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- Severnaya Zemlya2| Sredny Island

- Chukotka Autonomous District0i| ¢/X[¢t Cape Schmidt % Wrangel Island
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- M-1 - AE - G-1 - MG-1 - OGMS - AMSG-
-M-2 -G-2 - MG-2 - AMSG-2
-M-3 - SG-1 - AMSG-3
- SG-2 - AMSG-4
- SG-3
- MGS-1
MGS-2
- HE H0F: 5 DA, &7, 42, A7, x| 2213 (GF)
- XS T4 EEAAMS
<53 34 S HELA S
=H =rS 2 X% SEHEE L)
1 Whlte Sea Biological Station, Moscow State =St Republic of Karelia, Loukhsky district | 1938 L ‘
University / ‘
2 | White Sea biological station "Cape Kartesh" MESE | Republic of Karelia, Loukhsky district 1957 “
3 | Murmansk biological station "Dalnie Zelentsy" HES! Murmansk region, Dalnie Zelentsy 1935
settlement
4 | Dikson hydrometeorological station OGMS | Krasnoyarsk Territory, Dikson settlement | 1916
GMO named after E.K. Fedorov Krasnoyarsk Territory, Taimyr Dolgano- ‘
° (formerly Cape Chelyuskin) OGMS Nenets District 1932 ’
6 | EmnstKrenkel Observatory 0GMS Arlfhangelsk Region, Franz Josef Land, 1957
Heiss Island
7 | Cape Baranov (formerly Prima) OGMS Krasnoyarsk Terrlltory, Severmaya 1986
Zemlya, Bolshevik Island X
8 | White Nose MG-2 Nenets Autonomous Okrug, southwest 1940
of the village of Khabarovo
Chukotka Autonomous District,
9 | Valkarkay MG-2 Chaunsky District 1935 ‘
10 | Hydrometeorological station them. M.V. Popova MG-2 Yamalo-Nenets Autonomous Okrug, 1933
Bely Isiand [/
~ Arkhangelsk Region, Nenets (
11 Kolguev Severny MG-2 Autonomous District, Kolguev Island 1933
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12 Small Karmakuls MG-2 | Avknangeiskregon, Novaya Zemiya 1896
archipelago, Yuzhny island
13 | Marre-Sale MG-2 Yamalo—Ner?ets Autonomous Okrug, 1914
Morrasale vilage
B Krasnoyarsk Territory, Severnaya
14 | Cape Sterlegova MG-2 Zermlya, Bolshevik Isiand 1934
15 | Vize Island MG-2 | Krasnoyarsk Territory, Vize Island 1945
16 | Wrangel Island MG-2 Chukotka Autonomous Okrug, Wrangel 1926
Island, Ushakovskoe
17 | Golomyanny Island MG-2 Krasnoyarsk Territory, Severnaya 1954
Zemlya, Golomyanny Island
18 | Kotelny Island MG-2 | Yakutia, 1933
19 | Izvestia TsiK Islands Mgp | (asnoyarskTerritory, lzvestia Tsik 1953
Islands
20 | E.K. Fedorov Station (formerly Bolvansky Nos) MG-2 Nenets Autonomous Okrug, in the north 1950
of Vaygach Island
B Krasnoyarsk Territory, Taimyr Dolgano-
271 | Sopochnaya Karga MG-2 Nenets District 1939
22 | Arctic Research Station s Yamalo—Ngnets Autonomous Okrug, 1954
Labytnangi town
23 | Willem Barents o1 Krasnoyargk Territory, south of the 1993
vilage of Dikson
24 | Yenisei ecological station "Mirnoe" e Krasnoyarsk Territory, vilage Mirmoe 1969
25 | Lena-Nordenskjold g Yakutia, Lena river delta 1995
26 | Samoailovsky Island ol Yakutia, Lena river delta 2010
27 | Polar geocosmophysical observatory "Tiksi" e Yakutia, Tiksi village 1957
28 | North-East Scientific Station A1 | Yakutia, Chersky settlement 1977
29 | Geophysical station Kolba named after V.V. Chodova GF Krasnoyargk Territory, northeast of the 1956
vilage of Dikson
30 | Weather station them. Yu.A. Knabarova G-2 Yakutia, Lena river delta 1951
31 | Khatanga ASMG-2 | Krasnoyarsk Territory, Khatanga village 1928
32 | Khatanga A Krasnoyarsk Territory, north of the village 1980
of Khatanga
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14) NonosuHkuH B.H., ®omnyes A.B. TeHASHUMM YCUNEHNS MANMTaPH3aLIMI aPKTUUYECKOTO PervioHa // ApKTriKa: SKomormg 1 skoHomuka. 2013.
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1 | Arctic shamrock EAPIIN T S 2007
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3 | L2esirE 38, ZAb | Li2IeHOE 1941
4 | LEAA 38, ZA | L28A3 ME 35km 1950
5  DIZ0H0IsHE A NS 1957
6 | ScdA At Wrangel &1 1986
7 ZJtEHt = At Ol=stAT TN 1935
8  ==H At DEL A LEAHIEAT HE 1933
9 | HE At el 1933
*ZX @ yandex, wikipedia H& F|g
5. 22 ZUDIX| 23 B

<=2 ZADIT B2 604 X1 A7 20F>
& 17 20 2 o171 =0
1 MBI AAH QA0 4 | EA D LHHIHON AIAH
2 | Tt MY D3 K L UK HE AAE 5 | 23 AAY
3| T s 6 | =TI OISt MEH AL

o
>
o
)
ofm
(i1}
10
Ral
>
2
=]
L)
o
>
=)
Q
1
A
Ju
Ral
12
d
=
nx
[=!
Hu
[
13
10
[

ot Sl 0l X0 2t

=

o
ES
A2 BATH FE J|= Y2 422 N.E. Bauman % MIPT 20179 58 18Y X} = Pr-963, 2{A|0f

15) CTpaterus passuTus APKTUUECKOM 30HbI Poccuiickoin deaepauni n obecneyeHns HauroHaibHOM 6e3omnacHocTy Ha neprog Ao 2020 roaa
ot 20 despans 2013 r. - http://www.consultant.ru/document/cons_doc_LAW_142561

16) MocTtaHoeneHue MpasnTenscTsa Poccurickoin deaepaumn oT 21 anpens 2014 1. No. 366 <O6 yTeepx AeHM rOCy AapCTBEHHON MPOr PamMMs|
Poccuiickon depnepaunn>, <ColmansHO-3KOHOMUUYECKOe pasBuTre APKTIYeCKo 30HbI Poccuiickon depepalimm Ha neproa Ao 2020 roga>
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* Marinet Working Group'®2 National Technology Initiative?®2| £ L{OI|A{ 2{A|Of i 7| 31| A|&of|
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- C|X|E LHH|A|0]d : e-Navigation, 21 LiH||0| 4, HIO|E| AH|A

o
AtEef, 28 ZLIETY £F4, e-Navigation =7 5L MH|AS ALZot 44 B 71 9112}
A

17) Mopyyerne MpeanaeHTa Poccuiickoit degepaunm <O6 opraHusaLm padoT Mo HayYHO-TEXHOMOM MYEeCKoMy 06eCrieyeHmio NporpamMM pass
UV APKTUYECKOr o pervoHa Poccuiickon degepaumm Ha 6aze MITTY vm. H.3.baymaHa n MOTI> No. Mp-963 oT 18 mas 2017

18) BeicTyrnerne Muructpa o6oporsl PO C. Woviry Ha 3acepaqun Konnerum MunnctepcTsa 060poHsl Poccun.31Mas2019roga. ictoyHik:
https://function.mil.ru/news_page/country/more.htm?id=12234305%40egNews

19) https://marinet.org/about/industry-association-marinet
20) https://marinet.org/updated-marinet-working-group-of-the-national-technology-initiative
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27) http://government.ru/news/39856/
28) https://narfu.ru
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34) http://government.ru/docs/2129
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1) Trunk digital radio relay station MAK-PJ14...15P + >
JIgE | AOHMG ‘012, EA3 & EA3 Www.micran.ru
=Q 12 PJSC Gazprom, JSC NK Rosneft, Ministry of Defense of the Russian Federation, Inter RAO,

PJSC Rosseti, PAO Ministry of Internal Affairs of the Russian Federation

22 Ml | NEC, Ceragon, Alcatel, Aviat Networks, Comita

Organization of multi-barreled multi-hop radio relay lines with hybrid and synchronous traffic,
including in regions with particularly difficult weather conditions and arctic climate

xQ E4 | *Frequencyranges: 4,5,6,6.5 7,8, 11, 13, 15 GHz,

- Transfer rate: from 89 to 448 Mbit/s per barrel;

« Configuration: up to 4 barrels with a reserve (4 +1) and PR in each barrel;
+ Output power: up to +35 dBm;

* Modulation: from QAM16 to QAM1024;

« Interfaces: 4xGE / 4xSTM-I, up to 24xE1, 2xFE (service channel)

« Internal or separate execution of equipment: placement of equipment inside
a heated room; placement of transceivers directly on antennas
+ Addition of trunks with minimal losses;- diversity channel in each transceiver

=
mHH
Jm
0x

Internal version

« Spatial diversity of transmitters (AVT reservation);

+ Control channel with increased energy;- transparent transmission of E1 and

Ethernet traffic;

« ‘enhanced’ reservation of critical traffic according to the 1 + N scheme; - an
increase in the
transmission speed for non-bandwidth critical traffic according to the N + 0
scheme.

« Technical characteristics of the main CRRS MIK-RL4 ... 15R +, developed
taking into account the technical requirements of PJSC "Gazprom"

% XFE: http://www.rspp-arctic.ru/userfiles/docs/catalog-arctika-2016.pdf 2 2F

_ /

47) www.rspp-arctic.ru/userfiles/docs/catalog-arctika-2016.pdf
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2) Radar systems for monitoring and protection of objects

J|gs AOHM® 0|13, EAT X EAT WwWw.micran.ru

PJSC Gazprom, OJSC NK Rosneft, Ministry of Defense of the Russian Federation, PJSC Rosseti,
28 102 | PJSC Inter RAO, Ministry of Internal Affairs of the Russian Federation, Federal Security Service of the
Russian Federation, other customers, including ROSATOM

A0 THH| Unique, multifunctional complex, incl. and at a price not comparable to expensive foreign integrated
= security systems with limited functions in comparison with it

HZ &% | Radar systems for monitoring and protection of objects

=Q EAM | - Use of asolid-state broadband radio location sensor instead of a magnetron with a block of infrared
and video cameras and a digital radio relay station

+ A sharp increase in the efficiency of security TV.
The use of radar stations makes it possible to reduce the number of required video cameras and other
security sensors, information display facilities and personnel serving them due to automatic detection
and tracking of targets in the tracking zone.

* High-quality overview of a large area in all weather conditions.
The radars provide continuous Visibility and automatic scanning of an area 2 over 19 km. At the same
time, the radar stations are capable of equally reliably recognizing and tracking multiple targets under
any conditions - in the dark, during rain, fog, etc. For target recognition, video and infrared cameras
transmit information about the target over a wireless channel using its digital radio relay station, up to
50 km.

+ Expanding the capabilities of security systems
Coordinate information from the radar and the binding of the territory to the maps allows you to define
protection zones, set priorities, and work according to various scenarios.

* Recognition of targets with high accuracy
The range resolution is up to 3 meters, which allows obtaining the most
accurate information on the scale of dangerous objects and their number. 3

+ Safety and environmental friendliness
Due to its low radiated power (no more than 1W), the radar is safe for
humans and the environment (according to the safety criteria of the
International Commission on lonizing Radiation Protection (ICNIRP)).

* High-quality and efficient service
The experience of the Mikran company and its location on the territory
of Russia makes it possible to eliminate the faults that have arisen in the
shortest possible time and to carry out "hot" replacement of equipment if
necessary.

% RtE: www.rspp-arctic.ru/userfiles/docs/catalog-arctika-2016.pdf

3)Mobile control center with a communication center (PPU-PUS)

J1gs AOHM® ‘0|13, EAT = EAT WWwW.micran.ru

PJSC Gazprom, OJSC NK Rosneft, PJSC Rosseti, PJSC Inter RAO, the Ministry of Internal Affairs of the
Russian Federation, the Federal Security Service of the Russian Federation

22 IHHl | Foreign analogues have not been identified.

Mobile control center with a communication center (PPU-PUS) - developed taking into account the

technical requirements of PJSC ‘Gazprom’

+ Organization and provision of communication during the performance of planned emergency recovery
works at the facilities of PJSC "Gazprom".

Issue Report




+ Providing pilot communication in areas of new construction.
HZ &% - Organization of communication during events held by PJSC "Gazprom".
+ Use in emergency situations in conjunction with the Ministry of Emergencies.

PPU-PUS provides:

HESS | Delivery of a brigade (up to 4 people), communication equipment and special equipment to work sites
on roads of all categories at a distance of up to 500 km (without refueling).
+ Autonomous work and rest of the personnel during the work, including in areas with a cold climate (up
to -40 ° C, a variant up to -50 ° C is being developed).
+ Comfortable living conditions for personnel due to the presence of heating, air conditioning and
ventilation systems.
+ Organization of b types of communication.
« Organization of office functions (telephone, operator's workstation in a protected version, printer,
scanner), document exchange.
+ Coupling of the product 's communication means with the nodes of the backbone transport network
of various operators by means of a satellite or wired communication channel at standard joints.
+ Power supply from the industrial network and uninterruptible power supply from an autonomous
energy source (power plant or batteries).
« Lighting of places of emergency recovery work.
XQEx | Main technical and technical characteristics of PUS:
Chassi KAMAZ-43118 (3x-axle), wheel arrangement 6x6
Mast type Telescopic, pull-free, mast height 12m
Crew 4 people

Deployment method | Electric drive / manual
Isothermal, with 3 compartments: communication compartment;

box body operational compartment; utility compartment
Supported tvpes of Conventional radio communication in the VHF range; communication in the

PP : yp TETRA standard; satellite communication in the Yamal system Communication
communication

via cable lines, cellular communication using a GSM repeater

Ambient temperature | - 40-:+50%°C
Hydraulic rescue tool Set of flame cutting devices; Concrete breaker Lighting
installation; Power chain saw; Manual winch.

trailer
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1) Intelligent integrated technology of resource-saving safe operation and repair of complex
‘ technological equipment of hazardous industries
‘i Jed 000 "HrML "dynamics", A3 =, A3 www.dynamics.ru
f PJSC Gazprom, PJSC Gazprom Neft, 0JSC NK Rosneft, PJSC LUKOIL, OJSC Slavneft, PJSC Tatneft,
/

ZR 102 0JSC NOVATEK, PJSC SIBUR Holding, NK Alliance, AK ALROSA (PJSC), as well as refineries in Kazakhstan,
Belarus, Uzbekistan, Bulgaria More than two thousand types of facilities.

‘ ‘

N

v‘ Ao T GE Dently Nevada(USA), Emerson C51(USA), SPM Instrument(Sweden), SKE(Sweden),
4

' PROFTECHNIK(FRG), PROGNOST System Gmbu(FRG).

/

v

‘ + As a result of the implementation, four federal standards were issued:

Control, condition and diagnostics of machines

@ GOST R 53563-2009 | - Monitoring the condition of equipment in hazardous industries
- Organization order

@ GOST R 53564-2009 = Requirements for monitoring systems

® GOST R 53565-2009 | Vibration of centrifugal pump and compressor units

o|= 0|
*I_*TLHS; @ GOST 32106-2013 | Monitoring the condition of equipment in hazardous industries B
—o — | .
« Prize of the Government of the Russian Federation in the field ESQRs Qualty
. . . Achievements
of science and technology - 1998 for the work "Stationary Awards
systems for continuous monitoring of the safe operation of
machinery in potentially hazardous industries in the chemical, Prize of the Government of the
petrochemical and oil and gas processing industries.’ Russian Federation in the field of
science and technology

+ ESQR's Quality Achievements Awards - 2015

=2 E4 | «Innovative SM ™ (Safe Maintenance ™) - a technology for resource-saving safe operation and repair of
equipment at hazardous industries in the fuel and energy complex, mining, metallurgy, transport and
mechanical engineering.

- Automated control systems for safe resource-saving operation and repair of equipment (ACS BER ™)
allow in real time to automatically receive reliable diagnostic information about the state of equipment,
representing a set of diagnoses of the states of structures, machines, assemblies, mechanisms and
parts in extreme operating conditions at low temperatures.

- ACS BER ™ provide the ability to switch to resource-saving operation of equipment according to its
technical condition, to abandon the high-cost PPR.

» Complexes and vibration monitoring systems for diagnostics of technical condition and optimization of
operating modes of complex petrochemical and oil and gas process equipment (dynamic and static).
Main characteristics :

Monitoring the technical condition in real time of pumps and compressors of centrifugal, reciprocating,

screw, gearboxes, multipliers, electric motors, steam turbines, air coolers, supply and exhaust

ventilation, Christmas tree, columns, separators, tanks, pipelines, furnaces, heat exchangers, drilling
rigs, submersible pumps, booster pumps, Prevention of accidents and extension of the service life of
powerful motors, pumps, compressors, turbines, etc.

- Diagnostic expert systems of dynamic equipment (compressors, pumps, fans, turbines, etc.).

Main characteristics :

determination in automatic mode of imbalances and misalignment of shafts, defects in rolling and sliding

bearings, gearing, defects in couplings, faults in fastening units, etc.

« Stationary equipment condition monitoring system COMPACS®-M
- Designed to ensure safe, environmentally friendly, resource-saving operation of equipment in explosive

and fire hazardous industries, to prevent accidents, production failures and control the technical
condition of equipment through continuous computer monitoring of its technical condition.
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« Stationary equipment condition monitoring system COMPACS®-M
- Designed to ensure safe, environmentally friendly, resource-saving operation of equipment in
explosive and fire hazardous industries, to prevent accidents, production failures and control the
technical condition of equipment through continuous computer monitoring of its technical condition.
Provides automatic monitoring, diagnostics and forecast of the technical condition of the units with
the issuance of instructions for the next urgent actions with the equipment to the technological
personnel and the management of the enterprise through the diagnostic network.
Composition :
distributed sensor system; distributed system of remote modules; diagnostic station;
diagnostic network Compacs-Net ©.
+ Personal system of automatic vibration diagnostics Compacs®-micro. Designed for operational
diagnostics of equipment and dynamic balancing of units at their installation site.
Composition:
micromonitor; portable diagnostic station (PDS); sensors. Built-in expert system provides voice message
and visual display of the state of the machinery on the indicator of the MicroMonitor and the monitor of

the portable diagnostic station
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