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SIPROTEC 75J601 (Version V2.1)
Numerical Overcurrent Relay

Distribution protection

Definite-time over-
current protection
(1 >>,1>/50, Ig>>,
Ig>/50N) and/or in-
verse-time overcur-
rent protection
(I>>, 1p/51, IE>>
IEp/51N, optional
IEC or ANSI time
characteristics)

Reverseinterlocking

Metering (operational
measurement)

Circuit-breaker / Trip
contact testing

Monitoring and
self-diagnostics

Hardware
Software

30 event logs with
time stamp

Hardware

Local HMI

LCD display for set-
ting parameters and
analysis

Housing
Flush-mounting
housing 1/6 19 inch
7XP20
Surface-mounting
housing 1/6 19 inch
7XP20

Auxiliary voltages
24,48VDC
60,110,125V DC

220,250VDC, 115VAC

230VAC
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SIPROTEC 7SJ601 (Version V2.1)
Numerical Overcurrent Relay

Description
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Wide range of applications

The SIPROTEC 7SJ601 is a
numerical overcurrent relay
which, in addition to its prima-
ry use in radial distribution pow-
er systems and motor pro-
tection, can also be employed
as backup for line, transformer
and generator differential pro-
tection.

It provides definite-time and in-

verse-time overcurrent protec-
tion.

Construction

The device contains all the
components needed for

« acquisition and evaluation of

measured values

operation and display (local

MMI)

output of signals and trip

commands

« input and evaluation of binary
signal

« auxiliary voltage supply

The nominal CT currents ap-

plied to the SIPROTEC 7SJ601

canbelAor5A.

Two different cases are
available. The flush-mounting
or cubicle version has termi-
nals at the rear. The surface-
mounting version has termi-
nals at the front.

Definite-time overcurrent protection

LSA2-002f.eps
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Improved measurement
technique

The SIPROTEC 7SJ601 relay
operates fully numerical with
enhanced algorithms. Due to
the numerical processing of
measured values, the influ-
ence of higher-frequency tran-
sient phenomena and tran-
sient DC components is
largely suppressed.

Continuous self-monitoring

The hardware and software in
the SIPROTEC 7SJ601 device
are continuously self-monito-
red. This ensures a very high
level of availability and reduces
the need for routine testing.

Convenient setting

The menu driven HMI is used
for setting parameters. These
parameters are stored in a non-
volatile memory so that the
settings are retained even if
the supply voltage is cut off.

Circuit-breaker / Trip con-
tact testing

The trip and reclose command
contacts can be activated via
the keyboard. This facilitates
testing of the trip and close cir-
cuits without the need for addi-
tional test equipment.

Status of inputs and outputs

For easy commissioning the
status of each binary input, re-
lay or LED can be displayed via
HMI.

Event logging with time
stamp

The SIPROTEC 7SJ601 device
supplies detailed data for the
analysis of faults and for check-
ing on operating conditions.

¢ Eventlogs
The last 3 event logs can al-
ways be displayed. If a new
fault occurs, the oldest will
be overwritten. These logs
give a detailed description of
the fault in the power sys-
tem and the reaction of the
SIPROTEC 7SJ601, with
1ms resolution. Each record
is time stamped and as-
signed a sequential number.

¢ Operation indications
This log records up to 30 in-
ternal events in the relay
with 1ms resolution. These
events include setting chan-
ges and resets to the relay,
binary input activity and
other relay internal activities.

t Delay
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of the definite-time
Vi overcurrent protection
N function 1>>, [>, Ig>>, |g>

The definite-time overcurrent
function is based on phase-
selective measurement of the
three phase currents.

The earth (ground) current

Ie (Gnd) is calculated from the
three line currents IL1 (A),
IL2(B), and 1.3(C).

The definite-time overcurrent
protection for the three phase
currents has a low-set overcur-
rent element (I>) and a high-set
overcurrent element (1>>). In-
tentional trip delays can be pa-
rameterized from 0.00 to 60.00
seconds for the low-set and
high-set overcurrent elements.



Inverse-time overcurrent protection (IEC)

Tripping characteristics of the inverse-time overcurrent function acc. to IEC
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With regard to the inverse-
time overcurrent protection
function (51), the tripping time
depends on the magnitude of
the current (see Figs. 510 8,
10to 13, 15 t0 18).

The following tripping charac-
teristics are available:

Characteristic ofthe
inverse-time overcurrent
acc.toIEC 255-3

* inverse

e very inverse

* extremely inverse

« longinverse

t=tripping timeins

| = measured current

Ip = pickup value 0.1 to 4 I/In
Tp = time multiplier

Note for Figs.5 to 8:
Scope of I/lp from 1.1 to 20

Tripping characteristic
of definite-time overcurrent
protection

*) Device parameter
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SIPROTEC 7SJ601 (Version V2.1)
Numerical Overcurrent Relay

Inverse-time overcurrent protection (ANSI/IEEE)

Characteristic of inverse-time
overcurrent protection acc. to
ANSI/IEEE

* inverse

» shortinverse

* long inverse

* moderately inverse
e very inverse

» extremely inverse
* definite inverse

e |Isquared T

et

= tripping time in s

= measured current

e |lp = parameterizable pickup
value 0.1to 4 l/In

e D =time multiplier

Note for Figs. 10 to 12:
Scope of I/lp from 1.1 to 20

Tripping characteristic
of definite-time overcurrent
protection
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Tripping characteristic
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SIPROTEC 75J601 (Version V2.1)
Numerical Overcurrent Relay

Typical applications CT circuits

Busbar protection
(Reverse interlocking)

Reverse interlock principle in-
volves the blocking of the high-
speed overcurrent protection
on the supply feeder, to the aux-
iliary bus, if any of the load fee-
der overcurrent relays are in
pickup. If a fault is not present
on any of the associated load
feeders, the supply’s high-
speed overcurrent protection
will not be blocked, providing
reliable protection for bus
faults.

In this manner, selective high-
speed overcurrent relaying can
be applied to the supply and
load feeders to provide coordi-
nated bus protection. The re-
lays, through contact input and
output interconnection, can
discriminate and operate selec-
tively for various types of
faults and locations, tripping
only the affected parts of the
system.

CT circuits
(standard connection)

e measured

11 (A), 12(B), 1.3(C)
« calculated

le (Gnd)

75J601

31 10 14 |16 [21 |23 [24 Izﬂ_
I>>, Ie>> block CB Alarm
Other Dj
Fig. 21 protection 52 g
Typical device 3
DC schematics ;
—(+) e
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Scope of functions

Multiple applications

« Overhead line and cable pro-
tection

« Motor protection
(short-circuit protection)

« Transformer protection ‘
(main or backup protection) Phase Earth (ground) |
|
(reverse interlocking)
¢ Less wiring
[
monitoring, current transform-
er monitoring, trip-circuit mo-
diagnostics and numerical
technology

« Generator protection

(backup protection) 50(51) 50N(51N) :
¢ Reliable and available, inter-

nitoring
« “Easy” commissioning

« Busbar protection
|
I I
51(50)* BINISON)* |~
nal hardware and software : :
* Reduced testing due to self
« Simplified parameterization

Additional functions
* Metering functions
- currents
¢ Event (operational indica-
tions) recording
- status indications
- eventlog
- faultlog records

SiemensLSA2.1.16 (1997 7



SIPROTEC 75J601 (Version V2.1)
Numerical Overcurrent Relay

Technical data
I

CT circuits

Power supply via integrated
DC/DC converter

Heavy-duty (command) contacts

Signal contacts

Binary inputs

Insulation tests

8  SiemensLSA2.1.16 (1997



EMC tests, immunity
(type tests)

EMC tests, emission
(type tests)

Mechanical stress tests
Vibration and shock during
operation

Vibration and shock during trans-
port

Standards

High frequency
IEC 255-22-1, class IlI
and DIN VDE 0435 Part 303, class Il

Electrostatic discharge IEC 255-22-2, class Il
and EN 61000-4-2, class IlI

Radio-frequency electromagnetic field
Non-modulated, IEC 255-22-3 (report), class Il
Amplitude modulated, IEC 1000-4-3, class IlI

Pulse modulated, IEC1000-4-3/ENV 50204,
class Il

Fast transients
IEC 255-22-4 and IEC 61000-4-4, class Il

Conducted disturbances induced by radio-frequency fields,
amplitude modulated IEC 1000-4-6, class Il

Power frequency magnetic field
IEC 1000-4-8, class IV
IEC 256-6

Oscillatory surge withstand capability ANSI/IEEE C37.90.1
(common mode)

Fast transient surge withstand capability
ANSI/IEEE C37.90.1 (commom mode)

Radiated electromagnetic interference
ANSI/IEEE C37.90.2

High frequency test
Document 17C (SEC) 102

Standard

Conducted interference voltage, aux. voltage
CISPR 22, EN 55022, DIN VDE 0878 Part 22,
limit value class B

Interference field strength CISPR 11,
EN 55011, DIN VDE 0875 Part 11, limit value class A

Standards

Vibration
IEC 255-21-1, class1
IEC 68-2-6

Shock
IEC 255-21-2, class 1

Seismic vibration
IEC 255-21-3, class 1
IEC 68-3-3

Vibration
IEC 255-21-1, class 2
IEC 68-2-6

Shock

IEC 255-21-2, class 1
IEC 68-2-27
Continuous shock

|EC 255-21-2, class 1,
IEC 68-2-27

IEC 255-6; IEC 255-22 (product standard)
EN 50082-2 (generic standard),
DIN VDE 0435 Part 303

2.5KkV (peak), 1 MHz, 1=15 s,
400 shots/s, duration 2 s

4 kV/6 kV contact discharge,
8 kV air discharge, both polarities,
150 pF, R=330Q

10 V/m, 27 MHz to 500 MHz

10 V/m, 80 MHz to 1000 MHz,

80% AM, 1 kHz

10 V/m, 900 MHz, repetition frequency
200 Hz, duty cycle 50%

2 kV, 5/50 ns, 5 kHz, burst length 15 ms,
repetition rate 300 ms, both polarities,
R =50Q, duration 1 min

10V, 150 kHz to 80 MHz,
80% AM, 1 kHz

30 A/m continuous, 50 Hz
300 A/m for 3 s, 50 Hz
0.5 mT; 50 Hz

2.5KkV to 3 kV (peak), 1 MHz to 1.5 MHz,
decaying oscillation,50 shots per s,
duration 2 s, R = 150 Q to 200 Q

4 kV to 5 kV, 10/150 ns, 50 shots per s, both
polarities, duration 2 s, R = 80 Q

10 V/m to 20 V/m, 25 MHz to 1000 MHz,
amplitude and pulse modulated

2.5KkV (peak, alternating polarity), 100 kHz,
1 MHz, 10 MHz and 50 MHz,
decaying oscillation,R = 50 Q

EN 50081-* (generic standard)
150 kHz to 30 MHz

30 MHz to 1000 MHz

Acc. to IEC 255-21and IEC 68-2

Sinusoidal 10 Hz to 60 Hz: + 0.035 mm amplitude,
60 Hzto 150 Hz: 0.5 g acceleration

Sweep rate 1 octave/min

20 cycles in 3 orthogonal axes

Half sine, acceleration 5 g, duration 11 ms,
3 shocks in each direction of 3 orthogonal axes

Sinusoidal

1 Hz to 8Hz: + 3.5 mm amplitude (horizontal axis)
1 Hz to 8 Hz: + 1.5 mm amplitude (vertical axis)
8 Hzto 35 Hz: 1 g acceleration (horizontal axis)

8 Hz to 35 Hz: 0.5 g acceleration (vertical axis)
Sweep rate 1 octave/min

1 cycle in 3 orthogonal axes

Sinusoidal

5 Hz to 8 Hz: + 7.5 mm amplitude;

8Hz to 150 Hz: 2 g acceleration

Sweep rate 1 octave/min

20 cycles in 3 orthogonal axes

Half sine, acceleration 15 g,

duration 11 ms,

3 shocks in each direction of 3 orthogonal axes

Half sine, acceleration 10 g
duration 16 ms, 1000 shocks in each
direction of 3 orthogonal axes

SiemensLSA2.1.16 (1997 9



SIPROTEC 7SJ601 (Version V2.1)
Numerical Overcurrent Relay

Technical data

Climatic stress tests

Design

Definite-time overcurrent protec-

tion (50, 50N)

Inverse-time overcurrent
protection (51/51N)

10  siemensLSA2.1.16 (1997

Recommended temperature
during service

Permissible temperature
during service
during storage
during transport

(Storage and transport with standard works packaging)

Permissible humidity

-5°Cto+55°C (25°Fto 131°F),
> 55° C (131° F) decreased display contrast

-20°Cto+70°C (-4° F to 158° F)
-25°Cto+55°C (-13°Fto 131°F)
-25°Cto+70°C (-13°F to 158° F)

Mean value per year < 75% relative
humidity, on 30 days per year 95%relative
humidity, condensation not permissible

We recommend to arrange the devices in such a way that they
are kept from direct sun and from changes in temperature that might induce condensation.

Housing 7XP20

Weight
Flush mounting /cubicle mounting
Surface mounting

Degree of protection acc. to EN 60529

Housing
Terminals
Setting range/steps
Overcurrent pick-up phase >
earth Ig>
phase |>>
earth Ig>>

Delay times Tfor 1>, Ig>, I>> and 1g>>

The set times are pure delay times

Pick-up times
1>, 1>>) 1>, |g>>
at 2 x setting value, without meas. repetition
at 2 x setting value, with meas. repetition

Reset times
1>, 1>>, 1>, I>>

Reset ratios
Overshot time

Tolerances
Pick-up values |>, 1>>, Ig>, [e>>
Delay times T

Influence variables
Auxiliary voltage in range 0.8 < Vaux/Vauxns 1.2
Temperature inrange 0° C < Oamb< 40°C
(82° F< @amb <104°F)
Frequency inrange 0.98 < fify< 1.02
Frequency inrange 0.95 < f/fy < 1.05
Harmonics
up to 10% of 3rd harmonic
up to 10% of 5th harmonic

Setting range/steps

Overcurrent pick-up phase Ip
earth lgp

Time multiplier for Ip, Iep (IEC characteristic)
(ANSI characteristic)

Overcurrent pick-up phase |>>
earth 1g>>

Delay time T for I>>, [g>>
Tripping characteristics acc. to IEC
Pick-up threshold

Drop-off threshold

Drop-off time

Tolerances
Pick-up values
Delay time for 2 <1/l < 20 and
05<l/Ins24

For dimensions refer to dimension drawings
pages 14 and 15

Approx. 4 kg
Approx. 4.5 kg

P51
P21

IAn = 0.1 to 25.0 (steps 0.1), or
=0.1t0 25.0 (steps0.1), or
I/In =0.1to 25.0 (steps 0.1, or
=0.1t025.0 (steps 0.1), or

0.00 s t0 60.00 s (steps 0.01 s)

Approx. 35 ms
Approx. 55 ms

Approx. 65 ms at 50 Hz
Approx. 95 ms at 60 Hz

Approx. 0.95
Approx. 55 ms

5% of setting value
1% of setting value or 10 ms

<1%
<0.5%/10K

<15%
<25%

<1%
<1%

I/In =0.1t0 4.0 (steps 0.1)
=0.1t04.0 (steps 0.1)

Tp0.05t03.20 s
D0.5t015.0s

I/In =0.1to 25.0 (steps 0.1), or o
I/In =0.1to 25.0 (steps 0.1), or

0.00 s t0 60.00 s (steps 0.01 s)
see page 3

Approx. 1.1 x Ip

Approx. 1.03 x Ip

Approx. 50 ms at 50 Hz
Approx. 60 ms at 60 Hz

5%

5% of theoretical value
+ 2% current tolerance;
at least 30 ms



Inverse-time overcurrent
protection (51/51N)
(cont’d)

Additional functions

CE-conformity, regulations

SiemensLSA2.1.16 1997 11



SIPROTEC 75J601 (Version V2.1)
Numerical Overcurrent Relay

Selection and ordering data
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Circuit diagram
I ————

Fig. 23
Connection circuit diagramm for the 7SJ601 numerical overcurrent relay
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SIPROTEC 75J601 (Version V2.1)

Numerical Overcurrent Relay

Dimension drawings in mm (inch)
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Conditions of Sale and Delivery
Export Regulations, Trademarks, Dimensions

Conditions of Sale and Delivery

Subject to the

General Conditions of Supply
and Delivery

for Products and Services of
the Electrical and Electronic
Industry and to any other
conditions agreed upon with
the recipients of catalogs.

Export Regulations

The technical data, dimensions
and weights 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. En1.91a

In accordance with the present
provisions of the German Export
List and the US Commercial
Control List, export licences are
not required for the products
listed in this catalog.

Siemens online!

An export licence may how-

ever be required due to country-

specific application of the
products.

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

Subject to change without notice.

The Power Transmission and
Distribution Group can also be
found in the Internet:

http://www.ev.siemens.de

Responsible for

Technical contents: Hans Heining-Triebs

Siemens AG, EV S V13, Nirnberg

General editing: Claudia Kiihn-Sutiono

Siemens AG, EV BK2, Erlangen

Trademarks
|

All product designations used
are trademarks or product
names of Siemens AG or of other
suppliers.

Dimensions
]

All dimensions in this catalog are
given in mm, unless otherwise
indicated.

Order No.: E50001-K5712-A261-A1-7600

Printed in Germany
KGK02975M 16 En 321517 6101 U466
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