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INTRODUCTION

This operating manual (hereinafter — OM) covers the structure, composition,
components and specifications of Shipborne meteorological station “Periscope (hereinafter —
the system) and includes the information to ensure correct and safe operation of the system
(intended use, technical maintenance, current repair), as well as the disposal information.

Only those who have had electronics training and read this manual shall be permitted
to provide operational and maintenance activities of the system. Always follow the safety
instructions in this manual as well as all relevant industry health and safety codes and
regulations.

The system includes meteorological sensors with the approved type of the measuring
instrument. To maintain type approval, the meteorological sensors must be submitted to an
accredited organization for a regular periodic recalibration, in accordance with the valid
calibration interval.

ATTENTION !l
The graphical material in this OM regarding the appearance of system components and
software interface layout is provided for reference purposes and may differ from the
actual appearance at the installation site.

All modifications, additional options, and functionality changes to SC must be approved
by the Manufacturer

To operate the system, read Multipurpose digital repeater ADR-209Mb Operating
manual.
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ABBREVIATIONS AND DEFINITIONS
AB — Accumulator battery

AWS Alarm Warning System
BPS114-24 Power Supply Unit BPS114-24
PS103 Power Supply Unit PS103
CC Cloud Ceiling
ED External Display
ADPC-101 Analog-to-Digital Converter ADPCG101
LC Liquid Crystal
SPTA Spare parts, tools and accessories
SC Short Circuit
IK Installation Kit
LFGS Large fine porous granulated silica gel
MDU-102 Amplifier-Multiplier of NMEA signals MDU-102
Meteosensor Meteorological sensor from the System’s composition (see table 2)
MFC-151 Multifunctional Converter MFC-151
PC Personal Computer
S Software
DC-108 DC/DC Converter DC-10824/1250Wor DC-108-24/12150W
SSR GLONASS/GPS/Galileo Satellite System Receiver
Register The Russian Maritime Register of Shipping or Russian Classification
Society
Repeater Multipurpose digital repeater DR-209
SM Scheduled Maintenance
oM Operating Manual
NC-117 NMEA Data Combiner NC-117
System Shipborne meteorological station Periscope
SC System Component(s)
CL Checklist
™ Technical Maintenance
SPD Surge protection device
OPD-146 Overvoltage Protection Device OPD-146
~ Alternating current, frequency 50 (60) Hz
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Usedterms and definitions

Representativemeasurement- the process of analyzing the set of factors specific
to the relevant meteorological sensor, which directly affects the quality and accuracy of
the measurement result.

NMEA (National Marine Electronics Associatior) — a text protocol standard for
data exchange between shipborne (as a rule navigational) devices.

Selsyns- self-synchronizing AC micromachines (for smooth remote transmission of
shaft rotation angle).

Steppermotor — a synchronous brushless electric motor with multiple windings,
where the current supplied to one of the stator windings causes the rotor to lock in position.
The subsequent activation of the motor windings induces discrete angular displacements
(steps) of the rotor.

Selsyn or stepper type- a type of electric motor transmitting data on the angular
displacement.

Information and warning symbols:

— A symbol for pressing the function key

The number inside the symbol indicates the sequence/order of the
actions

A symbol that draws attention to/highlights the indicated element

— Ciritical information within the text and operating instructions
required for uninterrupted and efficient system operation

Essential information and operating instructions. Failure to follow
them may result in malfunction of SC and the entire system.

— This symbol, used in the accompanying figures, highlights key
assembly components of the meteorological sensors

0@ &
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1 DESCRIPTION AND OPERATION OF THE SYSTEM

1.1 SYSTEM PURPOSE

The system is a complex of SCs designed to monitor real-time meteorological
parameters of the environment at the installation site. The acquired data is subsequently output
to a repeater and, if necessary, to ED.

The system is designed for year-round operation on water transport facilities that
comply with the requirements and rules of the Russian Maritime Register of Shipping and
Russian Classification Society, and within the operating conditions specified in this OM.

The system's capabilities can be extended to monitor additional meteorological
parameters by integrating supplementary SCs. For this purpose, please contact the
manufacturer's service department to get approval of the modifications.

The quality of the monitored meteorological parameters directly depends on
compliance with the installation, operating, and maintenance conditions of the
meteorological sensors.

1.2 TECHNICAL SPECIFICATI ONS

Table 1 shows the main system specifications. For information on the design and
technical specifications of each SC, their operating conditions, measurement errors,
connection diagrams, and other parameters, see Shipborne meteorological station
A P e r i ”sTechmipakdescription.

Table 1 — Main system specifications

Parameter Value
ambient temperature °C,°F, K
humidity %
atmospheric pressure mm Hg, inch Hg, bar,
mbar, Pa, kPa, hPa
wind speed m/s, km/h, mile/h, knots
Measured meteorological parameters 2. wind direction degrees
Displayed measurement units * amount of precipitation mm, inch
precipitation intensity mm/h, inch/h
cloud layers —
CcC m
visibility range m, km
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Parameter Value
Additional meteorological parameters .| Water temperature °C,°F,K
Displayed measurement units airflow data * m/s, km/h, mile/h, knots
ship course
Data reception ® from external connected devices ship speed
water temperature
digital
Type of data display on the repeater analog
(see 3.3) chart
configurable
Data transmission interface to ED RS-422, RS-485 ©
Log book of meteorological parameters To the repeater’s
memory storage
Display time ” of the measurement results (when graphical view is used) Day, min.
Number of records ” in the log book of meteorological parameters 100 000
_ main, V ~ 220, == 24
Rated input voltage
standby, V =24

) Number of measured parameters depends on the meteorological sensor type.

2) Meteorological parameters can be output when connected to the information loop of the system and
with the corresponding additional equipment.

9 Select the displayed measurement units in the software settings.

4 Apparent, true and absolute wind.

% Received data in compliance with NMEA 0183 protocol (IEC 61162).

® Transmission is possible if MFC-151 is used.

") Configurable parameter.

1.3 THE SYSTEMGS FUNCTIONALITY

The System ensures:

— data reception and processing from the connected meteorological sensors and
output of the weather data to the repeater;

— data reception and processing from the gyro compass, log or SSR, and output to
the repeater of the corresponding data based on the received data;

— select of various displaying types and measurement units of the meteorological
parameters on the repeater;

— data transmission to the external system or display;
— data recording and storage with an optional export to the external USB carrier;

—averaging of same-type meteorological parameters with subsequent output of
the computed result to the repeater.
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1.4 THE SYSTEM COMPOSITION

Table 2 includes the list of SC and their brief description.

Table 2 — The System composition and brief description of their purpose

Name
Code

Description

Multipurpose digital repeater
DR-20Y

Designed to display meteorological parameters. To send, receive, process
and display meteorological parameters received via RS-422

Power supply unit
PS103

Designed to power SC with unregulated voltage === 24V when powered
from the power mains ~~ 220V and standby mains === 24V

Uninterruptible power supply
unit
BPS11424

Designed to power SC continuously with regulated voltage === 24V,

when powered from mains ~~ 220V, and unregulated voltage === 24V,
when powered from a built-in AB

DC/DC converter
DC-10824/1250wW

Designed to convert unregulated voltage === 24V into regulated voltage

=== 12V, to power SC designed for this type of power supply, power up
to S0W

DC/DC converter
DC-10824/12150wW

Designed to convert unregulated voltage === 24V into regulated voltage

=== 12V, to power SC designed for this type of power supply, power up
to 150W

Multifunctional converter
MFC-151

Designed to receive, combine, convert and multiply signals transmitted via
RS-422/485 and Ethernet, with configurable operation algorithm

Analog-digital converter
ADPC-101

Designed to ensure analog-to-digital signal conversion from

gyrocompasses and logs into NMEA 0183 format

NMEA data combiner
NC-117

Designed to receive and combine the received data via RS-232/422 and
output the data in NMEA 0183 format via four RS-232/422 channels

Amplifier-multiplier of
NMEA signals MDU-102

Designed to multiply signals at serial data transmission via
RS-232/422/485 from one or two sources

Meteorological sensors

Meteorological sensor

Designed to measure air temperature and humidity, atmospheric pressure,

MS-315 wind speed and direction, amount and intensity of precipitation
Meteorological sensor Designed to measure atmospheric pressure, air temperature and humidity
MS-AP-315
Meteorological sensor Designed to measure temperature, air humidity and atmospheric pressure
MS-PTH-315
Meteorological sensor Designed to measure temperature, wind direction and speed, amount and
MS-SDW-315 intensity of precipitation
Meteorological sensor Designed to measure air temperature and humidity
MS-usH-315
Meteorological sensor Designed to measure visual range (meteorological optical range)
MS-VR-316
Meteorological sensor Designed to measure wind speed continuously
MS-¢ N-f -319
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Name Description
Code b
Meteorological sensor Designed to measure wind direction and speed continuously
MS-¢ R-C-319
Meteorological sensor Designed to measure wind direction continuously
MS-R-f -319
Meteorological sensor Designed to measure CC continuously at any time of the day, define cloud
MS-CC-L-320 layers and vertical visibility

1.5 DESCRIPTION AND OPERATION OF THE SYSTEM
1.5.1 Description

The System is based on the repeater and includes a set of SCs operating as a united
digital network. At least one meteorological sensor shall be connected for the system
operation.

Figure 1 shows an example of the system operation where one meteorological
sensor is connected directly to the repeater via RS-422 interface; moreover, data
transmission format from the meteorological sensor complies with NMEA 0183.

Meteorological
Repeater _ Sensor
Meteorological
data
Software g RS-422
S (NMEA 0183)

Figure 1 — Example of the system operation

Figure 2 shows the system operation where three meteorological sensors are
connected to the repeater directly; it is a maximum number of available ports to connect
devices directly to the repeater. To use more meteorological sensors within the system,
use corresponding SCs.
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Meteorological
sensor

QED]IE

Repeater

Me‘reé)rologic Meteorological
ata sensor
¢
Software |3 |« ‘
(]
)
—— v ‘
RS-422
(NMEA 0183) 9

Meteorological
sensor

=

Figure 2 — Example of the system operation with three meteorological sensors
Figure 3 shows an example of the system operation with eight meteorological
sensors in total. To connect this number of meteorological sensors, use NC-117. The
meteorological sensors connected to NC-117 may use RS-232, RS-422 or RS-485

interfaces, NC-117 processes input data and sends them to the repeater in the
corresponding format NMEA 0183 via RS-422.

Meteorological
sensor

I

Repeater Meteorological

}-Ietzomlugical [_]<L Meteorological
ata
Software || NC-117 |« senset

RS-422 u—
\MEA 0183 R5-232,
™ ) RS-422,
RS-485
(NMEA 0183) o
Meteorological
SENS0r

Figure 3 — Example of the system operation with eight meteorological sensors
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Figure 4 shows an example of the system operation with external equipment such as
analog and digital gyrocompasses and logs, as well as SSR. To connect external equipment
and transmit the data from it to the repeater, use NC-117.

Analog ADPC-101 Analog
gyrocompass lag
0oo ’ I
RN
0oo0
Repeater SSR

Meteorological
Soft < data %
oftware |g -
: WY NC-117 @
Y (NMEA 0183)

Digital Digital
girocopass lag

Figure 4 — Example of the system operation with external equipment

Figure 5 shows an example of the system operation with MFC-151. Owing to multi-
purpose use of MFC-151, various equipment to receive and send data can be connected
to the system.

Meteorological Meteorological
Meteorological sensor sensor Meteorological
sensor E ? sensor
Modbus
RS-485 Proprietary
protocol
Sof e RS-422 or NMEA 0183
oftware |8 Ethernet MFC-151 or other data
Q
(o]
RS-422 or
Ethernet
ED < Ethernet
UDP, RS-485
K ($--XDR)

Figure 5 — Example of the system operation with MFC-151
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1.5.2 Operating modes

The system is designed to work in standard operating conditions; it is not
designed for emergency operation mode.

To use the system with unstable power supply, add to the system a standby power
supply, or BPS-114-24, or additional AB for PS-103.

To ensure continuous data reception, the system shall include a reserve single-
type meteorological sensor. In the event of fault or failure of the main sensor, the system
will continue to process and output meteorological data to the repeater from the reserve

Sensor.

1.5.3 Operating conditions

The system ensures stable operation under the following operating conditions:

— at temperature from 11 54 td#+5 54 fdw SCs installed in the enclosed spaces;
— at temperature from 152 W to +6 Ou fdw SCs installed on the open deck;

— at relative humidity 95 % N5 % and temperature +4 Ou NU @; U

— when exposed to electromagnetic and magnetic fields, and marine atmosphere.

Note — For more detailed operating specifications of SCs, see Shipborne
meteorological station i P e r i osTeclnioakdescription.

The SCs must be installed no less than one meter away from the magnetic
compass, satellite antennas, and radars

The installation of the system's weather sensors must be performed taking
Into account representative measurements and in locations where the
environment is the same as in the entire area under study

®®

1.6 MEASUREMENT TOOLS, INSTRUMENTS AND APPLIANCES

To carry out TM and repair of the system, use the tools specified in table 3 and
consumables specified in table 4. The manufacturer does not deliver instruments and
appliances.

Table 3 — Tools and instruments required for TM and repair

Name Identifier
Screwdriver (cross, tightened) PH-2, 100mm
Screwdriver (cross) PH-1, 80 mm
Screwdriver (slot, tightened) Bit width 5 mm
Screwdriver (slot) Bit width 3 mm
Open wrench 7, 10mm
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Table 4 — Amount of consumables required for TM

Name and identifier of consumables | Weight of consumables Note

1 To clean surfaces and parts of
the system — use clean cloth.
Cleaning cloth 0.10 kg 2 To clean severe
contamination — use alcohol-
soaked cloth

To cover surfaces of the unit in

Varnish 0.05kg case of paint coating damage

- . . To soak cloth while removing
Rectified hydrolytic technical ethyl alcohol 0.011 contamination
Abrasive cloth 0.06 x 0.06 M To polish surfaces of the unit in

case of paint coating damage

1.7 MARKING AND SEALING
1.7.1 Marking

The System’s marking plate includes information on the System’s name, serial
number, Manufacturer’s details. The general marking plate for the entire system is located
on the rear side of the repeater’s casing. When the system includes more than one repeater,
the plate is located on the main repeater.

Individual marking plates of SCs may include the following data (depending on
the size of SC):

— name and code;

— serial number;

— name and address of the Manufacturer;

— date of manufacturing;

— rated power consumption or output power, or rated current;

— rated supply voltage or voltage range;

— electrical current type symbol if rated frequency is not specified;

— IP rating of the enclosure;

— weight;

— disposal type;

— information on conformity assessment.

Note — SCs with smaller dimensions may have reduced information on the
nameplate, still providing the unit's name and serial number.

The marking plates are located on the SC casings.
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1.7.2 Sealing
The sealing of the following meteorological sensors is provided: MS-315,
MS-PTH-315, MS-SDW-315, MS-AP-315, MS-TH-315, MS-CC-L-320.

Sealing of other SC is not provided.

1.8 PACKAGING

The SC are delivered in individual packaging ensuring their transportation and
storage at the warehouse. The packaging is made of corrugated board, or wood packaging
board depending on a SC.

Transport packaging is also used as returnable packaging for transportation of the
SCs to the place of repair and back.

Sealing of the packaging containers is not provided.

Version 3.3 14
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2 DESCRIPTION AND OPERATION OF SC
2.1 INSTALLATION OF SC
Installation of SC shall be carried out in compliance with overall and connection

dimensions, and type of mounting, specified in Shipborne meteorological station
A P e r i ”sTechmipakdescription.

Select the location of SC with the consideration of 1.5.3, 3.1 and specified in
operating limitations Shipborne meteorological station i P e r i”s Techpical
description (operating temperature and IP rating — IP).

All electrical connections for SC at the installation site shall be carried out in
compliance with the connection tables and wiring diagram.

2.2 POWER SOURCES

Main and standby power sources with the required power and voltage ~ 220V
shall be used to power the system.

Main power source is selected with the consideration of total power consumption
of all used SC.

Standby power source is selected with the consideration of total power
consumption of all emergency consumers.

The system includes uninterruptible power supplies PS-103 and BPS-114-24
(see 2.3).

Information on power consumption of SCs is specified in Shipborne
meteorological station i P e r i ”sTectmipakdescription.

2.3 GENERAL INFORMATION A BOUT SC

2.3.1 Description of the repeater

Figure 6 shows the general view of the repeater and layout of the controls; table
5 includes the description of the controls.

The repeater operates with SC via RS-422, and RS-422 or Ethernet are used when
ED is connected to the repeater.

The repeater's LCD display with a resistive-type touch panel (with a surface
tactile layer) is designed for use with smooth, blunt objects only. The use of
sharp objects (such as a pen or pencil tip) and any rough mechanical impact

are prohibited to prevent damage to the panel
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The repeater is the main SC that ensures user operation with the system; it is
intended to output meteorological data. The system can include several repeaters.

-

Figure 6 — General view and repeater controls
Table 5 — Description of the repeater controls

No. Name and type of Purpose
element
1 Key ) | To open the configuration menu
2 Key (&) | To increase LCD backlight brightness
3 Key (¥) | To decrease LCD backlight brightness
4 Key @ To close the configuration menu; to change an active screen
5 Key ©) | To switch on (off) repeater’s power
6 USB Type-A connector To connect USB carrier
7 Ethernet RJ-45 To connect ED
connector
Grounding stud .
8 M4x15 To connect external grounding conductor

The repeater is outfitted with a non-volatile solid state drive to record and store
service data and measured meteorological data.

The repeater enables to transmit voltage to one meteorological sensor with rated output
voltage == 24 or == 12V, and the output power is max. 25W. The rated output voltage
value is set by the manufacturer's qualified personnel.
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The scope of supply includes:

a) repeater;

b) installation kit for panel mounting — the repeater is mounted from the panel’s
internal surface;

c) installation kit for table-top mounting — the repeater is mounted on the
horizontal surface; tilt angle can be optionally adjusted.

2.3.2 Description of PS103

PS-103 is manufactured in metal enclosure with cable glands; it is intended to
power SCs with unregulated mains voltage == 24 V. To ensure uninterruptible operation
of SCs and equipment connected to PS-103 it is necessary to connect AB. In the event of
input power failure, PS-103 automatically switches to power from the connected AB; when
input power is restored, SCs are powered in normal mode.

ATTENTION !l
AB connected to PS-103 is not charged.

Figure 7 shows the exterior view of PS-103; table 6 includes the description of
the repeater’s controls.

]
—

e R (

Figure 7 — The exterior view of PS-103
Table 6 — Description of the controls and indication of PS-103

No.| Name and type of element Purpose
1 Grounding stud To connect external grounding conductor
M5x20
2 Fuse holder To install a fuse of standby power line
5x20, 15¢
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No.| Name and type of element Purpose
Piano-type switch .
3 To switch on and off power
Onand off W Pow
Cable glands , : :
4 MG-16 To lead in power and signal cable lines

2.3.3 Description of BPS 11424

BPS-114-24 is manufactured in a metal casing with cable glands; it functions as an
uninterruptible power supply with a built-in AB to power SC with voltage === 24 V in
standard (when power mains is available) and self-contained mode (when main and
standby power is not available or disconnected), for more information see 2.4.3.3.

Figure 8 shows the exterior view of BPS-114-24; table 7 describes the controls.

1T 2 3 Lk 5

Figure 8 — The exterior view of BPS-114-24
Table 7 — Description of the controls and indication of BPS-114-24

No.| Name and type of element Purpose
Cable glands . .
1 MG-16 To pull through power and signal cable lines
Fuse holder . .
2 To install a fuse of standby power line
6.3x32, 150 yP
3 Indicator with a button To monitor charge level and ensure a forced start of power
supply from AB (for more information see 2.4.3.3)
4 Fuse holder To install a fuse of main power line
5x20,5¢
Piano-type switch .
5 To switch power on and off
Onand off P
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No.| Name and type of element Purpose
Cable glands . .
6 MG-20 To pull through power and signal cable lines
7 Grounding stud To connect external grounding conductor
M5x15

2.3.4 Description of DC-108

DC-108 is manufactured in a metal casing with cable glands; it is designed to
power SCs and equipment with voltage == 12 V. DC-108 converts direct current with
unregulated voltage into direct current with regulated voltage.

Figure 9 shows the exterior view of DC-108; table 8 describes the controls.

1

Figure 9 — The exterior view of DC-108
Table 8 — Description of the controls and indication of DC-108

No.| Name and type of element Purpose
1 Grounding stud To connect external grounding conductor
M4x16
Fuse holder . .
2 To install a fuse of standby power line
5x20, 5 ¢ (109)Y yP
3 Piano-type switch To switch power on and off
Cable glands . . .
4 MG-16 To lead in power and signal cable lines

D Rated current value for a fuse depends on the model of DC-108:
— for DC-108-24/12-50W -5 ¢;
— for DC-108-24/12-150W — 10 ¢.

2.3.5 Description of MFC-151

MFC-151 is manufactured in a compact metal enclosure; it is designed to interface
different protocols of SCs and ensure their operation.

MFC-151 processes the received data in compliance with an algorithm; the
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settings of the algorithm are carried out by the manufacturer specialists.
Figure 10 shows the exterior view of MFC-151; table 9 describes the elements.

180°

Figure 10 — The exterior view of MFC-151
Table 9 — Description of MFC-151 elements

No.| Name and type of element Purpose

Grounding stud
M4x10

1 To connect external grounding conductor

2 USB connector Type-B Not used in the system

3 RS-422/485 network ports | To connect input data

4 Power connector To connect input power

5 RS-422/485 network ports | To connect input and output data

6 Ethernet RJ-45 connector To connect external network equipment and display

7 Fuse To protect against short circuit and overvoltage
5x20, 1 ¢

2.3.6 Description of ADPC-101

ADPC-101 is manufactured in a compact metal enclosure; it is designed to process
signals from an obsolete gyrocompass and log, convert their values into NMEA 0183
format and send the data to the system.

Figure 11 shows the exterior view of ADPC-101; table 10 describes the controls.
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Figure 11 — The exterior view of ADPC-101
Table 10 — Description of ADPC-101 controls

No.| Name and type of element Purpose
1 LCD To display information
2 Grounding stud To connect external grounding conductor
M4x15
3 Keyboard To provide control, settings and data input
Cable glands . . .
4 MG-16 To lead in power and signal cable lines

ADPC-101 has the following functionality:

a) reception of current course values from gyrocompasses with selsyn- and
steeper-type interface;

b) reception of current speed values from logs with stepper-type interface or
interface based on closing contact;

c) display of current speed and course values on the built-in LCD;

d) conversion of the received data into NMEA 0183 format;

e) transmission of the converted course and speed values, and ship turn rate via
standard interface RS-422 to external units in NMEA 0183 format.

2.3.7 Description of NC-117

NC-117 is manufactured in a compact metal enclosure with cable glands; it is
designed to receive messages in NMEA 0183 format from the digital log and
gyrocompass, SSR and ADPC-101, as well as meteorological sensors. According to the
settings, it combines the received data into a single message and then outputs the
generated signal in NMEA 0183 format to the next unit within the information system.

NC-117 receives and processes messages of other standards for serial data
transmission. All settings are provided by the manufacturer specialists.
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Figure 12 shows the view and controls of NC-117; table 11 describes the controls.
1 2 3 L 5§

Notei The cover is not shown.
Figure 12 — The interior view of NC-117
Table 11 — The description of NC-117 controls

No.| Name and type of element Purpose
1 Terminal strip To distribute and secure wires
2 Power terminals To connect input power
3 Fuse To protect against short circuit and overvoltage
5x20,05¢
4 USB Mini connector To connect a data receiver
5 LCD To display information
6 Data terminals To connect data sources
7 Data terminals To connect a data receiver
8 Grounding stud To connect external grounding conductor
M4x10
9 Keyboard To provide control, settings and data input

2.3.8 Description of MDU-102

MDU-102 is manufactured in a compact metal enclosure with cable glands; it is
designed to multiply signals in NMEA 0183 format or others for serial data transmission via
RS-232, RS-422/485 interfaces from one or two data sources.

Figure 13 shows the exterior view and controls of MDU-102; table 12 describes
the controls.
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Notei The cover is not shown
Figure 13 — The interior view of MDU-102

Table 12 — The description of MDU-102 controls

No.| Name and type of element Purpose
1 Terminal strip To distribute and secure wires
2 Power terminals To connect input power
F . L
3 use To protect against short circuit and overvoltage
5%20,1 ¢

To install a jJumper and select a data source input channel in

4 Contact clip the manual mode
5 Terminals To connect a control signal to select a data source input channel
6 Alarm unit terminals To connect an alarm unit for one of the input data channels
7 Input data terminals To connect two channels of data sources
8 Output data terminals To connect data receivers

DIP switch .
9 SW1 To ensure settings
10 Grounding stud To connect external grounding conductor

M4x10

2.3.9 Description of the meteorological sensorMS-315

The meteorological sensor MS-315 functions as a module for complex measurement
of climate characteristics of the environment (atmospheric pressure, temperature, humidity,
wind speed and direction, amount and intensity of precipitation) with the measured data
transmission via serial interface RS-422.

The following sensors have been manufactured on the basis of MS-315:
— MS-PTH-315 to measure atmospheric pressure, temperature, humidity;
— MS-TH-315 to measure air temperature and humidity;

— MS-SDW-315 to measure wind speed and direction;

— MS-AP-315 to measure atmospheric pressure and precipitation.
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Figure 14 shows the exterior view of the meteorological sensors. Figure 15 shows
the elements of the meteorological sensor on the example of meteorological sensor
MS-315; table 13 describes the elements.

In difficult operating conditions, NPK MCA LLCrecommends replacing the
protective cap of the humidity and temperature sensor as needed

O MS315 b) MSPTH-315, ) MS-SDW315 d) MS-¢P-315
MSTH-315

Figure 14 — The exterior view of the meteorological sensors

O nain view b) bottom view
Figure 15 — Elements of MS-315

Version 3.3 24


https://unicont.com/en/

MCA Operating manual PERISCOPE

Engineering the future -

Table 13 — Description of the meteorological sensor elements

No.| Name and type of elemen Purpose

1 Bird spikes To protect against birds

2 (unFéZIrntﬁzncs(?\:er) To measure amount and intensity of precipitation

3 Wind sensor (3 pcs.) To measure wind speed and direction

4 Humidity and temperature To measure air temperature and humidity

sensor

5 Seat To mount the meteorological sensor on the mast
6 North indicator To adjust the meteorological sensor

7 Cable gland To pull the cables through

8 Marking plate Factory information on the meteorological sensor
9 Factory seal To protect against unauthorized access to the meteorological sensor
10 Grounding bolt M4 To connect a grounding cable

Note — Figure 15 does not show an atmospheric pressure sensor because it is
installed directly on the wiring board inside the enclosure.

In order to prevent damage to the meteorological sensors from lightning strikes,
each of the sensors comes equipped with an overvoltage protection device OPD-146 with
IK; figure 16 shows the exterior view; table 14 describes the elements of OPD-146.
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= — vy —0 -
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O year side view b) front view

(the cover is not shown
Figure 16 — The exterior view of OPD-146 and its elements
Table 14 — Description of the elements of OPD-146

No.| Name and type of element Purpose
1 Metal bracket To ensure mounting to the mast
Vent valve To compensate pressure
Grounding screw . .
3 M4 with washer To connect grounding of internal elements
Grounding stud .
4 MAx8 5 To connect a grounding cable
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No.| Name and type of element Purpose
Cable glands
5 MS-M20x1.5 (3 pcs) To pull the cables through
6 Sensorconnector To connect meteorological sensor to OPD-146
7 Powerconnector To connect OPD-146 to the system
8 Fuse, 5 ¢ ;]I'o protect against SC and overvoltage of the meteorological senso
eating
9 Fuse, 1 ¢ ;?1 E(;(r)teCt against SC and overvoltage of the meteorological

2.3.10 Description of the meteorological sensavS-VR-316

The meteorological sensor MS-VR-316 functions as an optical device intended to
measure meteorological (optical) visibility range.

Figure 17 shows the exterior view of the meteorological sensor; table 15 describes
the elements.

1
L/—;‘ - \\ | e
3
P 3
1 ~ |
L /
O Jront view b) rear side view

Figure 17 — The exterior view of the meteorological sensor MS-VR-316

Table 15 — Description of the meteorological sensor MS-VR-316 elements

No.| Name and type of element Purpose
1 Receiver Light-sensitive element to receive the generated emission
2 Emitter An element to emit laser pulses
3 Control unit Gs?b?:jiltj;ev\glijz a built-in microprocessor to compute a
4 Cable gland To lead cablesupto i 8mm
5 Metal bracket To mount to the mastupto | 8 m

2.3.11 Description of the meteorological sensoMS-AN-[ -319

Meteorological sensor MS-AN-M-319 measures wind speed; it is designed for
installation in the open area in order to avoid wind shadow for the sensor. It is advised to install
the meteorological sensor in close vicinity to the sensor MS-R-M-319 (see 2.3.12).
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Figure 18 shows the exterior view of the meteorological sensor MS-AN-M-319;
table 16 describes the meteorological sensor elements.

Figure 18 — The exterior view of the meteorological sensor MS-AN-M-319
Table 16 — Description of the meteorological sensor MS-AN-M-319 elements

No.| Name and type of element Purpose
1 Cable clamp (4 pcs) To pull through and clamp the cableupto I 7mm
North indicator To adjust the meteorological sensor

2.3.12 Description of themeteorologicalsensor MSR-M-319

Meteorological sensor MS-R-M-319 functions as a sensitive indicator of wind
direction; it is intended for installation in the open area in order to avoid wind shadow.
It is advised to install the meteorological sensor in close vicinity to the sensor MS-AN-M-319
(2.3.11).

Figure 19 shows the exterior view of the meteorological sensor MS-R-M-319;
table 17 describes the meteorological sensor elements.

2
Y /H =
\ 3 \“‘1 / —

Figure 19 — Elements of the meteorological sensor MS-R-M-319
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Table 17 — Description of the meteorological sensor MS-R-M-319 elements

No.| Name and type of element Purpose
1 Indicator To show wind direction
2 Cable clamp (4 pcs) To pull through and clamp the cableupto I 7mm
3 North indicator To adjust the meteorological sensor

2.3.13 Description of the meteorologicalsensorMS-¢ R-C-319
Meteorological sensor MS-AR-C-319 combines wind speed and direction
indicators in a single housing; it is intended for installation in the open area in order to

avoid wind shadow.

Meteorological sensor MS-AR-C-319 is delivered together with IK and a bracket
for mounting to the surface.

Figure 20 shows the exterior view of the meteorological sensor MS-AR-C-319;
table 18 describes the meteorological sensor elements.

Figure 20 — Elements of the meteorological sensor MS-AR-C-319
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Table 18 — Description of the meteorological sensor MS-AR-C-319 elements

No.| Name and type of element Purpose
1 Indicator To show wind direction
2 South indicator A location of indicator to adjust the meteorological sensor
3 Wind direction module To calculate wind direction

4 Cable gland To pull the cable through
5 Wind speed module To measure wind speed
6 Bracket To mount the meteorological sensor to the surface
7 Clamping bolt To secure the meteorological sensor to the bracket
8 Mounting hole To mount a bracket to the surface. T 7mm
9 Mounting hole To mount a bracket to the surface. I 8mm

Note — South indicator (No.2) defines a direction.

2.3.14 Description of the meteorological sensoMS-CC-L-320

Meteorological sensor MS-CC-L-320 is designed for continuous remote
measurement of CC and output of the data on cloud layers, assessment of vertical
visibility under severe meteorological conditions.

Meteorological sensor MS-CC-L-320 is delivered together with IK in set with a
power supply unit and cables to ensure connection between units, and to the system.

Figure 21 shows the exterior view of the meteorological sensor MS-CC-L-320;
table 19 describes the elements and controls.
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Figure 21 — The exterior view and elements of the meteorological sensor MS-CC-L-320
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ATTENTION !l

When operating with the sensor MS-CC-L-320:
— avoid scratches on the protective glass;

— do not touch the protective glass with a palm;
— avoid any impacts on the protective glass;
—do not look at the protective glass during

measurement/monitoring

Table 19 — Description of MS-CC-L-320 elements and controls

Name and type of

No. Purpose
element
1 Mirror An optical element of the laser emitter
2 Protective glass To protect optical elements against dirt and moisture
3 Photoreceiver An optical element to receive laser beam
4 Hood To protect optics against flare
5 | Cross flow fan heater | To clean protective glass against precipitation and dew
6 Communication and | To convert RS-232 interface into RS-485 and protect against pulse
protection module overvoltage on power line and communication line
7 Serviceconnector To connect service equipment
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No. Name and type of Purpose
element

I To indicate available/not available power mains

8 Indicators ] To indicate normal operation/fault of the meteorological sensor
12V | To indicate available/not available power of electronic boards
9 Toggle switch ON To switch the meteorological sensor on/off
2A | Afuse for power circuit of electronic boards

1 A fuse for power circuit of a heating fan
10 | Fuses, 2¢ — -

2 A fuse for power circuit of bottom heating

3 A fuse for power circuit of protective glass heating
11 Flange To protect bottom heating
12 | Groundingstud (&) | To connect external grounding conductor
13 Heatingconnector To connect interconnecting cable of heating power supply
14 Data connector To connect interconnecting information line
15 ¢/50Hz 220/ To connect input power of the meteorological sensor

Connector
. To connect the communication line of the meteorological sensor to
16 Line connector
the system
17 Heatingconnector To connect the interconnecting cable of heating power supply
18 Data connector To connect the interconnecting information line
Meteorological sensor MS-CC-L-320 ensures:
— automatic sounding of atmosphere with 15s interval or on request from the
repeater;

31

— identification of vertical visibility under the conditions when the cloud base
cannot be reliably determined;

— CC detection up to two layers.
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2.4 OPERATION OF SC
2.4.1 Operation of the repeater

The repeater is a multipurpose platform to display data from various ship systems
and combinations of marine or river equipment. The special software installed on the
repeater (see 3.3) includes the algorithms that interpret the received data in intuitive visual
elements.

The repeater is delivered with the factory settings. When necessary, the settings
may be changed and customized. All required settings shall be carried out by a service
engineer of the manufacturer or authorized representative of the manufacturer.

An operator works with the system using software and touch LCD of the repeater.

The repeater is delivered in set with IK and a bracket for tabletop mounting. For panel
mounting (mounting cutout), remove a bracket and use a mounting kit for panel mounting.
Mandatory leave free space from the rear side of the repeater to ensure convenient service and
connections.

To replace a fuse, open the cover on the rear side, see figure 22; then, install a new
fuse from the SPTA kit in place of the blown one. The fuse 5x20, 5 ¢ is delivered with the
system for the repeater.

e

Fuse
5x20, 5 A

Figure 22 — Fuse replacement
Figure 23 shows the elements to adjust the repeater’s tilt.

Figure 23 — Adjustment of the repeater’s tilt
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If the system includes several repeaters and ED, their connection shall be carried
out as show in Figure 24.

I

| Connection ED
Input data i options
I
I
I

m_m EE

Repeater |, Repeater | Repeater 5
Nel |8 Ne2 |5 Ne3 |5
—{coma}— [coM1|[CcOoM2| lcom1|com2|
Transmitted : ___________
data

Notei The transmitted data corresponds to the imgata but may be filtered depending on the
settings of each repeater in the chain

Figure 24 — Example of the connection of several repeaters and ED

2.4.2 Operation of PS103

In the system, PS-103 powers up to three loads with max. total current consumption
10 ¢ and max. total power 190W. The fuse 5x20, 5 ¢ is delivered in set with the system
for PS-103.

The following units can be optionally connected to PS-103:

—alarm unit AU-106 or AU-206Y manufactured by NPK MCA LLC In the event
of input power failure of PS-103, the connected signaling unit provides a sound signaling;

— AB with voltage ==24V. In the event of input power failure, PS-103
automatically switches to the power supply mode from the connected AB.

Note — If a set of ABs is used, they shall be connected in parallel.

Figure 25 shows the connectors for auxiliary equipment to be connected to
PS-103.

D Alarm units AAU-106, AU2 0 8perating manual.
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Figure 25 — Connection of auxiliary equipment to PS-103
Figure 26 shows how to replace the fuse.

Fuse
5x20, 15 A

\
%Nw \H@ .
®@U NTIEY IN]

Figure 26 — Fuse replacement of PS-103
2.4.3 Operation of BPS114-24
2.4.3.1 Brief description

Within the system, BPS-114-24 powers up to two loads with total current
consumption up to 11 ¢ and total power of up to 320W. BPS-114-24 is equipped with a
built-in sound signaling unit that actuates in the event of power failure and minimal level
of AB charge.

In addition, a signaling unit AU-106 or AU-206 manufactured by NPK MCA LLC
can be connected to BPS-114-24. In the event of input power failure of BPS-114-24, the
connected signaling unit provides a sound signaling.

2.4.3.2 Operation of BPS-114-24 from AB

In the event of emergency and input power failure, BPS-114-24 automatically
switches to the standalone mode with power supply from the built-in ABs. Operation time
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of BPS-114-24 from AB under load up to 11¢ is minimum 60 minutes When the input
power is restored, the mode of AB charging switches on automatically, and power supply of
SC is carried out in the normal mode.

2.4.3.3 Charge indicator of AB and Startbutton

BPS-114-24 includes a panel with an LED indicator to monitor the residual charge
of the built-in AB, and Startbutton for forced power supply from the built-in AB (see
figure 27), used in the event of (if necessary) input power failure when the system is
switched on.

When a built-in signaling unit actuates, press Startbutton to mute sound signaling.

100%

5

Figure 27 — The exterior view of the panel with indicator and Startbutton

BATTERY

Charge level indicator of AB operates in two modes:
a) indication in discharge modé shown in figure 28;

more than 24,8 V  less than 24,8 V. less than 24,4V  less than 23,5V less than 19,2 V
more than 24,4 V more than 23,5V more than 192V  FLASHING
Notei Indication inthedischarge mode is red
Figure 28 — Indication of the discharge mode

©0) indication in charging modas shown in figure 29.

MQ...
=0

more than 22,7 V more than 22,7 V more than 23,7 V more than 24,6 V more than 25,0 V
FLASHING less than 23,7V less than 24,6 V. less than 25,0 V

Notei Indication inthecharging mode is green
Figure 29 — The charging mode indication

In order to avoid damage of built-in ABs, BPS-114-24 disconnects AB from the
load and internal circuits when AB charge level decreases to 1 % — 2 % (approximately
192V).

BPS-114-24 can be switched on in three modes:

—normal modemeans that mains power is available; to switch to this mode,
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transfer 1/0 key (see position 5, figure 8) to ON position;

— standalone modemeans a high charge level of AB, and no available mains
power (main and standby); switching to this mode occurs automatically in the event of
mains power failure (main and standby), or a user needs to press Start button (see
figure 27);

— standby modeneans a minimal charge level (192 V) of AB, no available mains
power (main and standby); to switch to this mode press and hold Start button (see
figure 27). The mode remains active as long as Startbutton is held down.

ATTENTION !
Using the standby mode with a deeply discharged AB while holding the Startbutton
for a prolonged period is highly likely to damage the AB

2.4.3.4 Replacement of BPS-114-24 fuses

BPS-114-24 is outfitted with two fuses:

— to protect the power line from AB — 6.3x32, 15¢ (see position 2, figure 8);

— to protect the input power circuit — 5x20, 5 ¢ (see position 4, figure 8).
The specified fuse types are delivered for BPS-114-24 in set with the system.

Fuses are replaced in the same way as shown in figure 26.
2.4.4 Operation of DC-108

DC-108 is designed to power up to two loads each with low voltage == 12 V, and:

— DC-108-24/12-50W with total current consumption up to 10 ¢, and total power
up to 50W,

— DC-108-24/12-150W with total current consumption up to 12.5 ¢, and total
power up to 150W.

DC-108 are outfitted with the fuses (see position 2, figure 9) to protect the input
power circuit; it is delivered in set with the system, and:

— for DC-108-24/12-50W — 5x20,5 ; ¢
— for DC-108-24/12-150W — 5x20,1 0. ¢

Fuses are replaced in the same way as for PS-103 (see figure 26).

2.4.5 Operation of MFC-151
2.4.5.1 Description of operation

MFC-151 combines various communication protocols of SC; it is designed to
receive, combine, convert and multiply the protocols in compliance with the preset
processing algorithm of input and output data. All settings of MFC-151 are provided by
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the manufacturer specialists according to the order. Any unauthorized changes to the data
processing algorithm lead to the system malfunction.

MFC-151 can be set for operation in the following modes:

a) multiplication — reception of a message from one source and transmission to
several receivers;

b) summation — reception of messages from several sources and transmission of
the combined message to one receiver;

c) filtering — reception and transmission of messages with the particular heading;

d) conversion — change of headlines and frequency of message transmission,
recalculation and checksum test;

e) message converter — reception of the message from one or two sources, making
changes (change of prefix, speed, checksum test, etc.) or combining two messages in one,
transmission of the message to the receiver;

f) interface converter — integration of SCs with different interfaces to receive and
transmit data.

2.4.5.2 Fuse replacement for MFC-151

To replace the fuse, open the casing of MFC-151, as shown in figure 30, then, replace
the blown fuse with the new one from the SPTA kit and install the cover back.
The SPTA kit for MFC-151 includes the fuse 5x20, 1 ¢.

Figure 30 — Fuse replacement for MFC-151
2.4.6 Operation of ADPC-101
ADPC-101 is designed to interface an analog gyrocompass and log with the system
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data loop. The LCD of ADPC-101 displays the values of current ship speed and direction.
To navigate in the menu of ADPC-101, use the corresponding keys on the front panel
(see position 3, figure 11).

Types of the connected gyrocompasses:

— selsyn type;

— stepper type.

Types of the connected logs:

— stepper (pulse) type;

— with closing contact interface.

The settings of ADPC-101 are carried out by the manufacturer’s specialists during
the system installation on the site. All the provided settings are saved to the memory storage
of ADPC-101 and do not change during power outages.

When ADPC-101 is switched on for the first time or after restoration of power
supply, in order to ensure correct operation of ADPC-101, enter the current ship course
indicated on the gyrocompass. To do this, act as shown in figure 31.

LOG: 0.0 kt

: ? GYRO: 0.0

/""’_

O view the current course b) select a mode to enter the course

Enter GYRO value Enter GYRO value
? 320

( F1 | E2 F1 F2 i F3
1 2 1 2 )l 3| 4
— = T\ o > LOG: 0.0 kt
. 6 5 6 7 8 GYRO: 320.0
 _ " - & CLEAR
SHIFT 9 SHIFT 9 0 ||Ee
C) enter a course value d) confirm the previous action €) an initial screen with the new

course value

Figure 31 — Example of how to enter the current ship course

Version 3.3 38


https://unicont.com/en/

MCA Operating manual PERISCOPE

Engineering the future -

Additional functions:
— press SHIFT once to activate functions dfeyboard(see figure 32);

GRIFAIERIEER (R (2 e ) F3)

1 2 3 4 1 2 3 4

\ AN J N\ J \ J\ 4N A

- (= (<) \[=

s || 6| 7| 8 s e || 7] s
(o |[cear) ( 1 - o | [cLear)

X SHIFT -
0 | ENTER . 9 0 ENTER

Figure 32 — Activation of keyboard

—to entera coursewith decimalvalue e.g., <150.9’, at first, enter an integer ‘150°, then
press keys SHIFTand 7 one after another. As a result, a delimiter “.” is set, then, enter 9. To
confirm the entry, press CLEARENTER

— to delete the entered symbaisess SHIFT to activate functions of the keyboard,
and use key CLEAR/ENTER©o delete unnecessary symbols. Then, press key SHIFT for
the second time to deactivate the keyboard.

For more information on the settings of ADPC-101, see Analog-digital converter
AADPC-1010 Operating manual.

2.4.7 Operation of NC-117

2.4.7.1 Description of operation

NC-117 receives NMEA messages via input ports INIIIN8
and USB combines the messages in compliance with the settings and sends the received
messages via output ports OUTLi OUT4 and USB All conditions of the reception and
transmission of the messages are set using built-in keys and LCD (see positions 5 and 9
figure 12).

For more information on NC-117 settings, see Summator-combiner of NMEA
signal (sentences) i N<@ 1 7Operating manual.

2.4.7.2 Fuse replacement of NC-117

To replace a fuse, open the casing of NC-117, as shown in figure 33, then replace the
blown fuse with a new one from the SPTA Kit, the, install the cover back. SPTA kit for
NC-117 includes a fuse 5x20, 0.5 ¢.
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5x20,0,5 A

Figure 33 — Fuse replacement for NC-117

2.4.8 Operation of MDU-102
2.4.8.1 Description of operation

MDU-102 ensures multiplication of input signal from one or two sources with the
following signal distribution to output ports in compliance with the preset settings.

MDU-102 can operate in one of three modes:

a) signal multiplication mode with the select of active channel;
b) independent mode of signal multiplication;

c) signal multiplication mode with checksum test.

All MDU-102 settings are carried out using DIP-switch. For more information on
MDU-102 settings, see Amplifier-multiplier of NMEA signals i MD- 0 20@erating
manual.

2.4.8.2 Fuse replacement for MDU-102

To replace the fuse, open MDU-102 casing, as shown in figure 34, then replace the
blown fuse with the new one from SPTA kit and install the cover to the initial place. SPTA
kit of MDU-102 includes a fuse 5x20, 1 ¢.
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Figure 34 — Fuse replacement for MDU-102

2.4.9 Operation of the meteorological sensoMS-315
2.4.9.1 Description of the wind sensor operation

To measure wind parameters, meteorological sensor MS-315 is equipped with an
ultrasonic receiver and emitter; it consists of three piezoelectric acoustic tubes at equal
distance (see position 3, figure 15,a). Speed and direction measurement is made by the
measurement of time that takes an ultrasonic signal to travel from one transceiver to the
other two.

To measure wind direction correctly, the weather sensor shall be properly
adjusted according to 2.5.4

Figure 35 shows an example of the receiver and transmitter of ultrasonic signal.

Piezo acoustic
recelver-transmitter

A /1 Indicator of

magnetic north

—

Figure 35 — Example of the receiver and transmitter of ultrasonic signal for the
meteorological sensor MS-315
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2.4.9.2 Description of rain sensor operation

To measure amount and intensity of precipitation, meteorological sensor MS-315
Is equipped with a piezoelectric sensor of dynamic effect located under the rain cover, as
shows in figure 36.

Piezo acoustic
rain sensor

Figure 36 — Location of rain sensor for meteorological sensor MS-315

The rain sensor distinguishes hailstones from raindrops. When a raindrop or
hailstone hits the cover, it detects each drop and hailstone, generates a signal on impact,
and transmits the processed information to the repeater.

To ensure accurate measurements, the weather sensor should be cleaned as

needed. Remove leaves and other debris from the rain sensor and wipe it
with a soft, lint-free cloth dampened with a mild detergent. Wipe it with a

soft cloth or sponge and rinse it with clean water

2.4.9.3 Description of operation of pressure, temperature and humidity sensors

The meteorological sensor MS-315 is equipped with separate pressure,
temperature and humidity sensors:

— a compact sensor with a capacitive measurement principle is used to measure
atmospheric pressure, providing high accuracy measurement during temperature changes.
The built-in microprocessor converts the output signal of the sensor element into 24-bit
data;

— aresistive thin-film Pt1000 sensor is used to measure air temperature. It includes
a reference resistor and constant voltage source. The microprocessor converts the
measured electrical parameters into ambient temperature values using a mathematical
model,

— a capacitive sensor is used to measure humidity. The sensing element absorbs
or releases moisture in proportion to the relative humidity. Using a mathematical model,
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it converts the measured parameters into the ambient relative humidity value.
NPK MCA LLCrecommends cleaning the radiation protection once a year.
Clean the radiation protection with a soft cloth. If the radiation protection
looks worn out and yellowed, it can be

ATTENTION!!

Do not paint the radiation protection!

2.4.10 Operation of the meteorological sensoiMS-CC-L-320
The meteorological sensor emits a series of pulses towards a cloud and measures
the intensity of the reflected signal.

The algorithm for processing the reflected signal can distinguish the backscatter
profile from at least two cloud layers (if present) and determine their cloud base height,
or estimate the vertical visibility.

The measurement results are sent to the repeater.
2.4.11 Operation of the meteorological sensoMS-VR-316

The specified sensor uses the principle of direct scattering.

The meteorological sensor MS-VR-316 consists of a light emitter and receiver,
microprocessor controller, and other components. The emitter emits an infrared light
pulse, while the receiver, at the same time, detects the intensity of the light pulse scattered
by particles in the atmosphere. Then, all measured data is processed by the sensor's
microprocessor controller, converted, and transmitted to the repeater.

2.4.12 Operation of meteorological sensoMS-¢ N-[ -319

The meteorological sensor MS-AN-M-319 is an electromagnetic three-beam cup
rotor. When rotating, it creates electromagnetic induction, which generates electric
current. The weather sensor converts this current into a wind speed value, with the output
characteristics being linearly dependent on the wind speed (see figure 37).
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Figure 37 — Dependences of output parameters on wind speed
2.4.13 Operation of the meteorological sensoMS-R-M-319

Shipborne meteorological station
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The meteorological sensor MS-R-M-319, depending on the wind direction indicator,
generates the current, converts current value into the direction of the compass point and
outputs the value to the system (see figure 38).

To measure wind direction correctly, provide proper calibration of the

weather sensor according to 2.5.5
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Figure 38 — Dependence of output current strength on wind direction
2.4.14 Operation of meteorological sensoMS-¢ R-C-319

Operation of the sensor’s modules to measure wind speed and direction is similar
to the description 2.4.12 and 2.4.13, respectively.

To measure wind direction correctly, provide proper calibration of the
weather sensor according to 2.5.5

2.5 MOUNTING OF SC

2.5.1 General information and recommendations

Before installing the system’s meteorological sensors, select a site where the
surrounding conditions are close to the representative conditions. Unpack the system, and
retain the packaging container and all packaging materials for possible future
transportation.

When selecting the installation site for SC the operational limitations specified
in 3.1 shall be taken into account.

The meteorological sensors that measure such characteristics as air temperature
and humidity, atmospheric pressure, wind speed and direction, amount and intensity of
precipitation, shall be installed in the open area in such a way that there are no factors
affecting their measurement accuracy. Figure 39 shows recommendations on mounting
of the meteorological sensors.

When the sensors are located in the open area (see figure 39,a), provide the
following:

— free space within the radius of 150maround the mast;

—no objects (buildings, trees, etc.) near the weather sensor that could cause
turbulence. To avoid the influence of surrounding objects on the measurements, the
sensor shall be positioned at a minimum distance from them equal to ten times the height
of the object. (h).
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of the sensor in the open area b) installation of the sensor on the roof of th
building

Figure 39 — Recommendations on mounting of the meteorological sensors on a mast

When the sensors are located on the roof of the building (see figure 39,b) provide

the following:
— min. mast height (H) 1.5 x h;
—when the roof diagonal (d) is more than the building height (h), min. mast

height (H) shall be 1.5 x d.

ATTENTION !!!

Installing weather sensors at the considerable height makes the system vulnerable to
lightning strikes. A lightning discharge can cause a high-voltage surge and put the
system out of order.

To protect the sensors and the system against lightning strikes, install a lightning rod
the top of which must be at least 1 mabove the installed meteorological sensor (see
figure 39,b).

The lightning rod must be reliably grounded
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ATTENTION !l

/

Transportation, installation, and other handling of weather
sensors shall be performed carefully to avoid damage of the
sensitive components, such as wind sensors!

| The weather sensor may be damaged as a result of the fall!

2.5.2 Assembly and installation ofMS-CC-L-320

Perform the assembly of the components of the meteorological sensor
MS-CC-L-320 in compliance with figures 40 and 41. It is recommended to install the
sensor's measurement module onto the foundation (see figure 40,c) in a horizontal
position.
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¢) install the measurement module
thefoundation

d) secure the measurement module to the foundation

Figure 40 — Assembly of the meteorological sensor MS-CC-L-320
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O install the power supply unit enclosure on tr

foundation b) install the power supply unit

c) install the cover of the enclosure d) mount the vibration dampers

Figure 41 — Assembly of the meteorological sensor MS-CC-L-320

When choosing a place to install the meteorological sensor MS-CC-L-320
consider the limitations in 3.1 and provide free space within a two-meter radius
(see figure 42,a) from the sensor to clean snow, or ensure elevation above a snow cover

49 Version 3.3


https://unicont.com/en/

PERISCOPE Shipborne meteorological station MCA

Engineering the future

level (see figure 42,b).

Install the assembled meteorological sensor on the vibration dampers to the flat and
rigid surface in a vertical position and in an open area.

!
|
|

|
// N = s

/// Higher ground
< /{ Foundation V
space b) elevated area

Figure 42 — Additional conditions for installation of the meteorological sensor
MS-CC-L-320

2.5.3 Installation of the meteorological sensoMS-VR-316

Install the meteorological sensor MS-VR-316 regarding limitations in 3.1, on the
vertical mast with diameter 80 mmin the open well-ventilated area (for example, the deck
where course and bearing indicators are located) and in the areas with no contamination
by smoke, vapor, sand, and other similar particles, the presence of which in the
atmosphere directly affects the measurement quality of the sensor.

The recommended operation height of MS-VR-316 is from 2 to 3 m above the
surface in the well-ventilated area.

2to3m

\ 4

Figure 43 — Recommendations for the installation of the sensor MS-VR-316
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2.5.4 Installation and adjustment of the meteorological sensoMS-315

Install the meteorological sensor MS-315 regarding recommendations 2.5.1 and
operational limitations in compliance with 3.1.

ATTENTION !
Install the meteorological sensor only on the vertical mast

Use a screwdriver PH2 and 10 mmspanner wrench to carry out the installation.

The following procedure of the installation of the sensor MS-315 is recommended:

- install a mast (a mast is not included in the scope of delivery);

- install the meteorological sensor on the mast. Do not secure/fasten
(see figure 44,a);

- rotating the casing of the sensor, provide the adjustment and then secure the
sensor on the mast (see figure 44,b);

- install OPD-146 on the mast (see figure 45);

- attach grounding cables of the sensor and OPD-146 to the mast;

- connect the sensor and OPD-146 to the system.

S Tighten screws to prevent
~ from backlash.
Do not secure

Loosen screws, [;%;;9/

do not unscrew

>25 mm I ="
e 5

Q install the sensor on the mast

Magnetic
N North

_~ Tighten the screws

b) adjust and secure the meteorological sensor

Figure 44 — Installation of the meteorological sensor MS-315
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b) installationprocedureof OPD-1460n the mast
Figure 45 — Mounting of OPD-146
Figure 46 shows an example of the installed meteorological sensor MS-315 and
OPD-146. The installation of MS-PTH-315, MS-SDW-315, MS-AP-315 and
MS-TH-315 is carried out in a similar way.
Check the sensor’s functionality after the installation and connection to the
system
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Figure 46 — Installed meteorological sensors MS-315

2.5.5 Installation and adjustment of the meteorological sensofS-R-M-319
and MS-¢ N-319

Install the meteorological sensors considering recommendations in 2.5.1 and
operational limitations in 3.1.

For mounting the sensors, use a base plate with four slots to secure the
meteorological sensor to a surface. Moreover, perform the installation on a horizontal
surface.

Four cable clamps are used to lead the cables of the sensors; one of the clamps is
used to pull the cable outside.

Install the meteorological sensors as follows:

— lead the cable in one of the clamps (see figure 47,a);

— holding the cable in the clamp, press the sensor to the surface;

— rotating the sensor’s enclosure, perform an adjustment (See figure 47,b);

— using suitable metal wear, secure the sensor to the surface through the slots in
the base plate.
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Magnetic
North

North
indicator

O leading cables in the clamp b) adjustment of the sensor

Figure 47 — Mounting of the sensors MS-R-M-319 and MS-AN-319

2.5.6 Assembly, installation and adjustment of the meteorological seos
MS-¢ R-C-319

Install the meteorological sensors considering recommendations in 2.5.1 and
operational limitations in 3.1.

To install the meteorological sensor use a bracket delivered in the set. Before the
sensor installation, determine the direction of the magnetic north for correct adjustment of
the wind direction sensor (see position 2, figure 20).

Perform the assembly and installation of the sensor as follows:

—choose a place for installation considering the direction of the magnetic north and
select a type of the surface (horizontal and vertical). Using suitable metal wear, secure the
bracket to the surface (see figure 48,a);

— pull the sensor’s cable through the bracket holes (see figure 48,b);

—holding the cable, insert the sensor’s mounting tube in the mating part of the bracket
and fasten it using a bolt from the set of IK in order to prevent any backlash
(see figure 48,c);

— select a type of the cable’s pulling through (see figure 48,d) and lay the sensor’s
cable using the holes of the bracket.
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Choose horizontal or vertical surface

N
O mounting of the bracket to the selecte b) cable pulling through the bracket holes
surface

Notei Cable is not shown for clarity

c) connection of the sensor and bracke! d) options of cable pulling through from the sensc

Figure 48 — Assembly and mounting of the meteorological sensor MS-AR-C-319
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3 INTENDED USE
3.1 OPERATIONAL LIMITATIO NS

Select an installation site for SC regarding operational limitations (operation
temperature and IP rating — IP).

SC shall be installed no closer than one meter to a magnetic compass, as
well as to satellite antennas and radars

Connections of SC shall comply with the diagram and table of connections for the
system order. All SC shall have reliable grounding, all cables shall be insulated, non-
insulated cable ends are not allowed.

Provide free access to the SCs and removable parts for ease of electrical
installation and maintenance.

Do not connect external load with power consumption more than 25Vto
the repeater’s connector of transmitted power supply

The type of power supply for meteorological sensors and SCs shall comply with
the specifications in Shipborne meteorological station i P e r i”s Jeshpiel
description.

terminal or to the same port simultaneously

@ Do not connect more than one information channel receiver to a single

The meteorological sensor MS-CC-L-320 shall be installed in the open area where
there are no overhanging structures or lighting above the weather sensor (see figure 49).

o

b) under the frameand

O under the trees
superstructures

c) under the power line d) under the lighting
Figure 49 — Examples of incorrect installation of the sensor MS-CC-L-320

The meteorological sensor MS-VR-316 shall be installed in the open well-
ventilated area where there is no probability of contamination by smoke, steam, sand, and
other similar particles (see figure 50).
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Figure 50 — Examples of incorrect installation of the sensor MS-VR-316

3.2 PREPARING THE SYSTEM FOR USE

3.2.1 Safety features

When preparing the SC for operation, after unpacking, provide a visual inspection
to check that there is no mechanical damage.

Connect the SC to the power mains in compliance with input voltage
requirements, see Shipborne meteorological station i P e r i ”sTecbnfwad description.

Before connecting communication lines of the SC, they shall be switched off, de-
energized and grounded.

When using the system follow Rules for Operation of Customers' Electrical
Installations.When conducting an electrical circuits check and insulation resistance test
follow Safety Rules for Operation of Customers' Electrical Installations

It is prohibited to look at the emitter of the MS-CC-L-320 measurement module
during its operation.

It is strictly prohibited to disassemble the optical system of the
MS-CC-L-320 measurement module!

The factory seal must remain intact throughout the system's warranty period.
Breaking the seal is permitted only with the consent of the manufacturer.

3.2.2 Visual inspection procedure
Before switching on the SC, a user shall:
— inspect integrity of SC and initial position of the controls;

— contamination and dust shall be absent on SC, clean them with soft cloth if
necessary;

— check reliable mounting of cable connections to the SC and their proper
grounding;

— check that the meteorological sensors had proper adjustment.
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3.2.3 How to switch the System on

Before switching the System on, check that supply voltage complies with the
requirements in table 1.

Before providing any connections, the SC shall be grounded.
To use the system:

- check that supply voltage complies with the input voltage requirements;
- transfer a circuit breaker to Off position;

- connect a power cable and interface cables to the SC;

- transfer the circuit breaker to On position;

- switch on power supply units (if included in the system).

Wait for the software activation. Under normal startup conditions, the deployment
time does not exceed 5 minutes

Switch the system off in the reverse order:

- switch off power supply of the system by pressing and holding Powerbutton
on the repeater from 2to 3 s;

- switch off a power supply unit if included in the system;
- transfer the circuit breaker to Off position;
- disconnect the power cable and interface cables from the SC.

3.3 THE USE OF THE SYSTEM

The use of the system involves monitoring data received from weather sensors
and connected auxiliary equipment. Data monitoring and system control are performed
using a repeater and the software installed on it. To use the system read carefully
Universal digital repeater i DR 0 9 Kdgerating manual.
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4 TECHNICAL MAINTENANCE OF THE S YSTEM

4.1 GENERAL INSTRUCTIONS
TM of the system shall be carried out by the personnel familiarized with the
system's structure, composition and operational features.

In order to ensure safe and reliable operation of the system the staff shall carry
out all types of TM:

— TM-1 — semi-annual;

— TM-2 —annual;

— TM-3 — depending on the calibration interval of measuring instrument;
— SM.

TM-1 is organized and controlled by a person in charge and carried out by the
personnel on the running equipment.

TM-2 is organized and controlled by a person in charge and carried out by the personnel.
The results of TM-2 are recorded in section 11 Certificate.

TM-3 is organized and controlled by a person in charge and carried out only for
approved types of measuring instruments.

The results of TM-3 are recorded in section 11 Certificate.

4.2 SAFETY FEATURES

While carrying out TM follow the instructions specified in section 5.2 of this OM.

4.3 TECHNICAL MAINTENANCE ROUTINE

Table 20 describes the list of works for all types of TM. Table 4 describes the
amount of consumables to provide TM.

Table 20 — The list of TM works

CL Name of work Type of TM
No. vM-1 | vM-2| uvM-3
1 Visual check of the System + + +
2 Test for the system’s functionality — + +
3 Calibration test — -~ +-
Notes
1 “+” —work is obligatory.
2 “=” —work is not required.
U See 4.1.

Maintenance routine is described in checklists, see tables 21- 23.
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To be done

Routine

Man-hours per 1
system

Examine the SC

1 Check the exterior of the SC; mechanical damage, paint
defects shall be absent; all legends shall be read easily.

2 Wipe with clean cloth all surfaces of the SC. Clean
protective glass of the meteorological sensor MS-CC-L-320
with soft tissue (batiste or flannel) and wipe dry with a dry
soft tissue.

3 Clean severe contamination, corrosion, oil spots from
metal surfaces using soap foam, prevent the foam from
entering inside the SC. Then, wipe dry all surfaces with
clean cloth and dry them out; clean the screen with cloth
soaked in alcohol. Hard cloth, paper, glass cleaning agents
or chemicals are prohibited. Do not press hard on the LCD
surface while cleaning; do not spray cleaning liquid directly
on the LCD.

4 Clean varnish defects with abrasive cloth if necessary,
then alcohol soaked cloth, cover with varnish and let dry.

1 person
5 minutes

Check reliability of
cable connections
and grounding
buses

1 Make sure that connectors and attaching screws are
fastened tight, provide further fastening if needed.

2 Check integrity (no mechanical damage) of leading
cables in sight.

1 person
60 minutes

Table 22 — CL No.2. System functionality check

To be done Routine Man-hours per 1
system
1 Power the system up.
Check the system’s . y P . . 1 person
. 2 Wait for the software to load — Main screen will appear )
functionality 15 minutes

on the repeater’s LCD.

Table 23 — CL No.3.

Calibration of measuring instruments

To be done Routine Man-hours per 1
system
1 Disconnect a measuring instrument from the system and
dismantle from the place of operation.
2 Deliver and pass the measuring instrument to the
certified verification company to carry out calibration. 1 person
N 3 Take the measuring instrument after calibration. .
Calibration . . . L No time
4 If the instrument is calibrated properly, deliver it back, )
regulations.

and connect to the system.

5 If the instrument is unserviceable, receive a calibration
protocol from the verification company and contact a
service provider of the manufacturer.
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4.4 SCHEDULED MAINTENANCE

Scheduled maintenance includes charging of AB (in dry premises at temperature
+2 Ou) ahd shall be carried out once 6 monthsluring storage. Scheduled maintenance is
carried out for uninterruptible power supply BPS-114-24. Scheduled maintenance
is not carried out during system’s operation. If the temperature in the premises is more
than + 2 04, charging of AB shall be carried out more often than it is required by the
scheduled maintenance procedure. Information on the performed maintenance procedures
shall be registered in section 11 of Certificate.

In the entries in Certificate regarding the performance of
scheduled maintenance are absent, the manufacturer shall not be

responsible for the failure of AB

To carry out the routine maintenance, act as follows:

a) ensure depreservation of uninterruptible power supply unit BPS-114-24 according
to 4.5.3 from the storage. Untighten the screws on the service cover by means of crosshead
screwdriver (not included in the scope of delivery);

b) connect de-energized power cable;

c) provide external power supply to uninterruptible power supply unit
BPS-114-24 and transfer piano-type switch to On position.

Once uninterruptible power supply unit BPS-114-24 is switched on, LED will
start glowing green to show that built-in ABs are charging. During charge, check voltage
on the output contacts by means of voltmeter (multimeter). Charging shall be carried out
until the maximum value specified in Shipborne meteorological station A P e r i”s c 0 |
Technical description is reached;

d) once the charging is finished, transfer a piano-type switch to OFF position;

e) disconnect the external power supply and de-energized cable from
uninterruptible power supply unit BPS -114-24;

f) close the service cover and carry out preservation (long-term storage) of
uninterruptible power supply unit BPS-114-24 according to 4.5.

4.5 PRESERVATION (LONG-TERM STORAGE)
4.5.1 General instructions

Preservation protects metal surfaces of SC against corrosion during temporary
storage at the manufacturer’s warehouse, transportation and storage at Customer’s
facilities. When delivered, preservation of SC is not provided unless other is stipulated
in the Supply contract; SC are packed in inner packaging and standard containers. The
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surfaces of SCs delivered for preservation (re-preservation) shall not have corrosion, and
surface temperature of SC shall not be lower than the room temperature.

Preservation routine includes inspection of corrosion, surface cleaning and
packaging of SCs.

Preservation and re-preservation shall be carried out in clean premises under
normal climatic conditions:

- ambient temperature: +25A &N A @

- relative humidity: from 45% to 75 %

- atmospheric pressure: from 84 0to 106.7 kPa(from 630to 800mm Hg.

No acids, alkalies and other corrosive substances shall be present in the room
where preservation is carried out.

4.5.2 Preservation(long-term storage)

Before preservation, system’s metal surfaces shall be visually inspected for corrosion
and cleaned of dirt and dust using a brush or cloth with cleaning agents if necessary. The time
between cleaning and preservation shall not be more than 2 hours.

After cleaning (degreasing) the system’s metal surfaces, treat the following components,
if present, with technical (denatured) ethyl alcohol: rubber plugs, internal surfaces of connector
protective caps, connectors, LCD display.

ATTENTION !
Do not take the SC and parts undergoing preservation with the unprotected hands. Use
cotton or rubber gloves instead

Preservation of SC shall be carried out in compliance according (insulation of SC
from the environment by means of packaging materials with air drying in the insulated space
by drying agent (silica gel)).

Fine-porous silica gel for industrial use, premium or first grade shall be used to
dry the air. Silica gel shall be used in the amount of 1 kg/n{ when preserving airtight
space of SC.

Waterproof, oil-proof polyethylene film vapour permeability 0.5 g/(ndA 2 4at
temperature +20 A4 and relative humidity 100 %shall be used as packaging material
(cover).

Before placing silica gel inside the package, it shall be prepacked into bags with
indication of weight and brand. Weight of one bag shall not be more than 1 kg Bag’s
shape shall provide maximum surface-to-volume ratio.
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To remove excess air from the ready package after sealing the last joint, the cover
shall be pressed manually unless the cover’s film becomes adjacent to SC; then, the joint
shall be sealed (welded).

Check the integrity of the cover and joint visually. The weld shall have no holes,
incomplete penetration, bulging, foreign inclusions and burns.

Time between placing silica gel and end of welding (sealing) shall not exceed
2 hours

Preservation is carried out for 5 years A user shall also follow 4.4.

4.5.3 Depresevation

Depreservation of SC includes opening of a polyethylene cover and removing the
silica gel bags.

Once SCs are taken out of the polyethylene cover, check that corrosion,
mechanical deformations and defects are absent; provide disinfection treatment of the SC
surfaces.

4.5.4 Re-preservation

Re-preservation of SC is carried out if a polyethylene cover has been found
damaged during control checks or upon expiration of the preservation time.

To ensure re-preservation of SC upon expiration of the preservation time, open a
polyethylene cover, examine visually the SC for corrosion and provide the preservation.

To ensure re-preservation of SC due to damaged cover before expiration of the
preservation time without replacement of silica gel, use non-damaged bags for the second
time. In this case, re-preservation is carried out similarly to preservation and storage time
without replacement of silica gel complies with the rest time of use of silica gel bag (used
for the second time). If new bags are used or the bags with restored silica gel, time of re-
preservation is 5 yearsMoreover, a user shall follow 4.4.
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The system functionality shall be monitored by the power indicator light on the
power supply unit and by the display of meteorological data on the repeater's LCD screen.

To provide diagnostics of problems and defects, use information in table 24.

5.2 SAFETY FEATURES

Any repair works shall be carried out by the personnel examined and received
proper qualifications (min. qualification level I11) in the area of the occupational safety.

All the system components shall be grounded before any repair works.

It is STRICTLY PROHIBITED to replace any damaged fuses, cables, modules
when power of the component under repair is ON.

Always put a poster “DO NOT switch on! Under Operation!”, when power supply
switch is in OFF position.

Adjustment, installation and repair works are PROHIBITED in the room, where
less than 2 people are present.

5.3 CURRENT REPAIR

The personnel can only eliminate defects specified in table 24.

All other defects shall be repaired only by the Manufacturer’s specialists or the
authorized Manufacturer’s representatives.

Table 24 — The list of potential defects and troubleshooting

Defect

Potential reasons

To be done

Repeater’s power supply
is not available (no Power
indication, Main screen

Power cable is not connected

Connect the power cable to the
repeater

Power cable’s malfunction

Replace the power cable

Power source’s malfunction

Replace the power source

data are transmitted, but
they do not comply
with NMEA format

(check the connection to active
COM port)

does not open) Blown fuse Remove the cause of the blown
fuse and replace the fuse
Rxtab: Cable is not connected Replace the cable

Check settings of COM port
(rate, parity, stop bit)

Meteosensor’s malfunction

Replace the sensor

Repeater’s malfunction

Replace the repeater

Rxtab:
No data

Meteosensor, log or GPS’s
malfunction

Check functionality of the
meteosensor, log or GPS

Cable is not connected

Check the correct connection of
the meteosensor’s cable

Repeater’s malfunction

Contact the manufacturer’s
service centre
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Defect Potential reasons To be done
Cable is not connected Check the cable and replace it if
necessary
Malfunction of analog-digital Replace ADPC-101
No display of converter ADPC-101

meteorological
parameters on the
screen via port
connected to
ADPC-101

Gyrocompass’s malfunction or data
is incorrect

Replace the gyrocompass

Log’s malfunction or data is
incorrect

Replace the log

If ADPC-101 is connected to
NMEA data combiner NC-117, the
data combiner NC-117 is defective
or there is no connection

Replace NMEA data combiner NC-
117 or connect analog-digital
converter ADPC-101 directly to the
repeater

Once power is supplied
to meteosensor
MS-CC-L-320,

Power indicator 12 Vis
not glowing, and the
repeater shows
Connecting

Blown fuse of the power circuit
inside the meteosensor’s power
supply unit (NetworK

Remove the cause of the blown
fuse and replace the fuse

Red indicator Il of the
meteosensor
MS-CC-L-320 is
constantly glowing, the
repeater shows
Connectingeé

Malfunction of the meteosensor’s
controller

Contact the manufacturer’s
service centre

Green indicator | of the
meteorological sensor
MS-CC-L-320

is flashing 2 times per
second, the repeater
shows Connedat n g &

The mode of sensor heating (until
the operating temperature) is active

Wait for the meteosensor to heat
up (until operating temperature)

Blown fuses of heating power
circuit inside the meteosensor’s
power supply unit (Heating

Remove the cause of blown fuse
and replace the fuses

Malfunction of meteosensor’s
heating system

Contact the manufacturer’s
service centre

Green indicator | of the
meteorological sensor
MS-CC-L-320

is flashing 1 time per
second, the repeater
showsConnect.i

Communication line is
disconnected or has a defect

Incorrect data exchange between
the sensor and repeater

Check integrity of the
communication cable and
functionality with another
communication cable; check
polarity and correct switching;
communication line interference
shall be absent.

Malfunction of communication
module and protection inside the
sensor’s power supply unit

Replace the communication
module and protection and
contact the manufacturer’s service
centre

Fogging of the
protective glass of
meteorological sensor
MS-CC-L-320

Blown fuse of heating power circuit
of the protective glass

Remove the cause of the blown
fuse and replace the fuse

Malfunction of the heating system
of the sensor’s upper module

Contact the manufacturer's
service centre
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Defect Potential reasons To be done
Ingress protection of the sensor is
damaged

Repeater shows
information on the
active heating of
meteorological sensor
MS-CC-L-320 even if
air temperature is
positive and there is no
precipitation

Protective glass is dirty Clean the protective glass
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6 STORAGE

The system shall be stored in packaging inside areas complying with the required
storage conditions (+5 A+ to +40A4) with the concentration of dust, oil, moisture and
aggressive impurities in the air within the required limits for the working areas of production
facilities. Transportation of the products to Far North and similar areas shall be carried out.

After storage or transportation of the system below +10 A4, it must be unpacked
only in heated premises and left packaged in normal climate conditions for 12 hours
beforehand.

Uninterruptible power supply unit BPS-114-24 shall be stored with fully charged
ABs and performance of scheduled maintenance, see 4.4.

Preservation of SC is not provided for short-term storage less than 2 years
For long-term storage for the period more than 2 yearsduring 5 years
- carry out preservation in compliance with 4.5.2;

- enter records on preservation and anti-corrosion protection to the log book or
certificate on SC; the records shall be signed by people responsible for storage.

The containers for long-term storage as well as means of preservation and re-
preservation shall be provided by a user.
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7 TRANSPORTATION

The system must be transported in the Manufacturer's transportation package in
closed means of transport.

Types of shipment:

— motor vehicle and railroad transportation in closed means of transport (covered
cars, multipurpose containers);

— air transportation (in sealed and heated compartments);
— sea transportation (in dry service premises).

The System must be transported in compliance with the transportation rules
applicable for each means of transport.

During loading/unloading operations and transportation, the requirements
indicated on warning labels on the boxes/packaging must be observed, and no impacts
are permitted since they can affect the safety and performance of the SC.

Inside the means of transport, the packed device must be firmly secured/fastened.
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8 DISPOSAL

Packaging of new equipment, system parts damaged during the system operation,
as well as overage system must not be disposed as standard household wastes since they
contain the materials suitable for re-use.

Decommissioned and non-used components of the system must be delivered to a
special waste disposal center licensed by local authorities. You can also send an over-age
equipment/unit to the manufacturer for its further disposal.

Proper disposal of the system components allows avoiding possible negative
environmental and health impacts, and it also allows for proper restoration of compo-
nents with substantial energy and resources saving.

Materials composing the SC with AB and products of their operation belong to
hazard class Il and shall be disposed in the organizations providing the activity licensing.

Materials composing SC without AB and products of their operation belong to
hazard class 11 and shall be disposed in the organizations providing the activity licensing.

During operation and upon completion of its service life, the equipment is no
hazardous for health and environment.

This unit must be disposed according to the rules applied wlectronic devices

:g Any products marked with a crossed trash bin must be dispose

— Separatelyfrom standard household wastes
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9 WARRANTY

The Manufacturer shall be liable for warranty obligations if the system has been
used correctly according to the OM. If the operating conditions have been violated the
Manufacturer shall not consider damage claims.

For more information on warranty terms, please, see the official website of
NPK MSA LLCsection Support

Address and contacts of the Manufacturer's service centre:
NPK MCA LLC

26E, Kibalchicha str., 192174, St Petersburg, Russia

Tel.: + 7 (812) 602-02-64, 8-800-100-67-19

e-mail: service@unicont.com
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