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Inverse Time Operate and Reset Curves

IEC/UK Inverse Curves IEEE/US Inverse Curves |EEE/US Reset Curves
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Inverse time operate function Dependent time reset function
TMS setting range ; 0.010 — 1.500 in 0.001 steps
RTMS setting range ; 0.010 — 1.500 in 0.001 steps
Gs setting range  :0.10 — 25.00A in 0.01A steps
Constants for dependent time curves
Curve Type _—
(IEC 60255-151) Curve Description k o C tr
A IEC Normal Inverse (NI) 0.14 0.02 0 -
B IEC Very Inverse (VI) 135 1 0 -
C IEC Extremely Inverse (EI) 80 2 0 -
D IEEE Moderately Inverse (M) 0.0515 0.02 0.114 4.85
E IEEE Very Inverse (VI) 19.61 2 0.491 21.6
F IEEE Extremely Inverse (EIl) 28.2 2 0.1217 29.1
- UK Long Time Inverse (LTI) 120 1 0 -
- US CO8 Inverse (1) 5.95 2 0.18 5.95
- US CO2 Short Time Inverse (STI) 0.02394 0.02 0.01694 | 2.261

Figure 1 - Operate and Reset Characteristics
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Thermal Characteristics (to IEC 60255-8

Thermal Curves (Cold Curve - Thermal Curves (Hot Curve -

no prior load) 90% prior load)
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t = time to trip for constant overload current | (seconds)
| = overload current (largest phase current) (pu)

Ip = previous load current (pu)

K.lrLc (or lg) = thermal overload current setting (pu)

t = thermal time constant (seconds)

Ln = natural logarithm

Figure 2 - Thermal Characteristics in accordance with IEC 60255-8
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OFF » 0.001 — 0.250A (25335 7E/ Steps 0.001A )
0.00 —300.00s (#5#E5% 7€/ Steps 0.01s)

HERBERE (37)

i BB R
DTL FERERSTE -

OFF > 0.10 — 10.00A (5 #55% 7€/ Steps 0.01 A)
0.00 —300.00s (5 #E5%7E/ Steps 0.01s)

FUREIRE (49)

lo=k.Ipc CBEGETE ) *
FrEEE (0 ¢
BT -

AWE

OFF » 0.50 — 10.00A (253E55% 7€/ Steps 0.01A )
0.5 —500.0mins (25#Ez%7E/ Steps 0.1 min )
OFF » 50% & 99% (5#Ez%7E/ Steps 1% )

M REN & (46)

5 1 %2 WHFBE T NOC B P Il -
DTL FERERSTE -

OFF > 0.10 — 10.00A (25 #55% %€/ Steps 0.01 A)
0.00 —300.00s (5 #E5%7E/ Steps 0.01s)

HREERRE (46BC)

SEgEsriESREE ) -
DTL JEHERE

OFF » 0.10 -1.00 (##z%7E/ Steps 0.01)
0.00 —300.00s (5% 7E/ Steps 0.01s)

CBF BiptasiiErRaE (50BF)

CBF Bigastif&r I -
CBF 35 1 B ({&f#EHkA) DTL
CBF 35 2 [&E: (FBki) DTL :

OFF > 0.10 — 10.00A (25#E5% %€/ Steps 0.01A)
0.00 —300.00s (25#E5% 7€/ Steps 0.01s)
0.00 —300.00s (#5#E5% 7€/ Steps 0.01s)

WGBS

P RRE L ERE
AE I E E

10— 50% (45 E/ Steps 1% )
1.0 - 25.0A (5% TE/ Steps 0.1 A)

SER (R EERGE )

8RR (79) GRE140-40x F; 42x U5k

ARC FARER 0.0 — 600.0s (25#Ez%E/ Steps 0.1s)

A G AR I P 0.01 —10.00s (#3ES%7E/ Steps 0.01s)

BA S IR OFF » 0.1 - 600.0s (253#£55%7E/ Steps 0.1s)

(=52 1-5 REFYLERH - FRBAR 2 B v A2 a5 B E) E -

0.01 —300.00s (#5#E5% 7€/ Steps 0.01s)
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GRE110

HRHERE

IDMTL #E i
HAFTE EERR Y
e PU/MDO Gt -
HRERR S

PU/DO [f:
ESIREER OC BIfERFRE]

OC FERFIRBIIEIFRS -
EF ERFSRENERRH |

UC BlfERsRS

NPS Fh{ERFH]

CBF BlfERFfE -

WS TC A AR R
FAB T ERF ]

105% ZIE £5%

100% 357E +3% (Gs>0.2A)

K&J 100%

100% F%TE +5% (Gs>0.2A)

K&T 105%

IEC60255-151 » £5% Y 50ms (2 < G/Gs < 20)
Gr=1.1Gs

Gp =20Gs (Gs < 10A) > 200A (Gs > 10A)
<DTL+45ms (DT > §fj A : > 37E 200%)
<DTL+45ms (DT > #fj A : > 37E 200%)
<DTL +85ms (B A : > 5% 80%)
<DTL+ 150ms (HiA : > 5%5E 200%)
<DTL+30ms (¥ A : < 2E 200% )
<5% o

<5% (E@A @< BE 200%)

IR ] A B AR B RERE A B (IR ] -

A5 R — S TS (USB)

R USB-Type B
SRR Sm (R
‘IR (RSA8Y)
T Sk (% 32 WHER)
SagEny AR
SR 1200m (fA)
T PRSI T
bl 1kVac ## 1 4y
{Eg = 19.2kbps
®ITHEE (ZRHERR)
100BASE-TX RJ-45 $#0H
100BASE-FX SC 78
A
ERFEEE BEfETH

220Vde ZHE(E—f% 154Vde () 110Vde)

110Vde ZHE/E—f% 77Vde (F/)N 70Vde)

48Vde ZHTE(E—MK& 33.6Vde (/) 24Vde)

24Vde ZHEE M 16.8Vde (F/)N 12Vde)
B B e A

220Vde FHEEF > 88V

110Vde BHEE £y >384V

48Vde BHEEFy > 19.2V

24Vde FHEMER =29.6V
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GRE110

ZHEfE

B
HHEHE ¢

40 4%0 . 4*1 : BO#1 K BO#2
540 4%2 : BO#1 ~ BO#2 ~ BO#5 K BO#6

4 8 (R mI S BBAIER )

PG RS 5A H8
BHG K255 © 30A > 250Vde # 0.5s (L/R > 40ms)
BHR& : 0.1A > 250Vdc (L/R=40ms)

HAtr. BOs FAG RA R - 4A HH
BHE 45 © 8A > 250Vde #E 0.5s (L/R > 40ms)
BT : 0.1 A > 250Vde (L/R=40ms)
it AN A > 1,000 K BERE
i REEL ¢ > 10,000 2 EHEREL
o SR JNFA 15ms
(iR JINFA 10ms
HisaEt
=g 1.5kg (400A, 401a, 420A J% 421a fE4H)
1.8kg (402A Fr 422A #5i4H )
ot 149mm (400A, 401a, 420A K 421a fE4H )
223mm (402A K 422A fE4H )
5 177mm
& 168mm
ShERER BRF 8% No. 10YRS/0.5
e e A pFaHEEZ
IRIEMERE
R B | semeran
JEEERE
R TEC60068-2-1/2 FIIEHIE © -20°C % +60°C
IEC60068-2-30 BRE Al © 25°C & +70°C -
RIE IEC60068-2-78 1E40°C F 93% FAYERET 56 K -
MR IEC60529 P52 ()~ IP20 (f%) - IP40 ( 1)
HEERE
B IEC60255-21-1 AE — Class 1
i /& —Class 1
AT BEFIIRI e IEC60255-21-2 {ETUEENE Class 1
ET%EIM /7 Class 1
filf#%E Class 1
apilr IEC60255-21-3 Class 1
BRI
fiit 25 JEE IEC60255-5 FiA B 2kVims 2 1 47§ -
IEEE C37.90.0 FETTERERT 2kVrms B 1 475 o
BB 1kVrms 2E 1 934 -
B iR EE AR IEC60255-5 CT - EJRALIESS - BI J BO ERSMA & =41 5kV (I&E) MIE
R EHRE A B R DR ST B RS 2 R .
RS485 EEE Ry 3kV (IEfE - /St i
BO &Ry 3kV (IE(E) » /i BREE 2 i
P2 M A AT A b7 Bt 2 Ry 1.2/50us > 0.5 -
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GRE110

EERERE

[t P EN St hd

IEC 60255-22-1 Class 3
IEC 61000-4-12

IEEE C37.90.1

IEC 61000-4-18

IEC 60255-26 Ed.3

WA ER(ER IMHZz 2.5kV 2 3kV (IEH)  FEEER—#K
ARG -

HER R — RS R E A IMHz 1.0kV -

WA EER(EN IMHz 10KV » “REERR 22BN EEIER -

IEC 60255-22-2 Class 3
IEC 61000-4-2
IEC 60255-26 Ed.3

6kV FHEINE ~ 8kV ZERE -

HEsf RF EWSEE)

IEC 60255-22-3 Class 3
IEC 61000-4-3
IEC 60255-26 Ed.3

74 80MHz % 1GHz DL 14GHz £ 2.7GHz 1556
10V/m = 80 ~ 160 ~ 450 ~ 900 ~ 1850 K, 2150MHz S4NEFTFHIE

IEC 61000-4-5
IEC 60255-26 Ed.3

TR ER S IEC 60255-22-4 Class A 5kHz > 5/50ns R
IEC 61000-4-4 ~ FrA R el as A« 4kv
IEEE C37.90.1 ERIE  2kV
IEC 60255-26 Ed.3
izE IEC 60255-22-5 ~ — /BT 1.2/50pis 28R

EIE ¢ 2kV/IKV/0.5KV > 4R5E e
HofthEEEE ¢ 2kV/1KV/0.5KV » SR ZE BEk
1kV/0.5kV » 4RI& F4RHE

4% RF EBHEEREN

IEC 60255-22-6 Class 3
IEC 61000-4-6
IEC 60255-26 Ed.3

YhEsHEE 150kHz & 100MHz /EFJ 10Vrms -
27 F; 68MHz SYMEFTHIE

B IIERERE) IEC 60255-22-7 Class A R A S BHEE R 300V 50Hz 3 10s ©
IEC 61000-4-16 EHE A AU BHRIER 150V 50Hz 2 10s ©
IEC 60255-26 Ed.3 TR AC 84 -
BRI IEC 61000-4-8 Class 4 HAE5R S | ) 50/60Hz ©
1 EC 60255-26 Ed 3 30A/m L
300A/m 3 1 Fp -
(B T AT 3 IEC 60255-25 R
fgc?fozozo_cgjﬂ : 0.15 % 0.50MHz : <79dB (ifi) 5% <66dB (T45)
IEC 60255-26 Ed.3 0.50 % 30MHz : <73dB (I&fH) 2 <60dB (F15)
BRET S (B 10m) :
30 % 230MHz : < 40dB
230 & 1000MHz : <47dB
1G % 3GHz : <56dB
REZEEEHE
89/336/EEC {8 EN 61000-6-2 F, EN 61000-6-4 > 3OS & B EZ 2B
c € TEA M B -
73/23/EEC IRHEEE e S REAE BN 60255-27 S5HIMFSEEZ B &R B

Al -
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GRE110

ORDERING

Overcurrent Relay GRE110 H A — L
Type J

| Overcurrent Protection Relay | GRE110
Model
- Model 400: Three phase and earth fault

2 x Bls, 4 x BOs, 1 x Relay fail 400
6 x Bls, 4 x BOs, 1 x Relay fail 401
6 x Bls, 8 x BOs, 1 x Relay fail 402
| - Model 420: Three phase and sensitive earth fault |
2 x Bls, 4 x BOs, 1 x Relay fail 420
6 x Bls, 4 x BOs, 1 x Relay fail 421
6 x Bls, 8 x BOs, 1 x Relay fail 422
Rating
CT: 1/5A, f: 50/60Hz, 110-250Vdc or 100-220Vac 1
CT: 1/5A, f: 50/60Hz, 48-110Vdc 2
CT: 1/5A, f: 50/60Hz, 24-48Vdc A
Standard and language:
IEC (English)y ] o
ANSI (English) 1
Chinese 2
Communication:
| RS485 1port (Modbus/IEC60870-5-103) | - 10
RS485 1port (Modbus/DNP3.0) 11
Following options can be equipped with Model 402
and 422 only
RS485 2ports (Modbus/IEC60870-5-103) 20
RS485 2ports (Modbus/DNP3.0) 21
100BASE-TX 1port (Modbus/IEC61850) AO
+RS485 1port (Modbus/IEC60870-5-103)

100BASE-TX 1port (Modbus/ DNP3.0) Al
+RS485 1port (Modbus/DNP3.0)

100BASE-TX 2ports (Modbus/IEC61850) BO
+RS485 1port (Modbus/IEC60870-5-103)

100BASE-TX 2ports (Modbus/ DNP3.0) B1
+RS485 1port (Modbus/DNP3.0)

100BASE-FX 1port (Modbus/IEC61850) Co
+RS485 1port (Modbus/IEC60870-5-103)

100BASE-FX 1port (Modbus/ DNP3.0) C1
+RS485 1port (Modbus/DNP3.0)

100BASE-FX 2ports (Modbus/ IEC61850) DO
+RS485 1port (Modbus/IEC60870-5-103)

100BASE-FX 2ports (Modbus/ DNP3.0) D1
+RS485 1port (Modbus/DNP3.0)
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GRE110

TYPICAL APPLICATIONS / CONNECTIONS

A QUTPUT CONACTS
SIGHAL LIST (DEFAULT)
t g BO1 | OFFICE CLOSE) Contral
* BO2 GEMERAL TRIP Pawer
BO3 | GENERAL ALARM | © *r—
BO4 QOFF
R e e e ol ==
|
— |
|
GRE110-400A TEZ I
CE CLOSE [BO |
cH EIIL‘.GSEEI_ CECLOSE (B0 |
TB1 |_ va :
1 CH OPEW o8 DPENTRIZ RO
T 7 3E Ia s T—31— i
< |3 |
N a—% 35 Ib 4 |
—{ 4 AUFILLARY |BOG e gf_.l
~ 5| -
1 j — 513 £ I 15 N
— 7 ey suxiLary B0
- g3 e ~{71--
1 g ——
= P }? N.C. Relay fail %
N — ) POWER 10 Relay fail
13 [+] ayppry ne. 1 indicator
14 [- DEFALILT BI-2: OF 7
CB GLOSED Terastold Bl N
1 . BTN E
v v ‘{}7 FG = AHIES; far EE 14
______ CB OPEN Thesaheokd B[z
I _i JRETV IR 1-5-
FRONT PAMEL vailable for | ot ]
= | passe | 2
e ol
I UsB TypeB | 17
| -
—————— ne P8
R3
L] ]
As
B_

*B03 and BO4 are NOT applicable for direct CB coil connection.
*xAnalogue current input ports are shorted when the terminal block is removed. (TB1 1-2, 3-4, 5-6, 7-8)

Figure 5 - GRE110-400A Typical Application Diagram
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GRE110

QUTPUT CONACTS

A SIGHAL LIST (DEFALLT)
B BO1 OFFICE CLOSE) Control
» C BOZ | GENERAL TRIP Powar L
BO3 | GENERAL ALARM P
B4 OFF T L
(R ry——
|
— |
|
GRE110-421A TE2 |
CB CLOSE CeCcLosE 1BOY |
i |I|"' A ] |
TE1 [ |
1 EEENLE I
: H3e | e OHEETRR :
3
E_ — 4 EE Ib AUIRILARY B0 gm|P|_ i I::I:I:-L]EB?LJI
~ 15—
L e o Geran
Core LI = | g wk _{E[Se AURILIART g_?i
T -
balance . | ] Ll
CT l P . :? MG, Relay fall |RE.
M o
= M ) POWER _% Reley fail
13 [+] g pry NG 1 indicator
14 1= DEFALILT Eli—t: 0f 7]
AUNILIARY Teraseold BH N
v 6T
FG = .-‘.v:-.:_n;: fior EE%
[m—————m AURLIARY | Treitd B
FRONT PAMEL | po— e — = N
e el b= 16
— == () : T Bl
1 GB GLOSED 17
|_U_SE_T1IPE_E_ _! o8 OPEN el
ALIXILIARY 4-3-
ALXILIARY ﬁ
|27
RS485
com[ 27
A+[23]
B-]24]

*B03 and BO4 are NOT applicable for direct CB coil connection.
*xAnalogue current input ports are shorted when the terminal block is removed. (TB1 1-2, 3-4, 5-6, 7-8)

Figure 6 - GRE110-421A Typical Application Diagram
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GRE110

A OUTPUT COMACTS
B SIGNAL LIST (DEFAULT)
c BO! | OFFICE CLOSE) BOS | GENERAL TRIP Contral
BO2 GEMERAL TRIP BOG GEMERAL ALARM P Peawer . .
BO3 GEMERAL ALARM BO7 OFF
B4 | OFF BOE | OFF
e —er———_ —— - - - - - - - - L —————— rx—-
|
I
_— |
GRE110-402A TE3 I
CB GLOSE cECLOSE |BO |
= T '
|
1 CB OPEM A OFEN TR B0 2] |
¢ g E T © sn @‘l: %—- |
L . g jE Ib L |
— AIAILLARY ey g“'lF‘L — E-.l:-;:_;ug_E‘ 1
~{5 |-
N e le '
— b 3 16| H
1 e [ s q I AURILLARY BI04
<]
.- -aw g e ‘““*—T -4
3
_L 10 N.C. —RF
= P -— T Reday fail 2
M >k
— 1 1Z e POWER _Eo: Relay fail
13 [+ 1 indicator
SUPPLY Ne U
ENE DEFALLT Bli-t; off il
AILARY | _Tweeos g M
TESITS NNV
.i? v v FG = .-\m:_ag; fior EE]]%
- - AR :g?-m?w Bl2
| FRONT PANEL | Avalable for | 5]
=] I TGS ® 16
ﬁ:: o L) E : Ir:-u;r'::d Bl3-§
I usE TypeB | OB L oRED 171
o o B QPEN 18
AURILIARY E
AUKILIARY E
22
R&485
com|2 1 |
A+]23
BE-[24
EEr- ey
AUNILIARY |BOS
-
|
AUFILART BOG |
T = — — —
————————— -+
F)Dtimal Communication | |_—% |
| Port sk : AIFILLORY [BOT |
| | g3
| I
| 100BASE-TX I aLET BOB I
| Iport / Zport i o T _____
' ! aEa
() (] | 5
: I 10]
| tooeaseFx | NG 1]
| Iport / Zport K

*B03, BO4, BO7 and BO8 are NOT applicable for direct CB coil connection.
*xAnalogue current input ports are shorted when the terminal block is removed. (TB2 1-2, 3-4, 5-6, 7-8)
*** Available at one of the communication function is selected.

Figur e 7 - GRE110-402A Typical Application Diagram
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GRE110

RELAY OUTLINE

TOSHIBA
CBCLOSE CBOPEN LOCAL REMOTE
u

IN SERVICE
L

TRIP

ALARM

RELAY FAIL

o | =2
149 17 127 24
Front View Side View

([0N00000N0N0IN0NANNNNNNNNaNONG
jin B2 ®
@ @ H | TB1

ene] = ® |

erd|  [@)(@)

o oo

el @@

elE @)@

% @)@ 8

G e

eld @)@

]

]

[T

C ] ®
® @E

143
Roar View  EMt Sz dr Panel cut-out

. ( Unit ; mm )

1 2 TEI1

3a

=T 112

708 3|4

9 [10 516

11]12

1314 718

1516 9 |10

17|18 11112

19|20

21|22

23|24

Terminal block
Figure 8 - GRE110 Outline Diagram — Model 400/401/420/421
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GRE110

TOSHIBA
B
BH
il
EX]
LX)
/ EE)
= )
- ! EEl
El
A LR
T
wd L H B!
v j
o =i
223 17 127 24
Front View Side View
MO IIOOIO OO0 0OnnI0000n000n000nn00a0anan
9] Tor ®
o] ey
o] @)@
el 3 [@)(E)]«
s () (10
ele @@ [
[ s |@)@lre : _
[EITe] () (5]0 2
BE] 1@ (@)
[BIEL ®
EIE]
@
217
2holeé¢4
Rear View for mounting

attachment kit

TB3 TB2 TB1
112

34 T2 ; 2
o0 3|4 56
;1% 5186 7]8
T2 708 9 [i0
13[14 9 |10 112
15|16 11]12

17418 13]14

19|20

21]22

23|24

for Communication Port

Terminal block

Panel cut—out

Figure 9 - GRE110 Outline Diagram — Model 402/422
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GRE110

+ The information given in this catalog is subject to change without notice.
Tas H I BA + The ?nformat?on g?ven ?n th?s catalog ?s as of 30 September 20_12. _
+ The information given in this catalog is presented only as a guide for the apphcaigns
of our products. No responsibility is assumed by TOSHIBA for any infringements@f

patents or other rights of the third parties which may result from its use. No licengg is
TﬂEH lE'A cnnpnnATlnN granted by implication or otherwise under any patent or patent rights of TOSHIB®or

ght 2012 Toshiba. All rights reserved.

Social Infrastructure Systems Company others.
1-1, Shibaura 1-Chome, Minato-Ku, Tokyo 105-8001, Japan ‘- TOSHIBA products should not be embedded to the downstream products which are
Tel +81-3-3457-3644 Fax +81-3-5444-9166 prohibited to be produced and sold, under any law and regulations.

. . - Toshiba does not take any responsibility for incidental damage (including loss of
http'//WWW'tOStha'relayS'Com business profit, business interruption, loss of business information and other

pecuniary damage) arising out of the use or disability to use the products.
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