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I ntr oduction

The hardware of Blue Ocean VDR / S'VDR consists of 2 mgjor parts.

- Main unit, with Power supply, control and measurements sub-units. All
these items are placed in a single metal rack with dimensions: H x W x
D : (.. x..x..)mm with gross weight approximately 15kg.

- The Capsule, to be described elsewhere.
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3.1 Main Unit

The main unit rack is protected by a front door with a glass window that
provides access to the alarms and the computer. Removing 3 screws the control
computer subsystem opens as a back door that provides access to al the
electrical / electronic equipment and cables. The cables are inserted into the
rack from the rear bottom side.

Front View of the Rack
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Front View
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This the front side of the main unit with the door open. In normal operation the
door is closed. Here you can see:

1. Monitor
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2. Alarms

Over the monitor there are 2 buttons and 3 lamps:

- The green lamp is the "auxiliary power on". It islit when the 24V come
from the ship’s auxiliary power. If it is off, the system relies only on ship’s
220V ac. The green lamp is tested by pressing the test button, as with all lamps.
- The red lamp is the main control unit "malfunction alarm”.

- The yellow lamp is the secondary alarm, generated by the control
computer.

- The “test” button lights the lamps and sounds the alarm.

- The “aarm off” button acknowledges the alarm and closes the buzzer.

3. Keyboard and mouse pad

Rear Block —1/O Units

- J":

Top Rear View

1. The optional PLC main unit. It collects data from its modules and
transmits them to the VDR main unit whenever scanned, through a serial
connection. The green light “RUN" on the top left corner indicates when
lit, that the unit is functioning. To force the unit to stop or to restart it,
find the switches under the small lid on the right side of unit.

2. The PLC modules. They may be digital or analog according to the needs
of the specific installation.

3. Power supply units that provides power to the system.

4, Power supply control board.

5. Microphone and VHF Mixer. This module has 8 microphone and 4 Line
inputs (for the VHF units) with independent volume for each input and
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bass-tremble setting for each output. All microphone signals are mixed
into the Left channel and all the line signals are mixed into the Right
channel of the stereo output.

6. Under the mixer there is the video grabber unit.

bottom rear view

7. The control board supervises the Main Unit and the power supplies and
sounds an audible (and visible) alarm if the main unit stops for more
than 60 seconds

On the bottom line you can see the input/output connections.

8. Power inputs: 85-240 Vac, 24V dc, power output for the capsule

0. The Multi Serial adapter unit. Each of these devices multiplexes the data
coming from 8 NMEA transmitters (IEC61162-1) or an |IEC61162-2
transmitter into a single serial output line. The seria output is connected
to the VDR main unit.

10.  the microphone connection strip

Back of main control unit
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On the main control unit are the following connections:

1. USB Hasp for software and data security

2. Ethernet cable for capsule and network communications
3. USB connections from subsystems

3.7 17/7/2007



Comeas Ltd Blue Ocean VDR/S-VDR Hardware

3.3 PLCINSTALLATION

3.3.1 Purpose of the manual

This product (VDR / S'VDR) uses a PLC (Programmable Logic Controller) that
belongs to the Siemens S7-200 series. It is a line of micro-programmable logic
controllers (Micro PLCs) that due to their compact design, low cost and powerful
instruction set can control a variety of small, medium or large scale automation

applications.

This manual provides information about installing and programming the S7-200
Micro PLCs, as well as the analogue and digital modules that might need, and is
designed for engineers, programmers, installers, and electricians who have a general

knowledge of programmable logic controllers.

3.3.2 S7-200 CPU

The S7-200 CPU, illustrated in figure 2.1, combines a microprocessor, an integrated
power supply, input circuits, and output circuits in a compact housing to creste a
powerful Micro PLC. After the user has downloaded his’her programme, the S7-200
contains the logic required to monitor and control the input and output devices in your
application.

_ /O LEDs i - Access door:
Status LEDs: _ S N Mode selector switch (RUN/STOP)
System Fault/Diagnostic 3 3 Analog adjustment potentiometer(s)

ESSE;DMG) Expansion port (for most CPUs)

STOP

Terminal connector

Optional cartridge: (removable on CPU 224, CPU 224XP

gen?o_ry CS?ric:(ge \E ,--, ' and CPU 226)
eal-time Cloc - T L
Battery rd \K .'.'Eﬁggé‘é,r{g{
Communications port ~ \K/ T Clip for installation on a standard (DIN) rail

Figure 3.1: S7-200 Micro PLC.
Siemens provides different S7-200 CPU models with a diversity of features and

capabilities that help you create effective solutions for your varied applications. This
product (SVDR) uses either a PLC with CPU 224 DC/DC/DC - 14 digital inputs and
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10 digital outputs (order num.: 6ES7 214-1AD23-0XB0) or a PLC with CPU 224
AC/DC/Relay - 14 digital inputs and 10 digital outputs (order num.: 6ES7 214-
1AD23-0XBO0). Table 2.1 describes briefly some of the main features of the CPU 224.

Feature CPU 224

Physical size (mm) 120.5 x 80 x 62

Program memory:

with run mode edit 8192 bytes

without run mode edit 12288 bytes

Data memory 8192 bytes

Memory backup 100 hours
typical

Local on-board 1/0

Digital 14 1n/10 Out

Analog --

Expansion modules 7 modules'

High-speed counters

Single phase 6 at 30 kHz

Two phase 4 at 20 kHz

Pulse outputs (DC) 2a 20 kHz

Analog adjustments 2

Real-time clock Built-in

Communications ports 1 RS-485

Floating-point math Yes

Digital I/0 image size 256 (128 in, 128 out)

Boolean execution speed 0.22 microseconds/instruction

1 You mug calculate your power budget to determine how much power (or current) the S7-200CPU can provide for your
configuration. If the CPU power budget is exceeded, you may not be able to connect the maximum number of modul es.

Table 3.1;: Main features of S7-200 CPU 224 module.

3.3.3 S7-200 Expansion M odules

To better solve your application requirements, the S7-200 family includes a wide
variety of expansion modules. Y ou can use these expansion modules to add additional
functionality to the S7-200 CPU.

This product (SVDR) makes extensive use of different digital and analogue modules.
The most commonly used expansion modules are the EM221 Digital Input — 16 X
24VDC digital inputs (order num.: 6ES7 221-1BH22-0XA0) and the EM231
Analogue Input — 4 analogue inputs (order num.: 6ES7 231-0HC22-0XA0).

Table 2.2 provides alist of the expansion modules that are currently available.
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Discrete modul es:

Input 8xDCIn 8xACIn 16xDCln

Output 4xDC 4 x Relays 8 x Relay
8 x DC Out 8 x AC Out

Combination 4 x DC In/4 x DC Out 8xDC In/8 x DC Out 16 x DC In/16 x DC Out
4 x DC In/4 x Relay 8 x DC In/8 x Relay 16 x DC In/16 x Relay

Analogue modules:

Input 4 x AnadogueIn 4 x Thermocouple In 2XRTDIn

Output 2 x Anaogue Out

Combination 4 x Anaogue In/1 x
Analogue Out

Intelligent modules | Position Modem PROFIBUS-DP
Ethernet Internet

Other modules AS—Interface

Table 3.2: S7-200 expansion modules.

3.3.4 Programming an S7-200 CPU 224
The programming of the S7-200 CPU 224 is done in assembly using Siemens STEP 7
-Micro/WIN programming package. The steps for downloading a programme onto the
PLC are asfollows:

@ Run Siemens STEP 7 - Micro/WIN. A window like the one in figure 2.2 will

appear on the screen.
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Figure 3.2: Main window of Siemens STEP 7 - Micro/WIN

@ Open the file you wish to download. The file has extension .mwp.
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@ Force PLC from Run mode to Term mode using the mode selector switch
hiding under the access door on the PLC. This is done by firstly putting the
PLC to Stop mode and then to Term mode.

@ The user then establishes if there are any communications between the
computer (PC or laptop) and the PLC. This is done by simply pressing the
button marked as Communications on the Navigation Bar. If the Navigation
Bar is not visible then make it visible by selecting View— Frame—Navigation
Bar. When the Communications button is clicked a window labelled as

Communications will appear. See figure 2.3.
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Figure 3.3: Communications window before the Refresh button is pressed.

@ On the Communications window double click where it says Double-Click to
Refresh. If the RS-232 on the computer, the PPl Multi-Master Cable and the
PLC are al right, then on the Communications window should appear the PLC
used in the system. See figure 2.4.
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Figure 3.4: Communications window after the Refresh button is pressed.

311 17/7/2007



Comas Ltd Blue Ocean VDR/S-VDR Hardware

@ Double clicking on the PLC image on the Communications window another
window should appear containing all the necessary information about the PLC
and the expansion modules attached to it. See figure 2.5.
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Figure 3.5: PLC information window.

@ If the user has established communication with the PLC and all the expansion
modules, then the only thing remaining to do isto return to the Main window.

@ Once on the Main window, select PLC—Clear..., then select PLC—Compile
All, and finally press the Download button placed on the Main Tool bar to
download the programme to the PLC.

@ The PLC must be forced back to the Run mode using the mode selector switch
hiding under the access door on the PLC. This is done by simply putting the

PLC from the Term mode that it is to the Run mode.

3.3.5 Communication Options

Siemens provides two programming options for connecting your computer to your S7-
200: a direct connection with a PPl Multi-Master Cable, or a Communications
Processor (CP) card with an MPI cable.

This product (SVDR) uses a PPl Multi-Master programming cable operating on

38.4kbpersec, illustrated in figure 2.6, to connect your computer to the S7-200. This
cable connects the communications port of the S7-200 to the serial communications of
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your computer. The PPl Multi-Master programming cable can also be used to connect
other communications devices to the S7-200.
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Tx Green RS-232 transmit indicator
Rx Green RS-232 receive indicator
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Figure 3.6: S7-200 RS-232/PPI Multi-Master Cable Dimensions, Label and LEDs.

The above shown Dip switch, which is actually positioned on the PPI Multi-Master
programming cable, must have all its switches positioned to zero.

3.3.6 Wiring an S7-200 CPU 224

As it has already been mentioned this product (SVDR) uses either a PLC with CPU
224 DC/DC/DC - 14 digital inputs and 10 digital outputs (order num.: 6ES7 214-
1AD23-0XB0) or a PLC with CPU 224 AC/DC/Relay - 14 digital inputs and 10
digital outputs (order num.: 6ES7 214-1AD23-0XB0). The following two figures
(figures 2.7 and 2.8) illustrate how those two PLCs are wired.
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Figure 3.7: S7-200 CPU 224 DC/DC/DC wiring diagram.
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Figure 3.8: S7-200 CPU 224 AC/DC/Relay wiring diagram.
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A very important note for the person who will wire up the system is that he/she should
start wiring the PLC, as well as any expansion modules, from the least significant bits

to the most significant bits (looking at figures 2.7 or 2.8, that is from the screw
labelled 0.0 to the screw labelled 1.5).

3.3.7 Wiring the Expansion M odules

As it has already been mentioned this product (SVDR) uses the following two
expansion modules, the EM221 Digital Input — 16 x 24V DC digital inputs (order
num.: 6ES7 221-1BH22-0XA0) and the EM231 Analogue Input — 4 analogue inputs
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(order num.: 6ES7 231-0HC22-0XA0). The following two figures (figures 2.9 and

2.10) show how those two modules are wired.
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Figure 3.9: Wiring diagram Digital Input expansion module.
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Figure 3.10: Wiring diagram Analogue I nput expansion module.
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A very important note for the person who will wire up the system is that he/she should
place next to the PLC first the Digital expansion modules and then the Analogue
expansion modules. The wiring of the expansion modules should also be done from
the least significant bits to the most significant bits (looking at figures 2.9, that is from
the screw positioned on the top left hand corner, labelled .0 to the screw on the bottom
right hand corner labelled .7, and looking at figures 2.10, that is from the screw
positioned on the top left hand corner, labelled A+ to the screw on the top right hand
corner labelled D+).

Configuration for EM 231

Table 2.3 shows how to configure the EM231 module using the configuration DIP
switches. Switches 1, 2, and 3 select the analogue input range. All inputs are set to the
same analogue input range. In this table, ON is closed, and OFF is open. The switch
settings are read only when the power is turned on.

Unipolar _
Full-Scale Input Resolution
SW1 SW2 SW3
OFF ON Oto 10V 2.5mVv
ON Oto 5V 1.25mV
ON OFF
0to 20mA SuA
Bipolar :
Full-Scale Input Resolution
SW1 SW2 SW3
OFF ON +5V 2.5mv
OFF
ON OFF 2.5V 1.25mV

Table 3.3: EM231 Configuration Switch Table to Select Analogue Input Range.

According to Table 2.3 the Dip switch placed on the Analogue extension modules
should be configured as follows. Switch SW1 (labelled 1) should be ON71, switch
SW2 (labelled 2) should be OFF| and switch SW3 (labelled 3) should be ON7.
Switches SW4, SW5, and SW6 (labelled 4, 5, and 6) should be OFF|.
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3.4 NM EA Concentrator

The Multi Serial adapter unit. Each of these devices multiplexes the data
coming from 8 NMEA transmitters (IEC61162-1) or an |EC61162-2 transmitter
into asingle serial output line. The seria output is connected to the VDR main
unit.
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The eight inputs are the two more lefts groups of connection. The connections
labeled RS485 are optional and are not used in this configuration. At the right
sideisthe supply input.

The inputs are protected for overvoltage and reverse polarity. Below a
simplified diagram of the inputs is depicted.
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The outputs of the concentrator are on a DB9 connector on the top of the unit.
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3.5Mixer

Microphone and VHF Mixer. This module has 8 microphone and 4 Line inputs
(for the VHF units) with independent volume for each input and bass-tremble
setting for each output. All microphone signals are mixed into the Left channel
and all the line signals are mixed into the Right channel of the stereo output.
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The 8 microphone inputs are on the bottom side of the diagram. The 4 right
inputs are for VHF audio. The fifth connector is the stereo output.
The unit is shipped in astandard configuration: all controls are set at the levels
requested by the standard. The usual setup is al inputs at the middle, groups at
full, tone at middle (flat).

The controls should be adjusted only by qualified personnel in cases the
environment is not normal and the recorded sound quality is not satisfactory.
The controls are:
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Mike Mike VHF VHF VHF1 |VHF2 |VHF3 |VHF4

tremble | bass tremble | bass Volume | Volume | Volume | Volume
Left Right
volume volume

Mike 1 Mike 2 Mike3 | Mike4 | Mike5 |Mike6 | Mike7 Mike 8
Volume | Volume | Volume | Volume | Volume | Volume | Volume | Volume

The cases adjustments are recommended (and allowed!) are:

- High pitched noise or low frequency rumple comes from an input and
obscures the voices that should be recorded.

- The VHF volume is very high or very low

- A microphone picks up loud external noise and deteriorates recording
quality

- A microphone cannot be placed near enough a commanding station and
needs amplification

Note that all input volume controls are not gain controls but attenuation — turn
in the opposite direction of that of again control. The group volume are gain
control, turn clockwise to increase volume.

To test the quality of recording you can use the COMAS player —or ssimply the
Windows Media Player. Remember that the later has an oscilloscope mode.
Clipping and other artifacts can be easily detected.

Mixer — specifications

All inputs:

Normally unbalanced, can be configured as balanced

Maximum impedance 47K

Lower impedance on order (for example 1200R or 600R for low impedance
microphones)

8 microphone inputs

sensitivity:

Max. 8mV rms unbalanced (jumper 1-2)

Max. 60mV rms balanced (jumper 2-3)

max. sensitivity deviation in al 8 inputs: better than 0,1db

4 VHF (line) inputs
sensitivity:
Max. 75mV rms unbalanced (jumper 1-2)

Max. 290mV rms balanced (jumper 2-3)
max. sensitivity deviation in all 4 inputs: better than 0,1 db

Sensitivity for output of 0Odom (774mV rms @ 6002 ) @1KHZ
SINAD specified at 1220 mV RMS
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BlueOcean S-VDR connections

User connections

Connection points

No | Function | Group | Description

Smple terminals

1 L Main 220V Power

2 Earth Supply

3 N

4 + Emergency DC power | 18-36V dc

5 - supply 0

6 + Capsule supply 11-13,6 Vdc

7 - 0

NMEA concentrator

8 NMEA 1+ NMEA-1, 4800 baud | Channell GPS

9 NMEA 1 - Date/Time/Position

10 NMEA 2 + Channel2 Gyro

11 NMEA 2 - Heading

12 NMEA 3 + Channel 3 Speedlog

13 NMEA 3 - Speed

14 NMEA 4 + Channel4 Echo Sounder

15 NMEA 4 - Depth

16 NMEA 5 + Channel5 Anemometer

17 NMEA 5 - Wind speed/direction

18 NMEA 6 + Channel6 Ruder

19 NMEA 6 - order/response

20 NMEA 7 + Channel 7 Engine

21 NMEA 7 - order/response

22 test Do not connect! For factory testing

23 test

24 NMEA 9 + NMEA-2, 38400 baud | Channel9 AIS

25 0 Record AIVDO, AIVDM

26 NMEA 9 -

27 + 12Vdc power supply | Internal connection

28 -

Mike Strip

29 GND Microphone 1 Ground: Black and
Screens

30 SIGNAL 1 Signal: White

31 BUZZER1 Buzzer: Blue

32 +12V +12V: Red

33 GND Microphone 2 Ground: Black and
Screens
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34 SIGNAL 2 Signal: White

35 BUZZER2 Buzzer: Blue

36 +12V +12V: Red

37 GND Microphone 3 Ground: Black and
Screens

38 SIGNAL 3 Signal: White

39 BUZZER3 Buzzer: Blue

40 +12V +12V: Red

41 GND Microphone 4 Ground: Black and
Screens

42 SIGNAL 4 Signal: White

43 BUZZER4 Buzzer: Blue

44 +12V +12V: Red

45 GND Microphone 5 Ground: Black and
Screens

46 SIGNAL 5 Signal: White

a7 BUZZERS5 Buzzer: Blue

48 +12V +12V: Red

49 GND Microphone 6 Ground: Black and
Screens

50 SIGNAL 6 Signal: White

51 BUZZER6 Buzzer: Blue

52 +12V +12V: Red

53 GND Microphone 7 Ground: Black and
Screens

54 SIGNAL 7 Signal: White

55 BUZZER7 Buzzer: Blue

56 +12V +12V: Red

57 GND Microphone 8 Ground: Black and
Screens

58 SIGNAL 8 Signal: White

59 BUZZER8 Buzzer: Blue

60 +12V +12V: Red
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The following is the description of the internal connections, to be used for
servicing the unit. Please refer to them if there is a need to replace acable.

Mike strip — back connections

No | Function | Group | Description

First group

1 GND Microphone power From control board 12V
2 +12V supply output

3 GND Microphone signal To mixer inputs

4 SIGNAL 1

5 GND

6 SIGNAL 2

7 BUZZER1 Microphone buzzer From control board
8 BUZZER?2 control signals buzzer outputs

9 BUZZER3

10 BUZZER4

11 GND Microphone signal To mixer inputs

12 SIGNAL 3

13 GND

14 SIGNAL 4

Second group

15 GND Microphone signal To mixer inputs

16 SIGNAL 5

17 GND

18 SIGNAL 6

19 BUZZER5 Microphone buzzer From control board
20 BUZZERG6 control signals buzzer outputs

21 BUZZER7

22 BUZZERS8

23 GND Microphone signal To mixer inputs

24 SIGNAL 7

25 GND

26 SIGNAL 8

Control Board

o

Function Group Description

Anaog0 To dimming

AnalogCom. potensiometer

Anaog 2

AnaogCom.

Analog 3

AnaogCom.

~N o0~ WN| R Z

Anaog 4
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8 AnaogCom.

9 Analog 5

10 AnaogCom.

11 Digital In0 + To 24V supply

12 Digital In 0 -

13 Digital In1 + To 15V supply

14 Digital In 1 -

15 Digital In2 +

16 Digital In 2 -

17 Digital In 3 +

18 Digital In 3 -

19 Digital In4 +

20 Digital In 4 -

21 Digital In5 +

22 Digital In5 -

23 Digital In6 +

24 Digital In 6 -

25 Digital In7 +

26 Digital In 7 -

27 GND

28 AuxOuput 7

29 AuxOuput 6

30 AuxOuput 5

31 AuxOuput 4

32 AuxOuput 3 Internal Buzzer

33 + 14V dimming potentiometer
and internal buzzer
supply

34 Buzzer 8 Microphone buzzer To MikeStrip back side

35 Buzzer 7 control connections

36 Buzzer 6

37 Buzzer 5

38 Buzzer 4

39 Buzzer 3

40 Buzzer 2

41 Buzzer 1

42 +12 Microphone power To MikeStrip back side

43 GND supply connections
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