
880 CHG6-EXTTP-C CH®6 Externalitrip co and C-phase
881 CH7-EXTTP-A CH7 External tripjeom mand A-phase
882 CH7-EXTTP-B CH7 Externalgtsip comm and B-phase
883 CH7-EXTTP-C CH7 Exter ﬁ.‘ ommand C-phase
884 CHB8-EXTTP-A CH8 External Bv ommand A-phase
885 CHB8-EXTTP-B CHS ﬂ" ommand B-phase
886 CHB8-EXTTP-C CH8 m rip command C-phase
887 CHO9-EXTTP-A 9 External trip command A-phase
888 CHO9-EXTTP-B ’A ternal trip command B-phase
889 CH9-EXTTP-C ICHO E nal trip command C-phase
890 CH10-EXTTP-A V‘k 0 External trip command A-phase
891 CH10-EXTTP-B W)CH 10 External trip command B-phase
892 CH10-EXTTP-C CHT0 External trip command C-phase
893 CH11-EXTTP-A ‘ H11 External trip command A-phase
894 CH11-EXTTP-B v‘ H11 External trip command B-phase
895 CH11-EXTTP-C - CH11 External trip command C-phase
896 CH12-EXTTP-A " CH12 External trip command A-phase
897 CH12-EX ‘. CH12 External trip command B-phase
898 CH1 m CH12 External trip command C-phase
899 CH ﬂ -A CH13 External trip command A-phase
900 C 'v P-B CH13 External trip command B-phase
901 CH1 W CH13 External trip command C-phase
902 CH14-E [P-A CH14 External trip command A-phase
903 CH14-EXTTP-B CH14 External trip command B-phase
904 CH14-EXTTP-C CH14 External trip command C-phase
905 CH'IiXTTP—A CH 15 External trip command A-phase
9 CH15-EXTTP-B CH15 External trip command B-phase
0 CH15-EXTTP-C CH15 External trip command C-phase
H16-EXTTP-A CH16 External trip command A-phase
CH16-EXTTP-B CH16 External trip command B-phase
CH16-EXTTP-C CH 16 External trip command C-phase
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911 CH17-EXTTP-A CH17 External trip command A-phase
912 CH17-EXTTP-B CH17 External trip command B-phase
913 CH17-EXTTP-C CH17 External trip command C-phase
914 CH18-EXTTP-A CH18 External trip command A-phase
915 CH18-EXTTP-B CH18 External trip command B-phase
916 CH18-EXTTP-C CH18 External trip command C-phase
917 CH19-EXTTP-A CH19 External trip command A-phase
918 CH19-EXTTP-B CH19 External trip command B-phase
919 CH19-EXTTP-C CH19 External trip command C-phase
920 CH20-EXTTP-A CH20 External trip command A-phase
921 |CH20-EXTTP-B CH20 External trip command B-phase e
922 CH20-EXTTP-C CH20 External trip command C-phase
923 CH21-EXTTP-A CH21 External trip command A-phase
924 CH21-EXTTP-B CH21 External trip command B-phase
925 CH21-EXTTP-C CH21 External trip command C-phase
926 CH22-EXTTP-A CH22 External trip command A-phase
927 CH22-EXTTP-B CH22 External trip command B-phase
928 CH22-EXTTP-C CH22 External trip command C-phase
929 CH23-EXTTP-A CH23 External trip command A-phase
930 CH23-EXTTP-B CH23 External trip command B-phase
931 CH23-EXTTP-C CH23 External trip command C-phase
932 CH24-EXTTP-A CH24 External trip command A-phase
933 CH24-EXTTP-B CH24 External trip command B-phase
934 CH24-EXTTP-C CH24 External trip command C-phase
935 CH25-EXTTP-A CH25 External trip command A-phase
936 CH25-EXTTP-B CH25 External trip command B-phase
937 CH25-EXTTP-C CH25 External trip command C-phase
938 CH26-EXTTP-A CH26 External trip command A-phase
939 CH26-EXTTP-B CH26 External trip command B-pha
940 CH26-EXTTP-C CH26 External trip command
941 CH27-EXTTP-A CH27 External trip command A-
942 CH27-EXTTP-B CH27 External trip command
943 CH27-EXTTP-C CH27 External trip command
944 CH28-EXTTP-A CH28 External trip command
945 CH28-EXTTP-B CH28 External trip comm an@B;
946 CH28-EXTTP-C CH28 External trip
947 CH29-EXTTP-A CH29 External trip
948 CH29-EXTTP-B CH29 External ty
949 CH29-EXTTP-C CH29 External C-phase
950 CH30-EXTTP-A CH30 A-phase
951 CH30-EXTTP-B CH30 and B-phase
952 CH30-EXTTP-C CH30 C-phase
953 CH31-EXTTP-A CH31 A-phase
954 CH31-EXTTP-B CH31 B-phase
955 CH31-EXTTP-C C-phase
956 CH32-EXTTP-A trip command A-phase
957 CH32-EXTTP-B trip command B-phase
958 CH32-EXTTP-C al trip command C-phase
959 SECTION1-DS
960 SECTION2-DS DS close
961 SECTION3-DS DS close
962 SECTION4-DS DS close
963 COUPLER1-DS oupler1 DS close
964 COUPLER1-DSB1 oupler1 DS-B1 close
965 COUPLER1-DSB Coupler1 DS-B2 close
966 COUPLER1-D Coupler1t DS-T close
967 COUPLE Couoler2 DS close
968 COUPR Coupler2 DS-B1 close
969 coO Coupler2 DS-B2 close
970 (e} Coupler2 DS-T close
971 cO Coupler3 DS close
972 COUPLE Coupler3 DS-T close
973 COUPLER4-DS Coupler4 DS close
974 COUPLER4-DST Coupler4 DS-T close
975 SEC N1-CB Section1 CB close
9 SECTION2-CB Section2 CB close
97 SECTION3-CB Section3 CB close

SECTION4-CB Section4 CB close

COUPLER1-CB

Coupler1t CB close

COUPLER2-CB

Coupler2 CB close
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981 E.SEC1-CB End of section1 CB close
982 E.SEC2-CB End of section2 CB close
983 E.SEC3-CB End of section3 CB close
984 E.SEC4-CB End of section4 CB close
985 C1-TRANS.-ZA Coupler1 : transfer-bus connected with ZoneA applicable condition
986 C1-TRANS.-ZB Couplert : transfer-bus connected with ZoneB applicable condition
987 C2-TRANS.-ZA Coupler2 : transfer-bus connected with ZoneA applicable condition
988 C2-TRANS.-ZB Coupler2 : transfer-bus connected with ZoneB applicable condition
989 TRANS.-ZA Transfer-bus connetcted with ZoneA condition
990 TRANS.-ZB Transfer-bus connetcted with ZoneB condition
991 TRANS.-ZC Transfer-bus connetcted with ZoneC condition ._
992 TRANS.-ZD Transfer-bus connetcted with ZoneD condition
993 TRANSFER Transfer-bus applicable condition "
994 BRIDGE-ZA-ZB Busbar bridge condition ZoneA and ZoneB v
995 BRIDGE-ZB-ZC Busbar bridge condition ZoneB and ZoneC
996 BRIDGE-ZA-ZD Busbar bridge condition ZoneA and ZoneD P
997 BRIDGE-ZC-ZD Busbar bridge condition ZoneC and ZoneD '
998 BRIDGE Busbar bridge condition
999 DIFCH-OPERATE DIFCH operation
1000 DIFZA-OPERATE DIFZA operation
1001 DIFZB-OPERATE DIFZB operation N
1002 DIFZC-OPERATE DIFZC operation
1003 |DIFZD-OPERATE DIFZD operation
1004 CBFCH-OPERATE CBF for check zone operation
1005 CBFZA-OPERATE CBF for zone A operation .A
1006 CBFZB-OPERATE CBF for zone B operation
1007 |[CBFZC-OPERATE CBF for zone C operation NS
1008 CBFZD-OPERATE CBF for zone D operation \
1009 BP-TRIP Bus protection trip =
1010 CBF-RETRIP Breaker failuer protecion retrip N
1011 [CBF-TRIP Breaker failuer protecion trip V‘
1012 CBF-TRANSFER Breaker failuer protecion transfer, m
1013 1CBF-RETRIP CH1 CBF retrip pick-up signal
1014 2CBF-RETRIP CH2 CBF retrip pick-up signal
1015 |3CBF-RETRIP CH3 CBF retrip pick-up signal™
1016 |4CBF-RETRIP CH4 CBF retrip pick-up si @7
1017 |5CBF-RETRIP CH5 CBF retrip pi A‘m
1018 |6CBF-RETRIP CH6 CBF retrip M igna
1019 |[7CBF-RETRIP CH7 CBF retrip pigk-up signal
1020 |8CBF-RETRIP CH8 CBF retfip, pic p signal
1021 9CBF-RETRIP CH9 CBF retrip 'nal
1022 |[10CBF-RETRIP CH10 CBF retrip pick=up signal
1023 |11CBF-RETRIP CH11 CBF, @A k-up signal
1024 12CBF-RETRIP CH12 CBFire m -up signal
1025 |[13CBF-RETRIP CH13 &" ick-up signal
1026 14CBF-RETRIP CH14 etrip pick-up signal
1027 15CBF-RETRIP 15°CB etrip pick-up signal
1028 16CBF-RETRIP ’A BF retrip pick-up signal
1029 17CBF-RETRIP ICH17 C retrip pick-up signal
1030 [18CBF-RETRIP V‘k 8 CBF retrip pick-up signal
1031 19CBF-RETRIP JCH CBF retrip pick-up signal
1032 20CBF-RETRIP CH20 CBF retrip pick-up signal
1033 |[21CBF-RETRIP ‘ H21 CBF retrip pick-up signal
1034 22CBF-RETRIP v‘ H22 CBF retrip pick-up signal
1035 |[23CBF-RETRIP, CH23 CBF retrip pick-up signal
1036 24CBF-RETRIR CH24 CBF retrip pick-up signal
1037 |25CBF-R m. CH25 CBF retrip pick-up signal
1038 26CB CH26 CBF retrip pick-up signal
1039 |27 ﬁ? RIP CH27 CBF retrip pick-up signal
1040 28 “T TRIP, CH28 CBF retrip pick-up signal
1041 |[29CB w CH29 CBF retrip pick-up signal
1042 30CBF-RETRIP CH30 CBF retrip pick-up signal
1043 31CBF-RETRIP CH31 CBF retrip pick-up signal
1044 32CBF-RETRIP CH32 CBF retrip pick-up signal
1045 1CBI§'RIP CH1 CBF trip pick-up signal
1 2CBF-TRIP CH2 CBF trip pick-up signal
04 3CBF-TRIP CH3 CBF trip pick-up signal
CBF-TRIP CH4 CBF trip pick-up signal

1049 5CBF-TRIP CH5 CBF trip pick-up signal

6CBF-TRIP CH6 CBF trip pick-up signal
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1051 7CBF-TRIP

CH7 CBF trip pick-up signal

1052 |8CBF-TRIP

CHB8 CBF trip pick-up signal

1053 |9CBF-TRIP

CH9 CBF trip pick-up signal

1054 |10CBF-TRIP

CH10 CBF trip pick-up signal

1055 |11CBF-TRIP

CH11 CBF trip pick-up signal

1056 |12CBF-TRIP

CH12 CBF trip pick-up signal

1057 |13CBF-TRIP

CH13 CBF trip pick-up signal

1058 |14CBF-TRIP

CH14 CBF trip pick-up signal

1059 |15CBF-TRIP

CH15 CBF trip pick-up signal

1060 |16CBF-TRIP

CH16 CBF trip pick-up signal

1061 17CBF-TRIP

CH17 CBF trip pick-up signal

1062 |18CBF-TRIP

CH18 CBF trip pick-up signal

1063 |19CBF-TRIP

CH19 CBF trip pick-up signal

1064 |20CBF-TRIP

CH20 CBF trip pick-up signal

1065 |21CBF-TRIP

CH21 CBF trip pick-up signal

1066 |22CBF-TRIP

CH22 CBF trip pick-up signal

1067 |23CBF-TRIP

CH23 CBF trip pick-up signal

1068 |24CBF-TRIP

CH24 CBF trip pick-up signal

1069 |25CBF-TRIP

CH25 CBF trip pick-up signal

1070 |26CBF-TRIP

CH26 CBF trip pick-up signal

1071 27CBF-TRIP

CH27 CBF trip pick-up signal

1072 |28CBF-TRIP

CH28 CBF trip pick-up signal

1073 |29CBF-TRIP

CH29 CBF trip pick-up signal

1074 |30CBF-TRIP

CH30 CBF trip pick-up signal

1075 |31CBF-TRIP

CH31 CBF trip pick-up signal

1076 |32CBF-TRIP

CH32 CBF trip pick-up signal

1077 |CH1-BPTP

CH1 Busbar protecion trip

1078 |CH2-BPTP

CH2 Busbar protecion trip

1079 |CH3-BPTP

CH3 Busbar protecion trip

1080 |CH4-BPTP

CH4 Busbar protecion trip

1081 CH5-BPTP

CHS5 Busbar protecion trip

1082 |CH6-BPTP

CH®6 Busbar protecion trip

1083 |CH7-BPTP

CH7 Busbar protecion trip

1084 |CHB8-BPTP

CH8 Busbar protecion trip

1085 |CH9-BPTP

CH9 Busbar protecion trip

1086 |CH10-BPTP

CH10 Busbar protecion tri

1087 |CH11-BPTP

CH11

1088 |CH12-BPTP CH12

1089 |CH13-BPTP CH13 Busbar p

1090 |CH14-BPTP CH14 Busba

1091 CH15-BPTP CH15 Busbar p

1092 |CH16-BPTP CH16 Busba

1093 |CH17-BPTP CH17 trip
1094 |CH18-BPTP CH18 trip

1095 CH19-BPTP

trip

1096 |CH20-BPTP

trip

1097 CH21-BPTP

protecion trip

1098 |CH22-BPTP

bar protecion trip

1099 CH23-BPTP

bar protecion trip

1100 |CH24-BPTP
1101 CH25-BPTP
1102 |CH26-BPTP

Busbar protecion trip
Busbar protecion trip
6 Busbar protecion trip

1103 CH27-BPTP

Busbar protecion trip

1104 |CH28-BPTP
1105 |CH29-BPTP

H28 Busbar protecion trip

CH29 Busbar protecion trip

1106 |CH30-BPTP

CH30 Busbar protecion trip

1107 [CH31-BPTRy .4

CH31 Busbar protecion trip

CH32 Busbar protecion trip

CH1 CBF retrip

1108 |CH3
1109 |CH
1110 |C

CH2 CBF retrip

1111 CH3-

CH3 CBF retrip

1112 |CH4-

CH4 CBF retrip

1113 CH5-CBFRETP

CH5 CBF retrip

1114 |CH6-CBFRETP

CH®6 CBF retrip

1115 CH7:€6BFRETP CH7 CBF retrip
1146 CH8-CBFRETP CH8 CBF retrip
11 CH9-CBFRETP CH9 CBF retrip

CH10-CBFRETP

CH10 CBF retrip

9 CH11-CBFRETP

CH11 CBF retrip

CH12-CBFRETP

CH12 CBF retrip
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1121 CH13-CBFRETP CH13 CBF retrip
1122 |CH14-CBFRETP CH14 CBF retrip
1123 |CH15-CBFRETP CH15 CBF retrip
1124 |CH16-CBFRETP CH16 CBF retrip
1125 CH17-CBFRETP CH17 CBF retrip
1126 |[CH18-CBFRETP CH18 CBF retrip
1127 |CH19-CBFRETP CH19 CBF retrip
1128 |CH20-CBFRETP CH20 CBF retrip
1129 |CH21-CBFRETP CH21 CBF retrip
1130 CH22-CBFRETP CH22 CBF retrip
1131 |CH23-CBFRETP CH23 CBF retrip Ra—
1132 |CH24-CBFRETP CH24 CBF retrip
1133 |CH25-CBFRETP CH25 CBF retrip "
1134 |CH26-CBFRETP CH26 CBF retrip v
1135 CH27-CBFRETP CH27 CBF retrip
1136 |CH28-CBFRETP CH28 CBF retrip -
1137 CH29-CBFRETP CH29 CBF retrip '
1138 |CH30-CBFRETP CH30 CBF retrip
1139 |CH31-CBFRETP CH31 CBF retrip
1140 CH32-CBFRETP CH32 CBF retrip
1141 CH1-CBFTP CH1 CBF trip N
1142 CH2-CBFTP CH2 CBF trip ‘
1143 |[CH3-CBFTP CH3 CBF trip 2
1144 CH4-CBFTP CH4 CBF trip
1145 |[CH5-CBFTP CH5 CBF trip .A
1146 [CH6-CBFTP CH®6 CBF trip
1147 |[CH7-CBFTP CH7 CBF trip \‘
1148 |[CHB8-CBFTP CH8 CBF trip \
1149 CH9-CBFTP CH9 CBF trip =
1150 |CH10-CBFTP CH10 CBF trip N
1151 CH11-CBFTP CH11 CBF trip V‘
1152 |CH12-CBFTP CH12 CBF trip
1153 |CH13-CBFTP CH13 CBF trip 5
1154 CH14-CBFTP CH14 CBF trip
1155 |CH15-CBFTP CH15 CBF trip -
1156 CH16-CBFTP CH16 CBF trip '
1157 |CH17-CBFTP CH17 CBF trip “
1158 |CH18-CBFTP CH18 CBF trip -
1159 |CH19-CBFTP CH19 CBF trip v
1160 |CH20-CBFTP CH20 CBF t
1161 |CH21-CBFTP CH21 CBF trip g,
1162 |CH22-CBFTP CH22 CBF tgi
1163 |CH23-CBFTP CH23 CBFtrip, A
1164 |CH24-CBFTP CH24 CBFtri .
1165 |CH25-CBFTP CH25 A'
1166 CH26-CBFTP CH26
1167 |CH27-CBFTP 7 ﬁ,
1168 |CH28-CBFTP @H28)C BF trip
1169 |CH29-CBFTP [ICH29 C trip
1170 |CH30-CBFTP V‘k 0 CBF trip
1171 CH31-CBFTP WCH CBF trip
1172 |CH32-CBFTP CHS32 CBF trip
1173 CH1-CBF.TR ‘ H1 CBF transfer trip
1174 |[CH2-CBF.TR v‘ H2 CBF transfer trip
1175 CH3-CBF.TR - CH3 CBF transfer trip
1176 |CH4-CBF,TR " CH4 CBF transfer trip
1177 |CH5-CBF. ‘. CH5 CBF transfer trip
1178 CH6- CH6 CBF transfer trip
1179 [CH E R CH7 CBF transfer trip
1180 |C . R CH8 CBF transfer trip
1181 CH9-C w CH9 CBF transfer trip
1182 CH10-CBFATR CH10 CBF transfer trip
1183 |CH11-CBF.TR CH11 CBF transfer trip
1184 |CH12-CBF.TR CH12 CBF transfer trip
1185 CH1*BF.TR CH13 CBF transfer trip
1 CH14-CBF.TR CH14 CBF transfer trip
18 CH15-CBF.TR CH15 CBF transfer trip
CH16-CBF.TR CH16 CBF transfer trip
1189 CH17-CBF.TR CH17 CBF transfer trip
CH18-CBF.TR CH18 CBF transfer trip
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1191 CH19-CBF.TR CH19 CBF transfer trip
1192 |CH20-CBF.TR CH20 CBF transfer trip
1193 |CH21-CBF.TR CH21 CBF transfer trip
1194 |CH22-CBF.TR CH22 CBF transfer trip
1195 CH23-CBF.TR CH23 CBF transfer trip
1196 |CH24-CBF.TR CH24 CBF transfer trip
1197 |CH25-CBF.TR CH25 CBF transfer trip
1198 |CH26-CBF.TR CH26 CBF transfer trip
1199 |CH27-CBF.TR CH27 CBF transfer trip
1200 CH28-CBF.TR CH28 CBF transfer trip
1201 CH29-CBF.TR CH29 CBF transfer trip
1202 |CH30-CBF.TR CH30 CBF transfer trip
1203 |CH31-CBF.TR CH31 CBF transfer trip "
1204 |CH32-CBF.TR CH32 CBF transfer trip v
1205 CH1-CBF/RE CH1 CBF retrip/trip
1206 |CH2-CBF/RE CH2 CBF retrip/trip -
1207 |CH3-CBF/RE CH3 CBF retrip/trip '
1208 |CH4-CBF/RE CH4 CBF retrip/trip
1209 |CH5-CBF/RE CH5 CBF retrip/trip
1210 CH6-CBF/RE CH6 CBF retrip/trip
1211 CH7-CBF/RE CH7 CBF retrip/trip N
1212 CHB8-CBF/RE CHB8 CBF retrip/trip ‘
1213 |CH9-CBF/RE CH9 CBF retrip/trip 2
1214 CH10-CBF/RE CH10 CBF retrip/trip
1215 |CH11-CBF/RE CH11 CBF retrip/trip .A
1216 |CH12-CBF/RE CH12 CBF retrip/trip
1217 |CH13-CBF/RE CH13 CBF retrip/trip \‘
1218 |CH14-CBF/RE CH14 CBF retrip/trip \
1219 CH15-CBF/RE CH15 CBF retrip/trip =
1220 |CH16-CBF/RE CH16 CBF retrip/trip N
1221 CH17-CBF/RE CH17 CBF retrip/trip V‘
1222 |CH18-CBF/RE CH18 CBF retrip/trip
1223 |CH19-CBF/RE CH19 CBF retrip/trip 5
1224 CH20-CBF/RE CH20 CBF retrip/trip
1225 |CH21-CBF/RE CH21 CBF retrip/trip -
1226 CH22-CBF/RE CH22 CBF retrip/trip '
1227 |CH23-CBF/RE CH23 CBF retrip/t “
1228 |CH24-CBF/RE CH24 CBF retrip m
1229 |CH25-CBF/RE CH25 CBF retripftiip £
1230 |CH26-CBF/RE CH26 CBF retsip/t
1231 |CH27-CBF/RE CH27 CBF retripltsip )
1232 |CH28-CBF/RE CH28 CBF retnip/trip
1233 |CH29-CBF/RE CH29 CBF, @A'
1234 |CH30-CBF/RE CH30 CBFre M p
1235 |CH31-CBF/RE CH31 &"" ip
1236 |CH32-CBF/RE CH32 atrip/trip
1237 |DIF-ZA_TRIP DI -Z
1238 |DIF-ZB_TRIP D B trip
1239 |DIF-ZC_TRIP 1D IF-Z ip
1240 |DIF-ZD_TRIP V‘k ZD trip
1241 IEC_MDBLK 3lm onitor direction blocked
1242 |IEC_TESTMODE C61870-5-103 testmode
1243 |GROUP1_ACTIVE ‘ group1 active
1244 [GROUP2_ACTIVE v‘ group2 active
1245 GROUP3_ACTI (E" group3 active
1246 |GROUP4,ACT ?‘ group4 active
1247 ‘.
7248 AR
1249 '
1250
1251 RLY _ RELAY FAILURE
1252 |[RLY_OP_BL RELAY OUTPUT BLOCK
1253 |AMF_OFF SV BLOCK
1254 DSSV DS failure signal
1255 |CBSV) CB failure signal
1 BISV Bl failure signal
25 IDSV ID failure signal
ELAY _FAIL-A
1259 [OPSV
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1261 TRIP-H Trip signal hold

1262

1263

1264

1265

1266 BRIDGE_ALARM Bridge alarm signal

1267 |CT_ERR

1268 |VO_ERR

1269 |V2_ERR

1270 IDSV-ZA ID fail signal(Discriminating zone A)

1271 |IDSV-ZB ID fail signal(Discriminating zone B) &—

1272 IDSV-ZC ID fail signal(Discriminating zone C)

1273 IDSV-ZD ID fail signal(Discriminating zone D)

1274 IDSV-CH ID fail signal(Chack zone)

1275 |DSSV_DS1 DS1 failure signal

1276 DSSV_DS2 DS2 failure signal

1277 |DSSV_DS3 D S3 failure signal

1278 DSSV_DS4 D S4 failure signal

1279 GEN_PICKUP General start/pick-up

1280 GEN_TRIP General trip

1281 DSSV_ZA ZoneA DS failure signal

1282 DSSV_ZB ZoneB DS failure signal

1283 DSSv_zcC ZoneC DS failure signal

1284 DSSV_ZD ZoneD DS failure signal

1285

1286

1287

1288 |[CTF-ZA CTF detection

1289 |CTF-ZB ditto

1290 |[CTF-ZC ditto

1291 CTF-ZD ditto

1292 |CTF-CH ditto

1293 |CTF-ZA_ALARM CTF alarm

1294 |CTF-ZB_ALARM ditto

1295 |CTF-ZC_ALARM ditto

1296 |[CTF-ZD_ALARM ditto

1297 |CTF-CH_ALARM ditto

1298 |[CTF_ALARM ditto

1299

1300 |[|EFP-TRANSFER End-fault-pro

1301 UVGZA-A

1302 |UVGZA-B -B relay

1303 |UVGZA-C

1304 |UVSZA-AB UVSZA-

1305 |UVSZA-BC

1306 |UVSZA-CA

1307 UVDZA-A element output

1308 UVDZA-B y element output

1309 UVDZA-C ay element output

1310 OVGZA k ZA relay element output

1311 UVGZB-A B-A relay element output

1312 uUvGZzB-B relay element output

1313 UvGzB-C -C relay element output

1314 UVSZB-AB VSZB-AB relay element output

1315 UVSzZB-BC -BC relay element output

1316 UVvszB-C -CA relay element output

1317 uvDZB-. UVDZB-A relay element output

1318 uvD -B relay element output

1319 uvD -C relay element output

1320 [e] OVGZB relay element output

1321 UVGZ UVGZC-A relay element output

1322 UVGZC-E -B relay element output

1323 uvGzc-C -C relay element output

1324 UVSzZC-AB UVSZC-AB relay element output

1325 uvs -BC -BC relay element output

1326 UVSZC-CA -CA relay element output

13 UvDZzZC-A UVDZC-A relay element output
uvDZzZC-B -B relay element output

9 ‘juvbDzcC-C -C relay element output

ovGzC OVGZC relay element output
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1331 UVGZD-A UVGZD-A relay element output
1332 uvGzD-B -B relay element output
1333 uvGzbD-C -C relay element output
1334 UVSZD-AB UVSZD-AB relay element output
1335 UVSZD-BC -BC relay element output
1336 UVSZD-CA -CA relay element output
1337 UVDZD-A UVDZD-A relay element output
1338 uvbDzD-B -B relay element output
1339 uvbzD-C -C relay element output
1340 OovVGZD OVGZD relay element output
1341 UVGZA UVGZA-A,B,C relay elemnet output (3phase OR) .
1342 UVSZA UVSZA-A,B,C relay elemnet output (3phase OR)
1343 UVDZA UVDZA-A,B,C relay elemnet output (3phase OR with del-timer) "
1344 [UVGZB UVGZB-A,B,C relay elemnet output (3phase OR) v
1345 uvszse UVSZB-A,B,C relay elemnet output (3phase OR)
1346 uvbDzB UVDZB-A,B,C relay elemnet output (3phase OR with del-timer) -
1347 uvagzc UVGZC-A,B,C relay elemnet output (3phase OR) '
1348 uvszc UVSZC-A,B,C relay elemnet output (3phase OR)
1349 uvbzcC UVDZC-A,B,C relay elemnet output (3phase OR with del-timer)
1350 uUvGzD UVGZD-A,B,C relay elemnet output (3phase OR)
1351 [uvszD UVSZD-A,B,C relay elemnet output (3phase OR) N
1352 uvbDzD UVDZD-A,B,C relay elemnet output (3phase OR with r)
1353 .
1354
1355 C1_S1_OPEN Coupler! opened and Section1 opened ‘A
1356 C1_S2_OPEN Coupler1 opened and Section2 opened
1357 [C2_S1_OPEN Coupler2 opened and Section1 opened \‘
1358 C2_S2_OPEN Coupler2 opened and Section2 opened \
1359 [C1_C2_OPEN Coupler1 opened and Coupler2 ope, d
1360 [S1_S2_OPEN Section1 opened and Section2 openedyy,
1361 |[CH1-COMTP CH1 command trip V‘
1362 CH2-COMTP CH2 command trip
1363 |CH3-COMTP CH3 command trip 0
1364 CH4-COMTP CH4 command trip
1365 |CH5-COMTP CH5 command trip -
1366 CH6-COMTP CH6 command trip '
1367 |CH7-COMTP CH7 command tripgdigy |
1368 [CH8-COMTP CH8 command -
1369 |CH9-COMTP CH9 command "
1370 |CH10-COMTP CH10 command trip
1371 CH11-COMTP CH11 command ‘
1372 |CH12-COMTP CH12 command trip
1373 |CH13-COMTP CH13 com @A'
1374 |CH14-COMTP CH14 com .‘lﬁ'
1375 |CH15-COMTP CH15 A" p
1376 CH16-COMTP CH16 d trip
1377 |CH17-COMTP 17 m d trip
1378 CH18-COMTP ’A o and trip
1379 |CH19-COMTP [CH19 mand trip
1380 CH20-COMTP k 0 command trip
1381 CH21-COMTP CH command trip
1382 CH22-COMTP €H22 command trip
1383 CH23-COMTP H23 command trip
1384 CH24-COMTP | H24 command trip
1385 [CH25-COMTP - CH25 command trip
1386 [CH26-COMTP " CH26 command trip
1387 |CH27-COMJP L 4 CH27 command trip
1388 |[CH28 m CH28 command trip
1389 |[CH w P CH29 command trip
1390 |[C 'v TP CH30 command trip
1391 |[CH3 W CH31 command trip
1392 CH32-COMT CH32 command trip
1393 COMTP-ZA Command trip of zone A
1394 COMTP-ZB Command trip of zone B
1395 COW—ZC Command trip of zone C
1 COMTP-ZD Command trip of zone D
139 COM-TRIP Command trip
FAULT_PHA_A fault_phase_A

FAULT_PHA_B

fault_phase_B

FAULT_PHA_C

fault_phase_C
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1401 LOCAL_OP_ACT

local operation active

1402 |REMOTE_OP_ACT

remote operation active

1403 |NORM_LED_ON

IN-SERVICE LED ON

1404 |ALM_LED_ON

ALARM LED ON

1405 |TRIP_LED_ON

TRIP LED ON

1406 |TEST_LED_ON

TEST LED ON

1407

1408

1409 |LED_RESET TRIP LED RESET

1410

1411 IEC103 communication command (reserved)

1412 IEC103 communication command (reserved)

1413 PROT_COM_ON IEC103 communication command "
1414 |PRG_LED1_ON PROGRAMMABLE LED1 ON v

1415 |PRG_LED2_ON

PROGRAMMABLE LED2 ON

1416 |PRG_LED3_ON

PROGRAMMABLE LED3 ON

1417 |PRG_LED4_ON

y
PROGRAMMABLE LED4 ON [ 4

1418 PROGRAMMABLE LED5 ON (reserved)

1419 PROGRAMMABLE LED6 ON (reserved)

1420 PROGRAMMABLE LED7 ON (reserved)

1421 PROGRAMMABLE LED8 ON (reserved) N
1422 PROGRAMMABLE LED9 ON (reserved) y N
1423 PROGRAMMABLE LED10 ON (reserved) )

1424 PROGRAMMABLE LED11 ON (reserved)

1425 PROGRAMMABLE LED12 ON (reserved) 2.

1426 PROGRAMMABLE LED13 ON (reserved)

1427 PROGRAMMABLE LED 14 ON (reserved) (U,

1428 PROGRAMMABLE LED15 ON (reserved)

1429 PROGRAMMABLE LED 16 ON (resefvied

1430 n

1431 V‘

1432

1433 BU-OUT

Any BU out of service condition

1434 F.Record_DONE

fault location completed

1435 F.Record_CLR

Fault record clear

1450 Grp.set_change

1451
1452

1436 E.Record_CLR Event record clear e
1437 |D.Record_CLR Disturbance record “
1438 y
1439 v

1440

1441 ‘
1442

1443 N

1444 y )

1445 |PLC_data_CHG PLC d ﬁ"’

1446

1447

1448 Sys.set_change Sy sten etting change
1449 Rly .set_change [Relay ting change

V’k p setting change

1453

1454
1455 -

1456 |[KEY-VIEW Ve
1457 [KEY-RESET, 1 4

VIEW key status (1:pressed)

RESET key status (2:pressed)

1458 |KEY-ENTER

ENTER key status (3:pressed)

1459 KE ND

END key status (4:pressed)

1460 |KEY;CANCEL

CANCEL key status (5:pressed)

1461 '

1462 =

1463

1464

1465 .

1

146
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1471
1472 SUM_err Program ROM checksum error
1473 (reserved for supervision)
1474 SRAM_err SRAM memory monitoring error
1475 BU-RAM_err BU-RAM memory monitoring error
1476 DP-RAM_err DP-RAM memory monitoring error
1477 EEPROM_err EEPROM memory monitoring error
1478 SUB-CPU_err Sub-CPU stopped
1479 A/D_err A/D accuracy checking error
1480 (reserved for supervision)
1481 (reserved for supervision)
1482 (reserved for supervision)
1483 (reserved for supervision) "
1484 |DI1O_err DIO card connection error N o
1485 (reserved for supervision)
1486 LCD_err LCD panel connection error -
1487 ROM_data_err Data ROM checksum error '
1488 FEP1_SUM_err FEP#1 Program ROM checksum error
1489 FEP1_SRAM_err FEP#1 SRAM memory monitoring error
1490 FEP1_DPRAM_err FEP#1 DP-RAM memory monitoring error
1491 FEP1_stopped FEP#1 stopped Nd
1492 FEP2_SUM_err FEP#2 Program ROM checksum error
1493 FEP2_SRAM_err FEP#2 SRAM memory monitoring error
1494 FEP2_DPRAM_err FEP#2 DP-RAM memory monitoring error
1495 FEP2_stopped FEP#2 stopped — A
1496 FEP3_SUM_err FEP#3 Program ROM checksum error .
1497 |FEP3_SRAM_err FEP#3 SRAM memory monitoring error \ 7
1498 FEP3_DPRAM_err FEP#3 DP-RAM memory monitoring error \
1499 FEP3_stopped FEP#3 stopped ~
1500 FEP4_SUM_err FEP#4 Program ROM checksum erro n
1501 |FEP4_SRAM_err FEP#4 SRAM memory monitoring 'm
1502 FEP4_DPRAM_err FEP#4 DP-RAM memory monito' or
1503 FEP4_stopped FEP#4 stopped
1504 CTFID_ZA-A Id element for CTF detection (Zo A)
1505 |[CTFID_ZA-B ditto y R
1506 |[CTFID_ZA-C ditto "
1507 |[CTFID_ZB-A Id element for CT Aww B)
1508 |[CTFID_ZB-B ditto -
1509 |CTFID_ZB-C ditto v
1510 [CTFID_zC-A Id element fORCTF detection (Zone C)
1511 CTFID_zZC-B ditto
1512 |CTFID_zC-C ditto =
1513 CTFID_ZD-A Id element WA detection (Zone D)
1514 |CTFID_ZD-B ditto
1515 |CTFID_zZD-C ditto w
1516 CTFID_CH-A d element for\CTF detection (Check zone)
1517 |CTFID_CH-B ditte 4
1518 |CTFID_CH-C to
1519 CTFOVG_ZA : VG element for CTF detection
1520 |CTFOVG_ZB "m
1521 CTFOVG_zC ditto
1522 |CTFOVG_ZD [ ditto
1523 CTFUV_ZA ‘ V element for CTF detection
1524 [CTFuUV_zB e Alditto
1525 |CTFUV_zC . ditto
1526 |CTFUV_ZD v‘ ditto
1527 CTFUVD _ ~— UVD element for CTF detection
1528 |CTF m ditto
1529 CT ditto
1530 |C Wm ditto
1531 a4
1532
1533
1534
1535 .
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1536
1537
1538 JCH1-DS2_N/O CH1 DS2 normaly open contact
1539 |CH1-DS2_N/C CH1 DS2 normaly close contact
1540 |CH1-DS3_N/O CH1 DS3 normaly open contact
1541 |CH1-DS3_N/C CH1 DS3 normaly close contact
1542 |JCH1-DS4_N/O CH1 DS4 normaly open contact
1543 |CH1-DS4_N/C CH1 DS4 normaly close contact
1544 JCH1-CB_N/O CH1 CB normaly open contact
1545 |CH1-CB_N/C CH1 CB normaly close contact
1546
1547
1548
1549
1550
1551
1552
1553
1554 JCH2-DS2_N/O CH2 DS2 normaly open contact
1555 |CH2-DS2_N/C CH2 DS2 normaly close contact
1556 |JCH2-DS3_N/O CH2 DS3 normaly open contact
1557 |CH2-DS3_N/C CH2 DS3 normaly close contact
1558 |CH2-DS4_N/O CH2 DS4 normaly open contact
1559 |CH2-DS4_N/C CH2 DS4 normaly close contact
1560 |CH2-CB_N/O CH2 CB normaly open contact
1561 |JCH2-CB_N/C CH2 CB normaly close contact
1562
1563
1564
1565
1566
1567
1568
1569
1570 |CH3-DS2_N/O CH3 DS2 normaly open ‘contact]
15671 |CH3-DS2_N/C CH3 DS2 normaly close contact
15672 JCH3-DS3_N/O CH3 DS3 normaly open contact
1573 |CH3-DS3_N/C CH3 DS3 normalyclose contact
1574 |CH3-DS4_N/O CH3 DS4 normaly open contact
1575 |CH3-DS4_N/C CH3 DS4 normalyjclose contact
1576 |CH3-CB_N/O CH3 CB nofmaly opeh contact
1577 JCH3-CB_N/C CH3 CB nerm@lyiclese contact
1578
1579
1580
1581
1582
1583
1584
1585
1586 |CH4-DS2_N/O CH4 DS2 normaly open contact
1587 |CH4-DS2_N/C CH4 DS2 normaly close contact
1588 |CH4-DS3_N/O CH4 DS3 normaly open contact
1589 |CH4-DS3_N/C CH4 DS3 normaly close contact
1590 |CH4-DS45N/O CH4 DS4 normaly open contact
1591 |CH4-DS4_N/C CH4 DS4 normaly close contact
1592 |CH4A-CB_NV/O CH4 CB normaly open contact
1593 |CH4,CB{N/C CH4 CB normaly close contact
1594
1595
1596
1597
1598
1599
4600
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1601
1602 CH5-DS2_N/O CH5 DS2 normaly open contact
1603 CH5-DS2_N/C CH5 DS2 normaly close contact
1604 CH5-DS3_N/O CH5 DS3 normaly open contact
1605 |[CH5-DS3_N/C CH5 DS3 normaly close contact
1606 CH5-DS4_N/O CH5 DS4 normaly open contact
1607 CH5-DS4_N/C CH5 DS4 normaly close contact
1608 CH5-CB_N/O CH5 CB normaly open contact
1609 CH5-CB_N/C CH5 CB normaly close contact
1610
1611 Ra—
1612
1613 "
1614 N 4
1615
1616 -
1617 | 4
1618 |[CH6-DS2_N/O CH6 DS2 normaly open contact
1619 CH6-DS2_N/C CH6 DS2 normaly close contact
1620 [CH6-DS3_N/O CH6 DS3 normaly open contact
1621 CH6-DS3_N/C CH6 DS3 normaly close contact N
1622 CH6-DS4_N/O CH6 DS4 normaly open contact ‘
1623 CH6-DS4_N/C CH6 DS4 normaly close contact D
1624 CH6-CB_N/O CH6 CB normaly open contact
1625 CH6-CB_N/C CH6 CB normaly close contact .A
1626
1627 N
1628 \
1629 o
1630 -y
1631 V‘
1632
1633 5
1634 CH7-DS2_N/O CH7 DS2 normaly open contact
1635 |CH7-DS2_N/C CH7 DS2 normaly close contact
1636 CH7-DS3_N/O CH7 DS3 normaly open ¢ W
1637 [CH7-DS3_N/C CH7 DS3 normaly &los; ct
1638 [CH7-DS4_N/O CH7 DS4 norma m onta
1639 |CH7-DS4_N/C CH7 DS4 norm@a v contact
1640 CH7-CB_N/O CH7 CB nor open contact
1641 [CH7-CB_N/C CH7 CB norma ntact
1642
1643 AN
1644 Y )
7645 v
1646
1647 ‘
1648
1649 A
1650 [CH8-DS2_N/O V‘k DS2 normaly open contact
1651 CHB8-DS2_N/C WCH8DS2 normaly close contact
1652 |[CHB8-DS3_N/O CHE DS3 normaly open contact
1653 CHB8-DS3_N/C H8 DS3 normaly close contact
1654 [CH8-DS4_N/O .. /|CH8 DS4 normaly open contact
1655 CHB8-DS4_N/C - CH8 DS4 normaly close contact
1656 |CHB8-CB_N/O " CH8 CB normaly open contact
1657 |[CHB8-CB_N ‘. CHB8 CB normaly close contact
655 AR
1659 y 4
1660 v
1661 '
1662 =
1663
1664
1665
1 CH9-DS2_N/O CH9 DS2 normaly open contact
66 CH9-DS2_N/C CH9 DS2 normaly close contact
H9-DS3_N/O CH9 DS3 normaly open contact

1 CH9-DS3_N/C CH9 DS3 normaly close contact

CH9-DS4_N/O CH9 DS4 normaly open contact
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1671 CH9-DS4_N/C CH9 DS4 normaly close contact
1672 CH9-CB_N/O CH9 CB normaly open contact
1673 CH9-CB_N/C CH9 CB normaly close contact
1674
1675
1676
1677
1678
1679
1680
1681 .
1682 CH10-DS2_N/O CH10 DS2 normaly open contact
1683 [CH10-DS2_N/C CH10 DS2 normaly close contact "
1684 [CH10-DS3_N/O CH10 DS3 normaly open contact v
1685 CH10-DS3_N/C CH10 DS3 normaly close contact
1686 [CH10-DS4_N/O CH10 DS4 normaly open contact -
1687 CH10-DS4_N/C CH10 DS4 normaly close contact '
1688 CH10-CB_N/O CH10 CB normaly open contact
1689 CH10-CB_N/C CH10 CB normaly close contact
1690
1691 ud
1692
1693
1694
1695 VN
1696 y )
1697 N "
1698 CH11-DS2_N/O CH11 DS2 normaly open contact \
1699 CH11-DS2_N/C CH11 DS2 normaly close contact =
1700 CH11-DS3_N/O CH11 DS3 normaly open contact n
1701 [CH11-DS3_N/C CH11DS3 normaly close contactid” )
1702 CH11-DS4_N/O CH11 DS4 normaly open contac
1703 CH11-DS4_N/C CH11 DS4 normaly close contage
1704 CH11-CB_N/O CH11 CB normaly open contact
1705 CH11-CB_N/C CH11 CB normaly close contagh
1706 '
t7o7 - W
1708 y
1709 v
1710 ‘
1711
1712 o
1713 .A
1714 CH12-DS2_N/O CH12 DS2%o @ open contact
1715 CH12-DS2_N/C CH12D'S2 norm@ly close contact
1716 CH12-DS3_N/O H12 DS3 nermaly open contact
1717 |[CH12-DS3_N/C 2'DS3 normaly close contact
1718 CH12-DS4_N/O C DS4 normaly open contact
1719 CH12-DS4_N/C JCH 12 D'S4 normaly close contact
1720 [CH12-CB_N/O “h CB normaly open contact
1721 CH12-CB_N/C JCH12'CB normaly close contact
1722
1723 ‘
1724 o
1725 Yy 4
1726 \ 4
1727 D N
7726 AR
1729 y 4
1730 [CH48-DS2_N/Of CH13 DS2 normaly open contact
1731 |CH13-T W CH13 DS2 normaly close contact
1732 CH13-DS 10 CH13 DS3 normaly open contact
1733 CH13-DS3_N/C CH13 DS3 normaly close contact
1734 CH13-DS4_N/O CH13 DS4 normaly open contact
1735 CH1$‘S47N/C CH13 DS4 normaly close contact
1 CH13-CB_N/O CH13 CB normaly open contact
3 CH13-CB_N/C CH13 CB normaly close contact
1
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1741
1742
1743
1744
1745
1746 CH14-DS2_N/O CH14 DS2 normaly open contact
1747 CH14-DS2_N/C CH14 DS2 normaly close contact
1748 CH14-DS3_N/O CH14 DS3 normaly open contact
1749 CH14-DS3_N/C CH14 DS3 normaly close contact
1750 CH14-DS4_N/O CH14 DS4 normaly open contact
1751 CH14-DS4_N/C CH14 DS4 normaly close contact .
1752 CH14-CB_N/O CH14 CB normaly open contact
1753 CH14-CB_N/C CH14 CB normaly close contact "
1754 N 4
1755
1756 -
1757 | 4
1758
1759
1760
1761 N
1762 CH15-DS2_N/O CH15 DS2 normaly open contact ‘
1763 CH15-DS2_N/C CH15 DS2 normaly close contact >
1764 CH15-DS3_N/O CH15 DS3 normaly open contact
1765 CH15-DS3_N/C CH15 DS3 normaly close contact .A
1766 CH15-DS4_N/O CH15 DS4 normaly open contact .
1767 |CH15-DS4_N/C CH15 DS4 normaly close contact \‘v
1768 CH15-CB_N/O CH15 CB normaly open contact \
1769 CH15-CB_N/C CH15 CB normaly close contact W
1770 o
1771 M N
1772
1773
1774
1775 -
1776 [ 4
1777 = Wl
1778 |CH16-DS2_N/O CH16 DS2 norm m conta
1779 CH16-DS2_N/C CH16 DS2 norl se contact
1780 |CH16-DS3_N/O CH16 DS3 n ‘-'-mu contact
1781 CH16-DS3_N/C CH16 DS3 nor clo contact
1782 |CH16-DS4_N/O CH16 DS4 naly “gpen contact
1783 CH16-DS4_N/C CH16 DS4 @A close contact
1784 |CH16-CB_N/O CH16 CB rpen contact
1785 CH16-CB_N/C CH16 £B normaly close contact
1786
1787 w
1788
1789 |
1790 WS
1791 |
1792 .
1793
1794 |[CH17-DS2_N/O . AICH17 DS2 normaly open contact
1795 CH17-DS2_N/C, y 4 CH17 DS2 normaly close contact
1796 |[CH17-DS3_N/Q " CH17 DS3 normaly open contact
1797 |[CH17-DS ‘- CH17 DS3 normaly close contact
1798 |[CH17 m CH17 DS4 normaly open contact
1799 |[CH W /C CH17 DS4 normaly close contact
1800 [CF —vm CH17 CB normaly open contact
1801 [CH1 ’w CH17 CB normaly close contact
1802 n
1803
1804
1805 3
1
80
CH18-DS2_N/O CH18 DS2 normaly open contact
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1811 CH18-DS2_N/C CH18 DS2 normaly close contact
1812 CH18-DS3_N/O CH18 DS3 normaly open contact
1813 [CH18-DS3_N/C CH18 DS3 normaly close contact
1814 CH18-DS4_N/O CH18 DS4 normaly open contact
1815 CH18-DS4_N/C CH18 DS4 normaly close contact
1816 CH18-CB_N/O CH18 CB normaly open contact
1817 CH18-CB_N/C CH18 CB normaly close contact
1818
1819
1820
1821 .
1822
1823 "
1824 N 4
1825
1826 CH19-DS2_N/O CH19 DS2 normaly open contact -
1827 CH19-DS2_N/C CH19 DS2 normaly close contact '
1828 CH19-DS3_N/O CH19 DS3 normaly open contact
1829 [CH19-DS3_N/C CH19 DS3 normaly close contact
1830 CH19-DS4_N/O CH19 DS4 normaly open contact
1831 CH19-DS4_N/C CH19 DS4 normaly close contact N
1832 CH19-CB_N/O CH19 CB normaly open contact ‘
1833 CH19-CB_N/C CH19 CB normaly close contact >
1834
1835 7 I~
1836 .
1837 A\ . O
1838 A\ N
1839 =
1840 ~
1841 V‘
1842 CH20-DS2_N/O CH20 DS2 normaly open contac
1843 CH20-DS2_N/C CH20 DS2 normaly close contag
1844 CH20-DS3_N/O CH20 DS3 normaly open contac
1845 CH20-DS3_N/C CH20 DS3 normaly close gontae
1846 [CH20-DS4_N/O CH20 DS4 normaly open Eontact
1847 |[CH20-DS4_N/C CH20 DS4 normal A‘m ac
1848 |[CH20-CB_N/O CH20 CB norma m onta
1849 [CH20-CB_N/C CH20 CB normalyycloge contact
1850 ‘
1851
1852
1853 AN
1854 28
1855 =
1856
1857 w
1858 CH21-DS2_N/O C DS2 normaly open contact
1859 CH21-DS2_N/C ICH21 DS2 normaly close contact
1860 |[CH21-DS3_N/O V‘k' DS3 normaly open contact
1861 CH21-DS3_N/C WCH DS3 normaly close contact
1862 CH21-DS4_N/O CH21 DS4 normaly open contact
1863 CH21-DS4_N/C H21 DS4 normaly close contact
1864 [CH21-CB_N/O . _AIcH21 CB normaly open contact
1865 CH21-CB_N/C - CH21 CB normaly close contact
1866 "
1867 O N7
L AR
1869 -
70 | d 4
1871 W
1872 n
1873
1874 CH22-DS2_N/O CH22 DS2 normaly open contact
1875 CHZESZ_N/C CH22 DS2 normaly close contact
1 CH22-DS3_N/O CH22 DS3 normaly open contact
87 CH22-DS3_N/C CH22 DS3 normaly close contact
H22-DS4_N/O CH22 DS4 normaly open contact
CH22-DS4_N/C CH22 DS4 normaly close contact
CH22-CB_N/O CH22 CB normaly open contact
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1881 CH22-CB_N/C CH22 CB normaly close contact
1882
1883
1884
1885
1886
1887
1888
1889
1890 CH23-DS2_N/O CH23 DS2 normaly open contact
1891 CH23-DS2_N/C CH23 DS2 normaly close contact .
1892 CH23-DS3_N/O CH23 DS3 normaly open contact
1893 CH23-DS3_N/C CH23 DS3 normaly close contact "
1894 |[CH23-DS4_N/O CH23 DS4 normaly open contact v
1895 CH23-DS4_N/C CH23 DS4 normaly close contact
1896 CH23-CB_N/O CH23 CB normaly open contact -
1897 CH23-CB_N/C CH23 CB normaly close contact '
1898
1899
1900
1901 N
1902 ‘
1903 >
1904
1905 7 I~
1906 CH24-DS2_N/O CH24 DS2 normaly open contact .
1907 [CH24-DS2_N/C CH24 DS2 normaly close contact \‘v
1908 CH24-DS3_N/O CH24 DS3 normaly open contact
1909 CH24-DS3_N/C CH24 DS3 normaly close contact =
1910 CH24-DS4_N/O CH24 DS4 normaly open contact N
1911 |[CH24-DS4_N/C CH24 DS4 normaly close conta V‘
1912 CH24-CB_N/O CH24 CB normaly open contact
1913 CH24-CB_N/C CH24 CB normaly close contagt

1914

1915 -

1916 [ 4

1917 “

1918 -

1919 a4

1920 ‘

1921

1922 CH25-DS2_N/O CH25 DS2 paly“@pen contact

1923 CH25-DS2_N/C CH25 DS2 @A close contact

1924 |CH25-DS3_N/O CH25 DS3Wnofmaly open contact

1925 CH25-DS3_N/C CH25 D88 normaly close contact

1926 CH25-DS4_N/O CH25 DS4 normaly open contact

1927 |[CH25-DS4_N/C 5'DS4 ndrmaly close contact

1928 CH25-CB_N/O C B normaly open contact

1929 CH25-CB_N/C ICH25 normaly close contact

1930 WS

1931 |

1932

1933 ‘

1934 o

1935 y 4

1936 "

1937 O N7

1938 [CH264P'S2_NTO) CH26 DS2 normaly open contact

1939 [CH W /C CH26 DS2 normaly close contact

1940 |CF ‘Vm CH26 DS3 normaly open contact

1941 [CH26 w CH26 DS3 normaly close contact

1942 CH26-D N/O CH26 DS4 normaly open contact

1943 CH26-DS4_N/C CH26 DS4 normaly close contact

1944 CH26-CB_N/O CH26 CB normaly open contact

1945 CHZQZB_N/C CH26 CB normaly close contact

1

94
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1951
1952
1953
1954 CH27-DS2_N/O CH27 DS2 normaly open contact
1955 CH27-DS2_N/C CH27 DS2 normaly close contact
1956 CH27-DS3_N/O CH27 DS3 normaly open contact
1957 CH27-DS3_N/C CH27 DS3 normaly close contact
1958 CH27-DS4_N/O CH27 DS4 normaly open contact
1959 CH27-DS4_N/C CH27 DS4 normaly close contact
1960 CH27-CB_N/O CH27 CB normaly open contact
1961 CH27-CB_N/C CH27 CB normaly close contact .
1962
1963 "
1964 N 4
1965
1966 -
1967 | 4
1968
1969
1970 CH28-DS2_N/O CH28 DS2 normaly open contact
1971 CH28-DS2_N/C CH28 DS2 normaly close contact N
1972 CH28-DS3_N/O CH28 DS3 normaly open contact ‘
1973 CH28-DS3_N/C CH28 DS3 normaly close contact >
1974 CH28-DS4_N/O CH28 DS4 normaly open contact
1975 CH28-DS4_N/C CH28 DS4 normaly close contact .A
1976 CH28-CB_N/O CH28 CB normaly open contact .
1977 |CH28-CB_N/C CH28 CB normaly close contact \‘v
1978
1979 —
1980 o
1981 V‘
1982
1983
1984
1985
1986 CH29-DS2_N/O CH29 DS2 normaly open W t
1987 [CH29-DS2_N/C CH29 DS2 normal A‘m ac
1988 [CH29-DS3_N/O CH29 DS3 norm m conta
1989 |[CH29-DS3_N/C CH29 DS3 nor v se contact
1990 [CH29-DS4_N/O CH29 DS4 n ‘-"mu contact
1991 CH29-DS4_N/C CH29 DS4 nor clo contact
1992 |[CH29-CB_N/O CH29 CB nosmyaly open contact
1993 CH29-CB_N/C CH29 CB ¢ @A lose contact
1994
1995 =
1996
1997 w
1998
1999 |
2000 WS
2001 |
2002 CH30-DS2_N/O CHS80 DS2 normaly open contact
2003 CH30-DS2_N/C ‘ H30 DS2 normaly close contact
2004 |CH30-DS3_N/O . AICH30 DS3 normaly open contact
2005 CH30-DS3_N/C, y 4 CH30 DS3 normaly close contact
2006 |CH30-DS4_N/Q " CH30 DS4 normaly open contact
2007 CHSO-S_ CH30 DS4 normaly close contact
2008 CH30 O CH30 CB normaly open contact
2009 |[CH W /C CH30 CB normaly close contact
200 | g 2
2011 '
2012 n
2013
2014
2015 3
2
01
H31-DS2_N/O CH31 DS2 normaly open contact
CH31-DS2_N/C CH31 DS2 normaly close contact
CH31-DS3_N/O CH31 DS3 normaly open contact
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2021 CH31-DS3_N/C CH31 DS3 normaly close contact
2022 CH31-DS4_N/O CH31 DS4 normaly open contact
2023 |CH31-DS4_N/C CH31 DS4 normaly close contact
2024 CH31-CB_N/O CH31 CB normaly open contact
2025 CH31-CB_N/C CH31 CB normaly close contact
2026
2027
2028
2029
2030
2031 .
2032
2033 "
2034 |CH32-DS2_N/O CH32 DS2 normaly open contact v
2035 CH32-DS2_N/C CH32 DS2 normaly close contact
2036 CH32-DS3_N/O CH32 DS3 normaly open contact -
2037 CH32-DS3_N/C CH32 DS3 normaly close contact '
2038 CH32-DS4_N/O CH32 DS4 normaly open contact
2039 |CH32-DS4_N/C CH32 DS4 normaly close contact
2040 CH32-CB_N/O CH32 CB normaly open contact
2041 CH32-CB_N/C CH32 CB normaly close contact N
2042
2043
2044
2045 7 I~
2046 .
2047 \‘v
2048 IND.RESET Indication reset command \
2049 BP_BLOCK-A BP function block command-A W
2050 CBF_BLOCK-A CBF function block command-A N
2051 |[BP_BLOCK-B BP function block command-B V‘
2052 CBF_BLOCK-B CBF function block command-B
2053
2054
2055 -
2056 [ 4
2057 = Wl
2058 -
2059 a4
2060 ‘
2061
2062
2063 &
2064 DIFFS-ZA DIF-ZA protec m ail-safe command
2065 DIFFS-ZB DIF-ZB'protection fail-safe command
2066 |DIFFS-ZC D IF -Z tion fail-safe command

2067 DIFFS-ZD

D IE-ZDprotéction fail-safe command

2068 |DIFFS

D eck zone) protection fail-safe command

2069 |DIFCH_CHARA

2070

IDIFC aracteristic changing command

~ A

2071

2074
2075
2076

2077 -

2072
2073
o
y 4
va

2078 AR

2079

f 4
2080 [CBRES ZA

CBF protection zone-A fail-safe command

2081 |CBFFSwZB 4

CBF protection zone-B fail-safe command

2082 |CBFFS-ZGY

CBF protection zone-C fail-safe command

2083 CBFFS-ZD

CBF protection zone-D fail-safe command

2084 CBFFS-NOUSE

CBF fail-safe not used command

2085 3
2
08
OMTP-ZA_COM Command trip forcibly trip
COMTP-ZB_COM ditto
COMTP-ZC_COM ditto
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2091 COMTP-ZD_COM ditto
2092 CTF_BLOCK CTF block command
2093
2094
2095
2096 CBFTRFS-ZA CBF transfer zone-A fail-safe command
2097 CBFTRFS-ZB CBF transfer zone-B fail-safe command
2098 CBFTRFS-ZC CBF transfer zone-C fail-safe command
2099 CBFTRFS-ZD CBF transfer zone-D fail-safe command
2100 CBFTRFS-NOUSE CBF transfer fail-safe not used command
2101 .
2102
2103 "
2104 N 4
2105
2106 -
2107 | 4
2108
2109
2110
2111 N
2112 DIFZA_DELAY Trip command delay timer setting ‘
2113 DIFZB_DELAY Trip command delay timer setting >
2114 DIFZC_DELAY Trip command delay timer setting
2115 DIFZD_DELAY Trip command delay timer setting .A
2116 DIF_DELAY Trip command delay timer setting .
2117 A\ . O
2118 A\ N
2119 =
2120 C1-CUR.BLK_S Coupler1 current block command for single-buis with trnsfer
2121 [C2-CUR.BLK_S Coupler2 current block command "m bus with trnsfer
2122 C3-CUR.BLK_S Coupler3 current block command 'gle-us with trnsfer
2123 C4-CUR.BLK_S Coupler4 current block command!for si -bus with trnsfer
2124
2125 -
2126 [ 4
2127 = Wl
2128 |CH1-EXT-BPTP CH1 external bugiprotegtion trip command
2129 |CH2-EXT-BPTP CH2 external bisjprotéction trip command
2130 |CHS3-EXT-BPTP CH3 externa m ection trip command
2131 CH4-EXT-BPTP CH4 external b protection trip command
2132 CH5-EXT-BPTP CH5 externa pratection trip command
2133 CHB6-EXT-BPTP CH6 extern @'-‘ otection trip command
2134 CH7-EXT-BPTP CH7 external a rotection trip command
2135 CHB8-EXT-BPTP CH8 e al'bus’protection trip command
2136 CH9-EXT-BPTP CH9 external bus protection trip command
2137 |CH10-EXT-BPTP 10 external bus protection trip command
2138 CH11-EXT-BPTP C external bus protection trip command
2139 CH12-EXT-BPTP JICH 12 external bus protection trip command
2140 [CH13-EXT-BPTP V‘k 3 external bus protection trip command
2141 CH14-EXT-BPTP JCH 14 external bus protection trip command
2142 CH15-EXT-BPTP CH15 external bus protection trip command
2143 CH16-EXT-BPTP ‘ H16 external bus protection trip command
2144 |CH17-EXT-BPTP . AICH17 external bus protection trip command
2145 CH18-EXT-BPT CH18 external bus protection trip command
2146 |CH19-EXI-BPT " CH19 external bus protection trip command
2147 |CH20-EXT- mv CH20 external bus protection trip command
2148 |CH2 m CH21 external bus protection trip command
2149 |CH ﬂ PTP CH22 external bus protection trip command
2150 |CF VW CH23 external bus protection trip command
2151 [CH24 w P CH24 external bus protection trip command
2152 CH25-E BPTP CH25 external bus protection trip command
2153 CH26-EXT-BPTP CH26 external bus protection trip command
2154 CH27-EXT-BPTP CH27 external bus protection trip command
2155 CHZEXT-BF‘TP CH28 external bus protection trip command
2 CH29-EXT-BPTP CH29 external bus protection trip command
15 CH30-EXT-BPTP CH30 external bus protection trip command
H31-EXT-BPTP CH31 external bus protection trip command
CH32-EXT-BPTP CH32 external bus protection trip command
CH1-CBFIO CH1 CBF instantly operation command
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2161 CH2-CBFIO CH2 CBF instantly operation command
2162 CH3-CBFIO CH3 CBF instantly operation command
2163 CH4-CBFIO CH4 CBF instantly operation command
2164 CH5-CBFIO CH5 CBF instantly operation command
2165 CH6-CBFIO CH6 CBF instantly operation command
2166 CH7-CBFIO CH7 CBF instantly operation command
2167 CHB8-CBFIO CHB8 CBF instantly operation command
2168 CH9-CBFIO CH9 CBF instantly operation command
2169 CH10-CBFIO CH10 CBF instantly operation command
2170 CH11-CBFIO CH11 CBF instantly operation command
2171 CH12-CBFIO CH12 CBF instantly operation command .
2172 CH13-CBFIO CH13 CBF instantly operation command
2173 CH14-CBFIO CH14 CBF instantly operation command "
2174 |CH15-CBFIO CH15 CBF instantly operation command v
2175 CH16-CBFIO CH16 CBF instantly operation command
2176 CH17-CBFIO CH17 CBF instantly operation command -
2177 CH18-CBFIO CH18 CBF instantly operation command '
2178 CH19-CBFIO CH19 CBF instantly operation command
2179 CH20-CBFIO CH20 CBF instantly operation command
2180 CH21-CBFIO CH21 CBF instantly operation command
2181 CH22-CBFIO CH22 CBF instantly operation command N
2182 CH23-CBFIO CH23 CBF instantly operation command ‘
2183 CH24-CBFIO CH24 CBF instantly operation command >
2184 CH25-CBFIO CH25 CBF instantly operation command
2185 CH26-CBFIO CH26 CBF instantly operation command .A
2186 CH27-CBFIO CH27 CBF instantly operation command .
2187 |CH28-CBFIO CH28 CBF instantly operation command \"
2188 CH29-CBFIO CH29 CBF instantly operation command \
2189 CH30-CBFIO CH30 CBF instantly operation co and
2190 CH31-CBFIO CH31 CBF instantly operation com mand N
2191 [CH32-CBFIO CH32 CBF instantly operation cd "m
2192 CH1-COM.TP CH1 command trip initiation com m
2193 CH2-COM.TP CH2 command trip initiation com'm and
2194 CH3-COM.TP CH3 command trip initiation com nd
2195 CH4-COM.TP CH4 command trip initiatio i’comm a
2196 |CH5-COM.TP CH5 command trip initiatid v d
2197 CH6-COM.TP CH®6 command trip initie ¢ommand
2198 |CH7-COM.TP CH7 command trip initiation command
2199 |CH8-COM.TP CH8 commandteip,initiation command
2200 [CH9-COM.TP CH9 comma m jation command
2201 CH10-COM.TP CH10 command-hip in ion command
2202 CH11-COM.TP CH11 com d, triptinitiation command
2203 CH12-COM.TP CH12 com ﬁ‘ p, initiation command
2204 CH13-COM.TP CH13 comma m- initiation command
2205 CH14-COM.TP CH 14 gom m andgfrip initiation command
2206 CH15-COM.TP CH15 comm@and trip initiation command
2207 |CH16-COM.TP 16 ¢om mand trip initiation command
2208 CH17-COM.TP C ommand trip initiation command
2209 CH18-COM.TP ICH18 mand trip initiation command
2210 [CH19-COM.TP V‘k 9 command trip initiation command
2211 CH20-COM.TP WCH20 command trip initiation command
2212 CH21-COM.TP CH21 command trip initiation command
2213 CH22-COM.TP ‘ H22 command trip initiation command
2214 |CH23-COM.TP . AICH23 command trip initiation command
2215 CH24-COM.TP - CH24 command trip initiation command
2216 |[CH25-COM.TP " CH25 command trip initiation command
2217 |CH26-COMEP -« CH26 command trip initiation command
2218 CH27, P CH27 command trip initiation command
2219 |CH m’ P CH28 command trip initiation command
2220 |CF 'VW CH29 command trip initiation command
2221 |CH30 W CH30 command trip initiation command
2222 CH31-COMTP CH31 command trip initiation command
2223 CH32-COM.TP CH32 command trip initiation command
2224
2225 3
2 S1-ZAC.RESET Section1 zero ampere control reset command
2 S2-ZAC.RESET Section2 zero ampere control reset command
3-ZAC.RESET Section3 zero ampere control reset command
S4-ZAC.RESET Section4 zero ampere control reset command
C1-ZAC.RESET Coupler1 zero ampere control reset command
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2231 C2-ZAC.RESET Coupler2 zero ampere control reset command
2232
2233
2234 E1-ZAC.RESET End of section1 zero ampere control reset command
2235 E2-ZAC.RESET End of section2 zero ampere control reset command
2236 E3-ZAC.RESET End of section3 zero ampere control reset command
2237 E4-ZAC.RESET End of section4 zero ampere control reset command
2238
2239
2240 CH1-CBFCB CH1 CB for CBF initiation command
2241 CH2-CBFCB CH2 CB for CBF initiation command .
2242 CH3-CBFCB CH3 CB for CBF initiation command
2243 CH4-CBFCB CH4 CB for CBF initiation command "
2244 |CH5-CBFCB CH5 CB for CBF initiation command v
2245 CH6-CBFCB CH6 CB for CBF initiation command
2246 CH7-CBFCB CH7 CB for CBF initiation command -
2247 CH8-CBFCB CH8 CB for CBF initiation command '
2248 CH9-CBFCB CH9 CB for CBF initiation command
2249 |CH10-CBFCB CH10 CB for CBF initiation command
2250 CH11-CBFCB CH11 CB for CBF initiation command
2251 CH12-CBFCB CH12 CB for CBF initiation command N
2252 |CH13-CBFCB CH13 CB for CBF initiation command ‘
2253 CH14-CBFCB CH14 CB for CBF initiation command >
2254 CH15-CBFCB CH15 CB for CBF initiation command
2255 CH16-CBFCB CH16 CB for CBF initiation command .A
2256 CH17-CBFCB CH17 CB for CBF initiation command .
2257 |CH18-CBFCB CH18 CB for CBF initiation command \"
2258 CH19-CBFCB CH19 CB for CBF initiation command
2259 |CH20-CBFCB CH20 CB for CBF initiation com m andiy
2260 CH21-CBFCB CH21 CB for CBF initiation command N
2261 CH22-CBFCB CH22 CB for CBF initiation com v‘
2262 |CH23-CBFCB CH23 CB for CBF initiation com 'k
2263 CH24-CBFCB CH24 CB for CBF initiation co 1 and
2264 |CH25-CBFCB CH25 CB for CBF initiation com nd
2265 |CH26-CBFCB CH26 CB for CBF initiationfeomm and
2266 |CH27-CBFCB CH27 CB for CBF initiatiof com mamd
2267 |CH28-CBFCB CH28 CB for CBF Aww-
2268 |CH29-CBFCB CH29 CBforC on co and
2269 |CH30-CBFCB CH30 CB for CBE)initiation command
2270 |CH31-CBFCB CH31CB fo tion command
2271 CH32-CBFCB CH32 CB for CBEinitiation command
2272 BU1-OUT BU1 out of ice m mand
2273 BU2-OUT BU2 out of ﬁh ommand
2274 |BU3-OUT BU3 out ofisefivicé command
2275 |BU4-OUT BU4 odt'of serwiée command
2276 BU5-OUT BUS t of service command
2277 |BU6-OUT BU6 outyof service command
2278 BU7-OUT B t of service command
2279 BU8-OUT JBU8 outiof service command
2280 |[BU9-OUT V‘h out of service command
2281 BU10-OUT BU 1070ut of service command
2282 BU11-OUT BUT1 out of service command
2283 BU12-OUT U12 out of service command
2284 |BU13-OUT . A|BU13 out of service command
2285 BU14-OUT y 4 BU 14 out of service command
2286 |BU15-0OU Ve BU15 out of service command
2287 |BU16-QUT Uy o BU16 out of service command
2288 |BU17, ﬂ BU17 out of service command
2289 |BUAB-OUT BU18 out of service command
2290 |B ‘v. BU19 out of service command
2291 |BU20- ‘v BU20 out of service command
2292 BU21-0 n BU21 out of service command
2293 BU22-OUT BU22 out of service command
2294 BU23-OUT BU23 out of service command
2295 BU24‘)UT BU24 out of service command
2 BU25-OUT BU25 out of service command
9 BU26-OUT BU26 out of service command
uU27-0UT BU27 out of service command
BU28-OUT BU28 out of service command
BU29-OUT BU29 out of service command
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2301 BU30-OUT BU30 out of service command
2302 BU31-OUT BU31 out of service command
2303 BU32-OUT BU32 out of service command
2304
2305
2306
2307
2308
2309
2310
2311 .
2312
2313 "
2314 N oS
2315
2316
2317
2318
2319
2320
2321
2322 ‘
2323 >
2324
2325 7 I~
2326 .
2327 A\ . O
2328 CH1-TP1 Binary output signal of CH1-TP1 \
2329 CH1-TP2 TP2 =
2330 N
2331 v‘
2332 CH1-BO3 BO3
2333 CH1-BO4 BO4
2334 CH1-BO5 BO5
2335 CH1-BO6 BO6 -
2336 |CH2-TP1 Binary output signal of CH2-TP1
2337 CH2-TP2 A‘
2338 -
2339 a4
2340 CH2-BO3 "
2341 CH2-BO4 BO
2342 CH2-BO5 ©5
2343 |CH2-BO6 — BO6
2344 CH3-TP1 Binary output m I'of CH3-TP1
2345 CH3-TP2 W TP2
2346
2347 o d
2348 CH3-BO3 BO3
2349 CH3-BO4 | BO4
2350 |CH3-BO5 WS BO5
2351 CH3-BO6 | BO6
2352 CH4-TP1 Binary output signal of CH4-TP1
2353 CH4-TP2 ‘ TP2
2354 a4
2355 -
2356 CH4-BO3, " BO3
2357 CH4-BO4 ‘- BO4
2358 |CH4-BO5 ) BO5
2359 CH M BO6
2360 |CF ‘W’. Binary output signal of CH5-TP1
2361 CH5- ' TP2
2362 0
2363
2364 CH5-BO3 BO3
2365 |CH5804 BO4
2 CH5-BO5 BO5
36 CH5-BO6 BO6
H6-TP1 Binary output signal of CH6-TP1
CH6-TP2 TP2
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2371
2372 |CH6-BO3 BO3
2373 |CH6-BO4 BO4
2374 |CH6-BO5 BO5
2375 |CH6-BO6 BO6
2376 CH7-TP1 Binary output signal of CH7-TP1
2377 |CH7-TP2 TP2
2378
2379
2380 |CH7-BO3 BO3
2381 CH7-BO4 BO4 .
2382 |CH7-BO5 BO5
2383 |CH7-BO6 BO6 "
2384 |CHB8-TP1 Binary output signal of CH8-TP1 v
2385 |CH8-TP2 TP2
2386 -
2387 | 4
2388 |CH8-BO3 BO3
2389 |CH8-BO4 BO4
2390 |CH8-BO5 BO5
2391 CH8-BO6 BO6 N
2392 CH9-TP1 Binary output signal of CH9-TP1 ‘
2393 |CH9-TP2 TP2 >
2394
2395 7 I~
2396 |CH9-BO3 BO3 .
2397 |CH9-BO4 BO4 \‘v
2398 |[CH9-BO5 BO5 A\ N
2399 |CH9-BO6 BO6 —
2400 CH10-TP1 Binary output signal of CH10-TP1 N
2401 CH10-TP2 TP2 V‘
2402
2403
2404 |CH10-BO3 BO3
2405 |CH10-BO4 BO4 £
2406 [CH10-BO5 BOS5 (1 /
2407 |CH10-BO6 A‘
2408 |CH11-TP1 Binary output si 11-
2409 |CH11-TP2 . P2
2410 ‘
2411
2412 |CH11-BO3 03
2413 |CH11-B04 /804
2414 |CH11-BO5 . ] BOS
2415 |CH11-BO6 W’ BOS6
2416 CH12-TP1 Binary outputsignal of CH12-TP1
2417 |CH12-TP2 o TP2
2418
2419 |
2420 |CH12-BO3 V“ BO3
2421 CH12-BO4 | BO4
2422 CH12-BO5 BO5
2423 |CH12-BO6 ‘ BO6
2424 |CH13-TP1 . _AIBinary output signal of CH13-TP1
2425 CH13-TP2 - TP2
2426 "
2427 O N7
2428 |CH13403 BO3
2429 |CH W BO4
2430 |CF V' BO5
2431 CH13 ‘T' BO6
2432 CH14-TP1Y Binary output signal of CH14-TP1
2433 CH14-TP2 TP2
2434
2435 3
2 CH14-BO3 BO3
43 CH14-BO4 BO4
H14-BO5 BO5
CH14-BO6 BO6
CH15-TP1 Binary output signal of CH15-TP1
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2441 CH15-TP2 TP2
2442
2443
2444 |CH15-BO3 BO3
2445 |CH15-BO4 BO4
2446 CH15-BO5 BO5
2447 |CH15-BO6 BO6
2448 |CH16-TP1 Binary output signal of CH16-TP1
2449 CH16-TP2 TP2
2450
2451 .
2452 CH16-BO3 BO3
2453 |CH16-BO4 BO4 "
2454 |CH16-BO5 BO5 v
2455 |CH16-BO6 BO6
2456 CH17-TP1 Binary output signal of CH17-TP1 -
2457 CH17-TP2 TP2 '
2458
2459
2460 CH17-BO3 BO3
2461 CH17-BO4 BO4 N
2462 |CH17-BO5 BO5 ‘
2463 |CH17-BO6 BO6 >
2464 CH18-TP1 Binary output signal of CH18-TP1
2465 CH18-TP2 TP2 .A
2466 .
2467 A\ . O
2468 |CH18-BO3 BO3 \
2469 |CH18-BO4 BO4 —
2470 |CH18-BO5 BO5 o
2471 CH18-BO6 BO6 e
2472 CH19-TP1 Binary output signal of CH19-TP
2473 CH19-TP2 TP2
2474
2475 -
2476 |CH19-BO3 BO3 [ /
2477 |CH19-BO4 A‘
2478 |CH19-BO5 ﬂ
2479 |CH19-BO6 ‘:7 6
2480 |[CH20-TP1 Binary outpu m H20-TP1
2481 CH20-TP2 TP
2482
2483 AN
2484 |CH20-BO3 . ] BO3
2485 |CH20-BO4 W’ BO4
2486 |CH20-BO5 BO5
2487 [CH20-BO6 o d BO6
2488 CH21-TP1 B output signal of CH21-TP1
2489 |CH21-TP2 | TP2
2490 WS
2491 |
2492 CH21-BO3 BO3
2493 |CH21-BO4 ‘ BO4
2494 |CH21-BO5 o BO5
2495 CH21-BO6 - BO6
2496 [CH22-TP " Binary output signal of CH22-TP1
2497 |CH22-TP2 ‘- TP2
2298 AR
2499 -
2500 |CF v. BO3
2501 CH2 ‘!' BO4
2502 |CH22-BOS5 BO5
2503 |CH22-BO6 BO6
2504 CH23-TP1 Binary output signal of CH23-TP1
2505 |CH23%TP2 TP2
2
50
H23-BO3 BO3
CH23-BO4 BO4
CH23-BO5 BO5
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2511 CH23-BO6 BO6
2512 CH24-TP1 Binary output signal of CH24-TP1
2513 |CH24-TP2 TP2
2514
2515
2516 CH24-BO3 BO3
2517 |CH24-BO4 BO4
2518 |CH24-BO5 BO5
2519 CH24-BO6 BO6
2520 CH25-TP1 Binary output signal of CH25-TP1
2521 CH25-TP2 TP2 .
2522
2523 "
2524 |CH25-BO3 BO3 v
2525 |CH25-BO4 BO4
2526 |CH25-BO5 BO5 -
2527 |CH25-BO6 BO6 | 4
2528 CH26-TP1 Binary output signal of CH26-TP1
2529 |CH26-TP2 TP2
2530
2531 N
2532 |CH26-BO3 BO3 ‘
2533 |CH26-BO4 BO4 >
2534 |CH26-BO5 BO5
2535 |CH26-B0O6 BO6 7 I~
2536 CH27-TP1 Binary output signal of CH27-TP1 .
2537 |CH27-TP2 TP2 \‘v
2538 A\ N
2539 —
2540 |CH27-BO3 BO3 o
2541 CH27-BO4 BO4 V‘
2542 |CH27-BO5 BO5
2543 CH27-BO6 BO6
2544 CH28-TP1 Binary output signal of CH28-TP
2545 |CH28-TP2 TP2 £
2546 [ 4
2547 = Wl
2548 |CH28-BO3 ﬂ
2549 |CH28-BO4 W, BO4
2550 |CH28-BO5 ‘ 05
2551 CH28-BO6 BO
2552 CH29-TP1 Binary outp igna CH29-TP1
2553 |CH29-TP2 iA TP2
2554 28
2555 =
2556 |CH29-BO3 BO3
2557 |CH29-BO4 o BO4
2558 |CH29-BO5 BO5
2559 |CH29-BO6 | BO6
2560 |CH30-TP1 V‘h output signal of CH30-TP1
2561 CH30-TP2 | TP2
2562
2563 ‘
2564 |CH30-BO3 o BO3
2565 |CH30-BO4 - BO4
2566 |CH30-BOS " BO5
2567 |CH30-BO6 ‘- BO6
2568 |CH314TP1 ) Binary output signal of CH31-TP1
2569 |CH ﬂ TP2
%70 | g 2
2571 W
2572 |CH31-BO3 BO3
2573 CH31-BO4 BO4
2574 CH31-BO5 BO5
2575 |CH31BO6 BO6
2 CH32-TP1 Binary output signal of CH32-TP1
57 CH32-TP2 TP2
CH32-BO3 BO3
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No.

Signal Name

Contents

2

581

CH32-BO4

BO4

2582

CH32-BO5

BO5

2583

CH32-BO6

BO6

2584

2585

2586

2587

2588

2589

2590

2

591

2592

2593

2594

2595

2596

2597

2598

2599

2600

2

601

2602

2603

2604

2605

2606

2607

2608

2609

2610

2

611

LED1 lit output (reserved) V‘

2612

LED2 lit output (reserved)

2613

LED 3 lit output (reserved)

2614

LED4 lit output (reserved)

2615

LEDS5 lit output (reserved) -

2616

LEDG lit output (reserved)| /

2617

2618

LED7 lit output (res@rv ‘_

LEDS8 lit output m

2619

2620

N 4
N N

2

621

2622

2623

2624

F.RECORD1

2625

A
Fault record’ sfored command 1
W 2 (reserved)

2626

2627

3 (reserved)

W 4 (reserved)

2628

F.RCD_MODE

2629

2630

2

631

2632

~ A

=

Fa ecord mode command (COM trip)
X

2633

D.RECORD1 Disturbance record stored command 1
D.RECORD2 2

2634

D.RECORD3

2635

D.RECORD4

2636

V4
va

2637

N

2638

N

3

4

5 (reserved)

6 (reserved)

2639

7 (reserved)

2640

8 (reserved)

/4
SEhgRgUPT 2

2

641

Active setting group changed commamd (Change to group1)

SET.CROUPZ

2

2642

SET.GROUPS3

3

2643

SET.GROUP4

4

2644

5(rsv)

2

2645

L2

B(rsv)

7(rsv)

64

8(rsv)

Clock synchronized command (reserved)
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Signal list

No. Signal Name

Contents

2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

g N

2682

2683

2684

Auto-recloser inactivate commandiseceived (reserved)

2685

Teleprotection inactiv ate comm nd received (reserved)

2686 PROT_COM_RECV

protection inactivate com w re ed

2687

2688 |TPLED_RST_RCV

y N
TRIP LED RES m and receiv ed

2689

2690

N 4
N N

2691

2692

2693

2694

2695

A
CJ

2696

2697

N

2698

2699

2700

|

~ A

2701

2704

2705 y 2
2706 Ve

2707

2702
2703
v

2708

2710

2711

-
AR
2709 y 4
Ny 4
NS

2712

2713

2714

2715 3

2

71
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Signal list
No. Signal Name Contents
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731 .
2732
2733 "
2734 N oS
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745 7 I~
2746 .
2747 A\ . O
2748 A\ N
2749 =
2750 N
2751 M N
2752 CH1-EFPTR_R Required condition for EFP trans, A
2753 CH2-EFPTR_R ditto
2754 CH3-EFPTR_R ditto
2755 CH4-EFPTR_R ditto
2756 CH5-EFPTR_R ditto
2757 CH6-EFPTR_R ditto
2758 CH7-EFPTR_R ditto
2759 CHB8-EFPTR_R ditto
2760 CH9-EFPTR_R ditto
2761 CH10-EFPTR_R ditto
2762 CH11-EFPTR_R ditto
2763 CH12-EFPTR_R ditto
2764 CH13-EFPTR_R ditto
2765 CH14-EFPTR_R ditto
2766 CH15-EFPTR_R ditto
2767 CH16-EFPTR_R ditto
2768 CH17-EFPTR_R to
2769 CH18-EFPTR_R Mditto
2770 |CH19-EFPTR_R W |t
2771 CH20-EFPTR_R Wditto
2772 CH21-EFPTR_R ditto
2773 CH22-EFPTR_R ‘ ditto
2774 CH23-EFPTR_R . Alditto
2775 CH24-EFPTR_R ditto
2776 CH25-EFRTR _ " ditto
2777 CH26-EFP ‘- ditto
2778 |CH27/EFPTR_R ditto
2779 CH E" R_R ditto
2780 CF ‘g’m’ ditto
2781 |CH30-ERPTRLR ditto
2782 CH31-E TR_R ditto
2783 CH32-EFPTR_R ditto
2784 CH1-EFPTR_ON EFP transfer trip enable command
2785 CHZGPTR_ON ditto
2 CH3-EFPTR_ON ditto
78 CH4-EFPTR_ON ditto
H5-EFPTR_ON ditto
CH6-EFPTR_ON ditto
CH7-EFPTR_ON ditto
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Signal list
No. Signal Name Contents
2791 |CHB8-EFPTR_ON ditto
2792 |CH9-EFPTR_ON ditto
2793 |CH10-EFPTR_ON ditto
2794 |CH11-EFPTR_ON ditto
2795 |CH12-EFPTR_ON ditto
2796 |CH13-EFPTR_ON ditto
2797 |CH14-EFPTR_ON ditto
2798 |CH15-EFPTR_ON ditto
2799 |CH16-EFPTR_ON ditto
2800 |CH17-EFPTR_ON ditto
2801 |CH18-EFPTR_ON ditto 24
2802 |CH19-EFPTR_ON ditto
2803 |CH20-EFPTR_ON ditto Y a
2804 |CH21-EFPTR_ON ditto N o
2805 |CH22-EFPTR_ON ditto
2806 |CH23-EFPTR_ON ditto -
2807 |CH24-EFPTR_ON ditto | 4
2808 |CH25-EFPTR_ON ditto
2809 |CH26-EFPTR_ON ditto
2810 |CH27-EFPTR_ON ditto
2811 |CH28-EFPTR_ON ditto N
2812 |CH29-EFPTR_ON ditto l N
2813 |CH30-EFPTR_ON ditto >
2814 |CH31-EFPTR_ON ditto
2815 |CH32-EFPTR_ON ditto ..
2816 |TEMPO001 y )
2817 |TEMPO002 A\ . O
2818 |TEMPO003 A\ N
2819 |TEMPO004 "
2820 |[TEMPO005 N
2821 |TEMPO006 M N
2822 |TEMPO007
2823 |TEMPO008
2824 |TEMPO009
2825 |TEMPO10 -
2826 |TEMPO11 '
2827 |TEMPO012 = W
2828 |TEMPO13 y
2829 |TEMPO14 a4
2830 |TEMPO15 .
2831 |TEMPO16
2832 |TEMPO17
2833 |TEMPO018 AN
2834 |TEMPO19 .
2835 |TEMPO020 =
2836 |TEMPO021

2837 |TEMP022 o
2838 |TEMPO023

2839 |[TEMPO024 |

2840 |TEMPO025 WS

2841 TEMPO026 N
2842 |TEMPO027
2843 |TEMPO028 ‘
2844 |TEMPO029 o
2845 |TEMPO030

y 4
2846 |TEMPO031 vea

2847 |TEMPO032 ‘-

2848 TEMP
2849 |TEMP034 4
2850 |TEMR03S™ 4
2851 [TEMP036, 4

2852 |TEMPO3
2853 |TEMP038
2854 |TEMP039
2855 |TEMPO40
2 TEMPO041
8570 [TEMP042
EMP043
TEMPO044
TEMP045
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2861 |TEMP046
2862 |TEMPO047
2863 |TEMPO048
2864 |TEMPO049
2865 |TEMPO050
2866 |TEMPO051
2867 |TEMPO052
2868 |TEMPO053
2869 |TEMPO054
2870 |TEMPO055
2871 |TEMPO056 24
2872 |TEMPO57
2873 |TEMPO058 Y a
2874 |TEMPO059 N o
2875 |TEMPO060
2876 |TEMPO061 -
2877 |TEMPO062 '
2878 |TEMPO063
2879 |TEMPO064
2880 |TEMPO065
2881 |TEMPO066 N
2882 |TEMPO067 l N
2883 |TEMPO068 >
2884 |TEMPO069
2885 |TEMPO70 7 I~
2886 |TEMPO71 y )
2887 |TEMPO072 A\ . O
2888 |TEMPO073 \
2889 |TEMPO074 "
2890 |[TEMPO75 N
2891 |TEMPO076 M N
2892 |TEMPO77
2893 |TEMPO078
2894 |TEMPO079
2895 |TEMPO080 -
2896 |TEMPO081 '
2897 |TEMPO082 = W
2898 |[TEMPO083 y
2899 |TEMPO084 a4
2900 |TEMPO085 .
2901 |TEMPO086
2902 |[TEMPO087
2903 |TEMPO088S AN
2904 |TEMPO089 28
2905 |TEMPO090 =
2906 |TEMPO091
2907 |TEMP092 o
2908 |[TEMPO093
2909 |[TEMPO094 |
2910 |TEMPO095 WS
2911 |TEMPO096 N
2912 |TEMPO097
2913 |[TEMPO098 ‘
2914 |TEMPO099 o d
2915 |TEMP100
2916 |TEMP101 l J )
2917 |TEMP102 "0 " o
2918 TEMP
2919 |TEMP104 4
2920 [TEMR10S™ 4
2921 [TEMP106, 4
2922 [TEMP107
2923 |[TEMP108
2924 |[TEMP109
2925 |TEMP®10
2 TEMP111
92 TEMP112
EMP113
TEMP114
TEMP115
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2931 |TEMP116
2932 |[TEMP117
2933 |[TEMP118
2934 |TEMP119
2935 |TEMP120
2936 |TEMP121
2937 |TEMP122
2938 |TEMP123
2939 |[TEMP124
2940 |TEMP125
2941 |TEMP126 24
2942 [TEMP127
2943 |TEMP128 v o
2044 |TEMP129 N oS
2945 |TEMP130
2946 |TEMP131 -
2947 |TEMP132 '
2948 |TEMP133
2949 |TEMP134
2950 |TEMP135
2951 |TEMP136 N
2952 |TEMP137 B
2953 |TEMP138 )
2954 |TEMP139
2955 |[TEMP140 7 I~
2956 |TEMP141 y ]
2957 |TEMP142 A\ . O
2958 |TEMP143 \
2959 |TEMP144 gy
2960 |TEMP145 N
2961 |TEMP146 M N
2962 |TEMP147
2963 |TEMP148
2964 |TEMP149
2965 |TEMP150 P
2966 |TEMP151 [ 4
2967 |TEMP152 = W
2968 |TEMP153 y
2969 |TEMP154 a4
2970 |TEMP155 a N
2971 |TEMP156
2972 |TEMP157
2973 |TEMP158 AN
2974 |TEMP159 28
2975 |TEMP160 =
2976 |TEMP161
2977 |TEMP162 o
2978 |TEMP163
2979 |TEMP164 I
2980 |TEMP165 WS
2981 |TEMP166 |
2982 |TEMP167
2983 |TEMP168 ‘
2984 |TEMP169 e d
2985 |[TEMP170 -
2986 |TEMP171 | J )
2987 |TEMP172 "0y "o
2988 TEMP
2989 [TEMP174 4
2990 [TEMRI78 /4
2991 |TEMP176, 4
2992 |[TEMP177
2993 |[TEMP178
2994 |[TEMP179
2995 |TEMP®80
2 TEMP 181
99 TEMP182
EMP183
TEMP184
TEMP185
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3001 |TEMP186
3002 |TEMP187
3003 |TEMP188
3004 |TEMP189
3005 |TEMP190
3006 |TEMP191
3007 |TEMP192
3008 |TEMP193
3009 |TEMP194
3010 |TEMP195
3011 |TEMP196
3012 |TEMP197
3013 |TEMP198
3014 |TEMP199
3015 |TEMP200
3016 |TEMP201
3017 |TEMP202
3018 |TEMP203
3019 |TEMP204
3020 |TEMP205
3021 |TEMP206
3022 |TEMP207
3023 |TEMP208
3024 |TEMP209
3025 |TEMP210
3026 |TEMP211
3027 |TEMP212
3028 |TEMP213
3029 |TEMP214
3030 |TEMP215
3031 |TEMP216
3032 |TEMP217
3033 |TEMP218
3034 |TEMP219
3035 |TEMP220
3036 |TEMP221
3037 |TEMP222
3038 |TEMP223
3039 |TEMP224
3040 |TEMP225
3041 |TEMP226
3042 |TEMP227
3043 |TEMP228
3044 |TEMP229
3045 |TEMP230
3046 |TEMP231
3047 |TEMP232
3048 |TEMP233
3049 |TEMP234
3050 |TEMP235
3051 |TEMP236
3052 |TEMP237
3053 |TEMP238
3054 |TEMP239
3055 |TEMP240
3056 |TEMPR241
3057 |TEMP242
3058 |TEMP248
3059 |TEMP244
3060 |TEMP245
3061 |TEMP246
3062 |TEMP247
3063 |TEM®P248
3064 |TEMP249
3065 ITEMP250
3066y JTEMP251
3067 |TEMP252
3068 |TEMP253
3069 |TEMP254
3070 |TEMP255
3071 |TEMP256
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Variable Timer List

Timer Timer No. Contents Timer Timer No. Contents
T1BF1 1 CH1 BF retrip T26BF1 51 CH26 BF retrip
T1BF2 2 CH1 BF trip T26BF2 52 CH26 BF trip
T2BF1 3 CH2 BF retrip T27BF1 53 CH27 BF retrip
T2BF2 4 CH2 BF trip T27BF2 54 CH27 BF trip
T3BF1 5 CH3 BF retrip T28BF1 55 CH28 BF retrip
T3BF2 6 CH3 BF trip T28BF2 56 CH28 BF trip
T4BF1 7 CH4 BF retrip T29BF1 57 CH29 BF retrip
T4BF2 8 CH4 BF trip T29BF2 58 CH29 BF trip &
T5BF1 9 CH5 BF retrip T30BF1 59 CH30 BF retrip
T5BF2 10 CH5 BF trip T30BF2 60 CH30 BF trip
T6BF1 11 CH6 BF retrip T31BF1 61 CH31 BRretr
T6BF2 12 CH6 BF trip T31BF2 62 CH31 BF
T7BF1 13 CH7 BF retrip T32BF1 63 CH32 BF ret
T7BF2 14 CH7 BF trip T32BF2 64 CH32
T8BF1 15 CH8 BF retrip TIDSV 65 Id err det, ime
T8BF2 16 CH8 BF trip TBRDG 66 Bugbar alarm time
T9BF1 17 CH9 BF retrip 67
T9BF2 18 CH9 BF trip 68
T10BF1 19 CH10 BF retrip 69
T10BF2 20 CH10 BF trip 70
T11BF1 21 CH11 BF retrip 71
T11BF2 22 CH11 BF trip
T12BF1 23 CH12 BF retrip
T12BF2 24 CH12 BF trip
T13BF1 25 CH13 BF retrip
T13BF2 26 CH13 BF trip
T14BF1 27 CH14 BF retrip
T14BF2 28 CH14 BF trip
T15BF1 29 CH15 BF retrip
T15BF2 30 CH15 BF trip
T16BF1 31 CH16 BF retrip
T16BF2 32 CH16 BF trip
T17BF1 33 CH17 BF retrip
T17BF2 34 CH17 BF trip
T18BF1 35 CH18 BF retrip
T18BF2 36 CH18 BF trip
T19BF1 37 CH19 BF retrip
T19BF2 38 CH19 BF trip
T20BF1 39 CH20 BF retrip
T20BF2 40 CH20 BF trip
T21BF1 41 CH21 BF retrip
T21BF2 42 CH21 BF trip
T22BF1 43 CH22 BF r 93
T22BF2 44 CHZZQF tr 94
T23BF1 45 CH23 e 95
T23BF2 46 CH23 \ 96
T24BF1 47 H2 retr 97
T24BF2 48 4B i 98
T25BF1 49 F retrip 99
T25BF2 50 2 trip 100

L 4
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Binary Output Default Setting List

Relay Module | BO No. | Terminal Signal Name Contents Setting
Model Name No. Signal No. LOGIC
(OR:1, AND:2)
Crose CU-I0#1
BO1
BO2
BO3
CU-10#2 r's
BO1 ZONE-A TRIP 1237 1 1
BO2 ZONE-B TRIP 1238 1 1
BO3 ZONE-C TRIP 1239 1
BO4 ZONE-D TRIP 1240 1
BO5 BP-TRIP 1009 1 1
BO6 BP-TRIP 100 1 1
BO7 CBF-RETRIP 101 1 1
BO8 CBF-RETRIP 1 1 1
BO9 CBF-TRIP 1011 1 1
BO10 CBF-TRIP 1 1 1
BO11 CBF-TRANSFER 10 1 1
BO12 CBF-TRANSFER 2 1 1
BO13 RLY FAIL-A 1258 1 1
Bt CH1
BO1 CH1-CBF, TR 1173 1 1
BO2 CH1-BPTP, CH1-CBFRETP, 1077, 1109 1 1
CH1-CBFTP 1141
BO3
BO4
BO5
BO6
CH2
BO1 CH2-CBF, TR 1174 1 1
BO2 CH2-BPTP, CH2-CBF 1078, 1110 1 1
CH2-CBFTP 1142
BO3
BO4
BO5
BO6
CH3
BO1 CH3-CBF, TR 1175 1 1
BO2 CH3-BPTP, CH3- ETP, 1079, 1111 1 1
CH3-CBETP 1143
BO3 %
BO4 \
BO5
BO6
CH4
BO1 -CBF, TR 1176 1 1
BO2 -BPTP, CH4-CBFRETP, 1080, 1112 1 1
4-CBFTP 1144
BO3
B
05
BO
C
1 CH5-CBF, TR 1177 1 1
B CH5-BPTP, CH5-CBFRETP, 1081, 1113 1 1
CH5-CBFTP 1145
BO3
4Is04
BO5
BO6
H6
BO1 CH6-CBF, TR 1178 1 1
BO2 CH6-BPTP, CH6-CBFRETP, 1082, 1114 1 1
CH6-CBFTP 1146
BO3
BO4
BO5
BO6
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CH7
BO1 CH7-CBF, TR 1179 1 1
BO2 CH7-BPTP, CH7-CBFRETP, 1083, 1115 1 1
CH7-CBFTP 1147
BO3
BO4
BO5
BO6
CH8
BO1 CH8-CBF, TR 1180 1 1
BO2 CH8-BPTP, CH8-CBFRETP, 1084, 1116 1 1
CHB8-CBFTP 1148
BO3
BO4
BO5
BO6
CH9
BO1 CH9-CBF, TR 1181 1 1
BO2 CH9-BPTP, CH9-CBFRETP, 10851117 1 1
CH9-CBFTP 1149
BO3
BO4
BO5
BO6
CH10
BO1 CH10-CBF, TR 1182 1 1
BO2 CH10-BPTP, CH10-CBFRETP, 1086, 1118 1 1
CH10-CBFTP 1150
BO3
BO4
BO5
BO6
CH11
BO1 CH11-CBF, TR 1183 1 1
BO2 CH11-BPTP, CH11-CBFRETP, 1087, 1119 1 1
CH11-CBFTP 1151
BO3
BO4
BO5
BO6
CH12
BO1 CH12-CBF, TR 1184 1 1
BO2 CH12-BPTP, CH12-CBFRETP, 1088, 1120 1 1
CH12-CBFIR 1152
BO3
BO4
BO5
BO6
CH13
BO1 CH13-CBF, TR 1185 1 1
BO2 CH18BPTP, CH13-CBFRETP, 1089, 1121 1 1
CH13-CBFTP 1153
BO3
BO4
BQS
BO6
CH14
BO4 CH14-CBF, TR 1186 1 1
BO2 CH14-BPTP, CH14-CBFRETP, 1090, 1122 1 1
CH14-CBFTP 1154
BO3
BO4
BO5
BO6
CH15
BO1 CH15-CBF, TR 1187 1 1
BO2 CH15-BPTP, CH15-CBFRETP, 1091, 1123 1 1
CH15-CBFTP 1155
BO3
BO4
BO5
BO6
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CH16
BO1 CH16-CBF, TR 1188 1 |
BO2 CH16-BPTP, CH16-CBFRETP, 1092, 1124 1 1
CH16-CBFTP 1156
BO3
BO4
BO5
BO6
CH17
BO1 CH17-CBF, TR 1189 1 1
BO2 CH17-BPTP, CH17-CBFRETP, 1093, 1125 1 1
CH17-CBFTP 1157
BO3
BO4
BO5
BO6
CH18
BO1 CH18-CBF, TR 1190 1 1
BO2 CH18-BPTP, CH18-CBFRETP, 109491126 1 1
CH18-CBFTP 1158
BO3
BO4
BO5
BO6
CH19
BO1 CH19-CBF, TR 1191 1 1
BO2 CH19-BPTP, CH19-CBFRETP, 1095, 1127 1 1
CH19-CBFTP 1159
BO3
BO4
BO5
BO6
CH20
BO1 CH20-CBF, TR 1192 1 1
BO2 CH20-BPTP, CH20-CBFRETP, 1096, 1128 1 1
CH20-CBFTP 1160
BO3
BO4
BO5
BO6
CH21
BO1 CH21-CBF, TR 1193 1 1
BO2 CH21-BPTP, CH21-CBFRETP, 1097, 1129 1 1
CH21-CBFIR 1161
BO3
BO4
BO5
BO6
CH22
BO1 CH22-CBF, TR 1194 1 1
BO2 CH22:BPTP, CH22-CBFRETP, 1098, 1130 1 1
CH22-CBFTP 1162
BO3
BO4
BQS
BO6
CH23
BO4 CH23-CBF, TR 1195 1 1
BO2 CH23-BPTP, CH23-CBFRETP, 1099, 1131 1 1
CH23-CBFTP 1163
BO3
BO4
BO5
BO6
CH24
BO1 CH24-CBF, TR 1196 1 1
BO2 CH24-BPTP, CH24-CBFRETP, 1100, 1132 1 1
CH24-CBFTP 1164
BO3
BO4
BO5
BO6
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CH25
BO1 CH25-CBF, TR 1197 1
BO2 CH25-BPTP, CH25-CBFRETP, 1101, 1133 1
CH25-CBFTP 1165
BO3
BO4
BO5
BO6
CH26
BO1 CH26-CBF, TR 1198 1
BO2 CH26-BPTP, CH26-CBFRETP, 1102, 1134 1
CH26-CBFTP 1166 L 4
BO3
BO4
BO5
BO6
CH27
BO1 CH27-CBF, TR 119 1 1
BO2 CH27-BPTP, CH27-CBFRETP, 11039113 1 1
CH27-CBFTP 11
BO3
BO4
BO5
BO6
CH28
BO1 CH28-CBF, TR 1200 1 1
BO2 CH28-BPTP, CH28-CBFRETP, 1104, 1136 1 1
CH28-CBFTP 1168
BO3
BO4
BO5
BO6
CH29
BO1 CH29-CBF, TR 1201 1 1
BO2 CH29-BPTP, CH29-CBFRETP, 1105, 1137 1 1
CH29-CBFTP 1169
BO3
BO4
BO5
BO6
CH30
BO1 CH30-CBF, Tl 1202 1 1
BO2 CH30-BPTP, CH3| ETP, 1106, 1138 1 1
CH30-CBF 1170
BO3
BO4 L 4
BO5
BO6
CH31
BO1 1- , TR 1203 1 1
BO2 PTP, CH31-CBFRETP, 1107, 1139 1 1
1-CBFTP 1171
CH32-CBF, TR 1204 1 1
CH32-BPTP, CH32-CBFRETP, 1108, 1140 1 1
CH32-CBFTP 1172
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Analog signals

No. |[Name |Contents [INo. [Name [Contents [INo. [Name [Contents
1]VaA A-phase voltage of ZoneA 37|9la A-phase current of CH9
2|VbA B-phase voltage of ZoneA 38[91b B-phase current of CH9
3|VcA C-phase voltage of ZoneA 39]9Ic C-phase current of CH9
4|VaB A-phase voltage of ZoneB 40|10la A-phase current of CH10
5|VbB B-phase voltage of ZoneB 41|101b B-phase current of CH10
6|VcB C-phase voltage of ZoneB 42[10lc C-phase current of CH10
7|vaC A-phase voltage of ZoneC 43|11la A-phase current of CH11
8|vbC B-phase voltage of ZoneC 441111b B-phase current of CH11
9|VcC C-phase voltage of ZoneC 45(11lc C-phase current of CH11

10]VaD A-phase voltage of ZoneD 46|12la A-phase current of CH12
11]VbD B-phase voltage of ZoneD 47|121b B-phase current of CH12
12|VcD C-phase voltage of ZoneD 48|12Ic C-phase current of CH12
13]1la A-phase current of CH1 49]13la A-phase current of CH13
14]11b B-phase current of CH1 50(131b B-phase current of CH13
15]|1lc C-phase current of CH1 51]|13Ic C-phase current of CH13
16]2la A-phase current of CH2 52|14la A-phase current of CH14
17]21b B-phase current of CH2 53[141b B-phase current of CH14
18]21c C-phase current of CH2 54 |141c C-phase current of CH14
19]3la A-phase current of CH3 55|15la A-phase current of CH15
20]31b B-phase current of CH3 56|151b B-phase current of CH15
21]3lc C-phase current of CH3 57]15lc C-phase current of CH15
22|4la A-phase current of CH4 58|161la A-phase current of CH16
23|41b B-phase current of CH4 59]161b B-phase current of CH16
24141c C-phase current of CH4 60]16lc C-phase current of CH16
25]5la A-phase current of CH5 61]|17la A-phase current of CH17
26|51b B-phase current of CH5 62]171b B-phase current of CH17
27|5Ic C-phase current of CH5 63[17Ic C-phase current offCiHyl.7
28|6la A-phase current of CH6 64]18la A-phase current of CH18
29]61b B-phase current of CH6 65[181b B-phase current'@fCH 18
30]6lc C-phase current of CH6 66[18Ic C-phase currentdf CH18
31]7la A-phase current of CH7 67[191a A-phase curreptof CH19
32|71b B-phase current of CH7 68|191b B-phase currentofhCH19
33|7Ic C-phase current of CH7 69]19lc C-phase currentof CH19
34|8la A-phase current of CH8 70]|20la A-phase curregnt ofi€ H20
35]8lb B-phase current of CH8 71]201b B-phase, current 0f CH20
36|8Ic C-phase current of CH8 72]20lIc G-phasg current of CH20
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Binary signals

No.|Name Contents No.|Name Contents
1|DIFCH-A A-phase output of DIFCH 65|CH1 TRIP CH1 trip (OR oupput of BP trip, CBF retrip and CBF trip)
2|DIFCH-B B-phase output of DIFCH 66|CH2 TRIP CH2 trip (ditto)
3|DIFCH-C C-phase output of DIFCH 67|CH3 TRIP CH3 trip (ditto)
4|DIFZA-A A-phase output of DIFZA 68|CH4 TRIP CH4 trip (ditto)
5|DIFZA-B B-phase output of DIFZA 69|CH5 TRIP CH5 trip (ditto)
6|DIFZA-C C-phase output of DIFZA 70|CH6 TRIP CH®6 trip (ditto)
7|DIFZB-A A-phase output of DIFZB 71|CH7 TRIP CH7 trip (ditto)
8|DIFZB-B B-phase output of DIFZB 72|CH8 TRIP CH8 trip (ditto)
9|DIFZB-C C-phase output of DIFZB 73|CH9 TRIP CHO trip (ditto)
10|DIFZC-A A-phase output of DIFZC 74|CH10 TRIP CH10 trip (ditto)
11|DIFZC-B B-phase output of DIFZC 75|CH11 TRIP CH11 trip (ditto)
12|DIFZC-C C-phase output of DIFZC 76|CH12 TRIP CH12 trip (ditto)
13|DIFZD-A A-phase output of DIFZD 77|CH13 TRIP CH13 trip (ditto)
14|DIFZD-B B-phase output of DIFZD 78|CH14 TRIP CH14 trip (ditto)
15|DIFZD-C C-phase output of DIFZD 79|CH15 TRIP CH15 trip (ditto)
16 80|CH16 TRIP CH16 trip (ditto)
17|ZA trip Busbar protection Zone A trip 81|CH17 TRIP CHA17 trip (ditto)
18]ZB trip Busbar protection Zone B trip 82|CH18 TRIP CH18 trip (ditto)
19|ZC trip Busbar protection Zone C trip 83|CH19 TRIP CH19 trip (ditto),
20|ZD trip Busbar protection Zone D trip 84|CH20 TRIP CH20 trip (ditto)
21|CBF-retrip CBF retrip (OR output of CH1 to CH32) 85
22 |CBF-trip CBF trip (OR output of CH1 to CH32) 86
23|CBF-TR CBF transfer trip (OR output of CH1 to CH32) 87
24|DIFCH-BLK-ORJOR output of DIFCH-BLK-A, -B and -C elements 88
25|DIFZA-BLK-OR|OR output of DIFZA-BLK-A, -B and -C elements 89
26|DIFZB-BLK-OR|OR output of DIFZB-BLK-A, -B and -C elements 90
27|DIFZC-BLK-OR|OR output of DIFZC-BLK-A, -B and -C elements 91
28|DIFZD-BLK-OR|OR output of DIFZD-BLK-A, -B and -C elements 92
29|UV-ZA OR output of UVG-ZA and UVS-ZA 93
30|uv-zB OR output of UVG-ZB and UVS-ZB 94
31|UV-ZC OR output of UVG-ZC and UVS-ZC 95
32|UV-ZD OR output of UVG-ZD and UVS-ZD 96
33|10CBF-OR OR output of TOCBF-BLK-A, -B and -C elements 97JCH1 CBF-TR" |CH1 CBF transfer signal
34|20CBF-OR OR output of 20CBF-BLK-A, -B and -C elements 98|CH2,CBF-TR |CH2 CBF transfer signal
35|30CBF-OR OR output of 30CBF-BLK-A, -B and -C elements 99]€H3 CBF-TR |CH3 CBF transfer signal
36|40CBF-OR OR output of 4OCBF-BLK-A, -B and -C elements 100|CHACBF-TR |CH4 CBF transfer signal
37|50CBF-OR OR output of 50CBF-BLK-A, -B and -C elements 101|CH5 CBF-TR |CH5 CBF transfer signal
38|60CBF-OR OR output of 6OCBF-BLK-A, -B and -C elements! 102|CH6 CBF-TR |CH6 CBF transfer signal
39|70CBF-OR OR output of 7OCBF-BLK-A, -B and -C elemelnts 103|CH7 CBF-TR |CH7 CBF transfer signal
40|80CBF-OR OR output of 8SOCBF-BLK-A, -B and -C elements 104|CH8 CBF-TR |CHB8 CBF transfer signal
41|90CBF-OR OR output of 9OCBF-BLK-A, -B and -C elements 105|CH9 CBF-TR |CH9 CBF transfer signal
42|100CBF-OR OR output of 100CBF-BLK-A, -B and -C elements 106|CH10 CBF-TR |CH10 CBF transfer signal
43|110CBF-OR OR output of 11OCBF-BLK-A, -B and -C £&lemeénts 107|CH11 CBF-TR |CH11 CBF transfer signal
441120CBF-OR OR output of 120CBF-BLK-A, -B and -C elements 108|CH12 CBF-TR |CH12 CBF transfer signal
45|130CBF-OR OR output of 130CBF-BLK-A, -B and_-C elements 109|CH13 CBF-TR |CH13 CBF transfer signal
46|140CBF-OR OR output of 140CBF-BLK-A, -B and -C elements 110|CH14 CBF-TR |CH14 CBF transfer signal
47]1150CBF-OR OR output of 1I50CBF-BLK:A, -Bland -C elements 111|CH15 CBF-TR |CH15 CBF transfer signal
48|160CBF-OR OR output of 160CBF-BLK-A@sB andp:C elements 112|CH16 CBF-TR |CH16 CBF transfer signal
49|170CBF-OR OR output of 1770CBF-BLK#A, -Biand -C elements 113|CH17 CBF-TR |CH17 CBF transfer signal
50|180CBF-OR OR output of 180CBF-BKK-A, -B and *C elements 114|CH18 CBF-TR |CH18 CBF transfer signal
51]190CBF-OR OR output of 1I90CBEBLK-A=B and -C elements 115|CH19 CBF-TR |CH19 CBF transfer signal
52|200CBF-OR OR output of 200CBF-BLK-A, -B¥and -C elements 116|CH20 CBF-TR |CH20 CBF transfer signal
53 117
54 118
55 119
56 120
57|UVD-ZA Output of UVDEZA 121
58|UVD-ZB Output of UVD-ZB. 122
59|UVD-ZC OutputofhbuUVD-ZC 123
60|UVD-ZD Output of UMB-ZD 124
61 125
62 126
63 127
64 128
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MENU
1=Record 2=Status
3=Setting(view) 4=Setting(change)
5=Test
/1 Record

1=Fault record
3=Disturbance record

2=Event record

1-Display

/2 Fault record
2=Clear

/3 Fault record 2/4
#1 16/0ct/1998 23:18:03.913

#2 12/Feb/1998 03:51:37.622
#3 30/Jan/1997 15:06:11.835

/4 Fault record #1 3/34
16/0ct/1998 23:18:03.913

Phase BC

DIF .

/2 Fault record
Clear all fault records?
ENTER=Yes CANCEL=No

1=Display

/2 Event record
2=Clear

/3 Event record 2/96
16/0ct/1998 23:18:04.294 BP block On

16/0ct/1998 23:18:03.913 BP block Off
12/Feb/1998 03:51:37.622 Rly.set change

/2 Event record
Clear all event records?
ENTER=Yes CANCEL=No

1-Display

/2 Disturbance record
2=Clear

/3 Disturbance record
#1 16/0ct/1998 23:18:

#2 12/Feb/1998 03:51:37.
#3 30/Jan/1997 15:06:

o
<
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a-1
/1 Status /2 Metering 12/Feb/1998 22:56 3/150
1=Metering 2=Binary 1/0 Ida 2 % A lra A
| |3=Relay element  4=Time sync source Idb o o A Irb A
5=Clock adjustment Idc *x o A lrc A
/2 Binary input & output 3/ 68
Input (CU-10#1) [000 000 000 000 ]
Input (CU-10#2) [000 1
Input (BU-CH1) [000 000 000 0 ]
/2 Relay element 3/ 13
DIFCH [000 000 1 .
DIFZA [000 000 1
DIFZB [000 000 1
/2 Time synchronization source 1/ 3
*IRIG: Active
RSM: Inactive
IEC: Inactive
/2 12/Feb/1998 22:56:19 [local] 1/ 5
Minute ( 0 - 59) : 56 _
Hour ( 0- 23) : 22
Day (1-31): 12
/1 Setting(view)
1=Version 2=Description 3=Comm
| |4=Record 5=Status  6=Protection
7=Binary input 8=Binary output 9=LED
/2 Relay version
Relay Type:
1 Serial ’\b_ : FeAh AR A A A AR A I A A KA A A A KK
Malin SOftware: Fcokiiokkikicokiookok
/2 Description 2/ 2
Plant name: Aokttt
| |Description:
/2 Communication /3 V1
1=Address HDI IEC( 2 )
| [2=Switch
3/ 3
.6 2=19.2 3=38.4 4-57.6 1
’ R 1-9.6 2=19.2 2
LK 1=Normal 2=Blocked 1
/2 Record /3 Event record O=None 3=Both 3/**
| |1=Event record ZA trip 1=Operate 2=Reset 3
2=Disturbance record 7B trip 1=Operate 2=Reset 3
ZC trip 1-Operate 2=Reset 3
/3 Disturbance record /4 Record time & starter 3/
1=Record time & starter Time ( 2.0s ) 10CG ( 10.0 )
2=Scheme switch 10CS ( 10.0 ) 200G ( 10.0 )
20CS ( 10.0 ) 30CG ( 10.0 )
/4 Scheme switch 3/ 3
TRIP O0=0ff 1-On O
/2 Status /3 Metering V1 0CcG 0=0ff 1=On O
1=Metering Display value 1=Primary 2=Secondary 1 ocs O=0ff 1=On O
|~ |2=Time Synchronization
3=Time zone
/3 Time synchronization /1
Sync O=Off 1=IRIG 2=RSM 3=IEC 1
/3 Time zone V71
GMT ( +9 hrs )
1, b-1
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/2 Protection (Active group= *)
1=Groupl 2=Group2 3=Group3 4=Group4

/3 Protection
1-Busbar parameter

(Group 4

/2 Binary input 1=Norm 2=Inv 3/
BISW 1 1
| |BISW 2 1
BISW 3 1

2=Trip @

/3 Protection (Group 1)
1=Busbar parameter
I~ |2=Trip
/4 Busbar parameter (Group 1) /5 CH name 3/**
1=CH name CH1 name :
I~ |2=VT ratio CH2 name :
CH3 name :
/5 VT ratio 2/ 2
VTA ( 2000 ) VIB ( 2000 )
VIC ( 2000 ) VID ( 2000 )
/4 Trip (Group 1) /5 Scheme switch 3/
1=Scheme switch C.TP 0=BLK 1=Trip 0
"~ |2=Protection element IDSV  0=Off 1=ALM&BLK 2=ALM 2
AISV  0=Off 1=ALM&BLK 2=ALM
/5 Protection element (
1-DIF 2=0C
/3 Protection (Group 2)
1=Busbar parameter
I |2=Trip

/2 Binary output
1=CU-10#1 2=CU-10#2

/3 Binary output CU-10#1) 3/13
BOl ( 1, 100, 0, 0, 0, O)AND,

. i

B2 (0, 0, 0, 0, 0, O)OR,
B3 (1, 2, 3, 4, 5, 6) OR,D
/3 Binary output (BU-BO2) 3/32

CHl ( 1, 100, 0, 0, 0, O)AWD,
CH2 (0, 0, 0, 0, 0, 0)CR,
CH3 (1, 2, 3, 4, 5, 6)CR,

/6 DIF 3/
DIFCH ( 3000 A ) DIFZ ( 3000 A )
DIFSV ( 1000 A) TIDSV ( 20s)
1CT ( 1000 A ) 2CT  ( 1000 A )

/6 OC 3/x

10CB ( 0.5 ) TiB1L ( 50 ms )
TIB2 ( 100 ms ) 20CB ( 0.5 )
T2B1 ( 50ms) T2B2 ( 100 ms )
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/2 LED 2/ 2
LED1 ( 21 ) LED2 (
LED3 ( 67 ) LEM (

- : Password trap

Password
Input password [ ]

/1 Setting(change)

1~Password 2=Description 3=Comm.
Pl4=Record 5=Status  6=Protection

7=Binary input 8=Binary output 9=LED +

: Confirmation trap

/2 .
A Change settings?
/2 Password ENTER=Yes CANCEL=No E
Input new password [ _ ]
| | Retype new password [ ]
/2 Description /3 Plant name [ _ 1
| |1=Plant name 2=Description ABCDEFGHIJKLMNOPQRSTUMIXYZQ[10_ < —
abcdefghi jkImnoparstuwxyz{3*/+-<=>« —
01234567891 "#$U&8” =5, N “«— >
/3 Description [ _ 1
ABCDEFGHIJKLMNOPQRSTUMXYZQO[1@_ < —
abcdefghi jklmnopgrstuwixyz{}*/+-<=>« —
0123456789V #8825, .~ — >
/2 Communication /3 Address
| [1=Address WOLC ( 1- 3 :
2=Switch IEC ( 0- 254):
/3 Switch
232C 1-9.6 2=19.2
IECBR 1=9.6 2=19.2
/2 Record
1=Event record
| |2=Dissturbance record
/4 Record time & starter 1/**
Time ( 0.1- 2.0): 2.0_ s
10c6 ( 0.1- 10.0): 10.0
10cS ( 0.1- 10.0): 10.0

/4 Scheme switch 13
TRIP 0=0ff 1-On 1
0CG 0=0ff 1=On 1
0Ccs 0=0ff 1-On 1

/2 Status ( , /3 Metering 71
Display value 1-Primary 2=Secondary 1_

/3 Time synchronization /1
Sync 0=Off 1=IRIG 2=RSM 3=IEC 1 _

/3 Time zone 71
. GMT ( -12 - +12): +9 _  hrs

1 b-2
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/2 Protection
1=Change active group
| [2=Change setting
3=Copy group

/3Change active group(Active group= *)
Ll:Gmupl 2=Group2 3=Group3 4=Group4

Current No.= * Select No.= _

/3 Change setting (Active group= *)
1=Groupl 2=Group2 3=Group3 4=Group4 .

/4 Protection (Group 1) \%

1=Busbar parameter

I |2=Trip
/5 Busbar parameter (Group 1) /6 CH name CH** name [ _ 1
| |1=CH name Select CH (1-32) ABCDEFGHIJKLMNOPQRSTUMXYZO 1@ < —
22T ratio abcdefghi JKIMoparstuwixyz{3*/+-<=> —
01234567891 "#$U&” <5, .~ PEEN
/5 Trip (Group 1)
1=Scheme switch
" |2=Protection element
/7 DIF 1/%*
DIFCH ( 500- 3000): 3000 _ A
DIFZ ( 500- 3000): 3000 A

TIBL ( O- 500): 50 ms
TiB2 ( 0- 500): 150 ms

/4 Protection (Group 2)
1=Busbar parameter
I |2=Trip
L 4

1

i

i |/4 Protection 4
! 1=Busbar parameter

—|2=Trip

2 Binary%put 1=Norm 2=Inv 1/ 3
SW 1 1
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When 1 or 2 is selected:

/2 Binary output /3 Binary output (CU-10#1)
1=CU-10#1 2=CU-10#2 3=BU-BO1 4=BU-BO2 Select BO (1- 13)
Select No.= _
/4 Setting (BO 1 of I10#1) /5 Logic gate type & delay timer 1/ 2
1=Logic gate type & delay timer Logic 1-=OR 2=AND 1_
2=Input to logic gate BOTD O=Off 1=On 1
P
' '
E E /4 Setting (B0 ** of 1012) /5 Input to logic ga1-:e 1/ 6
H | |1=Logic gate type & delay timer :n z; E g - 1'55%; il - @
1 ‘—[2=Input to logic gate n - :
! put ogle g In#3 (0 - 1500)& 67
i
i
i
'
i

When 3 or 4 is selected:
/3 Binary output (BU-BO®)
Select CH (1- 32

Select No.= _

/4 Setting (BO 1 of CH*) ic type & delay timer 1/ 2
1=Logic gate type & delay timer 2=AND 1_
2=Input to logic gate 1=0n 1
i
1
| -
72 (& va | [7a setting (0 = of G e S
LEDL (O - 1500): 21 _ i |1=Logic gate type & delay ti In#( 0- 1500)2 4
—LED2 (0 - 1500): 4 2=Input to logic gate n#w(¢ o- 1500): 67
LED3 (0 - 1500): 67 )

/1 Test /2 Switch /%>
1=Switch 2=Binary output AM.F. O=Off 1=0n

~|3=Timer 4=Logic circuit IECTST 0=Off 1=On
5=BU out 1DS1  O=Normal 1=Open 2=CI

/2 Binary output
1=CU-10#1 2=CU-10Q

7

i e 1=Enable) 1/3 /3 BO
1_ Keep pressing 1 to operate.
1
1 Press CANCEL to cancel.

(O=Disable 1=Fnable) 1/14
1_

1
1

/3B0  (O=Disable 1=Fnable) 1/***
CHL TP1 1

CH1 TP2 0

/2 Timer 71 /2 Timer 71
Timer( 1 - 100): 1 Press ENTER to operate.

Press CANCEL to cancel.

/2 Timer 71
Operating . . .

Press END to reset.

Press CANCEL to cancel.

/2 Logic circuit v 2
TermA( 0 - 1500): 1
TermB( 0 - 1500): 48

/2 BU out 1%
BUL 0=0Out 1=In
BU2 O=Cut 1=In
BU3  0=0Out 1=In

PR
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LCD AND BUTTON OPERATION INSTRUCTION

J— — — 1. PRESS ARROW KEY TO MOVE TO EACH DISPLAYED
1= 2=~
(D|SPLAY OFF) " 2. PRESS "END" KEY TO BACK TO PREVIOUS SCREEN
L= I_
) . ~ =P 1=RECORD
e ] Ml R
i- = > 1=FAULT RECORD

1
1
EXCEPT FOR I—-b" MENU -
. (DISPLAYON) |
"RESET" : = = = = I

i
1

VIEW : "“VIEW" AND
! - $2=EVENT RECORD

~=1--

- $3=DISTURBANCE'RECORD.
METERING 1
(DISPLAY ON)

éi
—V — —

METERING 4 AUTO-

(DISPLAY ON) MODE 1 $4=TIME SYNC SOURCE

1
1
J
1
1
1
1
1
1
1
1
1
1
1
1
1
1,
1
1
1
1
1
1
1
1
1
1
:
r=-=-=-=====°7=°7°% 1 :
' TRIPOUTPUT ! ' - $52CLOCK ADJUSTMENT
| ISSUED! :
RESET L R !
TRIP =% “3=SETTING
| (LED ON') W (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
)

~ —» 2=sTATUS
- > 1=METERING

1

"~

1

L - »2=BINARY,INPUT&OUTPUT
)
L - $3=RELAY ELELMENT
e
1
_

- p1=RELAY VERSION

[
1
1
i L - $2=DESCRIPTION
LATEST FAULT AUTO- !
(DISPLAY ON ) ” MODE 2 ~ = $3=RSM COMMUNICATION
L= =
[~~~ —~—=—am= - ! _
: RELAP ! - = $4=RECORD
A~ S~ : FAIED ! ! - - $5=STATUS
VIEW RESET | | =~ e~~~ " :
~ ~ ALARM r - $6=PROTECTION
(LEP ON) '
I - $7=BINARY INPUT
1
—_ X =* = — I - $8=BINARY OUTPUT
AUTO SUPERVISON _" L - $9=LED
|| (DISPLAY ON ) h
== B LATEST FAULT"AND"AUTO L _ ) 4_SETTING

SURERVISION" SCREEN IS

DISPLAYED ONLY IF DATA (CHANGE) Same as SETTING (VIEW) menu

1
1
N 1S STORED !
"4 L -9 5=TEST
N— 1
- = > 1=SWITCH
1
= $2=BINARY OUTPUT
1
L _ $3=TIMER
1
- - $4=LOGIC CIRCUIT
L - »5=BU OUT
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Appendix H %
Case Outline and Rack M g

e Bay unit for centralized instal

e Central unit 0
7

e How to mount attachmenbkit k-mounting

221 —



6 F2S0784

34.75

190.5] 260

276.2
|
%
333
345.4

Side view
Panel Cutout

M3.5 Ring
terminal

TOSHIBA

C [ [ER [ R E T =)
[odlioolfooleolcol[eoleo] BT
[eolfeo]foolec]/ec]coleeleal
[eolieclfooleo]GololGE] G0l

[EREE

=

364

Front View
326
330
Rear View

A1]B1

TB1-TB2
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TOSHIBA 6F2S0784

TOSHIBA BUSBAR PROTECTION (]
BAY UNIT

D POWER O

254 i 276.2 32

Front View

4-45.5

Q
4
@
B

A
B1

A

|

o “ | L] a8
A18[ 1618 gums
C v

L] @ 6.2 223 3475
216 o Q 235.4
220
Rear view \ Panel cut-out
TB3,4 TB2 @
A1|B1| [A1]B1

TB1:
l/ M3.5 Ring
terminal

A18]B18|

. 13 | 14

Terminal block

Case Outline: Bay unit
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O

4

279

Attachment kit @
(top bar) 0
Q ) Q‘Q A4

Attachment kit EP-101
(large bracket)

4 HOLES - 6.8x10.3

N\

Attachment kit
(small bracket)

$.

L

7 o
41‘.;.____
O POWER
L 4
O I
Q)O
A Q> e e
. 4 465.1
483.0
Front View

Case Outline: Rack Mount for BU
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279

Attachment kit
(top bar)

pd

=

% ©

Attachment kit Attachment kit EP107
(small bracket) (large bracket)

TOSHIBA

0]

265.9
190.5
C]

-« 465.1
483.0

S ront View
Case Outline: Rack Mount for BU
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»
N~
(q\]
Attachment kit
(top bar)
& © v
L \
Attachment kit EP-102 TopAiew, Attachment kit
(large bracket) (small bracket)
4 HOLES - 6.8x10.3
1 i
1
1 2] TOBHIBA BUSBAR PROTECTION ¢
1
¢ ! ¢
: MENU
1 1=Records 2=S5tatus
: g:?:;tting(viaw) 4=Setting(change)
!
E O IN SERMCE V’al
1 0 TRIP e
! O ALARM
1 O TESTING
| s} wl o
1
| o = o o
i = -
1
! I GO0
1 in !
i —
g i DEEy |
| ot
it i @ N
: e i ~
i - g ©
L 1
465.1
483.0
Front View

Case Outline: Rack Mount for CU

Dimensions of Attachment Kit EP-101
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g O:
— VY ;
7/ A
(@) CED
(@) O
O
= =
© § ® ® §
O O
©
247.8 /! .19-4 18.8 o

(@) Larg% (b) Small Bracket

acket, 5 Round head screws with spring washers and washers (M4x10)
bracket, 3 Countersunk head screws (M4x6)

ars, 4 Countersunk head screws (M3x8)
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: O
®
1V ¢
e — JR—
e)
© —
(@]
) )
@§ 1IKe) ©) @§
o o
- —\

©
137.8 | 19.4 18.8
>

(a) Large B% (b) Small Bracket
SI ¢ O S

‘ 326

O (c) Bar for Top and Bottom of Relay

1 Large bracket, 5 Round head screws with spring washers and washers (M4x10)

1 Small bracket, 3 Countersunk head screws (M4x6)

2 Bars, 4 Countersunk head screws (M3x8)

Dimensions of Attachment Kit EP-102
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U —
] 7 A
ERER @ ()O
(&)
4
© Ol 3 ©
N
® 1O
\g’ 18.2
(a) Spacer \\ (b) Small Bracket
[ o © 0 ? © © ©
[} [(e}
™ ©
|O O o O o o o
I 246 | 189.4

I 1

(c) Link Panel for b (d) Link Panel for the Bottom
L 4

| O 445
@ (e) Bar for the Top and Bottom

Parts
(aé1 Spacer, 3 Round head screws with spring washers and washers (M4x10)

(b) | 2 Small bracket, 6 Countersunk head screws (M4x6)

4
c

1 Link panel for the rear, 8 Round head screws with spring washers and washers (M4x10)

)
©)
(d) | 1 Link panel for the bottom, 6 Round head screws with spring washers and washers (M4x10)
(e) | 2Bars, 8 Countersunk head screws (M3x8)

Dimensions of Attachment Kit EP-103 for Linking Two relays
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248
©}

© 4
<
o)
/—\ © ©
(2] [
of @ o © o 8
N N

J ©
Cra— T

(b) Small Bracket

V |o o o
| 189.4

(d) Link panel for Bottom of Relay and Bracket

Parts
(@) | 1Large bracket, 3 Countersunk head screws (M4x6)
(b) [ 1 Small bracket, 3 Countersunk head screws (M4x6)
(c) | 2Bars, 4 Countersunk head screws (M3x8)
L 4 (d) | 1Link, 6 Round head screws with spring washers and washers (M4x10)

Dimensions of Attachment Kit EP-107
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How to Mount Attachment Kit for Rack-Mounting

Caution: Be careful that the relay modules or terminal blocks, etc., are not damage while mounti Q
Tighten screws to the specified torque according to the size of screw. O

Step 1.

° 4
Remove case cover.

2@ \
©loe

oEee |
o el

o . Eem || |° S/
/ — .
Left bracket 1 Right bracket

Step 2. Seal Q
Screw
0 m he left and right brackets by
e

wing the three screws respectively,
emove two screws on left side of

. : o relay.
i \ nd then, remove four seals on the top
F e _ \ and bottom of the relay.
P @ .
, QIO
o o) (eoE

S S %

Seal
Step 3 1 Top bar

= = Mount the small bracket by screwing three

countersunk head screws(M4x6) and apply
_—— - - adhesives to the screws to prevent them
’ - from loosening.

Mount the large bracket by five round head
screws(M4x10) with washer and spring
washer.

©

[]

-] o|
= And then, mount the top and bottom bars
. com
% A by two countersunk head screws(M3x8)
°© }0‘ H o respectivelv.
/ i

~ S\ Small bracket
Large bracket

Step 4

Bottom bar

N Completed.

@
®® e |
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How to link two relays (units) together for rack-mounting

Two relays (units) with 1/2 size (type A case size) can be housed in one rack to be linked together.,

Step 1.
S— pR%”TSE'%’?TON
Orower Remove case cover.
7 <Right bracket
Left bracket 1
Step 2.
P Sea|
A
. a/ = _ Remaveithe left and right brackets by
° TOsHIBA {%@Z&‘E‘T}N . R unscrewing the three screws respectively,
° in both relays.
Orower And then, remove four seals on the top
< — and bottom of the relay.
Step 3.
o) o LA
TosHiBA peBUSBAR o Mount the spacer on one relay by
e screwing three round head screws
CPBuer (M4x10) with spring washer and washer.
- | °
o
e
1 Spacer
Step 4
ToSHIBA —— TOSHIBA: —— Place another relay next to the relay.
P T ProTecTion | And then, mount the link panel on the rear
of relays by eight round head screws
Crower Hpover (M4x10) with washer and spring washer,
. and also mount the link panel on the
bottom of relays by six round head screws
(M4x10) with washer and spring washer

after removing six seals as follows.
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Don’t remove the six seals.

Rear View Bottom View \

° D% = O
° © G

©

©
° | & & O
@

e}

(<]

N O O
Link panel for rear of the relay Link panel for bottom of the
relay
Mount the linkypanel by attached screws
1 after remgying seals.
Step 5
o~ Top bar
— = = —
[ Meunt the small bracket on the both sides
-~ )
~ . . _ by‘screwing three countersunk head
o] TOSHIBA peBUSBAR [ | rosHisa pBusear SCFeWS(M4X6) respectively, and apply
° BAYUNIT BAY UNIT o adhesives to the screws to prevent them
- — from loosening.

And then, mount the top and bottom bars
olo . ° by four countersunk head screws(M3x8)
: respectivelv.

0 . o
@
—_— = D - - X Small bracket
mall brack \
Small bracket Bottom bar
Step 6 1
- = ! = Completed.
TOSHIBA BUSBAR' TOSHIBA BUSBAR
ol PROTECTION PROTECTION o
BAY.UNIT BAY UNIT
EIPowWER OrPower
L] (-

— 233 —



TOSHIBA




TOSHIBA = B6F250784

OO
Appendix | .
Typical External Connectiq%@
(\\}
O
&N
>
N
<4
N
Q)O
N
&




TOSHIBA

6F250784

External Connection for Bay Unit

BUSBAR _ ZONE-A o BS ZONE-C
ZNEB | VNN Y 7T T
1 I 1 v~[fv 11 11 v\l}\/
10513 2 mps-1Y -2 ,\?,[A mDS-1) 2 NDS-1Y -2 ATA
_____ VI-A VT8 T VI VT-D
108 mcB - m1CB nc8 S
To CU To CU

.
LT Le
LY
AR

m+1CT nCT

- mCT
1CT ‘ﬁ
4

Bay unit (BU)

TB1 1

i(FRAME EARTH)

@ o g _
1DS1-1 aux. contact WG : BI1
H BI5
) i 45
1DS1-2 aux. contact W __LE@
H Bl6
V7 R—
1 R14 BI3
; B15 BI7
Command trip _Lélg_@
(Gas Press Low) 1 i
A-ph i
External trip P A
signals B-ph [
(CBF Initiation) oo ! ﬁ
H |
) |

= +5Vdc
DC-DC

iBo |
O o

L 4 o Jai0

_:'IE—CASE EARTH

SUPPLY

%\m ki

(*)This connection is connected by
short-link before shipment.

o ——————————————— 8|

T

=
o

)

BO4-1
B0O4-2

B0O4-3

|
TB3-A10{
|

' _BI0

BO5-1

)

=

BO5-2

=

TB3-A121
BO6-1 !

B

=
w

B0O6-2

@ :
\}‘D

terminal
ough optical

TB2-A6 !

)

BO2 B6 |

GRB100-B300:
Binary outputs!

Other circuits are
same as Model B310

External connections for GRB100-B300B, B310B

BU: Model GRB100-B300B, 310B

Terminal Block Arrangement (Rear view)

— 236 —



TOSHIBA 6F2S0784

BUSBAR _ ZONE-A o B ZONE-G
ZNEB o | ooed
I 11 vl/v I 1 1N vl/v
10s-1Y -2 mDS-1Y -2 ATA m+DS-1Y -2 NDS-1Y -2 ATA
----- VI-A VT-B T V-G VT-D
18 mcB — m+1CB ncB Y
To CU To CU

I
g
v

- meT m+1CT nCT
v v v v (b

Bay unit (BU)
e .

om, PT terminal
through optical

|
) i
_ W0 gl 188
1DS1-1 aux. contact B3 1-B3 BI1 | (8 LED1

1
(N/C) TR3 I-A4 —
183 i—Rd BI5 @ LED2

/0 _|183las

N/C) TR AR —
TR3 :-RA BI6 | &® LED.

1DS1-2 aux. contact

BO3 .

LED156%

Command trip
(Gas Press Low)

short-link before shipment. BU: Model GRB100-B410L

Terminal Block Arrangement (Rear view)

. BO4-1
External trip
signals ) B0O4-2
(CBF Initiation)
1 BO4-3
LED16 (& |
|
TB3-AL0]
BOS-1| A7 |
1 H
LED17 yn:
BO5-2 > i
!
}ﬁ!
|
BO61 | Apa-piy]
\
|
i LED18 (& Ems !
B4 :-A BO6-2 s i
ED reset TB4| _B13:
LED test T4 RL6 m 1
H |
i B
i BO1 18285 |
I_ H
L 4 DC 162 A0 > +5vde T82:6 |
SUPPLY BO2 |
i
is connection is connected by |
|
i

Typical external connections for GRB100-B410L with LED indication (option)
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TOSHIBA
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Application Example: Bl, BO, LED of GRB100-410L

BUSBAR
® N !_ B3 |
1DS1-1 aux. contact | <~ TRalpy | BI1 | (¥ LED1 |
N/C) TR3; —Ad .
1 TR3l R4 BI5 | & Lep2 I P
1DS1-1 1DS1-2 —» wo | .
B3 -A5
1DS1-2 aux. contact TR -BA BI2 | @ LED3
N/C) TRl —A6 TP1-1
TR’;i -B6 BI6 | & LED4
| TP1-2 B trip command
TB3| =A14_ . }
1C8 TB3—BU ] BI3 | &b LED9 (to trip coil)
183815 | BI7 | @ LED10O
I
s2 \ — TB3 416
TR B14 ] @ LeDit
| ] .
A-ph - TB2 CB trip command
External trip 3 Tle Al BI11 (to trip coil)
signals B-ph |12 A2
(CBF Initiation) i TBZl 8 H BI112
TBQi—BZ BI13 14 & |
TB3-A7
| - BP(87) trip signal
! BO3 /_IES-EZ | (for alarm)
| LED1568 |
/0 |18dl -p3 18 T83-A8 |
» 1DS2 aux. contact ; Eﬁij} Bl BO4-1 . 1
L‘Mj/ BO4-2 1 18388 I
BO4-3 1 T83-A9 l
—— (B aux. contact
LED16 (&) i
TBAI0} Bp (End zone prot.)
BO5-1 f + trip signal
228 (for alarm)
LED reset LEDITE) gyl
LED test

TB3-A12
BP trip signal
BO6-1 {m_;' (to lockout relay)
|

5802 BP trip signal
TBz—Bei (for autoreclose block)

— 239 —



TOSHIBA 6F2S0784

External Connection for Central Unit

Central unit (CU)

1041 (108) TB1- A3
83
BO1 A
goz | | ol
| A2

i
i
i
i
i
i
i
i
i i
i !
i 10#2(1028) TB2- A2 | ¢
: sor[ 7 ]
i —
i goz| | .
i
i BO3 /_
i B2 !
| i
! TB2-A3_;
i 1
i BO4 /;:
i 1
i Ag !
: BOS /m
i [
i A5 1
i i
| oo [
(+) : A6
Indication TB1-;B4
reset —— tg ] BI1 BO7 /;
Bus protection 185
block JAS BI2 o7
CBF  protection A6 BI3
block 87 BO8 B
v B4
Hi2 BI5
i
[A9 BI6
B10
10 BI7
B11
A1]1 BIg
212 BI9
Bl BI10
at BIT1
B BI12
)
i
182 BI13
B BI14
Al5
RIS BI15
RELAY
B12 . FalLuRE
i
i
TB2-A18 ;
COM2-A H ST RS485 |/F for Substation Control & Monitoring
i 3 CON2-B AT it System (IEC60870-5-103)
i 19 oV A6
LI Irari IR o8|
SUPPLY (0 C1B16] com-p —182=B1 <om=c>~ RS485 I/F for
H ’
ov B16 : P
i
i
EARTH 0PT11 —>—_From/To OPT1 of BU1
' +] through optical cable
OPT H i
.
(*)This connection is H |
by short-link befor 0PT48 g%— From/To other BU through
+] 0pt|ca| cable OPT OPT OPT OPT CN1

11

O]
o

[ | 0 ) e e e | o |

A1
102B

Typical external connections for GRB100-C3*0B

CU: Model GRB100-C3+0B

Terminal Block Arrangement (Rear view)
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Central unit (CU)

............................................... -
! 10#1(108)
IEG-!]
VT-A from Busbar i2 Eg BO1 |_ Al
LI3E P
[ZE 802 A2
e E BO3 i
ES — B2
For VI-B | i, [BIE i
= 1042(1028) Tho- A2 |
: BO1 |_ a
= L 4
For VT-¢ = oz [ | o |
;g BO3 T o :
= i
H T82-A3 !
For VT-D ig P
E BO4 B3 |

N Q'w_'
I(CASE EARTH) sos |

%
Y
U

[Default Setting] B5
(+) i A6

Indication A
reset ~ 181 ji BI1 BO7 /;
Bus protection BS
block i Bi2
CBF protection A6 BI3
block R7

TAT Bl4

4 BI5

1B9

LAY B16

:ﬂn—m BI7

B11

Al BI8

BB

B13

ALz BI10

' BIT1

Bl12
)
TBZf!

i BI13

B4 Bli4

A15

B15 BI15

RELAY
FAILURE

RS485 | /F for Substation Control & Monitoring System
(1EC60870-5-103)

RS485 |/F for
RSM100

0PT11 —>—— From/To OPT1 of BU1 through
' +] optical cable
OPT ! i
i '
ted byl ol
. +—>— From/To other BU through
! g—é] optical cable

|

! i

i T

| >é) IRIG-B B2 7181
i i

i

(*)This connection j
short-link befor,

A1 B18
102B 108

CU: Model GRB100-C4*0B

Typical external connections for GRB100-C4*0B Terminal Block Arrangement (Rear view)
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N

()O

Appendix J

9
Relay Setting Sheet (g

1. Relay Identification 0
2. Contacts Setting Q

3. Relay and Protection Schem g Sheet
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Relay Setting Sheets

1. Relay Identification

Relay type

Frequency

VT rating

Password

Active setting group

2. Contacts Setting
(1) CU-IO#1  BO1

Date: O
Serial Number

CT rating O

L 4

dc supply voltage

BO2

BO3

(2) CU-I0#2  BO1

QS

BO2
BO3
BO4
BO5
BO6
BO7
BO8
BO9

BO10
BO11
BO12

Lok

os)

BO13
(3) BU-CHn  BO1 q\()

v

%

vs]

k)

%,

3@otection Scheme Setting Sheet

L 4
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Relay and Protection Scheme Setting Sheet

Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents No voltage With voltage User
FEPx1 FEPx2 FEPx3 FEPx4 FEPx1 FEPx2 FEPx3 FEPx4 Setting_
5A rating | 1A rating 310 320 330 340 410 420 430 440 N

1] Active group 1-4 — | Active setting group

2 CH1 name Specified by user — ]CH name Specified by user

3 CH2 name Specified by user — |ditto Specified by user

4 CH3 name Specified by user — |ditto Specified by user

5 CH4 name Specified by user —  |ditto Specified by user

6 CH5 name Specified by user — |ditto Specified by user

7 CH6 name Specified by user —  |ditto Specified by user

8 CH7 name Specified by user — |ditto Specified by user

9 CH8 name Specified by user — |ditto Specified by user

10 CH9 name Specified by user — |ditto - Specified by user - Specified,by user

11] CH10 name Specified by user — |ditto - Specified by user - Spegified byguser

12| CH11 name Specified by user — |ditto - Specified by user - Specified'by user

13| CH12 name Specified by user — |ditto - Specified by user - Specified by user

14] CH13 name Specified by user — |ditto - Specified by user - Spegified by user

15| CH14 name Specified by user — |ditto - Specified by user - Specifiedhby user

16] CH15 name Specified by user — |ditto - Specified by user - Specified by user

17| CH16 name Specified by user — |ditto - Specified by user - Specified by user

18] CH17 name Specified by user — |ditto - Specified by user - Specified by user
19| CH18 name Specified by user — |ditto - Specified by user - Specified by user
20| CH19 name Specified by user — |ditto - Specified by user - Specified by user
21| CH20 name Specified by user — |ditto - Specified by user - Specified by user
22| CH21 name Specified by user — |ditto - Specified by user - Specified by user
23| CH22 name Specified by user — |ditto - Specified by user - Specified by user
24| CH23 name Specified by user — |ditto - Specified by User, - Specified by user
25| CH24 name Specified by user — |ditto - Specif ieddby, user - Specified by user
26| CH25 name Specified by user — |ditto - ditto - ditto
27| CH26 name Specified by user —  |ditto - ditto - ditto
28| CH27 name Specified by user ditto - ditto - ditto
29| CH28 name Specified by user — |ditto - ditto - ditto
30| CH29 name Specified by user ditto - ditto - ditto
31| CH30 name Specified by user — |ditto - ditto - ditto
32| CH31 name Specified by user ditto - ditto - ditto
33| CH32 name Specified by user — |ditto - ditto - ditto
34 VTA 1- 20000 — | VT ratio of zone A - 2000
35 V1B 1- 20000 — VT ratio of zone B - 2000
36 VTC 1- 20000 — | VT ratio of zone C = 2000
37 VTD 1- 20000 — VT ratio of zone D - 2000
3 c.1P BLK - Trip — U.nd?mﬁﬁm, coupler CB BLK

triped or not
39 IDSV Off - ALM&BLK - ALM — Id monitoring control ALM
40 AISV Off - ALM&BLK - ALM — | AC input imbalance monitoring ALMEBLK
41| AIFDSV OFf - ALMBBLK - ALM I S - ALM
monitoring control

42 DSSV Off - ALM&BLK - ALM — | DS monitoring control ALM
43 CBsSV Off - ALM&BLK - ALM — | CB monitoring contrel ALM
44 BFLOGIC BF1-BF2 — | CBF logic option BF1
45 1/BF1 Off - T-TOC — | CBF re-trip Off
46 1/BF2 Off - On — | CBF related trip Off
47 1/ BFEXT Off - On — | CBF initiation by ext. trip Of f
48 2 BF1 Off - T-TOC — | CBF re-trip, Off
49 2 BF2 Off - On — | CBF related trip Off
50 2 BFEXT Off - On — | CBF initiation bytext. trip Off
51 3 BF1 Off -T-TOC — | CBF re-trip, Off
52 3 BF2 Off - On — | CBF related"trip Off
53 3 BFEXT Off - On — || CBF initiation by ext. trip Of f
54 4 BF1 Off - T-TOC — | €BF re-trip Off
55 4 BF2 Off - On - | CBFEyelated trip Of f
56 4 BFEXT Off - On — | CBF Initiation by ext. trip Off

57 5 BF1 Off - T-TOC — |'CBF re-trip Of f
58 5 BF2 Off - On —< \| CBF related trip Off

59 5| BFEXT Off - On — /| CBF initiation by ext. trip Off
60 6 BF1 Off - T- TOG, & | CBF re-trip Off
61 6 BF2 Off - On — | CBF related trip Off
62 6 BFEXT Off - On — | CBF initiation by ext. trip Off
63 7 BF1 Off'<1i,- TOC — | CBF re-trip Off
64 7 BF2 Off -'On — | CBF related trip Off
65 7 BFEXT Ofif - On — | CBF initiation by ext. trip Off
66 8 BF1 Off - T- TOC — | CBF re-trip Off
67 8 BF2 Off - Of — | CBF related trip Off
68 8 BFEXT Off AOn — | CBF initiation by ext. trip Off
69 9/ BF1 Off=T - TOC — | CBF re-trip = Off [ = ] Off

70 9 BF2 Off - On — | CBF related trip - | Off | - | Off
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Relay and Protection Scheme Setting Sheet

Default Setting of Relay Series(5A rating / 1A rating)

Ne Name Range Units Contents No voltage With voltage User
FEPx1 FEPx2 FEPx3 FEPx4 FEPx1 FEPx2 FEPx3 ‘ FEPx4 Setting
5Arating | 1A rating 310 320 330 340 410 420 430 440 o]

71 9 BFEXT Off - On — | CBF initiation by ext. trip - Off - Off

72 10 BF1 Off - T- TOC — | CBF re-trip - Off - Of f

73 10 BF2 Off - On — | CBF related trip - Off - Off

74 10| BFEXT Off - On — | CBF initiation by ext. trip - Of f - Of f

75 11 BF1 Off - T- TOC — | CBF re-trip — Off — Of f

76 11 BF2 Off - On — | CBF related trip - Off - Of f

77 11 BFEXT Off - On — | CBF initiation by ext. trip - Off - Off

78 12 BF1 Off - T- TOC — CBF re-trip - Of f - Off

79 12 BF2 Off - On — ] CBF related trip — Off — Of f

80 12 BFEXT Off - On — ] CBF initiation by ext. trip - Off - Of f

81 13 BF1 Off - T- TOC — | CBF re-trip - Of f - Of f

82 13 BF2 Off - On — | CBF related trip - Off - Of f

83 13 BFEXT Off - On CBF initiation by ext. trip - Off -- off

84 14/ BF1 Off - T- TOC — | CBF re-trip — Off — Of f

85 14 BF2 Off - On — | CBF related trip — Of f — Of f

86 14 BFEXT Off - On — ] CBF initiation by ext. trip - Of f - Off

87 15 BF1 Off - T- TOC — | CBF re-trip - Off - of f

88 15 BF2 Off - On — | CBF related trip - Of f — Of f

89 15 BFEXT Off - On — | CBF initiation by ext. trip - Off -- Of f

90 16 BF1 Off - T- TOC — | CBF re-trip — Off — Of f

91 16 BF2 Off - On — ] CBF related trip — Of f = Of f

92 16 BFEXT Off - On — ] CBF initiation by ext. trip - Of f == Of f

93 17 BF1 Off - T- TOC — | CBF re-trip - Off - Off

94 17 BF2 Off - On — ] CBF related trip - Off - Of f

95 17 | BFEXT Off - On — | CBF initiation by ext. trip — Off - Of f

96 18 BF1 Off - T- TOC — ] CBF re-trip -- Off: - Of f

97 18 BF2 Off - On — | CBF related trip - Off -- Off

98 18 BFEXT Off - On — | CBF initiation by ext. trip - Of f - Off

99 19 BF1 Off - T- TOC — | CBF re-trip — Off - Of f

100 19 BF2 Off - On — | CBF related trip - Of f - Off

101 19 BFEXT Off - On — | CBF initiation by ext. trip - Off. -- Off

102 20 BF1 Off - T- TOC — CBF re-trip - Of f - Off

103 20/ BF2 Off - On — ] CBF related trip — Of f - Of f

104 20 BFEXT Off - On — ]| CBF initiation by ext. trip - Off - Off

105 21 BF1 Off - T- TOC — | CBF re-trip - Of f - Of f

106 21 BF2 Off - On CBF related trip - Of f - Of f

107 21 BFEXT Off - On — | CBF initiation by ext. trip - Off - Off

108 22 BF1 Off - T- TOC — | CBF re-trip - Off - Off

109 22 BF2 Off - On — | CBF related trip - Of f - Of f

110 22 BFEXT Off - On — | CBF initiation by ext. trip = Off -- Off

111 23 BF1 Off - T- TOC — | CBF re-trip -4 Off - Off

112 23 BF2 Off - On — ] CBF related trip - Off - Off

113 23 BFEXT Off - On — ] CBF initiation by ext.4rip - Of f - Of f

114 24| BF1 Off - T- TOC — | CBF re-trip - Off -- Off

115 24 BF2 Off - On — ] CBF related trip - Off - Off

116 24 BFEXT Off - On — | CBF initiation by ext:ttip - Off -- Off

117 25 BF1 Off - T- TOC — | CBF re-trip -~ Off — Off
118 25 BF2 Off - On — | CBF related trip: - Off - Off
119 25/ BFEXT Off - On — | CBF initiation by ext. trip -- Off - Off
120 26 BF1 Off - T- TOC — | CBF re-trip - Off - Off
121 26/ BF2 Off - On — | CBF relatéd ffip - Off - Off
122 26 BFEXT Off - On — | CBF initiation by¢ext. trip - Off — Off
123 27 BF1 Off - T- TOC — {JCBF restrip - Off - Off
124 27 BF2 Off - On — | CBEyrelateditrip -- Off - Off
125 27 BFEXT Off - On — JCBF nitiation by ext. trip - Off - Off
126 28 BF1 Off - T- TOC — O CBF re-trip. - Off — Off
127 28 BF2 Off - On & | CBE related trip - Off - Off
128 28 BFEXT Off - On <. | CBFinitiation by ext. trip -- Off - Off
129 29 BF1 Off - T- TOC — CBFyre-trip - Of f - Of f
130 29 BF2 Off - On — 4] CBF related trip - Off — Off
131 29 BFEXT Off - On — | JCBF initiation by ext. trip - Off - Off
132 30 BF1 Off - T- TOC —4 | CBF re-trip - Off - Off
133 30 BF2 Off - On, CBF related trip - Of f - Of f
134 30/ BFEXT Off - On — | CBF initiation by ext. trip -- Off - Off
135 31 BF1 Off).,T - TOC. — | CBF re-trip - Off - Off
136 31/BF2 Offiai@n — | CBF related trip - Off - Off
137 31 BFEXT Off - On — | CBF initiation by ext. trip -- Off -- Off
138 32 BF1 Offf=T - TOC — | CBF re-trip - Off - Off
139 32 BF2 Off - On — ] CBF related trip - Off — Off
140 32 BFEXT Off - O — | CBF initiation by ext. trip - Off - Off
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TOSHIBA 6F2S0784
Relay and Protection Scheme Setting Sheet
Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents No voltage With voltage User
FEPx1 | FEPx2 | FEPx3 | FEPx4 | FEPx1 | FEPx2 | FEPx3 | FEPx4 Setting
5Arating | 1A rating 310 320 330 340 410 420 430 440
41 BFTRIO —_ Off-On — | CBEF transfer operating time [@
42 COMTP Off - On — _JCommand trip enable Of
43 EFPTR Off - On — JEnd fault transfer trip enable Of
44 CTFEN Off - On - OPT-On — JCTF detect.function use or not - | Off
45 CTFCNT NA - BLK — 1Control by CTF detectinon - 1 NA
46 DIFCH 500 - 3000 A inimum operating current of 2000
147 DIFZ 500 - 3000 A inimum operating current of 2000
148] SLPCH 0.30 - 0.90 -__|ISlope of DIFCH relay 0.30
149 SLPZ 0.30 - 0.90 - |Slope of DIFDZ relay 0.30
150) DIFSV 20 - 3000 A |Minimum operating current of 200
151 TIDSV 0 - 60 s__|ld err detected timer 10
152} TBRDG 0 - 60 s Jbridge timer 60
153] TDSSV 0 - 60 s DS failure detected timer 60
154] TCBSV 0-60 s__|CB failure detected timer 10
155 1CT 100 - 10000 A__|CT primary value 2000
156} 2CT 100 - 10000 A [ditto 2000
157] 3CT 100 - 10000 A _|ditto 2000
158 4 CT 100 - 10000 A [ditto 2000
159 5CT 100 - 10000 A _|ditto 2000
160] 6CT 100 - 10000 A _|ditto 2000
161 7CT 100 - 10000 A _|ditto 2000
162 8CT 100 - 10000 A _|ditto 2000
163] 9CT 100 - 10000 A |ditto - 2000 -~ 2000
164} 10 CT 100 - 10000 A _|ditto - 2000 - 2000
165} 11 CT 100 - 10000 A |ditto - 2000 - 2000
166} 12CT 100 - 10000 A __|ditto - 2000 - 2000
167 13CT 100 - 10000 A _|ditto - 2000 - 2000
168} 14 CT 100 - 10000 A _|ditto - 2000 - 2000
169 15CT 100 - 10000 A |ditto - 2000 - 2000
170) 16 CT 100 - 10000 A _|ditto - 2000 - 2000
171 17CT 100 - 10000 A _|ditto - 2000 - 2000
172 18 CT 100 - 10000 A _|ditto -~ 2000 - 2000
173 19CT 100 - 10000 A __|ditto - 2000 - 2000
174 20 CT 100 - 10000 A __|ditto = 2000 - 2000
175) 21CT 100 - 10000 A _|ditto - 2000 - 2000
176} 22 CT 100 - 10000 A ]ditto - 2000 - 2000
177] 23CT 100 - 10000 A _|ditto - 2000 - 2000
178 24CT 100 - 10000 A _|ditto - 2000 - 2000
179 25CT 100 - 10000 A _|ditto =~ 2000 - 2000
180) 26 CT 100 - 10000 A |ditto - 2000 - 2000
181 27 CT 100 - 10000 A _|ditto - 2000 - 2000
182 28 CT 100 - 10000 A _|ditto - 2000 - 2000
183 29 CT 100 - 10000 A |ditto - 2000 - 2000
184 30CT 100 - 10000 A __|ditto - 2000 - 2000
185} 31CT 100 - 10000 A _|ditto - 2000 - 2000
186 32CT 100 - 10000 A _|ditto - 2000 - 2000
187 TBFDO 0.00 - 10.00 s JCBF operatin drep-off times 0.10
188} TCBO 0.00 - 10.00 s ICB opened timer for EEP-TR 1.00
189 CFID 50 - 3000 A _]id level of CTE scheme - 200
190 CFUV 20 - 60 V__JUV level of CTF scheme - 20
191 CFDV 1-10 % _JUVD legvel of CTFscheme - 7
1921 CFOVG 0.1-10.0 V__JZero pahse ovemvoltage of CTF. - 1.0
193] 10CB 0.1-2.0 — [Minimum,operating _current 0.8
194 T1B1 0 - 500 ms JCBEtimerforre-trip 150
195} T1B2 0 - 500 ms,_JCBF timer, for related trip 200
196 2 OCB 0.1-2.0 — IMinimum operating current 0.8
197 T2 B1 0 - 500 ms_JCBEtimer for re-trip 150
198 T2 B2 0 - 500 mMSHICBF timer for related trip 200
199 3 0CB 0.1-2.0 — IMinimum operating _current 0.8
200 T3 B1 0 - 500 m$ \JCBF timer for re-trip 150
201 T3 B2 0 - 500 ms_JCBF timer for related trip 200
202 4 OCB 0.1-2.0 = Minimum operating current 0.8
203 T4 B1 0 - 500 ms JCBF timer for re-trip 150
204] T4 B2 0 - 500 ms_JCBF timer for related trip 200
205 5 0CB 0.1-.2.0 — IMinimum operating current 0.8
206 T5 B1 0 - 500: ms_JCBF timer for re-trip 150
207 T5 B2 0y 500 ms_JCBF timer for related trip 200
208 6 OCB 0.1 - 2.0, — ]Minimum operating current 0.8
209 T6 B1 0 - 500 ms_|CBF timer for re-trip 150
210 T6 B2 0 - 500 ms_|CBF timer for related trip 200
211 7 OCB 01-20 — IMinimum operating current 0.8
212 T7 B1 0 - 500 ms_JCBF timer for re-trip 150
213] T7 B2 0 - 500 ms JCBF timer for related trip 200
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TOSHIBA 6F2S0784

Relay and Protection Scheme Setting Sheet

Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents No voltage With voltage User
FEPx1 | FEPx2 | FEPx3 | FEPx4 | FEPx1 | FEPx2 | FEPx3 | FEPx4 Setting

SA rating | 1A rating 310 320 330 340 410 420 430 440
214 8 OCB 0.1-2.0 — _|Minimum operating _current 0.8
215 T8 B1 0-500 ms_|CBF timer for re-trip 150
216 T8 B2 0 - 500 ms_JCBF timer for related trip 200
217 9 OCB 0.1-2.0 — ]Minimum operating _current - 0.8 - 0.8
218] T9 B1 0 - 500 ms_JCBF timer for re-trip - 150 — 150
219 T9 B2 0 - 500 ms_JCBF timer for related trip - 200 — 200
220 10 OCB 0.1-2.0 — _]Minimum operating _current - 0.8 - 0.8
221 T10 B1 0 - 500 ms_JCBF timer for re-trip - 150 -~ 150
222 T10 B2 0 - 500 ms_JCBF timer for related trip - 200 — 200
223 11 OCB 0.1-2.0 — ]Minimum operating _current - 0.8 - 0.8
224 T11 B1 0 - 500 ms_JCBF timer for re-trip - 150 -~ 150
225 T11 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
226 12 OCB 0.1-2.0 — |Minimum operating current - 0.8 - 0.8
227 T12 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
228 T12 B2 0 - 500 ms_JCBF timer for related trip - 200 — 200
229 13 OCB 0.1-2.0 — |Minimum operating current - 0.8 - 0.8
230 T13 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
231 T13 B2 0 - 500 ms_JCBF timer for related trip - 200 — 200
232 14 OCB 0.1-2.0 — |Minimum operating current - 0.8 - 0.8
233 T14 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
234 T14 B2 0 - 500 ms_JCBF timer for related trip - 200 — 200
235 15 OCB 0.1-2.0 — |Minimum operating current - 0.8 - 0.8
236 T15 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
237 T15 B2 0 - 500 ms_JCBF timer for related trip - 200 —- 200
238 16 OCB 0.1-2.0 — ]Minimum operating current - 0.8 - 0.8
239 T16 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
240 T16 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
241 17 OCB 0.1-2.0 — ]Minimum operating current - 0.8 — 0.8
242 T17 B1 0 - 500 ms_JCBF timer for re-trip - 150, - 150
243 T17 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
244 18 OCB 0.1-2.0 — ]Minimum operating current - 0.8 — 0.8
245 T18 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
246 T18 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
247 19 OCB 0.1-2.0 — _Minimum operating _current — 0.8 — 0.8
248] T19 B1 0 - 500 ms_JCBF timer for re-trip = 150 - 150
249 T19 B2 0 - 500 ms_JCBF timer for related trip = 200 - 200
250 20 OCB 0.1-2.0 — _Minimum operating _current - 0.8 — 0.8
251 T20 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
252 T20 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
253 21 OCB 0.1-2.0 — ]Minimum operating current - 0.8 — 0.8
254] T21 B1 0 - 500 ms_JCBF timer for re-trip = 150 - 150
255 T21B2 0 - 500 ms_JCBF timer for related tfip = 200 - 200
256 22 OCB 0.1-2.0 — _IMinimum operatingd current - 0.8 — 0.8
257 T22 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
258 T22 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
259 23 OCB 0.1-2.0 — _Minimum operating “clgrent — 0.8 — 0.8
260 T23 B1 0 - 500 ms_JCBF timer for re-trip. - 150 — 150
261 T23 B2 0 - 500 ms_JCBF timer forgelated tip - 200 - 200
262 24 OCB 0.1-2.0 — _Minimum operating”_current - 0.8 - 0.8
263] T24 B1 0 - 500 ms_JCBF timer.for re-trip - 150 — 150
264 T24 B2 0 - 500 ms_|CBF timer for related'trip - 200 - 200
265 25 OCB 0.1-2.0 — _IMinimum operating _current - 0.8 - 0.8
266 T25B1 0 - 500 ms JCBF timer.for restrip - 150 - 150
267 T25 B2 0 - 500 ms JCBE timer forrelated trip - 200 - 200
268 26 OCB 0.1-2.0 —_ IMinimumheperating _current - 0.8 - 0.8
269 T26 B1 0 - 500 ms JEBF timer for re-trip - 150 - 150
270 T26 B2 0 - 500 ms JCBRtimer for related trip - 200 - 200
271 27 OCB 0.1-2.0 —~Minimum operating current - 0.8 - 0.8
272 T27 B1 0-500 ms_JCBF timer for re-trip — 150 — 150
273] T27 B2 0 - 500 ms M CBF timer for related trip - 200 - 200
274 28 OCB 0.1-2.0 — /. JMinimum operating current - 0.8 - 0.8
275 T28 B1 0 - 500 ms |CBF timer for re-trip - 150 - 150
276 T28 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
277 29 OCB 0.1-2.0 — ]Minimum operating _current - 0.8 - 0.8
278 T29 B1 05500 ms_|CBF timer for re-trip — 150 - 150
279 T29 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
280 30 OCB 04,- 2.0 — ]Minimum operating _current - 0.8 - 0.8
281 T30 B1 0 - 500 ms_|CBF timer for re-trip - 150 - 150
282 T30 B2 0 - 500 ms_JCBF timer for related trip - 200 - 200
283 31 OCB 0.1 2.0 — ]Minimum operating _current - 0.8 - 0.8
284 T31B1 04500 ms_|CBF timer for re-trip - 150 - 150
285 T31 B2 0 - 500 ms_JCBF timer for related trip - 200 — 200
286 32 OCB 0.1-2.0 — |Minimum operating current - 0.8 - 0.8
287 T32 B1 0 - 500 ms_JCBF timer for re-trip - 150 - 150
288 132 B2 0-500 ms ICBF timer for related trip - 200 = 200

248 —



TOSHIBA 6F2S0784

Relay and Protection Scheme Setting Sheet

Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents No voltage With voltage User
FEPx1 | FEPx2 | FEPx3 | FEPx4 | FEPx1 | FEPx2 | FEPx3 | FEPx4 Setting
_ 5A rating | 1A rating 310 320 330 340 410 420 430 440
289 UVSF 60 - 100 V |Phase-to-phase undervoltage -~ 30
290 UVGF 20 - 60 V__|Phase-to-earth undervoltage - 46
291 OVGE 0.1-10.0 V__1Zero-phase overvoltage - 10.0
292] BISW 1 Norm - Inv — [Binaryinput Norm
293] BISW 2 Norm - Inv — |ditto Norm
294 BISW 3 Norm - Inv — _|ditto Norm
295 BISW 4 Norm - Inv — |ditto Norm
296] BISW 5 Norm - Inv — _|ditto Norm
297 BISW 6 Norm - Inv — |ditto Norm
298 BISW 7 Norm - Inv — _|ditto Norm
299 BISW 8 Norm - Inv — |ditto Norm
300 BISW 9 Norm - Inv — _|ditto Norm
301] BISW 10 Norm - Inv — |ditto Norm
3021 BISW 11 Norm - Inv — |ditto Norm
303] BISW 12 Norm - Inv — _|ditto Norm
304 BISW 13 Norm - Inv — _|ditto Norm
305 BISW 14 Norm - Inv — _|ditto Norm
306| BISW 15 Norm - Inv — |ditto Norm
307 LED1 0 - 3071 — JConfigrable LEDs 0
308] LED2 0 - 3071 — _|ditto 0
309 LED3 0-3071 — _|ditto 0
310] LED4 0 - 3071 — Jditto )
311] _Plant name Specified by user — JPlant name Spegified byluser
312| Description ditto — JMemorandum for user Specmed by user
31 AzidDrI;(s:s(l(-lggl\)/l) 1-32 — JRelay ID No. for RSM 1
314 AdIdErSS;(CRDS)M) 0-254 — |Relay ID No. for IEC103 2
315 232C 9.6-19.2-38.4-57.6 — _JComm. speed for RSM 9.6
316) IECBR 9.6-19.2 — JComm. speed for IEC103 19.2
317] |ECBLK Normal - Blocked — JComm. switch for IEC103 Normal
318] ZA trip None - Operate - Reset - Both] — JEvent record trigger Both
319 ZB trip None - Operate - Reset - Both] — ]ditto Both
320 ZC trip None - Operate - Reset - Both] — ]ditto Both
321 ZD trip None - Operate - Reset - Both] — ]ditto Both
322 Trip None - Operate - Reset - Both] — |ditto Both
323| CBF-retrip |None - Operate - Reset - Both| — [ditto Both
324] CBF-trip None - Operate - Reset - Both] — ditto Both
325 CBF-TR None - Operate - Reset - Both] — [ditto Both
326 COM:-trip None - Operate - Reset - Both] — ]ditto Both
327 EFP-TR None - Operate - Reset - Both] — |ditto Both
328| Bus bridge |None - Operate - Reset - Both] — ditto Both
329 Trans.bus |None - Operate - Reset - Both| — ]ditto Both
330 BP block None - Operate - Reset - Both] — [ditto Both
331] CBF block ]|None - Operate - Reset - Both| — ]ditto Both
332 Ind. reset None - Operate - Reset - Both] — ]ditto Both
333 Relay fail None - Operate - Reset - Both] — ditto Both
334 CT err None - Operate - Reset - Both] — |ditto Both
335 VO err None - Operate - Reset - Both] — ditto - | Both
336) V2 err None - Operate - Reset - Both] — |ditto - | Both
337 Id err None - Operate - Reset - Both] — [ditto Both
338] DS fail None - Operate - Reset - Both| — {}ditto Both
339 CB fail None - Operate - Reset - Both] — |ditto, Both
340 CTF None - Operate - Reset - Both] — Jditto - | Both
341 CH1 Bl None - Operate - Reset - Both] —&jditto Both
342 CH2 BI None - Operate - Reset - Bothjy & |ditio Both
343 CH3 BI None - Operate - Reset - Bothjd =, |ditto Both
344] CH4 BI None - Operate - Reset - Bothjw, — “Jditto Both
345) CH5 Bl None - Operate - Reset - Both] —4 |ditto Both
346 CH6 BI None - Operate - Reset - Both| — | }ditto Both
347 CH7 Bl None - Operate - Reset - Bothf,. = ]ditto Both
348 CH8 Bl None - Operate - Réset=Both|] —~— |]ditto Both
349 CH9 BI None - Operate - Reset=Both| — |ditto - Both - Both
350) CH10 BI None - Opetate - Resét - Both] — ]ditto - Both - Both
351 CH11 Bl None @peratesReset@Both| — ]ditto - Both - Both
352 CH12 Bl Nong - Operate - Réset - Both| — |ditto - Both -~ Both
353] CH13 Bl Nohe - Opefate - Reset - Both| — [ditto - Both - Both
354 CH14 Bl None - Operate - Réset - Both] — |ditto - Both - Both
355) CH15 Bl None=Operate £Reset - Both| — |ditto - Both - Both
356 CH16 BI None - Opératé - Reset - Both] — ditto - Both — Both
3571 CH17 Bl |None - Operate - Reset - Both] — [ditto - | Both - | Both
358] CH18 Bl _ |None - Operate - Reset - Both] — |ditto - | Both - | Both
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TOSHIBA 6F2S0784

Relay and Protection Scheme Setting Sheet

Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents No voltage With voltage User
FEPx1 | FEPx2 | FEPx3 | FEPx4 | FEPx1 | FEPx2 | FEPx3 | FEPx4 Setting
SA rating | 1A rating 310 320 330 340 410 420 430 440
359 CH19 BI None - Operate - Reset - Both| — [ditto - Both - Both
360] CH20 BI None - Operate - Reset - Both] — ditto - Both - Both
361 CH21 Bl None - Operate - Reset - Both| — |ditto - Both - Both
362 CH22 BI None - Operate - Reset - Both| — |ditto - Both - Both
363 CH23 BI None - Operate - Reset - Both| — |ditto - Both - Both
364] CH24 BI None - Operate - Reset - Both| — |ditto - Both - Both
369 CH25 Bl None - Operate - Reset - Both| — [ditto - Both - Both
366) CH26 BI None - Operate - Reset - Both| — |ditto -- Both - Both
367 CH27 BI None - Operate - Reset - Both| — [ditto - Both — Both
369 CH28 BI None - Operate - Reset - Both| — |ditto -- Both - Both
369 CH29 BI None - Operate - Reset - Both| — |ditto -- Both - Both
370) CH30 BI None - Operate - Reset - Both| — |ditto -- Both - Both
371 CH31BI None - Operate - Reset - Both| — |ditto -- Both — Both
372 CH32 Bl None - Operate - Reset - Both| — |ditto -- Both - Both
373] Sys. set change None - Operate — |ditto Operate
374 Rly. set change None - Operate — |ditto Operate
375 Grp. set chinge None - Operzie — dit_to Operale
376 Time 0.1-2.0 s__|Disturbance record 1.0
377] 10CG 0.1-10.0 - JOC element for disturbance 1.0
37§ 10CS 0.1-10.0 ~_[dito 2.0
379 2 OCG 0.1-10.0 - |ditto 1.0
380 20CS 0.1-10.0 - [|ditto 2:0
381 3 OCG 0.1-10.0 - [|ditto 1.0
382 30CS 0.1-10.0 - [ditto 2.0
383] 4 OCG 0.1-10.0 - |ditto 0
384 40Cs 0.1-10.0 ~_[dito 20
389 5 0CG 0.1-10.0 - [|ditto 10
386 5 0CS 0.1-10.0 - [|ditto 20
387 6 OCG 0.1-10.0 - [|ditto 1.0
388 6 OCS 0.1-10.0 - [|ditto 2.0
389 7 OCG 0.1-10.0 - [|ditto 10
390) 70CS 0.1-10.0 —_[dito 20
391 8 OCG 0.1-10.0 - |ditto 1.0
392] 8 OCS 0.1-10.0 - |ditto 2.0
393] 9 OCG 0.1-10.0 - |ditto - 1.0 - 1.0
394 9 0CS 0.1-10.0 - [|ditto — 2.0 — 2.0
395 10 OCG 0.1-10.0 - [|ditto - 1.0 - 1.0
396 10 OCS 0.1-10.0 - [|ditto = 2.0 — 2.0
397 11 OCG 0.1-10.0 - [|ditto » 1.0 - 1.0
398 11 OCS 0.1-10.0 - [|ditto L 2.0 - 2.0
399 12 OCG 0.1-10.0 — [dito K 10 - 10
400f 12 OCS 0.1-10.0 - |ditto - 2.0 - 2.0
401 13 OCG 0.1-10.0 —[dito - 10 - 10
4024 13 OCS 0.1-10.0 - |ditto — 2.0 — 2.0
403 14 OCG 0.1-10.0 ~ [ditto - 10 - 10
404§ 14 OCS 0.1-10.0 - |ditto _ 2.0 — 2.0
403 15 OCG 0.1-10.0 ~ [ditto - 10 - 10
406 15 OCS 0.1-10.0 - |ditto _ 2.0 — 2.0
407] 16 OCG 0.1-10.0 — [dito - 10 - 10
408 16 OCS 0.1-10.0 - |ditto _ 2.0 — 2.0
409 17 OCG 0.1-10.0 — [ditto - 10 - ')
410} 17 OCS 0.1-10.0 - alditto — 2.0 - 20
411 18 OCG 0.1-10.0 - |ditio - 1.0 — 1.0
4124 18 OCS 0.1-10.0 - Jditto — 2.0 - 20
413 19 OCG 0.1-10.0 - aditto - 1.0 - 1.0
414 19 OCS 0.1-10.0 > Jditto - 2.0 — 20
415 20 OCG 0.1-10.0 N GLES . 1.0 — 10
416 20 OCS 0.1-10.0 —|ditte, - 2.0 — 20
417} 21 0CG 0.1-10.0 __ [dito = 10 - 10
418 210CS 0.1-10.0 -\ |ditto - 2.0 — 20
419 22 OCG 0.1-10.0 — |ditio - 10 - 10
420 22 OCS 0.1-10.0 - |ditto - 2.0 — 20
421 23 OCG 0.1-10.0 - |ditto - 1.0 — 1.0
422 23 OCS 0:1 - 100 - [|ditto - 2.0 — 2.0
423 24 OCG 0.1%2140.0 - |ditto - 1.0 — 1.0
424 24 OCS 0.1 - 10.0. - [|ditto - 2.0 — 20
425 25 OCG 04>- 10.0 - |ditto - 1.0 — 1.0
426 25 0CS 0.1-10.0 - [|ditto - 2.0 — 20
427 26 OCG 0.1- 10,0 - |ditto - 1.0 — 1.0
428 26 OCS 0.1,410.0 - |ditto - 2.0 — 2.0
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TOSHIBA 6F2S0784
Relay and Protection Scheme Setting Sheet
Default Setting of Relay Series(5A rating / 1A rating)
Ne Name Range Units Contents No voltage With voltage User
FEPx1 | FEPx2 | FEPx3 | FEPx4 | FEPx1 | FEPx2 | FEPx3 | FEPx4 Setting
5A rating | 1A rating 310 320 330 340 410 420 430 440
429 27 OCG 0.1-10.0 B i) -- 1.0 - 1.0
430} 27 OCS 0.1-10.0 - ]ditto - 2.0 - 2.0
431 28 OCG 0.1-10.0 - ]ditto - 1.0 - 1.0
432 28 OCS 0.1-10.0 - Jditto = 2.0 — 2.0
433 29 OCG 0.1-10.0 - |ditto - 1.0 - 1.0
434 29 OCS 0.1-10.0 - Jditto -- 2.0 - 2.0
435 30 OCG 0.1-10.0 - ]ditto = 1.0 — 10
436} 30 OCS 0.1-10.0 - ]ditto - 2.0 - 20
437 31 0CG 0.1-10.0 - [ditto - 1.0 - 1.0
438 310CS 0.1-10.0 - Jditto - 2.0 — 2.0
439 32 OCG 0.1-10.0 - ]ditto - 1.0 - 1.0
440 320CS 0.7-10.0 __|gTo = 2.0 = 2.0
441 TRIP Off - On — JDisturbance trigger On
442 OCG Off - On — _|ditto Off
443 OCS Off - On — _[ditto Off
444] Display value Primary - Secondary — IMetering Primary
245 Time sync Off - IRIG - RSM — JTime _ Off
[ 449 GMT 12-+12 hrs_JTime 0
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PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One None

30 | 90 |User Norm Up Signi Delay| Delay| Shot Time Value|

1536
1537
1538 |CH1-DS2_N/O [13]CH1-BI2 X
1539 |CH1-DS2_N/C [14]CH1-BI6 X
1540 |CH1-DS3_N/O -
1541 |CH1-DS3_N/C -
1542 |CH1-DS4_N/O -
1543 |CH1-DS4_N/C —
1544 |CH1-CB_N/O 0 [15]CH1-BI3 X
1545 |CH1-CB_N/C 0 [16]CH1-BI7 X
1546
1547
1548
1549
1550
1551
1552
1553
1554 |CH2-DS2_N/O [29]CH2-BI2 X
1555 | CH2-DS2_N/C X 1 [30]CH2-BI6 X
1556 |CH2-DS3_N/O -
1557 |CH2-DS3_N/C -
1558 |CH2-DS4_N/O -
1559 |CH2-DS4_N/C -
1560 | CH2-CB_N/O [31]CH2-BI3 X
1561 |CH2-CB_N/C [32]CH2-BI7 X
1562
1563
1564
1565
1566
1567
1568
1569
1570 |CH3-DS2_N/O X 2 [45]CH3-BI2 X
1571 |CH3-DS2_N/C [46]CH3-BI6 X
1572 |CH3-DS3_N/O -
1573|CH3-DS3_N/C -
1574 |CH3-DS4_N/O -
1575 |CH3-DS4_N/C -
1576 |CH3-CB_N/O [47]CH3-BI3 X
1577 |CH3-CB_N/C {48]CH3.BI7 X
1578
1579
1580
1581
1582
1583
1584
1585
1586 |CH4-DS2_N/O [61]CH4-BI2 X
1587 |CH4-DS2_N/C [62]CH4-BI6 X
1588 |CH4-DS3_N/O -
1589 |CH4-DS3_N/C -
1590 |CH4-DS4_N/O -
1591 |CH4-DS4_N/C -
1592 |CH4-CB_N/O 0 [63]CH4-BI3 X
1593 |CH4-CB_N/C 0 [64]CH4-BI7 X
1594
1595
1596
1597
1598
1599
1600
1601
1602 |CH5-DS2_N/O
1603 |CH5-DS2_N/C

x
o

x
o

x| X

x

x

x

x
N

x
N

x
N

x
o

x
o

x| X

X

[77ICH5-BI2 X
[78]CH5-BI6 X

x
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Tumn Back| Release | Off | On | One None

30 | 90 |User Norm Up | Signal | Delay| Delay| Shot Time Value|

1604 | CH5-DS3_N/O -
1605 |CH5-DS3_N/C -
1606 | CH5-DS4_N/O -
1607 |CH5-DS4_N/C -
1608 |CH5-CB_N/O X 1 [79]CH5-BI3 X
1609 |CH5-CB_N/C X 1 [80]CH5-BI7 X

1618 |CH6-DS2_NIO X [93]CH6-BI2
1619 |CH6-DS2_NIC X [94]CH6-BI6
1620 |CH6-DS3_N/O -
1621|CH6-DS3_NIC =
1622 |CH6-DS4_NIO -
1623 |CH6-DS4_NIC -
1624 |CH6-CB_N/O X [95]CH6-BI3 X
1625 |CH6-CB_NIC X 2 [96]CH6-BI7 X

NN
x| X

N

1634 |CH7-DS2_N/O X [109]CH7-BI2 X
1635 |CH7-DS2_N/C X 0 [110]CH7-BI6 X
1636 |CH7-DS3_N/O -
1637 |CH7-DS3_N/C -
1638 |CH7-DS4_N/O -
1639 |CH7-DS4_N/C -
1640 |CH7-CB_N/O X [111]CH7-BI3
1641 |CH7-CB_N/C X [112]CH7-BI7

o

oo
x| >

1650 | CH8-DS2_NIO X 1 [25]CH8BI2 X
1651|CH8-DS2_NIC X 1 [126]cH8-Bl6 X
1652 |CH8-DS3_N/O 9
1653 |CH8-DS3_NIC -
1654 | CH8-DS4_NIO -
1655 | CH8-DS4_NIC -
1656 | CH8-CB_N/O X 1 [127]CH8-BI3 X
1657 | CH8-CB_NIC X 1 [128]CH8-BI7 X

1666 |CH9-DS2_N/O X [141]CH9-BI2
1667 |CH9-DS2_N/C X 2 [142]CH9-BI6
1668 |CH9-DS3_N/O -
1669 |CH9-DS3_N/C -
1670 |CH9-DS4_N/O -
1671|CH9-DS4_N/C -

N,

x|>
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TOSHIBA 6F2S0784

PLC Default Setting
Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer

Ne Signal Turn None
9 30 | 90 | User Norm Back| Release | Off | On | One Time Value

Up SignL Delay| Delay| Shot
1672|CH9-CB_N/O X [143]CH9-BI3 X
1673 |CH9-CB_N/C X 2 [144]CH9-BI7 X
1674
1675
1676
1677
1678
1679
1680
1681
1682 |CH10-DS2_N/O X [157]CH10-BI2 X
1683 |CH10-DS2_N/C X 0 [158]CH10-BI6 X
1684 |CH10-DS3_N/O -
1685 |CH10-DS3_N/C -
1686 |CH10-DS4_N/O -
1687 |CH10-DS4_N/C -
1688 |CH10-CB_N/O X [159]CH10-BI3 X
1689 |CH10-CB_N/C X 0 [160]CH10-BI7 X
1690
1691
1692
1693
1694
1695
1696
1697
1698 |CH11-DS2_N/O X 1 [173]CH11-BI2 X
1699 |CH11-DS2_N/C X 1 [174]CH11-BI6 X
1700 JCH11-DS3_N/O -
1701 |CH11-DS3_N/C -
1702 |CH11-DS4_N/O -
1703 |CH11-DS4_N/C -
1704 |CH11-CB_N/O X 1 [175]CH11-BI3 X
1705 |CH11-CB_N/C X 1 [176]CH11-BI7 X
1706
1707
1708
1709
1710
1711
1712
1713
1714 |CH12-DS2_N/O X 2 [189]CH12-BI2 X
1715|CH12-DS2_N/C X 2 [190]CH12-BI6 X
1716 |CH12-DS3_N/O -
1717 |CH12-DS3_N/C -
1718 |CH12-DS4_N/O )
1719|CH12-DS4_N/C -
1720 |CH12-CB_N/O X [191]CH12:B13 X
1721 |CH12-CB_N/C X 2 [192]€H12-BI7 X
1722
1723
1724
1725
1726
1727
1728
1729
1730 |CH13-DS2_N/O X [205]CH13-BI2 X
1731|CH13-DS2_N/C X 0 [206]CH13-BI6 X
1732[CH13-DS3_N/O -
1733 |CH13-DS3_N/C -
1734 |CH13-DS4_N/O -
1735|CH13-DS4_N/C -
1736 |CH13-CB_N/O X [207]CH13-BI3 X
1737 |CH13-CB_N/C X 0 [208]CH13-BI7 X
1738
1739
1740

N

o

o

N

o

=
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. Nopel
30 90 | User Norm Up SignL Delay| Delay| Shot Time Value

1741
1742
1743
1744
1745
1746 |CH14-DS2_N/O X 1 [221]CH14-BI2 X
1747 |CH14-DS2_N/C X 1 [222]CH14-BI6 X

1748|CH14-DS3_N/O =
1749|CH14-DS3_N/C -
1750 |CH14-DS4_N/O -
1751|CH14-DS4_NIC =
1752 |CH14-CB_N/O X 1 [223]CH14-BI3 X
1753 |CH14-CB_N/C X 1 [224]CH14-BI7 X
1754
1755
1756
1757
1758
1759
1760
1761
1762 |CH15-DS2_N/O X [237]CH15-BI2 X
1763 |CH15-DS2_N/C X 2 [238]CH15-BI6 X
1764 |CH15-DS3_N/O -
1765 |CH15-DS3_N/C =
1766 |CH15-DS4_N/O -
1767 |CH15-DS4_N/C -
1768 |CH15-CB_N/O X [239]CH15-BI3 X
1769 |CH15-CB_N/C X 2 [240]CH15-BI7 X
1770
1771
1772
1773
1774
1775
1776
1777
1778|CH16-DS2_N/O X [253]CH16-BI2 X
1779|CH16-DS2_NIC X 0 [254]CH16-BI6 X
1780 |CH16-DS3_N/O -

1781|CH16-DS3_NIC -
1782|CH16-DS4_N/O =
1783|CH16-DS4_N/C -
1784 |CH16-CB_N/O X [255]CH16-B13 X
1785|CH16-CB_N/C X 0 [256]CH16-BI7 X
1786
1787
1788
1789
1790
1791
1792
1793
1794 |CH17-DS2_N/O X 1 [269]CH17-BI2 X
1795|CH17-DS2_NIC X 1 [270]CH17-BI6 X
1796 |CH17-DS3_N/O =
1797 |CH17-DS3_NIC -
1798 |CH17-DS4_NIO =
1799 |CH17-DS4_NIC -
1800 |CH17-CB_N/O X 1 [271]CH17-BI3 X
1801 |CH17-CB_N/C X 1 [272]CH17-BI7 X
1802
1803
1804
1805
1806
1807
1808
1809

N

N

o

o
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TOSHIBA 6F2S0784

PLC Default Setting
Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer

Ne Signal Turn None
9 30 | 90 | User Norm Back| Release | Off | On | One Time Value

Up SignL Delay| Delay| Shot
1810|CH18-DS2_N/O X [285]CH18-BI2 X

1811|CH18-DS2_NIC X 2 [286]CH18-Bl6 X
1812|CH18-DS3_N/O -
1813 |CH18-DS3_N/C -
1814 |CH18-DS4_N/O -
1815 |CH18-DS4_N/C -
1816 |CH18-CB_N/O X [287]CH18-BI3 X
1817 |CH18-CB_N/C X 2 [288]CH18-BI7 X
1818
1819
1820
1821
1822
1823
1824
1825
1826 |CH19-DS2_N/O X [301]CH19-BI2 X
1827 |CH19-DS2_N/C X 0 [302]CH19-BI6 X
1828 |CH19-DS3_N/O -
1829 |CH19-DS3_N/C -
1830 |CH19-DS4_N/O -
1831|CH19-DS4_N/C -
1832|CH19-CB_N/O X 0 [303]CH19-BI3 X
1833 |CH19-CB_N/C X 0 [304]CH19-BI7 X
1834
1835
1836
1837
1838
1839
1840
1841
1842 |CH20-DS2_N/O X 1 [317]CH20-BI2 X
1843 |CH20-DS2_N/C X 1 [318]CH20-BI6 X
1844 |CH20-DS3_N/O -
1845 |CH20-DS3_N/C -
1846 |CH20-DS4_N/O -
1847 |CH20-DS4_N/C -
1848 |CH20-CB_N/O X 1 [319]CH20-BI3 X
1849 |CH20-CB_N/C X 1 [320]CH20-BI7 X
1850
1851
1852
1853
1854
1855
1856
1857
1858 |CH21-DS2_N/O X [333]CH21:B12 X
1859 |CH21-DS2_N/C X 2 [334)CH21-Bl6 X
1860 |CH21-DS3_N/O -
1861 |CH21-DS3_N/C -
1862 |CH21-DS4_N/O -
1863 |CH21-DS4_N/C -
1864 |CH21-CB_N/O X [335]CH21-BI3 X
1865 |CH21-CB_N/C X 2 [336]CH21-BI7 X
1866
1867
1868
1869
1870
1871
1872
1873
1874 |CH22-DS2_N/O X [0 [349]CH22-BI2 X
1875 |CH22-DS2_N/C X 0 [350]CH22-BI6 X
1876 |CH22-DS3_N/O -

1877 |CH22-DS3_N/C -
1878 |CH22-DS4_N/O -

N

N

o

N

N
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TOSHIBA 6F2S0784

PLC Default Setting
Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer

Ne Signal Turn Back| Release | Off | On | One |_. None]
30 | 90 |User Norm Up Signal | Delay| Delay| Shot Time Value|
1879 |CH22-DS4_N/C -

1880 |CH22-CB_N/O X [351]CH22-BI3 X
1881|CH22-CB_N/C X 0 [352]CH22-BI7 X
1882
1883
1884
1885
1886
1887
1888
1889
1890|CH23-DS2_N/O X 1 [365]CH23-BI2 X
1891|CH23-DS2_N/C X 1 [366]CH23-BI6 X
1892|CH23-DS3_N/O -
1893|CH23-DS3_N/IC -
1894 |CH23-DS4_N/O -
1895 |CH23-DS4_N/C -
1896 | CH23-CB_N/O X 1 [367]CH23-BI3 X
1897 |CH23-CB_N/C X 1 [368]CH23-BI7 X
1898
1899
1900
1901
1902
1903
1904
1905
1906 | CH24-DS2_N/O X 2 [381]CH24-BI2 X
1907 |CH24-DS2_N/C X 2 [382]CH24-BI6 X
1908 |CH24-DS3_N/O -
1909 |CH24-DS3_N/IC -
1910|CH24-DS4_N/O -
1911|CH24-DS4_N/IC -
1912|CH24-CB_N/O X 2 [383]CH24-BI3 X
1913|CH24-CB_N/C X 2 [384]CH24-BI7 X
1914
1915
1916
1917
1918
1919
1920
1921
1922|CH25-DS2_N/O X 0 [397]CH25-B12 X
1923|CH25-DS2_N/C X 0 [398]CH25-BI6 X
1924 |CH25-DS3_N/O -
1925|CH25-DS3_N/C 4
1926 | CH25-DS4_N/O -
1927 |CH25-DS4_N/C =
1928 | CH25-CB_N/O X 0 [399]€H25-BI3 X
1929 |CH25-CB_N/C X 0 [400]CH25-BI7 X
1930
1931
1932
1933
1934
1935
1936
1937
1938 | CH26-DS2_N/O X 1 [413]CH26-BI2 X
1939|CH26-DS2_N/C X 1 [414]CH26-BI6 X
1940 |CH26-DS3_N/O -
1941|CH26-DS3_N/IC -
1942|CH26-DS4_N/O =
1943|CH26-DS4_N/C -
1944 |CH26-CB_N/O X 1 [415]CH26-BI3 X
1945|CH26-CB_N/C X 1 [416]CH26-BI7 X
1946 I
1947 |

o
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One Nonel

30 | 90 | User Norm Up Signi Delay| Delay| Shot Time Value|

1948
1949
1950
1951
1952
1953
1954 |CH27-DS2_N/O X [429]CH27-BI2 X
1955 | CH27-DS2_N/C X 2 [430]CH27-Bl6 X
1956 |CH27-DS3_N/O -

1957 |CH27-DS3_N/C -
1958 |CH27-DS4_N/O -
1959 |CH27-DS4_N/C -
1960 |CH27-CB_N/O X [431]CH27-BI3 X
1961 |CH27-CB_N/C X 2 [432]CH27-BI7 X
1962
1963
1964
1965
1966
1967
1968
1969
1970 |CH28-DS2_N/O X 0 [445]CH28-BI2
1971 |CH28-DS2_N/C X 0 [446]CH28-Bl6
1972|CH28-DS3_N/O -

1973 |CH28-DS3_N/C -

1974 |CH28-DS4_N/O -

1975 |CH28-DS4_N/C -
1976 |CH28-CB_N/O X 0 [447]CH28-BI3 X
1977 |CH28-CB_N/C X 0 [448]CH28-BI7 X
1978
1979
1980
1981
1982
1983
1984
1985
1986 |CH29-DS2_N/O X 1 [461]CH29-BI2 X
1987 |CH29-DS2_N/C X 1 [462]CH29-Bl6 X
1988 |CH29-DS3_N/O -
1989 |CH29-DS3_N/C -
1990 |CH29-DS4_N/O -
1991 |CH29-DS4_N/C =
1992 |CH29-CB_N/O X 1 [468]CH29-BI3 X
1993 |CH29-CB_N/C X 1 [4641CH29:817 X
1994
1995
1996
1997
1998
1999
2000
2001
2002 |CH30-DS2_N/O X [477]CH30-BI2 X
2003 |CH30-DS2_N/IC X 2 [478]CH30-Bl6 X
2004 |CH30-DS3_N/O -
2005 |CH30-DS3_N/C -
2006 |CH30-DS4_N/O -
2007 |CH30-DS4_NIC -
2008 |CH30-CB_N/O X [479]CH30-BI3 X
2009 |CH30-CB_N/C X 2 [480]CH30-BI7 X
2010
2011
2012
2013
2014
2015
2016

N

N

x| X

N

N
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. Nonel
30 | 90 | User Norm Up Signal | Delay| Delay| Shot Time Value|

2017

2018 |CH31-DS2_N/O X 0 [493]CH31-BI2 X

2019 |CH31-DS2_N/C X 0 [494]CH31-BI6 X

2020 |CH31-DS3_N/O -

2021|CH31-DS3_N/C -

2022 |CH31-DS4_N/O -

2023 |CH31-DS4_N/C -

2024 |CH31-CB_N/O X 0 [495]CH31-BI3 X

2025 |CH31-CB_N/C X 0 [496]CH31-BI7 X

2026

2027

2028

2029

2030

2031

2032

2033

2034 |CH32-DS2_N/O X 1 [509]CH32-BI2 X

2035 |CH32-DS2_N/C X 1 [510]CH32-BI6 X

2036 |CH32-DS3_N/O -

2037 |CH32-DS3_N/C -

2038 |CH32-DS4_N/O -

2039 |CH32-DS4_N/C -

2040 |CH32-CB_N/O X 1 [511]CH32-BI3 X

2041|CH32-CB_N/C X 1 [512]CH32-BI7 X

2042

2043

2044

2045

2046

2047 —

2048 |IND.RESET X 0 [523]CU-BI1 X

2049 |BP_BLOCK-A X 1 [524]CU-BI2 X

2050 |CBF_BLOCK-A X 2 [525]CU-BI3 X

2051 |BP_BLOCK-B X 1 [526]CU-Bl4 X

2052 |CBF_BLOCK-B X 2 [527]CU-BIS X

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064 |DIFFS-ZA X [1]CONSTANT_1 [1344]JUVGZA + [1342]UVSZA + [1310]OVGZA X

2065 |DIFFS-ZB X [1JCONSTANT_1 [1344]UMGZB +[1845]UVSZB + [1320]0VGZB X

2066 |DIFFS-ZC X [1JCONSTANT _1 [1347]UVGZE . + [1348]UVSZC + [1330]0VGZC X

2067 |DIFFS-ZD X [1JCONSTANT _1 [4850]L\VGZD #[1351]UVSZD + [1340]0VGZD X

2068 |DIFFS X [1JCONSTANT _1 X

2069 |DIFCH_CHARA -

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079
[1341]JUVGZA + [1342]UVSZA + [1343]JUVDZA +

2080 |CBFFS-ZA X [1]CONSTANT_1 [1310]OVGZA X
[1344]UVGZB + [1345]UVSZB + [1346]UVDZB +

2081 |CBFFS-ZB X [1JCONSTANT_1 [1320]0VGZ8 X
[1347]UVGZC + [1348]UVSZC + [1349]UVDZC +

2082 |CBFFS-ZC X [1JCONSTANT_1 [1330]OVGZC X
[1350]JUVGZD + [1351]JUVSZD + [1352]UVDZD +

2083 |CBFFS-ZD X [1JCONSTANT_1 [1340]0VGZD X

2084 |CBFFS-NOUSE -

2085 I
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TOSHIBA 6F2S0784

PLC Default Setting
Output Timing Logic expression Delay Time / Flip Flop |
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back | Release [ Off | On | One None
30 90 | User Norm Up Signal | Delay | Delay | Shot Time Value
2086 I
2087 [

2088 | COMTP-ZA_COM -
2089 |COMTP-ZB_COM -
2090 |COMTP-ZC_COM -
2091 |COMTP-ZD_COM -
2092 |CTF_BLOCK -

2093

2094

2095 &

1341]UVGZA + [1342]UVSZA + [1343]UVDZA +

2 BFTRFS-ZA X 1JCONSTANT 1 [ X

0% |C s [TICONSTANT_ [1310]OVGZA

2007 | cBrTRFS.2B M HICONSTANT. 1 [1344]UVGZB + [1345]UVSZB + [1346]UVDZB + N
- [1320]0VGZB

2098 | CBFTRES.2G M HICONSTANT.1 [1347]UVGZC + [1348]UVSZC + [1349]UVDZC + N
- [1330]0VGZC

2099 |CBFTRFS.2D X [1ICONSTANT_1 [1350]UVGZD + [1351]UVSZD + [1352]UVDZD + M

[1340]0VGZD

2100 |CBFTRFS-NOUSE -
2101 I
2102 |
2103
2104
2105 e
2106 y N

2107
2108
2109
2110
2111
2112 |DIFZA_DELAY
2113 |DIFZB_DELAY
2114 |DIFZC_DELAY
2115 |DIFZD_DELAY
2116 |DIF_DELAY
2117
2118
2119
2120 [C1-CUR.BLK_S -
2121 |C2-CUR.BLK_S -
2122 |C3-CUR.BLK_S -
2123 [C4-CUR.BLK_S - y R
2124 w
2125
2126
2127
2128 |CH1-EXT-BPTP
2129 |CHZ-EXT-BPTP
2130 |CHB-EXT-BPTP
2131 |CH4-EXT-BPTP
2132 |CH5-EXT-BPTP
2133 | CH6-EXT-BPTP
2134 |CH7-EXT-BPTP -
2135 |CHB-EXT-BPTP -
2136 |CH9-EXT-BPTP -
2137 |CH10-EXT-BPTP -
2138 |CH11-EXT-BPTP ~ -
2139 |CH12-EXT-BPTP -
2140 |CH13-EXT-BPTP -
2141 |CH14-EXT-BPTP -
2142 |CH15-EXT-BPTP
2143 |CH16-EXT-BPTP,
2144 |CH17-EXT-BPTP
2145 |CH18-EXT-BPTP
2146 |CH19-EXT-BPTP
2147 |CH20-EXT-BPTP
2148 |CH21-EXT-BPTP
2149 |CH22-EXT-BPTP
2150 |CH23-EXT-BPTP
2151 | CH24-EXT-BPTP,
2152 |CH25-EXT-BPTP
2153 |CH26-EXT-BPTP -
2154 |CH27-EXT-BPTP -

60 | ms
60 | ms
60 | ms
60 | ms
60 | ms

[1000]DIFZA-OPERATE
1001]DIFZB-OPERATE
1002]DIFZC-OPERATE
1003]DIFZD-OPERATE
[999]DIFCH-OPERATE

X[ x| X| x| x
o|lo|o|o|o
XXX x| X<

!g',,

P Bt Bad Bl Bl B Bt Bt B Bt B Bl B Bl B B B Bt B Pt B B Bl B 4
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Tumn Back| Release | Off | On | One |_. Nong]
30 | 90 | User Norm Up Signal_| Delay| Delay| Shot Time Value|

2155 |CH28-EXT-BPTP) -
2156 | CH29-EXT-BPTP, -
2157 |CH30-EXT-BPTP, -
2158 |CH31-EXT-BPTP, -
2159 |CH32-EXT-BPTP -
2160 |CH1-CBFIO -
2161 |CH2-CBFIO -
2162 |CH3-CBFIO -
2163 |CH4-CBFIO -
2164 |CH5-CBFIO -
2165 |CH6-CBFIO -
2166 | CH7-CBFIO -
2167 |CH8-CBFIO -
2168 | CH9-CBFIO -
2169 |CH10-CBFIO -
2170 |CH11-CBFIO -
2171|CH12-CBFIO -
2172|CH13-CBFIO -
2173 |CH14-CBFIO -
2174 |CH15-CBFIO -
2175|CH16-CBFIO -
2176 |CH17-CBFIO -
2177 |CH18-CBFIO -
2178 |CH19-CBFIO -
2179|CH20-CBFIO -
2180 |CH21-CBFIO -
2181|CH22-CBFIO -
2182 | CH23-CBFIO -
2183 |CH24-CBFIO -
2184 |CH25-CBFIO -
2185 |CH26-CBFIO -
2186 |CH27-CBFIO -
2187 |CH28-CBFIO -
2188 |CH29-CBFIO -
2189 | CH30-CBFIO -
2190 |CH31-CBFIO -
2191 |CH32-CBFIO -
2192|CH1-COM.TP -
2193 |CH2-COM.TP -
2194 |CH3-COM.TP -
2195|CH4-COM.TP -
2196 |CH5-COM.TP -
2197 |CH6-COM.TP -
2198 |CH7-COM.TP -
2199 |CH8-COM.TP -
2200 |CH9-COM.TP -
2201|CH10-COM.TP £
2202 |CH11-COM.TP -
2203 |CH12-COM.TP -
2204 |CH13-COM.TP N
2205|CH14-COM.TP -
2206 |CH15-COM.TP -
2207 |CH16-COM.TP -
2208 |CH17-COM.TP -
2209 |CH18-COM.TP -
2210 |CH19-COM.TP -
2211|CH20-COM.TP -
2212|CH21-COM.TP -
2213 |CH22-COM.TP -
2214|CH23-COM.TP -
2215|CH24-COM.TP -
2216 |CH25-COM.TP -
2217 |CH26-COM.TP -
2218 |CH27-COM.TP -
2219|CH28-COM.TP -
2220|CH29-COM.TP -
2221|CH30-COM.TP -
2222 |CH31-COM.TP -
2223|CH32-COM.TP -

DXL XD | XK XXX XXX | XK XXX XXX XK XXX XXX XX XX XXX XX DX XX DX XK XX XX DX XK XXX XXX XK XXX XX XX XXX XXX XX XX | XX XXX X X | XX XX X X | XA XX | |
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Tumn Back| Release | Off | On | One None

30 | 90 | User Norm Up Signi Delay| Delay| Shot Time Value|

2224
2225
2226 |S1-ZAC.RESET -
2227|S2-ZAC.RESET —
2228 |S3-ZAC.RESET —
2229|S4-ZAC.RESET -
2230 |C1-ZAC.RESET —
2231|C2-ZAC.RESET -
2232 I

2233 |

2234 |E1-ZAC.RESET -
2235|E2-ZAC.RESET —
2236 |E3-ZAC.RESET -
2237 |E4-ZAC.RESET -
2238 I

2239 |

2240|CH1-CBFCB —
2241|CH2-CBFCB —
2242 |CH3-CBFCB -
2243 |CH4-CBFCB —
2244 |CH5-CBFCB -
2245]|CH6-CBFCB -
2246 |CH7-CBFCB —
2247 |CH8-CBFCB -
2248 |CH9-CBFCB —
2249 |CH10-CBFCB —
2250|CH11-CBFCB -
2251|CH12-CBFCB —
2252 |CH13-CBFCB -
2253 |CH14-CBFCB -
2254 |CH15-CBFCB —
2255|CH16-CBFCB -
2256 |CH17-CBFCB —
2257 |CH18-CBFCB —
2258 |CH19-CBFCB -
2259 |CH20-CBFCB —
2260 |CH21-CBFCB -
2261|CH22-CBFCB -
2262 |CH23-CBFCB —
2263 |CH24-CBFCB -
2264 |CH25-CBFCB —
2265 |CH26-CBFCB —
2266 | CH27-CBFCB -
2267 |CH28-CBFCB =
2268 |CH29-CBFCB -
2269 | CH30-CBFCB —
2270 |CH31-CBFCB £
2271|CH32-CBFCB R
2272|BU1-OUT b
2273 |BU2-OUT -
2274]|BU3-OUT =
2275|BU4-OUT _
2276 |BUS-OUT -
2277 |BU6-OUT -
2278 |BU7-OUT -
2279|BU8S-OUT -
2280 |BU9-OUT —
2281|BU10-OUT -
2282|BU11-OUT -
2283|BU12-OUT —
2284 |BU13-OUT -
2285|BU14-OUT -
2286 |BU15-OUT -
2287 |BU16-OUT -
2288 |BU17-OUT —
2289 |BU18-OUT -
2290|BU19-OUT -
2291]|BU20-OUT —
2292|BU21-OUT -

XX | X[ X

XX |X|X
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. None
30 | 90 | User Norm Up Signal_| Delay| Delay| Shot Time Value|

2293 |BU22-OUT -
2294 |BU23-OUT -
2295 |BU24-OUT -
2296 |BU25-OUT -
2297 |BU26-OUT -
2298 |BU27-OUT -
2299 |BU28-OUT -
2300 [BU29-OUT -
2301 |BU30-OUT -
2302|BU31-OUT -
2303 |BU32-OUT —
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328 |CH1-TP1
2329|CH1-TP2
2330 I

2331 |

2332|CH1-BO3 -
2333|CH1-BO4 -
2334 |CH1-BO5 -
2335|CH1-BO6 -
2336 |CH2-TP1 [1078]CHZ:BP TP X
2337 |CH2-TP2 [1208]CH2-CBF/RE X
2338 I

2339 |

2340 |CH2-BO3 =
2341|CH2-BO4 -
2342 |CH2-BO5 -
2343|CH2-BO6
2344 |CH3-TP1
2345|CH3-TP2
2346 I

2347 |

2348 |CH3-BO3 -
2349 |CH3-BO4 -
2350 |CH3-BO5 -
2351|CH3-BO6 -
2352 |CH4-TP1 [1080]CH4-BPTP X
2353 |CH4-TP2 [1208]CH4-CBF/RE X
2354 I

2355 |

2356 |CH4-BO3 -
2357 |CH4-BO4 -
2358 |CH4-BO5 -
2359 |CH4-BO6 -
2360 |CH5-TP1 X [1081]CH5-BPTP X
2361 |CH5-TP2 X [1209]CH5-CBF/RE X

[1077]CH1-BPTP X
[1205]CH1-CBF/RE X

x| X

X|x

{1079)CH3-BPTP X
[1207)CH3-CBF/RE X

X|x

X|x
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Tumn Back| Release | Off | On | One Nonel

30 | 90 | User Norm Up SignL Delay| Delay| Shot Time Value|

2362
2363
2364 |CH5-BO3 -
2365 |CH5-BO4 -
2366 |CH5-BO5 -
2367 |CH5-BO6 -
2368 |CH6-TP1 [1082]CH6-BPTP X
2369 |CH6-TP2 [1210]CH6-CBF/RE X
2370 I

2371 |

2372|CH6-BO3 -
2373 |CH6-BO4 -
2374 |CH6-BO5 -
2375 |CH6-BO6
2376 |CH7-TP1
2377 |CH7-TP2
2378 I

2379 |

2380 |CH7-BO3 -
2381|CH7-BO4 -

2382 |CH7-BO5 -

2383 |CH7-BO6 -

2384 |CH8-TP1 [1084]CH8-BPTP
2385 |CH8-TP2 [1212]CH8-CBF/RE
2386 I

2387 |

2388 |CH8-BO3 -

2389 |CH8-BO4 -

2390 [CH8-BO5 -

2391 |CH8-BO6 -

2392 |CHY-TP1 [1085]CH9-BPTP X
2393 |CHO-TP2 [1213]CH9-CBF/RE X
2394 I

2395 |

2396 |CH9-BO3 -
2397 |CH9-BO4 -
2398 |CH9-BO5 -
2399 |CH9-BO6
2400 |CH10-TP1
2401|CH10-TP2
2402 I

2403 |

2404 |CH10-BO3 —
2405 |CH10-BO4 =
2406 |CH10-BO5 -
2407 |CH10-BO6
2408 |CH11-TP1
2409 |CH11-TP2
2410 I

2411 |

2412|CH11-BO3 -
2413|CH11-BO4 ~
2414|CH11-BO5 -
2415|CH11-BO6 -
2416 |CH12-TP1 [1088]CH12-BPTP X
2417 |CH12-TP2 [1216]CH12-CBF/RE X
2418 I

2419 |

2420|CH12-BO3 -
2421|CH12-BO4 -
2422|CH12-BO5 -
2423|CH12-BO6
2424 |CH13-TP1
2425|CH13-TP2
2426 I

2427 |

2428 |CH13-BO3 -
2429|CH13-BO4 -
2430|CH13-BO5 -

x|>

[1083]CH7-BPTP
[1211]CH7-CBF/RE

x|x
XX

XX
XX

x|x

[1086]CH10-BPTP X
[1214]CH10-CBF/RE X

x|X

[1087jCHA1-BPTP X
[1215]CH11-CBF/RE X

x|{X

X|Xx

[1089]CH13-BPTP
[1217]CH13-CBF/RE

x|X
xX|X
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Tumn Back| Release | Off | On | One None

30 | 90 | User Norm Up SignL Delay| Delay| Shot Time Value|

2431|CH13-BO6 -
2432|CH14-TP1 [1090]CH14-BPTP X
2433|CH14-TP2 [1218]CH14-CBF/RE X
2434 I

2435 |

2436 |CH14-BO3 -
2437 |CH14-BO4 -
2438 |CH14-BO5 -
2439|CH14-BO6
2440 |CH15-TP1
2441|CH15-TP2
2442 I

2443 |

2444|CH15-BO3 -
2445|CH15-BO4 -
2446 |CH15-BO5 -
2447 |CH15-BO6
2448 |CH16-TP1
2449|CH16-TP2
2450 I

2451 |

2452 |CH16-BO3 -
2453|CH16-BO4 -
2454 |CH16-BO5 -
2455 |CH16-BO6 -
2456 |CH17-TP1 [1093]CH17-BPTP X
2457 |CH17-TP2 [1221]CH17-CBF/RE X
2458 I

2459 |

2460 |CH17-BO3 -
2461|CH17-BO4 -
2462 |CH17-BO5 -
2463 |CH17-BO6
2464 |CH18-TP1
2465|CH18-TP2
2466 I

2467 |

2468 |CH18-BO3 -
2469 |CH18-BO4 -
2470|CH18-BO5 -
2471|CH18-BO6
2472 |CH19-TP1
2473|CH19-TP2
2474 I

2475 |

2476 |CH19-BO3 -
2477 |CH19-BO4 4
2478 |CH19-BO5 -
2479|CH19-BO6 3
2480 |CH20-TP1 [1096]CH20-BPTP X
2481|CH20-TP2 [1224]CH20:CBF/RE X
2482 I

2483 |

2484 |CH20-BO3 -
2485|CH20-BO4 -
2486 |CH20-BO5 -
2487 |CH20-BO6
2488 |CH21-TP1
2489 |CH21-TP2
2490 |

2491 |

2492 |CH21-BO3 -
2493 |CH21-BO4 -
2494 |CH21-BO5 -
2495 |CH21-BO6
2496 |CH22-TP1
2497 |CH22-TP2
2498 I
2499 |

x|[x

[1091]CH15-BPTP X
[1219]CH15-CBF/RE X

x| X

[1092]CH16-BPTP X
[1220]CH16-CBF/RE X

x|[x

x|[x

[1094]CH18-BPTP X
[1222]CH18-CBF/RE X

x|X

[1095]CH19-BRTP X
[1223]CH19-CBFIRE X

X|X

X|x

[1097]CH21-BPTP X
[1225]CH21-CBF/RE X

x|{X

[1098]CH22-BPTP X
[1226]CH22-CBF/RE X

X|{X
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One Nonel

30 | 90 | User Norm Up SignL Delay| Delay| Shot Time Value|

2500 |CH22-BO3 -
2501 |CH22-BO4 -
2502 |CH22-BO5 -
2503 |CH22-BO6
2504 |CH23-TP1
2505 |CH23-TP2
2506 I

2507 |

2508 |CH23-BO3 -
2509 |CH23-BO4 -
2510 |CH23-BO5 -
2511|CH23-BO6 -
2512 |CH24-TP1 [1100]CH24-BPTP X
2513 |CH24-TP2 [1228]CH24-CBF/RE X
2514 I

2515 |

2516 |CH24-BO3 -
2517 |CH24-BO4 -
2518 |CH24-BO5 -
2519 |CH24-BO6 -
2520 [CH25-TP1 [1101]CH25-BPTP X
2521|CH25-TP2 [1229]CH25-CBF/RE X
2522 I

2523 |

2524 |CH25-BO3 -
2525|CH25-B04 -
2526 |CH25-BO5 -
2527 |CH25-BO6
2528 |CH26-TP1
2529 |CH26-TP2
2530 I

2531 |

2532 |CH26-BO3 -
2533|CH26-BO4 -
2534 |CH26-BO5 -
2535 |CH26-BO6 -
2536 [CH27-TP1 [1103]CH27-BPTP X
2537 |CH27-TP2 [1231]CH27-CBF/RE X
2538 I

2539 |

2540 |CH27-BO3 -
2541 |CH27-BO4 -
2542 |CH27-BO5 —
2543 |CH27-BO6 =
2544 |CH28-TP1 [1104]CH28:BPTP X
2545 |CH28-TP2 [1282]CH28-CBF/RE X
2546 I

2547 |

2548 |CH28-BO3 3
2549 |CH28-BO4 -
2550 |CH28-BO5 -
2551|CH28-BO6
2552 |CH29-TP1
2553 |CH29-TP2
2554 |

2555 |

2556 |CH29-BO3 -
2557 |CH29-BO4 -
2558 |CH29-BO5 -
| 2559 [CH29-B06 —
2560 |CH30-TP1 [1106]CH30-BPTP X
2561 |CH30-TP2 [1234]CH30-CBF/RE X
2562 I

2563 |

2564 |CH30-BO3 -
2565 |CH30-BO4 -
2566 |CH30-BO5 -
2567 |CH30-BO6 -
2568 |CH31-TP1 X [1107]CH31-BPTP X

[1099]CH23-BPTP X
[1227]CH23-CBF/RE X

x|x

x|x

XX

[1102]CH26-BPTP X
[1230]CH26-CBF/RE X

XX

XX

XX

[1105]CH29-BPTP X
[1233]CH29-CBF/RE X

x|x

X|X|
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TOSHIBA 6F2S0784

PLC Default Setting
Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. Nonel
| 30 | 90 | User Norm Up Signal_| Delay| Delay| Shot Time Value|
2569 |CH31-TP2 X [1235]CH31-CBF/RE X
2570
2571 |
2572 |CH31-BO3 -
2573 |CH31-BO4 -
2574 |CH31-BO5 -
2575 |CH31-BO6 -
2576 |CH32-TP1 [1108]CH32-BPTP X
2577 |CH32-TP2 [1236]CH32-CBF/RE X
2578
2579 |
2580 |CH32-BO3 -
2581 |CH32-BO4 -
2582 |CH32-BO5 -
2583 |CH32-BO6 -
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624 |F.RECORD1 X [1397]COM-TRIP X
2625
2626
2627
2628 |F.RCD_MODE X [1397]COM-TRIP X
2629
2630
2631
2632 |D.RECORD1 -
2633 |D.RECORD2 -
2634 |D.RECORD3 -
2635 |D.RECORD4 -
2636 I
2637 |

x|x
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Tumn Back| Release | Off | On | One Nonel

30 | 90 | User Norm Up SignL Delay| Delay| Shot Time Value|

2638
2639
2640 |SET.GROUP1 -
2641|SET.GROUP2 -
2642 |SET.GROUP3 -
2643 |SET.GROUP4 -
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686 |PROT_COM_RECV h
2687
2688 [TPLED_RST_RCV Q
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Tumn Back| Release | Off | On | One None

30 | 90 | User Norm Up SignL Delay| Delay| Shot Time Value|

2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752|CH1-EFPTR_R -
2753 |CH2-EFPTR_R -
2754 |CH3-EFPTR_R -
2755|CH4-EFPTR_R -
2756 |CH5-EFPTR_R -
2757 |CHB-EFPTR_R -
2758 |CH7-EFPTR_R -
2759 |CH8-EFPTR_R -
2760 |CH9-EFPTR_R -
2761|CH10-EFPTR_R -
2762|CH11-EFPTR_R -
2763 |CH12-EFPTR_R -
2764 |CH13-EFPTR R -
2765 |CH14-EFPTR_R -
2766 |CH15-EFPTR_R -
2767 |CH16-EFPTR_R -
2768 |CH17-EFPTR_R -
2769 |CH18-EFPTR R -
2770 |CH19-EFPTR_R -
2771|CH20-EFPTR_R -
2772|CH21-EFPTR_R -
2773 |CH22-EFPTR_R -
2774 |CH23-EFPTR_R -
2775|CH24-EFPTR_R -
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. None
30 | 90 | User Norm Up Signal_| Delay| Delay| Shot Time Value|

[2776 |CH25-EFPTR_R -
2777 |CH26-EFPTR_R -
2778 |CH27-EFPTR_R =
2779 |CH28-EFPTR_R =
2780 [CH29-EFPTR_R =
2781 |CH30-EFPTR_R -
2782 |CH31-EFPTR_R =
2783 [CH32-EFPTR_R =
2784 |CH1-EFPTR_ON -
2785 |CH2-EFPTR_ON -
2786 |CH3-EFPTR_ON -
2787 [CH4-EFPTR_ON =
2788 |CH5-EFPTR_ON -
2789 |CH6-EFPTR_ON -
2790 |CH7-EFPTR_ON =
2791 |CH8-EFPTR_ON -
2792 |CH9-EFPTR_ON -
2793 |CH10-EFPTR_ON =
2794 |CH11-EFPTR_ON -
2795 [CH12-EFPTR_ON =
2796 |CH13-EFPTR_ON -
2797 |CH14-EFPTR_ON -
2798 | CH15-EFPTR_ON -
2799 |CH16-EFPTR_ON -
2800 [CH17-EFPTR_ON =
2801 |CH18-EFPTR_ON =
2802 |CH19-EFPTR_ON -
2803 [CH20-EFPTR_ON =
2804 |CH21-EFPTR_ON -
2805 |CH22-EFPTR_ON -
2806 | CH23-EFPTR_ON =
2807 |CH24-EFPTR_ON -
2808 [CH25-EFPTR_ON =
2809 | CH26-EFPTR_ON =
2810 |CH27-EFPTR_ON -
2811 [CH28-EFPTR_ON =
2812 |CH29-EFPTR_ON -
2813 |CH30-EFPTR_ON -
2814 |CH31-EFPTR_ON =
2815 |CH32-EFPTR_ON -
2816 | TEMPOOT =
2817 [TEMP002 =
2818 [TEMP003 -
2819 [TEMP004 =
2820 [TEMP005 -
2821 | TEMP006 -
2822 [TEMP007 4
2823 [TEMP008 =
2824 [TEMP009 =
2825 [TEMP010 -
2826 [ TEMPO11 =
2827 [TEMP012 ~
2828 [TEMP013 -
2829 [TEMP014 -
2830 [TEMP015 =
2831 [TEMP016 =
2832 [TEMP017 -
2833 [TEMP018 =
2834 [ TEMP019 -
2835 [TEMP020 -
2836 [TEMP021 =
2837 [TEMP022 -
2838 [TEMP023 =
2839 [TEMP024 =
2840 [TEMP025 -
2841 [TEMP026 =
2842 |[TEMP027 -
2843 [TEMP028 =
2844 |TEMP029 =

— 270 —



TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. None
30 | 90 | User Norm Up Signal_| Delay| Delay| Shot Time Value|

2845 | TEMP030 -
2846 |TEMP031 -
2847 |TEMP032 -
2848 |TEMP033 -
2849 |TEMP034 -
2850 | TEMPO035 -
2851 | TEMP036 -
2852 | TEMPO037 -
2853 |TEMP038 -
2854 |TEMP039 -
2855 | TEMP040 -
2856 | TEMP041 -

2857 |TEMP042 -

2858 |TEMP043 -

2859 |TEMP044 -

2860 | TEMP045 -

2861 | TEMP046 -

2862 |TEMP047 —
2863 | TEMP048 -

2864 | TEMP049 -

2865 | TEMP050 -

2866 | TEMP051 -

2867 |TEMP052 -

2868 | TEMP053 -

2869 | TEMP054 -

2870 |TEMP055 —
2871 | TEMPO056 -

2872 | TEMPO057 -

2873 | TEMPO058 -

2874 | TEMPO059 -

2875 |TEMP060 -

2876 | TEMPO061 -

2877 |TEMP062 -

2878 |TEMP063 —
2879 | TEMP064 -

2880 | TEMP065 -

2881 | TEMPO066 -

2882 | TEMPO067 -

2883 |TEMP068 -

2884 | TEMPO069 -

2885 | TEMPO070 -

2886 |TEMPO71 —
2887 |TEMPQ72 -

2888 |TEMP073 -

2889 | TEMP074 -

2890 | TEMPOQ75 -

2891 |TEMP076 £

2892 | TEMPOQ77 -

2893 |TEMPOQ78 -

2894 |[TEMP079 _
2895 | TEMPO080 -

2896 | TEMP081 -

2897 |TEMP082 -

2898 |TEMPO083 -

2899 |TEMP084 —

2900 | TEMPO085 -

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 -
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TOSHIBA 6F2S0784

PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. None
30 | 90 | User Norm Up Signal_| Delay| Delay| Shot Time Value|

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 -

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 -
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PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. None
30 | 90 | User Norm Up Signal_| Delay| Delay| Shot Time Value|

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 -
3016 | TEMP201 -
3017 | TEMP202 -
3018 | TEMP203 -
3019 | TEMP204 -
3020 | TEMP205 -
3021 | TEMP206 -
3022 | TEMP207 -
3023 | TEMP208 -
3024 | TEMP209 -
3025 | TEMP210 -
3026 | TEMP211 -
3027 | TEMP212 -
3028 | TEMP213 -
3029 |TEMP214 -
3030 | TEMP215 -
3031 |TEMP216 -
3032 |TEMP217 -
3033 | TEMP218 -
3034 |TEMP219 -
3035 | TEMP220 -
3036 |[TEMP221 -
3037 |TEMP222 -
3038 | TEMP223 -
3039 | TEMP224 -
3040 | TEMP225 -
3041 | TEMP226 -
3042 | TEMP227 -
3043 | TEMP228 -
3044 | TEMP229 -
3045 | TEMP230 -
3046 | TEMP231 -
3047 |TEMP232 -
3048 |TEMP233 -
3049 | TEMP234 -
3050 | TEMP235 -
3051 | TEMP236 -
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PLC Default Setting

Output Timing Logic expression Delay Time / Flip Flop
Cycle 300 400 Flip Flop Timer
Ne Signal Turn Back| Release | Off | On | One |_. Nonel
30 | 90 | User Norm Up Signal_| Delay| Delay| Shot Time Value|

3052 | 1EMP237 =
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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OO

4

Appendix K (O
Commissioning Test She m

1. Relay identification QQ

2. Preliminary check

3. Hardware check @

3.1 User interface check

3.2 Binary input/bink circuit check
3.3 AC input circuit,che

4. Function test

4.1 Curre r | element test

4.2 Ov nt element test
4.3 FDX# test
5. Pro i cheme test

6 ring and recording check
4

S
s&
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1. Relay identification

Type Serial number

Model System frequency O
Station Date C)
Circuit Engineer

Protection scheme Witness

Active settings group number

. 4
2. Preliminary check (%

Relay AC ratings

DC power supply
Wiring

JU00

Calendar and clock

3. Hardware check

User interface check \\

Binary input/binary output circuit chec

I

Binary input circuit
Binary output circuit
3.3 AC input circuit check

L 4

Q
o
¥

w
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4. Function test

4.1 Current differential element test
(1)Minimum operating value test O
Element Tap setting Measured current O
DIFCH
DIFZA ¢
DIFZB %
DIFzC \
DIFZD @
DIFSV Q
(2) Percentage restraining characteristic test Q
DIFCH
Tap setting I
x Tap
x Tap
x Tap
DIFZA
Tap setting easured current (loyt)

\
Tap
DIFZB 4
i |

: Téettm@ Measured current (It)

x Tap

Q x Tap

@ x Tap

)

% Tap setting I Measured current (Igt)

x Tap

S x Tap

x Tap
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DIFZD

Tap setting | Measured current (It)

x Tap

x Tap

x Tap

4.2 Overcurrent element test

Element Tap setting Measured current
10CBF
20CBF
30CBF
40CBF
50CBF
60CBF
70CBF
80CBF
90CBF
100CBF
110CBF
120CBF
130CBF
140CBF
150CBE
160CBR
170CBF
180CBE
190CBF
200CBF
210CBF
220CBF
230CBF
240CBF
250CBF
260CBF
270CBF
280CBF
290CBF
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300CBF

310CBF
320CBF O

4.3 FD element test

Element Measured value
UVSFA

"
e \}(}
O

UVSFD
UVGFA
UVGFB
UVGFC
UVGFD
OVGF

5. Protection scheme test K
6. Metering and recording check@

>
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RETURN / REPAIR FORM
Please fill in this form and return it to Toshiba Corporation with the GRB100 to be repaired. O
TOSHIBA CORPORATION
Fuchu Complex O
1,Toshiba-cho, Fuchu-shi, Tokyo, Japan s

For: Power Systems Protection & Control Department

Quality Assurance Section

Central Unit (b
Type:__GRB100 Model: Q

(Example: Type: GRB100 Model:_C420B-30-10

Product No.:

Serial No. :
Date:

Bay Unit K

Type:__ GRB100 Model:
(Example: Type: GRB100 odel:_B310B-21-10)

Product No.: (b
Serial No. : ‘ ’
Date: e
1. Whythere N

g returned ?
O ma
d ot operate

n sed error
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2. Fault records, event records or disturbance records stored in the relay and relay settings ar,
very helpful information to investigate the incident.

So please inform us the information concerned in the incident with Floppy Disk, or filli
the Fault Record sheet and Relay Setting sheet attached. ()
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Fault Record
Date/Month/Year Time /

/ : : .
(Example: 04/ Nov./ 2001 15:09:58.442) O
Faulty phase: O
Tripping mode:

Tripped channel:

Fault values (VT ratio: kV/: V) \%
Ida: %

Idb: %

Idc: %

ldaA: % ldaB: %

IdbA:
IdcA:
IdaC:
IdbC:
IdcC:
VaA:
VhA:
VcA:
VaBZ
VpB:
V¢B:
VaCZ
VpC:
VcC:
VaDZ
VpD:
Vc¢D:
CH1

o o O o 0 o o o o o o o

la: kA §) ° I1: kAor A/ °
: & ° 12: kA or A/ °

: &4 ° lo: kAorAZ °
Q’W AL ° I1: kA or AZ °
@A or AL ° I2: kA or AZ °
\ kKAor AL ° lo: kAor AL °

kA or AL ° I1: kA or AZ °
kA or AL ° I2: kA or AZ °
kKA or AZ ° lo: kAor AZ °
kAor AL ° I1: kA or AZ °
kAor AL ° I2: kA or AZ °
KAor AL ° lo: kAor AL °
kA or AZ ° I1: kA or AZ °
kA or AL ° 12: kA or Az °
KAor AL ° lo: kAor AL °
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CH5

la: kA or A/ ° I1: kA or A/ °

Ip: kAor AL ° I2: kAor AL °

Ic: kA or AZ ° lo: kAor Az ° O
CH®6

la: kA or AL ° I1: kA or AZ °

Ip: kA or AZ ° I2: kA or AZ °

Ic: kA or AZ ° lo: kAor Az ° .

CH7

la: kA or AZ ° I1: kAor AZ

Ib: kA or AZ ° 12: kA or AZ \@

Ic: KAor AL ° lo: kAor AL

CH8

la: kA or AZ ° I1: kAor A °

Ip: kA or A/ ° 12: kA o °

Ic: kA or AL ° lo: k °

CH9

la: KA or A/ ° g @p AL o
0

Ip: kAor AL ° 12: rAz °
Ic: kKAor AL ° lo: AorAZ °
CH10

la: kA or AZ o |1\' kA or AL o
Ip: kA or A/ ° 12: kA or A/ °
lc: kA or AL ° lo: kA or AZ °
CH11

la: kA or A/ kAor A/ °
Ip: kAor AL I2: kAor AL °
Ic: kKA or AZ lo: kAor AZ °
la: kA or AL ° I1: kA or AZ °
Ip: kA or A ° 12: kA or AZ °
Ic: kA gr A ° lo: kAor AZ °
CH13 S

la: % ° I1: kAor AZ °
Ip: &4 ° 12: kA or AZ °
Ic: @ Vs ° o kA or A/ °

orAZ ° I1: kA or AZ °
kA or AL ° 12: kA or Az °

kKAor AL ° lo: kAorAZ °
kAor Az ° I1: kA or AZ °
kA or AZ ° 12: kA or AZ °
KAor AL ° lo: kAorAZ °
kA or A/ ° I1: kA or A/ °
kA or A/ ° 12: kAor A/ °
kKAor AZ ° lo: kAorAZ °
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CH17

la: kA or AZ ° I1: kAor AZ °

Ip: kA or A/ ° 12: kA or A/ °

Ic: kA or A/ ° lo: kA or A/ °

CH18

la: kA or A/ ° I1: kAor A/ °

Ip: kA or A/ ° 12: kA or A/ °

Ic: kA or A/ ° lo: kA or A/ ° S
CH19

la: KA or AL ° g KA or AL %
Ip: kA or A/ ° 12: kAor A/ \
Ic: kA or A/ ° lo: kA or AL

CH20

la: kA or AL ° 11: KA or A o

Ip: kA or AL ° I2: kA or °

Ic: kKA or AL ° lo: 0 °
CH21

la: kKA or AL ° I1: rAZ °
Ip: KA or A/ ° 12: orAZ °
Ic: kKA or A/ ° lo: AorAZ °
CH22

la: KA or A/ o \ KA or A/ o
Ip: kA or AZ ° kA or AZ °
Ic: KAor AL ° : kAor AL °
CH23 @

la: kA or AZ : kAor AZ °
Ip: kA or A/ 12: kA or A/ °
le: KA or A/ \ lo: kA or AL °
CH22

la: KA or A/ (b I KA or A/ o
Ip: kA or A ° 12: kA or A/ °
Ic: kA or A ° lo kA or AL °
CH23 \

la: Z ° 11: kA or AL °
Ip: ° 12: kA or A/ °
Ic: kApr A/ ° lo: kA or Az °
CH24

la: @A or AL ° I1: kAor A/ °
Ip: \ kA or AZ ° 12: kA or AZ °
Ic; kAor AL ° lo: kAor AZ °
C

la: kAor AL ° I1: kA or AZ °
Ip: kA or AZ ° 12: kAor AZ °
Ilc: & kA or AZ ° lo: kAor AZ °
CH26

la: kA or AZ ° I1: kAor AZ °
Ip: kA or AZ ° 12: kAor AZ °
Ic: KAor AL ° lo: kAorAZ °
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CH27

la: kA or AZ ° I1: kAor AZ °

Ip: kA or A/ ° 12: kA or A/ °

Ic: kA or A/ ° lo: kA or A/ °

CH28

la: kA or A/ ° I1: kAor A/ °

Ip: kA or A/ ° 12: kA or A/ °

Ic: kA or A/ ° lo: kA or A/ ° S
CH29

la: KA or AL ° g KA or AL %
Ip: kA or A/ ° 12: kAor A/ \
Ic: kA or AL ° lo: kA or AZ

CH30

la: kA or AL ° 11: KA or A o

Ip: kA or AL ° I2: kA or °

Ic: kKA or AL ° lo: 0 °
CH31

la: kA or AL ° I1: rAz °
Ip: kA or AZ ° 12: orAZ °
Ic: kKA or AL ° lo: AorAZ °
CH32

la: KA or A/ o \' KA or A/ o
Ip: kA or AZ ° kA or AZ °

Ic: kA or A/ ° %{ kAor A/ °

Prefault values (VT ratio: :
Ida: %

Idb: %

Idc: % \
IdaA: % ldaB: %
IdbA: % ldbB: %
IdcA: % () ldeB: %
IdaC: % ¢ ldaD: %
IdbC: % \

ldcC: \“ ldcD: %

VaA: 4 ° V1A: kv« °
VpA: OkV4 ° VoA: kV/ °
; kv« ° VoA: kv« °

: kv / ° V1B: kv ./ °
kV/ ° V2B: kvV/ °

kV/ ° VoB: kV ./ °

kV« ° V1ic: kv« °

kvZ/ ° Voc: kv/ °

kV~/ ° Ve kV~/ °

kV~/ o V1D: Y4 o

kV/ ° V2oD: kv Z/ °

kV/ ° VoD: kV./ °

la: kAor AL ° I1: kA or AL °
Ip: kA or AZ ° 12: kA or AZ °
Ic: kKA or AL ° lo: kAor AZ °
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la:

kA or AL
kA or AZ
kA or AZ

kA or AZ
kA or AL
kA or AL

kA or AL
kA or AL
kA or AL

kA or AL
kA or AL
kA or AZ

kA or AL
kA or AZ
kA or AZ

kA or AZ
kA or AZ
kA or AL

kA or AZ
kA or AL
kA or AL

kA or AZ
kA or AL

° I1:
° 12:
° lo:
© I1:
° 12:
¢ lo:
° I1:
° 12:
¢ lo:
° I1:
° 12:
° lo:
° I1:
° I2:

° I1:
° 12:
° lo:
° I1:
° 12:
° lo:
° I1:
° 12:
° lo:
° I1:
° 12:
° lo:

lo:
° I1: kA or AZ °
° |f\' KA or AL °

kA or Az °
kA or AZ °

kA or AZ ° O
kA or Az °
kA or AZ °

kA or AZ °

kA or AZ °
kA or AZ %
kA or AZ \
kA or 4(0‘3
kA or A °

0 o

kA
A/ °
orAZ °
kA or A/ °
kA or A/ °
kA or AZ °
kA or AZ °
kA or AL °
kA or AZ °
kA or AZ °
kA or AZ °
kA or AZ °
kA or AZ °
kA or AZ °
kA or AZ °
kA or AL °
kA or AZ °
kA or AL °
kA or A/ °
kA or AZ °
kA or A/ °
kA or A/ °
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CH13

la: kA or AZ ° I1: kAor AZ °

Ip: kA or A/ ° 12: kA or A/ °

Ic: kA or A/ ° lo: kA or A/ °

CH14

la: kA or A/ ° I1: kAor A/ °

Ip: kA or A/ ° 12: kA or A/ °

Ic: kA or A/ ° lo: kA or A/ ° S
CH15

la: KA or AL ° g KA or AL %
Ip: kA or A/ ° 12: kAor A/ \
Ic: kA or A/ ° lo: kA or AL

CH16

la: kA or AL ° 11: KA or A o

Ip: kA or AL ° I2: kA or °

Ic: kKA or AL ° lo: 0 °
CH17

la: kKA or AL ° I1: rAZ °
Ip: KA or A/ ° 12: orAZ °
Ic: kKA or A/ ° lo: AorAZ °
CH18

la: KA or A/ o \ KA or A/ o
Ip: kA or AZ ° kA or AZ °
Ic: KAor AL ° : kAor AL °
CH19 @

la: kA or AZ : kAor AZ °
Ip: kA or A/ 12: kA or A/ °
le: KA or A/ \ lo: kA or AL °
CH20

la: KA or A/ (b I KA or A/ o
Ip: kA or A ° 12: kA or A/ °
Ic: kA or A ° lo kA or AL °
CH21 \

la: Z ° 11: kA or AL °
Ip: ° 12: kA or A/ °
Ic: kApr A/ ° lo: kA or Az °
CH22

la: @A or AL ° I1: kAor A/ °
Ip: \ kA or AZ ° 12: kA or AZ °
Ic; kAor AL ° lo: kAor AZ °
C

la: kAor AL ° I1: kA or AZ °
Ip: kA or AZ ° 12: kAor AZ °
Ilc: & kA or AZ ° lo: kAor AZ °
CH22

la: kA or AZ ° I1: kAor AZ °
Ip: kA or AZ ° 12: kAor AZ °
Ic: KAor AL ° lo: kAorAZ °
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CH23

la: kA or AZ ° I1: kAor AZ °

Ip: kA or A/ ° 12: kA or A/ °

Ic: kKAor AL ° lo: kAorAZ °

CH24

la: kA or A/ ° I1: kAor A/ °

Ip: kA or A/ ° 12: kA or A/ °

Ic: kA or A/ ° lo: kA or A/ ° S
CH25

la: KA or AL ° g KA or AL %
Ip: kA or A/ ° 12: kAor A/ \
Ic: kA or A/ ° lo: kA or AL

CH26

la: kA or AL ° 11: KA or A o

Ip: kA or AL ° I2: kA or °

Ic: kKA or AL ° lo: 0 °
CH27

la: kA or AL ° I1: rAz °
Ip: kA or AZ ° 12: orAZ °
Ic: kKA or AL ° lo: AorAZ °
CH28
la: kA or AZ ° I \ kAor AZ °
Ip: kA or AZ ° kA or AZ °
Ic: KAor AL ° : kAor AL °
CH29
la: kA or AZ : kAor AZ °
Ip: kA or A/ 12: kA or A/ °
le: KA or A/ \ lo: kA or AL °
CH30
la: KA or AL (b I1: KA or A/ °
Ip: kA or A ° 12: kA or A/ °
Ic: kA or A ° lo kA or AL °
CH31 \
la: Z ° 11 kA or AL °
Ip: ° 12: kA or A/ °
Ic: kApr A/ ° lo: kA or Az °
CH32
la: Aor AL ° I1: kAor A/ °
Ih: \ KA or A/ o 12: KA or A/ o
u@ KA or AL R KA or A~/ °
4
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3. What was the message on the LCD display at the time of the incident.

S
=

4. Please write the detail of the incident. g

X e: 10/ July/ 2001)

6. Please write &nents on the GRB100, including the document.
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Customer &

Name: e
Company Name:
Address:

Telephone No.:

Facsimile No.:

Signature:
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Technical Data

Ratings

AC current: 1A or 5A

Frequency: 50Hz or 60Hz

DC power supply: 110Vdc/125Vdc (Operative range: 88 to 150Vdc)

220Vdc/250Vdc (Operative range: 176 to 300\ dc)
48Vdc/54Vdc/60Vdc (Operative range: 38.4 to 72Vdc)

Overload Rating

AC current input: 4 times rated continuous
100 times rated for 1 second

AC voltage input: 2 times rated continuous

Binary input signal

Operating voltage: Typical 74¥dc, minimum 70Vdc at 100Vdc/125Vdc
rating
Typicali38Vde, minimum 125Vdc at 200Vvdc/250Vdc
rating
Typical'81Vde, minimum 28Vdc at
48Vdc/54Vdc/60Vdc rating

Burden

Central unit:
DC power supply: less than 50W (quiescent)

Bay unit:
AC current circuit: less than 0.3V A per phase (at rated 5A)

less than 0.1V A per phase (at rated 1A)

DC power supply: less than 16W (quiescent)

Current differentiakprotegtion

Minimum operating current (DIFCH, DIFZ):

500 to 3000A in 1A steps (CT primary amps)
% slope (SLPCH, SLPZ): 0.30t0 0.90 in 0.01 steps
Primary rating of CT: 100 to 10000A in 1A steps

Operating time of current differential element
Typical operating time: typical 1 cycle
Accuracy of current differential protection: +5% (£7% at |1 < 0.3X1n)

Breaker failure protection
Overcurrent element: 0.1 to 2.0 times of current rating in 0.1 steps
BF timer for retrip of failed breaker: 0 to 500ms in 1ms steps
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BF timer for related breaker trip: 0 to 500ms in 1ms steps
Accuracy of overcurrent element: +5% (+10% at | < 0.5Xn)
DO/PU ratio: 0.8

Fault Detector

Undervoltage element for phase fault 60 to 100V in 1V steps
Undervoltage element for earth fault 20 to 60V in 1V steps
Undervoltage change detection element  0.07 times voltage before fault
Overvoltage element for earth fault 0.1t0 10.0V in 0.1V steps

Disturbance Record Initiation

Overcurrent element 0.1to 10.0 times of CT rated current in 0.1 steps

Communication port

PORT-1 (RS485): For RSM10Q0
Connector: Screw terminals

PORT-2 (RS485): For substatien,control and monitoring system
Protocol: IEC 60870-5%103
Connector: Scréwsterminals

Contact ratings

Trip contacts (high-speed type):

Make and carry: 5A continuously
30A, 290V DC for 0.5s (L/R = 10ms)
Break: 0.15A, 290Vdc (L/R = 40ms)
Auxiliary contacts:
Make and carry: 4A continuously
10A, 220V DC for 0.2s (L/R > 5ms)
Break: 0.1A, 220V DC (L/R = 40ms)
Durability
Make,anddcarry: 10,000 operations minimum
Break: 100,000 operations minimum
Mechahigél design
Weight
CU: 11 kg
BU: 9.5kg
Case color: 2.5Y7.5/1(approximation to Munsell value)
Installation: Flush mounting or rack mounting
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ENVIRONMENTAL PERFORMANCE CLAIMS

Test Standards Details
Atmospheric Environment =l
Temperature |[EC60068-2-1/2 Operating range: -10°C to +55°C.
Storage / Transit; -25°C to +70°C.
Humidity IEC60068-2-3 56 days at 40°C and 93% relative humidity.
Enclosure Protection [EC60529 IP51 (IP20 for terminals)
Mechanical Environment \ g Z ‘
Vibration I[EC60255-21-1 Response - Class 1
Endurance - Class 1
Shock and Bump [EC60255-21-2 Shock Response Class 1
Shock Withstand Class 1
Bump Class 1
Seismic [EC60255-21-3 Class 1
High Voltage Environment &a(Jy
Dielectric Withstand I[EC60255-5 2kVrms for 1 minute‘between all terminals and earth.

2kVrms foryl, minute\between independent circuits.
1kVrmsZor, 1 mifiute across normally open contacts.

High Voltage Impulse I[EC60255-5 Threé'positive and three negative impulses of 5kV(peak),
142/50us, 0:5J between all terminals and between all
terminals’and earth.

Electromagnetic Environment

High Frequency I[EC60255-22-1 Class 3 1MHz 2.5kV applied to all ports in common mode.
Disturbance 1MHz 1.0kV applied to all ports in differential mode.
Electrostatic Discharge IEC60255-22-2Class '3 6kV contact discharge.

8kV air discharge.
Radiated RF |[EC60255-22:3 Field strength 10V/m for frequency sweeps of 80MHz to
Electromagnetic 1GHz. Additional spot tests at 80, 160, 450, 900 and
Disturbance 1890MHz.
Fast Transient [EC60255-22-4 Class 4 4kV, 2.5kHz, 5/50ns applied to all inputs.
Disturbance
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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 w§ ): Binary signal input from or output to the external equipment

Marked with [
Marked with "

Unmarked

AND gates

]

Internal scheme logic signal

A —|
B— &
c —

— Output

— Output

A_
B—4q &

CcC —

— Output

OR gates

A —
B—— =1
CcC —

—=©utput

— Output

A ——

B ——o >1

CcC —

— Output

Scheme switch

Scheme switch position

A B C Output

1 1 1 1
Othefr cases 0

A B C Qutput

1 1 0 1
Other cases 0

A B C Output

1 0 0 1
Other cases 0

A B C Output

0 0 0 0
Other cases 1

A B C Output

0 0 1 0
Other cases 1

A B C Output

0 1 1 0

Other cases
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Signal inversion

A Output
A —— 1 p—Output 0 y
1 0
Timer
t 0 Delaye pick-up timer with fixed setting
T o XXX:  Settime
XXX
0 n Delayed drop-off timer with fixed setting
o o XXX:  Settime
XXX
t 0 Delaye piek-uptimer with variable setting
— —F— |— _
XXXK.- YYY: ) Setting range
XXX - YYY
0 t Delayed drop-off timer with variable setting
— —— — :
XXX - YYY: Setting range
XXX - YYY
One-shot timer
A I 1 1
A —_I_I_—Output \Y v
Output 1 [
XXX - YYY PN
XXX -YYY: Setting range
Flip-flop
S R Output
S —A 0 0 No change
F/E' — Output 1 0 1
R #—— 0 1 0
1 1 0

Sehemé switch

A Output A Switch Output
ON 1 ON 1
Other cases 0
~ Switch Output
+ Output ON 1
ON OFF 0
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1. Power System Data

Example
e VT Ratio:
o CT Ratio:
o

2. Relay Setting

- Relay application:

Relay type:

()O

L 4

154kV/115V
2000A/5A
Minimum fault current:  2000A (Assumption)

Number of feeder : 8 feeders (10 channels

10 feeders (12 channels) \
12 feeders (14 channels) @
GRB100 (b
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3.

Setting Calculation

31

DIF setting

The setting of DIF (DIFCH and DIFZ) is determined from the minimum fault Izmin currentthat
can occur on the busbar fault.

DIF setting < 0.8 x Igmin

0.8 : Margin

The setting is based on the primary circuit value, so Iemin is a primary value.:%{he CT ratios or the
difference of the CT ratios between the channels can be disregarded in the setting.

If the minimum operating current is set too low when the CT primaryaating is high, the operation
error of the differential element is increased as shown in Figure 3%.1. Ifit is required to keep the
accuracy of minimum operating current less than 5%, the followihg,cofidition must be checked for
the DIFCH and DIFZ setting obtained above depending on théotal number of channels.

0.40 x CT primary rating < DIF setting for 25 - 32 channels

0.34 x CT primary rating < DIF setting for 17- 24ichanneis

0.28 x CT primary rating < DIF setting for 9:="26,channels

0.23 x CT primary rating < DIF setting for 35,8 Channels

10

9

Error (%)

\

\ L

\ g

LR\

LORY
X\

AN

—&— 32 Channels| |
—l— 24 Channels
—A— 16 Channels| |
—x— 8 Channels

X
\
—
0.1 02 03 04 05 06 07 08 0.9 1

DIF Setting/CT Primary Rating

Figure 3.1.1 Accuracy Check
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DIFCH, DIFZ =0.8 x Iemin
= 0.8 x 2,000A
= 1,600A

Checking for accuracy of minimum operating current less than 5%.

When the number of feeder is 8 — 12, the numbe

r of channel is 10 — 14 channels?

0.28 x CT primary rating < DIF setting for 9 — 16 channels

0.28 x 2,000A < 1,600A
560A < 1,600A

Element Setting
(Example) DIFCH 1,600A
DIFZ 1,600A

3.2  nOCBF setting

The overcurrent element nOCBF checks ghatwthe breaker has opened and the current has
disappeared. Therefore, since it is allowed tQsespond to the load current, it can be set from 10 to

200% of the rated current.

The setting of TnB2 are determined byathe opening time of the original breaker (Tcb in Figure
3.2.1) and the reset time of the @Vercurrent element (Toc in Figure 3.2.1).

TnB2 = Breaker gpenifg time + nOCBF reset time + Margin

= 50ms +20ms+20ms

= 80ms
(Exampl®) Element Setting Remark
nOCB 038
TnB2 80ms
nBFEXT ON
nBF1 OFF Retrip is no used
nBF2 ON

n:1to 32
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Fault Start CBF

Adjacent | i Trip
breakers | i
Closed i i H' Open

| i

| |
TRIP , .

| |

| i Normal trip Retrip
Original | : \/
breaker Closed | | L%}-Open ! ——>1 Open

i =t S

! ! Tch . | Tcbh .

! ] | ] |

I > >
nOCBF ——:J i eL----E St |

i ! Toc i Toc

i L TB1 | |
TnB1 : L 1

| ]

| i |

! |
RETRIP : :

]

! 1

: P B2 \|__|
TnB2 : ] =1

o

| I
nCBF- i | -
TRIP ! |

! 1

Tcb: operating time of the original breaker
Toc: reset time of the overcdrrentielement nOCBF

Figure 3.2.1/Seguence Diagram

3.3 Undervoltage elements setting

The undervoltage element (MY SR, UVGF) is set to about 70% of the rated voltage.

Element Setting
(Example)
UVSF 30V
UVGF 46V

34 DIFSV setting

The setting. of DIFSV for differential current monitoring is determined from the maximum
erroneousidifferential current during normal service condition.

(Examplel)

DIFSV setting > maximum erroneous differential current

= e X % X ILmaX

g: CTerror
n: Number of channel

ILmax: Maximum load current (assumed to be
max. CT primary rating current)
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DIFSV  =1.2x0.05x /10 x 2000A
= 1.2 x 320A

= 384A O
€ =5%, n =10, I, max = 2000 (Primary r@

1.2 = Margin

Element Setting

L 4
DIFSV 380A \%

(Example 2) 0

DIFSV setting = 1.2 x (2 times of the differential rent“measured in normal service

condition)
@Margin

When the differential current measured i service condition is 10% of DIF setting,

DIFSV =1.2 x 1600A x 0.1 XK
=1.2 x 320A

153

E Setting
380A

L 4

Q
o
¥

L 4
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35

UVDF setting

of two cycles before. The UVDF can detect the voltage drop in the system condition SIR>0
fault detector for CBF initiation as described below. O

(Description)

The sensitivity of UVDF is fixed. The UVDF operates if a voltage drops by 7% compared I!

Z @
Z / ZF \l
A | \
Zg :Back s Zlmpedance
Z, :Li p
Z t
|

~

| 1

uvoF  — > | é
F

L - Lineyi nce
F impedance
4. Relayinput current

: ay input voltage
\Y V ‘ ? ! .
I = = IR : Source Impedance Ratio

ZB +ZF 2 (ZglZ + ZF/IZ))
Y

SIR % \
= —E ___ V= —E__ E : Rated voltage

Z| (SIR + %) ~ SIR+%

WhenSIR=0.1and % =1(Z_ Qe voltage drop V is as follows:
V= —E— -091E \

01+1
Therefore, the UVDF with_7% setting can detect the voltage drop in the system condition
SIR>0.1. .

N

The following tab& the voltage drop depending on SIR.
0.3

SR | o1 | o3 | 05 | 1
@%pu) 09t | om | oe7 | 050
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IEC60870-5-103 Configurator

IEC103 configurator software is included in a same CD as RSM100, and can be installed easily.as
follows:

Installation of IEC103 Configurator
Insert the CD-ROM (RSM100) into a CDROM drive to install this software on a PC.

Double click the “Setup.exe” of the folder “¥IEC103Conf” under the root directory, and operate it
according to the message.

When installation has been completed, the IEC103 Configurator will be régistéred in the start
menu.

Starting IEC103 Configurator

Click [Start]—>[Programs]—[IEC103 Configurator]>[IECConf] toythemlEC103 Configurator
software.

Note: The instruction manual of IEC103 Configurator capn be viewed by clicking
[Help]—[Manual] on IEC103 Configurator.

IEC60870-5-103: Interoperability
1. Physical Layer
1.1 Electrical interface: EIA RS-485
Number of loads, 32 for one protection eq@ipment
1.2 Optical interface
Glass fibre (option)
ST type connector (option)
1.3 Transmission speed
User setting: 9600 or 19200 bitfs

2. Application Layer
COMMON ADDRESS 6f,ASBU
One COMM@N ABRDRESS OF ASDU (identical with station address)

3. List of Informdtion

The followinguitems can be customized with the original software tool “IEC103 configurator”.
(For details,referto “IEC103 configurator” manual No.6F2S0839.)

- ghtems 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

- “tems for “General command”: INF, FUN, Control condition(Signal number)

- Items for “Measurands”: Type ID(3/9), INF, FUN, Number of measurand, Type of
measurand quantities

- Common setting

e Transmission cycle of Measurand frame
¢ FUN of System function
e Test mode, etc.
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Note:  To be effective the setting data written via the RS232C, turn off the DC supply of the relay and
turn on again.
3.1 IEC60870-5-103 Interface
3.1.1 Spontaneous events

The events created by the relay will be sent using Function type (FUN) / Information ntimbers
(INF) to the IEC60870-5-103 master station.

3.1.2 General interrogation

The GI request can be used to read the status of the relay, the Functien, typeS and Information
numbers that will be returned during the Gl cycle are shown in the table below,

For details, refer to the standard IEC60870-5-103 section 7.4.3.
3.1.3 Cyclic measurements

The relay will produce measured values using Type 1D=3 or 9 om,a Cyelical basis, this can be read
from the relay using a Class 2 poll. The rate at which the relay/produees new measured values can
be customized.

3.1.4 Commands

The supported commands can be customized. The relayywill,respond to non-supported commands
with a cause of transmission (COT) of negative acknewledgement of a command.

For details, refer to the standard IEC60870-5-103%ection 7.4.4.
3.1.5 Test mode

In test mode, both spontaneous messages(and polled measured values, intended for processing in
the control system, are designated £y meansy0f the CAUSE OF TRANSMISSION ‘test mode’.
This means that CAUSE OF TRANSMISSION = 7 ‘test mode’ is used for messages normally
transmitted with COT=1 (spontaneous)or COT=2 (cyclic).

For details, refer to the standardfEC60870-5-103 section 7.4.5.
3.1.6 Blocking of monitor direction

If the blocking of thesmonitor direction is activated in the protection equipment, all indications
and measurands are ngglonger transmitted.

For details, refer tothe standard IEC60870-5-103 section 7.4.6.

3.2 List of Informatiof

The followirigsiare the default settings.
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List of Information

IEC103 Configurator Default setting

INF Description Contents Gl | Type COT FUN DPI
ID Signal No.| OFF | ON
Standard Information numbers in monitor direction
System Function
0 |End of General Interrogation Transmission completion of Glitems. - 8 10 255 - - -
0 [Time Synchronization Time Synchronization ACK. - 6 8 255 - - -
2 |Reset FCB Reset FCB(toggle bit) ACK -- 5 3 220 - - --
3 |Reset CU Reset CUACK -- 5 4 220 -- - -
4 |Start/Restart Relay start/restart -- 5 5 220 -- - -
5 [Power On Relay pow er on. Not supported - - -
Status Indications
16 | Auto-recloser active If |tA|s pf)sl5|ble tq usel autq-recloser, this itemis set Not sugported
active, if impossible, inactive.
17 | Teleprotection active If prc?tectlon usmg telecomrmnlca.tlon |§ available, this Nofupported
itemis set to active. If not, set to inactive.
18 |Protection active If the prote.ctlon. is available, this itemis set to active. If al 1 1,7,9,12, 220 1413 1 2
not, set to inactive. 20, 21
1,7, 14,12
19 |LEDreset Reset of latched LEDs - 1 2021 220 1409 - 2
. L Block the 103 transmission from a relay to control
20 [Monitor direction blocked Gl 1 11 220 1241 1 2
nitor direction blocke system. IECBLK: "Blocked" settimg. %
Transmission of testmode situation from a relay to
21 [Test modi Gl 1 9, 11 220 1242 1 2
estmode control system. [IECTST "ON" setting.
22 |Local parameter Setting When ? setting change has done at the local, the Not supported
event is sent to control system.
23 |Characteristic1 Setting group 1 active Gl 1 1.7.9,11, 220 1243 1 2
12, 20, 21
- . . 1,7,9,11,
24 |Characteristic2 Setting group 2 active Gl 1 220 1244 1 2
12, 20, 21
- . . 1,7,9,11,
25 |Characteristic3 Setting group 3 active Gl 1 220 1245 1 2
12, 20, 21
- " . 1,7,9,11,
26 |Characteristic4 Setting group 4 active Gl 1 220 1246 1 2
12, 20, 21
27 |Auxiliary input1 Binary input 1 No set
28 |Auxiliary input2 Binary input 2 No set
29 |Auxiliary input3 Binary input 3 No set
30 [Auxiliary input4 Binary input 4 No set
Supervision Indications
32 |Measurand supervision | Zero sequence current Supervision Gl 1 1,7,9 220 1267 1 2
33 [Measurand supervision V Zero sequence voltage supervision Gl 1 1,7,9 220 1268 1 2
35 |Phase sequence supervision Negative séquencejoltage Supevision Gl 1 1,7,9 220 1269 1 2
36 |Trip circuit supervision Output circuit supervision Gl 1 1,7,9 220 1259 1 2
37 [I>>backup operation Not supported
38 [VT fuse failure VT failure Not supported
39 |Teleprotection disturbed CE(@emmunieation system Fail) supervision Not supported
46 |Group warning Only alarfling al | 1 | 1,7,9 220 1258 | 1 | 2
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IEC103 Configurator Default setting
INF Description Contents Gl [Type| COT FUN DPI
ID Signal NO.] OFF] ON

Fault Indications

64 |Start/pick-up L1 A phase, A-B phase or C-A phase element pick-up No set

65 |Start/pick-up L2 B phase, A-B phase or B-C phase element pick-up No set

66 |Start/pick-up L3 C phase, B-C phase or C-A phase element pick-up No set

67 |Start/pick-up N Earth fault element pick-up Not supported

68 |General trip Any trip - 2] 17 220 1280 | -] 2

69 |Trip L1 A phase, A-B phase or C-A phase trip No set

70 |Trip L2 B phase, A-B phase or B-C phase trip No set

71 |Trip L3 C phase, B-C phase or C-A phase trip No set

72 |Trip I>>(back-up) Back up trip Not supported

73 |Fault location X In ohms Fault location Not supported

74 |Fault forward/line Forward fault Not supported

75 |Fault reverse/Busbar Reverse fault Net supported

76 :;:f;ﬁz?on Signal Carrier signal sending Not supported

77 |Teleprotection Signal received|Carrier signal receiving Not supported

78 |Zone1 Zone 1 trip Not supported

79 |Zone2 Zone 2 trip Not supported

80 |Zone3 Zone 3 trip Not supported

81 |Zone4 Zone 4 trip Not supported

82 |Zoneb Zone 5 trip Not supported

83 |Zoneb Zone 6 trip Not supported

84 |General Start/Pick-up Any elements pick-up No set

85 |Breaker Failure CBEF trip or CBF retrip No set

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 Not supported

91 |Trip I>> Definite time OC trip Not supported

92 |Trip IN> Inverse time earth fault OC/trip. Not supported

93 |Trip IN>> Definite time earth fault OC trip Not supported
Autoreclose indications

128 |CB 'ON' by Autoreclose CB closécommand output Not supported

129 iié?e'ilsgelong-ﬂme 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. No.
Measurands
144 |Measurand | <meaurand |> No 0
145 [Measurand |,V <meaurand 1> No 0
146 |Measurand LV,P,Q <meaurand |> No 0
147 [Measurand IN,VEN <meaurand 1> No 0
148 Il\jll’eciiurand IL1,2,3, VL1,2,3, I('lj:ﬂ-la, CH2-lb, CH3-Ic, f measurand <meaurand _ 9 2.7 20 9
Generic Function
240 |Read Headings Not supported
241 z‘e:Z::S:)bUtes of all entries Not supbofted
243 |Read directory of entry Not supperted
244 |Real attribute of entry Notisupported
245 |End of GGI Net,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 | CH1-la 1 96 short 0 4096 4.266666
CH1-lb 1 100 short 0 4096 4.266666
CH1-Ilc 1 104 short 0 4096 4.266666
(empty)
(empty)
(empty)
(empty)
(empty)
f 2 0 —l short 0 4096 0.0000833
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IEC103 Configurator Default setting

INF Description Contents dci;r(;,;iirg:] T?/ge coT | Fun
Selection of standard information numbers in control direction
System functions
o [remeniroene [ e e
0 |Time synchronization -- 6 8 255
General commands
16 |Auto-recloser on/off Not supparted
17 |Teleprotection on/off Not supported
18 |Protection on/off (*1) ON/OFF 20 20 220
19 |LED reset Reset indication of latched LEDs. ON 20 20 220
23 |Activate characteristic 1 Setting Group 1 ON 20 20 220
24 |Activate characteristic 2 Setting Group 2 ON 20 20 220
25 |Activate characteristic 3 Setting Group 3 ON 20 20 220
26 |Activate characteristic 4 Setting Group 4 ON 20 20 220
Generic functions
240 gRs::;:eadmgs of all defined Not supported
243 ::t?;i directory of a single Not supported
244 Ei:i\/:,il:;s or attributes of a Not supported
245 s::;:ildlgtzrrogation of Not supported
248 |Write entry Not supported
249 |Write entry with confirmation Not supported
250 |Write entry with execution Not supported

(*1) Note: While the relay receives the "Protection off" command, " IN SERVICE LED" is off.

Details of Command settings inIEC103 configurator

INF DCO
Sig off | Sig on |, Revy| Valid time

18 2686 2686 v 0

19 0 2688 200
23 0 2640 1000
24 0 2641 1000
25 0 2642 1000
26 0 2643 1000

v : signal rgverse
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GRB100

Description Contents Comment
supported
Basic application functions
Test mode Yes
Blocking of monitor direction Yes
Disturbance data No
Generic services No
Private data Yes
Miscellaneous
Measurand Max. MVAIl_ = rated
value times
Current L1 la Configurable
Current L2 Ib Configurable
Current L3 lc Configurable
Voltage L1-E Va No set
Voltage L2-E Vb No set
Voltage L3-E Ve No set
Active power P P No set
Reactive power Q Q No set
Frequency f f Configurable
Voltage L1 - L2 Vab No/set

Details of Common settings in IEC103 configurator

- Setting

- Remote operation valid time [ms]:
- Local operation valid time [ms]:

file’s remark:

- Measurand period [S]:

- Function type of System functions:

- Signal No. of Test mode:
- Signal No. for Real time and Fault/famber: 1279

GRB100 190
4000

4000

%

220

1242
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[Legend]

Gl: General In

terrogation (refer to IEC60870-5-103 section 7.4.3)

Type ID: Type Identification (refer to IEC60870-5-103 section 7.2.1)

1 : time-tagged message
2 : time-tagged message with relative time
3 : measurands |
4 : time-tagged measurands with relative time
5 : identification
6 : time synchronization
8 : general interrogation termination
9 : measurands |1
10: generic data
11: generic identification
20: general command
23: list of recorded disturbances
26: ready for transmission for disturbance data
27: ready for transmission of a channel
28: ready for transmission of tags
29: transmission of tags
30: transmission of disturbance values
31: end of transmission
COT: Cause of Transmission (refer to IEC60870-55103 section 7.2.3)
1: spontaneous
2: cyclic
3: reset frame count bit (FCB)
4: reset communicationunit(Cu)
5: start / restart
6: power on
7: test mode
8: time synchrgonjzation
9: general interregation
10: terminationfof general interrogation
11: locahoperation
12: remote @peration
20:(posttive acknowledgement of command
24 negative acknowledgement of command
31: transmission of disturbance data
A0=positive acknowledgement of generic write command
41: negative acknowledgement of generic write command
42: valid data response to generic read command

43:
44

invalid data response to generic read command
generic write confirmation

FUN: Function type (refer to IEC60870-5-103 section 7.2.5.1)
DPI: Double-point Information (refer to IEC60870-5-103 section 7.2.6.5)

DCO: Double

Command (refer to IEC60870-5-103 section 7.2.6.4)
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IEC103 setting data is recommended to be saved as follows:

(1) Naming for IEC103setting data O

The file extension of IEC103 setting data is “.csv”. The version name is recommer@ be
provided with a revision number in order to be changed in future as follows:
4

First draft: sk 01.0SV
Second draft:  ##skxxx_02.cSV
Third draft: wasoekx 03,05V

GRL100, etc. The setting files remark field of IEC103 is a ter up to 12 one-byte
characters. It is utilized for control of IEC103 setting data.

r Revision number
The name “sxs*xx%" js recommended to be able to discriminate t% such as GRZ100 or

Fi#H_01L.csv - IEC103 Candi
el tppe:
TGNET0D
Lo Saing e’z emark [GRA1001.00
‘ Flemote cpseation vabd tine ]
Wale |
Check Sum
T Lol operalion vl bime [me]
‘ Measurand period [3]

(2) Saving thelEClO3§ i a
The IEC103 setti is recommended to be saved in external media such as FD (floppy disk)
or CD-R, nottor he folder.

4
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the reply frame from relay contend.

(The sending and receiving timing
coordination is irregular in half-duplex
communication.)

TOSHIBA 6F2S50784
Troubleshooting
No. Phenomena Supposed causes Check / Confirmation
Object Procedure
1 Communication Address setting is incorrect. BCU Match address setting between BCU and relay.
trouble .<|E(.:10.3 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 agffollowing*settings.
incorrect. - Start bit: 1bit
- Stop bit: 1bit
- Parity_settingneven
The PRTCL1 setting is incorrect. (The | RY Charige the PRTCL1 setting. Relation between
model with PRTCL1 setting.) PRTCL 1"setting and available transmission
protocolis referred to the following table.
RS485 port at the | PRTCL1 | PRTCLA1
back of the relay | =HDLC =|EC
COM1 (CH1) HDLC IEC
COM2 (CH2) [EC —
RS485 or optical cable interconnection 4 Cable - Check the connection port.(CH1/CH2)
is incorrect. - Check the interconnection of RS485 A/B/COM
- Check the send and received interconnection of
optical cable.
The setting of converter(is incorrect. Converter | In the event of using G1IF2, change the DIPSW
(RS485/optic conversion islexecuted setting in reference to INSTRUCTION MANUAL
with the transmission channel, etc.) (6F2S0794).
The relationshipbetween logical “0/1” BCU Check the following;
of the signaltand Sig.en/off is incorrect. Logical0 : Sig.on
(In the event of Using optical cable) Logical1:Sig.off
Terminal resistor is not offered. cable Impose terminal resistor (150[ohms]) to both
(Especiallywhen RS485 cable is long.) ends of RS 485 cable.
Relay gannot receive the requirement BCU Check to secure the margin more than 15ms
frame from BCU. between receiving the reply frame from the relay
(Fhe timing coordination of sending and ;nCdUtransmntmg the next requirement frame on
receiving switch control is irregular in '
half-duplex communication.)
The requirement frame from BCU and BCU Check to set the time-out of reply frame from the

relay.

Time-out setting: more than 100ms (acceptable
value of response time 50ms
plus margin)
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(Note) BCU: Bay control unit, RY: Relay

o
O
N

O
Q>Q)

L 4

&8
>
N

No. Phenomena Supposed causes Check / Confirmation '
Object Procedure
2 HMI does not The relevant event sending conditionis | RY Change the event sending condition (sign@
display IEC103 not valid. number) of IEC103 configurator if theré'is a
event on the SAS setting error. When the setting is correct, check
side. the signal condition by programmable LED; etc.
The relevant event Information Number | RY Match the relevant event Informatio@lumber
(INF) and/or Function Type (FUN) may SAS (INF) or Function Type (FUN) between the relay
be different between the relay and SAS. and SAS.
The relay is not initialised after writing RY Check the sum valu setting data from
IEC103 configurator setting. the LCD screen. ing from the sum
value on IEC10 tor, initialise the relay.
It changes to the block mode. RY Change the IE settling to Normal.
3 Time can be BCU does not transmit the frame of BCU i
synchronised with | time synchronisation.
[EC103 . . o
communication The settling of time synchronisation RY
' source is set to other than IEC.
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TOSHIBA 6F2S0784

Central unit (CU)

Erwgm S S

Relaytype: |
Busbar protection relay GRB100
CUModel: ..
-Model C310: max. 8 channels, 4 zones C310
-Model C320: max. 16 channels, 4 zones C320
-Model C330: max. 24 channels, 4 zones C330
-Model C340: max. 32 channels, 4 zones C340
-Model C410: max. 8 channels, 4 zones / With voltage inputs C410
-Model C420: max.16 channels, 4 zones / With voltage inputs C420
-Model C430: max.24 channels, 4 zones / With voltage inputs C430
-Model C440: max.32 channels, 4 zones / With voltage inputs C440
Ratings:

1A, 50Hz, 110V/125Vdc 1
1A, 60Hz, 110V/125Vdc 2
5A, 50Hz, 110V/125Vdc 3
5A, 60Hz, 110V/125Vdc 4
1A, 50Hz, 220V/250Vdc 5
1A, 60Hz, 220V/250Vdc 6
5A, 50Hz, 220V/250Vdc 7
5A, 60Hz, 220V/250Vdc 8
1A, 50Hz, 48V/54V/60Vdc A
1A, 60Hz, 48V/54V/60Vdc B
5A, 50Hz, 48V/54V/60Vdc C
5A, 60Hz, 48V/54V/60Vdc D
Communications:

RS485 1

Fibre optic

Dual RS485 3
__LEDabel: L)

Standard None

Option: User configurable LED label J
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Bay unit (BU)
[GRB100] - |
Relaytype: |
Busbar protection relay GRB100
BUModel: ]
-Model B300B: 1 channel provided. (2 HS contacts) B300B
-Model B310B: 1 channel provided. (6 HS contacts) B310B
-Model B410L: 1 channel provided. (6 HS contacts) / With LED B410L
CTrating: ]
1A 1
5A 2
 Frequency: |
50Hz 1
60Hz 2
_DC power supply rating: _____________________________|_______]
110V/125V 1
220V/250V 2
48V 3
Note:

Please inform us which is ordered panel surface mount type or 19-ingh rack mount type.
In 19 inch rack mount type, please order attachment kit.

- for BU: attachment kit: EP-101, EP-103(used for linking twownits*together)

- for CU: attachment kit: EP-102

Optical Cable (Option)

Optical cables for connection between CU and BUs:
Please inform us the number and lengthsef optieal cables. The following length of optical cable is prepared.

- 1to8min 1m steps

— 323 —



TOSHIBA




TOSHIBA = 6F250784

Appendix R @




TOSHIBA 6F2S0784

1. Failed module tracing and its replacement

If the “ALARM” LED is ON, the following procedure is recommended. If not repaired, contaet
the vendor.

Procedure Countermeasure

No failure

“ALARM” LED ON?

Not/isplayed

Press [VIEW] key

Any LCD messages”? Contact the vendor.

Yes

Not displayed

Contact the vendor.

Locate the failed module. Locate theyfailed module referring to Table 1.

Caution: Check that the replacement module has an
identical module name (VCT, SPM, 101,
102, etc.) and hardware type-form as the
failed module. Furthermore, the SPM and
FEP modules must have the same software
name and version. Refer to Section 4.2.5.1.

DC supply “OFF”

Module replacement

As shown in the table, some of the messages cannot
identify the fault location definitely but suggest plural
possible failure locations. In these cases, the failure
location is identified by replacing the suggested failed
modules with spare modules one by one until the
"ALARM" LED is turned off.

BC supply,*ON”

“ALARM” LED OFF?

If both “IN SERVICE” LED and “ALARM” LED are OFF,
\L check the followings.

Check: Is DC supply voltage available with the correct

polarity and of adequate magnitude, and

End connected to the correct terminals?
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If any messages are shown on the LCD, the failed module or failed external circuits can be located
by referring to the following table.

This table shows the relationship between messages displayed on the LCD and estimated failure
location. Locations marked with (1) have a higher probability than locations marked with(2)and
(3). Locations marked with (2) have a higher probability than locations marked with (3).4The
monitoring of BU is performed by FEP module in CU. The monitoring result is displayedend-CD
by SPM module. If an FEP module fails, therefore, the result displayed on the LCD may be
incorrect. The relationship between the FEP module number and the monitored BUs is as follows:

FEP Module No. BU

Model C*1* Model C*2* | Model C#3* | Model C*4x*
FEP1 X X X X
FEP2 X X
FEP3 X X
FEP4 X X

As shown in the table, some of the messages cannot identify,the fault location definitely but
suggest plural possible failure locations. In these ‘cases, (the failure location is identified by
replacing the suggested failed modules with spare modules,one by one until the "ALARM" LED
is turned off.

The replacement or investigation should be performedifirst for the module or circuit with higher
probability in the table.

If there is a failure and the LCD is not wiorking Such as a screen is frozen or not displayed, the
failure location is any one of SPM, FER,and/HMT module.

If there is a failure and no message is'shown on the LCD in the CU, it means that the failure
location is either in the DC power, supply circuit or in the microprocessors mounted on the SPM
module. In this case, check the "ACARM" LED. If it is off, the failure is in the DC power supply
circuit. If it is lit, open the relgy fromt panel and check the LEDs mounted on the SPM module. If
the LED is off, the failure is4in the DC power supply circuit. If the LED is lit, the failure is in the
MICroprocessors.

In the former case, cheekdf the correct DC voltage is applied to the relay. If it is, replace the 10#1
module mountingythe'BC/DC converter and confirm that the "ALARM" LED is turned off. In the
latter case, replace“the SPM module mounting the processors and confirm that the "ALARM"
LED is turned off.

When the "PO@WER*LED in the BU is off, check if the correct DC voltage is applied to the BU.
If it is, replacg/the BUM1 module mounting the DC/DC converter and confirm that the "POWER"
LEDyis tugnedhon.
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LCD Message and Failure Location

Failure location

Message or Ccu BU AC Optic. | D c
Operation VCT FEP SPM I0#1 10#2 HMI VCT BUM1  BUM5 | cable cable B inputs
Checksum err x

ROM-RAM err X

SRAM err x L 4

BU-RAM err x

DPRAM err X \@

EEPROM err x

SUB stopped X @

ADerr X 0
VO err x (2 x (1) x (2) x (1)

)
V2err x (2) x (1) Q x (2) x (1)
Sampling err x
DIO err x (2) x (1) x (1) @
LCD err x (2) x (1)
Sub:checksum err x
Sub:ROM/RAM err x \
Sub:SRAM err x K
Sub:DPRAM err x

Sub:A/D err x @
FEP=: checksum err X

FEP+: ROM-RAM err X \

FEP=: SRAM err x

FEP+: DPRAM err x @

FEP=: stopped X N ‘ ’

BU+: COM err x (3 \ x
BU=: EEPROM err x x
BU=: Al err x (2) X

X
CT=err \ x(@2)  x
DS err x (1)
CBx err x (1)

X
S

@) (1) x(2)
BU=: A/D err x (3) K x (2) x (1) x (2)
BU=: DIO err x (3) \ x (1) x (1) x (2)
BU=: Address err x (3) O x (1) x (2)
(1)
(1)
(1)

X
—
N
—
X
—
—_
~

[d- err x (2) x (1) x (2) x (1)
Id err ¢ x (2) x (1) x (2) x (1)
CT fail, CT- i % (2) x (1) x (2) x (1)
CT-ZD fai

No-workingyof LC x (1) x (1) x (1)

: The monitoring of BU is performed by FEP module in CU. The monitoring result is displayed on LCD by SPM
module. If an FEP module fails, therefore, the result displayed on the LCD may be incorrect.
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2. Methods of Replacing the Modules

A CAUTION  When handling a module, take anti-static measures such as wearing an earthed
wrist band and placing modules on an earthed conductive mat. Otherwise, many
of the electronic components could suffer damage.

CAUTION After replacing the SPM module, check all of the settings including the data
related the PLC and IEC103, etc. are restored the original settings.

The initial replacement procedure is as follows:

1). Switch off the DC power supply.
A WARNING  Hazardous voltage may remain in the DC circliit.just after switching off the
DC power supply. It takes about 30 seconds forithe voltage to discharge.
2). Remove the front panel cover.
3). Open the front panel.

Open the front panel of the relay by unscrewing the.binding screw located on the left side of
the front panel.

\

é. TOSHIBA — W?
[ ]

—>

Caselsize: 1/2”inchs

4). Detach the halding,bar.

Detach the module holding bar by unscrewing the binding screw located on the left side of
the bar.
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5). Unplug the cables.

Unplug the ribbon cable running among the modules by nipping the catch (in case offblack:
connector) and by pushing the catch outside (in case of gray connector) on the connector:

H—o
[] [T
Gray connector = H
Black connector |:|:|:|
-] —]

6). Pull out the module.

Pull out the failure module by pulling up or down the goprand bottom levers (white).

-] -] }[

s -

SPM module

7). Insert the replacement medule.

Insert the replacement module into the same slots where marked up.

8). Do the No.540 Na@.1'Steps in reverse order.

A CAUTIONS (Supply DC power after checking that all the modules are in their original
positions and the ribbon cables are plugged in. If the ribbon cables are not

plugged in enough (especially the gray connectors), the module could suffer
damage.

Details of the gray connector on modules (top side)

X Not enough (OEnough

— 330 —



TOSHIBA 6F2S0784

9). Lamp Test

. key is pushed 1 second or more by LCD display off. O

e It checks that all LCDs and LEDs light on.

10). Check the automatic supervision functions. O
e LCD not display “Auto-supervision” screens in turn, and Event Records
e Checking the “IN SERVICE” LED light on and “ALARM LED” Iigh%

N
Y
{\0

L 4
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Version-up Records

Version Date Revised Section Contents
No.
0.0 Nov. 1, 2003 - First issue.
0.1 Jan. 19,2004 |25 Modified the description of CBF Scheme logic and Figures 2.5.4 and 2.5'6;
2.7 Modified the description and Figure 2.7.1.
3.21 Moadified the description of Binary input signals and Table 3.2.2
3.2.2 Modified the description.
3.23 Added the Section 3.2.3 PLC Function.
3.4.1 Modified the description of Power system quantities.
422 Modified the description.
42424244 Modified the description and the sample of LCD scréen:
4245 Modified the description.
425,426 Modified the description.
4264,4.26.5, Modified the description and the samples of LE€D scrgen.
426.6,4.2.6.7,
426.8,426.9
4271,427.2
45 Added the section “4.5 IEC60870-5-103 Interface”.
4.6 Modified the description.
6.4.2,6.4.3 Modified the description, Figurei6.4yand the samples of LCD screen.
6.6.2 Modified the sample of Binaryeutput screen.
6.7.3 Modified the description
Appendices Modified the AppendixC,'E,.G, I, and J, and added the Appendix P.
0.2 Mar. 17,2004 | 2.3.5 Modified the description.
Appendix Q Added the AppendixQ.
0.3 Apr. 26,2004 | 2.2 Added the descriptionabout “BU out-of-service function”.
427 Modified'the description and LCD screen of Test menu, and added the section
4.2.7%5.BU gut-of-service.
Appendices Modified the,Appendix C, G and |.
04 Aug. 24,2004 | 1. Madified'the table.
3.1.1.5 Modifiechthe description and Figure 3.1.7.
3.1.2.3 Modified'the description and Figure 3.1.13.
3.21 Modified the description of Binary input signals.
3.2.3 Modified the description.
45 Modified the description.
55.1 Modified the description.
6.7.2 Modified the description of Note.
Appendices Modified the Appendix H, I, M, P and Q. Added the Appendix R.
0.5 Nov. 11,2004 | 2.1, 2. Modified and added the description of Section 2.1 and 2.7.
Appendix P Modified the Appendix P.
0.6 Nov. 29, 2004, |27 Modified the description and added Figures 2.7.1, 2.7.2 and 2.7.3.
0.7 Dec. 07,2004 “4.2.3,4.2.5,4.2.6 | Modified the samples of LCD screen.
Appendix J Modified the Appendix J.
0.8 May. 1002005 [¢3.1.2.1 Modified Figure 3.1.9.
3.1.24 Modified the description, and added Figures 3.1.15 and 3.1.16, Table 3.1.1 and
setting tables.
Appendices Modified the Appendix C and P. Added the typical external connections of the model

with LED indication in Appendix |, and added model B310L in Appendix Q.
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Version Date Revised Section Contents
No.
1.8 Jul. 21, 2005 2.3.1 Modified the description and Figure 2.3.2.
2.3.2 Moadified the description of ‘Check zone protection” and added Figures 2.3:5,and
2.36.
2.3.6 Modified the setting range table.
291 Modified the description and added Figure 2.9.2.
3.2.1 Modified the description.
426.7 Modified the DIF LCD screen.
Appendices Modified Appendix C, J and M.
1.9 Dec. 07,2005 | 2.3.3 Modified Figure 2.3.8
2.5 Modified Figures 2.5.4 and 2.5.6.
28,294 Added the OVGF elements.
333 Added ‘3.3.3.CT Circuit Failure Detection’
3.3.8 Modified Table 3.3.1.
426.1,4.2.6.6, Modified the samples of LCD screen.
42.6.7
6.7.2 Modified Table 6.7.1.
Appendices Modified Appendix J, K and M.
29 Feb. 24,2006 | 2.5 Modified the description and Eigures 2:5.4 and 2.5.5.
3.0 Sep. 05,2006 | 2.3.3 Modified the description and added,Figufes 2.3.13 and 2.3.14.
251 Modified the descriptiona(BF1, BE2)
252 Modified the description.
3.35 Modified the description.(DSSW;, CBSV)
3.38 Modified Table 3.3.1,
4241,426.7 Modified the samples ofiLCD screen.
Appendices Modified Appendix CH, J and R.
3.1 Jun. 12,2007 | 3.1.1 ModifiedFigures 3.1.2/and 3.1.5.
342 Modifigd Table 3.4.1.
421 Modifiedithe description.
4242 Modified thetdescription.
4.4 Modified the, description.
6.7.2,6.7.3 Modified'the description.
Appendices Modified Appendix G, H and P.
3.2 Oct. 30,2007 | 4.2.3.1 Modified the sample of the fault record screen.
6.7.3 Madified the description.
Appendices Modified Appendix |, M, P and R.
3.3 Jun. 26,2008 | 2.2 Modified Figure 2.2.1.
233 Modified Figures 2.3.7 and 2.3.8.
2.36 Modified the description of ‘BU address setting'.
2.5.1 Modified Figures 2.5.4 and 2.5.6.
2.6 Changed the title and included the description of the old 2.6 and 2.7 sections.
3114 Modified Figure 3.1.1.
3.1.2.3 Modified the description and Figure 3.1.13.
3.1.2.4 Modified the description.
3.2.1 Added Table 3.2.2(c).
3.3.2,3.34 Modified the description.
426.7 Modified the description.
55.2 Modified the description.
6.7.2 Modified the description.
Appendices Modified Appendix I, M and R.
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