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Digital overcurrent-time srotection relay 7SJE12

Application

The 78J512 is & digital relay used for
definite-time or inverse definite
minimum time (IDMT) overcurrent pro-
tection in medium-voltage distribution
systems. it is also used in back-up
orotection schemes applied to lines,
transformers and generators.

The system which the 78J512 is pro-
tecting. can be solidly earthed, un-
earthed or compensated. The relay can
be implemented in conventional switch-
gear as well as with the substation
Zontro! system LSA 678.

Construction

Within its compact construction. the

device contains:

e inputs and circuitry necessary for
digital capture and evaluation of
measureands

« Operator panel with display field

e Event/alarm and trip/command out-
put contacts

o Binary input options

e Serial interfaces

e Power supply converter
{DC/DC converter).

The device can be supplied in two

case vanations. The variant for f_lush

mounting or mounting in a cubicle has
rear connection terminals. The model
for surface mounting is supplied with
two-tier terminals accessible from the
front.

Implemented functions/features

The following functions are available:

« Definite-time/IDMT overcurrent pro-
tection

» Reverse interlocking (busbar protec-
tion scheme;

Circuit-breaker failure protection
Trip test, reclose test
Earth-fault protection

Sensitive earth-fault protection and
directional function using the sensi-
tive earth-current input for compen-
sated and isolated networks, as well
as high impedance starpoint earthing
* Auto-reclose

« Optional directional eiement

inrush stabilization

¢ Dynamic parameter switching.

Mode of operation

With the application of a powerful
microprocessor and digital filtering, the
influence of high frequency transients,
displacernent voltages and current
components can be suppressed 10 &
large degree.

When the definite time characteristic is

selected, the measured values are cal-
culated using Fourier analysis. When
using the inverse definite minimum
time characteristic, either effective
(r.m.s.) values or fundamental values
(from a Fourier analysis) can be
selected for grading.

Serial interfaces

The relay is supplied with two serial
interfaces.

The RS 232 serial interface or the front
panel of the relay is suited for commu-
nication with a PC. A software package
is available for convenient parameter
setting, relay commissicning, transfer
and evaluation of fault operation
details. and retrieval of the fault wave
forms stored in the relay.

The system interface on the rear cf the
relay is optionally available as & fibre
optic interface for connection to either
the substation controi system LSA 678
or to a central protection unit.

Settings

All setting parameters ¢an be entered

via the integrated operator panel or via
a PC. The settings are stored in a non-
volatile memory to insure that they are
secure even during interruption of the

DC supply voltage.

Self monitoring

All important hardware and software
components are monitored contin-
uously. Any irregularities in the hard-
ware or program sequence are imme-
diately detected and alarmed. As a
result, a very high security. reliability
and availability of the protection relay is
achievec.
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Digital overcurrent-time protection relay 7SJ512

Overcurrent-time protection

The function is based on a phase-
selective measurement of the three
phase currents and the earth current,
According 10 the specific requirement,
either the definite-time or the IDMT
overcurrent mode can be selected.
Both the definite-time and the IDMT
pretection modes have wo levels of
operstion, i.e. apart from the overcur- -
rent element (I>), 5 high-set element
(I>)is also provided.

The following IDMT Characteristics are
aveilable in the relay (according to
BS142 criEC 255-4;:
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Directional determination Jsing cosine
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Sensitive earth-fault protection

A sensitive earth-fauir current inprt is
provided for isolated and compensated
networks. The sensitive earth current
Lz and the displacement voltage (
&re measured and used to determine
the direction of the fault current,

The designation of the fault direction is
achieved using a reactive power meas-
urement (a sine measurement with
imagirary earth current for isolated net-
worksj and an active dower measure-
ment (a cosine measurement with real
earth current for compensated net-
works). The influence of harmonics and
the DC component are removed
througk filtering. The earth-fault detec-
tion can be directly allocated to alarm
contacts or trip contacts. To adapt to
special network conditions, the direc-
tional characteristic can be adjusted
with a correction angle (see Fig. 2).
The directional determination made by
the relay when using the correction
angle results from the sign of the
active power P (ths power as defined
by the directional characteristic). In
order for the relay 1o decide on the
direction of a fault, the directional earth
element must first pick up.

The sensitive earth-fault function can

be used in the following four ways:

* Sensitive earth-fault (SEF) cvercur-
rent (f&z >) with definite-time over-
current or with IDMT using the
following Characteristics:

Normal inverse

Very inverse

Extremely inverse
Long-time earth-faulr
Residual dependent time
User specific

* SEF“high-set” overcurrent (fe>)

using definite time

Directional earth-fault protection with

instantaneous and high-set instanta-

Neous overcurrent

* Tripping due to displacement voltage.

1st cycle
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Fig. 3
Auto-reclose function

Auto-reclose function

The 7SJ512 can be equipped with an
autc-reclose function. The relay trips
three-pole and can make up to ten
reclose attempts, one rapid auto-
reclose (RAR), and up 10 nine delayed
auto-reclosures (DAR). If the fault stil
exists after the last set reclose attempt,
the relay trips without reclosing (see
Fig. 3).

The following functions are possible:

* Three-pole reclose with every type of
fault

® Separate settings for ph-ph and
ph-gnd faults

* Multiple reclose attempts (1 RAR,
&nd up to 9 DARs with different
dead times during the individual
attempts)

* Separate protection configurations
and reclose triggers for the RAR and
DARs for the following functions:

- High-set phase overcurrent

- Normal phase overcurrent (direc-
tional or non-directional)

~ High-set earth-fauir

- Normal earth-fault {directional or
non-directional)

- Second stage sensitive earth-fault
{"high-set” sensitive earth element)

- Sensitive earth-fayit {directional or
non-directional )

® Blocking of reclosing with binary
input and high-set pick-up.
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Digital overcurrent-time protection relay 7SJ4512

Directional element (option)

The directional element of the 780512
is phase-selective and separate for the
earth-fault protection. These directional
earth-fault and phase overcurrent ele-
ments work in pareliel to the non-direc-
tional (overcurrent and high-set over-
current) elements. The non-directional
overcurrent element serves as a back-
up pretection. The following functions
are possible with the directional option:

« Independently set tripping direction
for phase and earth overcurrent
Definite-time or IDMT characteristics
selectable for directional tripping
Calculation of the displacement
voltage from the line voltage without
using an open delta transformer

Directional determination using the
measured currents and the sound
phase line-line voltages.

The corresponding phase voltage is
dependent upon the type of fault
that the relay detects. The relay
determines the type of fault by using
voltage memory or actual voltage.

Inrush stabilization

When switching on a transformer the
7SJ512 can distinguish between inrush
and real short-circuits. Inrush is parti-
cularly noticeable by its relatively high
second harmanic content. In the case
of a short-circuit, the second harmonic
content is almost non-existent. The har-
monic stabilization operates independ-
ently for each of the three phases.
When using inrush stabilization on ong
phase, it is also possible to block the
remaining phases (Cross block). When
using inrush detection the pick-up of
the high-set element stays active, and
the normal overcurrent element is
blocked.

Dynamic parameter switching

With the help of & binary input, the
pick-up velues of the relay can be

quickly switched 1o a new set of values.

It is thereby possible to match certain

parameters to specific system con-

ditions. even during a fault. The foilow-

ing fault detectors can be changed in

this manner:

o High-set element for phase and
earth

e Normal overcurrent element for
phase and earth

e High-set element for sensitive earth

« Normal overcurrent element for
sensitive earth.

Parameter set switching

With the help of a binary input, the
integrated operator panel or with the
PC, 4 completely separate sets of
parameter settings can be switched in
or out. When changing a network con-
figuration with @ contact, it is possible
10 simultaneously match the relay’s
parameter settings via a binary input on
the relay.

Disturbance recording

Digital measured values for phase cur-
rents. earth current, fine voltages and
displacement voltages are stored start-
ing 100 ms (83 ms in 60 Hz systems)
before fault detection until the end of
the fault or untif 3 s (2.5 s in 60 Hz sys-
tems) of fault buffer has been filled.
The fault data has a 1 ms (0.83 ms in
60 Hz systems) resolution.

Time markers for specific relay reac-
sions, such as general fault detection.
trip and reset aid in the analysis of
disturbancss. A disturbance recording
saved in the relay will be overwritten
by a new fault’s disturbance recording.
Therefore the most recent fauit

is always stored in the relay. The dis-
turbance data can be transferred 1o the
substation contro! system LSA 678 or a
PC for evaluation.

Marshalling of command

and alarm/event relays, LEDs and
binary inputs

The relay is supplied with 8 number of
trip/command and alarm/event output
relays. For user specific alarms. flags
and trips, all command relays. signal
reiays and LEDs are freely marshallable.
A number of annunciations can be
grouped together to create a special
annunciation for flags, alarms and trips.
The LEDs can be ailocated to show
instantaneous conditions (self-reset-
ting). or to stay lit until the LEDs are
manually reset (latched). All LED infor-
mation, which is set 1o remain it until
the LEDs are manually reset (latched).
are restored at power-up if the relay
loses auxiliary power. All binary inputs
can aiso be freely marshalied.

Measured values and watchdog
functions

A large number of measured value and
monitoring functions are integrated in
the 75J512:

« Monitoring of the phase rotation

e Operstional measurements of I 1.
I 5.1 5. (active e and reactive Jgg)

e Operational measurements of (1.
Us Us U

o Active, reactive and apparent power
measurements

e Frequency measurement

o Trip monitoring with the circuit-
breaker

e cos phi measurement.

The relay saves an events list {(opera-
tional record), fault reports and a wave
form for analysis of disturbances. Al of
the foliowing alarms in memory are
protected agairst loss of the auxiliary
supply.
e Time
The relay contains an internal clock
with battery back-up which can be
synchronized using a binary input. All
alarms are time and data stamped.
e Fault reports
The fault reports of the last three
disturbances are always available.
Operational reports
All annunciations which do not
belong 1o the fault reports aré saved
in the operational reports.
o Earth-fault recording
If the sensitive earth-fault element is
enabled, this record will be available
for each earth fault.
e Switching statistics
The number of three-pole trips, RARs
and DARs as well as the sum of
currents interrupted in each phase
are indicated.
« Automatic display on the LCD
An operating mode exists, where 2
operational measured values can be
dispiayed on the LCD. These values
are regularly updated by the relay.
After a fault, two user-selectable fault
event data can be automatically dis-
played on the LCD.
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Digital overcurrent-time protection relay 7SJ512

Technical data

Input circuits

Rated current 1,
Rated voltage L
Rated frequency £

Thermal overioad capability in voltage path, continuous
in current path. continuous
1s
in current path for sensitive
earth-fault detection
continuous
1

Os
Ts
Dynamiz overioad capabiiity (half cycle)
Burden, voltage inputs
current inputs  atfy=1A
atly=5A

Earth-fault detectior at 1 A

TAOr5 A
100Vt 125V
50 Hz or 60 Hz
140V

4x Iy
100 x I,

B A
100 A

| 300A

280 x Iy

Approx. 0.5 VA
Approx. 0.1 VA
Approx. 0.2 VA

Approx. 0.3 VA

Voltage supply
via integrated DC/DC converter

Rated suxiliary voltage Li;/permissible tolerance

Max. ripple at ratec voltage

Power consumption, quiescent
energised

Max. bridging time during loss of auxiliary voltage

24. 48V DC/ 19t 56VDC
60. "0V, 1256 VEC/ 4810 144V Cc
220.250VvDC/ 176 10 288 v DC
<12%

Approx. 12 W

Approx. 23 W

=50 ms for U, > 110V DC

Binary inputs

Number, withoy* cCirectional option
with directional option

Voltage range
Current consumption independent of operating voltage

8 (marshaliable)
5 (marshallable)

24V10 250V DC
Approx. 2.5 mA

Alarm/event contacts

Number of relays
with 1 C/O contact each
with 1 NO contact each

Alarm/event relay with C/0 contas:
Switching capacity make/brezk
Switching voltage

Permissible current, continuous

8 (marshaliable)
8 (marshallabie)
2 (marshallable)

1
20 W/VA
250 VAL/DC
TA

Command contacts

Number of relays, with 2 NO contacts each
with 1 NO contact ezch

2 {marshaliable)
2 (marshaliable)

Switching capacity make 1000 wyva
break 30 Wyva
Switching voltage 250V AL/DC
Permissible current continuous SA
05s 30A
LEDs Ready indication green i1
Blocked indication red 1
Marshaliable LEDs red 6

Serial interfaces

Operator interface

Baud rate
Sysiem interface

Baud rate .
Fiore optic connectior

Ootical wavelength
Permissible atteruation
Distance

Non-isolated, 25-pole D-1ype
subminiature front por for connecticn
tcaPC

1200 Bd 10 18200 84

Potential-free interface for connection
to a central unit

4800 84 t0 18200 Bd

Integratec FSMA connector for
connection t¢ fibre optic cables

820 rm

Max. 8 ¢B with glass fibre 62.5/725 pym
Max. 2 km

Construction of unit

Case. cimensions

Weight
surface mounting

Cegree of protection according to DIN 40050

flush mounting/cubicie mounting

7XP20. see dimension drawings

Approx. 8.5 kg
Approx. 11 kg

1P 51

Standards

DIN VDE 0435, Part 303 and IEC 255-5 or IEC 255.6

Insulation tests

High-voltage test

Imputse voitage test

2kV (rms), 50 Hz: 7 min or
alternatively 2.8 kV DC: 1 min

5 kV (peak); 1.2/50 us; 0.5 J;
3 positive and 3 negative shots
atintervals of 5 s
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Digital overcurrent-time protection relay 7S8J512

Technical data {contin.)

Disturbance tests

Hign-frequency test
(1 MHz test)
{EC 255-22-1, Class Ul

Electrostatic discharge
(ESD test)
IEC 255-22-2. Class !l!

Electromagnetic fields
(Radiated electr. magn. field test)
{EC 255-22-3, Class !l

Fast transient test
|EC 255-22-4, Class I

2.5 KV (peak); 1 MHz: 7=15 ps:
400 shots per second: curation 2's

8 kV (peak): 5/30 ns:
10 positive discharges

Frequency 27 10 500 MHz: 10 V/m

2 kV (peak): 5/50 ns: 5 kHz:
4 mJ per impuise; 1 min per polarity

Radio interference

OIN VDE 0871, limit class B

Climatic conditions

in service
during storage
during transport

Permissinle ambient temperature

Humidity rating

|- 5°Cto+55°C

-28°Cto+55°C

~25°Cto +70°C

Code letter F to DIN 40040,
sondensation not permissible

Mechanical stress tests
DIN 40046

Permissible mechanical siress in service

during transport

10 to 60 Hz: 0,035 mm amplitude
80 to 500 Hz: 0.5 g acceleration

5 Hz 10 8 Hz: 7.5 mm amplitude
8 Hz 10 500 Hz: 2 g acceleration

Setting ranges
Definite-time overcurrent
protection

Inverse time overcurrent
protection

Time multiplier 7,

Overcurrent phase 1>
earth Ig>
High-set current  phase J >
earth IE>
Delay times
Tolerances
Current pick-up vaiue
Time
Reset time
Overcurrent phase J>
garth Ig>
High-set current  phase I»
ganth Jg>

Pick-up value
Characteristics accorcing to IEC 255-4,
Section 3.5.2 or BS 142

User specific characteristic

Additiona! characteristics for earth faults
Long time inverse :
Pick-up value
Resicusi dependent time

Pick-up velue
Linear current range
Tolerances

Pick-up value

Tirme

I/Iy=01 1025
=0.051t0 25
I/Iy=01 1025
=0.051 25

010 60 s or infinity

+ 5% of set value
+ 1% or =10 ms
Approx. 30 ms

I/ Iy
I:E)P/Ir\'
/1y

1 tod

05104

1 1025

05 10 25

0.05103.2s

11x1,

Normal inverse. very inverse, extremely
inverse, I/ I, =1 to 20, definite time
characteristic above 20 x J,

input of 80 current/time pairs

o

0.
0.
C.
0.

/I, =110 20. definite time
characteristics above 20 x Ip

1.1 x 1,

I/ I, =1 1o 40. definite time characteristic
above 40 x I,

kxl, k=114

25 x Iy

*5%
< 5% for2 g (J/ >} < 20 and 7, =1

Earth-fault detection

Earth-fault detection with displacement voltage Ug>

Faulted phase indicaticn (only with directional option)
Upn-g < the faulted phase
Usn—g > the healthy phase

Measuring tolerance according to DIN VDE 0435.
Part 303 (for sinusoidal quantities;

Directional determination
Measuring principle
Earth-faul current Jge>>/ Jeze {Active anc reactive)
Angle correction for core balar.ce CT error
Adjustment of directiona! characteristic

Measuring tolerance according 10 DIN VDE 0435.
Part 303 (for sinusoidal quantities)

310130V

1010 100V
1010 100V

< 5% of set value

Active/-eactive power calculation
3 mA 10 1600 mA

0 to 5° for 2 CT operating p2ints
-45 10 +45°

< 10% of set value
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Digital overcurrent-time protection relay 75.J512

Technical data (contin.)

Directional elements Directional definite-time and IDMT
- overcurren: protection with back-up
non-directional high-set element
] Pick-up for definite-time phase
definite-time earth
‘ inverse time phase
inverse time earth
‘ Characteristics according to IEC 255-4.
Section 3.5.2 or BS 142

Additional characteristics for earth fauits

Directional determination

Phase I,
Phase 7.,

! Phase 73

‘ Earth /¢

i Times

| Shortest tripging time

,’ Reorientation time after current reversa!

| Tripping time delay

f Timer 10lerance

/Iy =01 1025
=0.051 25
L/Iy=01 104
=005t 4

Normal inverse, very inverse,
extremely inverse

Long time irverse,
residual dependent time

With 1.4 and U3~ [
With IL2 and U_-; - U:_g
With I3 and U= U4
With [z and U/ U+ Uy + Uiz

Approx. 30 ms

Approx. 30 ms

010320s

< 1% of set vaiue or 10 ms

Tolerances
Current pick-up value 5% of sex value
ime < 5% for2 < (J/I>) < 20 and
18s<e<30s
1 RAR (rapid auto-reclose),

Auto-reclose function ‘ Number of possible auto-reclosures, 3-pole

’ Configuration modes for phase faults
Initiaticn possible with

with directionai option

| Cenfiguration medes for earth faults
| Initiation possible with

i

with directional option

} with sensitive earth-fauit option

Action time, dead time RAR
Dead time DAR

| Reclaim time
Close command curation

and up tc 9 DARs (delayed aute-reclose)

High-set overcurrent I'>
Normal overcurrent definite time 7>,
orinverse time I ron-directional

Norma' overcurrert definite time 7>
or inverse time 7, cirectional

High-set overcurrent Ic>
Normal overcurrent definite time Ie>
or inverse time Jzp non-directional

Normal overcurrent definite time >
orinverse time Igp directional

High-set overcurrent Jee2, directional
or non-directional

Normai overcurrent definite time Ig=>
orinverse time Jeg, directional or
non-directional

001st0320s
0.01 st0 1800 s
05s510320s
0015103205

Disturbance recording Measured values
Trigger
Recording period (50 Hz}
Recording period (60 Hz)

i 2o iz fe U U, U3 Ug
Trip. fault detection, binary input
~100 ms to max. 2900 ms

~83 ms to max. 2417 ms

Holding time Until nex: fault
Additional functions ! Operating values fer
Current 1L1' ILZ» IL3, I
Voltage Us U, U Uk
Power Active/Reactive/Apparent
Frequency !
Power factor cos @
Active/Reactive Jgz Iegy,, Tegr
Effective range Current 10 t0 240 % Iy
Voltage 1010120 % Uy
Power 10:012C % Ay
Tolerance < 2% of respective rated value
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Digital overcurrent-time protection relay 75J512

Selection and ordering data

Digital overcurrent-time protection relay 754512

Rated current at 50/60 Hz AC

1A
3A

Order No.
75J512

Rated auxiliary veitage Un for built-in converier
24,48V DC

60. 110,125 v DC
220.250VEC

s
i
\

|

2
4
5

Construction -

for pane! surface mouning
for pane: flusn mounting/cubicle mourting

oOw

Version
AR+ SEF
AR+ SEF+CO

AO1-C0OAQ
AA

-

Serial system interface {isolated, electrical interface on reques?)

Without
With integratec fibre optic interface (820 nm}

AR:  Auto-reclosing
SEF: Sensitive earth-fault detection
D0O: Directional option
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Digital overcurrent-time protection relay 7SJ512

L

L2

L3

© option
dependent
directiona!
determinztion or
binary inputs
Fig. 4

|
/EE 17; 1A% l -
Ieg- sl 142] 3
, .

Signai relay 1

Signal relay 2

Signal relay 3

45

. 5D2 44
Signal relay 4 o1 ,

6a1 51

. 7A1 S0
nal rel d

Signa! reiay 5 Sar

: 53

Signai relay 5 ;:22 52

; 643 55

Signal relay 7 743 154

644 s7

Signal relay 8 784 $6

704 » 60

' 8D4 59

Relay biocked

Supervision of measurea
Quantities

General fault detection
DT/ IDMT

Fault detection / >>
Fault detection /g >>

General trip
AR biocked
CB alam suppressed

not allocatea

Device operative
(Alarm contact)

7SJ512
Binary
nput 1
Binary
input 2 Command General tri
relay 1 P
Manual close 4 8inary
input 3
Command
CB ready Sinary refay 2 Tip 7 >>. Ig >>
nput 4
AR block a3, - ’ Binary 82 .28
. ‘ inout 5 c?mrgana . 8 27 Close
21 341 relay
not allocated 342 Binary ,
‘ input ' 30
2 , Commanc 843 29 not allocatea
not allocated Binary relay 4
input 7 ° ' ,
23 ) l
not allocated 24 Binary :
input 8 . ’
Power supply '° Dte 7T , !
PR 402 . ,
ol " | ’-
}___ N Fibre optic interface coupling N |
. to central unit f ’ T
2 ’ — !
R
s§, ————— ,
S B
cg
£ 3= S _ - ————— ]

Connection diagram, digital overcurrent-time protection relay 78J512
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Dimension drawings in mm
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Conditions of Sale and Delivery - Export Regulations

Conditions of Sale and Delivery

Subject to the
General Conditions of Supply and Delive

| |
ry The technical data, dimensions and weights

for Products and Services of the
Electrical and Electronic Industry

and to any other conditions agreed upon
with the recipients of catalogs.

are subject to change unless otherwise

stated on the individual pages of this catalog.

The illustrations are for reference only.

We reserve the right to adjust the prices
and shall charge the prices applying on
the date of delivery.

AEn181a

Export Regulations

In accordance with present German
and US export regulations export
licences {dated 11.93) are not required
for the products listed in this catalog.
Export and re-export are therefore

permissible without the approval of
the relevant authorities except where
current German export regulations
contain country-specific restrictions.

Subject to change.

Relevant are the criteria stated in the
delivery note and the invoice.

An export licence may be required due
to country-specific application of the
product.
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