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«SPA Vympel» - new technologies in gas industry
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Qj Branches of activity

Gas quality analyzers: since 1990 Remote automation and control systems for
gas fields and condensate pipelines:
since 2000




Qj What is “gas quality” and why we need to control it?

Gas turbine breakage because of
hydrocarbon drops, that destroy turbine
blades

Pipeline damage because of gas
hydrates formation (water and
hydrocarbon compound at specific
temperature and pressure)




Qj Laser-interferential gas quality analyzers

Compact portable hygrometer
Hygrovision-mini g

Portable gas quality laboratory Analitical unit for gas quality control
Hygrovision-BL



Sales geography: more than 30 countries worldwide

Mexico (Offshore platform - Gulf of Mexico)

Columbia

Poccun

Poland
The Methariands Germany Bolarus
Avstria CreNeputae
Switrectand Woypidy

Ukraine

Womgary Kazakhstan

Ty Romania Crimea

Amanis

Armenia Uzbekistan Kyrgyzstan
Turkey &7 I China (LocalDistributor)

Pakistan China(GE)

SaudiArabia HongKong (Offshore)

Nigeria
Ghana (Offshore FPSO)

Cameroon
Singapore

Tanzania

Brazil




Qﬂ Gas quality analyzers Cong-Prima in “Nord
Stream” and “Turk Stream” projects
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Gasunie recommends:

Laser-interferential analyzer for hydrocarbon liquid

Cong-Prima-10C - the portable
analyzer for hydrocarbon
concentration - has passed
successfully comparison tests with
the mobile gravimetric complex
GACOM, held by the Dutch company
Gasunie.

Cong-Prima-10C showed its
advantage over GACOM.

concertration Cong-Prima-10C




Qj HYGROVISION-BL: portable gas quality lab

EBPO-A3MATCKOE COTPY/HUYECTBO rOCY/APCTBEHHbIX
. METPO/IOTMYECKUX YYPEXAEHWH

Russian analyzer Hygrovision-BL accepted as a
comparison reference standard between national
primary standards by COOMET organization in 2012

«Hygrovision-BL» participated in :
OGE GERG Project 1.64. As a result ) ?'Eeegacgill\/clj'\eEeul rope

it was recommended as a transfer

standard of hydrocarbon -
temperature condensation =




Why are remote automation and control systems for gas fields
required?

« Optimal mode of gas well
operation to increase the
discharge of gas

* Prevention of hydrate formation

* Online control of operational
parameters

« Automatic downhole water
removal (for low pressure gas
wells )




Telemechanics systems powered by renewable energy.
Implementation results

Implementation results:

More than 1000 automated gas wells
powered by renewable energy,
including sites in the Far North

More than 400 well clusters are
equipped with remotely controlled
modaules,

2 Gazprom awards for remotely
controlled systems powered by
renewable energy, including systems
for extracting gas from declining
production wells

S50M saved for Novatec on a 500 km
pipeline automation project



Telemechanics systems powered by renewable energy — unmanned
technologies provide gas field automation

What do they do?
= (Centralized automated control of gas wells
operation;

=  Automatic collection and transmission of data
received from flow metering units installed on the
well pipelines;

= Flow rate control and supply of a hydrate inhibitor
at a predetermined rate;

= |mplementation of specific complex algorithms
(technological tasks and emergency shutdown);

=  Control of pipeline shut-off valves of the pipeline, a A]
Christmas tree and a wellhead valve;
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= Control of the cathodic protection system (CPS);

= Self-powered operation thanks to the incorporation
of several DC power sources into the system;

= Digital communication between the cluster set (CS)
and the dispatch set (DS) via radio communication;

= |ntegration into the gas production technological
preparation automated control system.




Eﬁ Technological module for gas well automation and
autonomous energy supply unit
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Eﬁ Technological Equipment with low energy consumption

Programmable logic Corrosion protection

controller PLC-3000 and monitoring unit
Inhibitor supply

systems SPI-03-02

Production rate control [ 1 1
unit RUD-02 '




ARM architecture gas field workstation: remote
monitoring and control
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Insertion of central elevator column without
Killing the well
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Gazprom award for “Concentric

lift” solution in 2015 Polymer elevator column



Eﬁ Concept of single-line gas metering
station (GMS)

- 3-5 times reduction of capital
construction costs compared to a
standard multi-line GMS

- Unmanned operation (Low cost of
maintenance)

- Recalibration on site




Lay-out model of DN1400 measurement unit and
calibration unit




Single-line gas metering station components

TO VENTING

‘ AUXILIARY COOLING SYSTEM ‘
MODEL-001

GAS OUTLET

CONG-PRIMA 2M AS A PART OF CONG-PRIMA 2M AS A PART OF THE
THE MODEL-003 MODEL-003 GAS TREATMENT SYSTEM
GAS TREATMENT SYSTEM A

GAS TREATMENT SYSTEM MODEL-004

SUPERVISORY CONTROL LEVEL

. Process chromatograph
- KHROMOS PGKH-1000
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Daily report on flow rate unbalance of 2 ultrasonic
metering units DN 1400

DAILY REPORT ON OUTLINE OF FLOW RATE UNBALANCE

FACILITY: DONSKAYA CS UIVK No. 17040002

DATE TIME ERRORS dV [ ALONG OUTLINE, M3 | UNBALANCE, %
25.01.2018 10:00:00 1 38309.6 0.07
26.01.2018 10:00:00 1 38636.3 0.06
27.01.2018 10:00:00 1 18531.2 0.05
28.01.2018 10:00:00 2 19644.9 0.06
29.01.2018 10:00:00 2 20096.5 0.05
30.01.2018 10:00:00 3 30224.2 0.06
31.01.2018 10:00:00 1 33134.0 0.07
01.02.2018 10:00:00 0 33059.6 0.07
02.02.2018 10:00:00 1 33568.1 0.06
Unbalance for reporting period 265204.5 0.06 %

*** End of report ***

Supplier representative: /

Customer representative: /

Unbalance doesn’t exceed 0.07 %




Single-line gas metering station implementation

IyGananoe axgmonepaoe obuecreo «aanpoms
(IMAD «aznposs)

MPOTOROMA .
coBEANEA N0 pykoBoreTeoM savmecTaTets Mpeacesarens Ipasaenns
B.A. Mapxeaosa no sonpocy: «0 BOIMOEHOCTH NPAMEHEHRA 0MHOHHTOSROI
THC (dy 1400) na obrextax [LAD oI aznpom:s

o
13.06.2018 r. Mocksa

F B3-36
T B2.97.2818 18:09

MpeeyteTRopams: 20 denoper (CHHCOK MPHIArAeTes), B b

IMorecTea nua:
«l) poasomHOCTA NpHMeserHs ogpoaMToaHel THOC (Ty 1400) pa ofnesrax
TTAC al asrmponse,

CAOYIIAJH:

sasecrirens Mpencenarens [pasnesus [LAQ «Tazsnposss B_A. Maprenona;

navansues  Jemapramenta [IAQ «lasmposms BX. Tepuora o sapepmienay
uemrasHi  oamonnTouol THC wa Gase MEOrOAYHesOro  yibTpassykoEOro
pacxonomMeps «Brnren-500w Ty 14040,

OTMETH.TH:

Pazpaborea onerHoro obpaga ogsosrTeuEcl THO samommens OO0 HITO
sBummens B pameax senoasenns o2 Tperokona copemaims v Tlpencenateas
NMpannesmns or 02.10.2014 Kul-23 g gacTi BOCCOTORKH TpeLi0EeHdl o
DBECHEYERIE CHIMEHMA CTOMMOCTH CTPOHTENRCTES W PeRoHCTpyRIEE ACYTTL,
METPONOrAH H CRAIH & CIeT RHeIPeRHE HOBhiN TeXHHUSCKHN PElEUHHE,

Henbrranes npopogimcs B coOTEETSTENY ¢ yreepwaearoi [Tporpasmoit u
METONHKDH MCTIBTaENi B fummane OO0 «Cainpos Tparcras Mocksas ToncKos
JITYMI mocne zaseplicHHs NOMHOID UMETR REOICKHX HCNMTAHHA W nopepsHs
INANOHEOrO  CUeTdMEa Ha Oase merponormuscsoro uestpa NMi o Euroloep
(Hetaepnas ).

Tporpasva o METONHES BCNETEAHA ONETHONO oﬁpm onponnroasci FHC
B YCNOBHEX [MPOMBILLICHHOR 3SECTINYATALOWH EBROMIHEHA B NONHOM obheme
(allpoToRON  MPOBENEHMA ZEROACKHN HemMTaEMi  pacxomomeps Ty 1400 8
gommnerte ¢ arancgoM Oy 300 p OO0 «HITO aBumamens or 19.06.2015,
ollpoToxon OOECKTOBEIX HCNETEHRE HIMEPHTENRHOID KoMONexca B Jlomckos
JITYMT OO0 alasmpos pasicras Mocksas o1 27.12.2017, «Axr paccmorpeens
PEIVILTATON HCHLITAHHA RMIMEPHTENEHOTD EoMmmnckce ofsoEMTodHol THC =B
VCAOBHEX ONEITHO-TPOMENILASHACH 3cnmyaransms or 27.12.201 7).

Tlipst MpoBENEHHA HCTBITAHEA BRNAIHEHOD!

= mpopepen paSoTocnocofHOCT, METPONOTHHYECKMX M SECIUTYSTAUHOHHEY
XAPAKTEPHCTHE ONHTHOND obpasua opsosnTovsod THO B peaniHen yenoRHax
FIRCTTYATAIIHH]

3-year test result protocol with the recommendation

for implementation at Gazprom sites

results

MENAYHIPOAHLIA KONKYPC MONOALIX YHEHBIX INDUSTRY

ﬁa', SHG(D‘IGI'aBOBbIe npoekTsl: B3rag B 6yaywee GAS

NOBEAWUTENN KOHKYPCA

BTOPOE MECTO
DEPEBAMAH [NEG  Crpana Pocons
ANEKCAH[IPOBUY + / Tema [} rasa
Opranu3aums pyKOBOAWTENA NPOEKTA Hayuno 61
«Beimnen»
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Haasame npoekra

r' . "0 QHOHWUTOYHAR FA30U3MEPUTENBHAR CTAHLUSA HOBOIO NOKONEHWA",

Pe3tome npoexTa: CospiaH 1 HCnbITa onbITHNI 06pa3eL OAHOKATONKON TZ30M3MEpPKTRNLHON CTasii (TAC) HOBOTD NOKONBHUS Ha OCHD-

Be YNIbTPA38YKOBLIX NI pacxopa «B: 500+ Gonbuworo Aametpa (DN 1400) ¢ mou NOBEPKN KA MECTE IKCNITyATALMM,
P23paboTka QaKHOra DeWeHIR BKAKYAET B Cels: - " T80 DN1400PN100 (B+8
WIMBPHTENEHEIX KAHANOR); - NPCEKTAPOBAHE it COZAANME B-KakanbHbIX ATANOHHSIX PACXOAOMEPOS [DNSOO [ DNIOOO) WX xanubpoexa Ha
NOBEPOHHLIX YCTAHOBKAX HA 1238 BLCOKOFO A3BNaHKA 8 Poccim 1 L nose-
PONHOM yeTasoBKk «Bbivnen-80000~, npaana: " AN GonbLIMX (DM/OO—DNMOO) Rannas
YCTaHOBKa NO3BONAET 3a5aBaTe PACXOZ & AManasone ot 800 40 BO0OD M3/ « 4 "o Tbi0 0.3% 0

HeE MMEET 2HaI0T08 & POCCHH it 8 M. ONbITHO-NDOMBILUNEHHSIE HCNGITAHHA OBPAZLA ORHOHMTOSHOR Fa30M3MEPHTENLHOR CTaHIYM NDO-
BOGUNKCD C iwOHA 20157, N0 HOAGPs 2017r. B dwnmane 00O «[aanpom Tpancras Mocxeas. flotickoe SINYIVE. Miccnepozanne npoLeMon-
CTPHPOBANO NPOCTIEXHBAEMOCT METDONOTHHECKIX XAPAKTEDHCTHK YNETDA3BYKOBOFO pacxoAomena DN1400 X rocyRapcTBEHKOMY STanoHy
NOCPEACTBOM YNETPA3BYKOBOFO PACXOROMEPA «Bbiwner-500 1 NOBEPOYHON YCTAHOBKM «BeiMnen-80000».

TPETbE MECTO
KUm Crpana Pecnybnuxa Kopes
YXYH-THOH HomiHauus / Tema ncenesosanus Passepxa u noGb14a yrnesoaopoos
OpraKuaauus pyKosOAKTENA NPOEKTa Hayuwo-ueeneposatensckwii Lewtp

Kope#ckoi ra3osoil kopnopaumu “Koraz"

T
BIWAHUE PASMEPA U OBbEMA NPONMAHTA HA NPOHULAEMOCTb TPELLUMH B

TMAPABNUYECKWA PA3POBNEHHbIX CNAHLEBBIX FA30BbIX KONEKTOPAX

Pe3tome npoexTa: B aaxnom neenep TPELLAK C PATHBIN PASWEROM 1 0GBEMOM Apon-
NaHT2 NDI PEIDYLUEHAM 1 NABNEHNN BCKDLILIM AN NDOHMLAEMOCTI TPELLAKH NYTEM PASMELLEHUA NPONNAKTE B
230808 pe. Ha ockose pesynsraroe 6eino Ans
NPOHMEABMOCTH TPRLLIMHG, KOTOPDE BKMOYans 3thehex B y¥0 wopens. Np Tpeukb bina
SKCNEPAMEHTANBHO HIYHEHE C YIETOM WSMEHENHA A2BNE N BCKDBILM C PASHBIM PAIMEPON 1 O5BEMOM NPONNANTA. Ha OCHOBE IKCnepM
Ml P Ans TPRWLKHY, KOTOPOR YHTLIBIBT BNUAHKE
W obbema CHU3UNO TPEWNHBI,

Bekpbiwe. Kpome tora, paamepa np YEENWYAND /IABNEHIKE BCKPHILLMN, HTO c1ncobcmmanu YMEHBIIBHIIO NPOHKIA-

EMOCTH TpewmHet. ns OLEHKN peay b0

ANR PACYETA NNONMLABMOCTIA PASPYWEHUS HA OCHORE NAIMENA W OBBENA
NeAL308aH0 AR OUBHKN IHDEKTMEHOCTH 10BN T23a B NNACTAX CAIHLEBOrD 1232,

MOXET BbiTh HC-

Second place in the international young scientists
award: Oil and gas project: glance to the future
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