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Sophisticated functionality, a high level of performance and a long service life are features of all
SAE's telecontrol and substation automation solutions. To meet different requirements for
monitoring, control and automation of supply infrastructures and industrial systems, we
developed the series5: a product family with a common technical basis and specifically practice-
orientated core services.
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Intelligence for distributionsystems

Automation concepts

Effects of the energy revolution on the distribution system
The distributed feed-in of renewable energies has changed
conditions in the supply networks. The widespread feed-
ing in of power from photovoltaic, wind and biogas plants

is making it more andmore complicated to ensure stable
power systems with reliable voltage and frequency bands.
In the high andmedium voltage (HV/MV) transmission
networks, bottleneck management and transformer tfop
control, for example, provide necessary mechanisms for
adjustment. But the effects of distributed suppliers are
considerable precisely in the distribution networks, because
the meshed, usually heterogeneous structures typically lack
regulation algorithms and control variables such as adjust-
able fransformers. The cables, overhead lines and their
switchgear have not been planned or designed for these
new energy flows. So the network equipment cancome
under greatloads, whichreduce its service life. Without
additional sensor systems and dafa collection, these states
remain largely unknown. The resulfing costs caused by
premature replacement of equipment andreducedremu-
neration for power system use owing fo longer downtimes
canbe considerable. In addition to the obligation for voltage
stability, power system remuneration is coupled o the
power system quality provided using the Qfactor under the
German Ordinance on Incentive Regulation. An improve-
ment in availability andshortening of outage times would
bein the economic interests of the supply companies for
this reasonalone.

Distributed intelligence is the solution
Rapid expansion of the power systems is hardly possi-

ble and furthermore exiremely cost-intensive. Intelligent
networks are asuitable solution, as the expansion canbe
carried out selectively and at an appropriate fime. About
500,000 transformer stations are currently in use in Germa-
ny in the form of connection, client or local networkstations.

MV

Lv

Experts estimate that approximately 10-15% of these sta-
tions would have fo beincomporated into anintelligent net-
work fo achieve significant controllability. Due to the large
quantities, this requires considerable effort and expenditure
and must be well planned since the additionalinformation
from the networks often reaches control systems which are
dready at their capacity limits with the infegration of the dis-
fributed suppliers. Asuitable technological and economicall
telecontrol solution must therefore:

¢ Be able to accurately pre-select and process information
from the different measurement systems for the control
centre;

o take into accountthe space conditions depending on the
type of station (compact station or accessible station)
andin case of doubt, the dimensions must be suitably
compact;

e be quick and easy fo integrate into the existing structures
in order to reduce the totalexpenditure.

The stations should be categorised into different classes as
regards their varying significance in safeguarding network
stability:

1 Stations with telemonitoring without remote control

2 Stations with telemonitoring & remote control

3 Stations with telemonitoring, remote confrol & protection

These problems posed must also besolved for existing as
well as newsystems.

1 Stations with telemonitoring without remote control

The simplest form of monitoring for fransformer stations is
the incorporation of earth fault andshort circuit indicators.
The units help to localise faults in the network reliably. In the
case of distributed generation andthe resulting bidirectional
power flow, the use of units with additional direction display
is recommended.

Controlcentre

FW-5with
DSO extensionunit Py

— | pEE

Short circuit and earth fault direction indicator ®
withimplemented command termination e

:: or network analysis systems ©
O— Detectionat MV or LV

Measurement with short circuit and earth fault direction indicators or network analysis systemes; different switching options.
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Connection to intelligent meters. Optional switching via DSO expansion module.

Network monitoring

- Controlcentre

FW-5with
DSO extensionunit o
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Detection at MV or LV

Technicalrealisation

Different systems are available for widespread network
monitoring, which also provide network figures in addition
to simply fault detection, such as forexample:

Load current monitor
¢ Detection of phase currents L / LZ, L ,

Average values of the last 15minutes

Non-return pointerfunction
Detection of unbalance current | ]

Voltage monitor
¢ Detection of phase voltages U .

¢ Displacement voltage U -

Monitoring of other power system characteristic values:
* P,QS, coso,f

Detection of power flow direction:
¢ Forwards/backwards, A/B

MV

Lv

There are different approaches:
e Pick-off of currents and voltages on the MVside
¢ Pick-off of currents and voltages on the LVside

In new network stations, anintelligent short circuit and
earth fault direction indicatoris usually already installed
ex-factory. Readings canbe taken and values derived by the
volfage information andsplit-core current transformers or
sensors. The retrofitting of taps on the medium voltage side
is complex on existing network stations. Measurements can
be taken far more easily on the low voltage side. Based on
the values measured, the telecontrol system canthen calcu-
late the medium voltage value. This task canbe solved very
easily and conveniently using the calculation value function
whichis infegratedin the configuration tool seflT, since no
PLC programming is required. Actuating variables such as
primary and secondary transformer voltages canlbe entered
info the station as variables from the webserver, setlT orthe
control centre.

Four-quadrant meters are built info connection stations in
particularin part. These also provide the meter readingand

Control centre
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Current & Voltage.

B i FW-5 with
- PM-1 extension unit
DSO extensionunit

oo

Detection at MV orLV

Everything from asingle source PM-1 for measurements, DSO expansion module for secureswitching.
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all required parameters over aserial interface. The SML pro-
tocol of the Sym?2 meter or IEC 62056-21 (formerly IEC 1107)
is provided as the profocal. The values are sent in the OBIS
datamodel and are predefined in setlT.

In addition to the reading of values via external systems, an
output measuring module is now available as an expansion
module for the net-line FW-5 and FW-5-GATE. The PM-1
module has four current and three voltage inputs and calcu-
lates the derivable values. It is therefore aspace-saving and
low-cost altfernative fo external measurement devices and
network analysissystems.

As it is not practical to transmit all the data provided by

the measurement systems fo the control cenire as well, a
selection and optimisation of the relevant data (e.g. by the
hysteresis for measured values) canbe carried out in the

Combinedknow-how
We were already able to establish links to numerous

systems available on the market, e.g.:

e Horstmann ComPass B, B, BS, Bp

* Kries IKI 50 Grid Inspector

e AlEberle EOR 3D,NRG 96, ESM NA 400, ESM ENA
7000

e Janiza UMG 103, 104, 604,96

Templates for automatic adaptation of relevant capack-
fies are created in our setlT configuration software for
the most popular systems. Modbus RTU is used for
coupling between the measurement systems and the
telecontrol system.

telecontrol station. Processes canalso belogged here in
freely selectable measurement periods. These canthen be
fransmitted directly to the control centre or read out onssite
for evaluation at alater stage. For all types of station with
telemonitoring, the compact net-line FW-5 compact system
is recommended which comes in different basic forms and
with expansion capabilities.

The telecontrol station and all interposed telecontrolinter-
faces manage the values of the connectedcomponentsin
the process image. All the information from the measure-
ment points canberead out and displayedin diagnostics
using the setlT configuration software or the web serverand
stored for more precise evaluations in the stationarchive.

2 Stations with monitoring and remote control

In local network stations with remote control, aDSO module
(DSO = Distribution System Operator) is also required as an
addition for the FW-5 system. The DSO-1 or DSO-2 modules
allow secure command termination in networks by means
of:

¢ 1/nmonitoring

e Measuring circuit test andruntime monitoring

¢ Optional cascading for command groups

The command relays are 1.5- or 2-pole and managed by
means of release relays. Activation cantake plocein single
or double commands. This assures the secure control of
servomotors, whereby faulty network segments conbe
quickly removed from the network and the availability of in-
factsections conbe swiftly restored. Even some of the afore-
mentioned short circuit and earth fault direction indicators
andnetwork analysis systems have adready implemented
the command termination options.

Excursus - Wide range control
In addition to the option to acfivafe faulty network

segments, some system operators use the colected
measured values for an initial form of automated load
opfimisation. Since the local network fransformers are
not usually adjustable, the overall balonce of anetwork
segment is considered and the corresponding provi-
sions are taken on the superimposed UW. Significant
efficiency improvements con already be achieved in
practice with this glolbal control option.

Recommendation in regard fo UPS

It is useful to equip stations at central positions in the
network with uninterruptable power supplies which, inthe
event of apower cut, still allow interventions for acertain
period of time, such as forexample:

¢ Nofificafion of network errors

e Targetedswitching

¢ Defined'reboot"

Due to the high starting currents of the switching devices,
the battery power must besufficiently powerful in order fo
be able to perform the desired number of switching opera-
fions. Depending on the geographical location and design of
the station (compact, accessible, efc.), the system may reach
extremely high temperatures which canhave anegative
effect on the service life of the batteries. It may therefore

be useful o equip the system with air-conditioning and/or
switchgear cabinet heating to assure the safe operation of
the battery.

Intelligence for distribution systems 3



3 Stations with monitoring, remote control and protection

The most comprehensive form of automationis found in the use of protective equipment in local network stations. In addi-
fion fo the functionalities of the aforementioned systems, these also provide the autonomous protection of equipment.
We canrecommend our very own SG-50 combination protective equipment for protection. The SG-50 is available in differ-
ent variants: With four current inputs for simple IOC protection, and with addifional voltage inputs for more advanced func-
tions. The protection functions of the system can (even subsequently) be configured from the well-structured software.

- - Controlcentre
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Measuring, switching, protecting — using the SG-50 combination protective equipment.

General information about the solutions

Housing

Data transmission paths

The aforementioned components are typically mounted

in awall enclosure. The telecontrol system, the tfransmis-
sion modem, the uninterruptible power supply andthe
fransfer terminal are housed in the switchgear cabinet. To
prevent heat building up in the summer, the dimensions of
the housing should not be chosen too small. If no separate
room is available in the local network station for the sec-
ondary technology, one clever solutfion is to use magnetsto
aftachthe switchgear cabinet.

If no separate fransmission routes are available to the local
network stations, the transmission is completed more and
more frequently via DSL/GPRS/UMTS/LTE; as arule via TCP/
IP-based tfransmission routes with the IEC 870-5-104 proto-
col. The requirements made of protection against unauthor-
ised access when these communication paths are used are
justifiably very strict! Depending on the present infrastruc-
fure, it is advisable to use the following safety features with
regard to BDEW-Whitepaper andISMS:
e User administration
o Certificates (for https andftps)
e Secure profocols
e End-to-End VPN encryption

- IPsec

- OpenVPN
e Firewalls
SAE's own M2G-1is of interest for datatransmission over

GPRS. The modem is configured with setlT andthe con-
nection set-up phases canbe analysed accurately with the
diagnostics capabilities of the latest setlT generation.

Intelligence for distribution systems 4



yviae range control solution

Extended intervention option

Monitoring andswitching

In the Rittal plastic housing with
Phonenix Contact power supply and
FW-5-GATE inthe 24-Volt variant.
M2G-1 GPRS modem for secure data
fransmission with IPsec VPN encryp-
tion and hardware-based decoupling
via the serial V24 interface.

The measurement is realised by a
Janitza UMG-103. To ensure astraight-
forward connection, terminal strips
dlready labelled are provided in the
bottom part of the box.

Special feature:

The SAE GPRS modemM2G-1 ensure
the straightforward communication
configuration in setlT. No additional
configuration software is therefore
required.

The Reset button conbe used to locally
switch the modem and station fo voli-
free, thereby forcing arestart; eg.to
re-establish the GPRS connection.

For aquick andstraightforward instal-
lation, the boxis aftached to the side of
the switching station using magnets.

In the Rittal metal switchgear cabi-
net with FW-5, the Dr. NeuhausTainy
EMOD modem, the Phoenix Contact
UPS and al2-Ah battery (also by Phoe-
nix Contact).

Special feature:

The combination of UPS and the pow-
erful battery allows switching opera-
tions o be performed within acertain
fimeframe after or during apossible
error.

Recommendations andoptions

In the compact metal switchgear
cabinet by Rittal with FW-5-GATE-230,
output measuring module PM-1, DSO-1
for secure switching, Lucom modem
for datafransmission and fransfer
ferminal strips in the bottom part of
the box.

Special feature:
The 230-Volt variant of the FW-5-GATE

provides the power supply of the
modem and communication modules,
so that no separate 230V-AC power
supply is required.

For stations without remote control, anuninterruptible power supply can
beimplemented simply and cost-effectively with the 230V-AC variant of the
FW-5 system. The batteryis connecteddirectly to the FW-5, and charging
circuit and 24V-DC for modem and signal volfage are supplied by the FW-5.

The remote I/O (TBUS-T & TBUS-R) is used fo connectseparated expansion
modules. This provides the option to control several faults via one box.

Intelligence for distribution systems 5
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Even special requirements are possible

The net-ine FWG-50 has been designed according fo the
requirements of one of our clients, specifically for the auto-
mation of 10 kV plants. The telecontrol unit is composed of
standard components of the series5 or series5+ series of
products. A special feafure of this system is its accommodo-
fionin ametal housing as arack drawer. Its 8.8 cm height and
60 cm depth has been adapted to restricted space conditions
in 10 kV plants and allows the unit to be accommodated in-
side the plant.

In addition to the telecontrol unit, the housing also has space
for acommunicatfion component such as aTETRA radio mo-
dem, DSL modem, VFT dedicated line modem or another
type of interface. Local earth fault/short circuit direction in-
dicators or protfective equipment can e incorporated via an
RS-485 interface.

All the supply and communication connections necessary for

operation lead out of the front.

The required status information is displayed on the front pan-
el using LEDs. Process integration takes place by means of a
Harting connector atfached fo the side.

The telecontrol unit communicates with higher level devic-
es by means of the standardised telecontrol protocols IEC
60870-5-101 or-104.

The FWG-50 also has the following functions:

¢ Detection of faulfs in the medium voltage station andUPS

e Teleswitching of 3 load interrupter switches by 1.5-pole
double commands

¢ 1/ncommand termination with switch position check-back
signal by means of double-point information

¢ Detection of short circuitindicators of the 3 outgoing
circuits

e Resetting of short circuitindicators

e Two measured values eg. for transformer temperature

Standardised terminals for flexible replacement

Additional components

If the system voltage fails, an uninterruptible power supply
(UPS) manufactured by Schneider supplies auxiliary power
for acertain period. This copacitive 24V-DC UPS is used inthe
same housing shape in the rack to the left of the telecontrol
unit. The loadinterrupter switches are teleswitched via DSO
modules with 1/nmonitoring (counterpart to DSO cards) by
the servo-motors of the switching station.

Intelligence for distribution systems 6



net-lineBCU-50

EAF

IT-systems

Robust substation automation

Robustness across the board
Bay station controllers in the electrical power supply must withstand special

environmental requirements, especially when the station automationis used
in high-voltage equipment, strongly vibrating or shock generating system
components as well as environments with aseismic risk. BCU 50 sets the
standards here. The modular bay station controller in the robust rackis
designed for longlasting reliability, the greatest ease of use andfast integration
with high IT security accordingfo the BDEW whitepaper.

In different installation versions the system offers high flexibility through a
wide selection of communication interfaces and highly resilient input/output
modules. It is designed for use in locations such as power stations and medi-
um voltage stations "G", high-voltage switchgears "H" as well as for signal and
field connections "f" and high-voltage connections "h" accordingto

I[EC 61850-3.

Typical application areas
« Station andbay controllerin medium and high-voltage switchgears
« Gateway and communication router between station buses, field bus

and control systems
« Monitoring and control unit for the ufilities, waste management
and manufacturing industry

Brief profile net-line BCU-50
Extremely robust field device for
modular assembly with interfaces
andinput/output cardsin 14slofs.
Direct linking of process signals,
commands, metered values,
measurands, set points, transformer
taps, 1/ncommand termination and
flexible datarouting within the net-
work. Cascadableup to 16 module
frames. Up fo 6 separate Ethernet
network segments with VPN tunnel
from the station, integratedswitches
eachwith 4x10/100BaseTx or fibre
optic 100BaseTx with [EC 61850
station bus, IEC 60870-5-104 confrol
cenire coupling, DNP3, SYM?2 meter
connection. Up fo 4 serial interfaces
with |EC 60870-5-10x protocol,
DNP3, IEC 60870-5-103 protective
device coupling, IEC 62056-21 meter
connection or external field devices
with field buses, Modbus andMPI.

19" andwall-mounting.

net-line BCU-50 robust substation automation 7



net-lineBCU-50 hardware

Communication channels

The modular system can be expanded according to indivi-
dual requirements and has impressive functionality while
beingsimple fouse:

CPU series5+ with 400 MIPS, up to 512 MB memory
« High performance for integration complying with BDEW
whitepaper

Large selection of expansion modules

- Communication modules

- Signal/command modules

- Measurement/set pointmodules

» Compatible with expansion modules of previous versions
» LAN integration of up to é separate network segments

« High noise immunity, high isolationclass

» Up to 1éracks cascadable to alogical station

Voltage and shock-resistant

Aparticular strength of the series5 products lies in thelarge
selection of communication possibilities and the redundant
backup of routes, stations or process data. Links canbe
made via numerous profocols directly to the control system
or in aconfrolled manner with telecontrolinterfaces.
Aconnection of the BCU-50 fo the IED (Intelligent Electronic
Device) as protective devices in the IEC61850 network is of
course possible. From setlT V5.004 the BCU-50 canbe used
itself as anlED, e.g. as aremote IO controller.

The BCU-50 has been consistently developed towards the
product standard DIN EN 61850-3 (communication system
for automationin the electric power supply) for the high-
est class of high voltage switchgears "H" and connections
"n" which also cover the other areas. Therefore, the voltage
resistance of 2.5 kV AC/3.5kV DCand5 kV surge also con-
forms fo the VW3 class accordingto IEC 60870-2-1.

Types of sites for casings, power supply and function earth links

nCommon application in HV substations

Eommon application in Generation plant and MV stations
nProtected area, if existing

Typesof signal links

° High voltage equipment

With avibration resistance of 10 m/s2 accordingto DIN EN
60068-2-6 andashock resistance of 15g (150m/s?)

and acontinuous shock load of 10 gwith astress immuni-
ty of 6000 shocks in accordance with IEC 60068-2-27, the
system is able to withstand agood deal. In order to with-
stand the mechanicalstresses in areas exposed to the risk
of earthquake as well, the system canalso tolerate seismic
vibrations up fo 3.5 mm in accodance with EN 60255-21-3
(measuring relays and protection equipment) in each axis.

RecommendedArea
net-lineBCU-50

T
°F Id ""“"""
ield connection IIIIIIIII
o il
°Telecommun|catlon "IIIIIIIIIIIIII
°I\'nk to protected area, if existing
Supervisor Process
! Protected n: High Voltage
rarea !
1 )
il
Fieldstation : Relaystation
I .‘ I
Lea ° ooj
far earth earth o——=0 far earth

Sorce: in style of IEC/TS-61000-6-5:2001, image 3
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Intuitive parameterisation:
Convenientintegration of complex features:
» Syntax checks fo preventinputerrors
Fault analysis with link fo errorsource
 Practical copy functions

» Context-sensitive online help functions
Cadlculation values andlogic functions
Extensive diagnostic functions

Integrated project documentation

Modules in IEC 61850-3 typetest

net-line FW-50software
Our innovative andwell-established setlT parameterisati-

on software allows exceptionally fast setup. The integrated
codelTsoft PLC offers additional flexibility and allows many
kinds of PLC programs to beimplemented. Alink fo the OPC
server canberedalised by connectlT. The perfect solutions
for station control systems, telecontrol technology or plant
automation canoe provided in this way.

W setlT 42 codelT

General FW-50 system cards*

CPUmodules
CPU-5C  RISC processor core, 400MIP@400 MHz, MMU, 512 MB memory,
encryption engine, 1.5kV ACisolation for USB & LAN

Powersupplies

SV-6-48 24 /48 VDC*15%, 1.5kV ACisolation input/output

overload, dyn. undervoltage control with switchinterlock
SV-6-60  asSV-6-48 but24 /60 VDC+15%
SV-6-110  80..132 VDC, 2.5 kV ACisolation input/output

overload, undervoltage confrol with switch interlock below 93 V
SV-6-220 170...255 VDC, 2.5 kV ACisolation input/output

overload, undervoltage control with switch interlock below 180 V

Information inputs

160E-6 16 signal inputs for connections with circuit breakers

wide range inputs 24...60 VDC/110VDC /220 V DC

switching threshold ON at80%, 5 kV surge voltage signal/

logic (S/L) according to IEC 61850-3 (h) & EN 60870-2-1 class VW3
checkback indication card for command fermination with EVU-2-O
wide range inputs 18..72 VDC/40...110 VDC/220 V DC,
commonroofs

Utility expansion card for cascading autility command group

over several module frames,

release andlocking via closedring, 2 cardformat

EVU2-I

EVU-X

Relay and command outputs

12RA-1 12powerrelays 220 VDC, 1000 VAon, 5 Acont.,, 30 A0.5 s
5 kV surge voltage signal/logic (S/L), protection classll
EVU2-O-1  1.5-pole command termination with 1-of-n monitoring,

16 single/8 double commands, command andrelease relays,

individual coil resistance, tolerance, post command lag time,

operating delay suppression, ext. measurement circuit: 100 - 20 kQ
EVU2-O-2 2-pole command termination with 1-of-n monitoring,

8 single/4 double commands, command andrelease relays,

individual coil resistance, tolerance, post command lag time,

operatfing delay suppression, ext. measurement circuit: 100 - 20 kQ
EVU2-O-3 as EVU-2-O-1 with external measurement circuit: 1kQ - 100 kQ
EVU2-O-4 as EVU-2-O-2 with external measurement circuit: 1kQ - 100 kQ

Measurand inputs
8AE16-3 8 andlogue inputs, 16 bif, multi-range +20/+10/£5+2.5 mA per
channel overflow/underrun + 110%, isolated, insul. 3 kV DC

Set point outputs

8AA1S 8 analogue outputs 16 bit, isolation 3kV DC,
selection by channel0(4)...20 mA or 0...10 V
Interfaces
SWIT-6  Swifch FO 100BaseFx, mono-mode SC/ST mirroring and
10/100BaseTx, RJ-45, auto neg., auto-MDIX, isolation 1.5kV AC
SWI1-7 as SWI1-6 FO single-mode SC/ST up to 32 km, port mirroring

RS-485-2 EIA-485 symmetrical, max. 115kBit/s, 1.2km
RS-485-3 EIA-485 symmetrical, max. 115kBit/s, 0.8 km auto-keying
RS-422-2 EIA-422 symmetrical, max. 115kBit/s, 1.2 km

net-line BCU-50 robust substation automation

Powersupplies
SV-6-24 24 VDC+25%, no galv.isolation

overload, dyn. undervoltage confrol with switch inferlock
Optocouplerinputs

160E-5 16 wide range inputs 18...72 VDC/60...130 VDC/150...240 VDC
16lE-5 16 fast wide range inputs from 250 s
18...72VDC/48...130 V DC
CNTI1-3 8 counters 10kHz, 8 messages 24 VDC
CNTI-5 8 counters 1kHz, 8 messages 18...72VDC/48...130 VDC

80E-4-110 8 optocouplerinputs 110VAC/DC
80OE-4-230 8 optocouplerinputs 230V AC/220 VDC
Relayoutputs

16RA-1 16relays 230 VAC, 1A, common root

16RA-3 16relays 250 VAC, 1A isolated by channel
160A-3-1 16 FET outputs 250 V, 130 mA, isolated bychannel
160A-3-2 16 FET outputs 100 V,320 mA, isolated bychannel

Combination and special cards
OERA-5 8 optocouplerinputs 18...72 VDC, acc.to root
8 relay outputs 230 VAC, 1A, common root

Interfaces « Dedicated line

SWIT-5 4-port Ethernet switch with 10/100BaseTx, 4 * RJ-45,

port mirroring auto negotiation, auto-MDIX, isolation 1.5kV AC
SWI2-1 additional LAN segment over internal USB connection

4-fold RJ-45 Ethernet Switch asSWI-1-5
SWI2-2 additional LAN segment over internal USB connection

glass fiore/FO and 1-way Ethernet Switch as SWI-1-6
SWI2-3 as SWI2-2 FO single-mode SC/ST up to 32 km, port mirroring
BBM-1 Baseband max. 19.2 kbit/s, 10 km, up to 8 subscriber
WT12 WT modem, R&TTE, FSK 1.2 kBit/s, max. 30 km, up to 17 subscriber
WT96 WT comp., 9.6 kBit/s, 2-/4-wire max. 20 km, up fo 17 subscriber
V24-2 EIA/RS-232, max. 57.6 kBit/s, point-to-point
V24-3 RS-232 redundancy mulfipoint-point, max. 115kBit/s
V24-4 RJ-45 acc.to ETSI EN 392-300-5, max. 115kBit/s, point-to-point

Interfaces « Switched line

WM336-3 PSTN modem up to 33.6 kBit/s (V.34/V42.bis).isol. 1.5kV AC
WM336-4 PSTN modem up to 33.6 kBit/s (V.34/V42.bis), isolation 3 kV
GSM-2 GSM/GPRS Quad-Band, 2600 Bit/s /115kBit/s (V.32/V.110)

Isolation resistance 2.5 kV ACsignal/logic acc.to IEC 60870-2-1 VW3 except
where indicated otherwise.

Isolation 5 kV surge voltage signal/ground viarack

*FW-50 system cards canbe used, but may reduce strength




Technical data: net-lineBCU-50

Design

Configuration

Input/output

Protocols

PLCprogramming

CPU-5Cseries5+

Memory expansion:

Real-time clock

Statusdisplays

Operational controls
Programming

interface

Supply voltage

Electrical Safety

Standards

Housing

Mounting

Modular bay station controller for substation automation, cascadable
V2a/aluminium rack with 14slots

Example: Max. input/output expansion

141/Osslots (up fo 224 dedicated|/O), 2 Ethernet 10/100BaseTx auto-MDIX
Example: max. communication

6 switches integrated of 4 RJ-45 10/100 MBit/s or FO ST/SC 100 Mbit/s + RJ45
4 serial interfaces, 8 E/A slots (up to 128 dedicated|/O)

Selection of 50 plug-in cards for: Single-/double-point, tfransformer step indica-
fions, measurands andintegrated totals, single/double commands (1.5/2-pole),
command termination, 1of n monitoring, set-point values, integrated fotal outputs

IEC 61850 ‘|[ED and protective device coupling

IEC 60870-5-101 -telecontrol fechnology, station control fechnology
|IEC 60870-5-103 -protective device coupling

|IEC 60870-5-104 -TCP/IP coupling to control centre

DNP3 server -serial (IP from setlTV5.4)

|IEC 62056-21 -meter connection (IEC 1107)

SML -SyM2 meter connection via Ethernet

DSfG -Digital interface for gas measuring devices

Modbus RTU/TCP -master/slave, fieldbus MPI/3964R/RK512

SNMP -network management, NTP/SNTP/DCEF clock synchronisation
VPN tunnel - IPsec [IKEV1/IKEV2] , OpenVPN from setlT V5.4

IEC 61131-3 compatible via codelT, 128 kb program memory

RISC processor core, 400MIP@400 MHz, MMU, watchdog, real-time clock
512 MB memory (256 MB RAM, 256 MB flash) 4 Mb SDRAM, encryption engine

SDHC cardup to 8 GB optional, 1GB up to setlT V5.4

max. error 20 ppm over entire Temperature range with maintenance-free
buffer, summer/winter time changeover, leapyear cormrection

CPU: 12LEDs in front panel, green,red
1/O cards: Carderror, status LED of process datfa (binary)
interfaces: Send and momentary contact signals depending on cord type

PLC switch in front panelRUN/STOP
USB pushbutton forconfig./backup/recovery function

Ethernet LAN 10/100BaseTx, auto-MDIX,
USB device,USB 2.0 host 12MBit/s (configuration/archive via memory stick)

24-48 VDC/24-60 VDC/110VDC/220 VDC, max. 40 W
Power-Fail management, failure bypass min. 50 ms,
monitoring of supply voltage (lockout below 85%) and overoad
redundant supply with separate feed optional

Protection class |, clecrance/creepage dist. occ.EN 60255-27, overvoltage cat.lll
5 kV surge volfage 3.5 kV DCtest voltage acc. to Class VW3 EN 60870-2-1

EMC immunity: IEC 61850-3 (H/h), EN 60255-26,

EN 61000-4-2, /-3, /-4, /-5, /-6, [-8, /-9./-16, /17, /-18, /-29

EMC transient emissions: IEC 61850-3, EN 55022 /CISPR22 device class A
Vibration: EN 60870-2-2, EN 60255-21-1, IEC 60068-2-6 1g

Shock: EN 60870-2-2, EN 60255-21-2, IEC 60068-2-27 15g 11ms /2-29 10g 6 ms
Earthquake: EN 60870-2-2, EN 60255-21-3 3.5mm 1g

Environment: IEC 61850-3,IEC 60068-2-1,/-2,/-30,/-78,EN 60721-3-3 class 3C1 351

BCU-50 rack, metal, IP30, dimensions 432 x 193 x 135 mm (WxHXxD)

19" rack, wall mount, 19" SC with local controlin conjunction with

Terminals

Environment

MSTB screw-type terminal or Combicon spring-type terminal, 0.2...2.5 mm?2

-20° ...+60°C, others on request, relative humidity < 95% without condensation

net-line BCU-50 robust substation automation

Product variants & accessories

BCU-50

14slots

224 digital /0%, 112andlogue I/O*
6 LAN segments*

BCU-50-W
as BCU-50 withwall-mounting
(T=165mm)

BCU-50-SCin preparation
BCU-50 with reverse mounting 19"
frame, terminals atthe back, local
operator terminal via 10" monitor

Cable clamping tray BCU-50
Cablesstrain relief (H + 37 mm)

* Max. values only apply to limited extent, as some extensi-
ons useidentical resources.
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net-line FW-50

EAF

IT-systems

scalable telecontrol system

Outstanding performance on limited space

The net-line FW-50 modular felecontrol system provides powerful solutions
for telecontral, station control and automation applications. With its compact
size andthe performance of the series5+ range of products, it is made forex-
fremely simple use andfast infegration, but ensures high IT-security comply-
ing with BDEW Whitepaper due to a comprehensive set-up.

The RTU offers ahigh degree of flexibility in three different module frames,
thanks to the large selection of plug-in communication interfaces andinput
and output modules. In this way, the FW-50 canbeused as asimple com-
munication router or as atelecontrol station with small, medium or large 1/O
capacity.The system canbeinstalled in any infrastructure thanks to the choice
of DIN rail, wall or rear wall mounting andthe 19" mountingbracket.

Typicalfields of use
e Station andbay controller
in MV and HV switching statfions with bay or power system controltechnology
o Gateway and communication router
between station buses, field bus and control systems
¢ Monitoring and control device
for utilities, waste disposal andindustrial sectors
¢ Datfa acquisition and communication system
in fransport andinfrastructure applications

net-line FW-50 scalable telecontrol system

net-line FW-500verview

Scalable field device for modular
assembly with interfaces andinput/
output cards at4, 7 or 141/Oslofs.
Direct confact of process signals,
commands, metered values, meas-
urands, set points, tfransformertaps,
1-of-n command termination and
flexible datarouting/cross connec-
tion within the network. Cascadable
up fo 16 module frames. Up fo 6
separate Ethernet network seg-
ments, infegrated switches each
with 4 x 10/100BaseTx or fibre optic+
10/100BaseTx with IEC 61850 station
bus, IEC 60870-5-104 controlcentre
link, SYM2 meterread out. Up to 4 se-
rial interfaces with IEC 60870-5-10x
profocal, [EC 60870-5-103 protective
equipment, IEC 62056-21 meter link
or external field devices with DSfG,
field bus, Profibus DP, Modbus and
MPI.

DIN rail, wall andrear wallmounting.



net-line FW-50hardware

The modular system canbe expanded accordingto indi-
vidual requirements and has impressive functionality while
being simple fouse:

e CPU series5+ with 400 MIPS, up to 512 MB memory
¢ High performance for intfegration complying with BDEW
Whitepaper IT-security
¢ Large selection of expansion modules
- Communication modules
- Signal/command modules
- Measurement/set pointmodules
o Compudtible with expansion modules of previous versions
¢ LAN infegration up to 6 separate network segments
¢ High noise immunity, high insulationclass
e Coscodable up to 16 racks to form alogic statfion

Communicationroutes
A particular strength of the series5 lies in the large selection

of communication possibilities and the redundant backup of
routes, stations orprocess points.

Idealhandling
All components con be accessed and pulled out from the

front. The operating state can be assessed quickly via the
status LEDs.

* High speed download, secure even via the internet

o Memory stick for rapid setup orupdates

e Backup of configuration, system and archives on SD cord
allows fast replacement of hardware

e Archive memory expansion up to 8 GB via SD card

¢ Diagnostics and download via browser

¢ Arearoll-out due to optional address dllocation in browser

Links canberealised via numerous protocols directly fo the
control system or in aconfrolled manner with anintercon-
nected felecontrol master station.

Couplingto
control centre - -
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net-line FW-50 scalable telecontrol system
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net-line FW-50software
Our innovative andwell-established setlT parameterisa-

tion software allows exceptionally fast setup. The integrated
codelTsoft PLC offers additional flexibility and allows many
kinds of PLC programs to beimplemented. Alink fo the OPC
server conberedlised by connectiT. The perfect solutions
for station control systems, telecontrol technology or plant
automation canbe provided in this way.

W setIT

2 codelT

Intuitive parameterisation:

Convenientintegration of complex features:

o Syntax checks o preventinputerrors

Fault analysis by click andlink to inaccurate entry
Practical copy functions

Context-sensitive online help

Calculation values andlogic functions

Extensive diagnostic features

Intfegrated project documentation

/) connectIT

Module communication Signal/command cards
Dedicatedline Optocouplerinputs
SWI1-5 4-port Ethernet switch 10/100BaseTx, 4 * RJ-45, port mirroring 160E-5 16 wide range inputs 18...72VDC/60...130 VDC/150...240 VDC

aufo negotiation, auto-MDIX, insulation 2.5 kV to VW2

SWI1-6 FO/opficalfibre and 2-port Ethernet switch, port mirroring
100BaseFx duplex SC/ST, insulation 5 kV fo VW3 IEC 870-2-1
10/100BaseTx, RJ-45, auto neg., auto-MDIX, insulation VW2

SWI1-7 same as SWI1-6 but FO Singlemode SC/ST up to 32 km

SWI2-1 additional LAN-segment via internal USB link
4-port Ethernet switch such as SWI1-5

SWI2-2 additional LAN-segment via internal USB link
FO/optical fibre and 2-port Ethemet switch such as SWI1-6

SWI2-3  same as SWI2-2 but FO Singlemode SC/ST up to 32 km

F2G-1 GPRS/EDGE/GSM Quadband M2M,, insulation 5 kV to VW3

TETRA-1  TETRA radio data transmission, PDA multislot/SDS, insulation 5 kV

RS-485-2 EIA-485 symmetrical, max. 115kbit/s, 12km, insulation 3kV

RS-422-2 EIA-422 symmetrical, max. 115kbit/s, 12km, insulation 3 kV

BBM-1 Baseband max. 19.2 kbit/s, 10 km, up to 8 users, insulation 3 k V

WT12 VET modem, R&TTE, FSK 12kbit/s, max. 30 km, up fo 17users

WT96 VFT-comp., 9.6 kbit/s, 2-/4-wire max. 20 km, up to 17 users

V24-2 EIA/RS-232, max. 57.6 kbit/s, point-to-point, insulation 3kV

V24-3 RS-232 redundancy multipoint-to-point, max. 115kbit/s, 3 kV

V24-4 RJ-45 to ETSI EN 392-300-5, max. 115kbit/s, P-P, insulation 3 kV

DPM-1 Profibus DP master, 1.2km, Tkbytes max. up to 31 users

DPS-1 Profibus DP slave, 1.2km 386 bytes max.

Dial-up line

WM336-3 PSTN modem analogue max. 33.6 kbit/s (V.34/V42.bis), 1.5 kV
WM336-4 PSTN modem analogue max. 33.6 kbit/s (V.34/V42.bis), 3kV

ISDN-1
GSM-2

ISDN terminal adapter B-channel 64 kbit/s (EDSST, X.31b), 3 kV
GSM/GPRS Quad-Band, 9600 bit/s /115kbit/s (V.32/V.110), 5 kV

Measurand/set point value cards

insulation 5kV accordingto EN 60870-2-1 class VW3

16IE-5 16 fast wide range inputs detection 250 us
18...72VDC/48 ...10VDC, insulation 3 kV

CNT1-3 8 meterinputs 10 kHz, 24 V DC, insulation 3 kV

CNTI-5 8 meterinputs 1kHz, 18...72VDC/48...130 VDC, 3 kV

80OE-4-110 8 optocouplerinputs, 110V AC/100 VDC, insulation 3 kV
80OE-4-230 8 optocouplerinputs, 230 VAC/200 VDC, insulation 3 kV

Relayoutputs
16RA- 16 relay outputs 230 VAC, 1 A, common roof, insulation 2500 V

16RA-3 16 relay outputs, 250 VAC, 1 A isolated separately, 3 kV

160A1 16 optocoupler outputs, 24 VDC, 100 mA, insulation 1.5 kV
160A3-1 16 FET outputs, 250 V,130 mA, isolated separately, 3kV

160A-3-2 16 FET outputs, 100 V,320 mA, isolated separately, insulation 3 kV

Combination and special cards

Measurandinputs

8AE8-2 8 analogue inputs, 8 bit, 0(4) to 20 MA /0 to 2.5 mA /0 to 10V
common rooft, insulation 3kV

8AE8-3-1 8 analogue inputs, 8 bit, 0(4) fo 20 mA /0 fo 10V, isolated sepa-
rately

8AE16-3 8 anadlogue inputs, 16 bit, multi-range +20/+10/+2,5 mA perchan-
nel overflow/underrun + 110 %, isolated separately, insul. 3 kV

Setpointoutputs

8AA8-1 8 analogue inputs, 8 bit, 0(4) fo 20 mA /0 to 10 V, common root,
insulation 1.5kV

8AATS 8 analogue outputs, 16 bit, selection separately, 0(4) o 20 mA or 0

to 10 V,insulation 5kV to EN 60870-2-1 class VW3

net-line FW-50 scalable telecontrol system

OERA-5 8 optocoupler inputs, 18..72 VDC, insulatfion 5kV to VW3
8 relay outputs, 230 VAC, 1A common root, insulation 2500 V
EVU2-| Check+ack card for command termination with EVU-2-O

Wide range inputs 18...72VDC/0...110V DC/220 VDC,
common rooft, insulation 3kV
EVU2-O-1 1.5-pole command termination with 1-of-n monitoring, 16 single/8
double commands, command andrelease relays, channel-
by-channel coil resistance, tolerance, post command lag time,
operating delay suppression, insulation 3kV
external measurement circuit: 100 - 20 kQ
2-pole command termination with 1-of-n monitoring
8 single/4 double commands, command andrelease relays,
channel-by-channel coil resistance, tolerance, post command lag
fime, operating delay suppression, insulation 3kV
external measurement circuit: 100 - 20 kQ
EVU2-O-3 same as EVU-2-O-1 with external measurement circuit: 1kQ - 100 kQ
EVU2-O-4 same as EVU-2-O-2 with external measurement circuit: 1kQ - 100 kQ
EVU-X Utility expansion cord for cascading autility command group over
several module frames, release andlocking via closedring, 2
cardformat, insulation 3kV

EVU2-O-2




Technicaldata: net-lineFW-50 Productvariants

wv

Construction Modular station control, telecontrol and automation system FW-50-4 %
plastic/V2a/alloy module frame with 4/7/14 slots =

4slots E

Configuration Example: Max. input/output expansion 64 digitall/O* &

141/Osslots (up fo 224 dedicated|/O)

2 Ethernet 10/100BaseTx auto-MDIX

Example: max. communication

6 switches infegrated with 4 RJ-45 10/100 Mbit/s or FO ST/SC 100 Mbit/s + RJ45
4 serialinterfaces

32 analoguel/O*

1 communication component e.g. field bus FW-50-7
7slots
Input/output Selection of 50 plug-in cards for: Single-point, double-point, fransformer fap 112digi’rol I/O*
signals, measurands and metered values, single/double commands (1.5/2-pole), .
command termination, 1-of-n monitoring, transformer tap commands, 56 OnC"Ogue I/O

set points, metered value outputs

Protocols IEC 61850 ‘IED and protective device coupling

IEC 60870-5-101 -telecontrol technology, station control technology FW-50-14

IEC 60870-5-103 -protective device coupling 14slots

IEC 60870-5-104 -TCP/IP coupling to confrol centre -

IEC 62056-21 meter connection (IEC 1107) 224 digitall/O*

SML -SYM? meter connection viaEthemet 112analogue 1/O*

DSfG -Gosinterface

Profibus-DP -master/slave

Modbus RTU/TCP -master/slave, MPI/3964R/RK512 -field bus * Max. values only apply to limited extent, as some exten-
SNMP -network management, NTP/SNTP/DCF clock synchronisation sionsuse identical resources.

VPN-Tunnel - IPsec ,OpenVPN

PLCprogramming IEC 61131-3 compatible via codelT, 128 kb program memory

CPU-5Cseries5+ RISC processor core, 400MIP@400 MHz, MMU, watchdog, real-time clock
384 MB memory (256 MB SDRAM, 256 MB Flash-EPROM), encryption engine
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Memory expansion optional SD cardupto 8 GB, 1GB up to setlTV5

Real-timeclock Errors max. 20 ppm over entire temperature range, maintenance-free buffer,
Daylight savin changeover, leap year comection

Statusdisplays CPU: 12LEDs in front panel, green,red
1/O cards: card error, status LED of process data (binary)
Interfaces: Send and momentary contact signals depending on card type

Operationalcontrols  PLC switch in front panelRUN/STOP
USB pushbutton for configuration/backup/recovery

Programming interface 2 Ethemnet LAN 10/100BaseTx, auto-MDIX, USB device, USB 2.0 host 12Mbit/s
(configuration/archive via memory stick), opt. CPU-5C-BT: Bluetooth® class 2

Powersupply +24 VDC, +20 %/-15 %, max. 50 W, rated current approx. 200 mA (CPU only),
power fail management, failure buffering min. 120ms,
optional wide range power supply unit 48 fo 60 VDCatl/Oslot, 110VDC/115V
AC/230 VAC, UPS andexternal redundantsupply

Dielectric strength 5 kV surge supply & process 1/O to PE, o DIN EN 60870-2-1 class VW3
2.5 kV surge, supply to measurands, EIA /RS-232,USB

Standards EMC: EN61000-6-2 (03/2000), EN61000-6-4 (03/2000), EN55022,
Insulation: DIN EN 60870-2-1, IEC 60255-5
R&TTE: ETSI EN 300328, EN 301489, NSRL: DIN EN 60950

Housing FW-50 module frame, plastic VO metal, P20,
width (mm) BGT-M: 228 /BGT-L: 432 /BGT-S: 152, height 173 mm, depth 135 mm

Installation DIN rail, wall, rear wall, 19" installation rack
Terminals MSTB screw-type terminal or Combicon spring terminal, 0.2 to 2.5 mm?2
Ambience —20° to +70°C, others onrequest, relative humidity < 80% without condensation

net-line FW-50 scalable telecontrol system
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net-lineFW-5
MICro telecontrol station

Outstanding performance in limited space net-line FW-5 overview
The net-line FW-5 RTU provides cost-effective solutions fortelecontrol, station Small maintenance-free field de-
control and automation applications without compromising on quality and vice in micro-housing for DIN-rail
functionality. The compact field devicein astable DIN-rail housing contains mounting with 8 signals, 4 com-
all the components ahigh-performance system must provide for monitoring, mand outputs, 2 measurands.
confrol, archiving and fransmission. Ethernet LAN 10/100BaseTx,
RS-485 andRS-232/V.24 interfaces
The capacity of the net-line FW-5 can be adjusted optimally to the conditions for intfegration of communication
of your application by means of inputs and outputs (I/O), expansion modules drivers to IEC 61850, DNP3,
and interface modules. Tailor-made solutions are made possible for virtually IEC 60870-5-101/-104, -103, protec-
anytask. tive equipment, Modbus etc.

PLC programming via IEC 61131-3.
Configuration via LAN, USB-device,
USB memory stick, SD cardor

Typicalapplications Bluetooth®. Wide range power

« Bay unit in fransformer substations with link fo protective equipment supply, 20 fo 72 VDC, variant with

« Intelligent secondary unit substation including earth fault andshort circuit mains supply (FW-5-230).
indicators in the outgoingfeeders

« Control box for direct marketing of power Expansion with externalmodem

» Feed-in management in renewable energy plants modules eg. SWT-12/SWT-96,

« Inteligent measurement point for wide area control in distribution networks M2G-1/GPRS, TETRA or dialup

» Monitoring of infrasfructure systems and pipe-boundmedia modem. Expansion with up fo 12

[/Omodules.

net-line FW-5 micro RTU 15




net-lineFW-5 hardware net-line FW-5 software

The basic system conbe expanded according to individual The net-line FW-5 supports impressively fast setup andhigh
requirements andhas impressive electric strength. level of compatibility thanks fo the innovative andwell-
It offers the following capacity and functions: established setlT parameterisationsoftware.
8 indicationinputs « Intuitive operator guidance
e 4 commandoutputs « Almost complete prevention of inputerrors
« 2 measurand inputs, 16 bit, bipolar, multi-range « Fault analysis by click andlink to inaccurate entry
» Ethernet LANTCP/IP » Pracftical copy functions
« RS-485 fieldinterface « Context-sensitive online help
o RS-232/V.24interface « Cadlculafion andlogic functions
« Integrated wide range power supply unit, 20 to 72 VDC - Extensive diagnostic features
230 VAC mains supply in variantsFW-5-230 « Integrated project documentation
» Configuration via LAN, USB, memory stick, SD card or
Bluetooth®with FW-5-BT The integrated soft PLC codelT offers additional flexibility
» Removable screw or spring-type terminals and allows many kinds of PLC programs to be implemented.

W setiT 42 codelT

Communication routes
As with all the devices of the series5 products, the linkto the routes and protocols directly or via master station, backedup
control centre con berealised by many communication with redundant systems ifrequired.

Coupling to
control centre - -
IEC870-5-101
IEC870-5-104
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[]]

Directional short circuitand ‘
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Expansion modules
The net-line FW-5 canbe extended with up fo 12expansion

modules. Various modules with different capacities at

inputs/outputs allow flexible process integration which
meefts your requirements. Via TBUS-extension, distributed
extension boards may beintegrated as remote I/O. Apower
booster PWR-1 adds more power fo TBUS if restricted. Like
the base unit, all the modules except PM-1 are equipped with

removable ferminals in screw or spring clomp fechnology.

*up to 12boards supplied by TBUS-R or PWR-1

8DI: 8 signals 8DO: 8 commands
— 8 signals === 8 command outputs, relay outputs
'_‘__':‘ digital wide-range inputs -:__-31 upto 72 VDC, 150V AC,
24 to 60 VDC+20% (18 to 72VDC) -51 isolated by channel, 2-pole,
" common root, J operating range: 1Aup to 48 VDC,0.4 Aaté60 VDC,
threshold 12V DC, detection 1 ms ’ AC: TAupto 150 VAC
— Supply: 85 mA per module, up to 10 modules o Supply: max. 200 mA per module, up to5 modules*
4Al: 4 measurands 4A0:  4set points
== 4 measurands, 16bit = 4 analogue outputs, 16 bit setpoints
%L multirange 2,5 /£5 /+10/+20 mA, overflow +110% = uni-/bipolar £20 mA, max. loadimpedance 500 Q
ripple rejection 50Hz, detection 100 ms +0.1% /10K over entirerange
*+ 0.1% at 5°C to +55°C, max. error£0.25% isolated by channel, 2-pole
‘ isolated by channel, 2-pole Supply: approx. 75 mA per module, up to 10 modules
" Supply: approx. 150 mA per module, up to 7 modules* additional external supply 24 to 60V DC max. 3.7 W
8DI2Al: 8 signals, 2measurands RES-1: 4 S0 pulse inputs, 2 measurands, 4 commands
— 8 signals, wide range, 24 to 60 V DC 22z 4 50 pulse/meter inputs, active, 10 ms min.
. commonroot o, 2 measurands 16 bit, #2,5 /x5 /£10 /+20mA
threshold 12V DC, detection 1 ms overflow £110%, detection 100 ms
2 measurands, 16 bit multi-range 2,5 /+5 /£10/+20 mA 4 commandrelays, 72 VDC, 1Aup fo 48 VDC
overflow £110%, ripple 50 Hz isolated by channel, 2-pole
1 Supply: 120 mA per module, up to 8 modules* Supply: 400 mA per module, up to 2 modules*
DSO-1: 6 commands, 6 check-backsignals DSO-2: 4 commands, 2 check-back signals
e 6 command relays, 1.5-pole, upto 72 VDC . 4 command outputs, 2-pole, up to 72 VDC
B 1-of-n, external circuit testing, cascadable, = 1-of-n, external circuit testing, cascadable,
' for 6 single/3 double commands. 2 releaserelays 3 for 2 double commands , 2 internal release relays
ii 6 checkbacksignals, 24 to 60 VDC+20% 2 checklback signals, 24 to 60 VDC+20%
threshold 12V DC, common root threshold 12V DC, common root
— Supply: max. 250 mA per module, up to 4 modules* Supply: max. 280 mA per module, up to 3 modules*
PM-1  Power measuring ferminal PDPS-1 Profibus-DP slave
T Measurement in MV-/NV-feeder via CT/VT Feldbus interface Profibus-DP VO
i Voltage U,/U,/U,, U,,/U,,/U,,, 100 V/400 VAC "”ff:‘; Direct infegrationin process dataor RTU
& Curmentl,l,I,.1,1/5 A active/reachive-/apparent- z: Mo 488 bytes, typ. 1.5Mbit/s
& power, frenquencies, cos ¢ of phases & Supply: max. 260 mA per module, up to 4 modules*
A Supply: max. 150 mA per modul, up to 7 modules* i)

net-line FW-5 micro RTU



Technical data:

Structure

net-lineFW-5

Substation /bay control, telecontrol and automation system in plastic housing,

integrated 1/O, 1/0O expansion and communication modules, DIN rail mounting

Capacity base station 8 digital wide range inputs, 24 to 60 VDC+20%, optocoupler, common roof;

Communication

Input/output

Protocols

PLCprogramming

CPUseries5+

Memory expansion

Real-time clock

Statusdisplays

Operational controls

Programming
interface

Faultsignal output

Powersupply

Dielectricstrength

4 relay NO contacts, 2-pole, up to 72 VDC, 150 V AC, isolated by channel
2 measurands, 16 bit, uni-/bipolar, overflow/underrun, multi-range mA

1Ethernet LAN TCP/IP, 10/100BaseTx, auto-MDIX, auto-negotiation
1EIA/RS-485 interface, isolated; 1EIA/RS-232/V .24 interface

single-point, double-point, tfransformer tap position and alarm signals, measur-
ands, metered values, single, double and transformer fap commands, set points,

metered value pulse outputs, expandable up fo 121/O modules

IEC 61850 ‘I[ED and protfective equipment

|IEC 60870-5-101 -telecontrol technology, station confrol technology
IEC 60870-5-103 -protfective equipment

IEC 60870-5-104 -TCP/IP link to control centre

IEC 62056-21 -smart meter link (former IEC 1107)

SYM?2/SML -smart meter link via Ethernet

DNP3 -server serial/IP

DSfG -natural gasinterface

Modbus RTU/TCP ‘master/slave,

Profibus-DP slave, MPI/3964R/RK512 -fieldbus

SNMP -network management, NTP/SNTP/DCF clock synchronisation
VPN-Tunnel ‘IPsec IKEv1/IKEv2, OpenVPN

IEC 61131-3 programming via codell, 128 kb program memory

RISC processor core, 400MIP@400 MHz, MMU, watchdog, real-time clock
384 MB memory (128 MB SDRAM, 256 MB Flash-EPROM)

optional SD cardup to 8 GB, 1GB up fo setlTV5

Errors max. 220 ppm over entire temperature range, maintenance-free buffer,
daylight saving time changeover, leap year correction

LED infront panelfor system, communication and binary process values
detailed diagnostics via integrated web server

PLC switch in front panel RUN/RUN-P/STOP
USB pushbutton for configuration/backup/recovery functions

Bluetooth®2.0 class 2, for wireless configuration at FW-5-BT, disengageable
Ethernet LAN 10/100BaseTx, auto-MDIX, USB 2.0 device 12Mbit/s,
USB 2.0 host 12Mbit/s (configuration/archive synchronisation via stick)

fo be configured fo relay output
+20 to 72 VDCmax. 5 W, (24 VDC0.2 A/60 VDCO0.1 A) without expansion;

Power fail management with mains buffering,
220 VDC and 230 V AC via FW-5-230 or external module

5 kV surge supply & process I/O to PE, according to class VW3
2.5 kV surge, supply to measurands, EIA/RS-232, USB

Standards EMC: EN61000-6-2 (03/2000), EN61000-6-4 (03/2000), EN55022,
Insulation: DIN EN 60870-2-1, IEC 60255-5
R&TTE: ETSI EN 300328, EN 301489, NSRL: DIN EN 60950
Housing FW-5 Micro, polyamide VO, IP20, weight FW-5: 360 g, FW-5-230: 440 g
dimensions FW-5: 68x105x115 mm (WxHxD); expansion: 22.5x105x115mm
Installation DIN rail mounting, DIN-EN 60715 TH35
Terminals MSTB removable screw-type terminal or spring terminal, 0.2 - 2.5 mm?
Ambience —20° to +70°C , FW-5: supply > 48 V DC max +60° C

Relative humidity < 80%, without condensation

net-line FW-5 micro RTU

Productvariants

FW-5
FW-5 baseunit

FW-5-BT
FW-5 base unit withBluetooth®

FW-5-230

FW-5 base unit with mains
power supply 140 - 230V AC/DC,
24 V DC outputs for process,
modem & battery charging circuit

FW-5-230-BT

FW-5 base unit with Bluetooth®
power supply 140 - 230 VAC/DC,
24 VDC outputs for process,
modem & battery charging circuit

FW-5-GATE

Variant without integrated 1/O on
the base unit with 2nd Ethernet
interface and additionalinterface
for smart meterread out

FW-5-GATE-230

FW-5-GATE base unit with mains
power supply 140 - 230 VAC/DC,
24 VDCoutputs for process,
modem & battery charging circuit

sLoz Ainr
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net-line FW-5-GATE
MICro telecontrol station

The compact communication specialist net-line FW-5-GATE overview
The net-line FW-5-GATE RTU is designed especially for communication-inten- Small maintenance-free field
sive applicationsin telecontrol, substation control and automation technology. device in micro housing for DIN
Itis based on the enormously successful net-line FW-5. In order fo offer more rail mounting with 2 independent
communication possibilities in aneven smaller space, infegrated inputs/out- Ethernet LAN 10/100BaseTx,

puts have been omitted. The FW-5-GATE canof course also be supplemented 2 RS-485 field andmeter inter-
with expansion modules andinterface modules. faces and 1RS-232/V.24. Integra-
It offers cost-effective solutions for intelligent secondary distribution networks fion with IEC 61850, DNP3, IEC
andsmart metering through further interfaces with SML/SyM?2 meter integra- 60870-5-101/-104, -103 protective
tion, among others. An integrated tfemperature sensor measures the stafion equipment, Modbus. Meter link via
temperature, which canbe used e.g. for overload checks on a transformer. IEC 62056-21, SML or SO pulse.

PLC programming via IEC 61131-3
Configuration via LAN, USB,
memory stick or micro SD card.

Typicalapplications Wide range power supply

« Intelligent secondary unit substation with integration of powermeasurement 20 to 72 VDC, variant with mains
terminal, earth fault/short circuitindicators andnetwork analysissystems supply (FW-5-GATE-230).

« Smart meter infegration in energy management systems andremote meter
reading control centres Expansion with external modem

« Inteligent measurement for wide areatension controlindistribution networks modules eg.SWT-12/SWT-96,

« Bay unit in tfransformer substations with link to protective equipment M2G-1/GPRS, TETRA ordial-up mo-

» Monitoring of infrasfructure systems and pipe-boundmedia dem. Expansion with up fo 121/O

modules.

net-line FW-5-GATE microRTU 19




net-lineFW-5-GATE hardware
The basic system canbe expanded according fo individual
requirements andhas impressive dielectric strength:

« 2 Ethernet LAN TCP/IP connections

2 RS-485field interfaces

CL/SO meter interface in FW-5-GATE-cl
RS-232/V.24interface

Temperature sensor, -20° to 100°C

Integrated wide range power supply unit, 20 to 72 VDCor
230 VAC mains supply in variants FW-5-GATE-230

From the network to the Smart Grid

The FW-5-GATE is equippedwith additfional interfaces for
coupling of external components to form intelligent net-
works. As with all the devices of the series5 range of prod-
ucts, the connection fo the control centre canlbe made by
many communication routes and protocols directly or with a
shell of atelecontrol master station, backedup with redun-
dantsystems ifrequired.

Local meter integration is made via asecond LAN link with
SML protocol or via the additional serial interface with [EC
62056-21 protocol. In the CL variant, SO meter pulse detec-
fion canalso be used.

- q - Controlcentre
IEC870-5-101
IEC870-5-104

Switched line
Tetra
PDA & SDS
Radio LAN

v v

Dedicated line

A A A A A

I N
o T B o
v v

S

net-line FW-5-GATE software

The net-line series supports impressively fast setup and
high level of compatibility thanks to the innovative andwell-
established setlT parameterisationsoftware.

The optional soft PLC codelT offers additional flexibility and
allows many kinds of PLC programs fo beimplemented.

W setiT 42 codelT

Example integration of intelligent meters
As well as 15-minute load profiles being provided for billing

in the meter control centre, the datarequired for load control
andforecast calculations canalso be supplied to power
system management e.g.in 1-minute measurement peri-
ods. Addressing using the OBIS datamodel andidentifica-
fion by means of the device-specific server ID allow avery
quick mapping of extensive information of the four quadrant
meters, including the voltages, currents andpowers in setlT.
Conversion factors and overflow thresholds conbe stored
here to display the values in asuitable manner. setlT also
performs standard mathematical procedures e.g. to calculate
anaverage MV level for LV wide area control.

Load control/prognosis

(¢ l Meter management
( ! })) - q - foraccounting
o
Loadcurve

Integration periodarchives

VPN -
I symM2meter

SML
TCP/IP-coupling

IEC 62056-21

—

net-line ]
FW-5-GATE -
-

On-site visualisation

Protective equipment e.9.5SG-50 H - 4—'

Directional short circuit and
directional earth faultindicators

net-line FW-5-GATE microRTU

l

l

serial or
SO-meterpulse

IEC 61850
IEC870-5-103
ModbusRTU
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Expansion modules
The net-line FW-5-GATE canbe extended with up to 12ex-

pansion modules. Various modules with different capacities
atinputs/outputs allow flexible process integration which
meefts your requirements. Via TBUS-extension, distributed
extension boards may be integrated as remote I/O. Apower
booster PWR-1 adds more power fo TBUS if restricted. Like
the base unit, all the modules except PM-1 are equipped with
removable terminals in screw or spring clomp fechnology.

- KBRS RSANTI AR AR BARR RAANA RAKE RARD RAAR RRAA

2 RET e el e AE

i

| S S

*up to 12boards supplied by TBUS-R or PWR-1

8DI: 8 signals 8DO: 8 commands
— 8 signals s2az 8 command outputs, relay outputs
% digitalwide-range inputs w|  Upto72VDC, 150V AC,
24 10 60 VDC+20% (18to72VDC) -;l isolated by channel, 2-pole,
" common root, l operating range: 1Aup to 48 VDC,0.4 Aaté60 VDC,
| threshold 12V DC, detection 1 ms ' AC: TAupto 150 VAC
-4 Supply: 85 mA per module, up to 10 modules 4 Supply: max. 200 mA per module, up to5 modules*
4Al: 4 measurands 4A0:  4set points
— 4 measurands, 16bit — 4 analogue outputs, 16 bit setpoints
=l multi-range +2,5 /+5 /+10 /+20 mA, overflow +110% ~ uni-/bipolar £20 mA, max. load impedance 500 Q
ripple rejection 50Hz, detection 100 ms +0.1% /10K over entirerange
* 0.1% at 5°C to +55°C, max. error£0.25% isolated by channel, 2-pole
| isolated by channel, 2-pole Supply: approx. 75 mA per module, up to 10 modules
1 Supply: approx. 150 mA per module, up to 7 modules* additional external supply 24 to 60V DC max. 3.7 W
8DI2Al: 8 signals, 2measurands RES-1: 4 S0 pulse inputs, 2 measurands, 4 commands
— 8 signals, wide range, 24 to 60 VDC ==== 4 50 pulse/meter inputs, active, 10 ms min.
" commonroot A 2 measurands 16 bit, 2,5 /+5 /+10 /+20mA
threshold 12V DC, detection 1 ms overflow £110%, detection 100 ms
2 measurands, 16 bit mulfirange +2,5 /5 /210 /£20mA 4 commandrelays, 72 VDC, 1Aup to 48 VDC
overflow £110%, ripple 50 Hz isolated by channel, 2-pole
ot Supply: 120 mA per module, up to 8 modules* = Supply: 400 mA per module, up to 2 modules*
DSO-1: 6 commands, 6 check-backsignals DSO-2: 4 commands, 2 check-back signals
w— 6 command relays, 1.5-pole, up to 72 VDC p— 4 command outputs, 2-pole, up to 72 VDC
e 1-of-n, external circuit testing, cascadable, = 1-of-n, external circuit testing, cascadable,
= for 6 single/3 double commands. 2 releaserelays = for 2 double commands , 2 internal release relays
6 check-backsignals, 24 to 60 VDC+20% 2 check-back signals, 24 to 60 VDC+20%
threshold 12V DC, common root threshold 12V DC, common root
G0 Supply: max. 250 mA per module, up to 4 modules* Supply: max. 280 mA per module, up to 3 modules*
PM-1  Power measuring tferminal PDPS-1 Profibus-DP slave
R Measurement in MV-/NV-feeder via CT/VT Feldbus interface Profibus-DP VO
i Voltage U,/U,/U,, U,,/U,;/U,,, 100 V/ 400 VAC ’—ff:! Direct infegrationin process dataor RTU
& Cumentl,l,I,1,1/5 A active-/reccive-/apparent- z: Mo 488 bytes, typ. 1.5Mbit/s
E power, frenquencies, cos ¢ ofphases & Supply: max. 260 mA per module, up to 4 modules*
A Supply: max. 150 mA per modul, up to 7 modules* i)

net-line FW-5-GATE microRTU
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Technical data:

Construction

Communication

Inputs/outputs

Protocols

PLCprogramming

CPUseries5+

Memoryexpansion

Real-time clock

Statusdisplays

Operational controls

Programming interface

Faultsignal output

Powersupply

Dielectricstrength

net-lineFW-5-GATE

Substation/bay control, telecontrol and automation system in plastic housing,
expandable with 1/0O and communication modules for DIN rail mounting

2 Ethemet LAN TCP/IP, 10/100BaseTx, auto-MDIX, auto-negotiation
1EIA/RS-485 interface, galvanicallyisolated

1EIA/RS-485 meter inferface or CS/S0 interface, galvanically isolated
1EIA/RS-232/V .24 interface

Sensor for ambient/transformer temperature, -20° to 100° C+£2°C,

up to 12expansion modules for operation of single-/double-point, tfransform-
er fap and alarm signals, measurands, metered values, single, double and
fransformer tap commands, set points, metered value pulse outputs

IEC 61850 ‘|[ED and protfective equipment

|IEC 60870-5-101 -telecontrol technology, station confrol technology
IEC 60870-5-103 -protective equipment

IEC 60870-5-104 -TCP/IP link fo control centre
IEC 62056-21 -smart meter link (former IEC 1107)
SML -SyM?2 smart meter link via Ethemet

DNP3 server serial/IP

DSfG -natural gasinterface

Modbus RTU/TCP ‘master/slave

Profibus-DP slave, MPI/3964R/RK512 -field bus
SNMP -network management

NTP/SNTP/DCF -clock synchronisation
VPN-Tunnel -IPsec IKEv1/IKEv2, OpenVPN

IEC 61131-3 compatible via codell, 128 kb program memory

RISC processor core, 400MIP@400 MHz, MMU, watchdog, real-time clock
384 MB memory (128 MB SDRAM, 256 MB Flash-EPROM)

optional microSD cardup to 8 GB, 1GB up to setIT VS

Errors max. £20 ppm over entire temperature range, mainfenance-free buffer,
daylight saving time changeover, leap year correction

LED infront panelfor system, communication and binary process values
detailed diagnostics via integrated web server

PLC switch in front panel RUN/RUN-P/STOP
USB pushbutton for configuration/backup/recovery functions

Ethernet LAN 10/100BaseTx, auto-MDIX, USB 2.0 device 12Mbit/s,
USB 2.0 host 12Mbit/s (configuration/archive synchronisation via stick)

fo be configured fo relay output
+20 to 72 VDCmax. 5 W, (24 VDC0.2 A/60 VDCO0.1 A) without expansion

Power failure management with power failure buffering
220 VDCand 230 V AC via FW-5-GATE-230 or external modules

5 kV surge supply & process I/O to PE, according to class VW3
2.5 kV surge, supply to measurands, EIA/RS-232, USB

Standards EMC: IEC 60870-2-1, EN 61000-4-x, EN 55022,
Insulation: IEC 60870-2-1, IEC60255-5
NSRL: DIN EN 60950
Housing Micro, polyamide VO, IP20, weight: 240 g, FW-5-GATE-230 300 g
dimensions WxHxD: 45x105%115 mm; FW-5-GATE-230 68x105%x115mm
expansion: 22.5x105x115 mm
Installation DIN rail mounting, DIN-EN 60715 TH35
Terminals MSTB removable screw-type or spring terminal, 0.2 bis 2.5 mm?
Ambient temperature —20° to +70°C, FW-5-GATE: supply > 48 V DC max +60° C

Relative humidity < 80%, without condensation

net-line FW-5-GATE microRTU

Productvariants

FW-5-GATE

2 Ethernet/LAN interfaces,
2 RS-485 field & meter link,
1RS-232/V.24 interface

FW-5-GATEcl

2 Ethernet/LAN interfaces,
1RS-485 fieldinterface,

1CL/SO meter interface/pulse inp.
1RS-232/V .24 interface

FW-5-GATE-230

FW-5-GATE withmains

power supply 140 - 230 VAC/DC,
24 VDCoutputs for process,
modem & battery charging circuit

FW-5-GATE-230cl

FW-5-GATE clwithmains

power supply 140 - 230 VAC/DC,
24 V DCoutputs for process,
modem & battery charging circuit
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net-line FW-5-GATE-4G
with bullt-in LTE modem

The safeconnection
The comprehensive monitoring and control of supply networks and other

large infrastructures is not economically viable without amobile radio connec-
tion. The net-line FW-5-GATE-4G brings together powerful telecontrol tfechnol-
ogy based on the latest series5e generation of CPUs with an LTE modem for
flexible mobile radio connection.

As with all FW-5 series remote terminal units, the FW-5-GATE-4G conbe ex-
tended with I/O extension boards andinterface modules in top-hat assembly.
This makes it easy to implement compact telecontrol systems with the exact
required capacity.

The FW-5-GATE-4G allows for ahigh degree of IT security inharmony with the
requirements of the BDEW whitepaper and BS| recommendations.

Typical applicationareas
¢ Intelligent local network stations with integration of power measurement

terminals, earth fault-/short circuit indicators, network analysis systems and
protective equipment

¢ Feed-in management in renewable energy plants

e Control box for direct marketing and baloncing energy

¢ Inteligent measurement point for wide range regulation in distribution networks

e Monitoring of media andinfrastructure systems in pipelines

e Controls for streetlighting

e Merging virtual power stations using VHPready

net-line FW-5-GATE-4G mobile radio RTU & gateway

EAF

IT-systems

series €

FW-5-GATE-4G overview
Compoact bay station controller
with LTE mobile radio module in
amicro housing suitable forfop-
hatrail installation with the new
seriesSe CPUfechnology.

LTE/4G with 3G/2G fallback

for high availability, optional
DUAL-SIM or 450 MHz radio. 2x
independent Ethernet LAN 10/100
BaseTx, 2xRS-485 fieldandmeter
interfaces, RS-232/V.24.
Integration with IEC 61850, DNP3,
IEC 60870-5-101/-104, -103 pro-
tection device link, Modbus, DSfG.
Meter connection IEC 62056-21,
SML or SO pulse.

Hardened system with end-to-end
VPN Tunnel (IPsec/OpenVPN) from
the station.

PLC programming fo IEC 61131-3
optional. Configuration via LAN,
USB, memory stick or micro SD
card.24 VDC supply.

Extension up for 121/O modules.




Hardware
The FW-5-GATE-4G is based on the new series5e CPU genero-

tion. Thanks to aprocessor speed of 1200 MIPS it has enough
power; also with respect to future challenges. The improved
performance in particular has apositive impact on network
communication via IEC 61850 and process point freatment ac-
cording to IEC 60870-5-10x standards. The overall system was
based on amodern Linux kernel which allows greater flexibility
for continuous improvement, especially in terms of IT security.

The main system comprises:

e LTE wirelessmobile modem 4G/3G/2G

e 2 Ethernet LAN TCP/IP connections

2 EIA/RS-485 fieldinterfaces

CL/SO meter interface with

- FW-5-GATE-4G ¢l

- FW-5-GATE-4G-2D ¢l

(reduces the number of RS-485 field interfaces)
EIA/RS-232/V .24 interface

e Temperature sensor, -25° to +100°C

The PS-60 module allows floating power supply (20 fo 72V DC),

galvanicisolation andredundant implementation.

SAE - solutionsin mind

Software
The parametrisation software setlT provides quick launch and

high compatibility with telecontrol systems. Thanks to full
configuration of all components of the FW-5-GATE-4G devicein
setlT, there is no need fo infegrate or adapt an externalmodem,
which canbe time-consuming. Up fo 8 VPN tunnels with end-
fo-end-encryption canbe set up from the station. In addition,
all available information from the mobile radio module conbe
used in the setlT diagnosticsfunctions.

The optional Soft-SPS codelT offers additional flexibility and
allows for the implementation of diverse PLC programs as per
[EC 61131-3.

The visIT Web-based plant visualisation tool
¢ allows user inferfaces fo be creafed conveniently by import-

ing process variables fromset|T

e runs as arunfime in the remote terminal unit, has access to
its process data/logged values and caondisplay information
relevant for service andoperation.

e conbedisplayed safely on almost all HTML5-enabled
terminals, smartphones or tablets.

W setIT 42 codelT @ visIT

If requested, we can assist you with complete project processing. From selecting the best fitting components to coordinating all

project parficipants fo practical integration of systems info existing infrastructures. In all these areas, you can take advantage of

our extensive know-how.

Control centres

| B=) 1EC60870-5-104

Telecontrol master station (optional)

net-lineFW-50
=
Router
| =] 1£C60870-5-104 | RIS
1
5 )
RTU

net-line FW-5-GATE-4G with

e PM-1 power measuring board

e Short- and earthcircuit indicator
e Protectionrelay earth fault

net-line FW-5-GATE-4G mobile radio RTU & gateway

& visIT

Datasynchronisation
TCP/IP

_______ o ' VPN
| ¢ encryption

IEC60870-5-103
IEC61850




series5eITsecurity

seriesSe fechnology allows for comprehensive IT-Security
measures as required in the current requirement profilesof the
BDEW whitepaper andBSI recommendations. Security is ver-
ified using audits from renown consultants and offices backed
up by periodical internal penetration tests.

e Hardened modern kernel
¢ Extended firewallrules with granular permissionscontrols
e Denial of Service identification DDOS
e Active ports are restricted to application choice
o https/ftps for protected web servers andremote access
e End-to-end encryption through
- IPSec (IKEv1/IKEv2
- OpenVPN
e SYSLOG service
e User administration with free role based assignment
e Signedfirmware
¢ Signeddatabase
e System commands for releasing diagnosticsaccess
e Pafch management

LTE mobile radio modules:
The LTE module radio module offers aflexible coupling to the

conductor and energy management systems with high avail-
ability through its double antenna MIMO transmission (Multiple
Input Multiple Output) and 3G/2G network fallback capatbility.
The basis module allows 3GPP cat3 communication up to 100
Mbit/s. Amodule is offered as an option with 3GPP catlwith 10
Mbit/s, DUAL-SIM and GPS time synchronisation.

FW-5-GATE-4G Default mobilerouter

LTEmodule 3GPP rel8, cat3; Europe EMEA

LTE 100 Mbit/s down, 50 Mbit/s up

HSPA+ 42 Mbit/s down, 5.7 6 Mbit/s up, WCDMA 384 kbit/s; EDGE
236.8 kbit/s, GPRS 85.6 kbit/s

Bands 4G: FDD B1/B2/B3/B5/B7/B8/B20

3G:B1/B2/B5/B8 HSPA+/WCDMA

2G:850/900/1800/1900 MHz

MIMO DL, LTE &HSPA, SMA-f

Transmission

Antenna
FW-5-GATE-4G-2D mobile router LTE-loT, DUAL-SIM & GPS
LTE-loT module 3GPP rell1, catl, Europe, Asia
LTE 10 Mbit/s down, 5 Mbit/s up
HSPA+ 42 Mbit/s down, 5.7 6 Mbit/s up, WCDMA 384 kbit/s, DGE
236.8 kbit/s, GPRS 85.6 kbit/s
Bands AGFDDLTE:B1/B3/B5/B7/B8/B20
3G WCDMA:B1/B5/B8
2G GSM: B3/B8 900/1800 MHz

Transmission

Antenna MIMO DL, SMA-f
other DUAL-SIM DSSS, GNSS: GPS/Glonass/Galileo, clock synchronisation
FW-5-GATE-450 mobile router for 450 MHz CDMA networks

CDMA450 CDMA 1XEV-DOrB (ISF-856-A) & 1xRTT, Europe
Transmission 2.4 Mbit/s download, 0.15 Mbit/s upload
Bands CDMA 450 MHz B31

Antenna diversity, SMA-f

net-line FW-5-GATE-4G mobile radio RTU & gateway

Extension modules
The net-line FW-5-GATE-4G canbe flexibly expandedwith up to

12extension modules (EM) and as required via aninternal bus
system. If the power supply fo the basis station is not sufficient,
the current booster PWR-1 caonprovide an additional 2.8 A. The
TBUS expansion allows distributed EMs to beintegrated as a
remote I/O. Like the base unit, all the modules except for PM-1
are equipped with screw or spring ferminals.

RERR - ARAMARASARAR AAXA RARA ARAA RAAR RIAR ARAA RRRA

*up to 12modules with TBUS-Ror current booster PWR-1

8DI 8 messages +18 ...£72VDC, as per roof

8DI-220 8 messages +110/+220 VDC, as perroot

8DO 8 relays no. 72 VDC, 2-pole, isolated

8D0-220 8 relays no. 220 VDC, 230 V AC,2-pole, isolated

4A1 4 measured values 16 bit, £2.5 /+5 /£10 /£20 mA, 2-pole
2A0 2 set point commands 16 bit +20mA, 2-pole

4A0 4 set point commands 16 bit +20mA, 2-pole

8DI2AI 8 messages 18 ... £72VDC, as per root

2 measured values 16 bit, 2.5 /+5 /+10 /20 mA, 2-pole

8DI2AI-220 8 messages +110/+220 VDC, as per roof
2 measured values 16 bif, 2.5 /+5 /10 /220 mA, 2-pole
4DI14DO-1 4 messages 18 ... +72 VDC, 2-pole, isolated
4 commands comonostable 75 VDC, 2 Aup to 48 VDC
4D14D0-2 4 messages +18 ... £72 VDC, 2-pole, isolated
4 commands cobistable, 75 VDC, 2 Aup to 48 VDC
DSO-1 6 commands 72 VDC 1.5-pole 1/n, measuring circuit test
6 return information 18...72VDC
DSO0-2 2 commands 72 VDC 2-pole 1/n, measuring circuit test
2 return information 18...72 VDC
RES-1 4 S0 inputs message/counter vales
2 measured values 16 bit, £2.5 /+5 /£10 /20 mA, 2-pole
4 relays no 72 VDC, 2-pole, isolated
PM-1 power measurement terminal for LV- and MS networks
Measurement via converter, Rogowski coil or sensors
PDPS-1 Profibus-DP Slave




Technicaldata:

Structure

Communication

Inputs/outputs

Protocols

PLCprogramming

CPUseries 5e

Memory extension

Real timeclock

Statusdisplays

Operationalcontrols

Programminginterface

Fault signaloutput

Powersupply

Dielectric strength

Standards

Housing

Installation

Terminals:

Environment

net-line FW-5-GATE-4G

Station control, telecontrol and automation system in plastic housing, canbe
expanded with /O and communication modules for top-hat rail mounting

LTE modem 4G, fallback fo 3G/2G, MIMO, opt. DUAL-SIM

2 Ethermet LAN TCP/IP, 10/100BaseTx, auto-MDIX, auto-negotiation
1EIA/RS-485 interface, floating

1EIA/RS-485 counterinterface or CL/SO interface, floating
1EIA/RS-232/V .24 interface

up to 12expansion modules for detecting single-point, double-point, trans-
former tap and fault signals, measured values, metered values, single, double
and fransformer fap commands, temperature sensor -25° to +100° C+2° C

IEC 61850 -IED and protection device coupling

|IEC 60870-5-101 -telecontrol technology, station confrol technology
IEC 60870-5-103 -protection device coupling

IEC 60870-5-104 -TCP/IP coupling to confrol centre
DNP3 server -serial/IP

IEC 62056-21 ‘meter connection (IEC 1107)

SML -SyM?2 meter connection via Ethemet

DSfG -Digital interface for gas measuring devices
Modbus RTU/TCP ‘master/slave,

Profibus-DP slave, MPI/3964R/RK512 -field bus
SNMPvV3 ‘Network management

NTP-/SNTP-/DCF clock synchronisation

VPN tunnel -IPsec IKEv1/IKEv2

IEC 61131-3 compatible via codell, 128 kb program memory

RISC processor Cortex-A8, 1200MIPS@800 MHz, FPU, Watchdog, RTC
1GB RAM (512 MB SDRAM, 512 MB SLC Flash), 8 MB NOR Flash

micro-SD card 1GB

Summer/winter fime changeover, leap year correction, max. +10 ppm over
entire Temperature range, maintenance free buffer up to 60 days

LED in front panel for system, communication and binary process values
further diagnostics via integrated web server, optonal: visIT plant visualisation

PLC switch in front panelRUN/STOP
USB pushbutton for configuration/backup/recovery function

Ethernet LAN 10/100BaseTx, auto-MDIX, USB 2.0 device 480 Mbit/s,
USB 2.0 host 480 Mbit/s (configuration/archive synchronisation via stick)

configurable forelay

24 VDCmax. 5 W, 0.2 A@24 VDC without extension, no isolation
power failure management with power failure buffering
opt. PS-60 wide-range 20 ... 72V DC, redundant power supply, isolation

5 kV surge, supply and process I/O for PE, as per Class VW3
2.5 kV surge, supply to EIA/RS-232, USB

EMC: IEC 61000-6-2, IEC 61000-6-3, ETSI EN 301489-24

Isolation: IEC 60870-2-1, IEC60255-5

R&TTE: ETSI EN 301511, ETSI EN TS 125-101, ETSI EN TS 151 010-1, EN 62311
NSRL: DIN EN 60950

FW-5 Micro, polyamide VO, IP20, weight 310g
Dimensions: 68x105x115 mm; EMs: 22.5x105x115 mm (WxHxD)

DIN top-hatrail, DIN-EN 60715 TH35

withdrawable MSTB screw or spring terminal, 0.2 bis 2.5 mm?

—20° to +70°C , as of 5 EMs max +60° C, max. 3000m above sea level
relative humidity <95%, without condensation

net-line FW-5-GATE-4G mobile radio RTU & gateway

Productvariants

FW-5-GATE-4G

RTU with 4G mobileradio modem

2 LAN interfaces, separated
2 RS-485 field- & meter connec-
tion 1RS-232/V.24 interface

FW-5-GATE-4G CL

RTU with 4 mobile radio modems

2 LAN interfaces, 1RS-485 field
interface, 1CL/SO meter pulse
interface, 1RS-232/V.24 interface

FW-5-GATE-4G-2D

as with FW-5-GATE-4G,

4G module cat1,LTE loT, DU-
AL-SIM, GPS Position and clock
sync.

FW-5-GATE-4G-2D CL

as with FW-5-GATE-4G CL,

4G module cat1,LTE loT, DU-
AL-SIM, GPS position andclock
Sync.

FW-5-GATE-450

as WithFW-5-GATE-4G,

450 MHz CDMA privateradio
network.

FW-5-GATE-450CL

as with FW-5-GATE-4G CL,
450 MHz CDMA privateradio
network.
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TBUS remotel/O
Flexible bus extension

TBUS remote I/0 collects remote data TBUS extension
The TBUS extension offers alow-cost method for coupling defached fields and brief characteristics
remote measuring points to atelecontrol system. Instead of installing acom- Extension of the TBUS for setting up
plete FW-5, or needing elaborate cabling of signal andmeasurement lines fo a Remote 1/O using remote extension
centralRTU, expansion modules of the FW-5 family are installed inadecentral- modules of the FW-5 and FW-5-
ised manner and connectedto the TBUS extension with asimple patfch cable. GATE series. Integration of the indi-
cations, meters, measured values
Remote I/O allows manufacturers of switching equipment fo fully pre-wire andswitching elementsin close
switch panels, and fully install andtest measurement points and switching el- proximity to the sensor/power unit;
ements o the extension boards; the commissioner only needs to fit the pafch the pre-wiring of e.g. control panels
cables to acentral FW-5 or FW-5-GATE. by the system integrator is possible.

Remote I/O allows for asignificantly
more flexible integration of process

Typicalapplicationareas data.Indications, measuring points
 Switching stations andswitching elements are wired

» Substations in adecentralised way on extension
» Water towers and pump confrollers boards of the FW-5 series.

» Waste water plants Remote I/O establishes the link be-
» Applications with decentralised measuring or metering points tween the extension modules to the

station via a patchcable.

TBUS remotel/O 27




Simple Integration Productvariants

The bus signalis read on an FW-5 or FW- . - -
5-GATE with sender TBUS-T as the last war || TBUS-T é
expansion module of the block, androut- = - Transmitter bus extension <§
edto the TBUS-R receiver over aCATée ! ”i Transmitter remote I/O B
cable.This unit again powers the local g A é

expansion modules and connects up the [t

modules o the bus. Up to tenislands con TBUS-R

beinstalled decentrally.

No more current limiting

With an additional 2.8 Ameans power, the TBUS-R's integrated power supply is
also provided to alarger number of current-hungry expansion modules (such as
the DSO-1, DSO-2 andRES-1).

The system works fransparently andwith all expansion module typesin allsetlT

versions. Aspecial configuration is nof necessary.

Technical data:

Design

FW-5 modules

Link

Connections

Statusindicators

TBUS-T

TBUS-R

Statusindicators

Controls

Housing

Installation

TBUS extension TBUS-T/TBUS-R

Integration of decentralised process dafa - Remote 1/O - an FW-5 /FW-5-GATE
Remote extension modules (EWB) of the FW-5 series are connected using the
patchcablefor the extension of the TBUS signal

All extension modules of the FW-5 series
Removal of the cument limitation through re-feeding with TBUS-R for eachblock

Transparent transmission of the TBUS signals via CATée patch cable

RJ-45 for TBUS link

2 screw terminals MSTB 2-pin 0.2 to 2.5 mm? for interlocking signals of the
command termination cmd and 1/n of the DSO-x

TBUS-R has anadditional MSTB 4-pin power supply 0.2 to 2.5 mm?

LEDs in the front panel for data, status, control lines andinterlock

Transmitter module remote I/O as the last expansion module in the block,
fransparent transmission of the TBUS signals

Receiver module remote /O

Power supply 24 - 60 VDC+* 20 %, 20 VA floating, isolation 1500 VAC
Supply of the extension module with 2.8 A, load shedding when exceeded
Enables powering up to 10 modules

additional indication: error, status, Uext

DIP switch for selecting behaviour during communicationerrors

Micro housing, Polyamide VO, IP 20
Dimensions 22.5x105x115 mm (WxHxD), Weight TBUS-T 90 g, TBUS-R 140 g

DIN top-hatrail, DIN-EN 60715 TH35

Ambient temperature

Relative humidity

-20° ...+70° C,with asupply > 48 VDC max. +55°C

<80%, without condensation

Receiver bus extension
Receiverremote I/O
Integrated power supply
24-60VDC+20%

Up fo 10 expansion modules

TBUSset
Transmitter + receiver + patch cable
TBUS-T+TBUS-R+10 m CATée cable
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SAE IT-systems GmbH & Co.KG
Im Gewerbegebiet Pesch 14
50767 Koln (Cologne, Germany)
Phone: +49(0)221/59808-0
Fox: +49(0)221/59808-60
info@sae-it.de

www.sae-it.de
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advanio
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Advanio Tech Co., Ltd

11F Intemational College No. 1, Sec. 1, Xuecheng
Rd., Dashu Dist, Kaohsiung City 840, Taiwan
Phone: +886(7)6561726

Fox: +886(7)6567128

info@advanio.com.tw
www.advanio.com.tw
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