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Periscope  

Technical description 

 

INTRODUCTION 

This document covers the products included in the composition of Shipborne 

meteorological station “Periscope” (hereinafter – Periscope). 

This document includes data on structure, operation principle, and technical 

specifications of the products manufactured by NPK MCA LLC. 

The products may be used as self-sufficient components and as a part of other systems 

manufactured by NPK MCA LLC.  

ABBREVIATIONS AND DEFINITIONS  

AB – Accumulator battery 

CC – Cloud ceiling 

GNSS – Global navigation satellite system 

LCD – Liquid crystal display 

IR – Infrared 

SC – Short circuit 

IK – Installation kit 

S – Software 

PC – Personal computer (external display equipment) 

RMRS – Russian Maritime Register of Shipping 

RCS – Russian Classification Society 

RRR – Russian River Register (until 01.08.2022) 

SC – System components 

 
– Measured parameter Atmospheric pressure 

 
– Measured parameter Air temperature 

 
– Measured parameter Air humidity 

 
– Measured parameter Wind speed 

 
– Measured parameter Wind direction 

 
– Measured parameter Amount of precipitation 

 
– Measured parameter Intensity of precipitation 

 
– 

A sensor is outfitted with meteorological piezoelectric acoustic 

ultrasonic converter 
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UNIVERSAL DIGITAL REPEATER DR-209М 
 
 

 
 

Parameter Value 

Display 
LCD 8ʺ, format 4:3 (XGA), 

resolution 1024 х 768 pixel 

Angle of view 170º 

RAM, Mb 512 

Operating system  periscope software 

Protection 

galvanic isolation from power mains;  

reverse polarity protection; 

short circuit protection 

Type of touch display resistive  

Size of touch panel, mm 162 х 121 

Interface RS-422 

Data transfer rate, bit/s 4800; 9600; 19200; 38400; 57600; 76800; 115200 

Received data format  
IEC61162-1, IEC61162-2 (NMEA 0183 versions 1-3) 

and other data types during serial data transmission 

Input voltage 24 (10 to 36)1
 VDC 

Output voltage 12; 24 VDC 

 

 
 

 

 

 

Designed to display information received via communication lines from various shipborne 

systems, and to retransmit the data to other systems. 

RMRS and RRR type approval certificate.  

Certified as a part of Periscope, SURK-1005, TCS-1011, LCS-1028, SOA-1022 systems 

Description and purpose 
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Periscope  

Technical description 

Parameter Value 

Max. power consumption, W 20 

Ports, pcs. (see figure 1) 

3 (RS-422 with galvanic isolation);  

1 (USB Type-A); 

1 (Ethernet) 

Types of received data 

– GNSS data (GPS, GLONASS, Galileo): coordinates, 

time, date, etc.; 

– atmospheric parameters: temperature, humidity, 

pressure, etc.; 

– wind data; 

– cloud ceiling and number of cloud layers; 

– heading, bearing: true, magnetic; 

– depth; 

– speed; 

– other data 

Casing material steel 

Material of keys film with bulge forming 

Operating temperature, ºC –15 to +55 

Limiting temperature, ºC –60 to +70 

IP rating IP22 

Mounting console on a bracket 

Weight, kg 1.6 1.9 

1 Voltage range. 

 

 

Figure 1 – Connection of DR-209М 
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а) console mounting 

 

b) mounting on a bracket 

When mounting provide a free space of 40 mm from the surface А 

to connect the product 

Figure 2 – Outline and installation dimensions of DR-209М 
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POWER SUPPLY UNIT PS-103 
 

 

 

Parameter Value 

Input voltage 
220 (198 to 242)1 VAC; 

110 (at option) VAC 

Input voltage from AB 24 (18 to 31)1 VDC 

Output voltage 24 (18 to 31)1 VDC 

Power consumption, W 240 

Output power, W 190 

Rated load current, А 10 

Alarm output 

dry contact; 

normally closed;  

normally opened 

Protection fuse against SC 

Casing material steel 

Operating temperature, ºC  –15 to +55 

Limiting temperature, ºC  –60 to +70 

IP rating IP22 

Mounting wall 

Weight, kg 4.4 

1 Voltage range. 

 

Designed to convert input voltage 220 VAC into low-voltage unregulated DC voltage. 

The unit may be connected to an external AB for uninterruptible power supply of the 

system components.  

RRR and RMRS certificates. Certified as a part of Periscope and other systems 

manufactured by NPK MCA LLC 

Description and purpose 
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Figure 3 – Connection of PS-103 

 

Figure 4 – Outline and installation dimensions of PS-103 
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POWER SUPPLY UNIT BPS-114-24 
 

 

 

 
 

Parameter Value 

Input voltage 
220 (198 to 242)1 VAC; 

110 (option) VAC 

Output voltage 
mains operation 220 VAC 28.4 VDC 

AB operation  24.0 (19.2 to 28.0)1 VDC 

Power consumption, W 450 

Output power, W 320 

Built-in AB yes 

Min. run time from AB under 11 А load, 

minutes 
60 

Alarm output normally closed and opened 

Protection 

fuse against SC; 

galvanic isolation from power mains; 

reverse polarity protection 

Casing material steel 

Operating temperature, ºC –15 to +55 

Limiting temperature, ºC –60 to +70 

IP rating IP22 

Mounting wall 

Weight, kg 21.7 

1 Voltage range. 

Designed to convert input voltage 220 VAC into low-voltage unregulated DC voltage. 

Ensures uninterruptible power supply of the SC. 

RMRS certificate. Certified as a part of Periscope and other systems manufactured by 

NPK MCA LLC 

Description and purpose 
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Figure 5 – Connection of BPS-114-24 
 

 

 

Figure 6 – Outline and installation dimensions of BPS-114-24 
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DC/DC CONVERTER DC-108 
 

 

 

Description and purpose  

Designed to convert unregulated voltage 24 VDC into regulated voltage 12 VDC. 

RCS certificate. Certified as a part of Periscope 
 

Parameter 
Value 

DC-108-24/12-150W DC-108-24/12-50W 

Input voltage 24 (19 to 36)1 VDC 

Output voltage 12 (11 to 16)1 VDC 

Power consumption, W 200 67 

Output power, W 150 50 

Max. load current, А 12.5 4.2 

Protection 

fuse against SC; 

galvanic isolation from power mains;  

reverse polarity protection; 

overvoltage protection 

Casing material steel 

Operating temperature, ºC –15 to +55 

Limiting temperature, ºC –60 to +70 

IP rating IP22 

Mounting wall 

Weight, kg 2.3 2.2 

1 Voltage range. 
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Figure 7 – Connection of DC-108 
 

 

Figure 8 – Outline and installation dimensions of DC-108
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AMPLIFIER-MULTIPLIER OF NMEA SIGNALS, TYPE MDU-102 
 

 

 

 

Description and purpose  

Designed to multiply signals during serial data transmission from one or two sources. 

RRR certificate. Certified as a part of Periscope 
 

Parameter Value 

Input voltage 24.0 (9.5 to 36.0)1 VDC 

Max. power consumption, W 3 

Supported interfaces RS-232; RS-422; RS-485 

Max. data transfer rate, bit/s 115200 

Format of data retransmission 

IEC61162-1, IEC61162-2 

(NMEA 0183 versions 1-3) and other data types 

during serial data transmission 

Number of input ports, pcs. 2 (channels 1 and 2) 

Optoisolation of input ports yes 

Number of output ports groups, pcs. 2 (groups А and B) 

Number of output ports, pcs. 8 (4 for group А and 4 for group В) 

Optoisolation of output ports, pcs. 

(see figure 9) 

4 isolated 

(2 for group А and 2 for group В);  

4 non-isolated 

(2 for group А and 2 for group В) 

Alarm output for two channels 

Alarm output voltage 5.0 VDC 

Max. consumption current of 

external alarm, mA 
20, per one channel 
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Parameter Value 

Protection 

galvanic isolation from power mains;  

reverse polarity protection;  

overvoltage protection 

Casing material steel 

Operating temperature, ºC –15 to +55 

Limiting temperature, ºC –60 to +70 

IP protection IP22 

Mounting wall 

Weight, kg 0.65 
1 Voltage range. 

 
 

Figure 9 – Connection of MDU-102 

 

Figure 10 – Outline and installation dimensions of MDU-102 
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SUMMATOR-COMBINER OF NMEA SIGNALS, TYPE NC-117  
 

 

 

Description and purpose  

Designed as an auxiliary device to combine and output data in compliance with the settings.  

Certified as a part of Periscope 
 

Parameter Value 

Input voltage 24.0 (9.5 to 36.0)1 

Max. power consumption, W 7 

Supported interfaces RS-232; RS-422; RS-485 

Max. data transfer rate, bit/s 115200 

Format of data retransmission 

IEC61162-1, IEC61162-2 

(NMEA 0183 versions 1-3) and other data types 

during serial data transmission  

Number of input ports, pcs. (type) 
8 (RS-232, RS-422, RS-485); 

1 (USB mini) 

Optoisolation of input ports yes 

Number of output ports, pcs. (type) 
4 (RS-232, RS-422, RS-485); 

1 (USB mini) 

Setting options for each input port to define number of polled input ports 

Setting options for each output port 

to combine data; 

to prioritize input ports polling;  

to delay input ports polling; 

to add NMEA; 

to edit NMEA headings 

Protection 

galvanic isolation of output ports;  

galvanic isolation from power mains;  

overvoltage protection; 

reverse polarity protection 

Casing material steel 
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Parameter Value 

Operating temperature, ºC –15 to +55 

Limiting temperature, ºC –60 to +70 

IP rating IP22 

Mounting wall 

Weight, kg 0.63 
1 Voltage range. 

 

 

 

Figure 11 – Connection of NC-117 

 

Figure 12 – Outline and installation dimensions of NC-117 
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ANALOG DIGITAL CONVERTER ADPC-101 
 

 

 

Description and purpose  

Designed to digitize analog signals of outdated gyrocompasses and logs in NMEA 

format and send these data to navigation equipment. 

RMRS and RRR certificates. Certified as a part of Periscope 

 

Parameter Value 

Display parameters LCD, 2 lines, 16 symbols each 

Input voltage 24.0 (9.6 to 36.0)1 VDC 

Max. power consumption, W 3 

Max. consumption current, mA 150 

Types of gyro compasses 
synchro type; 

stepper type 

Types of logs 
stepper type; 

with interface normally opened contact 

Format of output signal 
NMEA 0183 versions 1-3 

(with line checksum) 

Number of 

NMEA 0183 lines, pcs. 
63 (configurable) 

Number of output interfaces, pcs. 

(type) 

1 (RS-232); 

1 (RS-422, RS-485) 

Optoisolation of input contacts yes (except log with normally opened contact) 

Max. data transfer rate, bit/s 230400 

Rate measurement range, knots 0.0 to 99.9 

Measurement accuracy of speed, knots 0.1 

Heading measurement range 0º to 360º 

Measurement accuracy of heading 0.1º 
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Parameter Value 

Casing material steel 

Operating temperature, ºC –15 to +55 

Limiting temperature, ºC –60 to +70 

IP rating IP22 

Mounting wall 

Weight, kg 1.2 
1 Voltage range. 

 

Figure 13 – Connection of ADPC-101 
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Figure 14 – Outline and installation dimensions of ADPC-101 
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MULTIFUNCTIONAL CONVERTER NMEA MFC-151 
 

 

 

Description and purpose  

Designed to receive, combine, convert and multiply NMEA 0183 signals  

(IEC 61162-1, IEC 61162-2) transmitted via interfaces RS-422/485, Ethernet and USB, 

with configurable operating algorithm.  

RMRS certificate. Certified as a part of Periscope 

 

Parameter Value 

Input voltage 24.0 (9.6 to 36.0)1 VDC 

Max. power consumption, W 7 

Protection 

galvanic isolation from power mains;  

reverse polarity protection; 

overvoltage protection 

Number of input ports, pcs. (type) 2 (RS-422, RS-485) 

Number of combo ports (input and 

output), pcs. (type) 

4 (RS-422, RS-485); 

1 (mini-USB Type-B); 

1 (Ethernet) 

Supported protocols and standards 

IEC 61162-1 (version 5, 2016); 

IEC 61162-2 (version 1, 1998); 

IEC 61162-450 (version 2, 2018); 

NMEA 0183 (version 4.11, 2018-11) 

Max. data transfer rate, bit/s 115200 

Casing material steel 

Operating temperature, ºC –15 to +55 

Limiting temperature, ºC –60 to +70 

IP rating IP22 

Mounting wall 

Weight, kg 0.65 
1 Voltage range. 
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Figure 15 – Connection of MFC-151 

 

Figure 16 – Outline and installation dimensions of MFC-151 
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METEOROLOGICAL SENSORS MS-315 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description and purpose  

Designed to measure all year round and send to the system data on atmospheric pressure, 

air temperature and humidity, wind speed and direction, as well as amount and intensity 

of precipitation.  

Delivered together with an overvoltage protection device OPD-146.  

Certified as a part of Periscope 
 

Parameter 
Value 

MS-315 MS-PTW-315 MS-SDW-315 MS-AP-315 MS-TH-315 

Input voltage 
sensor 241 (18 to 36)2

 VDC 

heating 241 (9 to 36)2 VDC 
 

Heating  yes 

Min. temperature to switch on 
heating, ºC 

+9 

Max. temperature to switch off 
heating, ºC 

+11 

Max. power 

consumption, W 

sensor 18 

heating 10 

Interface RS-422 

Temperature, ºC 
operating –60 to +60 

limiting –60 to +70 

IP rating IP56 

Mounting on a mast Ø30 mm 

Material plastic 

Weight, kg 1.6 1.4 1.2 1.0 1.4 
1 Voltage value is specified for OPD-146. 

2 Voltage range. 
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Sensor Measured climatic parameter 

MS-315 
       

MS-PTW-315 
   

    

MS-SDW-315    
  

  

MS-AP-315 
 

      

MS-TH-315  
  

    

Parameter Value 

Measurement parameters of atmospheric pressure 

Measurement range, hPa 300 to 1200 

Absolute error, hPa  

– at temperature from –52 ºС to 0 ºС inclusively ±1.0 

– at temperature from 0 ºС to +40 ºС inclusively ±0.3 

– at temperature from +40 ºС to +60 ºС ±1.0 

Temperature measurement parameters 

Measurement range, ºС –52 to +60 

Absolute error, ºС  

– within the range from –52 ºС to –40 ºС inclusively ±0.3 

– within the range from –40 ºС to +60 ºС ±0.2 

Measurement parameters of humidity 

Measurement range, % 0 to 100 

Absolute error, %  

– within the range from 0.0 % to 90.0 % inclusively ±2.0 

– within the range from 90.0 % to 100.0 % ±3.0 

Measurement parameters of wind speed 

Measurement range, m/s 0.2 to 60.0 

Absolute error, m/s  

– within the range from 0.2 to 5.0 m/s inclusively ±0.3 

– within the range from 5.0 to 60.0 m/s ±(0.3+0.02·V1)) 

Measurement parameters of wind direction 

Measurement range 0º to 360º 

Absolute error ±2º 

Measurement parameters of precipitation amount 

Measurement range, mm 0.1 to 999 

Absolute error, mm ±(0.2+0.05·X2)) 

Measurement parameters of precipitation 
intensity 

Measurement range, mm/h 0.1 to 200 

Absolute error, mm/h ±(0.2+0.05·I3)) 

1) Measured value of air speed, m/s. 
2) Measured value of precipitation amount, mm. 
3) Measured value of precipitation intensity, mm/h. 
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Figure 17 – Connection of MS-315 and OPD-146 

 

Figure 18 – Outline and installation dimensions of MS-315 
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METEOROLOGICAL SENSOR MS-VR-316 
 

 

Description and purpose  

Designed to measure all year round and send to the system data on meteorological 

(optical) visual range. 

Certified as a part of Periscope 
 

 

Parameter Value 

Input voltage 12.0 (9.0 to 15.6)1 VDC 

Power consumption, W 0.8 

Heating no 

Interface RS-485 

Protocol Modbus 

Data transfer rate, bit/s 9600 

Max. measurement range, km 10 

Measurement error, % 
up to 2 km 2 

from 2 to 10 km ±10 

Operating temperature, ºC –40 to +60 

Limiting temperature, ºC –60 to +70 

IP rating IP56 

Mounting on a mast Ø from 55 to 80 mm 

Casing material anodized aluminum 

Max. weight, kg 10 
1 Voltage range. 
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Figure 21 – Connection of MS-VR-316 

 

Figure 22 – Outline and installation dimensions of MS-VR-316 
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METEOROLOGICAL SENSOR MS-AN-M-319 
 

 

Description and purpose  

Designed to measure data on wind speed all year round and send them to the system. 

Certified as a part of Periscope 
 

Parameter Value 

Input voltage 
12.0 (9.0 to 15.6)1) VDC; 

24.0 (19.0 to 36.0)1) VDC 

Max. power consumption, W 2 

Heating no 

Interface RS-485 

Protocol Modbus 

Data transfer rate, bit/s 9600 

Measurement range, m/s 0 – 60 

Measurement error, m/s ±(0.3+0.03·V2)) 

Max. response time, s 1 

Operating temperature, ºC –30 to +60 

Limiting temperature, ºC –60 to +70 

IP rating IP56 

Mounting on the surface  

Material stainless steel and aluminum alloy 

Weight, kg 0.24 
1) Voltage range. 
2) Measured air rate, m/s. 
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Figure 23 – Connection of MS-AN-M-319 

 

Figure 24 – Outline and installation dimensions of MS-AN-M-319 
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METEOROLOGICAL SENSOR MS-AW-C-319 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description and purpose  

Designed to measure data on wind speed and direction all year round and send them to 

the system. 

Certified as a part of Periscope 
 

Parameter Value 

Input voltage 
12.0 (9.0 to 15.6)1); 

24.0 (19.0 to 36.0)1) 

Max. power consumption, W 2 

Heating no 

Interface RS-485 

Protocol Modbus 

Data transfer rate, bit/s 9600 

Measurement 

range 

speed, m/s 0 to 70 

direction 0º to 360º 

Measurement 

accuracy 

speed, m/s 0.1 

direction 1º 

Measurement 

error 

speed, m/s ±(0.3+0.03·V2)) 

direction ±3º, max. 

Data recording period, s 3 

Operating temperature, ºC –40 to +60 

Limiting temperature, ºC –60 to +70 

IP rating IP56 

Mounting on a bracket 

Material aluminum alloy and carbon fibre 
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Parameter Value 

Weight, kg 0.7 
1) Voltage range. 
2) Measured air speed, m/s. 

 

Figure 25 – Connection of MS-AW-C-319 

 

Figure 26 – Outline and installation dimensions of MS-AW-C-319 
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METEOROLOGICAL SENSOR MS-W-M-319 
 

 

 

Description and purpose  

Designed to measure data on wind direction all year round and send them to the system. 

Certified as a part of Periscope 
 

Parameter Value 

Input voltage 
12.0 (9.0 to 15.6)1 VDC; 

24.0 (19.0 to 36.0)1 VDC 

Max. power consumption, W 2 

Heating no 

Interface RS-485 

Protocol Modbus 

Data transfer rate, bit/s 9600 

Measurement range 0º to 360º 

Measurement accuracy 1º 

Measurement error ±3º 

Min. wind speed to start data 

recording, m/s 
0.5 

Max. wind speed for correct 

functioning, m/s 
70.0 

Operating temperature, ºC –40 to +60 

Limiting temperature, ºC –60 to +70 

IP rating IP56 

Mounting on a surface 

Material stainless steel and aluminum alloy 
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Parameter Value 

Weight, kg 0.41 
1 Voltage range. 

 

Figure 27 – Connection of MS-W-M-319 

 

Figure 28 – Outline and installation dimensions of MS-W-M-319 
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METEOROLOGICAL SENSOR MS-CC-L-320 
 
 

 

Description and purpose  

The product is measure data on CC and cloud layers all year round and send them to the 

system. 

Delivered together with a power supply unit and connection cables. 

Certified as a part of Periscope 
 

Parameter Value 

Input voltage 220 (187 to 242)1 VAC 

Heating yes 

Temperature to start heating, ºC 
on +6.0, min. 

off +13.5, max. 

Power consumption, W 
w/o heating 80 

w/heating 400 

Interface RS-485 

Data transfer rate, bit/s 9600 

Protocol proprietary 

Measurement range of CC, m 0 to 7500 

Measurement interval, s 15 (or on request) 

Hazard class of laser III 

Absolute error at CC max. 750 m, m ±7.5 

Relative error at CC from 750 to 7500 m, % ±1 

Time of operation readiness at 

temperature, minutes 

higher than 0 ºC 4, max. 

–35 ºC 90, max. 

Operating temperature, ºC –50 to +50 

Limiting temperature, ºC –60 to +70 

IP rating IP54 

Mounting on a bracket 
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Parameter Value 

Casing material 
anodized aluminum, 

glass fiber 

Assembled weight, kg 49 
1 Voltage range. 

 

Figure 29 – Connection of MS-CC-L-320 
 

Note – The product is installed on vibration isolators. 

Figure 30 – Outline dimensions of MS-CC-L-320 
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