












Technical data of KOMBISAVE+

Properties ANSI Descriptions IEC 61850
Device variants

RN RF RQ RL *

Protective functions

General

27/59 Three-phase undervoltage and surge protection PTOV, PTUV

32N Wattmetrically directed ground-fault protection based on zero 
system variables PSDE

47 Voltage asymmetry protection PTOV

49 I & II
Three-phase thermal overload protection with one or two 
thermal images (two-stage, e.g., for motors, cables, dry-type and 
oil transformers)

PTTR

50HS Three-phase undirected high current protection PTOC

50N/51N Undirected ground-fault protection  
(two-phase, IEC DT, IEC VI, IEC EI, IEC LTI) PTOC

50P/51P Three-phase undirected overcurrent protection and high current 
protection (two-stage, IEC DT, IEC NI, IEC VI, IEC EI) PTOC

59N Residual voltage protection PTOV

67 Three-phase directed overcurrent protection and high current 
protection PTOC

67N Directed ground-fault protection PTOC

67NIEF Directed ground-fault protection for transient and intermittent 
grounding faults PTEF

67NIEF Directed ground fault protection based on zero-system energy PTEF

67NIEF Directed wiper relay PTEF

68 Three-phase inrush stabilization PHAR

81O, 81U Frequency protection PTOF, PTUF

Motor 
protection

14 Rotor blocking protection for motors PZSU

37 Undervoltage protection PTUC

46 Unbalanced load protection PTOC

48 Start-up time limitation for motors PMSS

50M Load jump protection PTOC

Distance 
protection

21FL Fault locator (only with software option FO) RFLO ( ) ( )

21N, 21P

Current excitation, under-impedance excitation with load 
suppression, U/I excitation (only with software option ZP) PTOC, PSCH ( ) ( )

Polygonal six-system distance protection for phase-phase and 
phase-ground (only with software option ZP) PDIS ( ) ( )

Smart Grid
81LSH

Multi-stage load shedding at underfrequency with active power 
direction (automatic frequency relief ) UFLA (only with software 
option FE or QF)

PFRQ ( ) ( )

QU Q-U protection (reactive power undervoltage protection) (only 
with software option QU or QF) - ( ) ( )
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Properties ANSI Descriptions IEC 61850
Device variants

RN RF RQ RL *

Protective functions

Transformer 
di�erential 
protection

24 Excitation protection PVPH

87T Di�erential protection for two-winding transformers PDIFF

Line 
di�erential 
protection

24 Excitation protection (only with software option LT) PVPH ( )

87L/87LT Di�erential protection for lines with/without transformers in the 
protective area (only with software options LD or LT) PDIFF ( )

Tolerances

- Typical excitation times (15 ... 25�ms (sub cycle I>>> : 10�ms)) -  

- Excitation tolerance (<2.5%) -

- Relative time tolerance (<1%) -

- Time tolerance of directed functions 
(Excitation: ~25�ms, trigger: ~32�ms) -

- Fault location tolerance 
(<1% @ cable length, @ U/Usc >5% and 30°<j<90°) -

- Time tolerance for distance protection  
(excitation ~27�ms, trigger ~37�ms) -

- Time tolerance for distance protection  
(Excitation: ~15�ms, trigger ~20�ms) -

- Frequency protection time tolerance  
(Excitation: ~80 � 120�ms) -

Protective functions

16 Protection interface to transmit 16�binary information and 
current values LCCH

25 Synchrocheck (only with software option SY) RSYN ( ) ( )

47 Rotary �eld direction monitoring MMXU

50BF Circuit breaker failure protection RBRF

50SOTF Three-phase short circuit switch-on protection  PIOC

60 Automatic voltage transformer case RFUF

86 Restart inhibit PSCH

74TC Circuit trip monitoring (only with software option AU) SCBR ( ) ( ) ( ) ( )

79 Automatic restart 
(AWE) 1/3-pos. RREC

85
Signal comparison PSCH

Busbar protection with H2 logic PSCH

LAL Carrying circuit PSCH

MCS31 Circuit monitoring (transformer monitoring) MMXU

VTFF Voltage circuit monitoring -

- Ground fault error � pulse localization PSDE

- Monitoring the supply voltage NZBAT

* Limited range of functions without a voltage transformer.  
Please con�gure for precise information.
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Technical data of KOMBISAVE+

Properties ANSI Descriptions IEC 61850
Device variants

RN RF RQ RL

Measurement

Analog  
inputs

-
Current transformers: Nominal current 1/5�a, 50�Hz, 
measuring range: 0.01�64xIn, <0.2�VA 
Automatically short-circuiting plug contacts

- 4 4 8 4

- Voltage transformer: Nominal voltage 100/110/400(230)�V, 50�Hz, 
measuring range 0.05 � 440�V AC; <0.2�VA - - 4 / 5 - 0 / 5

Current

3I Three-phase current indicator (IL1, IL2, IL3) MMXU

I0 Ground current MMXU

Idi�, Istab Di�erential and stabilizing currents MMXU

Ith Thermal level -

Voltage

3ULE Three-phase voltage indicator LE (UL1E, UL2E, UL3E) MMXU

3ULL Three-phase voltage indicator LL (UL1UL2, UL2UL3, UL3UL1) MMXU

U0 Residual voltage MMXU

Udi�, fdi� Di�erential values between two systems with Synchrocheck: 
�U �f �� (only with software option SY) MMXU ( ) ( )

Frequency f Frequency MMXU

Power
cos� Power factor MMXU

P, Q, S Real power, reactive power, apparent power MMXU

Other

3I /15 min Slave pointer, three-phase, 15�min MMXU

F Load pro�le MSAT

km/miles Fault location (only with software option FO) MMXU ( ) ( )

R/X Impedances RLL, RLE, XLL, XLE (only with software option ZP) MMXU ( ) ( )

Controller

I O CB Circuit breaker controller with graphical position indicator XCBR, CSWI

I O DCC
Control of disconnect and ground-fault 
switch with graphical position indicator  
(only with software option AU)

XSWI, CSWI ( ) ( ) ( ) ( )

I O CBT Trolley control with graphical position indicator 
(only with software option AU) XSWI, CSWI ( ) ( ) ( ) ( )

I O Controller with locking logic (only with software option AU)  CILO ( ) ( ) ( ) ( )

CBAY Field control (only with software option AU)  CBAY ( ) ( ) ( ) ( )

 R/L Local and remote switching LOC

KEY Key switch CILO
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Properties ANSI Descriptions IEC 61850
Device variants

RN RF RQ RL

Message and status indicator on the front panel

- Standard measured value tables and freely con�gurable LEDs -

- Virtual LEDs and dynamically displayed texts 
(only with software option AU) - ( ) ( ) ( ) ( )

- User-speci�c measured value and status tables 
(only with software option AU) - ( ) ( ) ( ) ( )

- High-resolution RGB-TFT display with automatic energy saving 
function and alarm table in the event of a grid fault -

- 4 user-speci�c con�gurable function keys with white LED -

- Key switch for unlocked controller -

- Button for onsite/remote switching -

- Direct control buttons -

- 15 tri-colored LEDs -

- 1 green �RUN� and 1 red �ERROR� LED pre-assigned, unalterable -

- USB interface for communication to the PC or direct 
USB stick access -

Programmable logic

RS RS �ip �ops (only with software option AU) GAPC ( ) ( ) ( ) ( )

TOF/TON On and o� time delay (only with software option AU) GAPC ( ) ( ) ( ) ( )

UDCNT Forward/reverse counters (only with software option AU) FCNT ( ) ( ) ( ) ( )

- Single-point information GGIO

- Double-point information GGIO

- AND, OR, NOT, XOR, CONSTANT 
(only with software option AU) � ( ) ( ) ( ) ( )

Communication options

Standard 
communication

- 1x serial electrical for IEC�60870-5-103 or remote 
parameterization (RS-485) -

- XML parameterization via USB

Communica-
tion options

- 1x optical Ethernet, e.g., for IEC�60870-5-103  
(ST male connector, 820�nm) (only with hardware option RO) - ( ) ( ) ( ) ( )

- 1x electrical Ethernet, e.g., for IEC�61850  
(RJ45 connector) (only with hardware option EE) - ( ) ( ) ( ) ( )

- 1x optical Ethernet, e.g., for IEC�61850  
(SC male connector, 1,300�nm) (only with hardware option EO) - ( ) ( ) ( ) ( )

- 1x electrical Ethernet switch, e.g., for IEC�61850
(2x RJ45 connector) (only with hardware option SE) - ( ) ( ) ( ) ( )

- 1x optical Ethernet switch, e.g., for IEC�61850 
(2x LC male connector, 1,300�nm) (only with hardware option SO) - ( ) ( ) ( ) ( )

-

IEC�61850 (only with hardware option EE, EO, SE, or SO and 
software option 50):
- Speci�cation IEC�61850-6, 7-1, 7-2, 7-3, 7-4, 8-1
- Protocol IEC�61850-8-1 block 1, 2, 2+, 4, 4+, 5, 6, 9ab, 12abcd,  
  13, 14
-  Receiver for 32 fast binary signals/locking mechanisms/individual 

noti�cations
-  Transmitter of 32 fast binary signals/locking mechanisms/

individual noti�cations
- Transmitter of 100 measured values/status signals
- IEC�61850 MMS and GOOSE

� ( ) ( ) ( ) ( )

Formats

Event and 
malfunction 
data

DFR Malfunction data recording (COMTRADE standard) RDRE

SER Event lists RSER
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Technical data of KOMBISAVE+

Properties Standards Tests

Electrical tests

Standards
IEC 60255-1 
IEEE Std C37.9.0/.1/.2 
UL 508 
VDE 0435

Dielectric test
Type check 5�kV, 1.2/50�ms, 0.5�J

Series check 2.5�kV, 50�Hz, 1�min.

Electromagnetic compatibility

IEC 60255-26 Replacement for IEC�60255-22-1, -2, -3, -4

EN 61000-6-2

VDE 0345 Part 301 and 110

Noise emission of housing IEC CISPR 11 30�MHz � 1,000�MHz

Auxiliary power supply malfunction message IEC CISPR 22 150�kHz � 30�MHz

Irradiation with HF �eld frequency run IEC 61000-4-3 10�V/m, 80�MHz � 1,000�MHz and 1,400�MHz � 
2,700�MHz, run 80% AM, 1�kHz

Irradiation with HF �eld individual frequencies IEC 61000-4-3 10�V/m, 80, 160, 380, 450, 900, 1,850, 2,150�MHz, 80% AM, 
1�kHz, duration 10�s

Electrostatic discharge IEC 61000-4-2 6�kV contact, 15�kV air

Rapid transient disturbance variables/bursts IEC 61000-4-4 Communication: 2�kV 5/50�ns, 5�kHz, both polarities 
Other connections: 4�kV, 5/50�ns, 5�kHz, both polarities

Energy-rich surge voltages IEC 61000-4-5

Pulse: 1.2/50�ms 
Auxiliary voltage: Conductor to ground: 4�kV, 10��, 9�µF 
Conductor to conductor: 2�kV, 0��, 18�µF 
Communication: Conductor to ground: 4�kV, 0��, 0�µF 
Other connections: Conductor to ground: 4�kV, 40��, 0.5�µF 
Conductor to conductor: 2�kV, 40��, 0.5�µF

Properties ANSI Descriptions IEC 61850
Device variants

RN RF RQ RL

Other hardware

- Size 19"/2, 3HE -

- Microprocessor arm 1x or 2x (for IEC�61850) -

- Energy storage for malfunction data and events: POWERCAP <7T -

-
CPU printed circuit board binary inputs 20�60 / 80�250�V AC/
DC with integrated �contact cleaning system�, max. 220�nF line 
capacity

- 2 2 2 2

- Binary inputs 20�60 / 80�250�V DC with integrated 
�contact cleaning system�, max. 220�nF line capacity - 12 / 20 

/ 28
12 / 20 

/ 28
12 / 20 

/ 28
12 / 20 

/ 28

- Binary outputs 10�A@250�VAC (2,500�VA), standard max. 8�ms, 
high speed max. 4�ms (varies depending on design) - 9 / 10 

/ 16
9 / 10 
/ 16

9 / 10 
/ 16

9 / 10 
/ 16

Analog inputs (Pt�100) 4 4 4 4

Auxiliary 
voltage

- 22 � 28�V DC, P < 10�W,  
bu�er time >50�ms (with hardware option X1) - ( ) ( ) ( ) ( )

- 44 � 250�V DC, 50 � 275�V AC, P < 10�W,  
bu�er time >50�ms (with hardware option X2) - ( ) ( ) ( ) ( )
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Properties Standards Tests

Electrical tests

Conducted HF, AM IEC 61000-4-6
Communication: 10�V; 150�kHz�80�MHz; 80% AM, 1�kHz 
Other connections: 20�V; 150�kHz�80�MHz; 80% AM, 
1�kHz

Operating frequency magnetic �eld IEC 61000-4-8 30 A/m continuous; 300�A/m for 1�s �3�s

Slowly damped oscillating waves IEC 61000-4-18
Communication: CM: 1�kV at 1�MHz, 200 � 
Other connections: DM: 1�kV; CM: 2.5�kV at 1�kHz and 
1�MHz, 200 �

Operating frequency IEC 61000-4-16 Binary inputs: Zone A; DM: 150�V, 100�Ohm, 0.1�mF; 
CM: 300�V, 220��, 0,47�µF

Voltage �uctuations and �icker IEC 61000-4-11 
IEC 61000-4-29 In the entire indicated auxiliary voltage range

Immunity for the functional ground connection
IEC 61000-4-6 150�kHz � 80�MHz 10�V, 150��, 80% AM

IEC 61000-4-4 Burst: 4�kV, zone A

Shocks and vibrations

Standards IEC 60255-21

Sinusoidal oscillation
IEC 60255-21-1 5Hz...8Hz, amplitude –7.5mm

IEC 60068-2-6 8 ... 150�Hz; 20�m/s2 acceleration, frequency hub 1 
octave/min, 20 periods in 3�axes orthogonal to each other

Shock
IEC 60255-21-2 Half-wave, acceleration 150�m/s2, 11�ms duration of each 

vibration in both directions on all axes

IEC 60068-2-27

Sinusoidal vibrations during earthquakes

IEC 60255-21-3 Horizontal: 1 ... 8�Hz, –3.5�mm amplitude

IEC 60068-3-3
Vertical: 1�Hz ... 8 Hz, –1.5�mm 
Amplitude horizontal @ 1g: 8 ... 35�Hz 
Vertical @ 5�m/s2: 8 ... 35�Hz 
Frequency hub 1 octave/min, 1 period on all axes

Half-wave sinusoidal vibrations during 
earthquakes

IEC 60255-21-3 Acceleration 100�m/s2, 16�ms duration every 1,000.�Vibration 
in all directions

IEC 60068-3-3

Vibration and duration of shaking during 
transport

IEC 60255 21 1 Half-wave, acceleration 150�m/s2, 11�ms duration of each 
vibration in both directions on all axes

IEC 60068-2-6

Climatic ambient conditions

Standard

IEC 60255-1
Operating temperature: -10°C ... +55°C 
Storage temperature: -25°C ... +55°C 
Transport temperature: -25°C ... +70°C

IEC 60068-2-17
Test conditions over 16 hours: -25°C ... +85°C 
Temporarily permissible for 96�hours with possibly impaired 
display during operation from +55°C: -20°C ... +70°C

Humidity
Annual average < 75%, condensation/ice formation not 
permissible 
Monthly average < 95% at max. +40°C, condensation/ice 
formation not permissible

Installation altitude <3,000�m above sea level
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KOMBISAVE+ order key

Con�gure your protective relay directly in the online con�gurator

Con�gure and order your protective relay 
online at any time. To do so, simply enter 
the web code into the search �eld on our 
website.
Alternatively, you can put your individual 
order key together on the following pages.

 Web code: #2274

1. De�ning the hardware

The KOMBISAVE+ device family is divided 
into four customizable basic designs 
(see overview on Page 9). The variants thus 
contain di�erent hardware adaptations 
and device-speci�c equipment options. 
Depending on the basic version, you can 
determine your individual protective 
and control device by using a prede�ned 
selection of hardware options. The options 
listed on the right are used here as an 
overview.

 Auxiliary power supply

 Binary inputs and outputs

 Protection interface  
(is not present in the 

version shown, but only 
in�KOMBISAVE+ RL)

 Measuring transducer 
inputs

 Communication options
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IT security

With regard to cybersecurity, our protective 
device families have been developed under 
consideration of the BDEW white paper. 
The aim is to increase IT security in systems 
in the energy sector against unwanted 
internal and external attacks.
Examples of central elements in this 
context are role-based access control 
and protective mechanisms at the 
communication interfaces. This includes 
both the management of user roles and 
rights (RBAC) and the recording of security-
relevant events. Moreover, it prevents the 
installation of third-party software.

To verify data, �les are signed using 
SHA-256 and 3072-bit RSA keys, e.g., 
for update and patch management. For 
particularly high data security, user �les 
are stored encrypted with AES-256 
independently of the con�guration �le 
and encrypted with TLS during data 
transmission via the Ethernet interface.

Secure access

Data check with SHA-256 and 
3072-bit RSA

Data encryption with AES-256

Role-based access control (RBAC)

Protective and control device

Further information is available at: 
https://phoe.co/fM2JT1
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Con�gure the protective relay easily  
and analyze data
In principle, the DIGICOM operating software con�gures the protective relay and the 
documents the con�guration data.  
Depending on the version of the operating software, additional functionalities are 
available to the user, such as the graphical evaluation of fault data. 
Firmware updates can be performed via USB or service interface using the 
operating software.

Your advantages
 A uniform operating software for all protective devices 

 Intuitive parameterization and operation of devices 

 E�cient operation thanks to integrated help function

 Portable software for use without installation
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Intuitive operation
DIGICOM enables intuitive con�guration 
of the protective relay including system 
automation and fault data analysis.

More information starting on page�70

Software overview
Get to know the various design variants and 
simply download the free basic version.
 

More information starting on page�66
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Download the DIGICOM BASIC software  
free of charge
DIGICOM is the operating software for initial device setup and for adjustments in later 
operation. For optimal decision-making, you can get a �rst impression of the software 
in advance.

The basic version DIGICOM BASIC is available as a free download on our website.  
You won�t need an existing test device to get an initial impression.
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Test functions and fault data analysis

Support for commissioning with integrated test functions

In addition to the parameterization and con�guration of the 
protective relay, the software also allows you to run test functions. 
This is necessary during tasks such as commissioning tests and 
maintenance work, or when rectifying faults.

In addition to activating the binary inputs and outputs, you can also 
adjust the test of the excitation signal. Moreover, there is the option 
to check the functionality of the LEDs and the screen.
A thermal level can be speci�ed for the thermal image. This 
simulates the pre-heating of the protected equipment, such as a 
motor. 

The communication function via IEC�60870-5-103 can be tested 
using DIGICOM. Since not all data points can be tested by direct 
testing, signals such as device faults and warnings can be stimulated 
as individual data points, for example. This can be easily carried out 
with the support of the DIGICOM test function.

Analysis of fault data with DIGIVIEW

For optimal analysis of fault data, the supplied DIGIVIEW analysis 
program can be used to display COMTRADE �les. DIGIVIEW is 
a universal tool in which fault data records can be displayed and 
evaluated clearly. The program supports  COMTRADE �les in 
accordance with IEEE�C37.111.1999.

The measured analog values are show as u(t) and i(t). These are 
used to calculate and display additional values such as RMS values. 
In addition to analog values and binary traces, it is possible to 
display current and voltage values in vector diagrams.
Fourier transformations are used to determine the proportions 
of the harmonics, calculate their percentages, and display them in 
the program. This makes it easier to assess transient processes in 
transformers, for example. 
The analog or binary values to be displayed are selected in the 
con�guration. The settings for the vector diagrams, the fault data 
time point, the trigger time point, and the device designation can 
also be adjusted here. 
This makes it possible to synchronize incident records to a  
common point in time for comparisons or due to invalid time 
stamps. 
DIGIVIEW supports the display of primary and secondary values 
and allows subsequent modi�cation of the primary and secondary 
ratios of the transformers. The areas shown can be scaled in size. 
The appropriate magni�cation enables detailed data analysis. A 
modi�ed fault record can be saved with a new �le name and also 

printed. DIGIVIEW is part of the DIGICOM ADVANCED operating 
software package, for which a corresponding license is required.

Display of status and measured values

Display of analog signals and binary values
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Marking and labeling
A consistent plant marking system
forms the basis for e�cient maintenance,
repairs and troubleshooting in substations.
We o�er consistent and comprehensive
system solutions for this purpose: from
marking material through marking systems
to software � all from a single source.

 Web code: #0575

Plug-in test systems for 
protection technology and 
control engineering
Protective devices for high-voltage
current transformers are tested regularly.
The modular, precon�gured FAME plugs and
terminal strips o�er all switching actions for
safe protective testing, enabling time-saving
measuring and testing processes.

 Web code: #0131

Remote terminal unit (RTU)
The smartRTU technology platform is a
modular, easy-to-con�gure remote terminal
solution for various �elds of application.
As a telecontrol or automation system in
power grids, it features prede�ned functions
and easy con�guration.

 Web code: #2359

Protect, monitor, and control 
electrical grids

Transmission grid and distribution
grid operators are constantly
modernizing and developing their
grids. With our comprehensive service
portfolio, we help grid operators in
the digitalization and optimal adaptation
and development of their equipment.
The focus is on security of supply,
based on high-availability and technically
mature products and solutions.
We provide you with support from
the planning phase to implementation.
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