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Comparison of energy - efficient RTUs/PLCs for WsV.de

remote control and monitoring of renewable powered lights

Content of the presentation

=  Short overview ,MTTS* (marine traffic technology system)
= Remote control and monitoring of lights by the ,VIF-service® as part of the ,,MTTS“
= General requirements for an outstation control unit
= Implementation of a low power outstation control unit
=  Comparison of different RTU’s/PLC

= Conclusion
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Remote control and monitoring of lights in the

-MTTS" by the ,,VIF-Service® (FXA)

= The ,MTTS* (marine traffic

technology system) on the
German coast has been realized
to a high level (in harmony with
|ALA Guidelines 1113 and 1114).

$

WSV.de

common shore-based
system

Data
Jiollection Va'“g:tl:ded
nd Data |
VTransfer Processing

= Fixed visual aids to navigation
become migrated into the ,VIF-
service“ (Fixed Visual Aids
Service (FXA)).

Traffic objects,
including
ships
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The ,VIF-service® consists of:

Shore based
Lthird party” users

= central components in 3 data
centers (Wilhelmshaven,
Brunsbittel, Libeck) and

= nearly 900 lights (outstations).
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Remote control and monitoring of lights by the

“VIF-service” (FXA)

D )
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DIENSTMANAGEMENT VIF

Ubersichtskarte Leuchtfeuer konfigurieren Anzeigen Venwalten

UBERSICHTSKARTE
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ES '

-,—'-_-' ;. /umanagerﬁent of technical data apprbyals'etc

Willkommen, vif admin ! [ Passwort &ndern - Log Out ]

light overview

- | last communication

light name: Borkum, GroRer
Leuchtturm
light no.. 321300

flash character FI (2)W 12 s

data center connection
13.08.2016, 717

"\ ' o e

"."x Hlge - A |

- coast Wiﬂé S'Verwew of alrlights A
- remote cohtrol and monitoring functions Ly

communication error D
login light control
monitoring
BM SM AM

power supply . D D
state VIF outstation control [] [ ] [ ]
time error D
maintenance D
light state BO0
light intensity "night" .

| light intensity "day" D

| light intensity to low []
light availability 99,82 %

structure illumination . D D

structur ilumination availabiity 99,82 %

| light on by astronomical clack .

light on by twilight switch D
environmental brightness 250 Ix

| |light on by visibility [ |
| last switch-on time:

1206 2016, 2017
13.06.2016, 717

last switch-off time

message acknowledge

message reset

remote control
automatic operation ﬁ

manual operation
message update
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Replacement of 900 lights: specification for the WsV.de

outstation control unit
= Definition of light source classes, different power sections, handling of the light sources

= Definition of coast-wide unified messages and commands for remote control/monitoring
in dependance of the light source class

= Remote control/monitoring management: Data transfer between the outstation control unit
and the central service components (data center).

= Human machine interface (HMI) for r—
configuration and maintenance, locally panel@

and remotely access. remote control and
monitoring system (VIF
service management)
malntenance

= Operation modes: automatic, manual,
maintenance

= Astronomical clock, time synchronisation ﬁ 5 | “.3'
= TWi|ig ht switch r — - local mon;ﬁ;i{r)ﬁl :;2 —_— astionomical  Message tableau
= Flash character generator OuOFF " oporson  operon Ogéﬁﬁ; cock_— ghthouse
= Measurements: voltages, currents, - :
luminosity, temperature, humidity [ e command fink

. I;lllcciglrtsormg of digital contacts, control of logic stk wambg Mol
= Handling of the renewable energy source [ B monitoring
= Calculations, for example availability [ ..
= Mechanical requirements .
-> Normally a PLC is used to implement those

functions. lights 1 ... n
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Remote control and monitoring of renewable WSV.de
powered lights

The goal is to integrate them into the
MTTS by:

Problem: the available power is less than 2W,
a standard PLC needs 10W or more.

Most lights on the German coast are powered by mains.

But: small lights and lights on positions, where no main is available, are powered by
renewable energy sources.

At present some of them are not monitored or are monitored by systems with limited
performance.

implementation of all functions
according to the coast-wide
specification

use of wireless communication for
data transmission

using the IEC 60870-5-104 protocol
encryption of data transmission
reliable hardware, PLC-based

programming according to DIN EN
61131-3
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Hardware layout for a low power outstation control unit

WSV.de
- Handling of the light source (voltage, messages and | | 3G Modul, | i R
current, error, fuse) commands of SIMcard | &
: |- Management of remote control and class F2, trans-
: | monitoring including data transmission [ mission by
solar charge controller ¢ |- Human machine interface (HMI) GPRS, IEC PLC/RTU Data Center
¢ |- Operation modes: automatic, manual, 60870-5-104 ]
: | maintenance protocol VTBN Gateway
(P+UB - Astronomical clock, time synchronisation Web inter- ] I PG
automatic automatic ¢ |- twilight switch face (HMI) '\
-\ f A\ f : |- flash charcter generator
use use : . . OPC Server -—>
¢ |- measurements: voltages, currents, luminosity
: | temperature, humidity _
solar battery i |- monitoring contacts, controlling actors <> RS-232
modules i |- monitoring solar energy source via RS-232 RS-485
+ i |- calculating availability
+ 3
—— : HW-interface
- Digital 1/0 Analog I/O
i Yy 299 lddddddd ool|UB| Bat
0P COOCOOOOO® 2000000 00000@ | (OO
i 11 ] e S e 7 751 B ) ol I I e +UB(L11
warning lamp
"maintenance”
. LED lantern + —|[control
power input 12V 7 2
I
overvoiiage { + —|[Flash | |Error SB
A A +
protection (Z T 3 5 diaital | "
J- -
+UB automatic —* o Igital Inputs
"\ fuse @voltage mea- h @ current mea- - 4 d|g|ta| OU’[pU’[S
t :
g suremen 7 1 surement - 6 analog inputs
@voltage mea- |;| +UB ol = , - serial interface
surement I automatic
: -\ fuse +UB +UB
b temp/humidity | * |+ |+ | |- 7 luminesity-  [*[*
X ? pizeediile: +UB ‘/géisensor T | L] sensor HEA
Dipl.- Ing. Peter Schneider +UBO H 57 b JE Ak foil 7




Wir machen Schifffahrt méglich.

WSV.de

Testing different RTU s/PLC

In cooperation with the ,University Of Applied
Sciences Emden/Leer‘ 2 RTU’s and a PLC have
been tested for suitability as an outstation
control unit for renewable powered lights:

=  “WebRtu” from “EES”

=  “RTU3030C” from Siemens (new on the
market)

= |LC 151 from Phoenix Contact (typical
industry-PLC, not specially developed for
energy saving application, but generally low
energy consumption)

ITCHAL
SIEMENS

The tests have been done theoretical (data sheet
comparison) and practical (measurements).

During the measurements the controllers operated under
the same conditions: Each RTU/PLC was programmed to ¥ |
realize comparable functions. 90998 s sese se veso
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Testing different RTU s/PLC: data sheet comparison

characteristic WebRTU RTU3030C ILC151

24 V
215 MA@ 24 V (5,16 W)

supply voltage
rated current

inputs, outputs 16 digital inputs

4 digital outputs

programming language
integrated modem

external storage

HMI for maintenance no information available

internal sensors no internal sensors

temperature range
protection class
IEC 60870-5-104
real time clock
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Testing different RTU s/PLC: comparison by measurements

Different measurement setups:

oscilloscope

CH1 CH2 GND
(=T T+ ]

DC Power supply

~
230V AC 12vDC

EES WebRTU

25 Untitled 1 * - LabVIEW SignalExpress
File Edit View Tools AddStep DataView Window Help

Q) Add Step Stop ~ =k Run Once | @ Record % Resetal G T Add Display

[ B8 Step Setup Data View |

Sros
#=..]| Tek TDS1000/2000
I» 25 TDS 20220(CHT)
I» 5 TDS 2022Cc(CH2)

Voltage (V)

Watting for trigger

Siemens RTU3030C

oscilloscope

CH1 CHZ GND

DC power supply

P~

230V AC 12v DC

Phoenix ILC151
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3 Logs
@ Snapshots

Power measurements by use of:

- shunt resistor

- voltage measurements by an oscilloscope

- mathematic calculations (PC and “LabView”).

Measurement results:
- WebRTU: 1.28 W

- RTU3030C: 1.18 W
-ILC151: 3.67 W
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Conclusion

= The ILC151 is performant, but it has not been
developed for low energy consumption (3,67 W).

= The RTU3030C is not able to execute complex

Technical data

= (QOperating system:
LIRIUX SR

algorithms. Measured values can be easily = 16 digital
: inputs/outputs
recorded and transmitted to a control system. It (programmable)

has a low power consumption (1,18 W). For the
application in a VIF-service outstation it does not
have enough inputs/outputs. But: An update is in
preparation.

= The WebRtu is best suited for a low power
outstation control unit. It is able to perform

= 8 analogue inputs
= 2 analogue outputs

= |nterfaces:
Ethernet, RS232,
RS485, USB 2.0

= |ntegrated 3G-

complex algorithms and has a relatively small Modem
energy consumption (1,28 W). It offers various * Supply voltage
possibilities for connection to control systems. range : 8 — 30V
= Current

What are the next steps ? consumption:

- At the moment 10 reference lights with the 50mA@ 24 V
"WebRtu" are under construction. = Real time clock

- After successful tests probably a large part of (RTC) _
the renewable powered lights on the German - 'ro“) rgrmBrgg%e I

coast will be equipped with the WebRtu.
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Thanks for your attention!

Contact

Dipl.- Ing. Peter Schneider

Central Engineering and Maintenance Office

for Maritime Traffic Technology, Wilhelmshaven
MVt 13 / system support visual aids to navigation
phone: +49 (0) 4927 1877 291

fax: +49 (0) 4927 1877 299

Address:

BiMV1t c/o

WasserstraBBen- und Schifffahrtsamt Emden
Am Eisenbahndock 3

26725 Emden

Germany
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