
XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 233 

ɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɢɧɬɟɪɮɟɣɫɚ ɢɡ ɱɢɫɥɚ 
ɩɨɞɤɥɸɱɚɟɦɵɯ. ȼɜɨɞ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɜ ɞɚɥɶɧɟɣ-
ɲɟɦ, ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɨɥɶɤɨ ɞɥɹ ɧɚɝɥɹɞɧɨ-
ɫɬɢ ɩɨɥɭɱɚɟɦɵɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ. ɉɪɢ 
ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ» ɩɨɥɭɱɚɟɦ 
ɝɪɚɮɢɤ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ. 

ɇɚ ɪɢɫɭɧɤɟ β ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ 
ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɧɚ ɉɅɄ 
ɋɉβ07 ɮɢɪɦɵ Ɉȼȿɇ. 

 
Ɋɢɫ. β. ɉɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɉɅɄ ɮɭɧɤɰɢɢ ɩɨ-
ɫɬɪɨɟɧɢɹ ɩɟɪɟɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ ɩɟɪɟɞɚ-

ɬɨɱɧɨɣ ɮɭɧɤɰɢɢ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɚɥɝɨɪɢɬɦ 

ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ɩɨ 
ɩɨɥɭɱɟɧɧɨɣ ɩɟɪɟɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. ɂɦɟɟɬɫɹ 
ɬɚɤɠɟ ɩɪɨɝɪɚɦɦɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɫɬɪɭɤɬɭɪɟ ɩɟɪ-

ɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. ɇɚ ɟɟ ɨɫɧɨɜɟ ɫɨɡɞɚɟɬɫɹ 
ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɚɩɩɚɪɚɬɧɨɣ ɫɪɟɞɵ. 
Ɉɱɟɪɟɞɧɵɟ ɲɚɝɢ – ɫɨɡɞɚɧɢɟ ɦɨɞɭɥɟɣ, ɧɚɩɪɚɜɥɟɧ-
ɧɵɯ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɨɲɢɛɤɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɭɦɟɧɶɲɟɧɢɟ ɩɨɦɟɯ. Ɉɫɧɨɜɨɣ ɨɫɬɚɸɬɫɹ 
ɚɥɝɨɪɢɬɦɵ, ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦ-
ɩɶɸɬɟɪɟ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɋɟɲɟɧɚ ɡɚɞɚɱɚ ɩɨ ɜɵɛɨɪɭ ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬ-

ɮɨɪɦɵ ɭɫɬɪɨɣɫɬɜɚ – ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ. ɉɪɨɝɪɚɦɦ-
ɧɚɹ ɫɪɟɞɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ. Ɋɟɚɥɢ-
ɡɨɜɚɧ ɦɨɞɭɥɶ ɩɨɫɬɪɨɟɧɢɹ ɩɟɪɟɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ ɩɨ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɟɪɟɞɚɬɨɱɧɨɣ 
ɮɭɧɤɰɢɢ ɜɩɥɨɬɶ ɞɨ γ ɩɨɪɹɞɤɚ. 
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Introduction 
As it usually, 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-
vative ideas into life.  

Upgrading of already existed systems is also 
one of the most significant things. Some companies 
at all 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 deposits in 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 form in 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 at 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-



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 234 

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. 

 
AЮЭШЦКЭТМ МШЧЭЫШХ ЬвЬЭОЦ ШП ЦОЭСКЧШХ’Ь Тn-

flow 
TСО ЬвЬЭОЦ ШП КЮЭШЦКЭТМ ЦОЭСКЧШХ’Ь ТЧПХШа ТЬ 

definitely needed to be installed. In this respect 

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

One of the biggest and well-known Russian 
companies, Gazprom is using similar automatic 
system on the gas and condensate producing areas 
ТЧ ЭСО МШЮЧЭЫв’Ь ОбЭЫОЦО ЧШЫЭС (GКгЩЫШЦ ЩЫШНЮc-
tion Urengoy). The scheme of automatic control 
ЬвЬЭОЦ ШП ЦОЭСКЧШХ’Ь ТЧПХШа ТЬ ЩЫОЬОЧЭОН in the 
figure 1. 

 
Fig. 1. TСО ЬМСОЦО ШП КЮЭШЦКЭТМ МШЧЭЫШХ ЬвЬЭОЦ ШП ЦОЭСКЧШХ’Ь ТЧПХШа ТЧ РКЬ КЧН МШЧНОЧЬКЭО ЩЫШМОЬЬТЧР ЮЧТЭ 

 
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 
ЦОЭСКЧШХ’Ь ТЧПХШа аТЭС НОПТЧТЭО ТЧУОМЭТШЧ ЭТЦО КЧН 
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; 
- manual control line. 
In the unit of hydrate development inhibitors on 

the pipe-line of methanol Ɇ ТЧ ПХШа’Ь НТЫОМЭТШЧ ШП 
product are installed the next stop valves: 

1) a filter 01Ɏ1 ТЬ ТЧЭОЧНОН ПШЫ ЦОЭСКЧШХ’Ь ЫОПТn-
ing; 

2) valves ȼ1…B4, ТЧЭОnded for direction of 
ЦОЭСКЧШХ’Ь ТЧПХШа ЭСЫШЮРС ЭСО ЫОЦШЭО МШЧЭЫШХ ХТЧОν 

3) flow control regulators Ʉɋ1…Ʉɋ4, intended 
ПШЫ ЫОЦШЭО МШЧЭЫШХ ШП ЦОЭСКЧШХ’Ь ПХШа ЫКЭОν 

4) valves ȼ5…ȼ8, intended for direction of 
ЦОЭСКЧШХ’Ь ТЧПХШа ЭСЫШЮРС ЭСО ЦКЧЮКХ МШЧЭЫШХ ХТЧОν 

5) flow control regulators ɊɊ1… ɊɊ4, intended 
ПШЫ ЦКЧЮКХ МШЧЭЫШХ ШП ЦОЭСКЧШХ’Ь ПХШа ЫКЭОν 

6) back pressure valves ɈɄ1…ɈɄ4, intended 
ПШЫ ЩЫШЭОМЭТШЧ ЮЧТЭ’Ь ОХОЦОЧЭЬ ПЫШЦ ЫОЯОЫЬО РКЬ ПХШа 
and entry of gas into unit and pipe-lines. 

7) valves ȼλ…ȼ12, intended for ending the 
ЩЫШМОЬЬ ШП ЦОЭСКЧШХ’Ь ТЧПХШа ТЧЭШ ЭСО ЩТЩО-lines;  

8) a valve ȼ13 is intended for draining off the 
ЦОЭСКЧШХ НЮЫТЧР ЫОЩКТЫ’Ь ЬОЬЬТШЧ. 

Valves ɁȾ1…ɁȾ14 are installed in gas and 
condensate processing unit with electromotor which 
is intended for aЮЭШЦКЭТМ МХШЬЮЫО ШП ЦОЭСКЧШХ’Ь 
inflow on definite lease. Before the processing de-
partment the calve ɁȾ11ɋ is installed for automatic 
МХШЬЮЫО ШП ЦОЭСКЧШХ’Ь ТЧПХШа ТЧЭШ ЭСО КЫОК. 

 
The idea 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 one is installed 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 assistance in this area. 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. 

 
Fig. 2. The scheme of automatic control system in 

the lease 
 

The idea of upgrading is to install the same filter 
as it settled in the second control system and to 
implement bypass with the manual 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 also 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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Ⱥɧɧɨɬɚɰɢɹ 
ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɫɧɹɬɢɹ ɩɨɤɚ-
ɡɚɧɢɣ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɠɢɥɵɯ ɞɨɦɚɯ 
ɢ ɨɩɨɜɟɳɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ ɩɨɦɨɳɶɸ ɦɨɛɢɥɶ-
ɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. ɋɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɨ ɩɨɬɪɟɛɥɟɧɢɢ ɷɥɟɤɬɪɨ-
ɷɧɟɪɝɢɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɦɨɛɢɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɫ 
ɩɨɦɨɳɶɸ API ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɚɩɩɚɪɚɬɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɜ ɫɬɨɪɨɧɧɢɯ ɩɪɢɥɨɠɟɧɢɹɯ. Ⱦɚɧɧɚɹ ɫɢ-
ɫɬɟɦɚ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɪɨ-
ɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɟɧɨ-ɜɵɤɥɸɱɟɧɨ ɷɥɟɤɬɪɨ-
ɩɪɢɛɨɪɨɜ ɜ ɤɜɚɪɬɢɪɟ ɢ ɚɧɚɥɢɡɚ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤ-
ɬɪɨɷɧɟɪɝɢɢ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. ɋɢɫɬɟɦɚ ɥɟɝɤɨ ɦɨɠɟɬ 
ɛɵɬɶ ɦɨɞɢɮɢɰɢɪɨɜɚɧɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɪɟɛɥɟ-
ɧɢɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɚɩɩɚɪɚɬɧɨɣ 

ɩɥɚɬɮɨɪɦɵ ɜɵɛɪɚɧɨ AЫНЮТЧШ UЧШ, ɫɟɪɜɟɪɧɨɣ ɱɚ-
ɫɬɢ – ɛɚɡɚ ɞɚɧɧɵɯ εSSQδ, ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟ-
ɧɢɹ – ɩɥɚɬɮɨɪɦɚ АТЧНШаЬ PСШЧО 7. 

 
ȼɜɟɞɟɧɢɟ 
Arduino – ɷɬɨ ɷɥɟɤɬɪɨɧɧɵɣ ɤɨɧɫɬɪɭɤɬɨɪ ɢ 

ɭɞɨɛɧɚɹ ɩɥɚɬɮɨɪɦɚ ɛɵɫɬɪɨɣ ɪɚɡɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɧ-
ɧɵɯ ɭɫɬɪɨɣɫɬɜ Д1Ж. ɉɥɚɬɮɨɪɦɚ ɩɨɥɶɡɭɟɬɫɹ ɨɝɪɨɦ-
ɧɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɜɨ ɜɫɟɦ ɦɢɪɟ ɛɥɚɝɨɞɚɪɹ ɭɞɨɛ-
ɫɬɜɭ ɢ ɩɪɨɫɬɨɬɟ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɨɬɤɪɵɬɨɣ ɚɪɯɢɬɟɤɬɭɪɟ ɢ ɩɪɨɝɪɚɦɦɧɨɦɭ ɤɨɞɭ. 
ɍɫɬɪɨɣɫɬɜɨ ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ ɱɟɪɟɡ USB ɛɟɡ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɚɬɨɪɨɜ. 

AЫНЮТЧШ ɩɨɡɜɨɥɹɟɬ ɤɨɦɩɶɸɬɟɪɭ ɜɵɣɬɢ ɡɚ ɪɚɦɤɢ 
ɜɢɪɬɭɚɥɶɧɨɝɨ ɦɢɪɚ ɜ ɮɢɡɢɱɟɫɤɢɣ ɢ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɨɜɚɬɶ ɫ ɧɢɦ. ɍɫɬɪɨɣɫɬɜɚ ɧɚ ɛɚɡɟ AЫНЮТЧШ ɦɨɝɭɬ 


