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3VTs CONFIGURATION (Phase-Neutral)
T T T T T T T T T T T
Auxiliary Voltage +L§lﬂ 1—374
95-300V; or 64-220V, Fe = " j“ } Watch dog
[ —— B
% % Q%D:‘_%HE L :043 } Tripping output
1 E 1
I 45
Lol u
SR CER ﬂ !
| A2 , Programmabl e output
49
S =t §
W } Programmabl e output
19 I
A BC RL4 : 17 } Programmabl e output

40
RL5 38 Programmabl e output

|
|
I
I Case earth connection

|

|

|

|

|

|

!

|

!

!

|

I 29
| ﬁ
|

|

®

*

30 -
31
21 H + % Rs485 Port connection
*’x K 32

Programable inputl
9 P { ? 23
0 25 *Link terminals 30 and 32 if
Ay | the relay is connected at the
I end of the RS485 bus

Programable input2
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3VTs CONFIGURATION (Phase-Neutral) +
residual voltage

. | 3 o 7
Auxiliary Voltage + =
34 .
95-300V OF 64-220V, = ® } Watch dog
WD %
I
—
43
é:l 3 Tripping output
Ei ,44444‘52; “ RL1 )

P
© H 1
9

| Programmabl e output
RL2 7

I
| 15
49 RL3 : 13 Programmabl e output

19

RL4 : 17 Programmable output
40

RL5 38 Programmabl e output

BRININ

B C

Case earth connection

31
a + } RS485 Port connection
L g “ 32
Programable inputl -
?& .
25 *Link terminals 30 and 32 if
LA
Programable input2
27

the relay is connected at the

end of the RS485 bus
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3VTs CONFIGURATION (Phase-Phase) + residual voltage

- | 33 o 37
Auxiliary Voltage + @I
34 _
95-300Vy; Or 64-220V, : Eg }Wmch dog
WD 36

S
S - v
a

45
P
—
46 % ‘ ‘E 1
9
Programmable output
RL2 7

15
RL3 : 13 Programmabl e output

19

RL4 : 17 Programmable output
40

RL5 38 Programmabl e output

B C

Case earth connection
29

30
I 31
2 H + RS485 Port connection
® P %
Programable inputl 23 -

0 25 *Link terminals 30 and 32 if
Programable t2
ogram inpul {

the relay is connected at the

end of the RS485 bus

n
i
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Ol(Jlilpou; 1 5 6 Vaux 33 34 Vaux
C(:)E{Eg]tozn 7 8 WD 35 36 ..VC\:/(;;E%%Z..
O;jlt\lpg;LZ 9 10 WD 37 38
OE‘L‘)O“; 2 11| 1 Outputs 39 | 40 %OUTpT?Sn
Output3 | 13 | 14 I;/[;)J:a\geA a1 | 42 I;/F?J:a\?eA
uputs | 15 | 16 s | 2| 4| aoive
Output4 | 17 | 18 IX;J:""\% 45 | 46 .X;?J:a\%ec
Inputt | 21 | 22 v gbtfgﬁ 49 | 50 I\rfgbtf?,er
Inputl | 23 24 51 52
Input2 | 25 | 26 53 | 54
Input2 | 27 28 55 56
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. Timer
Element Range Trigger Reset accuracy
Under vo_Itage DT: 20% or
protection 1-130V Vs+2% 1.02 Voperate 50ms
V<, V<< and V<<< IDMT: +2%
0.98Vs 2%
Over vol_tage DT: 2% or
protection 5 - 260V Vs£2% 0.98 Voperate 50ms
V>, V>>and V>>> IDMT: +2%
1.1Vs 2%
Residual voltage DT: 2% or
protection 1-130V Vs+2% 0.98 Voperate 50ms
V0>, V0>> and IDMT: +2%
V0>>> 1.1Vs 2%
la g a8 o311 Hlire 31 il A=Y
Measurement Range Deviation
Undervoltage 1-130V +0.5%
Overvoltage 5260V +0.5%
Residual Overvoltage 1-130V +0.5%

VO
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bl Oledals Ol il 05 gdoes 4-Y

(ANSI 27) UNDERVOLTAGE &bV -4y

Setting Range
UNDERVOLTAGE (ANSI CODE 27) Vi Max Step
V< Yes or No 1V 130V 0.1V
Delay Type Definite Time (DT) or IDMT
tv< 0.02 s 599.99 s 0.01s
TMS 0.5 100 0.5
tReset 0.04 s 100 s 0.01s
V<< Yes or No 1V 130 V 0.1V
Delay Type Definite Time (DT)
tV<< 0.02s 599.99 s 0.01s
V<<< Yes or No 1V 130 V 0.1V
Delay Type Definite Time (DT)
tV<<< 0.02s | 599.99s | 0.01s

S 5 sy 525 (6 ul (83555 OAS b S g0 53 015 oo 1y blim o ja Sley sla 2
(S ax 0 (05,8 S Glae) e 40) 5 S SOL L8

(Inverse Time Delay Characteristic) . sSae b &b Olaseds \-1-4-F

gk o 5 dsep e S e sSae aaia

T™MS

%4
——1
Vs

oS b ol (Time Multiplier Setting) TMS (U v 5 5 Shae Ol t VU ol s

t =

L@.’J Jj.a).e U'l‘ J.:.J;La s “-"j: .L.Zbuﬂ ‘d) wﬁﬁjw‘gVS‘goM Jlsl S39,9 jw‘}vgdlﬂ)

e 3 080 5| 5SS o s s
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UMNDERVOLTAGE CHARACTERISTIC

3
-
Ed
3
-4
° I
M - 5
10
& ’:’
- 4,‘__‘ ’
TS = 2
.
_— _// T Th5 = 1 ||
=
n---"""_4 _,//
—1 .—’/
0-""'.'-'
1
o ol az2 o3 a4 os s oy oA o9 1

Applied voliage, relay sefing volioge

IDMT curves for the undervoltage element “V<"

(ANSI 59) OVERVOLTAGE g Y-4-v

Min Max Step
V> Yes or No 5V 200 V 0.1V
Delay Type Definite Time (DT) or IDMT
tv> 0.02s 599.99 s 0.01s
TMS 0.5 100 0.5
tReset 0.04 s 100s 0.01s
V>> Yes or No 5V 260 V 0.1V
Delay Type Definite Time (DT)
tV>> 0.02s 599.99 s 0.01s
V>>> Yes or No 5V 260 V 0.1V
Delay Type Definite Time (DT)
tV<<< 0.02s | 599.99s | 0.01s

VY
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oS o oola (Time Multiplier Setting) TMS (il o 5 5 Shas Olej t VL ol o
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OVERVOLTAGE CHARACTERISTIC

Operaiing time [sec)

o 2 4

) 8 w0 12 14 1& 18 20
Applied voltage input/ relay sefting voltage

POIFTEN:

IDMT CURVE FOR THE OVERVOLTAGE ELEMENT “V>"

A
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(ANSI 59N) ‘ouils 3L 35U 5 4L AR
Setting Range

Min Max Step

V0> Yes or No 1V 130V 0.1V

Delay Type Definite Time (DT) or IDMT

tV0> 0.02s | 599.99s | 0.01s

TMS 0.5 100 0.5

tReset 0.04 s 100 s 0.01s

V0>> Yes or No 1V 130V 0.1V
Delay Type Definite Time (DT)

tV0>> 0.02s | 599.99s | 0.01s

V0>>> Yes or No 1V 130V 0.1V
Delay Type Definite Time (DT)

tV0>>> 0.02s | 599.99s | 0.01s

Lo 5 oy a5 (5 b (63355 03 Jad &y 3 Ol e s (Bli o 4 a3 sla 2
(S anrl o (05,8 SO Gl s 4) 58 SO 8

(Inverse Time Delay Characteristic) . Sa Sl 56 Slaseis \-F-4-y

Byt S 3 g s oS dasla
TMS
o]
Vs
LS o ok (Time Multiplier Setting) TMS (il e 5 5 Shas Obo3 VL daly s
J"‘"’L"f OJMJLﬂjVSJeM JLQ.;“ 63)})_}\.’2})V0 cQLc)
4 Vs V‘k”‘ Spd g deo s Ssd o o3lul IDMT s 5 V0> ble- C’U S K

VOmax

t =

' RESIDUAL OVER VOLTAGE

'4
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Q‘.bL;J| VeV

(RS232 &) 9) d; o oojyg V-V 0¥

(RS485 Q)ﬁ) d)%&)ﬁ: Y—\o¥

Front port Communication Parameters
(Fixed)Protocol Modbus RTU
Address 1-255
Messages format IEC60870FT1.2
Baud rate 19200 bits/s
Parity Without
Stop bits 1
Data bits 8
Front port Communication Parameters
(Fixed)Protocol Modbus RTU
Address 1-255
Messages format IEC60870FT1.2
Baud rate 19200 bits/s
Parity Without
Stop bits 1
Data bits 8

jl:.b ‘_;\AJ.OJ‘,LJJS &Mw\\—r

S oS VT slagsosss 5l as same o gl n Jis j5b 4 015 0 |y 4 50 5 4yl el 5

o slie 5 g e oalital 30 5y (gl 4zl b Ll e odile 3L SW5 e siail 5 LA o e 5l

sk

Voltage ranges

Primary

Secondary

57-130V

0,1 —100kV step =0.01kV

57—-130V step=0.1V
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Aas o LS 1 HF9024 4 55 5 g 50 ble> cl‘,.?ﬁ)' BERES
ANSI PROTECTION FUNCTIONS OVERVIEW HF9024
Configuration depending on the number and type of voltage v
transformers
Phase-to-neutral or phase-to-phase voltage protection v
27 Phase under voltage (AND/OR logic) v
59 Phase over voltage (AND/OR logic) v
59N Residual over voltage v
47 Negative sequence over voltage -
27D Positive sequence under voltage -
DeltaU/Delta T -
Blocking logic v
Balance voltage -
Digital inputs 2
Output relays 5
Remote communication (RS485 port) v
Local communication (RS232 port) v
Event recording 250
Fault recording 25
Disturbance recording 5
Setting group 1
Circuit Breaker Control -
Output relay latching v

AR
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Was w1y Oladay il azdls e zes baesls 4 5 &S OS> g 3 el 4 L5 e
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o JL&L«» J}b $§—-0-0
.
0.00v 0.00v
 ooov 0.00v B =
v '
OP PARAMETERS & —p» CONFIGURATIONS g >
! T
y
Password s VT Ratio <tp- LEDS/6/7/8
v y }
Y
Description Phase VT Primary
HF9024 j=
A A A
\J Y L 4
Largage Phase VT sec Ve Vas= VO>>5=
English 1 Y/N ™ 7.1 ™ No
A A A # A
A \ 4 y \J
Frequency Residual VT Primary = W= W=
50Hz 1000 YN Y/N No
A A A #
i Y
Serial number Residual VT Sec Vee= V3=
2117286 1 M 7
A A #
Y \ 4
Softwiare version tee= tWes=
V312 Y/N Y/N
A A #
Y Y
Input 2 Veze= Vo=
Status 0 /N No
4 A
¥ \ 4
Relay 5432 tees VOs=
Status 0101 Y/N No
v v {
Y
Date = VOss=
u/08/2 Ym No
A A #
\J Y
Time = tV033=
13:05:34 w No ¥

-4

0.00v 0.00v
0.00v 0.00v

» MEASUREMENTS

-—

Frequency

50Hz
VA=

20V

VB=

20V
Ve=

20V
Vo=

20V

) 4
<gp COMMUNICATIONS g >
A
Y
Communiction?
Yes
Baud Rate
15200
A
Y
Parity
None
A
\J
Stop bits
1
&
Y
Relay Address

A
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— g 0.0V 0.00v
0.00v 0.00v
4
PROTECTION
A
\J
[27]UNDERVOLTAGE ¥
A
\ 4
[27]v<=
Yes
A
Y
[27)ve=
50V
A
[27]Delay Type=
IDMT
A
[27]TMS
0.025
A
, 4
[27]tReset
60ms
A
4
[27]v<= [27]tv<<=
02s 2s
A
\ 4
2 27|Vece=
Yes 27 Yes
A
Y v
PRIV oov * [ 7ves
120v
[27]tv<<<=
40ms
AUTOMATIC. CTRL
A
L
Trip Commands < latch Functions g—
A
Y
Trip tV<= Latch tV<=
Yes Yes
‘ A
Y
Trip tv<<= Latch tV<<=
Yes Yes
# A
A
Trip tVe<<<= Latch tV<<<=
Yes Yes
& A
\J y
Trip tv>= Latch tV>=
Yes Yes
A A
v v
Trip tV>>= Latch tV>>=
Yes Yes
A A
v \J
Trip tV>>>= Latch tV>>>=
Yes Yes
# A
\J
Trip tV0>= Latch tV0>=
Yes Yes
A A
\J
Trip tV0>>= Latch tV0>>=
Yes Yes
A A
\ 4
Trip tVO>>>= Latch tV0>>>=
Yes Yes

>

>
A
v
[59] V=
A
Y

[s9]vs=

L

[58] OVERVOLTAGE

Yes

S0V

[59]Delay Type=
1D

A
\J
[59]TMS
0.025
[59]tReset
60ms
[59]tV>= [BORV>>=
02s > 2
# A
Y
[59]V>>=
BIN>>>=
Yes Yes
: A
[59]V>>= | Y
ooy [ B9V >>=
120v
BORV>>>=
40ms
0.00v 0.00v
0.00v 0.00v
Blocking Logic - - Output Relays -
Block tV<= Trip.CB 5432 Vo>
Yes
A A
b J \J
Block tV<<= Ve 5432 W
Yes 0000
A A
Y \J
Block tV<<<= e 5432 oz
Yes 0000
¢ A
Block tV: Y 3
W= Ve 5432
Yes 0000
A
L Vo
Block tV>>= tVez 5432
Yes 0000
3 A
Y Vo>
Block tV>>>= Vees 5432
Yes 0000
A A
A\l Y VO>>
Block tV0>= e ey
Yes 0000
: V0>
Block tV0>>= Y an
Jes 0000
V05>
Block tV0>>>= e 5432
Yes 0000
V0>

[59N]RESIDUAL

[59N] vos=

A
¥
[s9NVO=

A

Yes

50V

[59N]Delay Type=
IDMT

4
\J
[INITMS

A

Y
[59N]tReset

0.025

60ms

[SONJtVO>=
A
[5INJV0>>=
A

[BINIVO>>=

02s

Yes

100V

-

-

-4

[SON]tVO>>=
A

[SONIVO>>>=
A

[SONIVO>>>=

A

[S9N]tVO>>>=

2

Yes

120v

40ms

- Latch Output Relays

}

Output2

-4

Output 3

Output 4

Output 5

-
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AUTOMATIC. CTRL

Inputs :
:

Input

None
Unlatch
52a
S2b
CBFLT
BlkLog

0.00v 0.00v
0.00v 0.00v

'

RECORDS

Fault Record

A
Y

Record Number

A
v

Fault Time
12:05:24

A

Fault Date
16/01/22

A
Y

Faulted Phase
Phase A
A
4

Threshold
V>

>

Y

> Disturb Record
A
\4
Pre-Time
13s
A
Y
Post-Time
VA Magnitude 0.2s
0.0v
A
A
v \4
Disturb Rec trig
VB Magnitude On INST
0.0v
A
Y
VC Magnitude
0.0v
A
\ 4
VO Magnitude
0.0v



