Oil and Gas Field Development
TEXT 1. Origination of Petroleum
There are two basic and commonly accepted theories explaining origination of petroleum - organic and inorganic. The inorganic theory assumes that carbon and hydrogen were combining due to high pressure  and  temperature  deep  underground  and  thus  generated  oil  and gas.
According to the organic theory most part of hydrocarbons generated from remains of plants and animals, which lived in ancient seas or rivers. Organic matter, carried with waters, settled down of sea bottom. Today it is oil and gas, which we produce and thickness of pay zone is thickness of original amount of organic matter.
The earth’s crust consists of rocks, which by their origination can be divided into three groups: igneous rocks, sedimentary rocks and metamorphic rocks.
Igneous rocks generated as a result of magma induration and in general have crystalline structure. They do not contain plant and animal remains.
 Sedimentary rocks generated as a result of organic and inorganic matter settling on bot toms of water basins and surface of continents. They can be classified into clastic and carbonate rocks, and also rocks of chemical, organic and combined origin. 
Clastic rocks generated when small pieces of crushed rocks settled down. They  include  boulders,  pebblestones,  gravel,  sands,  sandstones, and so on.
Carbonate rocks, for example, limestones, generated from skeletal remains of ancient coral reefs and other organisms.
Metamorphic rocks generated from igneous and sedimentary rocks affected by high temperatures and pressures in the earth’s crust thickness. 
They include shales, marble, jaspers and so on.
Major known oil and gas fields are concentrated in sedimentary rocks. 
Sedimentary rocks can be encountered in depressions of continents and in sea basins. Typical property of sedimentary rocks is their stratification. 
Such  rocks  are  composed  of  formations,  which  differ  in  composition, structure, hardness and color. Surface restricting formation from below is called formation bottom, and surface restricting formation from above is called formation top.
Layers of sedimentary rocks may be located not only horizontally, but also in the shape of folds generated in the course of vibrating, tectonic and orogenic processes. Formation bulging upwards is called an anticline, and formation bulging downwards is called a syncline. Ad joining anticline and syncline in combination form a complete fold.
Cap rocks are practically impermeable rocks. More frequently the role of cap rocks is played by shales: when moistened with water they swell and plug all pores and fractures in the rock. Cap rocks also can be rock salt and limestones.


Word Combinations
due to high pressure and temperature – в результате воздействия 
высокого давления и температуры
thickness of pay zone – толщина продуктивной зоны 
igneous rocks – магматические породы
magma induration – затвердение магмы
sedimentary rocks  – осадочные породы 
metamorphic rocks – ме таморфические породы
clastic rocks – обломочные породы
сarbonate rocks – карбонатные породы
impermeable rocks – непроницаемые горные породы

INTRODUCTORY EXERCISES
1. Give English equivalents. 
углеводороды;  земная  кора;  поверхность  материков;  в  толще  земной  коры;  характерный  признак  осадочных  пород;  слоистость  пород;  подошва;  в  ходе  колебательных,  тектонических  и горообразовательных процессов; глинистый сланец; каменная соль и известняки

2. Say whether the following sentences are true or false. Correct the wrong statements. 
1. According to the organic theory most part of hydrocarbons generated from remains of plants and animals.
2. Sedimentary rocks generated as a result of magma induration and do not contain remains of plants and animals.
3. Clastic rocks generated from skeletal remains of ancient coral reefs and other organisms.
4. Sedimentary rocks can be encountered in depressions of continents and in sea basins.
5. One example of carbonate rocks are limestones.
6. Major known oil and gas fields are concentrated in metamorphic rocks.
7. Surface  restricting  formation  from  below  is  called  formation bottom.
8. Layers of sedimentary rocks can be located only horizontally.
9. Formation  bulging  upwards  is  called  a  syncline,  and  formation bulging downwards is called an anticline.
10. Cap rocks normally have high permeability.

3. Answer the following questions.
1. What two basic theories explaining origination of petroleum do you know?
2. How does the inorganic theory explain origination of petroleum?
3. How does the organic theory explain origination of petroleum?
4. Which three groups of rocks do you know?
5. How did igneous rock generate?
6. How did sedimentary rocks generate?
7. How did metamorphic rocks generate?
8. What types of sedimentary rocks do you know?
9. In what rocks are oil and gas mainly found?
10. What is the difference between an anticline and a syncline?

5. Make up a plan of the text and retell it in brief.

PRACTICING IN TRANSLATION
1. Translate the following word combinations as fast as possible.
carbon and hydrogen; осадочные породы; due to high pressure and temperature; to generate oil and gas; обломочные породы; the earth's crust; валуны, галечники, гравий, пески и песчаники; igneous rocks; sedimentary  rocks;  metamorphic  rocks,  толща  земной  коры;  typical property of sedimentary rocks; слоистость осадочных пород; tectonic and  orogenic  processes;  изгиб  пласта,  направленный  выпуклостью вверх; изгиб пласта, направленный выпуклостью вниз; impermeable rocks; сap rocks; каменная соль и известняки
2. Translate the following sentences from Russian into English in written form:
1. Неорганическая  теория  предполагает,  что  углерод  и  водород соединялись в результате воздействия высокого давления и температуры глубоко под землей, и таким образом образовывали нефть и газ.
2. Земная кора состоит из горных пород, которые по своему происхождению могут быть разделены на три группы: магматические породы, осадочные породы и метаморфические породы.
3. Осадочные породы образовались в результате осаждения органических и неорганических веществ на дне морей и поверхности материков.
4. Обломочные  породы  образовывались  при  осаждении  мелких обломков разрушаемых пород и включают валуны, галечники, гравий, пески, песчаники и так далее.
 Метаморфические  породы  образовались  из  магматических  и осадочных пород под воздействием высоких температур и давлений в толще земной коры.
5. Характерным признаком осадочных пород является их слоистость.
6. Пласты  осадочных  пород  могут  залегать  не  только  горизонтально, но и в виде складок, образовавшихся в ходе колебательных, тектонических и горообразовательных процессов.
7. Изгиб пласта, направленный выпуклостью вверх, называется антиклиналью, а выпуклостью вниз – синклиналью.
8. Покрышки – это практически непроницаемые горные породы.
9. Чаще всего роль покрышек выполняют глины.
10. Покрышками также могут быть каменная соль и известняки.
11. Поверхность,  ограничивающая  пласт  снизу,  называется  подошвой, а поверхность, ограничивающая пласт сверху, называется кровлей.
12. Антиклиналь и синклиналь в совокупности образуют полную складку.

TEXT 2. Types of Well Drilling 
Drilling is a process of well construction by means of rock crushing. A well or a hole is a cylindrical mining cavity constructed without access of people and having diameter many times less than its length. By level of development oil and gas fields can be classified into green fields and brown fields. Key types of wells in terms of their purpose include: wildcats, 
exploration wells, production wells, injection wells and observation wells.
Wildcats are drilled in order to discover new commercial deposits of oil and gas.
Exploration  wells  are  drilled  in  areas  with  established  commercial oil and gas production potential in order to survey the deposit size and structure,  obtain  required  initial  data  in  order  to  calculate  oil  and  gas reserves, and also design its development.
Production wells are spudded in compliance with deposit development well  spacing.  They  are  used  to  recover  oil  and  gas  from  subsurface reservoirs.
Injection  wells  are  used  to  inject  water  (sometimes  air  or  gas)  into producing horizons in order to maintain formation pressure and prolong flowing period of field development.
Observation wells are drilled to control development of commercial deposits. Depth of drilled wells may change from 800 to 8000 meters depending upon location of oil-bearing formation. Briey it can be said that well drilling requires a bit rotating on the well bottom and crashing the rock, and making up of new drill pipes as the well deepens. Drilling is performed with a drilling rig.
Drilling unit is a set of drilling machines, mechanisms and equipment mounted  in  the  drilling  location  and  providing  for  process  operations associated with well construction using drilling tools.
By method of impact on rocks drilling can be divided into mechanical and non-mechanical. In mechanical drilling  tools  directly  impact  the rock  and  crush  it,  and  in  non-mechanical  drilling  rock  crushing  is performed without direct contact between the rock crushing source and the rock.
By wellbore direction drilling can be divided into vertical, directional and horizontal.
Vertical  drilling  is  a  type  of  drilling,  in  which  the  well  is  drilled vertically  in  relation  to  stratification.  Directional  drilling  is  a  type of  drilling,  in  which  the  well  is  deviated  in  relation  to  stratification. 
Horizontal drilling is a type of drilling, in which deviated well gradually becomes horizontal,  for  example,  when  two  oil-bearing  formations should be connected. Drilling with an angle to vertical line to reach the drilling target is called extended reach drilling. Any well penetrating formation along stratification  can  be  called  horizontal;  meanwhile  vertical  wells  are drilled obliquely to stratification. Thus the wells, penetrating vertically located  formations  with  vertical  wellbores  are  considered  to  be horizontal wells.

INTRODUCTORY EXERCISES
1.  Give Russian equivalents:
level  of  development  oil  and  gas  fields,  green  field,  brown  field, wildcat,  exploration  well,  injection  well,  observation  well,  directional drilling, oil-bearing formation, to reach the drilling target, extended reach drilling, stratification.

2. Scan the text and the English equivalents of the following expressions. Consult a dictionary if necessary.
1) разрушение горных пород
2) цилиндрическая горная выработка 
3) сооружать скважину без доступа людей
4)  участки с установленным промышленным потенциалом добычи нефти и газа
5) исследования размеров и структуры залежи
6) закачки воды в продуктивные горизонты
7)  поддержание пластового давления
8) продление фонтанного периода эксплуатации месторождения
9)  контроль разработки промышленных залежей
10)  способ воздействия на горные породы 
11)  бурить скважину вертикально по отношению к напластованию
12)  искривлять ствол скважины  по отношению к напластованию
13)  вскрывать пласт вдоль напластования

4. Complete the following sentences:
1. Drilling is a process of… 
2. By level of development oil and gas fields can be classified… 
3. Wildcats are drilled in order to… 
4. Exploration wells are drilled in order to…  
5. Production wells used to… 
6. Injection wells are used to inject water into producing horizons in order to…  
7. Observation wells are drilled to… 
8. Drilling unit is… 
9. Vertical drilling is a type of drilling, in which… 
10. Directional drilling is a type of drilling, in which… 
11. Horizontal drilling is a type of drilling, in which… 
12. Extended reach drilling is…
5.  Most  of  these  sentences  are  wrong.  Correct  them  where necessary. 
1. Wildcats are drilling units used to drill exploratory wells.
2. Exploratory wells are drilled to control development of commercial deposits.
3. Production wells are spudded to recover oil and gas from subsurface reservoirs.
4. Injection  wells  are  used  to  inject  water  or  gas  into  producing horizons in order to maintain formation pressure.
5. By method of impact on rocks drilling can be divided into vertical, directional and horizontal.
6. By wellbore direction drilling can be divided into mechanical and non-mechanical.
7. Extended reach drilling and deviation drilling are similar.
8. Extended  reach  drilling  is  a  type  of  drilling  with  an  angle  to vertical line and directional drilling is a type of drilling with an angle to stratification, which is not always horizontal.
9. Horizontal  drilling  can  be  also  used  to  connect  two  oil-bearing formations.
10. Any well penetrating formations along stratification can be called horizontal.

PRACTICING IN TRANSLATION
1. Translate the following definitions in written form.
Appraisal well – a well drilled in a relatively explored area to survey its geological structure and oil and gas bearing prospects.
Bottom hole – bottom of a well, the point to which a well is drilled.
Bottom hole assembly – combination of tools run in the hole. These tools  are  screwed  together  and  thus  can  be  used  for  a  few  operations without  pulling  out  of  the  hole  (for  example,  casing  scraper  can  be combined with a mill, etc.).
Bottom hole engine drilling – a method of rotation drilling in which drilling string is not rotated and rock is destructed by rotating shaft with a bit on its end.
Complete a well – perform a series of operations in order to turn a well into production including perforating jobs, formation stimulation and initialization of Row.
Core well – a well drilled to identify prospect areas and prepare them for exploration drilling.
Crown block – a device on the top of the derrick that provides a means of taking drill line from the hoisting drum to the traveling block.
Derrick – a structure above the well used for drilling string tripping, location  of  stands  and  protection  of  drilling  crew  against  wind  and precipitation.
Deviated well – a well drilled at an angle to stratification.
Directional drilling – controlled drilling at an angle to stratification.
Double – two lengths (joints) of pipe joined together.
Drilling – a process of well construction by means of rock destruction with a bit.
Drill line – a wire rope made up of a number of strands wound around a steel core, used to lift or lower drill pipe.
Elevators – a device that is attached to the bails of the traveling block and used to grip joints. Elevators manually are latched on a pipe body under its collar after which the pipe can be lifted or lowered.
Exploratory  well  –  a  pilot  well  drilled  in  an  area  with  identified commercial oil and gas bearing capacity to survey size and structure of formations, obtain required initial data to calculate oil and gas reserves and design its development.
Injection  well  –  a  well  drilled  to  inject  into  pay  zones  water  (air, steam, gas) in order to maintain formation pressure and prolong flowing period of field development, increase rate of production wells equipped with pumps.
Inclinometer – a device that tells the driller the angle of the hole and the direction in which the hole is heading.
Kelly bushing – the part of the drive assembly which transmits motion to the kelly and permits the kelly to move vertically while it is rotating or still. All vertical measurements on the rig are taken from the RKB (rotary kelly bushing).
Key well – a well drilled in an unexplored with drilling area to survey composition and age of rocks.
Kick-off point – the point at which a directional well is started.
Liner  –  lower  narrow  part  of  production  casing.  Liner  diameter  is smaller than that of production casing because during drilling a well bore diameter  is  made  smaller  with  depth  to  increase  efficiency  of  drilling progress.
Make up a connection – to screw the next drill pipe into the drilling string to continue drilling.
Mechanical drilling – a type of drilling when drilling tools directly impact the rock.
Mousehole – a shallow cased hole close to the rotary table. When making up a string, each single is stood here so that it can be connected quickly and easily to the kelly.
Non-mechanical drilling – a type of drilling when rock destruction occurs without direct impact of drilling tools on the rock.
Observation  well  –  a  well  drilled  to  control  development  of commercial value formations.
Production  well  –  a  well  drilled  in  compliance  with  the  plan  of formation development to produce oil and gas.
Roller-cutter bit – a drilling bit with working elements in the form of disc rollers with sharp pins often made of diamonds. Three roller-cutters on the bit can simultaneously rotate thus increasing adhesion of the bit with the drilled rock.
Rotary  drilling  –  a  method  of  rotation  drilling  in  which  rock  is destructed by rotated by rotor drilling string with a bit on its end.
Rotary table – a piece of equipment used to transfer rotary motion through a master bushing to the kelly, to drill pipe and, eventually, to the drill bit.
Rotation drilling – a method of drilling in which rock destruction occurs as a result of simultaneous impact of load and torque on the bit.
Spinner – a device used for screwing in and screwing out pipes during pipe tripping. The lower part of the spinner holds the lower pipe and is called a back-up, while the upper part grips and rotates the upper pipe. The spinner has two gears and is operated by power supplied from the rig engine.
Spud – to drill the ၨrst few feet of a new hole.
Stabilizer – a centralizing element of the drill string used to maintain central position of the drill string in the most important intervals of the wellbore.
Stand – a double or a triple, two or three joints connected together. When tripping pipe stands are put vertically in the derrick. Use of stands instead of joints saves time on making up connections.
Swivel – a piece of equipment used to prevent the rotary motion of the kelly (or drill string) from being transferred to the drilling line.
Traveling block – a device that has several independently mounted sheaves or pulleys and used to lift and lower elevators.
Triple – three lengths (joints) of pipe joined together.
Turbodrill – a multistage turbine downhole engine used for rotary drilling, each stage of which consists of a stator rigidly connected to the body and a rotor fixed on the turbodrill shaft.
Well deviation – change of drilling direction in order to reach target.
Wildcat – a single well drilled to find new commercial depositions of oil and gas.

2.  Give written translation of the following sentences. 
1. По  уровню  разработки  месторождения  нефти  и  газа  можно подразделить на новые и разработанные.
2. Поисковые скважины бурят в целях обнаружения новых промышленных залежей нефти и газа.
3. Эксплуатационные скважины забуривают в соответствии с сеткой разработки залежи и используют для добычи нефти и газа из подземных коллекторов.
4. Глубина пробуриваемых скважин может меняться от 800 до 8000 м в зависимости от местонахождения нефтенесущего пласта.
5. Для бурения требуется долото, вращающееся на забое скважины и разрушающее горную породу, а также наращивание новых бурильных труб по мере углубления скважины.
6. При  механическом  бурении  инструменты  непосредственно воздействуют на породу и разрушают ее, а при немеханическом бурении разрушение породы происходит без прямого контакта между источником разрушения породы и горной породой.
7. По направленности ствола скважины бурение разделяется на вертикальное, направленное и горизонтальное.
8. Горизонтальное бурение – это вид бурения, при котором направленная  скважина  постепенно  становится  горизонтальной,  например, когда необходимо соединить два нефтенесущих пласта.
9. Бурение под углом к вертикали в целях достижения цели бурения называется бурением с отклонением от вертикали.
10. Скважины,  вскрывающие  вертикально  расположенные  пласты вертикальными стволами, считаются горизонтальными скважинами.

3. Sight translation.
Straight Hole Drilling
Frequently it is necessary to drill a straighter hole than was originally planned when the job was started with a certain string of drill collars. Also, it may happen that it is desired to put more weight on the bit without increasing  the  deviation.  The  best  single  proven  way  to  do  either  of these things with the same string of drill collars is to add stabilizers. For deviation control a single stabilizer is sufficient if it is properly located in the drill string. 
The proper location is the first bend in the drill string above the bit. 
Since the bending point depends on the hole size, drill size and weight on the bit, it may occur at different points. To some extent the placement is also dependable on the formation characteristics.
It has been considered good practice in some cases to space additional stabilizers about one stand apart through a portion or all of the rest of the drill collar string. The additional stabilizers do not help to keep the hole straight. They  do  help  in  preventing  wall  sticking  and  other  problems associated with hole conditions.
With the use of stabilizers, it is important to remember that stabilizers are usually the weakest point in the drill string and, therefore, subject not only to wear but failure. Some of the more modern stabilizers have been designed so that the wings do not create a serious hazard in the hole. For example, some of these are made of drillable material and some may be removed with washover pipe.
By reducing the weight on the bit, the bending characteristics of the drill string are changed and the hole will tend to be straighter. One of the oldest techniques for straightening a hole was to reduce the weight on the bit and speed up the rotary table. In recent years it has been found that this is not always the best procedure because reducing the bit weight sacrifices considerable penetration rate.
The straightening of a hole by reducing bit weight should be done very gradually so that the hole will tend to return to vertical without sharp bends and will therefore be much more safer for future drilling.

Notes:

Bending point – точка перегиба
Penetration rate – скорость проникновения
Space – помещать, размещать
Washover pipe – обурочная труба

TEXT 3. Well Design 
Well design (fig. 1) can be described as pipeline from the ground surface to the oil bearing formation. Oil comes to the surface through this pipeline. Such pipeline includes a number of special pipes connected between each other and called a casing string.
Casing strings (fig. 1) run in the hole have specific purposes and include: 
1)  сonductor;
2)  surface casing;
3)  intermediate casing;
4)  intermediate liner;
5)  production casing;
6)  production tubing.

[image: ]The  first  and  the  largest  in  diameter casing  string  is  called  conductor.  This string can be installed in the well or driven in soil.
Surface casing is the second string run in the hole and cemented. It is installed to the depth, which is sufficient in order to protect the well from underground waters and collapse of surface soil.
Another  smaller  in  diameter  casing string  can  be  applied.  It  is  called  intermediate casing. If the well is shallow, intermediate casing, as a rule, is not used. 
Intermediate  casing  strings  should  be run in the hole when it is not feasible to drill the well to the designed depth without preliminary isolation of problematic zones (blowouts, collapses). The last casing  string  called  production  casing  is installed from the surface, passes inside conductor, surface casing and intermediate casing to the formation pay zone or below it.
This is the string, in which the well is completed and controlled.
Well  equipment  required  for  field operations  includes:  wellhead,  valves and  chokes,  emergency  shut  down systems, blowout preventer, fluid tanks, separators,  line  heaters,  dehydration 
equipment,  gas  sweetening  equipment, compressors.
On  wells  where  high  formation pressure or presence of aggressive gases are  expected,  special  control  equipment should  be  installed  above  casing  string or tubing spool before well completion.  
A set of such control equipment including valves and pressure gauges controls oil and gas Row from the well and is called Christmas tree, which is associated with its shape and high number of branches with valves on the tree trunk.
Christmas  tree  is  the  main  component  of  wellhead  equipment. Christmas  tree  is  attached  to  casing.  It  is  designed  to  hold  casing  and tubing  strings,  isolate  or  seal  annulus  between  these  strings,  provide fluid access to all strings, control processes of fluid and gas injection and production by means of valves.
Standard  Christmas  tree  assembly  includes  adaptor flange,  master valve, flanged cross, top adaptor, secondary master valve, wing valve, and a choke.
Pressure gauges are installed on Christmas tree to measure pressure in  annulus  and  tubing.  When  pressure  values  under  different  working conditions are known the well can be controlled much easier.

Active vocabulary:
casing string – обсадная колонна
conductor – направляющая обсадная колонна; труба-направление
surface casing – кондуктор
intermediate casing – промежуточная (техническая) колонна
(intermediate)  liner – технический хвостовик
production casing – эксплуатационная обсадная колонна
production tubing – эксплуатационная насосно-компрессорная колонна 
tubing spool – катушка НКТ (насосно-компрессорной трубы)
Christmas tree (X-mas tree) – фонтанная арматура

INTRODUCTORY EXERCISES
1.  Consult  the  dictionary  and  give  Russian  equivalents  of  the following terms.
wellhead, valves and chokes, blowout preventer, fluid tanks, separators, line heaters, dehydration equipment, gas sweetening equipment, adaptor flange, master valve, flanged cross, top adaptor, secondary master valve, wing valve

2. Give English equivalents.
от поверхности земли до нефтенесущего пласта, пробурить скважину до проектной глубины, предварительная изоляция проблематичных зон, высокое пластовое давление, присутствие коррозионных газов, система аварийного отключения, удержание обсадной колонны или колонны НКТ, герметизациия затрубного пространства между колоннами, стандартная компоновка фонтанной арматуры

3. Complete the sentences.
1. Well design can be characterized as… 
2. Casing strings include… 
3. Conductor can be installed in… 
4. Surface casing is installed in order… 
5. Intermediate casing is run in the hole when…
6. Production casing is the string…
7. Well equipment required for field operations includes…
8. The main component of wellhead equipment is…
9. Christmas tree assembly includes…
10. Pressure gauges are installed on Christmas tree in order to…

4. Answer the questions keeping close to the text.
1.  What is well design?
2.  What types of casing strings do you know?
3.  What is the first and the largest in diameter casing string?
4.  What is surface casing used for?
5.  In which cases is intermediate casing used?
6.  What is production casing used for?
7.  What well equipment is required for ၨeld operations?
8.  In which cases is Christmas tree installed on wells?
9.  What is Christmas tree used for?
10.  What equipment does typical Christmas tree include?

PRACTICING IN TRANSLATION
1. Translate the following expressions at a quick pace.
обсадная  колонна; conductor; кондуктор; intermediate casing; production casing often with a liner; to be installed in the well or driven in soil; защита  скважины  от  грунтовых  вод  и  обвала  почвы  с  поверхности; production  casing;  оборудование скважины,    необходимое  для промысловых операций; Christmas tree; задвижки и штуцеры; emergency shut down  systems;  противовыбросовый  превентор;  fluid  tanks;    комплекс контрольного  оборудования;    valves and pressure  gauges;   обеспечение     доступа  жидкости во все колонны; the main component of wellhead equipment; перводной фланец; главная ствольная задвижка; фланцевая крестовина; колпак; secondary master valve; боковая задвижка; choke.
2. Translate the following sentences into Russian.
1. The first  and  the  largest  in  diameter  casing  string  is  called conductor.
2. Surface casing is the second string run in the hole and cemented.
3. Another smaller in diameter casing string called intermediate casing can be applied.
4. Intermediate casing strings should be run in the hole when it is not feasible to drill the well to the design depth without preliminary isolation of problematic zones.
5. Production casing is the string, in which the well is completed and controlled.
6. Christmas tree is designed to hold casing and tubing strings and isolate or seal annulus between these strings.
7. Standard Christmas tree assembly includes adaptor Range, master valve, flanged cross, top adaptor, secondary master valve, wing valve, and a choke.
3. Translate the following sentences into English.
1. Конструкцию  скважины  можно  охарактеризовать  как  трубопровод от поверхности земли до нефтенесущего пласта. 
2. Обсадные колонны, спускаемые в скважину, имеют конкретные цели и включают: направляющую колонну, кондуктор, техническую колонну и эксплуатационную колонну, часто имеющую хвостовик.
3. Направляющая колонна устанавливается в скважину или вколачивается в грунт.
4. Кондуктор устанавливается до глубины, которая является достаточной для защиты скважины от грунтовых вод и обвала почвы с поверхности.
5. Если скважина неглубокая, промежуточную колонну, как правило, не используют.
6. Эксплуатационная  колонна  устанавливается  от  поверхности, проходит  внутри  направляющей  колонны,  кондуктора  и  промежуточной колонны до продуктивной зоны пласта или ниже нее.
7. Оборудование скважины, необходимое для промысловых операций, включает: фонтанную арматуру, задвижки и штуцеры, системы аварийного отключения, противовыбросовый превентор, емкости для жидкостей, сепараторы и так да лее.
8. Комплекс контрольного оборудования, включающий задвижки и манометры, контролирует поток нефти и газа из скважины и называется фонтанной арматурой.
9. Фонтанная арматура является основным компонентом оборудования устья скважины.
10. Фонтанная арматура предназначена для удержания обсадной колонны или колонны НКТ в целях изоляции или герметизации затрубного пространства между этими колоннами.
11. Фонтанная арматура используется для обеспечения доступа жидкости во все колонны, контроля процессов нагнетания и добычи жидкости и газа при по мощи задвижек.
12. Стандартная  компоновка  фонтанной  арматуры  включает переводной фланец, главную ствольную задвижку, фланцевую крестовину, колпак, второстепенную ствольную задвижку, боковую задвижку и штуцер.
13. Манометры устанавливаются на фонтанной арматуре для измерения давления в затрубном пространстве и НКТ.
14. Когда значения давления при разных рабочих условиях известны, скважину гораздо легче контролировать.
4. Give written translation of the text.
Blowout Control
Hydrocarbon accumulations are becoming more and more difficult to find, and oilmen are drilling deeper and deeper in search for them. In some oil fields the pay zones are about four miles deep. At that depth pressures are extremely high, so there is always the risk of a blowout. A well, which blows out is known as a wild well and forms a gusher.
To  prevent  a  well  from  blowing  out,  the  mud  weight  is  carefully controlled. The most common material for weighting a drilling fluid is ground barite.
If the bit suddenly enters a high-pressure formation, the weight of the mud column may not be great enough to hold back the pressure of the gas, oil or water in the borehole. Then, there will be a kick; and if the BOP rams cannot be closed quickly enough, the well will blow out. The flow must be then brought under control, so that heavy mud can be pumped to the well through the kill line. In the case of a gas-well blowout, it may be necessary first to divert the gas into a flare pit. The gas is set ablaze in the flare pit in order to prevent an explosion.
Logging the well can provide information, which may help to avoid dangerous situations down hole. Before the logging tools can be run in, the hole must be clean. If there are any tight spots, for example, it may be necessary to make a dummy trip before the drill string is pulled out. In a dummy trip the string is hoisted only a quarter or a third of the way up. 
Then it is run back to bottom again. In this way the bottom-hole assembly can be used to clean up the well and prepare it for logging.

Notes:
Wild well – неуправляемая скважина
Kill line – линия глушения
Flare pit – факельный амбар
Dummy trip – «холостой» подъем-спуск

5. Sight translation.
Drilling Equipment
Oil is contained in rocks under the ground and in rocks under the sea. To find it, oilmen have to drill boreholes. The equipment for drilling these holes is the drilling rig. Drilling preparation include selection of location for the drilling rig, construction of an access road, arrangement of power supply, water supply and communication system. If local relief is uneven, then wellpad must be leveled.
Rigging derrick and equipment up is performed in compliance with established for specific conditions deployment chart. Equipment must be located in a way, which provides for safe operations, suitable maintenance, low cost of construction and rigging operations and compactness in location of all drilling rig components. Most rigs work on the rotary system. A bit rotates at the end of a pipe. As the bit rotates, it cuts and crushes the rock at  the  bottom  of  the  hole. The  cuttings  are  carried  to  the  surface  by  a special fluid. This fluid is called “mud”. Mud is a mixture of clay, water and chemicals.
Mud is not only used for carrying the cuttings up to the surface. It is also used for keeping the bit cool. The mud is pumped down through the string. It comes back up again through the annulus. The mud engineer or “mud man” is in charge of the mud. For example, he tells the crew how to mix the mud at the mud tanks.

Unit 3
Drilling Techniques
TEXT 1. Cable-Tool versus Rotary Drilling
There have been two drilling techniques available since people first began making holes in the ground: cable-tool drilling and rotary drilling. 
Both methods originated a very long time ago. Over 2,000 years ago, for instance, the Chinese drilled wells with primitive yet efficient cable-tool rigs. (They were still using similar rigs as late as the 1940s.) 
To quarry rocks for the pyramids, the ancient Egyptians drilled holes using  hand-powered  rotating  bits.  They  drilled  several  holes  in  a  line and stuck dry wooden pegs in the holes. They then saturated the pegs with water. The swelling wood split the stone along the line made by the holes.
Cable-Tool Drilling
A cable-tool rig works much like a seesaw. Cable-tool rigs have more parts and, instead of a seesaw, a cable-tool has a powered walking beam mounted in a derrick. At Drake’s rig, a 6-horsepower steamboat engine powers the walking beam. The walking beam is a wooden bar that rocks up and down on a central pivot, much like a seesaw.
 The derrick provides a space to raise the cable and pull the long drilling tools out of the hole. As the beam rocks up it raises the cable and attaches chisel, or bit. Then, when the walking beam rocks down, heavy weights, sinker bars, above the bit provide weight to ram it into the ground. The bit punches its way into the rock. 
Repeated lifting and dropping makes the bit drill (fig. 2).
Special equipment plays out the  cable  as  the  hole  deepens. 
Cable-tool  drilling  works  very well in the hard-rock formations such  as  those  in  eastern  U.S., the Midwest, and California. A few cable-tool rigs are probably drilling wells somewhere in the world even now, although their use  peaked  in  the  1920s and faded   thereafter. 
In  spite  of  cable-tool drilling’s  widespread  use  in the early days; the system has 
a  couple  of  drawbacks.  One is  that  cable-tool  drillers  have to  stop  periodically  drilling 
and pull the bit from the hole. They then have to run a special basket, a bailer, into the hole to retrieve and remove the pieces of  rock,  or  cuttings,  the  bit makes. 
After  bailing  the  cuttings, they  then  run  the  bit  back  to bottom  to  resume  drilling.  If the  crew  fails  to  bail  out  the cuttings,  the  cuttings  obstruct the bit’s progress. 
Bailing cuttings is not a big hindrance, because the cable-tool system allows the crew to do it quickly. Since the cable is wound onto a winch, or windlass, called the “bull wheel”, the crew simply reels cable on and off the bullwheel to raise and lower the bit and bailer. 
Reeling cable is a fast operation. A far bigger problem than bailing, and the one that leads to cable-tool drilling’s demise, is that the cable-tool technique doesn’t work in soft formations like clay or loose sand. 
Clay and sand close around the bit and wedge it in the hole. This limitation leads to the increased use of rotary rigs because more wells are being drilled in places like Spindle top where cable-tool bits get stuck. 
[image: ]
Figure 2. Cable-tool drilling rig

The wall cake created by circulating drilling fluid prevents formations from collapsing.
Rotary Drilling
Rotary drilling is quite different from cable-tool drilling. A rotary rig uses a bit that isn’t anything like a cable-tool’s chisel bit. Instead of a chisel, a rotary bit has rows of teeth or other types of cutting devices that penetrate the formation and then scrape or gouge out pieces of it as the rig system rotates the bit. 
Further, a rotary rig doesn’t use cable to suspend the bit in the hole. Rotary crew members attach the bit to the end of a long string of hollow pipe. By screwing together several joints of pipe, they put the bit on the bottom of the hole. As the hole deepens, they add joints of pipe.

INTRODUCTORY EXERCISES
1.  Give  Russian  equivalents  of  the  following  words  and  word combinations from the text:
cable-tool  drilling,  rotary  drilling,  rotating  bits,  wooden  pegs,  to saturate pegs with water,  swelling wood, a seesaw, walking beam mounted in a derrick, a pivot,  chisel, drawback, a bailer, to retrieve and remove the pieces of rock, bailing the cuttings, to resume drilling, to obstruct the bit’s progress, a winch, a windlass, bull wheel, to reel cable on and off the bullwheel, to lead to cable-tool drilling’s demise, to wedge  a bit in the hole, the wall cake, to prevent formations from collapsing, to scrape or gouge out pieces of formation, joints of pipe.
2. Complete the sentences:
1. A cable-tool rig works…
2. The walking beam is a wooden bar that…
3. As the beam rocks up…
4. Special equipment plays out the cable…
 The use of cable-tool rigs peaked in the 1920s…
5. Cable-tool drillers have to stop…
6. After bailing the cuttings, drillers run the bit back to…
7. A far bigger problem than bailing is that…
8. The wall cake created by circulating drilling Ruid prevents…
9. A rotary rig uses a bit that…
10. Rotary crew members attach…
3.  Say whether the following statements true or false:
1. A cable-tool has a powered seesaw mounted in a derrick.
2. The derrick provides a space to raise the cable.
3. Cable-tool drilling works very well in the soft formations.
4. The system of cable-tool drilling has a couple of advantages.
5. Cable-tool drillers have to retrieve and remove the pieces of rock, or cuttings.
6. Reeling cable is a slow operation.
7. The wall cake created by circulating drilling Ruid doesn’t prevent formations from collapsing.
8. Rotary drilling is quite different from cable-tool drilling.
9. Instead of a cable, a rotary bit has rows of teeth or other types of cutting devices.
10. Rotary crew members attach the bit to the end of a long string of hollow pipe.
4. Answer the questions:
1. What does the walking beam present itself?
2. What does the derrick provide to raise the cable?
3. What makes the bit drill?
4. When did the use of cable-tool rigs peak?
5. What do drillers have to run in order to retrieve and remove the cuttings?
6. What happens if the crew fails to bail out cuttings?
7. What problem must cable-tool drillers solve?
8. Why is the use of rotary rigs increasing?
9. What does the wall cake prevent formations from?
10. What does a rotary bit have instead of a chisel?
11. Where do rotary crew members attach the bit?
12. When do rotary drillers add joints of pipe to the bit?

5. Sight-translation.
Well Drilling Equipment
Rotary drilling technology operations require different in functional assignments machines, mechanisms and equipment. A set of required for well drilling machines, mechanisms and equipment having interrelated operational functions and technical parameters is called a drilling complex. 
Drilling rig is the core unit in the drilling complex. Drilling  rig  is  a  complex  of  drilling  machines,  mechanisms  and equipment  mounted  in  the  drilling  site  and  by  means  of  drilling  tools providing for independent implementation of well construction process operations.
Modem  drilling  rigs  include  the  following  components:  drilling equipment  (traveling  block,  mud  pumps,  draw  works,  swivel,  rotor, power  tongs,  etc.);  drilling  structures  (derrick,  substructure,  catwalk and pipe-racks); equipment for heavy work mechanization (mechanisms for  automation  of  pipe  tripping  operations,  pneumatic  slips,  automatic spinner,  auxiliary  hoist,  control  stations);  equipment  for  preparation, treatment  and  regeneration  of  drilling  mud  (preparation  block,  shale-shakers, desanders and desilters, tanks for chemicals, water and drilling mud) and other equipment.

TEXT 2. Rotating Systems
With the bit on bottom, the rig can rotate it in one of three ways. Many rigs use a machine called a “rotary table”, a sort of heavy-duty turntable. Others rotate the bit with a top drive, a device with a powerful built-in electric motor that turns the pipe and bit.
 In special cases, a slim downhole motor, usually powered by drilling fluid but in some cases by electricity, rotates the bit. A long metal housing with a diameter a little less than the hole’s holds the motor. The bit screws onto the end of it. The latest rotary rigs use a top drive to rotate the pipe and bit. 
Many  drilling  companies  still  own  and  use  rotary  tables,  which are simple, rugged, and easy to maintain. Rotary rig owners often use downhole motors where they have to rotate the bit without rotating the entire string of pipe. Such situations occur when the rig is drilling a slant, or directional hole, a hole that is intentionally diverted from vertical to exploit a reservoir. 
The driller, the person operating the rig, allows some of the weight of the pipe to press down on the bit. The weight causes the bit’s cutters to bite into the formation rock. Then, as the bit rotates, the cutters roll over the rock and scrape or gouge it out.



Fluid Circulation
By itself, rotating a bit on pipe does  not  get  the  job  done.  The cuttings  the  bit  makes  must  be moved out of the way. Otherwise, they collect under the bit cutters and  impede  drilling.  Recall  that the crew on a cable-tool rig has to stop drilling and bail the cuttings. 
A rotary rig crew does not have to  bail  cuttings,  because  the  rig circulates fluid while the bit drills, and the fluid carries the cuttings up to the surface (fig. 3).
Crew  members  attach  a rotary bit to hollow pipe, instead of  to  braided  cable. The  pipe  is a  conduit:  a  powerful  pump  on the surface moves fluid down the pipe  to  the  bit  and  back  to  the surface.  This  fluid  picks  up  the cuttings  as  the  bit  makes  them and carries them to the surface where they are disposed of. The pump then moves the clean mud back down the hole. 
The fluid is usually a special liquid called “drilling mud”. Don’t be misled by the name. Although the earliest drilling muds were not much more  than  a  plain,  watery  mud,  drilling  mud  can  be  a  complex  blend of  materials.  Sometimes  it  isn’t  a  liquid,  which  is  why  a  better  name for drilling mud is “drilling fluid”. A fluid can be a liquid, a gas, or a 
combination of the two.
One advantage of a rotary rig is that workers do not have to worry about soft formations caving in on the bit and sticking it. Just as the Hamils prepared the mud to stabilize the hole at Spindletop, today’s drillers also prepare the drilling mud to control formations. 
Although companies may use a cable tool rig in a few special cases, more often they use rotary rigs. Several kinds of rotary rigs are available for drilling on land and offshore. 
[image: ]Figure 3. Drilling mud circulation

INTRODUCTORY EXERCISES
1. Give English equivalents:
встроенный электрический двигатель, буровой раствор, эксплуатировать резервуар, оказывать давление на буй, врезаться в скалистое образование, препятствовать бурению, циркуляция жидкости, трубопровод, выносить на поверхность, сложная смесь материалов, преимущество
2.  Match  the  words  from  the  left-hand  column  with  their definitions.
rotary table                                            directional hole
drilling mud                                          the fragments of rock dislodged by the bit and brought  
                                                              to the surface in the drilling fluid

rotary rig                                               a machine, a sort of heavy-duty turntable
top drive                                                cutting teeth on the cones of a roller cone bit
driller                                                     a drilling rig that features a system that rotates a bit
pump                                                      a drilling tool made up in the drill string directly 
                                                               above the bit

cable-tool rig                                         a long, hollow cylinder, usually steel, through 
                                                              which fluids are connected

cutters                                                    a specially compounded liquid circulated through 
                                                               the wellbore during rotary drilling operations 

pipe                                                        a device with a powerful built-in electric motor 
                                                              that turns the pipe & bit

downhole motor                                     a device that increases the pressure on a fluid or  
                                                               raises it to a higher level

slant                                                       a drilling rig that uses wire rope to suspend a 
                                                              weighted bit in the hole

cuttings                                                 the person operating the rig

3. Express the same in Russian:
to  screw  onto  something,  string  of  pipe,  fluid  circulation,  to  be  diverted, to press down on the bit, to roll over the rock, to move out of the way, to impede drilling, to bail cuttings, to be misled by the name, soft formation, to stabilize the hole, to be available

4.  Rephrase  the  sentences  using  the  words.  Pay attention to the form:
attach   impede   rotate   available   maintain   blend   bail   allow to
1. The rig can turn the bit in one of three ways.
2. Rotary tables are simple, rugged, and easy to keep.
3. The driller lets some of the weight of the pipe press down on the bit.
4. The  cuttings  may  collect  under  the  bit  cutters  and  prevent  from drilling.
5. The crew on a cable-tool rig has to stop drilling and remove the cuttings.
6. Crew members stick a rotary bit to hollow pipe.
7. Drilling mud can be a complex mixture of materials.
8. Several  kinds  of  rotary  rigs  are  suitable  for  drilling  on  land  and offshore.

5. Complete the sentences, adding the beginnings and endings:
1. ………………..can rotate………………………
2. ………………...use a top drive………...............
3. ………………...are simple, rugged…………….
4. ………………...causes the bit’s cutters………...
5. ………………...has to stop drilling…………….
6. ………………...attach a rotary bit……………...
7. ………………...moves fluid down……………...
8. ………………...is a special liquid……………....
9. ……..………….prepare the drilling mud…….....
10. ..……………….are available for………………

PRACTICING IN TRANSLATION
1. Translate the following expressions at a quick pace.
вращательная   бурильная     установка, установка канатного бурения,  running quicksand, to erect a rig, salt dome, буровой раствор, to stir up the clay, бур, очарованный, caving, self-taught geologist, дать слово, делать мутным, disposal, cable-tool rig, to lease the property, bit, циркулировать  жидкость,  забойный  двигатель,  slant,  трубопровод, 
soft formation, сложная смесь материалов, to roll over the rock, drilling mud, эксплуатировать резервуар, to be misled by the name, врезаться в скалистое образование, to bail cuttings




2. Sight-translation.
Drilling Mud
Drilling mud, also known as spud mud (when beginning the drilling process), is a drilling fluid used to drill boreholes into the earth. Often used while drilling oil and natural gas wells and on exploration drilling rigs but can also be used for much simpler boreholes, such as water wells. 
The  main  classification  scheme  used  broadly  separates  the  mud  into 3 categories based on the main component that makes up the mud: 1) Water Based Mud’ (WBM); 2) ‘Non Aqueous’ or more commonly ‘Oil Based Mud’ (OBM) this also includes synthetic oils (SBM); 3) Gaseous or Pneumatic mud.
On a drilling rig, mud is pumped from the mud pits through the drill string where it sprays out on the drill bit, cleaning and cooling the drill bit in the process. The mud then carries the crushed rock (“cuttings”) up the annular space (“annulus”) between the drill string and the sides of the hole being drilled, up through the surface casing, and emerges back at the surface. Cuttings are then filtered out at the shale shakers and the mud returns to the mud pits. The returning mud can contain natural gases or other flammable materials. These can collect in and around the shale shakers area or in other work areas. There is a potential risk of a flare, an explosion or a detonation occurring if they ignite. In order to prevent this safety measures have to be taken. Safety procedures, special monitoring sensors and explosion-proof certified equipment has to be installed, e.g. explosion-proof certified electrical wiring or control panels. The mud is then pumped back down and is continuously recirculated. After testing, the mud is treated periodically in the mud pits to give it properties that optimize and improve drilling efficiency.
            Drilling fluid carries the rock excavated by the drill bit up to the surface. Its ability to do so depends on cutting size, shape, and density, and speed of fluid traveling up the well. These considerations are analogous to the ability of a stream to carry sediment; large sand grains in a slow-moving stream settle to the stream bed, while small sand grains in a fast-moving stream  are  carried  along  with  the  water. The  mud  viscosity  is  another important property, as cuttings will settle to the bottom of the well if the viscosity is too low.

Notes:
Mud pit – приемная емкость для бурового раствора
Drill string – бурильная колонна
Annular space – кольцевое пространство
Surface casing – кондуктор (первая колонна обсадных труб)
Shale shaker – вибрационное сито (для очистки бурового раствора)

TEXT 3. Preventing Incidents in Drilling
Incidents  in  the  process  of  drilling  include  oil  and  gas  blowouts, breakage and leaving in the well of drill pipe and casing parts, drilling bits, downhole engines, loss of mobility (sticking) of pipe string run in the hole, falling of steel objects in the well, pipe string twist-off as a result of excessive load when pulling the pipe string out of the hole with drags. Well blowout can be described as an uncontrolled inflow of formation fluid under pressure, which may result in damage of drilling equipment, an explosion, fire or injuries of maintenance personnel. A blowout can occur in any well when pressure of drilling mud is lower than pressure of formation fluid or when formations with abnormally high pressure are encountered, pore pressure of which is higher than hydrostatic pressure of drilling mud. For this reason special equipment must be installed on each well being drilled in order to prevent blowouts. Such equipment is called a blowout preventer.
Blowout preventers are devices installed on the casing head to provide protection against potential well blowouts.
Preventers can be annular and ram types.
Annular or bag preventer is designed in such a way that it can seal placed in the wellbore equipment of any size and shape, that is close around drill pipe, drill collar, casing and also completely cover the well-bore when there is no pipe in it.
Ram-type preventers can be equipped with rams of four types: pipe rams, adjustable rams, blind rams and shear rams. Blowout preventers are controlled with BOP stand driven by hydraulic pressure in common system.
Sticking is a situation when drilling tools or pipe string are stuck in the wellbore. There are several methods to remove sticking during drilling. Special geophysical instrument called a free point tool run in the hole on a wireline is used to determine the stuck point.
Small sticking is normally removed by tool reciprocating, that is repeatedly alternating lifting and lowering of drill pipe string while rotating it. If sticking occurred as a result of pressure differential, it can be removed by means of fluid patch (oil, water, acid or alkali).
Sometimes oil patch may result in an oil and gas blowout, therefore water or acid are used more frequently. Chemical cutter is a downhole tool,  which  uses  acid  under  pressure  to  cut  off  pipe  stuck  in  the  hole. Cumulative  cutter  is  similar  in  design  but  uses  cumulative  gas  charge instead of acid.
Another  method  to  save  a  drilled  well  is  side-tracking  applied when it is not feasible to retrieve or drill out tools fallen on the well bottom. In case all these methods are inefficient, then left in the hole pipes should be drilled out if practicable, otherwise the well must be suspended.

Word Combinations:
oil and gas blowout – выброс нефти и газа
pipe string twist-off – обрыв колонны труб
formation with abnormally high pressure – пласт  с аномально высоким давлением
blowout preventer (BOP) – противовыбросовый превентор 
annular (bag) preventer – универсальный превентор
ram-type preventers – плашечный превентор
sticking – прихват (ситуация, когда буровой инструмент или колонна труб застревают в скважине)
сhemical pipe cutter – химическая труборезка
сumulative pipe – кумулятивная труборезка
free point tool – прихватоопределитель

INTRODUCTORY EXERCISES
1.  Consult  the  dictionary  and  give  Russian  equivalents  of  the following terms.
excessive load; pore pressure; the casing head; wellbore equipment; pipe rams; adjustable rams; blind rams; shear rams; oil patch; wireline; to retrieve or drill out tools
2. Give English equivalents.
превышение  нагрузки  при  подъеме  труб;  неконтролируемый приток  пластовой  жидкости  под  давлением;  повреждение  бурового  оборудования;  травмы  обслуживающего  персонала;  герметизировать оборудование, помещенное в ствол скважины;  гидравлическое давление в общей системе; методы ликвидации прихвата в 
процессе бурения; ликвидировать прихваты при помощи «расхаживания»; заряд кумулятивного газа; уход в сторону боковым стволом; консервировать скважину

3. Complete the sentences.
1. Well blowout can be characterized as… 
2. A blowout can occur in any well when…
3. …must be installed on each well in order to prevent blowouts… 
4. Blowout preventers are devices installed
5. Preventers can be divided into… 
6. Annular-type preventer is designed in such a way that it can… 
7. Ram-type preventers can be equipped with… 
8. Blowout preventers are controlled… 
9. Sticking is a situation when… 
10. Another method to save a drilled well is side-tracking method is applied when… 

4. Answer the questions.
1. What incidents can take place in the process of well drilling ?
2. What is a well blowout?
3. When do well blowouts occur?
4. What equipment is used to prevent well blowouts?
5. Which types of blowout preventers do you know?
6. What is the principle of annular preventer operation?
7. What is sticking?
8. What  geophysical  instrument  is  used  to  determine  the  stuck point?
9. What methods to release tools stuck in the hole do you know?
10. What  happens  to  the  well  when  tools  stuck  in  it  cannot  be released?

4. Make up a plan and report on it in brief.

PRACTICING IN TRANSLATION
1. Translate the following expressions at a quick pace.
oil and gas blowout; обрыв колонны труб; blowout preventer; пласт с аномально     высоким давлением; annular (bag) preventer; плашечный превентор; превышение нагрузки при подъеме труб; прихват; wellbore equipment; повреждение бурового оборудования; ram-type preventers;  сhemical pipe cutter; гидравлическое давление в общей системе; pressure differential; заряд кумулятивного газа; to retrieve or drill out tools; консервировать скважину
2. Translate the following sentences into Russian.
1. Pipe twist-off can occur as a result of excessive load when pulling the pipe string out of the hole with drags.
2. Oil and gas blowout may result in damage of drilling equipment, an explosion, fire or injuries of maintenance personnel.
3. Special equipment called a blowout preventer must be installed on each well being drilled in order to prevent blowouts.
4. Annular preventer is designed in such a way that it can seal placed in the wellbore equipment of any size and shape.
5. Blowout  preventers  are  controlled  with  BOP  stand  driven  by hydraulic pressure in common system.
6. There are several methods to remove sticking during drilling.
 Small  sticking  is  normally  removed  by  tool  reciprocating,  that is  repeatedly  alternating  lifting  and  lowering  of  drill  pipe  string  while rotating it.
7. Sometimes oil patch may result in an oil and gas blowout, therefore water or acid are used more frequently.
8. Cumulative pipe cutter is similar in design to chemical cutter but uses cumulative gas charge instead of acid.
9. Another  method  to  save  a  drilled  well  is  side-tracking  applied when  it  is  not  feasible  to  retrieve  or  drill  out  tools  fallen  on  the  well bottom.
3. Translate the following sentences into English.
1. Происшествия в процессе бурения включают выбросы нефти и газа, поломки бурильных труб, прихваты колонн бурильных труб, спущенных в скважину, падение металлических предметов в скважину и обрыв колонны труб.
2. Выброс из скважины может быть определен как неконтролируемый приток пластовой жидкости под давлением.
3. Выброс может произойти в любой скважине, когда давление бурового раствора меньше давления пластовой жидкости, или когда встречаются пласты с аномально высоким давлением.
4. Противовыбросовые превенторы – это устройства, устанавливаемые на ко лонную головку в целях обеспечения защиты от возможных выбросов из скважины.
5. Плашечные  превенторы  могут  быть  оборудованы  плашками четырех  типов:  трубными  плашками,  регулируемыми  плашками, глухими плашками и срезающими плашками.
6. Прихват – это ситуация, когда буровой инструмент или колонна труб застревают в скважине.
7. Специальный геофизический инструмент, который называется прихвато-определителем, спускаемый в скважину на проволочном тросе, применяется для определения места прихвата.
8. Если прихват произошел в результате перепада давления, он может быть ликвидирован жидкостной ванной, такой, как нефтяная, водяная, кислотная или щелочная ванна.
9. Химическая труборезка – это внутрискважинный инструмент, в котором используется кислота под давлением для отрезания трубы, застрявшей в скважине.
 Если все методы оказались неэффективными, то оставшиеся в скважине трубы должны быть разбурены, если это возможно, иначе скважина должна быть законсервирована.
[bookmark: _GoBack]


4. Give written translation of the following text.
Emergency Shut Down Systems 
Emergency Shut Down (ESD) systems are control systems used to safely  shut  down  and  isolate  equipment  at  production  facilities  in  the event of abnormal condition, which could damage the equipment or pose a hazard to operations personnel or the public. 
All field operations personnel should have a clear understanding of the function and operation of the ESD systems for the facilities they operate. They must know what control point activates the ESD and take action to maintain conditions within the control limits. They also must know how to reset the ESD devices in the event of a shut down and the procedures 
necessary to restart the equipment and re-arm the ESD system.
ESD  systems  can  be  as  simple  as  a  pressure-sensing  device  which trips a valve on the flowline from a well closed in the event of a high or low pressure in a pipeline or separator. It may also be as complicated as one which monitors various points in a production facility such as vessel pressures, levels, temperatures and flows, and activates isolation valves, stops pumps or compressors, heaters and so on, if any of the many points exceed the designed conditions.
ESD systems can be designed only to shut down and isolate equipment, or activate valves that isolate equipment and depressure it to flare. 
No matter what the ESD system is designed to do, under no circumstances should any of the control points of the system be bypassed or tampered with.
If there are problems that must be corrected within the system, a review of this process should be made to ensure the suggested changes will not  create  hazards.  Only  then  should  the  necessary  changes  be  implemented. Too often, personnel bypass parts of the ESD system in an effort to overcome a perceived minor problem and forget about the change. 
Then an occasion arises where the ESD system should function but cannot and a catastrophic failure occurs resulting in loss of production, damage to equipment, injury and loss of life.
ESD  systems  are  designed  to  provide  a  ╰nal  safety  back  up  in  case something goes wrong and should not be made inoperative for any reason.
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Figure 2. Cable-tool driling rig
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Figure 3. Driling wad crcuation




