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CHAPTER 1:INTRODUCTION

GOPELC

Gas and Oil Processing, a European Lebanese Cooperation is a program fuheed by
European Commission through Education, Aedgual and Culture Executive Agency,
ErasmusPlus It has several precious objectives such as developing anogram n the oil and
gas field,providing the students with valuable learning tools for oil and gas processing and
environmentasustainability, finding solutions for energy problems and encouraging graduates to
serve Lebanon and other surrounding countriesdrothand gas fieldAs a student from
University of Balamand, Lebanon which is one of the partners of GOPELC, | had the precious

opportuniy to have an internship in one of the important companies in Romania.

PETROM OMV

PETROM OMVis the largest oiind gas group in Southeastern Europe, with activities in
the business segments of Upstream, Downstream Gas and Downstrelais @ié main crude
oil producer in Romania and supplies around half of the internal gas prodiistimission is to
discover,produce and process oil ages and distribute fuels aradl productsin Romania and
other neighbouregionsfor providingenergy and mobilityPETROM OMYV has eighassets. |
was so luckyto have an internship with PETROM in the assethékis divided nto four
sectorsDuring this fruitful internship, | had the opportunityusit different sites which allow
me to distinguish practicalyhe overall process of the oil represented in the sketch below and

explained in detail throughout the report.



Figure 1. Sketch of the overall oil process



CHAPTER 2: PROCESSAT PETROM OMV

2.1 Safety
2.1.1 HSSE Golden Rules

PETROM OMYV follows in its safety eight HSSE (Health, Safety, Soarad,
Environmen} goldenrules, whichare considered as an integral part of its program to avoid
accidents and losses

1) Ask questions.

2) Evaluate your risk before starting the job.

3) Work permit is needed.

4) Take precautions when working at height> 1.8m

5) Plan ahead your work when you opeta¢avy machines.
6) Stop work if you notice something unsafe.

7) Organize and clean in the workplace.

8) Always use seat belt and plan ahead for long trip.

G}
permit

&:

Ask when you Identify hazards, The work permit When working at
are in doubt! evaluate the risks checks if the work is heightat>128m
before staring work! done safe! wear the harness!

Schedule the_ lifting o_f STOP unsafe The activities for order For transport safety, prepare
loads according to their situations - so you can and cleaning must be a travel management plan!
mass and their shape! stop possible incidents! done regularly!

Figure 2: HSSE Golden rules

2.1.2 Risk

Risk is defined by the following:
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Risk evaluation is done in three steps:

1) Hazard identificationa risk is something that affects the others, the environment and
myself.

2) Risk assessment: evaluate the risk amalyze the gravity of the consequence.

3) Establishing control measures: have implementations to avoid risks.

2.1.3 Chemical danger:

Parrafins and other chemicals can be very dangerous to the body and can cause injuries in
case of inhalation, absorption or inges. Therefore, you should avoid the direct contact when

dealing with chemicals by using appropriate protection measures such as masks.

2.1.4 Working at height

Any work executed at a depth above 1.8 m or in a pit of depth of more than 1.8 m is
considereddargr ous and is called Aworking at height 0

cases is necessary.

2.1.5 Electrical hazard

Electrical hazard occurs when an object encounters a high voltage power line. In this
case, the current flows in the ground charging widéctricity the trees and the working
equipment. Thereforgrou should distance yourself from trees for 10 m while working since the
tension can go in electricaircles for up to 10 m. In case you are obliged to be in such a

situation, jump with 2 feet ato very small steps in order to avoid short circuit.

2.1.6 Danger in closed space

Working in partially or closed area can result in a severe injury or even death. Therefore,
working in such area should be of limited time where the worker must go in anditosihtze

such area presents low visibility and serious breathing problems.

2.1.7 Fires

Three elements must exist simultaneously for a fire to ignite:

1) Fuel: any combustible material liquid, solid or gas.

2) An oxidizing agent usually oxygen.
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3) Sufficient heat to redcthe ignition temperature.
In order to get rid of the risk of the fire, you should remove one of #leseents, which

is most practically heat or fuel.

Figure 3: Fire triangle

2.2 Exploration

Hydrocarbons can be present in different forms: solids, thick viscous to light oil and
natural gas while noticing that oil and gas are found at high pressure and temperature within
reservoir rocks in the earth. In order to detect and specify the preselemauntof potential
hydrocarbon deposits, OM¥sessophisticated technolodgllowing a series of important steps
for a multidisciplinary exploration process tipaecedsthe decision of drilling

1) Geologists, geophysicists and petrophysicits refeata ftom surface geology, previous
seismic surveys to get an idea about the distribution, timing and characteristics of
petroleum system®ETROM OMV uses 3D seismic technique for the exploration of
new area and which is not needed when dealing with elkar

2) Geochemists predict the maturity of the source rocks, the timing of migration and the
phase or the form of the hydrocarbons by applying basin modelling technology.

3) Structural geologists predict the structural configuration and the direction of hgmsoca
migration.

4) Reservoir engineergfer to the mapped distribution, characteristics of the reservoir rocks

and the predicted phase of the hydrocarbons to make a model for the possible production.

11



5) Production and facilities engineegstimate the costf facilities needed for hydrocarbon
discovery based on the rates of production from the reservoir engineers and the volumes
of potential hydrocarbon from the geoscientists.

6) Economists check the predicted costs, taxes, and incodeteionine if the developme
is economically possible.

The exploration step is then followed by the appraisal well process during which the

extent of the petroleum deposit is determined.

2.3Drilling
2.3.1 Dirilling Requirements

After selectingthe drilling site based on the exploration studies, an environmental impact
assessment is evaluated to determine the level of impact the drilling willlhadglition, legal
considerations and regulations are essential befatengtavith the site prepation. After that,
preparing the site involves emsure thexisting ofthe following:

Access roads to the site
Land leveling

1
1
1 Water well for drilling

1 Space for blowout preventegiBOP)below the drill floor

2.3.2 Drilling rig

Once all the drillingequirements are met and the drillipign is prepared to gather all
needednformation for the design, a drilling rig is established to extract the available resources.

A visit to a drilling rig in Moreni Romania has allowed usée thalifferentsubsygtems of the
rg:

The hoisting and rotating system

A

A The circulating system
A The well control system
A

The power supply

12



Theintended depth to reach in that horizontal well was 1850 m with a drilling ratenoft3the
dayof the visit.

2.3.2.1The hoisting andotating system

This subsystem is used to suspehe drill 4ring in the hole, raise and lowgiinto the
hole and allow the driller to control the weight on the bit. It is composed of different elements

seen during our visit and some of them are maetidn the following:

U The T Drive system shown in figurerdtates the drilling string end bit without the using of

a rotary table. Ihas many advantages over that of the Rotary Table:

V Fast and easily installed on a derrick in a single day.

V Ability to rotate the drill string directly and replace the rod (Kelly).

V Reducing manual tasks by perforating remot
more safety for the pipe handling and time efficiency.

V Providing tight connection between pipes becauseprbper torque.

V Lowering the risk of the string entrapment by having the ability to move and rotate
simultaneously.

V Increasing security of the well regarding the underbalanced hydrostatic pressure.

V Ability to drill 18-27 m stands (double or triple dndipes) versus only 9.1 m sections of
drill pipe.

13



Figure 4: Top Drive System

U The drill pipes shown in figure 2 have each an average length of 9.5 m. They are the
heavy tubing used to rotate the bit and circulate the drilling Mady drill pipes are
joint together according to the intended depth to drill.

Figure 5: Drill pipes

U The slip shown in figure 3 is used to hold the pipe in place and prevent its slipping down
into the hole.

14



Figure 6: Slip

U The weght indicator shown in figure dllows to measure the weight of the drill string.

Figure 7: Weight indicator

2.3.2.2The circulating system

15



The circulating system is used to allow the drilling fluid to be continuaealged: The

mudis pumped by the mud pumps down the drill string where the rock cuttings are picked up to

the surface. At the surface, the drilling fluid is cleaned by the shaleer. Then an appropriate

guantity of sands and chemicals are added to the mud to reaolrést composition before

being pumped again to the mud pumps.

The drilling fluid presents several advantages:

Vv

\%
\%
\%
\%

Cleaning the hole

Cooling the drill string

Picking up the cuttings from the hole to the surface
Stabilizing wellbore

Controlling formation pressure.

The different elements of the circulating system are seen on site and some of them are mentioned

below:

U The mud pis and mud pump shown in figuretiefirst one is a series of pumps used for

drilling mud cycle to allow the settlement of the sand and other solids particles. The

second one is a large pump used to circulate the drilling mud on the drilling rig.

Figure 8: Mud pits and mud pumps

16



U The desander and desilter are shanfigure 6 the first one is used to remove sand from
the drilling fluid in order to avoid the abrasion of the pumps whereas the second one is

used to remove the very fine particles from the drilling mud.

- =

e s Jg

Figure 9: Desander and Desilter

U The shale shaker shown in figurésiused to remove the cuttings from the drilling fluid
though a series of screens with adequate openings size.

Figure 10: Shaleshaker

17



2.3.2.3The well control system

The well control system involves the primary well control and the secondary well control.
The first one is about keeping the mud pressure slightly greater than that of the fluid formation in
order to prevent the flow of tHiiid formation into the well.
The second one is needed in case of a kick and requires the use of the following equipment:
U The blowoutpreventer shown in figurei8 installed at the wellhead to prevent the escape
of pressuraisually in the annular spabetween the casing and the drill pifiecan be

used either during drilling or well completion.

Figure 11: Blowout preventer

U Thechoke manifold shown in figurei8 used to control the pressures encountered during
a kick when the BOP are closed by allowing the drilling mud to circulate thugh

specialarrangement of piping and valves

18



Figure 12: Choke manifold

2.3.2.4The power supply

This subsystem including engines provides the large amount of power needed for a drilling

rig.

2.4Well Completion
The well should be completed to allow the petroleum to go out to the surfaceellhe w
completion process includes:
1 Strengthening the well by casinghich has several advantages:
V Stabilizing the well by preventing its caving.
V Protecting the well stream from outside contaminants.
V Ensuring safe drilling by avoiding fracture in the open hole.
V Maintaining the seals among the different layers.
1 Evaluating he temperaturpressure of the formation

1 Installing the proper equipment neededdorefficient flow from the well

2.5Perforation
Sometimes, the well completion process extends to additional completion methods such

as perforating. Perforating is a process of the inflow section of the well that involves creating a

19



flow path between the near reservoir and the wellbore in order tovefre total completion
efficiency.Among the different methods of perforating, we had the opportunity to visit a field
site where perforation process was prepared by OMV using thadeehof bullet gun
perforating

For this technique, hollowarrier guls which are tubes containing the shapledrges penetrate
the casing, cement and formatidfollow-carrier guin penetrationis mainly a function of the
density, the strength of the target in its path and the gun performance aefpeading on their
diameer and design, this type of guns may be loaded with 1 to 27 shots/ft.

Figure 13: Hollow-carrier guns
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Figure 14: Charges used for the perforating guns

The bullet gun perforating technique used?yTROM OMYV for perforation presents several
advantages:

V High permeability connection to the immediate reservoir.

V Very controlled hole size and shape.
However, itcan resulin many disadvantages such as:

x Shallow penetration

x Ineffectiveness in hard formatio

x Heavy pipes

x Leaving a solid mass of steel in the perforation tunnel

x Low density perforating.

After seeing the process of preparation of the guns with the proper charges on site to start the
perforation, a PETROM engineer explains to us a general overview about the casing collar
locator (CCL) used fothis process. It ian electrical logging toassential for depth control

when dealing with subsequent downhole operatibisenses the increase in metal mass at

casing or tubing collar€ombinedwith a gamma ray log, CCL allovecuratalepth correlation

21



of a case¢hole logging run with the resesir units and zones with some known reference points
on the casing string.he CCL tool is available with different specifications to address the well

pressure, temperature conditions and other different factors.

Figure 15: Casing Collar Locator

2.6 Oil and gas extraction

2.6.1 Primary Recovery
The primary recoveryn producing oil involves either the natural flow or artificial lift.

2.6.1.1Natural flow

Natural flowis the process of producing oil based on the natural rise of the hydrocarbons
because of the high natural pressure difference between the reservoir and the bottom hole inside
the wellbore, which drives the hydrocarbons toward the well and up to theesttdaever, as
the reservoir pressure declines with time due to production, the differential pressure also declines
and this requies the atrtificial lift methods and this is the case of PETROM OMV while

producing its wells.

2.6.1.2Artificial lift

PETROM OMYV frequently uses the artificial lift system, which is about adding energy to
the producing fluids either to accelerate or to enable production. Among the various available

22



types of artificial lift, we had the opportunity to visit on fildkee ons mostly used by PETROM
OMV:

A Sucker Rod Pumpr Beam PumgSRP)
A Linear Rod Pump (LRP)
A Progressie CavityPump (PCP)

A. Sucker Rod Pump:

Sucker Rod pump also called Beam Pump is the oldest andcamston type of
artificial lift with a pistonused by PETROMDMYV especially in asgé/I.
The Sucker Rod Pump is composed of several important composemts of which operate
abovegroundsurface equipmentyhile others operate down in the wiglbwnhole equipment)

The surface equipmenthat we have seen on figlacludes:

=

The primemover is the source of the driving power to the system.

N

required value and increases the torque available at itssplegd shatft.
3. The pumping unit transforms the rotary motion of the gear to operate the downhole
pump.lts main component is the walking beam, which acts as a mechanical lever.
4. The polished rodinks the walking beam to the suckerd string and provides &aling

surface at the wellhead.

The gearbox controls the high rotational speed of the prime mover by reducing it to the

5. The wellhead assembly involves the stuffing box that seals on the polished rod and leads

the well fluid to the flowline.

23



Figure 16: Scheme of the surface equipment of SRP

Figure 17: Surface equipment of SRP seen on site
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