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CTBYET BO3MOXXHOCTh BBIOOpa MHTepdelica u3 yucia
NOAKII0oYaeMbIX. BBon ko3¢ uIMeHToB, B AajbHE-
meM, OyJIeT OCYIIECTBISATHCS TOJBKO Ul HAIJISAHO-
CTH TOJNyYaeMbIX TepeaaTodyHslx ¢yHkumid. [Ipn
HakaTu¥ Ha KHONKY «Iloctpouts rpaduk» nomydaem
rpaduk nepenaTouyHoi GyHKIUH.

Ha pucyHke 2 mpencraBieH NmpuMep peai3aliu
yacTH TporpaMMbl i upeHTHdukaropa na I1JIK
CI1207 ¢pupmer OBEH.
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Puc. 2. Tlpumep peanuzanuu Ha [TJIK pynkunn 1o-
CTPOCHHS TIEPEXOAHON XapaKTEPUCTHKH TI0 Mepeaa-
TOYHOU (PYHKIIUH

Pe3yabTaTsl padoThl

B mHacTtosmee Bpems CyIIECTBYET aITOPHTM
HaxXOXJCHUS TMepeNaTouyHON (YHKIHMH CHCTEMBI MO
MOJIYYEHHOM MepexonHON XxapakTepucTtuke. Mmeercs
TaKXKe MporpaMma, UCHoJb3yeMas B CTPYKType mep-

COHaNbHOTO KoMmmbioTepa. Ha ee ocHoBe cozmaercs
nporpamMma Jais BBIOpaHHOHM amnmapaTHOM Cpeasbl.
OuepenHble IIATH — CO3JaHHE MOJyJeH, HalpaBieH-
HBIX Ha YMEHBIICHHE OINMOKHM HICHTH(UKAIMH, B
4aCTHOCTH, yMeHblIeHHe noMex. OCHOBOM ocTaroTcs
AITOPUTMBI, peaJN30BaHHBIE HA MEPCOHATIBHOM KOM-
HBIOTEpE.

3akJ0ueHue

Pemena 3amaga mo BEIOOpY ammapaTHOM IIat-
dopMBl ycTpoiicTBa — mAeHTHHUKaTOpa. [Iporpamm-
Has cpella HaXOJWTCS B CTaguM pa3paborku. Peamu-
30BaH MOJYJb MOCTPOCHHS MEPEXOIHONW XapaKTepH-
CTMKM TIO 3aJaHHBIM 3HAYCHUSIM IEpeAaTOYHON
(yHKIIMH BIUIOTH 110 3 TMOpsAKa.
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Introduction

As it usudly, a problem of investment less
money resources in more perspective projects is
widely distributed between companies which are
concerned in investigating and adopting new inno-
vativeideasinto life.

Upgrading of already existed systems is aso
one of the most significant things. Some companies
a al times provide different scholarships and re-
wards for new decisions in their area of interests.

The oil and gas industry faces increasingly dif-
ficult challenges related to hydrate depositsin pipe-
lines as hydrates often form at inaccessible loca-
tions. Pressure and temperature conditions favoura-
ble for gas hydrate formation are commonly en-
countered during winter in onshore and in shallow
water offshore fields, and regularly in deepwater
fields offshore. Hydrates can not only formin trans-
fer lines and tiebacks, but they can also form across

gas expansion valves (rapid cooling) and during
drilling following a gas kick. One of the problems
other than blockage is the movement of the hydrate
plugs in the pipeline a high velocity which can
cause rupture in the pipeline. Any blockage in an
oil/gas pipeline due to hydrate is a serious threat to
the economic and cost effective strategy and also
personnel safety.

The usage of methanol

However, thermodynamic inhibitor (methanol
or glycols) injection is probably the most popular
technique in preventing gas hydrate blockage. The
amount of required inhibitor is usually measured in
the laboratory or predicted using thermodynamic
models for the specific fluid composition, water-cut
and worst operating conditions.

The loss of inhibitor to the hydrocarbon phases
and a safety factor should be considered in deter-
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mining the required inhibitor dosage. Despite con-
sidering a safety factor, hydrate blockages occur
due to changes in the system conditions, equipment
malfunction or human error. This problem can be
addressed by controlling the inhibitor concentration
measured downstream.

Automatic control system of methanol’s in-
flow

The system of automatic methanol’s inflow is
definitely needed to be instaled. In this respect

there are many various offers from different manu-
facturing companies.

One of the higgest and well-known Russian
companies, Gazprom is using similar automatic
system on the gas and condensate producing areas
in the country’s extreme north (Gazprom produc-
tion Urengoy). The scheme of automatic control
system of methanol’s inflow is presented in the
figure 1.
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Fig. 1. The scheme of automatic control system of methanol’s inflow in gas and condensate processing unit

The inflow of methanol into gas pipe line per-
forms throughout the unit of hydrate development
inhibitors (fig. 1) which are set up for automatic
methanol’s inflow with definite injection time and
flow rate. The function of this unit is to provide
dosing of methanol through four independent deliv-
ery pipes. Each delivery pipe has two self-
determined flow rate control line;

- remote control line;

- manua control line.

In the unit of hydrate development inhibitors on
the pipe-line of methanol M in flow’s direction of
product are installed the next stop valves:

1) afilter 01®1 is intended for methanol’s refin-
Ing;

2) valves B1...B4, intended for direction of
methanol’s inflow through the remote control line;

3) flow control regulators KC1...KC4, intended
for remote control of methanol’s flow rate;

4) valves B5...B8, intended for direction of
methanol’s inflow through the manual control line;

5) flow control regulators PP1... PP4, intended
for manual control of methanol’s flow rate;

6) back pressure valves OK1...0K4, intended
for protection unit’s elements from reverse gas flow
and entry of gasinto unit and pipe-lines.

7) vaves B9...B12, intended for ending the
process of methanol’s inflow into the pipe-lines;

8) a valve B13 is intended for draining off the
methanol during repair’s session.

Valves 3/[1...3[114 are instaled in gas and
condensate processing unit with electromotor which
is intended for automatic closure of methanol’s
inflow on definite lease. Before the processing de-
partment the calve 3/111C isinstalled for automatic
closure of methanol’s inflow into the area.

Theidea of upgrading the existed system

During the internship in the company Gazprom
it were brought to light that apart from everything
else there are two similar automatic control systems
of inflow of hydrate development inhibitor in gas
and condensate processing unit. The first one was
described above but the other oneisinstalled direct-
ly in every lease of gas field. The difference be-
tween them is that on the second system there is no
filter and reserve manual control line (fig. 2). The
absence of filter makes this system less preferred.

From another point of view the usage of the
second control system is more preferable due to the
fact that the distance from each lease to gas and
condensate processing unit is far enough. As a con-
sequence the ability of formations of hydrates in
this direction sufficiently large and it can cause
many problems with delivery of gas and condensate
in the processing unit. Also there will be obstacles
with technical support and assistancein thisarea. In
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connection of this the first system usually does not
use in the organization of Gazprom (Gazprom pro-
duction Urengoy, gas condensate field 22). That
shows us incomprehensible waste of money re-
sources into this automatic control system. As a
result leading-edge solutions appear for the reason
to find the efficient way of solving the problem.
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Fig. 2. The scheme of automatic control systemin
the lease

Theidea of upgrading isto install the same filter
as it settled in the second control system and to
implement bypass with the manua control for
emergency situations. Afterwards the usage of the
system installed on the lease will be worthwhile.
Denial of the system in the gas and condensate pro-
cessing unit could increase the space, the factor of
safety in the building and a so increase the econom-
ic factor during design new-built fields. Or even
better decision is simple changing two automatic
control systems with each other. As it was said
above it is better to use the second automatic sys-
tem therefore it is more priority to invest more

money on such systems which will be installed on
the leases.

Conclusion

These leading-edge and efficient ideas were in-
troduced to the chief executive managers of gas and
condensate field 22 during the internship. The con-
cept of upgrading automatic control system of in-
flow of hydrate development inhibitor was highly
respected by the authority of company. However
any modifications in the technological process of
gas and condensate field could be realized only
after writing the report to the department of Gaz-
prom production Urengoy. All the developments
which are somehow could be connected with im-
proving the technological process and decreasing
expense of money resources are always meaningful
to any company.
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AHHOTaNNA

B nanHO# cTaThe ONUCHIBAE€TCS MPOLECC CO3AaHUs
MPOrpPaMMHO-AMNIAPATHON CUCTEMBI JIJIsI CHATHS TIOKa-
3aHHUN MOTPEOICHHS PJICKTPOIHEPTHH B KIIIBIX JOMaxX
M OIOBEIICHMS IOJIB30BaTeNell ¢ MOMOIILI0 MOOHIIb-
HOro mpuiaoxeHus. CucreMa HUCHIOIB3YETCS JJIA
MPEIOCTABJICHUSI JTAHHBIX O TOTPEOJCHUM DIIEKTPO-
SHEPruU Pa3paboTINKaM MOOWIIBHBIX MPUIOKEHUH C
nomouipto APl pans  uwHTerpamuu — anmapaTHbIX
YCTPOMCTB B CTOPOHHUX NpUIIOKEeHUsX. J(aHHas cu-
CTeMa TaK)Ke MOXET OBITh HCHOJB30BaHA JUIA TIPO-
BEPKU COCTOSIHHMSI BKJIFOUEHO-BBIKJIIOUEHO 3JIEKTPO-
npuOOPOB B KBApTUPE M aHAIIN3a TOTPEOIICHUS AJICK-
TPOIHEPTUU B T€UeHHE CyTOK. CHCTEMa JIETKO MOXKET
ObITh MOAMDHIIMPOBAHA NIl yNpaBJieHHUsS MOTpedIe-
HUEM D3JeKTpodHepruu. B kauyecTBe ammapaTHOM

wratgopmsl BEIOpaHo Arduino Uno, cepBepHOi da-
cti — 6a3a maHHBIX MSSQL, MOOMIBHOTO TPHIIOKE-
Hus — iardopma Windows Phone 7.

Beenenne

Arduino— 3TO 3IIEKTPOHHBIN KOHCTPYKTOP U
yao6Has miardopma OBICTpON pa3pabOTKU dIEKTPOH-
HBIX yctpoicts [1]. ITnardopma monp3yercss orpom-
HOHM MOMYJISIPHOCTBIO BO BCEM MHUpe Oiaronaps ynoo-
CTBY M IPOCTOTE sI3bIKa MPOrPaMMHUPOBAHUs, a TAKXKe
OTKPBITOH apXUTEKTYype W NPOrPaMMHOMY KOZY.
YerpoiictBo mporpammupyercst uepes USB 6e3 uc-
HOJIb30BAHUS IPOTPaMMATOPOB.

Arduino mo3BoJIIeT KOMITBIOTEPY BBIATH 32 PaMKHU
BHUPTYaJIbHOTO MHpa B (U3WYECKHH M B3anMOJCH-
CTBOBAaTh C HUM. YCTpoiicTBa Ha 6a3ze Arduino moryr
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