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Overview

Overview

The series of SIPROTEC 75J686
multi-functional protective relay are
exclusively designed for MV market. It not
only provides the large-screen display
(resolution 240*128), operation-box
function, independent measuring current
input and redundant star network
communication mode, but also inherits
the rigorous and flexible style of Siemens
protective relay. Therefore, it is a very
cost-efficiency product.

This series of protective relay are
applicable for kinds of distribution
systems with various voltage level and
different earthing method. It can provide
protection, control and monitoring
functions for feeder, capacitor, reactor,
motor and transformer.

The device offers a variety of flexible
hardware options, such as redundant
RS485 communication module,
redundant 100M Ethernet
communication module, analog output
(2x 0~20mA) module, analog input (4x
0~20mA) module and various 1/0
expansion modules.

The front USB port provides users with the
convenience for remote maintenance and
fault diagnosis. The user only needs to
insert the USB flash disk into the device,
and the relevant fault recordings and
tripping events will be exported. Our
after-sales service engineer will analyze
the type of fault and instruct the user to
deal with the scene. Both the
downloading of the device configuration
and the upgrading of the software can be
completed through the USB flash disk.

The settings of the 75J686 series device
are completely designed according to
user's hobby. E.g, the overcurrent
protection can be configured with
direction release and compound voltage
dependency, and it can be
activated/de-activated via control
function. And all Bls and BOs are
pre-configured with the factory setting.
The relay can be directly put into service
after the customer sets the device
parameters via HMI.

The integrated programmable logic tool
(CFC) and user-defined functions allow
customer to implement specific
protection functions, interlocking and
message.

The applied auxiliary voltages of 110VDC,
220VDC or 220VAC and TA/5A CT input
are to be adjusted via jumpers on site.

Communication interface

e IRIG-B GPS port

Two RS485 ports, or

Two 10/100M Ethernet ports, or
Three 10/100M Ethernet ports, or
Two 10/100M optical Ethernet ports
and one 10/100M electrical Ethernet
port

Communication redundancy

e Redundant Ethernet PRP

e Ethernet RSTP ring network

e Ethernet dual star network and dual IP
e Redundant serial network

Functional scope

Protection function
Overcurrent protection

Zero sequence overcurrent protection
Current overload protection
Instantaneous tripping at SOTF
Synchro-check

Automatic reclosing

Sensitive earth fault detection
Non-electric inter-tripping
Switch onto fault

Reverse power protection
Over/under-voltage protection
Circuit breaker failure protection
Low frequency load-shedding
Low voltage load-shedding
User-defined protection

FC circuit operate blocking
Voltage phase rotation detection
Negative sequence protection
Thermal overload protection
Motor starting time supervision
Motor load jam protection
Motor restarting inhibit

Motor differential protection

Motor core-balance protection
Transformer differential protection
Transformer backup protection
Capacitor protection

Station service transformer protection
Two-end line differential protection
Automatic busbar transfer

Arc protection

Line-transformer unit differential
protection

Control functions/programmable
logic

e Flexibly configured control objects

e Graphic display and local control

e User-defined interlocking via CFC

Measuring/monitoring function

e Operational measurement values V, |,
P, Q,cos ¢, f...

Energy measurement values Wp, Wq
Trippinglclosing circuit supervision
VTICT broken-wire detection

Circuit breaker wear monitoring
Latest 20 fault records/16 trip logs
Phase rotation supervision

512  eventlogs

Communication protocols
e |EC 60870-5-103 (RS485 or Ethernet)
e |EC 61850 MMS&GOOSE Edition1&2
e Modbus (RS485 or Ethernet)

e DIGSI 4 (USB, RS485 or Ethernet)

e GPS port IRIG-B (RS485 or TTL)

e SNTP network time synchronization
Basic hardware

e 4VT, 4CT

e 16BI, 7BO, 1LC

e 36BI, 23BO, 1LC

Expansion modules

Four 0-20mA analog input
Two 0-20mA analog output
9BI

5BO

6Bl, 3BO

4BI, 5BO

3 measurement CTs

DCIAC operation module

3 optical ports for arc sensor, 2
high-speed BOs



Time overcurrent protection (ANSI 50, 51, 50V, 67,
67-TOC)

This function is instantiated in factory with three definite time
stages and 1 inverse time stage that each stage can be individually
set to on or off. This function provides — as an option — forward
directional operating mode. Additionally, the definite time stage
also provides — as an option — compound voltage released operating
mode. The inverse time stage supports I[EC
Normal/Very/Extremely/Long characteristics. In case of measuring
voltage failure, the behavior of direction element can be set to block
OC or non-directional OC, and the behavior of compound voltage
element can be set to block OC or release OC.

Ground overcurrent protection (ANSI 50N, 51N,
67N, 67N-TOC)

The ground overcurrent protection function is instantiated in factory
with three definite time stages and one inverse time stage that each
stage can be individually set to on or off. This function provides — as
an option — forward directional operating mode. The quantity of
zero-sequence current can be configured with measured value or
calculated value, and the quantity of zero-sequence voltage will be
adapted with measured value or calculated value on dependency of
voltage connection type. The inverse time stage supports IEC
Normal/Very/Extremely/Long characteristics. In case of measuring
voltage failure, the behavior of direction element can be set to block
ground OC or non-directional ground OC.
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Protection Function

Current overload protection (ANSI 50)

This function is instantiated in factory with two definite-time stages.
The behavior of this function can be settable trip or alarm. As of the
backup function of transformer protection, the behavior of this
function can be set to start ventilation and block on-load
tap-changing.

Low frequency load-shedding (LFLSH)

This function is instantiated in factory with four stages that each
stage can be individually set to on or off. This function is built-in
with additional criterions of undervoltage element and change rate
of frequency(df/dt) element. Additionally, each stage can be set to
blocking in case of system frequency increasing, and the operate
can be set to blocking in case of low current.

Low voltage load-shedding (LVLSH)

This function is instantiated in factory with four stages and operates
with positive sequence voltage. This function is built-in with
additional criterion of change rate of voltage(dv/dt) element.
Additionally, each stage can be set to blocking in case of system
voltage increasing, and the operate can be set to blocking in case of
low current.

Instantaneous tripping at SOTF

If switch onto fault occurs in case of automatic reclosing or manual
closing, it's required to instantaneously clear the fault. One
individual overcurrent stage and one individual zero sequence
overcurrent stage are exclusively designed for this purpose.
Additionally, the over-current stage provides — as an option —
compound voltage released operating mode.

Criterions to trigger this function in case of manual closing are as
below,

a) atleast 30s with CB open status

b) atleast 30s with dead current

c) CB status change from open to closed

This function can be configured to behavior as pre-closing or
post-closing in case of automatic reclosing.

The behavior of pre-closing provides — as an option — directional
operating mode.

Synchro-check (ANSI 25)

This function is instantiated in factory with two methods. To flexibly
adapt to different system conditions, the two methods are
respectively designed for synchronous condition and asynchronous
condition.

Asynchronous condition applies to the scenario which the systems
of both sides of to-be-closed CB are galvanically isolated. To connect
both systems, the delta voltage and delta frequency must be within
the permitted limit, and then close the CB when the delta phase
angle enters the permitted limit.

Synchronous condition applies to the scenario which the systems of
both sides of to-be-closed CB are galvanically connected. To connect
both systems, the delta voltage and delta phase angle must be
within the permitted limit.

Automatic reclosing (ANSI 79)

This function is instantiated in factory with 2 cycles and can be
started by overcurrent protection, ground overcurrent protection,
binary input and CB discrepancy status.

This function behaviors - as a setting — with or without
synchro-check, V1</V2>.



SIPROTEC 7S]686

Protection Function

Sensitive ground fault detection (ANSI 64, 59N,
67Ns, 50Ns)

For isolated system, zero-sequence reactive power criterion is applied
to detect the earthing feeder. For Peterson coil earthing system,
zero-sequence active power criterion is applied to detect the earthing
feeder.

The behavior of this function can be settable trip or alarm.
Additionally, sensitive zero sequence overcurrent with or without
direction and zero sequence overvoltage are available.

External trip

The device has 5 external tripping functions to incorporate the external
non-electric inter-tripping commands. The customer can set the chatter
blocking and filtering time to suppress the external disturbance. The
behavior of these functions can be settable trip or alarm.

Switch onto fault (SOTF)

The overcurrent protection function for switch onto fault is instantiated
in factory with two definite time stages to detect the short circuit fault.
Additionally, the function also provides — as an option — compound
voltage released operating mode.

The ground overcurrent protection function for switch onto fault is
instantiated in factory with two definite time stages to detect the
earthing fault. Additionally, the function also provides — as an option
— zero-sequence overvoltage released operating mode.

FC circuit operate blocking

For FC diagram, if the circuit current is larger than the maximum
breaking current of load switch, the circuit can only be disconnected
by the fuse. If any phase current is detected to be larger than the setting
value, the device will block the operate of all protections.

Reverse power protection (ANSI 32R)
This function is used to detect the reverse power and to prevent the
power flow from the industrial grid to utility grid.

Over-/undervoltage protection (ANSI 59, 27)

The quantity of voltage can be configured with phase-ground Vph,
phase-phase Vpp, positive-sequence V1 and negative-sequence V2.
The overvoltage protection function is instantiated in factory with two
stages. This function operates with one or all of three voltages.

The undervoltage protection function is instantiated in factory with
two stages. This function operates with one or all of three voltages.
Additionally, this function can only pickup when CB is closed.

Circuit breaker failure protection (ANSI 50BF)

The circuit breaker failure protection function is instantiated in factory
with two timers of T1 and T2. If this function is started, phase current,
zero-sequence current and negative-sequence current are monitored.
If the current criterions are fulfilled after the time expired, this function
will re-trip the local CB via T1 and trip the upstreaming CB via T2.

Undercurrent protection (ANSI 37)
The undercurrent protection function is used to monitor the motor
current. If all the currents are lower than the setting value, this function
picks up. The behavior of this function can be settable trip or alarm
with operate delay. Via the auxiliary contact criterion, the CB open
status can be acquired to block this function.

User-defined protection

The user-defined protection function allows the customer to apply
20 non-standard protection functions based on the measuring
values of voltage, current, power, symmetric value and frequency.
These functions can operate with 1-ph, 3-ph and others.

3-phase I, In, Ins, 310, 11, 12, 12/11, U, Un,

3U0, U1, U2, P, Q, cose, du/dt
1-phase I, In, Ins, U, Un, P, Q, cose
Others f, df/dt, Bl

I, V. measurands Fundamental value

RMS value

Positive sequence value

Negative sequence value

Pickup Overshoot or undershoot
Power Measured |Parametercianqard protection logic |-
supply value (schematic diagram) | |
4 calculation
f —
Start
y ] artup
310, 11,12 —
Tri
Voltage | V0. V1. V2 = commF;nd
P.Q
4 p.f. (cos @) ——
—— PR Function 1
Function 2
_dﬁdt B | Function 20

Negative-sequence protection (ANSI 46)

The negative-sequence protection is to detect the unbalanced current
in the system, which is of special significance for motor. The unbalanced
load of the 3-phase inductive motor generates a reversed
electromagnetic field, and the eddy current is induced on the surface
of the rotor, causing the rotor end and the edge of the slot to overheat
and damage the motor. The negative-sequence protection is also to
detect the 1-phase and 2-phase faults where the fault current is less
than the maximum load current.

Two-end line differential protection (ANSI 87L)

This function is valid for line application and line-transformer unit
application. This function is featured with CT different ratio and
characteristics. It's free from CT saturation. The device supports direct
connection of 24km distance via mono-mode optical fiber and can
bi-directionally transmit 32 messages and 1 inter-trip command.



Voltage phase rotation detection
This function is to detect the phase sequence of bus voltage to prevent
motors or other loads from running in the wrong phase sequence.

Thermal overload protection (ANSI 49)

This function is to prevent the protected object from overheating due
to overloading. This function is modeled on the thermal replica of
protected object (overload protection with memorized capacity).
Overloading heat accumulation and heat dissipation processes are
considered. With an additional temperature input, the thermal replica
can take the actual ambient or coolant temperature into account.

Motor starting time supervision (ANSI 48)

This function is to prevent the motor from too long starting-up process.
The temperature of the high voltage motor with the rotor in a critical
state can quickly rise above its heat limit. If the duration of the startup
is prolonged due to the voltage dip during the motor starting,
over-torque, load jam and other reasons, the function can issue a
tripping command to disconnect the motor.

Motor load jam protection (ANSI 50L)

This function can quickly response to un-expected load jam and
disconnect the motor. This is to avoid or reduce the damage to driver,
bearing and other motor parts.

Motor restarting inhibit (ANSI 66)

The rotor temperature of motor is generally kept below its maximum
allowable temperature under conditions of rated operation and
increased loading. However, the occurred higher stator current during
the motor starting-up raises the rotor damage risk due to overheating.
If the temperature of rotor is un-ambiguously expected to exceed the
thermal limit during starting, the motor must be prohibited from
restarting. This function will response to this scenario and prevent the
motor from restarting.

Core-balance protection for motor (ANSI 50)

An exclusive core balanced current transformer is used for this function.
The settable operate delay is used to overcome the transient peak
current caused by motor starting-up to increase the stability.

Transformer differential protection (ANSI 87T)

This function can be used for up to 4-side application of transformer
differential protection. It's applicable for 2-winding or 3-winding
transformer with up to 220kV voltage level. 2nd harmonics criterion
is used to recognize the inrush current.

Transformer backup protection (ANSI 50)

The device provides the complete backup protections for transformer.
They are directional/non-directional and compound voltage released
overcurrent protection with 3 operate delays, zero-sequence
overvoltage protection, ground overcurrent protection for transformer
neutral earthing system, ground overcurrent protection for transformer
neutral surge arrester earthing system, overexcitation protection, CB
discrepancy detection, 2nd harmonics restrained overcurrent, overload
protection (behaviors to start the ventilation and block the on-load
tap-changer).

Capacitor protection

Four protection functions are available for capacitor bank application.
They are voltage-unbalance protection, current-unbalance protection,
voltage differential protection and current differential protection.
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Protection Function

Arc protection

The device supports the module expansion for arc protection, which
can detect the arc of bus, circuit breaker and cable end. The shortest
arc response time is less than 4ms.

Station service transformer (SST) protection

The device provides multi-functions for this application. They are
overcurrent protection, zero sequence overcurrent protection, voltage
protection, low frequency load-shedding, low voltage load-shedding,
overload protection, ground overcurrent protection for low voltage
side and 5 external trips.

Automatic busbar transfer (ABT)

The device supports the automatic incomer and busbar transfer function
for single busbar and sectionized busbar application. Optionally this
function can be blocked during low frequency load-shedding and low
voltage load-shedding. Additional functions of synchro-check and
automatic restore are available.

Monitoring function (ANSI 74)

1) Trippingl/closing circuit supervision
The device provides the function of tripping/closing circuit
supervision with 1-BI.

KM+ KM-

1 ; Jm-!,_ AL
\ ! Trip coil
Bl | :
: j : R R

If the device has the operation module, the NC contacts of TWJ and
HWIJ are used to generate the control circuit broken-wire signal.

2) VT broken-wire detection
This function is to recognize the 1-ph, 2-ph and 3-ph measuring
voltage failure and to alarm. This function is used to block the
protections of directional overcurrent, undervoltage, low voltage
load-shedding, sensitive earth fault detection and voltage-related
use-defined protection.

3) CT broken-wire detection
This function is to recognize the current circuit failure and to alarm
or block the differential protection.

4) Measuring voltage supervision
This function is to monitor the measuring voltage. The respective
indications of 3-ph live voltage, 3-ph dead voltage and 1-ph live
voltage are available.

5) Cold load pick-up
To energize some loads (such as air conditioning system, heating
equipment and motor) will cause large starting-up current. This
function is to detect this scenario and to issue the indication to
dynamically change the setting group.

6) Phase sequence supervision

This function is to monitor the voltage phase sequence and to
indicate the positive and negative sequence which can be used for
alarming, tripping and dynamic blocking of protection functions.
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Protection Function

Summary of protection functions

Type |Feeder| Motor | Motor | Capacitor Capacitor | Capacitor | Capacitor | Reactor | 2-side TFR SST |Upto4side| Lnel |Line | ABT
No | Function ocC diff. (I-unbal.) (V-unbal.) (V-diff.) (I-diff.) (I-diff.) | TFR diff. | backup TFRdiff  |Comparison| dliff.
MLFB 14 pos. A B C D Ef IF G H H J K L M M N
é Non-directional OC, 3 stages . . . . . . . . . . . . . .
£ [Directional OC, 3 stages . . . .
& |Undervoltage release . . . . . . .
! % Compound voltage release . . . . . . .
5 [3 time-delays .
§ IECinv.-T OC, 1 stage o o o o ° o . o . . .
O |IEC inv.-T directional OC, 1 stage . . .
= Non-directional ground OC, 3 stages . . . . . . . . ] . . ] . .
3 Directional ground OC, 3 stages ] . . . . .
2 Cé IECinv.-T ground OC, 1 stage . . . . . . . o o o o
5 IECinv.-T ground directional OC, 1 stage ] . .
u 3 time-delays o
g Negative-sequence def.-T OC, 2 stages o ° . .
3 |  |Negative-sequence IECinv. R R R N
=z |-TOC, 1 stage
5 |Def.-T overvoltage, 2 stages . . o . o . . o o o o
S [Def.-T undervoltage, 2 stages o o o o . o . o o o o
4 & [3-phase Tine live voltage
£ |3-phase line dead voltage o . o o o ] . . . . . . .
2 |1-phase line live voltage
5 [Instantaneous tripping at SOTF . . . . . . o ° . . . . .
6 |Low voltage load-shedding, 4 stages o . . . . .
7 |Low frequency load-shedding, 4 stg. o . o . ° .
g |Instantaneous tripping pre/post- . . .
closing AR
9 |Phase rotation detection . . . . . . . . . . . . .
10 [2" harm. restrained OC . . .
11 |Thermal overload protection . .
12 |Undercurrent protection . °
13 |Motor starting time supervision . .
14 |Motor load jam protection . .
15 |Motor restarting inhibit . .
16 [Reverse power protection . N N
s Motor core-balance .
S [I-DIFF> . . o .
% |-DIFF> . . . .
17 S [Restricted earth fault .
-2 |Line current comparison .
E Line differential .
& |Line-transformer unit diff. o
3 [2%75% harm. restrained I diff . .
18 |Capacitor I-unbalance prot., 1 stage .
19 |Capacitor V-unbalance prot., 1 stage o
20 |Capacitor V-diff, 1 stage .
21 |Capacitor I-diff, 1 stage .
22 |Ground OC surge arrester, 2 stages .
23 |Zero-sequence overvoltage, 2 stages . . 3
24 |Overexcitation protection 4
25 [Start ventilation o o
26 |Overload blocking on-load tap-changer D .
27 |Overload protection, 2 stages o o o D D . . D .
28 Ground_ overcurrent f_or SST LV side, .
3 def.-time stages, 1 inv.-T stage
29 |20 user-defined protection . . . . . . . . . . . . .
30 |FCcircuit operate blocking . . .
31 [Switch onto fault ° . .
32 |CB failure protection . . . o . o . o o o o o ° o
33 |CBdiscrepancy detection o
34 [Synchro-check . .
35 |Automatic reclosing with 2 cycles . . .
36 |5 external trips . . . . . . .
37 |Four 0-20mA analog inputs . . . . . . . . . . . .
38 |Sensitive ground fault detection o ° o ° o o . . . . . . .
39 [Cold load pick-up . . . . . . . . . . . . .
I\::sai?ggl;closing circuit supervision . . . . . . . . . . . . . .
a0 Control circuit broken-wire . . . . . . . R o . . o . o
monitoring (via operation circuit)
41 |VT broken-wire detection . o . o . . . . . . . . . .
42 |CT broken-wire detection o . . . . . . . . . o o . .
43 |Automatic busbar transfer .
44 |LFLSH/LVLSH blocking ABT .
45 |Overcurrent protection, 2 stages at LV side .
46 | Ground overcurrent protection, 2 stages at LV side .
47 | Ground overcument protection, transformer neutral point .
48 |Arc protection . . . . . . . . . . .
49 |Wireless temperature measurement . . . . . . . . . . 3 . . . .




Control
In addition to protection functions, the device provides control and

monitoring functions for circuit breaker, disconnector and transformers.

The status of primary equipment and auxiliary equipment can be
acquired via auxiliary contacts. The CB position of "open"”, "closed" and
“intermediate” and the position of tap-changer can be recognized and
indicated.

The single line diagram of system is customer editable.
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Circuit breaker, transformer tap-changer, or other equipment can be
controlled by:

e Front LCD display

e Substation control system

e DIGSI 4

User-defined programmable logic

The user can define the specific functions of substation automation
through the graphical interface tool (CFC), such as interlocking,
sequence control, automatic busbar transfer, and analog threshold
supervision. These functions can be activated through control
command, binary input or communication protocol. And the output
can be routed to BOs, LEDs and transmitted to control center via
protocol.
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Monitoring Function

Switching

The switching authority (local/remote) is determined by parameters
or Bl.

All switching operations or CB position changes are recorded in the
event log. Information including control command source, switching
device, cause of switching (i.e., spontaneous change or command)
and consequence are also recorded.

Metering values

For internal metering, the device can calculate electrical energy via
measured current and voltage. If there is an external energy meter
with the metered pulse output, the device can receive and process the
energy pulse via Bl. The metering value can be displayed locally as a
resettable cumulant and transmitted to the control center to calculate
and accumulate the positive and negative active and reactive energy
respectively.

Fault record

20 latest fault records are stored. The maximum time of every record
is 5s and the total time of all records is 20s. Maximum of 12 analog
inputs and 60 configurable Bls are recorded. Recording can be triggered
by the device pick-up, trip or the combined indication.
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6/12 temperature inputs

If the MLFB 12th position is selected with external expansion module,
the device supports to connect with 1 or 2 temperature measuring
modules of Advantech ADAM-4015 PT100 (accuracy 0.5%) via the rear
communication Port A. The device can display the temperature and
transmit it to remote control center. The temperature can also be
processed for alarming via CFC. The function is to monitor the
temperature of motor winding and bearing. ADAM module requires
an external 24V DC power supply.
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Monitoring Function

Event logs
512 events with a timestamp of 1ms resolution are supported.

Control command processing

The device provides all functions for control command processing,
including single/ double-command processing with or without feedback,
runtime monitoring of controlled equipment, and automatic command
termination after output. Some typical applications are as follows:

e Single or double command

e User-defined bay interlocking

e Sequence control considering CB, disconnector, and earthing
disconnector

Triggering of switching operations, indications or alarming message
by combining existing information

Bl chatter blocking

It is suppressed by determining whether the number of Bl chattering
within the specified time exceeds the setting value. If so, the input
status will be blocked for a period to avoid overflow of the event log
buffer.

Bl filtering time

Bl can be filtered, or time delayed by the software. Filtering is to
suppress the Bl transient change. Only if the status change is still
existing after the settable time, the change will be recognized. The
SOE can be time stamped since the initial or steady instant of status
change.

Commissioning and testing

DIGSI 4 tool is facilitated for site commissioning. The I/O status can be
on-line accessible. To facilitate the testing of protection function and
user-defined logic without any primary aid, it's possible to manually
set the value of Bl and BO.

The value of indications transmitted to remote control center can also
be manually set one by one to facilitate the communication test. To
prevent the massive testing indication from disturbing the normal
operation of control center during the commissioning, the customer
can activate the "test" mode to block the transmitting even if the
communication is working.

Measurands
RMS values of current and voltage can be obtained from CT
(measurement or protection CT) and VT, and can furtherly calculate
active power, reactive power, power factor, etc.
The device provides the following measurands:
e Currentla, Ib, Ic, In, Ins
e Voltage
Va, Vb, Vc, Vab, Vbc, Vca, Vn
e Symmetric quantity
11,12, 310; V1, V2, 3VO
Active power P, reactive power Q, apparent power S
Power factor
Frequency
Electric energy =kWh, xkVarh
Harmonics
phi (3Vo, INs)
INs Real
INs Reac
Four 20mA analog value
Differential related values
Temperature

Statistics function

e Operating hours

Cumulative breaking current of each phase
Number of trips

Maximum/minimum current

Motor starting time and current

Wireless temperature measurement of switchgear
Itis used for over-temperature caused by current and situations where
high-voltage insulation is required. It can monitor the temperature of
circuit breaker contacts, bus connection points, and cable heads so
that potential equipment hidden dangers can be detected in advance
in combination with the current criterion.

e Range:-25~+125 C

Accuracy: 1 C

Updating interval: 2~100 s

Operating current range: 10~5,000 A

Wireless frequency: 433MHz

Self-powered and maintenance-free sensor

One protection device can connecte with 60 temperature sensors
of 5 bays

e Intelligent alarming algorithm based on real-time current



Front interface

Thereis a Type A USB2.0 port on the front panel of device. By this port,
a PCinstallation with software tool DIGSI 4 can connect with the device.
DIGSI 4 integrates the tools for commissioning and fault analysis, so
the on-site testing and power system fault analysis can also be
implemented via this port.

Meanwhile, this port also supports reading and writing of USB flash
disk. The customer can read out and download the configuration and
tripping logs of device, upgrade the device software, and modify device
MLFB through the USB disk.

Rear communication interface
4 communication modules are available.
1) Serial module (Type V)
Port A: GPS (RS485 or TTL)
Port B: RS485 electrical port
Port C: RS485 electrical port
2) Ethernet module (Type W)
Port A: GPS (RS485 or TTL)
Port B: T00M electrical Ethernet port
Port C: 100M electrical Ethernet port
3) Ethernet module (Type X)
Port A: GPS (RS485 or TTL)
Port B: 100M electrical Ethernet port
Port C: 100M electrical Ethernet port
Port D: 100M electrical Ethernet port
4) Combined Ethernet module (Type Y)
Port A: GPS (RS485 or TTL)
Port B: T00M optical Ethernet port
Port C: 100M optical Ethernet port
Port D: 100M electrical Ethernet port

> [l

I

i
4

=S,
£
LIS

O o

Lt

Type V, W and X module Type Y module

SIPROTEC 7SJ686

Communication Function

Communication protocols

Port B, C and D of the device can support the following protocols
simultaneously or individually:

e IEC60870-5-103 (RS485 Port C or Ethernet Port B)

IEC 61850 MMS & GOOSE Edition1&2

Modbus RTU (RS485 or Ethernet)

DIGSI 4 (USB, RS485 Port C or Ethernet port B)

IEC 60870-5-103 and IEC 61850 supports the access and
modification of settings

Time synchronization
e System port

e SNTP

e GPS IRIG-B (RS485 or TTL)
e PPM

Solutions for protection and substation automation
75J686 provides a flexible communication networking mode. Protection
device can be connected with the control center via a single star bus
mode, or by a redundant star bus mode. These buses can be RS485
interfaces or Ethernet ports.

! | Dispatching
IEC 60870-5-101 centre
IEC 60870-5-104

SICAM

SICAM Anole ;
SCADA )

IFl e o |!§ Station Unit
_ Modbus

100M (| (m| ... (| (| |

Ethernet switch

Star Ethernet Connection

— .

£ 4L | Dispatching
IEC 60870-5-101 centre
IEC 60870-5-104

SICAM Anole
SCADA = |5 || IEC60870-5-103 [[ "B &  SICAM
'E’\%{}E? l Station Unit
——a -
]
ot L L il JIRNI
100M [Eny  Ee [E= [ExEn  ESE
Ethernet switch |- |- | - |- [ o

Redundant Star Ethernet Connection
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Communication Function

When the Ethernet interface is used, Ports B and C support the RSTP
ring network operation mode, which will provide a more reliable
connection than the single star mode and can reduce the number of
switches used.

Dispatching
IEC 608705-101 @ centre
IEC 60870-5-10

SICAM Anole | —
SCADA

100M ' |

. '. . SICAM
Statlon Unit

IEC 60870-5-103 ¢
IEC61850

Ethernet switch
Modbus

100M Ethernet ring
IEEE 802.1d RSTP

| Dispatching

T IEC 60870-5-101 centre
SICAM Anole IEC 60870-5-104
SCADA
. fmEE  sicam
100M ' IEC 60870-5-103 ~ Station Unit
Ethernet switch IEC61850
Modbus

e
100M Ethernet . . | : - |
100M Ethernet I

e
i

Daisy Chain Ethernet Connection

Multi-protocol and multi-master communication
mode

To adapt to the communication with different control center, the device
allows different communication protocols to be used at different
communication interfaces, and the mapping table of each protocol
can be different.

SICAM Anole Dispatchi
ispatching
SCADA IEC 60870-5-101 centre
IEC 60870-5-104
100M # = l . SICAM
Ethernet switch Station Unit

l) IEC 60870-5-103 ]

"'"'_L,L — L

- ]

=] n
100M il s CS
Ethernet swnch—l— T Modbus—lr' _l_ _l_ g D

Dual-master Star Ethernet Connection Scheme

T103 TCP/IP protocol: The device supports a maximum of 15 slaves to
access through the network port.

Modbus TCP/IP protocol: The device supports a maximum of 9 slaves
to access through the network port.

IEC 61850 protocol: The device supports a maximum of 15 clients to
access through the network port, and a maximum of 8 clients to access
the same report at the same time.

For the actual user system, various network topologies, time
synchronization modes, and communication protocols can be used
together.
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Typical Wiring

Typical connections
M Current transformer
Standard connection

For a solidly grounded power grid, the ground current can be measured
from common return conductor.

RE-RE->

Q1i 'NEY\ iQ2
[ b i
Q31 ’NLY\ Q4
! 1
J Q5! .N\I((:Y\ Q6
> . Lo[T i i
é E E Protection CT : :
KTl Tk Q7. N Q8
h_—_\____\__'. | |
Qof , Ja_ iq10
! I
Qi B, o
T T
J Q13t Mo Q4
Lo 3 _',I I I
E E E Measurement CT ! !
K[ L 1 1k i ;
R e TR
Y v Vv MeasurementCT /5686

A B C

CT 3-ph connection

CT 2-ph connection in isolated system.

RS -
Q1! S @2
N I
03! B 04
N I
- Q5! . Ic Q6
hd hd H 1
g E Protection CT | i
L Lk i !
v N i N !
Q9 2. Q1o
: :
WM 012
: !
A . CIETIIPN W 1014
N I
g E Measurement CT : i
1 ik i ;
[N RN N i !
[, !
v v v 75)686

A B C

CT 2-ph connection

Sensitive CT in isolated system

A single bushing CT is used, which ensures maximum accuracy for
ground fault.

RN

prmim 1
Q] 2.l
03| Ib o
e~ |
I
J Q51 L c :QG
L|e . Lo 7 i
g E E Protection CT ; i
P 1 1k i i
R e S 1 1
I ]
i i
A B_i( Q8! Ins . o7
1 1
S !
T | |
[ i i
1 1
K k!_'_.h i i
| |
v 75J686

Sensitive CT connection

B Voltage transformer
VT 3-ph+ VT displacement

The figure shows the connection of VT 3-ph + displacement VT.

75)686

VT 3-ph + VT displacement
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Typical Wiring

VV connection Vx connection

Vx input can be connected to any voltage quantity and be used for
user-defined overvoltage or undervoltage.

A A
B Busbar B Busbar
C
i |
RN RN, A R o 2 !
_____________ - R N S B i |
U u R’ll 3 Uab : | RZE . ,LLE\ :
N | !
R2! , Ucb i il BLESEIND N i
A v — T | H |
@ R3T . ! L i !
| ! R4 1 !
\ v I | = = | !
v vy * : vV V v RS! o :
' uo i : i
R5| i Any voltage gg ! :
R6 | i e [
. |
R 75J686
751686
VV connection VT 3-ph + Vx connection
Connection for synchro-check Connection for Restricted earth fault protection
A
B Busbar \§J<———\%L——\>L e -
¢ Al 8| ¢ i !
LIPS SN
NE-REY @l b e
: |
! i
A i -
KE_I E_l E_U( 1 !
[N E N RNy i :
f T
Q7 ! X 08
R\ : !
|
A B A 5 k | i
'VIL{V\_l | K T L:||=
Lol
Any voltage 75J686 Transformer
v v v
A B C

Synchro-check application Application of restricted earth fault protection



B Connection for capacitor application

P — |
LI SN o7
Q3! . 1b-1 |Q4
{\ B|IC Qs !, It 106
Jo e | e

El E E:l Protection CT | :
K Nk Q7 A 08

s : !
Qi_. 2 iQ10
Q1! .. b Q12
) J Q3 Lt o

o . o T T

El E E:lMeasurementCT! |

K 1 k I L

[ M " i |

! |

] i |

! |

| !

Capacitor 751686 :

—l_ ava) —l_ bank ' |

! |

>\\( //k k\(\/ﬁ ! Ix i
Q15! ep_1Q16

! |

T [l

75J686-D

Current-unbalance protection

[ .
! la |

Q1| e Q2
: i

@l L

Alls Jc i e g
Ll 1) e i !

g E E Protection CT i !
A Ak | onn :08
N B YUY B ST 1

- ! 2 om0
: i
Q! b Q12
T .
J ORI Q14
PRI U i !
E E E Measurement CT | !
T—Ak ; !
[ VR N i |
Rz | O NRR RS
Il N
RO e B2 IR0
| -
R11 1 e U2 'R12
| N
Capacitor ! :
bank ! |
L i
75J686-F

Voltage differential protection

SIPROTEC 75J686

Typical Wiring

el ,
QL e
! i
ERIIPNN Q4
T
Alle Jc . Q050 u las
o Cp ; f
E E E Protection CT i !
KT Tk Q7 WMo o
= i | T
Q. 2 1Q10
T
! i
il Lo e
: L
J Q13 WM Qu
Ll 1l den i i
E E E Measurement CT i |
KTl Tk ; !
JE P VU iy N i |
: i
i !
R7L o 2 '8
- T
! i
| !
N N ! i
T T T !
i !
Capacitor i J'
bank T T
75J686-E

Voltage-unbalance protection

NE-RE-N
P :
QU LR Q2
(o= B SN o7
: i
AL . B ) C - Qs 1, lct ;Q6
g . '
E E E Protection CT i | !
KT T Tk 7 e~ 108
o Q; . la_ Q10
. T
Qut b 1Q12
L J NER Q14
ol . ] : |
E E E Measurement CT | i
KT & - Lk 1 -
=== i !
i !
. |
1010 ) ! i
Tl T Capacitor ! i
bank ! 1
] LI__T 1 an i :
019 | . JS2 1020
- T
Qiz !, b2 Q18
1 N ]
Q51 o122 :Q16 |
; ]
: i
75)686-G

Current differential protection
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Typical Wiring

Connection of 3-winding transformer application

kK ,
=N\ N--N--N
Als8lc) A R
Q1 Ja-M1 o2 Q11 Ja-M1 Q2
031 Jb-MT o4 Q31 JbM1 o
Q5 M1 Q6 J Q5! JeMi1 Q6
44
o7 .|a-M2 08 Tl 1 e
Qo JoM2 g0 Q7! M2 o8
Q1 JGM2 a2 Q! JeM2 oo
Qi eM2 912
g A:/"_ >
| @
Y = ":v '
A, ) fa'a
v :l | EX—

Qi3 2MS qia
Q17 JOM3 i Q5. M3 16
Qs5; JoM3 g6 Q171 JeM3 i

Q3 JaM3 g4
: %
— e
751686-L — e

3-winding transformer

Q23 JOME o4
Q21 .Ib-M4 Q2
Q19, JaM$ 20

3-winding transformer with 2 HV measuring points

\--*J(--\J(
AlB 01'-.Ta-—r\—ll'1—'“Q2
Q3 oMl g4
J Q51 JeMi Q6
MM e
4.4 4,
Q7. JaN2Z o8
Q9. M2 g0
N QUi JeMZ  jo12
P
113 1=
)\ \ hd o e
/ - it ;x—
AN e e
N Transformer
Qi3 BM3 o4
A|B|C Qisi M3 g6
Q17i Je-M3 Q18
> z
= < EaF fla
T
"%
g ng gy
.E. E. E-.n Q231 JoMI  lqoa
-I ] Q21! JoM4 2
Q19! aM4 o
K% 75J686-L

3-winding transformer with 2 LV measuring points
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Typical Wiring

Connection of 2-winding transformer application

\JS_)é(__\J( \’L_AZL__QL
A|B |C
A|lB|C o - Qr JaMl g2
o LM o Q3 JOM! o4
03l BML qs WL Q8 ML 06
e J = 05: M 196 §1 E'l E'u _
a4 & 9 ! | '
by p i w i o 13 I :
—_ | I /-\
: i A
/-\ i | Transformer .
. | Q8
‘ ' ! S
| 5 _r : [ SN2 10
y J : ! A o LeM2 o1
Transformer i : > o o
L 1 N 1
! | e A
i n i = o
i | ~\ =
\_/ | | g
= L : I *
Al B C | i
R K E— I | A|B|C
KE_I E_l ng T i »
i N (S5 o guin g3
T T T oy oA lo12 § E Em Q7 LJeM3 g
—| Qo) oMoz Eow -| ] Q15 JoM3  loie
o7l JaM2 o8 Qi3 a3 o4
e —
: i
Lmmmm i A7 751686-L
/)r--%)r--/>r 75J686-L LR
2-winding transformer 2-winding transformer with 2 LV measuring points
\)L ,L)L,,XJ( \)L LJ(,,XJ(
AlBI|C| A|B |C
Q1 LaMl g2 Qi JaMl 192
Q31 LM o4 Q3 oMl o4
J Q5. ML 106 J Q5! JeMI g6
L E- E:\ lE' E' EJ'
by p v i w 13 o w S T
* Q71 M2 og i Q7 M2 ios
Qi M2 g0 09 JPM2 g0
QM2 g2 S Qi1 JeM2 g2
>« -~ b <aaE
| | w !
w B i
A ava | o -
1 .l | O— (@] !
N ! <’ o
e o - —1
L e /)\\ {
Qi3 Ja M3 4
Q15 M3 o6
A Q17, LeM3 Q18
N N~ > . ~
.| 1%
b Ay Foe—
AlB|C o T L
+ = *
1T T B gy C
E. E E-.n Q7. M3 18 , -
I a5, JEM it gaq
Qi3 JaM3 o4 4G R @3, JOMY 024
-| -l @1, oM 22
Qi9; JaM¢ Q0
EIEE 75J686-L
- . . . S 75)686-L
2-winding transformer with 2 HV measuring points A 7A’f /’f
A B C

2-winding transformer with 4 measuring points
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Typical Wiring

Connection for motor application

A |[B|C
RN
......... |
QAN @
@3] A 108
| Ic-1 |
L1 _I Loy - °5| o~ |Q6
q 9 g ProtectionCT . i
ARk ol Q8
I s ! la !
Q9. ermn ,Q10
T T
Qi 2. o
_l Qi3l . ¢ 1914
a4 g g I i
E E E Measurement CT : -
K11 1 1k ! !
[ ] ]
A |B |C I I
! !
Pl val A ! !
K(___l FH T T
€L &L ¢l Core-balance CT [
L "I K Q9] onS 1920
Q71 o2 iais
o1s! a2 1o
] ]
T i |
! !
g g i i
Motor T ]
75)686-C
N1

Motor core-balance protection

aVaVaNl

iaYatal

AN

Motor differential protection

B |C
NN
PR |
Q1] o3 Q2
LTI jQ4
J os! e 106
Bl e K T |
E E Protection CT P i
Nk Q7. emm~__-Q8
o St i gy T ]
Q) o3 Q10
Qi B jon
_l Q13! oS 1914
L Lo T ,
g d Measurement CT i i
Mk t =
[ M N I N i |
! !
! i
| !
g g g Motor i :
i i
! i
[ S - | |
|1 1T K | I
E E Protection CT i :
7 T GIEH AP oo
1 -| Q7] o2 !018
T
Q151,22 1Q16
' !
751686-C
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Typical Wiring

Connection for SST application Connection for transformer backup protection
RN NN
Al B C o 1 Al B |C T -
QB2 Q1 Al 192
Q3 BT los 03: LT tos
J o5l L el ige e J F Q5 oI s
g & g7 . ! ! E E E " protection CT ! !
E E E Protection CT i e I ™ i !
K Tk Q7 emm~~~_1Q8 L ey i s ; +
I I ol a 910 Q9 .2 gm0
— i Qi b lo12
Qi 2. Q2 e
i i J Q13 M6 1Q14
J @3 L e o4 il Lol Ly ! i
e A ' : E E E Measurement CT ! i
E E E Measurement CT ! ! KM Tk I ;
KMk ! ! —-1-=-F | :
R i [ il !
i i Q7. emmnn 108
I ! | :
! ! = i |
! ! i :
Transformer i I TER Q15 LN :016
s L lots g i !
I T T -
T /\ .
i i \4 i !
[ ! i !
L Lo ! e Z
751686-K = = 751686-)
A|lB|C
400V . . A B C .
Station service transformer Transformer backup protection
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Typical Wiring

Connection for line differential application

A
B
° C
R _
\ WL
B .
PN Ub i
P, Yo
; i
; .
a bl r4 ¢ :
< i !
a la ng
NNV (b
Q5 | . Ic Q6!
Lle J Lo - A I
| - I
| .
q 4 9 - i
KL 1 1k Q7 ® N QS!
U BT N i i
v v v e |
A B c Line Differential
T T T T 1
R1! . Ua i
NN N A B~ gl , W !
AlB |cC Cd rai L Uc ;
, ,
a "b]_Rai '
T i
Any voltage R6i ' |
, _
Qi L2l o2
Q3! Bl o4
! 05, gl o
- - | o N T
g9 9. ! ‘
B I
11k ! I
! [
N ! .
! i
/\ ! a
Q7! . [te g8
== T |
| I ! i
0 I I 1
N K= | |
— ! i
AfR| B4B| C4A : !
_d__d__ . |
Kl F—1F—1¢ = L -
4 d 95 ! !
i gl oot 2. 1020
—‘ 017: b2 018
15, &% 016
[ i
, !
N I
e —
751686-H

2-winding transformer protection

75J686-H typical connection

\’Lfff\%kf\’L
Alslc) L ___.
Q1 .31 Q2
Q3 b1 Q4
Q5. el Q6
. !
| |
! !
07, e 08
i i
! !
! !
! !
! !
! !
! !
! !
| |
I |
Q191 . /&2 1020
0171 b2 1018
Q15! ,Ja;2 016
| |
[ i
/T’"/%f’véf 75J686-H
2-winding transformer
T i
)[ R1i , Ya i
N XX Aol pol LU
t 2 t
AlBIC |—M~ R31 , Yc i
| |
élﬂ_mt? R4 i
L I i
Rs! , U i
Any voltage R6! !
i i
QLB @
Q3! . Ib-1 !Q4
T T
| Q51 el igs
L |e! . _.,l I |
E‘l E‘l E—Lk ! !
K 4 +
________'. | I
| i
| I
| i
T i
Q7i . g8
I i
! !
4= ! !
K] ¢ [T Jk T t
i i
%. E. E_” Q191 G2 Q20
—‘ —I Q7 B2 los
Q15: . la-2 iQ']G
|
i i
[ i
Reactor protection 75J686-H
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Typical Wiring

Connection for automatic busbar transfer application

Incomer 1 Incomer 2
PT1 1-ph PT2 1-ph
cT 1-phE_ 26 1 686.N | c1219h
a1 D D B2
CB3
fa'a)
BB-I Y BB-II
WP N s— PT2 3ph
PT13-ph c135p 3p
BB I BBII
Sectionalized busbar (PT on the bus side)
Incomer 1 Incomer 2

PT13-ph

Incomer 1 Incomer 2

PT1 1-ph PT2 1-ph

| cT21-ph

:|CBZ

CT11-ph E_

o]

fa'a)

4 A A 4 4

[ 75)686-N J

]

PT 3-ph

Single busbar (PT on the bus side)

PT2 3-ph

Incomer 1

PT13-ph

Incomer 2

PT23-ph

CT1 1—phE —P( 751 686-N H CT2 1-ph
CB1 |::| |::|CBZ

)

[ cT21-ph

:|CBZ

CT11-ph E_

I
fa’a

4 y A A

o) Com)

[ ]

CB3
BB-I 4 BB-II
Sectionalized busbar (PT on the incomer side) Single busbar (PT on the incomer side)
Line-transformer unit application
751686-M SJ686-M
r{=+ Fiber Optical <=24km ’=i-
i L
A I,
sl e
5 ~J<—1+—
110kV 10kV
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Technical Data

Input and output

Input and output

Measuring circuit

Binary output

Current input (CT)

Number

1/3 19" device  1/2 19" device

Rated frequency f

50 Hz

Rated current |

1A or 5A (changed by jumper)

Sensitive ground current Ins

Linear range <2.1 A

Burden, protection CT per phase

-INom=1A

- INom=5A

- Ins=1A for sensitive ground fault detection
Burden, measurement CT per phase

-INom=1A

- INom=5A

Approx. 0.02 VA
Approx. 0.40 VA
Approx. 0.10 VA

Approx. 0.02 VA
Approx. 0.50 VA

E-type expansion module

F-type expansion module

1 NC life contact
21 NO contacts
2 NOINC contacts

1 NC life contact
6 NO contacts
1 NO/NC contact
5 NO contacts
3 NO contacts (including 1 NO or NC contact)

Current overload capability
- Thermal rating of protection CT (RMS)

- Thermal rating of measurement CT (RMS)

- Thermal rating of sensitive CT (RMS)

500 A for 1s

4-INom continuously
20:INom for 1s
3-INom continuously
150A for 1s

6A continuously

Switching capacity
Make
Break
Break (resistive)
Break (L/R<40 ms)

1000 WIVA
30 VA
40 W
30w

Switching voltage

250 VDCIVAC

Permissible current per contact (continuous) 5 A

Permissible current per contact
(switching on and holding)

30A for 0.5s (make contacts)

Voltage input (VT)

Total permissible current for contacts

connected to common potential

5 A continuously, 30A for 0.5s

Rated voltage

100VAC or 220VAC (changed by jumper)

Response time

Approx. 8ms

Measurement range
-100 VAC
-220 VAC
- Zero-sequence VT

1~190 VAC
2~292 VAC
1~292 VAC

Burden (at 100V)

Approx. 0.15VA, per phase

Voltage overload capacity - thermal rating (RMS) 300 VAC continuously

Analog input and analog output

Analog input Al
Number

B-type expansion module

Four 0~22 mA DC

Auxiliary voltage

Accuracy

0.2%*20 mA

DCIAC voltage

Internal resistance

120 Q

Rated auxiliary voltage UAux

110/220VDC or 110/220VAC

Insulation and voltage resistance 500 V AC; 50Hz

Allowable voltage range

88~253VDC or 88~253VAC

DC power ripple peak

<15% of rated voltage

Power consumption

Analog output AO
Number

C-type expansion module

Two 0~24mADCs

Accuracy

0.2%*20mA

1/3 19" device <=8W

112 19" device <=9W Maximum load 350 Q

Stored-energy time ~ 1/3 19" device <=100ms When U>=110VDC Insulation and voltage resistance 500 V AC; 50Hz

to for auxiliary <=450ms When U>=220VDC  Operating module

voltage outage or ~ 1/2 19" device <=55ms When U>=110VDC This operating module is suitable for circuit breakers with one
short circuit <=320ms When U>=220VDC tripping coil

Energization inrush current amplitude  <=30A Time<=15ms

Binary input and binary output

Binary input
Number 1/3 19" device  1/2 19" device
16 36
D-type expansion module 9
F-type expansion module 6

Rated voltage range

110 or 220 VDC (changed by jumper),
unipolar, support 220 VAC

Current consumption (independent of voltage)

Approx. 2 mA

Pickup/dropout time

Approx. 2 ms

Pickup voltage
For rated voltage 110 VDC
For rated voltage 220 VDC

Approx. 69 VDC
Approx. 132 VDC

Maximum allowable voltage

250 VAC

Operating voltage

110 VDC or 220 VDC (changed by
jumper), 220 VAC

Latching current of closing/tripping circuit

0.3~4 A adaptive

Input Manual opening signal
Protection tripping signal
Manual closing signal
Protection closing signal

Output Closed position signal HWJ

Trip position signal TWJ

Post-closing signal HHJ (only for

DC operation module)

Abnormal operating module
(internal signal)

Fault signal (internal signal)




Input and output

SIPROTEC 7SJ686

Technical Data

Safety and EMC

Communication interface

Standards GBIT 14598 (IEC 60255) DLT 478

Front panel configuration interface

Interface type Front, non-isolated, USB2.0 Type A port

Insulation test (Routine test)

Connection mode PC or USB flash disk with DIGSI installed

Standard GBIT 14598.27

Maximum transmission distance <5m

>100MQ 500V DC All circuits

Rear GPS interface

Dielectric strength test (Routine test)

Interface type Port A, RJ45 port, IRIG-B

Interface level RS485 or TTL (adjusted by jumper/RS485 when delivery)

Insulation and voltage resistance 500VA&0Hz

Standard GBIT 14598.27
2.0kV AC (RMS), 50Hz, Tmin  Input, output, VT, CT, power supply and operation circuit
2.8kV DC, Tmin Input, output, VT, CT, power supply and operation circuit

Rear system interface

2.0kV AC (RMS), 50Hz, Tmin  Test voltage between power supply and weak current

500V AC (RMS), 50Hz, Tmin Isolated communication interface, GPS

interface, analog input and analog output

RS485

Support protocol IEC60870-5-103
Modbus
DIGSI

Impulse voltage test (Type test)

Standard GB/T14598.27

Interface type Port B, RJ45 port

Port C, RJ45 port

5kV, 1.2/50ps Input, output, VT, CT, power supply and operating loop

Test voltage between power supply and weak current

Insulation and voltage resistance 500VAC, 50Hz

1.0kV, 1.2/50ps Isolated communication interface, GPS

interface, analog input and output

Maximum transmission distance 1km

transfer speed Minimum 300Bd, maximum 57.6kBd; Factory setting 19,200Bd

Radiated emission test of enclosure port (type test)

Ethernet

Standard CISPR 11

IEC 60870-5-103
IEC61850 MMS & GOOSE
Modbus

DIGSI

Protocols

40dB (puVim) 30MHz~230MHz, quasi-peak (at 10m)

50dB (pV/m) 30MHz~230MHz, quasi-peak (at 3m)

47dB (uVim) 230MHz~1,000MHz, quasi-peak (at 10m)

57dB (uVv/im) 230MHz~1,000MHz, quasi-peak (at 3m)

Electrical module Port B, RJ45 port

Port C, RJ45 port

Port D, RJ45 port
100BaseT meets IEEE802.3
500VAC, 50Hz

100 m

Insulation and voltage resistance

Maximum distance

Emission test of auxiliary power port (type test)

Standard CISPR 22

79dB (pV/m) 0.15MHz~0.50MHz, quasi-peak

66dB (uV/m) 0.15MHz~0.50MHz, average

Port B, LC interface
Port C, LC interface
Port D, RJ45 interface

Optical module

73dB (uVim) 0.5MHz~30MHz, quasi-peak
60dB (uV/m) 0.5MHz~30MHz, average

Radiated RF electromagnetic field immunity test (type test)

Standard GBIT 17626.3 (IEC 61000-4-3)

Sweep frequency Sweep frequency range: 80-1,000MHz,
1,400~2,700MHz;

Typical optical wavelength ~ 1310nm Amplitude modulation: 80% AM (1kHz); Step: <1%
Fiber optical cable Multi-mode G50/125 um or G62.5/125 pym 10Vim (Level 3) Enclosure port
Maximum distance > Kkm Frequency point Frequency point range: 80MHz, 160MHz,

- . 380MHz, 450MHz, 900MHz, 1850MHz, 2150MHz;
Maximum transmission distance ~ 100m Amplitude modulation: 80% AM (1 kHz);
Baud rate 100 MBit/s Duty ratio: 100%

Tolerance 10Vim(Level 3) Enclosure port

la, Ib, Ic (measurement CT):  0.2% of measured value, or 0.2%:-IN

Va, Vb, Vc: 0.2% of measured value, or 0.2%-VN

P, Q, S (calculated via 0.5%
measurement CT)

cos@, PF (calculated via 1% or 0.01
measurement CT)

Frequency 20mHz

Electrostatic discharge immunity test (enclosure port) (type test)

Standard GBIT 17626.2(IEC 61000-4-2)
8kV (level 4) Contact
15kV (level 4) Air

Rateftequency magnetic field immunity test (enclosure port) (type test)

Standard GBIT 17626.8(IEC 61000-4-8)
Continuous (Level 5) 100A/m
1s~3s (Level 5) 1000A/m
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Technical Data

Safety and EMC

Safety and EMC

Impulse magnetic field immunity test (enclosure port) (type test)
Standard GBIT 17626.9 (IEC 61000-4-9)
1000A/m tr/th:8/20 ps

(Level 5)

Damped oscillating magnetic field immunity test (enclosure port) (type test)
Standard GBIT17626.10(IEC61000-4-10)
100A/m 1MHz/0.1MHz

(Level 5)

Conducted disturbance immunity test (type test) induced by radio frequency fields
Standard GBIT17626.6(IEC61000-4-6)

Sweep frequency Sweep frequency range: 0.15 - 80 MHz;
Impedance: 1500;

Amplitude modulation: 80% AM;
Amplitude modulation: 80% AM;
Step: <=1%

Auxiliary power supply, communication port,
input, output and functional ground port
Dot frequency range: 27MHz, 68MHz;
Source impedance: 150Q;

Amplitude modulation: 80%AM;

Duty ratio: 100%

Auxiliary power supply, communication port,
input, output and functional ground port

10V (Level 3)

Dot frequency

10V (Level 3)

Fast transient immunity test (type test)

Vibration and shock during operation (type test)
Standard IEC60255-21 IEC60068
Vibration \S/I_rgusgld Vibration

FE_ 1. ibration response: Vibration frequency range:
:5530”255 211 10Hz~150Hz, crossover frequency: 60Hz,

scanning rate: 1x frequency/min; the

IEC60068-2-6 displacement amplitude below the crossover
frequency is 0.075mm; The displacement
amplitude above the crossover frequency is
19 acceleration;
20 cycles for 3 orthogonal triads
Vibration endurance: Vibration frequency range:
10~150Hz, scanning rate: 1x frequency/min,
29 acceleration; 20 cycles for 3 orthogonal triads
Half-sinusoid
Shock response: 5g acceleration, pulse duration 11ms;
Three shocks for each of the three orthogonal triads
Shock endurance: 15g acceleration, pulse duration 11ms;
Three shocks for each of the three orthogonal triads

Shock
IEC 60255-21-1, level |
IEC 60068-2-27

DC voltage sag test
Standard

1/3 base device 100ms/
110VDC, 300ms/220VDC,

1/2 base device 50ms/
110VDC, 200ms/220VDC,

GBIT 17626.11 (IEC 61000-4-11)
100% residual voltage

Standard GBIT17626.4(IEC61000-4-4)

tr/td: 5/50ns Vibration and shock during transportation

Repetition frequency: 5kHz Standards IEC 60255-21 IEC 60068
4kv (level 4) Power supply, input, output, VT, CT, Vibration Sinusoid

operating loop, analog input and outputloop  |Ec 60255-21-1, level Il 5Hz to 8Hz: +7.5mm amplitude;
2kv (level 4) Communication port IEC 60068-2-6 8Hz to 150Hz: 29 acceleration;

Frequency refresh rate: 1x frequency/min,
Slow damped oscillation wave immunity test (type test) 20 cycles for 3 orthogonal triads
Standard GBIT 17626.18 (IEC 61000-4-18) = =
Shock Half-sinusoid

Voltage oscillation frequency: TMHz, 100kHz
Voltage rise time: 75ns

Repetition frequency: TMHz/400Hz; 100kHz/40Hz
Output impedance: 200Q

Power supply, input, output, VT, CT,
operating loop, analog input and output loop

Differential mode: 1kV,
common mode: 2.5kV (level 3)

IEC 60255-21-1, level |
IEC 60068-2-27

Continuous shock (collision)
IEC 60255-21-2, level |
IEC 60068-2-29

159 acceleration, 11ms interval
Three shocks for each of the three orthogonal triads

Half-sinusoid
10g acceleration, duration 16ms
1000 vibrations for each of the 3 orthogonal triads

Differential mode: OkV, common mode: kv Communication port

Surge immunity test (type test)
Standard

GBIT 17626.5 (IEC 61000-4-5)
Wavefront/half-peak time: 1.2/50 (8/20) pis
\bltage(current);

Source impedance: 2Q

Auxiliary power supply, coupling resistance: 0Q;
Coupling capacitance: 18pF

Input, output, VT, CT, operating loop,
analog input and output loop,
Coupling resistance: 40Q;

Coupling capacitance: 0.5uF

Auxiliary power supply, coupling resistance: 10Q;
Coupling capacitance: 9uF

Input, output, VT, CT, operating loop,
analog input and output loop,
Coupling resistance: 40Q;

Coupling capacitance: 0.5pF
Communication port, coupling resistance: 0Q;
Coupling capacitance: OMF

Wire to wire: 2kV (level 4)

Wire to ground: 4kV  (level 4)

Wire to ground: 4kV  (level 4)

Binary input rated frequency disturbance test

Standard GBIT 14598.26

Differential mode voltage: 150V Coupling resistance: 100Q;
Coupling capacitance: 0.1uF
Coupling resistance: 220Q;
Coupling capacitance: 0.47pF

Common mode voltage: 300V

Temperature and humidity (type test)

Standards Low temperature IEC 60068-2-1:2007

High temperature IEC 60068-2-2:2007
Constant damp heat IEC 60068-2-78:2001
-40°C - +70°C

-40°C - +85°C

Test temperature: +40°C, relative humidity: 93%
Test for 10 days, insulation resistance>10MQ,
dielectric strength >75% of normal value

Normal operating temperature range
Storage temperature range
Constant damp heat
performance test

Alternating damp heat
performance test

High temperature cycle: +40°C, humidity: 93%;
Low temperature cycle: +25°C, humidity: 97%;
24h (12h+12h) cycle, 6 times

Allowable humidity average per year: <75%
Relative humidity; No more than 56 days in a year
Relative humidity 93%; Condensation must be avoided!

Allowable normal
operating humidity range

Mechanical data

Device type 75)686

Housing Flush mounting rack, 7XP20
Width 1/3*¥19" 1/2*19"
Weight 6kg 8kg

Front/side IP51, Rear IP20
<0.1Q (apply 10A AC)

Protection grade
Protection bond impedance




Overcurrent protection

SIPROTEC 7SJ686
Technical Data

Basic

Measuring inputs

la, Ib, Ic,

Definite time stage

Phase overcurrent stage 1,2,3

With forward direction or without direction
With compound voltage release and

undervoltage release

Inverse time stage

IEC inverse characteristics of Normal/Very/
Extremely/Long With forward direction or

without direction

Measurands

All current and voltage

Fundamental component

Setting rangelincrement

Definite time characteristics

Tolerance Pickup current 2% of setting value or
10mA with IN=1A or

50mA with IN=5A

fundamental measurement

Time delay 1% or 10ms
Direction phase angle 1°
Influence of DC auxiliary 1%
voltage 0.8<V/Vn=<1.15

Influence of temperature ~ 0.5%/10K
-25°C to 55°C

Influence of frequency 1%
0.9<flfn=1.1

Harmonics influence

-Maximum 10% third harmonics 1%
-Maximum 10% fifth harmonics 1%
Transient overreach during  <5%

™>100ms
(completely asymmetrical)

Inverse time overcurrent protection — data

Stage 1 With Inz1A | 0.03A to 40.00A or e (disabled)

Stage 2 Step 0.01A
Stage 3 With In=5A | 0.15A to 200.00A or  (disabled)

Stage 1 delay 0.00s to 100.00s or « (disabled)

Stage 2 delay Time delay: Step 0.01s
Stage 3 delay from pickup to operate

Negative-sequence voltage 1.00V to 57.00V or « Step 0.01V
(Refer to Vph) (disabled)

Undervoltage 1.00V to 100.00V or eo Step 0.01V
(Refer to Vpp) (disabled)

Inverse time characteristics

Pickup value \With In=1A | 0.05A to 25.00A or o (disabled)

Ip (phase) . - Step 0.01A
pp With In=5A | 0.25A to 125.00A or o (disabled)

Time constant T 0.05s to 10.00s or o (disabled) Step 0.01s

Dropout time delay 0.00s

Mode(settable)

Def.-T Stage 1 (settable & controllable)

Def.-T Stage 2 (settable & controllable)

Def.-T Stage 3 (settable & controllable)

Inv.-T Stage (settable & controllable)

Def.-T Stage 1 with compound voltage release
Def.-T Stage 2 with compound voltage release
Def.-T Stage 3 with compound voltage release
Def.-T Stage 1 with direction release

Def.-T Stage 2 with direction release

Def.-T Stage 3 with direction release

Inv.-T Stage with direction release

Direction criteria against measuring voltage failure Block OC/release OC (1/0)
Voltage criteria against measuring voltage failure Block OC/release OC (1/0)

On/off (1/0)
Onloff (1/0)
Onloff (1/0)
Onloff (1/0)
Yes/no (1/0)
Yes/no (1/0)
Yes/no (1/0)
Forward/no (1/0)
Forward/no (1/0)
Forward/no (1/0)
Forward/no (1/0)

Definite time overcurrent protection — data

Pickup time
-2x threshold Approx. 35ms
-10x threshold Approx.- 20ms

Dropout time Approx. 30ms

Dropout factor

0.95 with 1/In=0.2; 0.01*In with 1/In<0.2

Directional Polarization |Cross polarization voltage: When the
criteria measured voltage is too low, the memorized
voltage is used (for 2s)
Forward Vref.rot+45°(inductive)
direction
Sensitivity Unlimited for 1-ph and 2-ph faults
Unlimited for transient state of 3-ph fault
Under steady state, approx. 7V (Vpp)

Pickup threshold Approx. 1.101

Dropout Approx. 1.05x setting value Ipyvith 1/1=0.2;
Approx. equivalent to 0.95x pickup threshold;
0.01*In with 1/In<0.2

Directional | polarization Crc|>ss po_Iarlzat||on vzltage: Wh_endthe Imeasyred .

e voltage is too low, the memorized voltage is use

(for 2s)

Forward <o F45°(inductive)

direction rere

Sensitivity ~ [Unlimited for 1-ph and 2-ph faults
Unlimited for transient state of 3-ph fault
Under steady state, approx. 7V (Vpp)

Tolerance Pickup/dropout current 2% of setting value or
10mA with I =1A or
50mA with I, =5A

Tripping time: with 2=/l <20 |5% of calculated value
’ or 30ms
Influence of DC auxiliary 1%
voltage 0.8<V/Vn=1.15
Influence of temperature  |0.5%/10K
-25°C to 55°C
Influence of frequency 1%
0.9<flfn=1.1
Harmonics influence
- Maximum 10% third 1%
harmonics
- Maximum 10% fifth 1%
harmonics
Transient overreach during |<59,
fundamental measurement
™>100ms (completely
asymmetrical)
Inverse time Normal inverse time . 0.14 T.15)
characteristics I/1,) 1"
\Very inverse time o 135 AN
U/1,)-1
Extremely inverse time =——0 .
(04 /I,,) =il
Long inverse time =120 g
/1)1
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Technical Data

Ground overcurrent protection

Basic

Measuring input

In (settable measured or calculated value)

Definite time stage

Ground overcurrent stage 1, 2, 3

With forward direction or without direction
(zero-sequence voltage is adapted to
measured value or calculated value

according to voltage connection)

Settable setting value of In or 310

Inverse time stage

IEC inverse characteristics of Normal/Very/

Extremely/Long

With forward direction or without direction
(zero-sequence voltage is adapted to
measured value or calculated value

according to voltage connection)

Measurands

All current and voltage

Fundamental component

Setting range/increment

Definite time ground overcurrent protection

Stage 1 With In=1A  |0.0NA to 40.00A or = (disabled) [Step 0.01A
Stage 2 .

S 3 With In=5A |9 15 to0 200.00A or e (disabled)

Stage 1 delay Step 0.01s
Stage 2 delay 0.00s-100.00s or o (disabled)

Stage 3 delay

Inverse time ground overcurrent protection

Pickup value Ip | With In=1A |0.05A to 20.00A or « (disabled) |Step 0.01A

With In=5A

0.25A to 100.00A or « (disabled)

Influence of frequency 0.9=f/fn<1.1 1%
Harmonics influence

-Maximum 10% third harmonics 1%
-Maximum 10% fifth harmonics 1%

Inverse time groun

d overcurrent protection — data

Pickup threshold

Approx. 1.10 Ip

Dropout factor

Approx. 1.05x setting value Ip with Ip/IN=0.3; Approx.
equivalent to 0.95x pickup threshold

Dropout factor

0.95 with I/ln =0.2; 0.01*In with I/In <0.2

Direction| Polariza- | 3U0O, 310 polarized voltage
criteria | tion When the measured voltage is too low,
the memorized voltage is used (for 2s)

Forward |Vref.rot -45°(inductive)

direction

Sensitivity| 3U0, 310 Measured zero-sequence voltage ~ 2.5V

Calculated zero-sequence voltage ~ 5V

Tolerance Pickup/dropout current 2% of setting value or

10mA when In=1A or
50mA when In=5A

Tripping time: with 2<l/Ip<20

5% of calculated value
or 30ms

Influence of DC auxiliary 1%
voltage 0.8<V/Vn=<1.15

Influence of temperature 0.5%/10K
-25°C to 55°C

Influence of frequency 0.9<fff <1.1 [ 1%
Harmonics influence

-Maximum 10% third harmonics | 1%
-Maximum 10% fifth harmonics | 1%

Time constant T

0.05s to 10.00s or « (disabled) Step 0.01s

Dropout time delay

0.00s

Mode(settable)

Def.-T Stage 1 (settable & controllable)

Def.-T Stage 2 (settable & controllable)

Def.-T Stage 3 (settable & controllable)

Inv.-T Stage (settable & controllable)

Def.-T Stage 1 with direction release

Def.-T Stage 2 with direction release

Def.-T Stage 3 with direction release

Inv.-T Stage with direction release

Direction criteria against measuring voltage failure

Block gnd.

Onloff (1/0)
Onloff (1/0)
Onloff (1/0)
Onloff (1/0)
Forward/no (1/0)
Forward/no (1/0)
Forward/no (1/0)
Forward/no (1/0)

oc/

release gnd. OC (1/0)

Definite time ground overcurrent protection — data

Pickup time

-2x threshold
-10x threshold

Approx. 35ms
Approx. 20ms

Dropout time

Approx. 30ms

Dropout factor

0.95 with I/In =0.2; 0.01*In with

Illn <0.2

Direction | Polarization

criteria

3V0, 310. When the measured voltage is too
low, the memorized voltage is used (for 2s)

Forward direction

V.. o ~45°(inductive)

Sensitivity

Measured zero-sequence voltage ~ 2.5V

3U0, 310 cyicyfated zero-sequence voltage ~ 5V

Tolerance Pickup current

2% of setting value or 10mA

with In=1A or 50mA with In=5A

-25°C to 55°C

Time delay 1% or 10ms
Direction phase angle 3°
Influence of DC auxiliary 1%

voltage 0.8<V/Vn=1.15

Influence of temperature 0.5%/10K

For inverse time characteristics, please refer to the data of inverse time

overcurrent protecti

Arc protection

on

Basic

Measuring inputs

la, Ib, Ic

Arc probe 1

Arc probe 2

Arc probe 3

Arc external trip 1
Arc external trip 2

Setting rangelincrement

Current 0.1 to 20.0 l/In, step 0.11/In

Time delay 0.08s to 0.50s, step 0.01s

Arc sensor type Visible light point sensor/visible light line sensor
Current jump Onloff

Channel 1 operate with

Not configured/Only arc/Arc and current

Channel 2 operate with

Not configured/Only arc/Arc and current

Channel 3 operate with

Not configured/Only arc/Arc and current

External trip 1 operate with

Not configured/Only arc/Arc and current

External trip 1 operate with

Not configured/Only arc/Arc and current

Channel 1 trip yes/no
Channel 2 trip yes/no
Channel 3 trip yes/ino
External trip 1 trip yes/no
External trip 2 trip yes/no
Mode(settable)

Arc protection Onl/off
Mode(controllable)

Arc protection Onloff
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Technical Data

Low frequency load-shedding

Arc proteetion - data
Pickup time Setting rangel/increment
Only arc =4ms Stage number 4 stages; Individual on/off for each stage
08 ) G U R0 Minimum Vpp 10to 120V Step 1V
-2x setting value <15ms (referred to 1.732x V1)
(arc and ?u"entjump) Pickup threshold 45.00 to 50.00Hz Step 0.01Hz
Dropout time =15ms Load-shedding threshold  45.00to 49.90Hz  Step 0.01Hz
Arc dropout factor 0.5 -
- - Time delay 0.20s to 100.00s Step 0.01s
Current dropout factor 0.95 with 1>=0.2l/In; 0.01*In with 1< 0.2l/In
: df/dt threshold 0.10s to 20.00Hz/s Step 0.01Hz/s
Tolerance Arc 20% of setting value
Blocked by frequency up  Yes/no (1/0)
Current 5% of setting value or 0.01 In
Mode(settable)
- o -
Time delay 1% of setting value or 10ms E— Onloff (1/0)
Stage 2 Onloff (1/0)
. Stage 3 Onloff (1/0)
Overload protection g
Stage 4 On/off (1/0)
Setting range/increment Mode(controllable)
Stage 1 With | =1A |0.03A to 2.00A or « (disabled) | Step 0.01A |ow frequency Onloff (1/0)
Stage 2 With |, =5A (0.15A to 10.00A or oo (disabled) load-shedding
Stage 1delay  0.00s to 9000.00s, o S s L2l e geney foeds eddlng — e it
Times
Stage 2 delay
Pickup time Approx. 100ms
Stage 1 behavior Trip/alarm (1/0) P PP
. Dropout time Approx. 90ms
Stage 2 behavior : :
Pickup time, df/dt Approx. 230ms
Mode(settable) :
Dropout time, df/dt Approx. 110ms
Stage 1 SR Dropout factor, voltage Approx. 1.05
Stage 2 Onloff (1/0) Dropout difference, df/dt  0.05Hz/s
Mode(controllable) Tolerance Frequency |10mHz (with U=Un, f=f)
Overload protection Onloff (1/0) 15mHz (f\-5Hz to f+5Hz, except for f)
25mHz (f,-10Hz to f,-5Hz,
Overload protection — data f +5Hz to f, +10Hz)
Pickup time Time delay 1% or 10ms
-2x threshold Approx. 30ms Voltage 3% of setting value or 1V
-10x threshold Approx. 20ms dfldt 5% of setting value or 0.05 Hzls

Dropout time

Approx. 30ms

Dropout factor

0.95 with I/In =0.2; 0.01*In with I/In <0.2

Tolerance

Pickup current

2% of setting value or 10mA
with I =TA or 50mA with | =5A

Time delay 1% or 10ms
Influence of DC auxiliary 1%
\voltage 0.8<V/Vn<1.15

Influence of temperature [0.5%/10K
-25°C to 55°C

Influence of frequency 1%
0.9<flfn<1.1

Harmonics influence
-Maximum 10% 1%

third harmonics
-Maximum 10% 1%

fifth harmonics
Transient overreach <5%

during fundamental
measurement ©>100ms

(completely asymmetrical)

Influence of DC auxiliary
\voltage 0.8<V/Vn=<1.15

1%

>100ms (completely
asymmetric)

Influence of temperature | 0.5%/10K
-25°C to 55°C

Harmonics influence

-Maximum 10% 1%

third harmonics

-Maximum 10% 1%

fifth harmonics

Influence of frequency | 19
0.9<flfn=<1.1

Transient overreach <5%
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Technical Data

Low voltage load-shedding

Setting rangel/increment
Stage number

Instantaneous tripping at SOTF

Setting rangel/increment

4 stages; Individual on/off for each stage

- Overcurrent With |, =1A |0.03A to 40.00A or  (disabled) | Step 0.01A
Minimum Vpp 200 120V Step 1V threshold With | =5A |0.15A to 200.00A or e (disabled)
(referred to 1.732x V1) -
Time delay 0.10s to 100.00s Step 0.01s Overcurrent time delay 0.00s to 100.00s or oo Step 0.01s
-dv/dt threshold 4 to 100V/s Step 1VIs Undervoltage threshold 1.00 to 100.00V, O (disabled) Step 0.01V
Blocked by voltage up On/off (1/0) Negative-seq. volt. threshold  1.00 to 57.00V, o (disabled) Step 0.01V
Mode(settable) Ground overcurrent |With [,=1A |0.03A to 40.00A or = (disabled) | Step 0.01A
:tage ; 8”; Og 8 ; 8; threshold With | =5A |0.15A to 200.00A or oo (disabled)

tage n/o -

Stage 3 Onloff (1/0) Ground OC time delay 0.00s to 100.00s Step 0.01s
Stage 4 Onloff (1/0) Mode(settable)
Mode(controllable) Overcurrent protection On/off (1/0)
Low voltage load-shedding Onl/off (1/0) OC with compound voltage release Onloff (1/0)

Low voltage load-shedding - data

Voltage criteria against meas. voltage failure

Block OC/release OC (1/0)

PTimes

Pickup time

Approx. 70ms

Ground overcurrent protection

On/off (1/0)

Behaviors AR

Pre-closing/post-closing (0/1)

Dropout time

Approx. 30ms

AR pre-closing with direction release

Forward/without direction (1/0)

Pickup time, dv/dt

Approx. 220ms

Dropout time, dv/dt

Approx. 150ms

Voltage criteria against measur.

voltage failure

Block gnd. OClrelease gnd. OC (1/0)

Dropout factor, voltage Approx. 1.05 Mode(controllable)
Dropout difference, dvidt  0.05Vis Overcurrent protection Onl/off (1/0)
Tolerance Time delay 1% or 10ms Ground overcurrent protection Onloff (1/0)
Voltage 3% of setting value or 1V
dv/dt 3Vis
Influence of 1% Synch ro_check
DC auxiliary voltage - -
0.8<VIVn<1.15 Setting rangelincrement
Influence of temperature |0.5%/10K Object None/Breaker1/Breaker2/... Default Breaker1
-25°C to 55°C Minimum voltage 20 to 125V Step 1V
Harmonics influence Maximum voltage 20 to 140V Step 1V
-Maximum 10% 1% V1, V2 dead voltage 1 to 60V Step 1V
third harmonics threshold
-Maximum 10% 1% V1, V2 live voltage 20 to 140V Step 1V
fifth harmonics threshold
Influence of frequency |1% Vi</V2> Onloff (1/0) The default is input/1
0.9<flfn=1.1 V1>IV2< Onloff (1/0) The default is input/1
Transient overreach  |<5% V1</U2< Onl/off (1/0) The default is input/1

™100ms (completely
asymmetric)

Maximum permitted
duration

0.01 to 1200.00s

Step 0.01s

CB closing time 0.01 to 0.60s Step 0.01s
Vsyn connection with ~ Va, Vb, Vc, Vab, Vbc, Vca,  Default Vab
Asynchronous conditiondV 0.5 to 50.0V Step 0.1V
Asynchronous condition df  0.01-2.00Hz Step 0.01Hz
Synchronous condition  On/off (1/0) Default 1
Synchronous conditiondV 0.5 to 50.0V Step 0.1V
Synchronous 2 to 80° Step 1°
condition dPhi

Mode(settable)

Synchro-check Onloff (1/0)

Tolerance

Time 1% of setting value or 10ms

Voltage <% of measured value, or 0.5% of U
Frequency 20mHz, with fNom=5Hz

Phase angle 0.5°




Automatic reclosing

SIPROTEC 7SJ686

Technical Data

External trip

Setting rangel/increment

Setting rangel/increment

Ready time 0.50 to 320.00s Step 0.01s Number: 5
Cycle 1,2 Default 1 Mode Onlofflalarm
Dead time, 1st cycle 0.01 to 320.00s Step 0.01s Time delay 0.00 to 100.00s (default 0.01s)  Step 0.01s
Dead time, 2nd cycle  0.01 to 320.00s Step 0.01s External trip - data
Interval between two ~ 0.01 to 320.00s Step 0.01s Pickup time Typical value approx. 20ms
cycles Dropout time Approx. 12ms
Synchro-check Onloff (1/0) Default 0 Time tolerance 1% of setting value or 10ms
dPhi 2 to 80° Step 1°
Extevnded maximum 0.50 to 1,800.00s or oo Step 0.01s FC circuit operate blocking
AR time "
Vsyn connection with ~ Va, Vb, Vc, Vab, Vbc, Vca Default Va Basic
Dead voltage check Onloff (1/0) Default O Mea.suring inpu.t la, Ib, Ic, fundamental
Discrepancy start AR Onloff (1/0) Default 0 Setting range/increment
Time delay for 0.01 to 320.00s Step 0.01s Pickup threshold |With I =1A 0.10A to 20.00A or = (disabled) | Step 0.01A
discrepancy start AR With | =5A |0.5A to 100.00A or « (disabled)
Bl start AR On/off (1/0) Default O
Mode (settable & controllable)
Automatic reclosing Onloff (1/0) Current comparison protection
:Il'-i(r::rance 1% of setting value or 10ms Setting range/increment
Voltage s"/: of measgred value, or 0.5% of Un Threshold ;
e —— 20mHz. with fNomJ_fSI:Iz Dynamic threshold With I =1A 0.10A to 20.00A Step 0.01A
= i With I, =5A 0.50A to 100.00A
Phase angle 05 Dynamic threshold, With|,=1A  |0.10At0 20.00A | Step 0.01A
closing With | =5A 0.50A to 100.00A
Sensitive grou nd fault detection Static threshold With |N=1A 0.50A to 20.00A Step 0.01A
: : With | =5A 2.50A to 100.00A
Setting rangel/increment Mode
Mode Onlofflalarm Default: off Current comparison protection On/off
Operate with Vn or Ins Default: (settable & controllable)
Vn & Ins Vn or Ins Inter-trip Yes/no
50ns-1 threshold Sensitive T 0.001 to 2.000A, Step 0.001A  Inter-trip behavior Trip/alarm
50ns-1 direction None/forward/backward Default: None  Support split-phase CT broken-wire blocking differential protection function
50ns-1 delay 0.0 to 320.00s, o Step 0.01s Current comparison protection - data
50ns-2 threshold Sensitive CT ~ 0.001-2.000A,  Step 0.001A  Pickup time 2x threshold, <35ms
50ns-2 direction Nonel/forward/backward Default: None  Permitted frequency range 45Hz to 55Hz
50ns-2 delay 0.0 to 320.00s, Step 0.01s Tolerance With I =1A 20mA or 50%
Zero-seq. 1.8 t0 200.0V, Step 0.1° With I =5A 100mA or 50%
overvoltage threshold Optical fiber remote signal
Zero-seq. 0.10 to 40000.00s, oo Step 0.01s Number of remote signal 32
overvoltage delay Transmission delay <10ms

Sensitive ground fault detection - data

Pickup time Approx. 50ms

Voltage dropout factor 0.95 or 0.6V

Voltage tolerance

Vn> (measured value) 1% of setting value or 0.3V
3V0> (calculated value) 1% of setting value or 3V
Time tolerance 1% of setting value or 10ms

Current dropout factor 0.95. with 50ns>20mA

Current tolerance 2% of setting value or TmA

Restricted earth fault protection, transformer
Setting rangel/increment

Differential current | l..>/l,,; 0.5 t0 2.00 Step 0.1
Angle limit s 110° (fixed)

Current tolerance 5% with I<5-1

Time delay Ui 0.00s to 60.00s or « (disable) | Step 0.01s
Time tolerance 1% of setting value or 10ms

Setting time is an additional delay

Pickup time

Rated frequency 50Hz
Approx. 40ms
Dropout time, approx. 40ms
Dropout factor, approx. 0.7
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Technical Data

Switch onto fault

Basic

la, Ib, Ic, In (settable measured or calculated zero
sequence current)

Measuring inputs

Definite time
overcurrent

2 stages
Additionally provides compound voltage and
undervoltage release

Definite time 2 stages

ground OC Zero-sequence voltage release
Measurands

All current and Fundamental

voltage

Setting rangel/increment

Tolerance Pickup current 2% of setting value or
10mA with IN=1A or

50mA with IN=5A

Time delay 1% or 10ms

Influence of DC auxiliary 1%
voltage 0.8<V/Vn=<1.15

Influence of temperature 0.5%/10K

-25°Cto 55°C

Influence of frequency 1%
0.9<flfn=1.1

Harmonics influence
-Maximum 10% third harmonics 1%
-Maximum 10% fifth harmonics 1%

Transient overreach during <5%
fundamental wave measurement
©100ms (completely asymmetrical)

Valid duration 0.00s to 100.00s Step 0.01s
Overcurrent stage With IN=1A, Step 0.01A
1 threshold 0.03A to 40.00A or « (disabled) Reverse power protection
Overcurrent stage With IN=5A, Setti i
2 threshold 0.15A to 200.00A or  (disabled) ST
(o] 1 del 0.00 100 60 Mode Onloff
O"e“”"eni S:age , delay {00510 100.00s Step0.0Ts  qoiai power  With I.=1A] 0.8W to 10,000.0W or e (disabled)] Step 0.1W
N"erctf‘”e” stage - delay ST ) With | =5A [2.5W to 50,000.0W or e (disabled)
€gative-sequence SV10 570V oreo (disable Step 0.1V Power direction Forward/backward

voltage threshold -
(referred to Vph) Time delay : 0.0 to 3,600.0s Step 0.1s
Undervoltage threshold 1.0V to 100.0V or O (disabled) Step 0.1V R.everse' ORCI OREEHEN - i

Pickup time
(referred to Vpp) — ol A T
Ground OC stage 1 With IN=1A, - yp|.ca value pprox. ms

. Step 0.01A  -Maximum Approx. 350ms
threshold 0.03A to 40.00A or « (disabled) - -
= Tolerance 1% of setting value or 0.3W with P>1/3Pn

Ground OC stage 2 With IN=5A,
threshold 0.15A to 200.00A or « (disabled)
Ground OC stage 1 delay ~ 0.00s to 100.00s step0.01s  Negative-sequence protection
Ground OC stage 2 delay = -

Setting rangel/increment
Zero-sequence voltage 1.0V to 200.0V or « (disabled) Step 0.1V Negative-sequence  \With [, =1A |0.03 to 2.00A Step 0.01A
—— def.-T OC With | =5A |0.15 to 10.00A

Negative-sequence def.-T OC delay |0.00s to 60.00s or = (disable) |Step 0.01s
Mode(settable) Pickup time Approx. 35ms
Overcurrent stage 1 Onloff (1/0) Dropout time Approx. 35ms
Overcurrent stage 2 On/off (1/0) Dropout factor Approx. 0.95 with 12/l > 0.3
Overcurrent stage 1 with compound voltage release Onloff (1/0) Time tolerance 1% or 10ms
Overcurrent stage 2 with compound voltage release Onl/off (1/0) Negative-sequence With I,=1A 3% of setting value or 10mA
Ground OC stage 1 On/off (1/0) def.-T OC pickup
Ground OCstage 2~ Onl/off (1/0) current tolerance With ,=5A  [3% of setting value or 50mA
Ground OC stage 1 with zero-seq. voltage release On/off (1/0)
Ground OF st.age 2 .vvith AR ST voltage rel.ease Onloff (1/0) Negative-sequence | With | =1A [0.03 to 2.00A Step 0.01A
Voltage criteria against measuring voltage failure Blocked/release (1/0) inv.-T OC With | =5A |0.15 to 10.00A

Switch onto fault - data

Pickup time
2x threshold Approx. 30ms
10x threshold Approx. 20ms

Dropout time Approx. 30ms

Dropout factor Approx. 0.95 with I/l = 0.3

Negative-sequence inv.-T OC time constant {0.05s to 3.20s or e (disable) | Step 0.01s

Inverse time curve Normal inverse time

(IEC) Very inverse time

Extremely inverse time

Long inverse time

Inverse time pickup current 1.10x setting value 12p

Inverse time dropout current 0.95x pickup current

Negative-sequence With | =1A |3% of setting value or 10mA
inv.-T OC pickup ¢

(G el With [,=5A  |3% of setting value or 50mA
Negative-sequence With 5% calculated value, or 30ms

inv.-T OC time tolerance | 2< I/I2p=<20




Over-/undervoltage protection

SIPROTEC 7SJ686

User-defined protection

Technical Data

Basic Measurands/mode
Measurands Uab, Ubc, Uac 3-ph I,In, Ins, 310, 11, 12, 12/11, V, Vn, 3VO, V1, V2, P, Q, cose, dv/dt
Setting rangel/increment 1-ph I, In, Ins, V, Vn, P, Q, cosp
Overvoltage protection Onloff Others f, dfidt, B
Overvoltage protection stage 1 20 to 260V, or « (disabled) ~ Step 1V ,V Fundamental component,
Overvoltage protection stage 2 RMS,
Overvoltage protection stage 1 0.0 to 100.0s or  (disabled) Step 0.1s Positive-sequence component
delay . Negative-sequence component
Dl oo s 2 Pickup Overshoot or undershoot
delay - Setting rangel/increment
Undervoltage protection Onloff Pickup threshold:
Undervoltage protection stage 1 10 to 150V, or « (disabled) Step 1V e - -
. Current|, 11,12, 310, | With | =1A 0.03 t0 40.00 Step 0.01A
Undervoltage protection stage 2 E - IN = 15 o AT
Undervoltage protection stage 1 0.0 to 100.0s or « (disabled) Step 0.1s - 'th = - = o 0 =
delay Ratio L/I, 15% to 100% Step 1%
. Sensitive ground current Ins 0.001 to 1.500A  Step 0.001A
Undervoltage protection stage 2 I >
el Voltage V, V,, V,, 3V, .0 to 150.0V Step 0.1V
o und m tocti dat Displacement voltage V_ 2.0 to 200.0V Step 0.1V
Pi‘c’;z’ ‘ii':neer"o age protection - data Power P, Q With | =TA  0.5t0 10,000W  Step 0.1W
g P . With | =5A 2.5 to 50,000W
;,,ylf'ca "Tt“e o ;f/’pr?x' f:’ms . Power factor C0Sg -0.99t0+0.99  Step 0.01
ickup voltage tolerance b of setting value or 0. -
With f = . . 3
Time tolerance 1% of setting value or 10ms Frequency Ith fy=50Hz 40.00t0 60.00 Step 0.01Hz
i T R . df/dt 0.10 to 20.00Hz/s  Step 0.01Hz/s
< <
nfluence o auxiliary voltage 0.8<V/Vn<1. 1% dvidt 4 t0 100V/s Step 1Vis
Influence of temperature -25°C to 55°C 0.5%/10K Dropout factor, overshoot 10113.00 Step 0.01
) , . . d
::fluenc? of f;lequency S i 1l Dropout factor, undershoot 0.70 t0 0.99 Step 0.01
armonics Ifluence , Dropout difference, f 0.02t0 1.00Hz  Step 0.01Hz
-Maximum 10% third harmonics 1% Pickup delay 0.00 10 60.00s Step 0.01s
. i o, fi 7 0 . 5 5
MosinHERISRIG G oNTE 1o Operate delay 0.00 to 3,600.00s Step 0.01s
Dropout delay 0.00 to 60.00s Step 0.01s
. . . . Functional limitation
Circuit breaker failure protection T — N2 1A 10.03A
Basic measurement IN=5A 1>0.15A
Measurands la, Ib, lc 1-ph power IN=TA 1>0.03A
Setting rangel/increment measurement IN=5A 1>0.15A
Mode Onloff Time
Pickup current With [ =TA  0.05 to 20.00A Step 0.01A Pickup time
With [, =5A 0.25 to 100.00A Step 0.01A |V
Time delay 1 0.06 to 60.0s or o (disabled) Step 0.1s D ilesleld Approx. 30ms
Time delay 2

Circuit breaker failure protection - data

Dropout time Approx. 25ms

Pickup current tolerance 2% of setting value

or 10mA with IN=1A

or 50mA with IN=5A
Time tolerance 1% of setting value or 10ms
Influence of DC auxiliary voltage
0.8<VIVn=1.15 1%
Influence of temperature -25°C to 55°C 0.5%/10K
Influence of frequency 0.9<f/fn<1.1 1%
Harmonics influence
-Maximum 10% third harmonics 1%
-Maximum 10% fifth harmonics 1%

10x threshold Approx. 20ms

I, V (symmetrical component)
2x threshold Approx. 40ms
10x threshold Approx. 30ms

P.Q

With typical value Approx. 120ms
Maximum Approx. 350ms
PF 300 to 600ms
f Approx. 100ms
df/dt

With typical value Approx. 220ms
Maximum 1s

Bl Approx. 20ms
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Technical Data

Dropout time:

Tolerance (default setting value, 2-sided, one measuring point per side)

I,V <20ms

I, V (symmetrical component) <30ms

P, Q

At typical value <50ms
Maximum <350ms

PF <300ms

f <100ms

dffdt <200ms

dv/dt Approx. 200ms
Bl <10ms

Allowable tolerance

I-DIFF>

5% of setting value

I-DIFF>>

5% of setting value

Time tolerance (setting time
is additional delay)

1% of setting value or 10ms

Analog input and output

Analog output (optional function)

Number

Upto 2

Possible measurands

All measurands available in DIGSI tool

Scale 0.0 to 24.0mA, maximum allowable 100mA

Pickup threshold: Accuracy 0.2%*20mA
| When IN=1A 1% of setting value or T0mA Analog input (optional function)

When IN=5A 1% of setting value or 50mA Number Up to 4
I (symmetric. When IN=1A 2% of setting value or 20mA Possible measurands Temperature, taps, all measurands in DIGSI tool
component) When IN=5A 2% of setting value or 100mA Scale 0.0mA - 22.0mA
1(12/11) 2% of setting value Accuracy 0.2%*20mA
Vv 2% of setting value or 0.5V

V (symmetrical component)

2% of setting value or 0.2V

P.Q

1% of setting value or 0.3W
with P>1/3Pn

Other functions

Record

PF 2° Memorized storage by buffer battery in the event of power loss
f +15mHz Latest 16 trip logs

dfldt 5% of setting value or 0.05Hz/s  Latest 20 fault records with total 20s, 32 samples per cycle
dv/dt 5% of setting value or 2V/s Latest 8 ground fault logs

Time delay 1% of setting value or 10ms Latest 512 event logs

Influencing factor

Electrical energy

Influence of DC auxiliary voltage 0.8<VIVn<1.15 (1%
Influence of temperature -25°C to 55°C 0.5%/10K
Frequency range fn+ 5Hz 1%
Harmonics influence 1%

-Maximum 10% third harmonics
-Maximum 10% fifth harmonics

Transformer differential protection (87T, 4 sides)

Pickup value
I-DIFF>> I/INobj 0.5 to 35.0 or oo (disabled) Step 0.1
I-DIF > I/INobj 0.05to 2.00 Step 0.01
Factor increasing character. 1.0to 2.0 Step 0.1
(motor, reactor)
I-DIFF> delay 0.00s to 60.00s or « (disable) | Step 0.01s
I-DIFF>> delay 0.00s to 60.00s or « (disable) | Step 0.01s
2" harmonic content 0.00s to 60.00s or « (disable) | Step 1%
nt" harmonic content 10% to 80% Step 1%
(3 harmonic or 5" harmonic) |10% to 80%
Crosse blocking Onl/off Step 1 cycle
Cross blocking time 2 to 1,000 cycles

or 0 (disabled)

or o (valid until dropout)
Pickup time
|-DIFF> 33ms
I-DIFF>> 1.5x threshold 26ms
Dropout time >2x threshold 16ms

Dropout factor

Approx. 20ms

Approx. 0.7

Measured Wp, Wq
(active energy and
reactive energy)

in kWh (MWh or GWh) and in kVARh
(MVARh or GVARh)

Scale

28 bits, 0 to 2 68 435 455 decimal number
according to IEC 608705-103

31 bits, 0 to 2 147 483 647 decimal number
according to other protocols

Tolerance (at rated
frequency)

< 1% with 1>0.17IN, U> 0.1 UN and |cos ¢|
=0.707

Time synchronization

Time synchronization

IRIG-B (format IRIG-BO00)
Bl

Communication

SNTP

Time tracking operating mode

No. Operating mode

1 Internal Internal synchronization with RTC (preset)

2 Time signal IRIG-B External synchronization with IRIG-B

3 Bl pulses External synchronization by Bl pulses

4 Fieldbus (Modbus, External synchronization with system interface
IEC 60870-5-103,
IEC 61850)

5 SNTP Simple network time protocol

Change of setting group

Number of available
setting group

4 (setting groups A, B, C and D)

Change by

Device keypad

Front DIGSI port

Communication protocol of system interface
Bl




Selection and ordering data

SIPROTEC 7SJ686

Selection and Ordering

7 8 9 10 11 12 13 14 15 16 21 22
7s 1 e[8[6] ]~ [T 8[5[ - [T T1]- [Io[]
IEC 103, IEC 61850, Modbus protocols; |
CFC programmable logic; i
Protection inputs ;
Iph=1A,le=1A :
Iph = 1A, lee = TmA~2A sensitive CT 5
Iph =5A, le =5A B
Iph = 5A, lee = TmA~2A sensitive CT 3
Iph=5A,le=1A =
Rated auxiliary voltage .
DC 24-48V DC (default DC 48V) 2]
DC110V =
DC 220V &
AC220V =1
AC110V 3]
Housing, inputs, outputs |
1/3*¥19", 168Bl, 7BO, 1LC A
1/2*19", 368Bl, 23BO, 1LC E
External expansion module -
Without )
With H
Environment 5
Standard

Moist environment

System interface

2x Optical Ethernet Ports (LC), 1x RJ45 Ethernet Port, 1x GPS port

2x RS485 Ports, 1x GPS port

2x RJ45 Ethernet Ports, 1x GPS port

3x RJ45 Ethernet Ports, 1x GPS port

Protection Functions

x|s|<|=<

>

Feeder protection

Motor overcurrent protection

Motor differential protection

Capacitor current-balance protection

Capacitor voltage-balance protection

Capacitor voltage differential protection

Capacitor current differential protection

Reactor protection/2 sided transformer protection

Transformer backup protection

Station service transformer protection

2-4 sided differential protection

Two-end line differential protection

Automatic busbar transfer

Expansion 1/0 module

E=I-[=[-[=][e[~][][o]o[=]>]

@

Without

4x 0-20mA analog input

2x 0-20mA analog output

98BI

5BO

6Bl, 3BO

3x ARC sensor, 2BO(fast)

4Bl, 5BO

Operation module, measurement inputs

=Ele[~[~[o]~[=]>]

Without, without

With, with

Without, with

With, without

N|=|O

3

Notes: If position 8th = 7 and 16th = 1 or 3, AC operation module is installed; If position
8th =5 or 6 and 16th = 1 or 3, DC operation module is installed.
If position 8th = 8, that optionally position 16th = 0 or 2
If position 8th = 4, that exclusively position 9th = A, 14th =N and 16th =0
If position 9th = B, that optionally position 14th = A, H or M
If position 14th = J, that optionally position 7th =1, 5 or 7
If position 14th = L, that optionally position 7th = 1 or 5 and exclusively 16th =0
If position 14th = N, that optionally position 7th = 1, 5 or 7, exclusively 15th =E,
optionally 16th =0 or 3

If position 14th = M, that exclusively position 15th = A

If position 15th = G, that optionally position 14th=A, B, C, D, E, F, G, H, J or K

If position 9th = B and 14th = H, that position 15th must not be G

If the wireless temperature measurement or Adam module is selected, that position
12th must be 1

If IRIG-B with factory TTL is required, please place additional code Y21.

If PT with factory AC 220V is required, please place additional code Y23.
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Selection and Ordering

Selection and ordering data

Description

Order code

DIGSI 4 V4.92 and above
DIGSI 4 V4.92 and above

Software for configuration and operation of Siemens protection device

Includes license for 10 computers
Software media: DVD
Authorization method: Serial No.

Function ¢ Protection configuration
SIGRA (fault record analysis)
e CFC (programmable logic)

7XS5403-0AA00

Graphic editor (for diagram display and control display)

* DIGSI 4 remote access (remote configuration)

IEC 61850 system configurator

Arc probe order code

Sensor type Order number Remark

Point optical cable 3m P1X19 For normal air switchgear:
Point optical cable 4m P1X28 It is generally recommended to order 7m cable or
Point optical cable 5m P1X37 order them according to the actual size of switchgear.
Point optical cable 7m P1X277
Point optical cable 10m P1X46
Point optical cable 15m P1X55
Point optical cable 20m P1X64
Point optical cable 35m P1X82
Line optical cable 5m P1X107 he line optical cable is installed along the busbar,
Line optical cable 10m P1X116 the length must be greater than 2 times the length

- - of busbar, and a line coupling optical cable must be
Line optical cable 20m P1X125 provided.
Line optical cable 30m P1X134
Line optical cable 40m P1X143
Line coupling optical cable 3m P1X152 The line coupling optical cable is used to connect
Line coupling optical cable 5m P1X161 75)686 protection device and line optical cable.
Line coupling optical cable 10m P1X170

Order code of wireless temperature measurement accessories

Equipment type Ordering code Remark

Wireless receiver 7XV1952-0CA00 Built-in with magnet and attached to the interior
wall of switchgear LV compartment.

Wireless temperature sensor 7XV1952-0BA00 Includes 540mm metal cable ties and mounting
accessories

Wireless ambient temperature 7XV1952-0DA00 Built-in with replaceable 3.6V 14250 lithium battery

and humidity sensor

High gain antenna 7XV1952-0EA00 This antenna is to be ordered when the centralized
bus solution is used

To install the temperature sensor, the 2.5mm socket head wrench, 5-inch nipper plier and iron scissors are required.
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Connection Diagram

Connection Diagram for Feeder Overcurrent Protection and Motor Overcurrent Protection

R1
R2
R3
R4
R5
R6

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

Q9
Q10
Q11
Q12
Q13
Q14

F1
F2

F3
F4

F5
F6

F7
F8
F9

F10
F11
F12

K1
K2
K3
K4
K5
K6
K7
K8
K9
K10

7S J686X-XABX0-0AXX

11319" 75 686X-XABX0-0BXX

L+ Va BO1l— >~ [ P3

— Vb Lﬂ P4

— Ve BO2— >~ []P5

e L | —

CF—— Vn/Vx/Vsyn

| BO3— >~——+——1 1P7

BO4—~———[ P8
CF—— Prot. la C—1P9
C +—— P10

Prot. Ib

Prot. Ic

Prot. In/ Ins

BOS5— ~———+— 1PN
BO6L—">~—1+— P12

——— {3k

Meas. la

Meas. Ib

Meas. Ic

i
HEEIHHEEREEE

les)
—

@
N

@
w

Bl 4
BI5

Bl 6
BI'7

BI 8
BI 9
BI 10
Bl 11
Bl 12
BI13
Bl 14
BI 15
Bl 16

L
5) Protective grounding terminal

—{ 1K12
*Qperation N1
module
l
* Optional .
Optional —
—{_3iJ1
Expansion
110 module 2
Optional
——{ 1112
Life

—— E:ﬂ K15
—L__1K16

Power

1P

supply _

{1 p2

‘ System port Eth-3 }»—@ RJ45

‘ System port Eth-2/ RS 485-2 } RJ45/LC
[System portEth-1/ R 485-1 }—l RJ45/LC
[GPS PortIRIG-B }» RJ45
[FrontusB 2.0 port F—{] Typea

*BI, BO, LED and LCD display can be freely user-defined.
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Connection Diagram

Connection Diagram for Motor Differential Protection, Two-winding Transformer Differential
Protection, Capacitor Current Differential Protection and Reactor Differential Protection

11319
RIC3—F Va
R2C 13— Vb
R3C F+—r Ve
RACF——
R5C_F—7 VO/ VxI Vsyn
R6&ﬁ
Q1 :]—ﬁ Prot. la-1
Q2 +——
Q3 :}—ﬁ Prot. Ib-1
Q4 F——
Q5 :—ﬁ Prot. Ic-1
Q61—
Q7 —t+——7+ Prot. le/ lee
Q7=
Q15:]—'ﬁ Prot. la-2
Q16—
Q‘I7:]—'ﬁ Prot. Ib-2
Q18—
QI F—7 Prot. Ic-2
095:)—'3 Meas. la
Q10—
0115:]71' iijMeas.lb
Q12—
Q13§:]7'$ Meas. Ic
Ly S— * ;
& ] Optional:
+
F1 Eﬁ BI1
P2 F+———
R
F3C+— BI2
it
F5CF—
e S P P
F7 :%H:z}— Bl 4
F§C_+———14—BI5
Fo 3 -
F10 3 "
FIl C———7—(Bl6
FI2C 33—+ BI7
K1 &%Z— BIS
g :%ﬂ}—:?o
K4 33— BI 11
K5 ————4— Bl 12
K6 —F———£4—{BI 13
K7 C————{1— Bl 14
K8 4Bl 15
+
K9 —3———1—{Bl 16
K10 3 =

7SJ686X-XABX0-0CXX
75J686X-XABX0-0GXX
75)686X-XABX0-OHX X

BO 1

BO 2

BO 3
BO 4

L

~——{ 1p3

—L  1p4

~————{ 1ps

—{pe

—__1p7
—{__1p8

{—Jp9

BO 5
BO 6

—

P10
—L 1PN
—1 P12
—{ ] K11
—{ ] K13
—L K12

*Operation
module

Optional

N1

N16

Expansion
110 module

Optional

I

J12

Life

contact

Power
supply

—L__1K15
—L_1K16

T pP1

lSystern port Eth-3

[System port Eth-2/ R$485-2

lSystern port Eth-1/ RS 485-1

[GPs Port IRIG-B

[From USB 2.0 port

T T T T T

T{ L
Protective

grounding
terminal

*BI, BO, LED and LCD display can be freely user-defined.

{—1p2

—p] RJ45
RJ45/LC
RJ45/LC
RJ45
ﬂ Type A
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Connection Diagram

Connection Diagram for Capacitor Current-unbalance Protection, Transformer Backup
Protection and Station Service Transformer Protection

7S J686X-XABX0-0DXX
113 19" 75 J 686X-XABX0-0J XX
7S J686X-XABX0-0KXX
R1IC F—7 Va BO 1 [¥H: P3
gi&' x? P4
BO2—~—+—{ 1P5
R4 LE P6
R5 &j ijjvol Vx/ Vsyn
BO4E¥H: P8
Q1 Fﬁ Prot. la — L _1P9
Q2 F— —{__1P10
Q3 Fﬁ Prot. Ib BO 5E¥H: P11
Q41— BO 6 ~——(—1P12
Q5 Fﬁ Prot. Ic k11
Q6L _F—— BO 7 —{ K13
Q7 1+—-—~ Prot. le/ lee L K12
Q15 F——~7 Prot. Ix
Q16 I:}—3 —__JiN1
*Operation
module 2
Optional
—F—L__1iN16
Qi F—+ Mea la
Q10 l:liil
QniC—+—-7t Mea Ib
Q12 :73 ——{ i1
Q13 l:liﬁ Mea Ic Expansion
3 110 module
Q14 Optional 8
Optional
F1 :%ﬁsm — 12
F2 C+—1—
+
CF—— Bl 2
= R Life
F4 [ F— contact C—:] K15
F5 L1 _;_ —1L " 1K16
F6 E;J BI 3
+
F7 O —— 0 Bl4 P ower e =
Fg C3——F—11—BI5 supply = T 1p2
Fo &1 =
F10 3 z
F11 E% Bl 6 ‘SystemportErh—B }7_[ RJ45
F12 C 3—F——1BI7 [system portEth-2/Rs4852  H——[c] RJ45/LC
+
K1 L +Z BI8 [system port Eth-1/ R 485-1 F—. RJ45/LC
K2 C_F+—F14—BI9
K3 E%ZH BI 10 [67s PortiriG-B H— Rryas
K4 BI 1 FrontUSB 2.0
(- 4 .0 port Type A
K5 I:I——:Z]— Bl 12 | U v
K6 l:l——+Zl— Bl 13
K7 C———14—{BI 14 T{:%
A — +Z Bl i P rotective
K9 L4 — Bl 16 grounding
K10 3 = terminal

*Bl, BO, LED and LCD display can be freely user-defined.
*Sensitive CT must not be selected.



SIPROTEC 7S5J686

Connection Diagram

Connection Diagram for Capacitor Voltage-unbalance Protection

113 19"
RIC3—" Va
R2C1+—+ Vb
R3IC_+—- Ve
RAC_+——
RS F+—+ VO/ Vx/ Vsyn
R7CJ——~ VX1
=
QI 1—~" Prot. la
02:}—ﬁ
Q3 1—7~7- Prot. Ib
1
Qs 1+—+ Prot. Ic
o1
Q7 1 +H—7 Prot. le/ lee
Qt;:}—ﬁ
Q—— Meas. la
Q]m:'iﬁ
Q11§:|—‘ﬁ Meas. Ib
Q12—
QBT 3—- Meas. Ic
Q14§I:I—£| *Optional
+
F1 C 33— Bl 1
+
F3 33— BI2
i
F5 C——
F7 :%%T}— Bl 4
F8_+——+——1{1BI5
FO 3 -
F10 3 +
F11 C3———Bl6
F12 C3—F——01+1B17
K1 :%%jy}— BI 8
K4 CF——4—B1 11
K5 C————A41BI12
K6 ——————1—{B113
K7 T F——— 04 BI 14
+
K8 C———— 4Bl 15
K9 C—_+———1{71{Bl16
K10 3 =

7S J686X-XABX0-0EXX

BO 1 —L1P3
L
BO2— ~—+—{ 1P5
L —w
BO3— ~———1 1P7
BO4————1 P8

P9

P10

BOS— ~———1{ P11
BO6-————1 P12

S — — G
BO L:ﬂ K13
—L_1K12
—1 N1
*Qperation
module
%
Optional
— N16
—{— 11
Expansion
110 module 2
Optional
—{—1J12

Life

EniRE CEKB
—1 K16

Power ~ = T 1P1
supply _ = T 1P2
[system port Eth-3 #—@ RJ45
[system port Eth-2/ RS 485-2 F RJ45/LC
‘System port Eth-1/ RS485-1 F—l RJ45/LC
[GPS PortIRIG- } RJ45
‘ Front USB 2.0 port }ﬂ Type A

T:] =
Protective

grounding
terminal

*BI, BO, LED and LCD display can be freely user-defined.



SIPROTEC 7SJ686

Connection Diagram

Connection Diagram for Capacitor Voltage Differential Protection

1/3 19" 75 J686X-XABX0-0FXX

RIC_F+— Va-1 BO1l—~——+—{ 1P3
R2C_+— Vb-2 [
Ei%n e BO 2E¥H: P5
Rs&'ﬁ VO/ Vx/ Vsyn 1 P6
R6C +—— BO3— ~——F—{ 1 P7
BO4|——~——— P8
01&2 Prot. la L_1P9
Q2L F— {1 P10
Q3 %j jijProt.lb BOo5— ~———+—L_1P1
Q4+ BO6— ~————L_1P12
05&2 Prot. Ic L K11
 —
Q61— BO 7 1 K13
Q71 1+—-+H Prot. le/ lee K12
=]
R7&ﬁ Va-2
R8C_F— —_ N1
. - *Qperation
R9&ﬁ Vb-2 modul
R10C_—— odule )
R . Ve-2 Optional
R12|:}—ﬁ —F——{ 1 N16
Q9I:I7i V V j Meas. la
Q10—
Q11|:|7'$| Meas. Ib
Q12— —L 1)1
Q13|:|7'$| Meas. Ic _ Expansion
1 1/0 module
Q14 Optional l
Optional
+
F1 E;z\‘ BI1 — )12
P2 +———
+
F3CF— BI 2
B Life
F4L__J— GrEE —{__ 1 K15
8 — - T = K16
F6 ?E‘ BI 3
F7 A Bl4 Power =H e
F8 _+———14—BI5 supply =\ P2
F9 =
F10 3 .
F11 3 +Z Bl 6 ‘System port Eth-3 ’——@ RJ45
+
FI2C 33— {F+1BI7 [system port Eth-21 R 485-2 }—l RJ45/LC
+
E; :742}_] :: 3 [system port Eth-1/ RS 485-1 #_l RJ45 ] LC
K3 [ :Z Bl 10 [6Ps PortRIG-B FH—n ry45
K4 —_F—F11—BI 11 ‘
s Front USB 2.0 port ’——D TypeA
EZ C——— :: g
+
K7 C—_ +———+11+-Bl 14 L
K8 C————{1—BI15 Protecdtive
L el
K10 3 =

*BI, BO, LED and LCD display can be freely user-defined.



Connection Diagram

SIPROTEC 7S5J686

Connection Diagram of 2~4-sided Transformer Differential Protection

1/3 19"
Q—1—-+ la-1
Q2 Fﬁ
Q3 +—- Ib-1
et
Qs +—- lc-1
o
Q71—+ la-2
byt N
Qr—1+—- Ib-2

o=

QM F—- Ic-2

e

Q13—+ la-3

r— ]

Q5 +—- Ib-3

—h

Q7 —- Ic-3

Q18 :}—ﬁ

Q9 F—7° la-4

L

QI +— Ib-4

Q22 :}—ﬁ

Q3 F——- Ic-4

o —-—

.
F1 E;@—‘ Bl 1
P2 +—1F—
F3 {4 BI2
F5 +———
F6 g@ BI3
F7 1+ BI4
FsC_+—— 1 {BI5
Fo 3 =

F10 -

F11 31— 13—BI6
T N 7 W -V
K1 :%%r}— BI 8
ke C————13—{BI9
K3 [ ————{BI 10
K4 14— Bl 11
Ks C—————173—{BI 12
Ke —————14—BI 13
K7 C————13—{BI 14
K8 ———— 44— BI 15
K9 14— BI16
K10 3 =

7SJ686X-XBB90-0LXX

BO 1 |

[

—{ 1 P3
—1L__1P4

BO2 — [ 1P5
I
BO3 —~—————(_1P7
BO 4 EPH: P8
— {1 P9

—{ 1 P10
BO5 E¥H: P11
BO6— ~——+—1 1P12

————— T K11

BO7 Cﬂ K13
— K12
—L{ 13 U
Expansion
1/0 module )
Optional
—{ 1 J12
Life
— E:ﬂ K15
—__ 1 K16
Power f) + 1 P1
supply = \|= 1 P2
‘System port Eth-3 F—[ RJ45
‘System port Eth-2/ RS485-2 F RJ45 /LC
[System port Eth-1/Rs485-1  |+——{8] RJ45/LC
[6Ps Port IRIG-8 H— Ry4s
‘Front USB 2.0 port }—ﬂ Type A
T(:%
Protective
grounding
terminal

*Bl, BO, LED and LCD display can be freely user-defined.



SIPROTEC 7SJ686

Connection Diagram

Connection Diagram for Automatic Busbar Transfer

1/319" 7S J686X-XABX0-ONEX
RIC_+—"—Va-1 BO 1 ~_ | P3
=l =

— c' BO2 —~—— 7 p5
i L-—:] P6
RS 1+— Vx-1
rae:%ﬁ BO3 — ~———1{ 1 P7

e S |
R7C F— Va2 BO 4 —{—1 P8
R8C_——=~""—{ Vb-2 1 P9
RIC_F+——7""— V-2 {1 P10
R10C3 BOS5 — ~———{_1 P
R11&'ﬁ Vx-2 BO6 — ~————L 1 P12
R12C_F— %ﬂ K11
BO 7 :ﬂ K13
Q1&'ﬁProt.la — = Kiz
Q2r_+— BO 8 [¥H: 11
Q3Fﬁ Prot. Ib — 1 J2
Q4r— B0 9 3 13
05&2 Prot. Ic —_1 J4
Q61— BO 10 ~——— [ 1 J5
Q7Fﬁ Prot. le L — e
G —-— N
—{ 1 J8
09&2 Ix-1 BO 12 E¥H: 19
Q10— —1 J10
QUM F+—7 I1x-2
T NT
*Operation !
module 2 !
‘ :
F1 Ej%53|1 Optional
F2—— —L 1 N6
+ i
F3 E;@—‘BIZ H
FAC +———
= Life
F5E74—z_‘+ contact 1 K15
F6 CF—— BI 3 1 K16
F7I:%%T}— Bl 4
Eg — i BIS P ower St P1
supply - \" ] P2
F10 ;
FMC——+——F—+11+BI6
F12 I:%AZ}— BI7 ‘SystemportEth—B F—@ RJ45
+
K1 ——1J—BI8 [system portEth2iRs485-2  |H——{c] R145/LC
K2 }——11+-BI9
K3 :7% Bl 10 ‘SystemportEth-1/RS485-1 }——. RJ45/LC
-
Kal 3 +Z BI 1 ‘GPSPortIRIG-B # RJ45
K5 +——F—+t%+—Bl12
K6 :'__+Z_ Bl 13 ‘FrontUSB 2.0 port ’——D TypeA
T
Bl 14
K7I:|——+Zl—
K8|:|7H+Z}— BI 15 L
K9 R BI16 é Protective
K10L grounding
terminal

*Bl, BO, LED and LCD display can be freely user-defined.



SIPROTEC 7S5J686

Connection Diagram

Connection Diagram for Line Differential Protection with 13*19" Housing

R1
R2
R3
R4
R5
R6

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

Q9
Q10
QM
Q12
Q13
Q14

F1
F2

F3
F4

F5
F6

F7
F8
F9
F10
F11
F12

K1
K2
K3
K4
K5
K6
K7
K8
K9
K10

1/3 19" 7S5 )686X-XABX0-0MAX
C+——7 Va BO1l—>~———T 1pP3
F' xb Lﬂ P4
el ¢ BO2—>~———[_P5
] [ [ s
C+——-7- Vn Vx| Vsyn
— BO3— ~—+—{ _P7
BO4— ~———{ P8
l:'—ﬁ Prot. la L_1P9
C— C_1P10
l:l—j' jijProt.lb BOS|— ~>~————1 P11
— BO6L—~— P12
:I—i iijl’fotlc L3 Kn
(— BO 7 —{__1K13
——FH—or Prot. In/ Ins CE K12
:'—ﬁ
C+—ofr Meas. la
] . —
. M b *QOperation
— eas.
module
I:Iij i i\:| Meas. Ic Optional
[B— Optional N6
+
7
- BI1
4L
E;Z—‘
R Bl 2
C——
+ BI 3
3 8l4
C_+——F—11+BI5
- Life —
i} contact i’ Sk
[ n —L 1K16
I:IiﬁZH Bl 6
C———11—'BI7
. P ower o {1 P1
?ﬁ% BI 8 supply _ {1 p2
I:IiﬂH BI9
I:IiﬂH BI 10
C——— 28I [system port£th-3 —) Ru4s
CF——F—+44—Bl12
+ 595 [systemportth-2/Rs4852  |-——{c] RJ45/LC
(— + J
I:I——+Z— Bl 14 ‘Syslem port Eth-1/ RS485-1 } RJ45/LC
C +—11—BI15
+ [6Ps PortiRIG-8 H—1) Ry45
C—F——F—+14+—Bl16
[ = ‘FrontUSB 2.0 port F‘D Type A
5@% [P0 port —7) Type LC 24km
Protective grounding terminal

*Bl, BO, LED and LCD display can be freely user-defined.



SIPROTEC 7SJ686

Connection Diagram

Connection Diagram for Feeder Protection with 1/2*19" Housing

219" 75 686X-XBB X0-0AXX
R1 C— Va BOT—— | —p3
R2 C— Vb

— P4
R3 [ F—F" Ve
Ra 302[ —{_P5
RS CF+— Vn/Vx/IVsyn e
R6 T BO3— >— [ ]P7
BO4E¥H: P8
Q1 :—ﬁ Prot. la — L 1P9
Q2 3+— —{ P10
Q3 :—ﬁ Prot. Ib 305E¥ﬂ P11
Q43— BO6L—>~—1—[ P12
Q5 I:I—i' iijProl. lc BO7 —~— L ke
Q6 —— Lﬂ K7
7 O Prot. Inf |
88‘:'— rot Infins BOB > 1K8
BO9E¥H: K9
Q9 :'7i ii\:lMeas.la k10

Q10 i+ BO 10— >———L_J K11

QM i—— Meas. Ib Hﬂ K2

Q12— BO 11> — K13

Q13 :—ﬁ Meas. Ic e s i | G

Q14 i +—— Optional BO 12 Eﬂ K15

—{ K16

BO13 — > [1M6

. L—:} M7

F1 CF—— L BO 14— >——{ M8

F2 E3—— Bl 2 BO15E;H:M9

F3 CF— " BI3 —— NVETH)
—— B4

Eg + BI5 BO 16 S~ M1

C——18I6 — M2

F& + o BO 17"~ M3

k7 + —L_1Mm4
F8 31— BI 8

s I e ] S ———

F10 CF— BI 9
o + NED BO19E¥H:L6
F12 C— BI9~10_COM Y
K1 3 + BO20 —>—F—{ 118
& ? BI11 BO 21 Egﬂj L9
‘s + —{_JL10
K4 ?j—‘3|12 BO 22 {111

+ [75 L12
il — + e o3>~ 113
H2 BI 14
H3 C— : BI 15 T L4
H4 [ F— " Bl 16 contact Lk
Hs C—1— BI17 —{ 116
H6 C——1— BI 18
H7 C— BI 19 . A — N1
HY —+— + Bl 13~20_COM 14

H10 CF— BI 21 Optional

H11 C—— Bl 22 ———{iNT6

H12 C—r BI21~22_COM

+
M1 [ —r
BI 23

M2 ?ﬁ . —r—Ln
M3 — Xpansion
Ma ? Bl 24 1/10 module 2
Gl C—1— BI 25 Optional
62 CF—1— BI26 ——T—1J12
63 C—1—; BI27

C— BI 2

& + 8 Power t—— [ p1
65 LI——1— Bl supply =1 —ip
G6 C—r— BI 30
67 CH—T— BI31
= W[40 T — S
69 CF—+— BI 25~32_COM

- Frompen e H—f) RidsLC

G10 F—! BI33 ekt g

i B I
R
L2 ?ﬁ Fortsezom— H—{) Tyen

+
13 CF+— T:]
L4 ?i—‘3|36 Protective
grounding
terminal

*BI, BO, LED and LCD display can be freely user-defined.



SIPROTEC 7S5J686

Connection Diagram

Connection Diagram for Line Differential Protection with 12*19" Housing

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

Q9
Q10
Q11
Q12
Q13
Q14

F10
F11
F12
K1
K2
K3
K4

H1
H2
H3
H4
H5
H6
H7
H8
H9

H10
H11
H12

219" 751 686X-XBB X0-OMAX
—— N2 BO 1 [¥ﬂ P3
— Xb —{—1P4
— ¢ 302E¥£ PS5
?ﬁvmvwvm T —1P6
—— BO3— >——{P7
BO4E¥H: P8
Fﬁ Prot. la —L—1P9
O — — P10
&ﬁ Prot. Ib 305E¥£ P11
I — BO6L—>~——————— P12
?'ﬁ Prot. Ic BO 7 — >~ |l ke
] Lﬂ K7
: Prot. Inf | R
Fﬁ rot. In/ Ins 808 E
— 309E¥H: K9
— K10
+——r1 Meas. la
:,73 BO 10— >————{_J K11
——r Meas. Ib Hﬂ K12
:,_ﬁ BO 11—~ []K13
:'7.2' Meas. Ic  E— G
—— Optional BO 12 :ﬂ K15
—{— K16
BO 13[¥H: M6
o M7
E— 811 BO 14— >~——1—[1M8
I ol 2 BO 15 E¥H: M9
L I—7p 83 ——IM10
—— Bl 4 -
—— BIS BO 16 —L I M11
— G Hﬂ M12
- BO 17"~ [ TM13
o — BI7
—— BI8  — s Y )
C— Bl 1~8_COM BO 18 :ﬂ M15
+ e V11
o — BI9
— + 8110 BO 19 [¥H: L6
——— BI 9~10_COM —Lw
——r BO20— >—1—{ I8
e 3021E;H3L9
+ —{ L0
o —
?ﬂ5'12 BO 22— ~— L L1
+ [7@ L12
— AT BO23L >~ 113
o BI 14
— ) ——— T4
Do i s
o — BI 16 ——_— E
C———A{8117 —L L6
18118
C—— {8119 -
+ BI 20 *Operation
— dul
————8113-20 Com module 2
C+— Bl 21 Optional
:—% Bl 22 ——L—ENT6
S BI21~22_COM
N
—
] ? BI23
N
—
B ? BI 24
o BI 25
R BI26
o BI27
— + 5:53 Power + —{ 1 P1
suppl =
— i 8130 pply L —{—1p2
o BI 31
5 T E—
—— BI 25~32_COM
=R Bremmen iy —f) RissiLC
o —
= e Fovsezom ] Tyen
N
= Fom—— F—f] Type LC 26km
j BI36
T:]%
Protective grounding terminal

*BI,BO, LED and LCD display can be freely user-defined.



SIPROTEC 7SJ686

Connection Diagram

Connection Diagram for Two-winding Transformer Protection with 12*19" Housing

112 19" 75 J 686X-XBB X0-O0HXX
R1 C— Va BO1—>——1—[—]p3
g; N xb Lﬂ P4

—— c
R BOZE¥H: P5
RS E'EVn/VX/Vsyn 6
R6 —F— BO3— >——{ P7
304E¥H: P8

Q1 :}—'ﬁﬁot. la — P9
Q21— —C1P10
Q3 :}—'ﬁﬁot\b BOSE¥H: P11
Q4 —F+—— BO6L—>N——1—[—JP12
Q5 :}—ﬁ Prot. Ic BO 7 —>~ | _—ke
Q6 E—— L [ =«

7 8 Prot. lel | =

88 :}—ﬁ rot. le/ lee 08 @

= BO9E¥H: K9

QIS Pt a2 K
Q16— T—— BO 10— ————+—1_1K11
Q73— Prot. Ib-2 Hﬂ K12
Qm:,_ﬁ BO 1ML~ [K13
Q19l:l—'ﬁ Prot. Ic-2 ——— K14
Q20— BO 12 :ﬂ K15

—{K16
. BO 13— >———1—{ M6

Q?z :'73 Meas. la L —w

Qm :—ﬁ Meas. Ib BO 14 — ™8

Q12ir— BO 15— >—t—{ M9

Q13 :—ﬁ Meas. Ic I M10

Q14 i F+—— Optional BO 16— LM

|:7H: M12
BO 17— M13
Fi o8t ——C M
F2 CF— " BI 2 BOWS:H:MLS
F3 C—— BI3 —{—IM16
F4 CF— Bl4 BO19 —>———[116
Fs L—7— s:z L T =
Fo [ F o BO 20 —>————{ 118
7 (- - o BO 21 E¥H: L9
e (= } L0
Fo C—t Bl 1~8_COM
+ 819 BO 22— >———L 11
F11
F12 C—1—— IBI9-10_com ek H::jj
+ . 1
< (= e i L s
K2 C3— contact
+ —{L16
P
. BI12
- - 1
H1 C3— o BI 13 *QOperation
H2 C—— 4Bl 14 module 2
+
H3 3 i BI1S Optional
it (- g”s ——{ N6
:Z C———4 {8118
H7 C———B119
H8 ———{1{B120 exoamsion 101
- bl Xpansion
ol L= + 20 CON! 110 module 2

H10 C—r BI 21
HI1T CO—— 48122 Optional
H12 ——1— Bl 21~22_COM ——T3J12

=

M1

,? BI 23

M2 33— " Power !* —C 1Pt
M3 —— supply ——_T P2
W — " ei2s
e S Fremprens 11— R4

=

e I Erempremiisost }+—f) RiasILC
66 Eo——p{ai1x0 s
A N Fomwsezom ) Typen
69 CF——F— Bl 25~32_COM B

+ T:]f

G10 C—F+—— BI33 Protective
61— Bl 34 grounding
G612 C3+—+— BI 33~34_COM terminal
Ly (= BI 35
2 33—

v

- BI 36

*BI,BO, LED and LCD display can be freely user-defined.




SIPROTEC 7SJ686

Connection Diagram

Connection Diagram for Expansion Module

+
==
15 CF——7

+
s =
)5 11

+
jg: - WS
0 Co—+—1
IR b — *
112 T3 - e
310 C—t+——=

1/3 housing
assignment

' housing
assignment|

+

J1T [ 1—— BI20 BIl40

33—+ BI21 B4
Ja T F—+—F41B122 Bl42
J5 3 -

16 :——:z— BI23 BI43
)7 C {8124 BI44
)8 C———1A—{BI25 BI45
)9 C————{BI26 BI46
110 C—+—4—BI27 BI47
11 C——+— 4 {BI28 BI48
J12 3 -

133 t
141 =
51—
181 t
J9 1 =
JI0C3—1——=

AO 1

AO 2

' housing
assignment

BO 24

BO 25

BO 26

BO 27

BO 28

1/3 housing
assignment
BO 8 |: L1 J1
——1J2
¥_|
BO 9 3
—1 14
|—¥—|:J5
BO 10 —1J6
S~ 7
BO 11 5
¥
BO 12 L 1J9
——{_11J10




Connection Diagram for Expansion Module

J1
J2
J3
J4
J5
J6
J7

J1
J2
J3
J4
J5

+ |||+ +

Type F: 3BO,6BI module

1/3 housing
assignment

Bl 29
BI 30
Bl 31
Bl 32
BI 33
Bl 34

2 housing
assignment

Bl 49
BI 50
Bl 51
Bl 52
BI 53
Bl 54

BO 13 BO29
BO 14 BO30

12
BO 15 BO 31

S~ ] J8
E¥4t:l J9
7 J10

{/

N
J12

32

+ |+ |+ ]+

Type H: 5BO,4Bl module

1/3 housing
assignment

BI 35
Bl 36
BI 37
Bl 38

2 housing
assignment

Bl 55
Bl 56
BI 57
Bl 58

BO 18
BO 19
BO 20
BO 21

BO 34
BO 35
BO 36
BO 37

BO22 BO 38

———L_1J6
—L 1 J7
L 1J8
L 1J9
———L_1J10
—— L1 J1
——L1J12

SIPROTEC 7SJ686

Connection Diagram

1/3 housing
assignment

BO 16
BO 17

% housing
assignment

BO 32
BO 33

Type G: arc detection module

( [00] [00] [O0]

I

CH1

CH2

CH3

— J1
—L1J2
—L_1J3




SIPROTEC 7S5J686

Connection Diagram

Circuit Diagram of DC Operation Module

AR — S L R
KM+ KM-
N3
} Disable CB anti-jump
N 2
HBJ
D11 n —N6 7
N5 =+ ~J U—m —p— ~J
—i<— D27
TBJV-2 Ny 52b  Closing coil
Na L1 D12 g D13
R48 CB closing circuit
HBJ-1 ) ~ D18 “
TBJI-2 TBJV
{1 ]
TBJV-1 R50 R51
D21 X5
TWJ T
[ - - N7
R54 R55 R61
CB tripping circuit
D15 TBJI e
N 10 — 0 B4 %
[ g D19 D26 528 Tripping coil
N9 —D—D— KM-
P [D16 g D17 |
L z
TBJI-1 R (H X2
D20 X4
HWJ L Terminal|  Assignment
S R52 R-53 R60 N1 DC positive KM+
N2 . ..
Disable anti-jum
D22 X6 N3 e
N4 Relay close
HHJ R56 Lo
ﬂ - By b N5 Manual_closg i
il o > N6 To closing circuit
R58 R59 .
X7 N7 Tripping pos. sup.
Dz = N8  |To tripping circuit
N9 Relay trip
N10 _ |Manual open
N11__ |Post-close 1
(NP — e N3 N12_ [Post-close 2
> N13 [Indication close
Wi [ InNi1s N14 _[Indication common
- N15_[Indication trip |
N 11 N 12 N16  |DC negative KM- |
HHJ-1

Note: If CB anti-jump is activated, the tripping/closing circuit can be supervised via BI.For details,
please refer to page 5.
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Connection Diagram

Connection Diagram for Expansion Module

N1 N 16
AC_L AC_N
N 3
}Disable CB anti-jump
N 2
HBJ N6
N5 1 ~J {] - | ~ Z
TBIV-2 — Close 52b  Closing coil
N 4 I: P g B > =y . . .
D12 D13 CB closing circuit
| S @
HBJ-1 D11
TBJI-2 TBJV R0
{] -9
TBJV-1
D27
D23 D24 D26 U206 R51
[ B <l < N7
NNTWJ Closing circuit
supervision - -
TBJI CB tripping circuit
N 101 ] e 7
D19 Trip 522 Tripping coil
B U N AC_N
N9 [T D16 D17
9 - o
TBJI-1 =
D18
D20 D21 D22 U205 R52
q > < <]
NNy
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Dimensions for 13*19" device (in mm)
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SIPROTEC 7SJ686

Test Certificate

HEIOPAS wEIOPAE Ne:JW111105

Sample name: Giient:
Ne:Jw111105 S —— JE——
and Control Device Giient address:
Model: Buiding 4. Huarui Industil Park, No. 88
Spaciication: Development Zone, Jiangning D istict, Naniing City,
el asEeang 20100008082 Power supply  DCT10V/220VAC220V Jiangsu, PRC
AC ACT00V 1AS0Hz Manufacturer:
Quantity: 2 Siemens Power Automation Ltd.
Test Report Sample No.: Address:
KPIT105 -1 KP111105 -2 Buiding 4, Huarui Industial Park, No. 88
Tost place: Chengxin  Avenue, Economic and Technical
KETOP Lab Development Zone, Jiangning Distct, Naniing Ciy,
Jiangsu, PRC
Sample model SIPROTEC 4 7SJ686 AgentDesler:
Sample name Microcomputer Integrated Protection Measuring and Control '
Device AgentDesler address:
/
Client Siemens Power Automation Ltd. Tost purpose:
Manufacturer Siemens Power Automation Ltd. "y Nationalindustrial supervision
Agent/Dealer / 1 KN onen
Date of Issue January 9, 2012 ) . *
0 port, our Lab hereby decares that the tested samples comply
with test requirements. Mgt M
ssued by: Li aping (]
National Relay Protd ision and Test Center
Note: The report content in this electronic document is only for reference by the Client, The National Relay
Protocton and Automation Equipment Quality Supervision and Test Center is not responsible for the direct,
indirect, inevitab Ie or accidental damage caused by the use of the informaton or data in this electronic
document.
Ver3.0
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All rights reserved:

All product names used are trademarks or product names of Siemens AG and are protected by laws.
All dimensions in this catalog are in millimeters unless otherwise stated.

We are entitled to modify the contents, especially the stated values, dimensions and weight.

They are subject to change without notice.

The information in this document contains a general description of available technology options,
which may not apply in all cases. The required technology options need to be specifically noted in

the contract .

Indication of Conformity

approximation of the laws of the Member States relating to electromagnetic compatibility
(EMC Council Directive 2004/108/EC) and concerning electrical equipment for use within
specified voltage limits (Low-voltage Directive 2006/95 EC).

This conformity is proved by tests conducted by Siemens AG in accordance with the Council
Directive in agreement with the generic standards EN 61000-6-2 and EN 61000-6-4 for EMC
directive, and with the standard EN 60255-27 for the low-voltage directive.

The device has been designed and produced for industrial use.

The product conforms with the international standards of the series IEC 60255 and the
German standard VDE 0435.

( € This product complies with the directive of the Council of the European Communities on the

Siemens Power Automation Ltd.

Building 4, Hua Rui Industry Park,

No.88, Cheng Xin Avenue,

Jiangning Economic & Technological Development Zone,
Nanjing, 211100, P. R. China

Tel.: +86 (25) 5117 0188

Webpage: www.siemens.com.cn/ea



