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INPEJUCJIOBUE

JlanHBIC MeTOAMYECKHE YKa3aHHS MpeTHa3HAYCHBI IS yIeOHO-
METOJAMYECKOTO COTMPOBOXKCHHUS Kypca aHTTUHCKOTO SI3bIKa ISl CTY/ICH-
TOB HESI3BIKOBBIX BY30B, OOydYaromuxcs 1o crenuansHocta 21.05.04
«l'opHoe nenoy», cnenuanm3anust «INEKTPUPUKAIUS U aBTOMATH3AIUSL
TOPHOTO TIPOU3BOJICTBAY.

N3yuenne Mmatepuana mpeciieyeT 1eib pPa3BUTHUS HABHIKOB U
YMEHHUHA MPOCMOTPOBOTO W HM3YYarOIIero YTEHHS TEKCTOB IO HampaBJie-
HUIO MOATOTOBKH, a TAKXE MX MEePEeBO/a Ha PYCCKHUH S3BIK C MOCIICIYTO-
[IMM HCTIOJIb30BAHUEM TOJyYEHHOW WHPOPMAIMH Il PEYEeBOM MPaKTHU-
KM, OBJAJICHUEC CTYJACHTAMH WHOS3BIYHON KOMMYHHKATHBHO-PEYCBON
KOMITETCHIINEH, MMO3BOJIAIONIEH OyAyIeMy CICIHAUCTy OCYIIECTBISITh
mpo(heCCHOHANBHYI0 KOMMYHHUKAINIO;, (OPMHUPOBaHHUE AKTUBHOTO CJIO-
BapHOTO 3amaca, KOTOPBId BKJIIOYAaeT Hauboliee YNOTPeOUTEIbHbBIC aHT-
TUICKUI TepMUHBI U BeIpakeHUs 1o TeMe «Power supply and automation
in mining».

Mertonuueckue yKazaHHs COCTOST M3 TEMATHUECKHX pa3JIelioB,
KKIBIH U3 KOTOPBIX IMOCBSIIEH OJTHOMY U3 aClIeKTOB, CBS3aHHBIX C DIIEK-
TpudUKaIMel 1 aBTOMaTH3aIMel TOPHOTO MPOU3BOJCTBA. 3amaHus s
YTCHUS U HepeBoz[a COCTAaBJICHBI HA MaTepHaHe TEKCTOB B OpI/II‘I/IHa.TIe nu
CONPOBOXKAAIOTCS CIICIIUAIIEHO pa3paboTaHHBIMU JIEKCUKO-
rpaMMaTHYECKUMHU YIIPOKHEHUSIMH, HAIPABICHHBIMH Ha aKTHBU3AIUIO
KOTHUTHUBHOU JESATETHHOCTH OO0yYarOIINXCSl, OCBOCHHE HOBOTO JIEKCHYE-
CKO-TPaMMAaTH4E€CKOr0 MaTepuayia, U CIOCOOCTBYIOT Pa3BUTHIO KOMMY-
HUKAaTUBHBIX HABBIKOB B cdepe MpoPecCHOHAILHOTO OOIEHMsI Ha aHT-
JIMHACKOM SI3BIKE.



UNIT 1. TYPES OF MINING
I. Read and translate the following text. Fill in the table:
WHAT IS MINING? TYPES OF MINING

Mining is the extraction of valuable minerals or other geological
materials from the Earth, from an ore body, lode, vein, seam or reef,
which contains materials of economic interest. The materials of economic
interest recovered by mining include base metals, precious metals, iron,
uranium, coal, diamonds, limestone, oil shale, rock salt and potash. Min-
ing is required to obtain any material that cannot be grown through agri-
cultural processes, or created artificially in a laboratory or factory.

Mining of stone and metals has existed since pre-historic times.
Modern mining processes involve prospecting of ore bodies, analysis of
the profit potential of a mine, extraction of the desired materials and fi-
nally reclamation of the land.

The first stage is discovery of the ore body, which is carried out
through prospecting or exploration to find and then define the extent, lo-
cation and value of the ore body. This leads to resource estimation of the
size and grade of the deposit for pre-feasibility study. The second step is
the feasibility study to evaluate the financial viability, technical and fi-
nancial risks and robustness of the project.

Next stage is the access to the ore body. The mine buildings and
processing plants are built and any necessary equipment is obtained. The
operation of the mine to recover the ore begins and continues as long as
the company operating the mine finds it economically profitable. When
all the ore that the mine can produce profitably is recovered, reclamation
begins to make the land used by the mine suitable for future use.

Mining techniques can be divided into two common types: sur-
face mining and sub-surface (underground) mining.

Surface mining is much more common, and produces, for exam-
ple, 85% of minerals, including 98% of metallic ores. Surface mining is
done by removing (stripping) surface vegetation, dirt, and if necessary,
layers of bedrock in order to reach buried ore deposits. Techniques of
surface mining include: open-pit mining which consists of recovery of
materials from an open pit in the ground, quarrying or gathering building
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materials from an open pit mine, strip mining which consists of stripping
surface layers off to reach ore deposits at depth. Most placer deposits,
because of their shallowly buried nature, are mined by surface methods.

Underground mining consists of digging tunnels or shafts into the
earth to reach buried ore deposits. Ore, for processing, and waste rock,
for disposal, are brought to the surface through the tunnels and shafts.
Sub-surface mining can be classified by the type of access shafts used,
the extraction method or the technique used to reach the mineral deposit.
Drift mining utilizes horizontal access tunnels, slope mining uses diago-
nally sloping access shafts and shaft mining consists of vertical access
shafts. Mining in hard and soft rock formations require different tech-
niques. Other methods include shrinkage slope mining which is mining
upward creating a sloping underground room, long wall mining which is
grinding a long ore surface underground and room and pillar which is
removing ore from rooms while leaving pillars in place to support the
roof of the room.

Mining techniques

Surface mining techniques Underground mining techniques

I1. Study the following words and expressions paying attention to the
correct translation:

resource estimation — oueHKa 3amacoB, pre-feasibility
[fi:zo'b1l1t1] study — mpeaBapuTenbHOE TEXHHUKO-YKOHOMHUYECKOE 000C-
HoBaHHMe, feasibility study — TexHHKO-9KOHOMUYECKOE 000CHOBaHUE, Via-
bility [vaio'biloti] of the project — xu3HECTTIOCOOHOCTH TTPOCKTa, quarry-
ing ['kworig] — pa3paboTka Kapbepa, strip mining — OTKpBITas TOpHas
pa3paboTka, BCKpHIINIHBIE paboThI, slope mining — pa3paboTka HAKJIOH-
HBEIMH BbIpaOoTkamu, drift mining — pa3paboTka mrTonbHIME, longwall
mining — BbIEMKa JUIMHHBIMHA 3a005SMH (JlaBAMH), MEXaHH3HPOBAHHAS
BbleMKa, shrinkage stope mining — pa3paboTka ¢ MaraHH3UPOBaHHEM,
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room and pillar mining method — kamepHO-cTOJIOOBasE cuUcTeMa pa3pa-
60TKkH, placer deposits — MPUHUCKH, POCCHITHBIE MECTOPOIKISHHUS.

Vocabulary

bedrock — kopeHHas moxacrTu-
Jaromas mopozaa

deposit — MecTopokaeHHUE
exploration — pa3BeOYHBIE pa-
00THI

mining operations — TOpHbIe pa-
0OTBI; TOPHOIOOKIBAIOIIEE TMPO-
U3BOJCTBO

mining techniques — MeToabI
BEACHUS TOPHBIX paboOT

open-pit mining — pa3paboTka
OTKPBITHIM CTIOCOO0M

ore — pyna

ore body — pyaHoe Teno
overburden — MOPOIbI BCKPBIIITH
pillar — nenmx

processing plant — oOoraru-
TenpHas (Qabpuka; obdoraru-
TeJbHas yCTaHOBKA

prospecting — H3BICKATEILCKUE
paboThI

reclamation of land — pexynbTu-
BalMsl 3€MJIM, BOCCTAaHOBJICHHUE
3eMIIH

recover — U3BJIeKaTh, TOOBIBAThH
rock — mopojia

room — BbIEMOYHasl Kamepa
seam-— TUIacT

shaft — cTBOM MIaxTHI

stripping — BCKPBIIITHBIE pa0OTHI
surface mining — OTKPBITHIE
TOpHBIE pabOTHI

underground mining — moa3em-
HBIE TOPHEBIE pabOTHI

vein - JKUIIa

I11. Put the stages of mining processes in the correct order:

Prospecting for ore body, feasibility study, discovery of the ore
body, reclamation of the land used by the mine, access to the ore body,
resource estimation, pre-feasibility study.

IV. Mark the following statements as True or False:

1. Underground mining consists of stripping the surface vegetation with
subsequent removal of the overburden to reach buried ore deposits.



2. Modern mining processes involve prospecting of ore bodies, analysis
of the profit potential of a proposed mine, extraction of the desired mate-
rials and finally reclamation of the land.

3. Mining is required to obtain materials of economic interest.

4. The feasibility study is carried out through prospecting or exploration
to find and then define the extent, location and value of the ore body.

5. Mining techniques can be divided into two common types: quarrying
and strip mining.

6. Exploration and prospecting are used to evaluate the financial viability,
technical and financial risks and robustness of the project.

7. Surface mining is less common than underground mining.

V. Answer the following questions:

1. What is the basic definition of mining?

2. What types of mining can you name?

3. What do you know about prospecting and exploration?

4. What does the feasibility study consist of?

5. How is the access to the ore body gained?

6. What is the difference between the surface and underground mining
techniques?

7. Describe the peculiarities of drift mining, slope mining, shrinkage min-
ing, long wall mining.

VI. Match the left and the right:

Mining evaluation of the financial viability,
technical and financial risks and ro-
bustness of the project.

The materials of economic | has existed since pre-historic times.
interest
Reclamation are base metals, precious metals, iron,
uranium, coal, diamonds, limestone,
oil shale, rock salt and potash.




Mining of stone and metals | is the extraction of valuable minerals
or other geological materials from the
earth, from an ore body, lode, vein,
(coal) seam or reef, which contains
materials of economic interest to the
miner.

Modern mining processes | making the land used by the mine
suitable for use.

Feasibility study finding and then defining the extent,
location and value of the ore body.
Prospecting involve prospecting of ore bodies,

analysis of the profit potential of a
proposed mine, extraction of the de-
sired materials and finally reclama-
tion of the land.

VILI. Insert the missing words and expressions:

Surface mining, Underground mining, discovery, reclamation,
valuable minerals, economic interest

1. Mining is the extraction of or other geological materials

from the earth, from an ore body, lode, vein, seam or reef, which contains

materials of to the miner.

2. is done by removing surface vegetation, dirt, and if nec-

essary, layers of bedrock in order to reach buried ore deposits.

3. consists of digging tunnels or shafts into the earth to reach

buried ore deposits.

4. The first stage is of the ore body, which is carried out

through prospecting or exploration to find and then define the extent, lo-

cation and value of the ore body.

5. When all the ore that the mine can produce profitably is recovered,
begins to make the land used by the mine suitable for future

use.



VIII. Translate the sentences into English, using the active vocabu-
lary:

1. TopHBle pabOTHI MPOBOIATCS C LENbI0 JAOOBIYM TOJIE3HBIX HCKOIIae-
MBIX, KOTOPbIE HEBO3MOXKHO BBIPACTUTH WM MOJYYUTh HUCKYCCTBEHHBIM
ITyTeM B JIa0OpaTOPHUH WX Ha 3aBO/IE.

2. TexHUKO-I3KOHOMHUYECKOE 0OOCHOBAaHME 3aKIIOYAETCS B OIEHKE JKU3-
HECNOCOOHOCTHU MPOEKTa, er0 HAJS)KHOCTH, TEXHHUYSCKUX ¥ (DUHAHCOBBIX
PHUCKOB.

3. CoBpemeHHBIC TOPHBIE PabOTHI BKIIOYAIOT M3BICKATEIhHBIC PaOOTHI,
paccMOTpeHHE 11eJIeCO00Pa3HOCTH BO3BEICHUS PYIHUKA, JOOBIUY MOJIE3-
HBIX UCKOIIAEMBIX M PEKYJIHTHUBAIIMIO 3EMIIH.

4. OTKpBITEIE TOPHBIC PA0OTHI MPOBOAATCS IMyTEM YIAICHHS PaCTUTEIh-
HOI'0 IIOKpOBa, IMOYBLI U, 11O HCO6XOI[I/IMOCTI/I, IMOpoa BCKPBIIIN IJId oOHa-
PYKEHUS CKPBITBIX PYIHBIX MECTOPOXKICHUH.

5. Tlomsemubple TOpHBIE PAaOOTHI MPOBOJATCS IYTEM MPOKIIAIBIBAHU
IITONBHY WA CTBOJIOB IIAXTHI IS IOJYUYEHHSI JOCTYTA K PYJHOMY TEy.
6. BONBIIMHCTBO POCCHIMTHBIX MECTOPOXKACHUI pa3pabaThIBAIOTCS OTKPHI-
TBIM CIIOCOOOM.

IX. Open the brackets and transform the sentences into Passive
voice.

1. The deposit (to discover) by geologists in the late 1970s.

2. Transmission lines can also (to use) to carry data.

3. We (not, to invite) to the conference yet.

4. Much attention (to give) at present to the modern equipment of
research laboratories.

5. Advanced technologies (to apply) in most branches of engineering.

6. When the engineer came, the problem (to solve) by the workers.

7. The problem (to discuss) at 5 p.m. yesterday.

8. The cables (to connect) by our electrician by 6 p.m.

9. More than half a century ago the phenomenon of superconductivity (to
discover).

10. A new gold deposit (to develop) now.



X. Match Column A with Column B to make correct sentences using
the Past Simple Passive. Then, in pairs, ask and answer questions, as
in the example:

For example:

- Who was the mining machine invented by?

- It was invented by two students Jonny and Jonathan from Austintown
middle school in Ohio for a science project.

Column A Column B

1. Periodical table of chemical a. Conrad Roentgen

elements (to discover)

2. X-rays b. Albert Einstein

3. The Eiffel Tower (to build) ¢. Thomas Edison

4. The first computer (to d. Mendeleev

make)

5. The theory of relativity (to e. Charles Babbage

discover)

6. America (to discover) f. Gustave Eiffel

7. The electric bulb (to invent) g. Christopher Columbus

8. The telephone (to invent) h. Alexander Graham
Bell

XI. Translate into English using Passive Voice.

1. I'eomorn OBLTM OTIIPABIICHBI B MCCIENOBATEIBCKYIO DKCIIEIH-
LIMI0 Ha Opouuioi Hezene. 2. B 3ToM MarasmHe npojar0T MHCTPYMEHTHI
xopomiero kauecta. 3. Pabouum yxe BbIIAM HOBBIE KOMIUIEKTHI pabo-
4eit ofexpl. 4. MeHs y49uid BOJIUTh aBTOMOOWITh BCE MPOILIOE JIETO. 5.
Hawm pacckaxyT mpo Buabl AoOBYH Ha ciemyromeM 3aHsaTud. 6. Korma
MBI TIPUIIUIH, €0 aBTOMOOMIIb YXKe OTpeMOHTHpoBaid. 7. HoBbIl mpoekT
Oyzer 3akoHYeH 3aBTpa. 8. Buepa y maxrepoB Opanu uHTepBbIO. 9. KO-
I/Ta YCTAaHOBAT HOBBIA Tparchopmarop? 10. TBoro MammHy peMOHTHPY-
10T ceiiuac?
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XII. A. Find additional information about types of mining and make
a report using Power Point or similar software.

B. Imagine that you are a lecturer. Tell about mining techniques and
stages of mining process.

UNIT 2. SAFETY IN MINES
I. Read and translate the following text. Make up the plan of the text.

Mining is potentially a very dangerous occupation. Safety has
long been a concern in the mining business especially in sub-surface min-
ing.

Mining ventilation is a significant safety concern for many min-
ers. Insufficient ventilation of the mines causes exposure to harmful gas-
es, heat and dust inside sub-surface mines, which can cause injury, illness
and death. Rock dusts, including coal dust and silicon dust can cause se-
rious lung problems.

Gases in mines can poison the workers or displace the oxygen in
the mine, causing asphyxiation. Ignited methane gas is a source of explo-
sions in mines. Frictional heat and sparks generated by mining equipment
can ignite methane gas. Powerful mining equipment for breaking through
extremely hard layers of the Earth's crust in combination with the rever-
berant effects of underground mines can cause high risks of hearing loss.

Since mining entails removing dirt and rock from its natural loca-
tion creating large empty pits, rooms and tunnels, cave-ins as well as
ground and rock falls are a major concern within mines. Modern tech-
niques for support and bolting of walls and ceilings within sub-surface
mines have reduced the number of fatalities due to cave-ins, but ground
falls continue to represent up to 50% of mining fatalities. High tempera-
tures and humidity may result in heat-related illnesses, including heat
stroke which can be fatal.

The use of heavy electrical equipment such as drills, industrial
machines and lighting always creates serious dangers for mining teams. If
the mining environment is damp, workers can easily be electrocuted.
Cables or plugs can trigger sparks that cause explosions. The use and sto-
rage of electrical equipment must be carefully monitored.
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Many injuries can be prevented by wearing the correct protective
clothing or gear required to perform many different mining activities. The
first purpose of protective gear is Improved Visibility — Be Visible Be
Seen is a road safety slogan which is also true for the mining. Higher-
visibility gear is important at the mine and especially when dealing with
traffic at the mining site. The second purpose of protective gear is Impact
Protection. Thick, tough leather provides the most abrasion resistance in
case of an accident. Helmets with internal padding ensure protection of
the head and neck. The third purpose is Weather Protection. An important
aspect of protective clothing is protection from the elements. Extreme
weather can sometimes make working conditions unbearable or danger-
ous. Gear needs to provide protection from wind, rain and cold.

And the last but not the least is rescue equipment such as breath-
ing mask or self-rescue breathing apparatus and miner’s headlamp with
battery. No miner is allowed in the mine without safety clothing and
equipment.

Vocabulary
accident — HeCUaCTHBIN cITydai harmful - BpemnsIii, ryOuUTETH-
asphyxiation —  acukcus, HBIH
yAyILIbe headlamp — ronoBHas namna
blasting — B3pbIB hearing loss — moreps cimyxa
breathing mask — neixaTenpHas heatstroke — Teri0Bo#t yaap
Macka helmet — muzem, Kacka
cause explosion — BEI3HIBATH high-visibility gear — cBerooT-
B3pbIB paxkaromas SKUIMIPOBKA
cave-in - oOpyIIeHue humidity — Ba>xHOCTb
electrocute — yOuBaTh IMEKTpH- ignite — BOCTIIAMEHSTh
YECKUM TOKOM impact protection — 3ammra OT
ensure protection - yaapa
o0ecreunBaTh 3alUTy improved visibility — moBbIIIeH-
explosive — B3pbIBYaTOE BelIe- Has BUJIMMOCTb;
CTBO injury — moBpekeneHne
flammable gas — roprouwii ra3 methane — meTtan
gloves — nmepyaTKH, pyKaBHUIIbI oXygen— KUCIOpOJ

poison — OTpaBIATh
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protective clothing — cnemozaex-
Ia, 3alUTHAs OJeXk1a

protective gear— 3aluTHAs KH-
IIUPOBKA

I1. Discuss the following.

rescue equipment — cracaTesb-
HOEe 000pyI0BaHUE

rock fall — o6Ban mopos!

safety procedure — TexHUKa
Oe3omacHoCTH

1. Do you agree that mining is one of the most dangerous occupations in

the world?

2. What can cause mining accidents?

3. How can insufficient ventilation of a mine affect people’s health?

4. Why is the use of electrical equipment in a mine especially dangerous?
5. Prove on the importance of protective clothing and rescue equipment.
6. What safety measures can be applied in mines to prevent accidents and
harmful effects of mining on people’s health?

I11. Match the left and the right:

flammable procedure
safety lamp
rock clothing
hearing gear
heat visibility
protective protection
high-visibility equipment
improved illnesses
ensure mask
heat-related effect
head stroke
rescue fall
breathing loss
harmful gas
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IV. Complete the sentences with the words from A and B and insert
the missing word combinations in the following sentences:

A B

Mine Chemicals
Toxic Procedures
Gas Explosion
Coal-dust Collapses
Safety Leaks

1. One of the most common of all underground mining accidents,
, occur when the walls and ceilings of underground mine-

shafts have not been properly secured.

2. Mining involves the use of many

3. Fires can occur in mines for a range of reasons, the most common be-

ing

4. A ripped through this mine in Northern France on March
10, 1906.
5. need to be carefully followed to reduce risk factors.

V. Translate into Russian. Find Participle.

1. Having finished the experiments the engineers started to con-
struct a new device. 2. A neutron is a particle having the same mass as a
proton but carrying no electric charge. 3. The results obtained were care-
fully analyzed. 4. In one of the plants visited, the delegates were shown
new types of equipment. 5. Having taken everything into consideration,
he decided not to go there. 6. The conference being over, the scientist
decided to organize a discussion. 7. They must have this tool adjusted. 8.
The temperature being raised, the kinetic energy is increased. 9. The al-
ternating current used for power and lighting purposes is assumed to go
through 50 cycles in one second. 10. Accepted atomic theory states that
all matter is electrical in structure.11. Talking to your contractors, pay
attention to their promises. 12. People attending the production site have
to put on the breathing mask.

14



VI. Insert the appropriate form of the Participle:

1. The mining method (to use) depends on many factors. 2. The
problems (to discuss) are connected with the investigations of power
supply systems. 3. In all the mines (to visit) automated computerized con-
trol systems were used. 4. When (to need) the additional experiments are
carried out. 5. Rubber (to cover) with cotton, or rubber alone is the insu-
lating material usually (to use) to cover desk lamp cords and radio cords.
6. (to make) a lot of experiments scientists proved that the current flow-
ing along wires consists of moving electrons. 7. The work (begin) by him
was very important. 8. (to refuse) to accept the invitation he left the of-
fice. 9. He asked questions without (to look) at us. 10. The engineer
looked (to worry).

VII. Translate into English.

OOCyXIeHHBIH BOIIPOC, 00CYKIasi BOIPOC, 0O0CYANB BOIIPOC, Ha-
MHUCAHHBIM OTYET, HANKCaB OTYET, IOCTPOEHHBIN 3aBOJI, IOCTPOUB 3aBOJ,
CTpOsi 3aBOJ|, MOJYYWB HOBBIE HaHHEIE, TOJIYYCHHBIE IaHHBIE, CITyIas
JIEKIUIO, TPOCTYIIaB JEKIHIO, OTIPaBUB MUCHMO, cOOpaB HH(POPMAIHIO,
coOpannas uH(popManms, cobupas MHGOpMAIHIO, BBHINIOJIHUB pPadoTYy,
BBITIOJNHSST pa0OTy, MOTOBOPHUB C HUM, OOTOBOPCHHBIM BOINPOC, YHTas
KHUTY, IPOYNTAB KHUTY.

VIII. Translate into English using Participle.

1. IlpompItieHHBIE POOOTHI, CIIPOEKTHPOBAHHBIE TSI BBHIITOJIHE-
HUA 3a1a4 B YCJIIOBUAX, OIMMACHBIX JJIA YEJIOBEKA, HIMPOKO UCIIOJIB3YIOTCA B
TOPHOM Tpom3BoJIcTBE. 2. He 3akoHUMB paboTy BOBpeMs, IIaxXTephl HE
moytydmia mpeMuto. 3. TparcdopMaTop - 3T0 YCTPOHCTBO, U3MEHSIIOIICE
HanpsDKEHUE 3JIEKTPUUECKOro Toka. 4. [IpuObIB B ropo, MpHIIIalieHHbIe
CISIMAUCTBl OTHPaBWINCh Ha maxty. 5. [Ipuxons B oduc, oH Bcerma
mpocMaTpuBaeT nmouTy. 6. HamrcanHas HaIlIMM TEXHOJIOTOM CTaThs ObLIa
OTIpaBlIcHAa B HAYYHBIA KypHAI. 7. Sl HEKOTIAa HE CIBIMIAI 00 yUeHOM,
pa3paboTaBiIeM 3TOT HOBBIH MeToA. 8. IHTepBbIO, B3ATOC y HadalbHHUKA
IaxThl, OBLJIO OMyOJIMKOBaHO B WHTepHETe. 9. MBI XoTenu ObI MOCMOT-
peThb YCTPOKMCTBO, pa3padOTaHHOE OTHM MOJOABIM H300peTaTeIeM.
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10. MotHble TeHEepaToOpsl, UCTIONL3YIONIEECs B HACTOsIIEee BpeMs, pabo-
TalOT 10 TOMY € MPHHIUIY, YTO W T€HEPaTOphl, M300pETEHHBIE BEIIH-
KUM aHTIHHCKAM yaeHbpIM Dapaneem B 1831,

IX. Role-play the interview:

Student A: You are a safety technician in a diamond mine. Your task is
to acquaint the miners with safety procedures. Tell them about possible
accidents in mines.

Student B: You are a miner. You should ask the safety technician all
possible questions concerning mining accidents. Think about the details.

X. Make a report on mining accidents using Power Point or similar
software.

UNIT 3. JOB OF ELECTRICAL ENGINEER
I. Read and translate the text. Write five Wh - questions to the text.

Mining is an incredibly diverse sector with more than 120 occu-
pations ranging from skilled workers to highly qualified professionals.
There are many different types of jobs associated with mining and they
all have different requirements.

The mining profession has been around for millennia, as coal,
gems, metals, and other materials have been in great demand throughout
human history. The products that come from mining are used for a wide
variety of industry: from coal burned as energy to copper used for wiring,
cookware and diamonds for jewellery.

Electrical engineering is the widest field of engineering, con-
cerned with systems and devices that use electric power and signals. It
deals with the generation, transmission and distribution of electricity as
well as the design of a range of related devices. These include current
transformers, electric generators, electrical drives, high voltage engineer-
ing, power electronics, control systems, computer design.

Electrical engineers conduct research; design, develop and test
electronic systems and the manufacture of electrical equipment and de-
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vices (electric motors; lighting and wiring; radar and navigation systems;
communication systems; power generation, control and transmission de-
vices). Electrical engineers also design the electrical systems of automo-
biles and aircraft. They traditionally have focused on the generation and
supply of power, so they specialize in areas such as power systems engi-
neering or electrical equipment manufacturing.

Today most engineering work involves the use of computers and
computer-aided design programs when designing electrical systems. Be-
sides, electrical engineers should know design techniques, tools and prin-
ciples involved in production of precision technical plans, drawings and
models. The most important technical skills for electrical engineers are
reflected in university programs enhancing computer literacy, concepts
that relate to electrical engineering, knowledge of machines, including
their designs, uses, repair and maintenance and so on.

Many senior engineers supervise a team of workers and engineers
and for this reason management skills are significant too. Most engineer-
ing projects involve some form of documentation and written communi-
cation skills are therefore very valuable. The workplaces of electrical en-
gineers are just as varied as the types of work they do. Electrical engi-
neers can apply their knowledge at plants and factories, the offices of dif-
ferent companies or on sites of mines.

Vocabulary
requirement — TpebOBaHUE circuit— mems, cxema
concerned with— 3aHATHIA -1, processing of information — 00-
CBSI3aHHBIN C Y-JT paboTka uHGOpMAITHH
electrical drive — »3nekTpuue- power transmission — mepemaya
CKHUI IPUBOJ AIIEKTPUIECKON DHEPTUH
high voltage engineering— Tex- automated manufacturing — aB-
HHMKa BBICOKUX HaNPSHKCHUN TOMAaTH3MpPOBAaHHOE TPOU3BOJI-
highly qualified professionals — CTBO
BBICOKOKBAITU(PUIINPOBAHHBIC conduct research— mPOBOAUTH
CHEIUATUCTBI UCCIIeIOBaHUE
power electronics— 3JeKTpOHUKA electrical equipment — syexTpu-
OOJIBIINX MOIITHOCTEH Yyeckoe 000pyIOBaHUE

deal with — numeTs meno ¢
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wiring — 3JIeKTpUYecKas Mpo-
BOJIKA

computer-aided design programs
— aBTOMAaTH3MPOBAaHHOE IPOCK-
TUPOBaHUE

design technique — wmeromuka
MPOEKTHPOBAHUS

tools - HHCTPYMEHTEI

I1. Match the left and the right.

computer literacy — KOMIIbIO-
TepHasi FPaMOTHOCTb
maintenance — TEXHUYECKOE 00-

CITy’)KUBaHHE

adjusting — HacTpoiika, ycra-
HOBKa

supervise — KOHTPOJHPOBATH
Ha0JII0aTh

processing of information

TCXHHUYCCKOC O6CJ'Iy>KI/IBaHI/Ie

computer-aided design programs

3JIEKTpUUECKOoe 000pyI0BaHHE

maintenance

00paboTka HHPOPMAITHH

design technique

nepeaayda JeKTPUUECKON SHEPTHH

High voltage engineering

IMPOBOJUTEL MCCICIOBAHUEC

conduct research

MCTOJAWKA NPOCKTUPOBAHUSA

automated manufacturing

AJNIEKTPOHMKA OONBIINX MOIIHO-
cTen

power electronics

JJIEKTPUYECKUI IPUBOJ

power transmission

ABTOMATU3UPOBAHHOC TIPOCKTHUPO-
BaHHC

electrical equipment

ABTOMATU3UPOBAHHOC  IIPOU3BOI-
CTBO

electrical drive

TCXHHUKA BBICOKHX HaHpSI)KeHI/Iﬁ

II1. Answer the following questions.

1. What mining professions do you know?
2. What does the job of electrical engineer concern?
3. What kinds of electrical equipment and devices do electrical engineers

design and develop?

4. What areas do electrical engineers specialize in?
5. What sciences are fundamental to the discipline (electrical engineer-

ing)? Why?

6. What technical skills are important for electrical engineers?
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7. What problems does electrical engineering deal with?
8. What devices does electrical engineering design?

IV. Fill in the following scheme with the words related to the duties

of electrical engineer: @

V. Insert the missing words and word combinations. Use the words
from the box:

Distributing, design, communication, central processing units,
automated, devices, branches

Electrical  engineering can be divided into four

main :

1. Electric power and Machinery.

Engineers working in this field and operate systems
for generating, transmitting and electric power.

2. Electronic engineering.

This field of engineering deals with the research, design and ap-
plication of circuits and used in the transmission and
processing of information.

3. Communications and Control.

Engineers in this field work on control systems and

systems that are used in power transmission and distribu-
tion, in manufacturing and robotics.
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4. Computer engineering.
Computer engineers design and manufacture memory systems,
and peripheral devices.

VI. Discuss the following:

1. What University do you study at? What do you know about your Uni-
versity?

2. What faculty do you belong to? When was it founded?

3. What qualifications will you get after graduation?

4. What subjects does the academic program consist of?

5. Which subjects are among your favorite ones at university?

6 .When did you start to think about your future profession? Who helped
you to make your choice?

7. Why is the profession of an electric engineer important?

8. What are you going to do after your graduation? What job would you
like to have?

9. What are the career prospects of an electric engineer?

10. Where can electrical engineers work?

VII. Find 9 words from the unit:

H I |S' B/ ER|GIE|L|IEC|T|R|T|C|V
OWH| I MA|I NTE NA|N|C/E|O
D 1/OBAILIKIGIA|D/A|J|E|A K|L
P RIOICIE|S|IS|T|NIGIO|S H|R|A|T
LIIT|DE|S|IT|GINIAIE|L|O|/OK|R|A
ONA|VIIIRIAJIE(SIHM I|N|I N|G
AIGIE/IA R/ TID ELIU|S|N|AB|E|E
T R|IA/N|S|T|PR|O|/F|E|S|{S|T|O|N
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VIII. Read the CV. Complete a-j with appropriate headings or cate-
gories.

Marital status, employment history, permanent address, educational
background, skills, main strengths, hobbies and interests, full name,
date of birth, languages.

CURRICULUM VITAE
Alex Smirnov
a)
b) 15/03/80
c) : Saint-Petersburg, 52, Sadovaya st.
Mobile: +7 (812) 07895782
d) Single
e)

1998- 2003 - Saint-Petersburg Mining University
Specialization: Automation and power supply of mines

f)

Word-processing; Excel; PowerPoint; Autocad
g)

Russian - native. English - Intermediate.

h)

September 2004 - present

“PMP Engineering company” LLC
January 2002- September 2003
Italian restaurant: part-time server.
)
Football. Playing the piano. Member of Chamber orchestra. Travelling.
i)

Responsible, sociable, hard-working.

IX. These are headings and categories commonly used in CVs.

Marital status, referees, employment history, permanent address, edu-
cational background, skills, title, personal details, hobbies and inter-
ests, full name, qualifications, date of birth.
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Which one means:
a) basic facts about you? ...l
b) practical abilities? ........................
¢) where you live most of the time? ......................cooviinini,
d) what you do in your free time? ...............ccceeviiiiiiinnnn..
e) Mr, Mrs, Ms, or Dr? ...,
f) when you were born? ...,
g) details about your working experience? ........................
h) if you are married or single? ..................coiiinl
1) people who can tell us about your qualities and character?

k) schools and college? ...........ccoovvvviviiiiinninnnn.n.
1) name and surname? ..................oeeeen.

X. Study the list of things which are important in a job. Choose the
three which are most and least important for you.

- opportunities for promotion

- comfortable working conditions
- status and respect

- interesting and satisfying work
- fringe benefits (e. g. company car, private health insurance)
- a good salary

- extended holidays

- colleagues I like

- a fair and reasonable boss

- training opportunities

- job security

XI. Write your own CV.
XII. Tell about yourself as if you are being interviewed.
1. What are your strengths?

2. What weaknesses do you have?
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3. What are your short term goals?

4. What are your long term goals?

5. If you could change one thing about your personality, what would it
be?

6. What does success mean to you?

7. What does failure mean to you?

8. Do you manage your time well?

9. How do you handle changes?

10. How do you make important decisions?

11. Do you work well under pressure?

XIII. Translate the following sentences into Russian paying attention
to the use of the Infinitive:

1. One of the duties of an electric engineer is to conduct research; design,
develop and test electronic systems and the manufacture of electrical
equipment and devices.

2. He has a desire to be appointed the safety technician.

3. Electricians use equipment to test the connections and to make sure the
components are compatible and safe.

4. To work in underground mines is dangerous.

5. When electrical energy is required to be transmitted over long dis-
tances, it can be more economical to transmit it using direct current.

6. It is often cheaper to import some portion of the variable load than to
generate it locally.

7. The great heat made the engineer utilize other working conditions.

8. The professor wants the students to carry out some experiments.

9. The laboratory assistant expects the devices to have been repaired
some days ago.

10. We know him to have worked out a new method of applying quantum
generators.

11. We know this scientist to have been working at this problem for some
years.

12. They wondered how to find jobs in mining industry.

13. The engineers seem to be pretty busy with their task.

14. Safety standards or codes are intended to limit or eliminate risks.
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XIV. Translate the following sentences into English using the Infini-
tive:

1. MBI OYeHb CYACTIIUBBI, YTO HAC MPUTIIACKIIA HA OTKPHITHE KOMITAHUH.
2. UtoObl U3y4uTh PabOTy ATOTO YCTPOMCTBA, BBI IOJKHBI COOpaTh MHO-
TO JaHHBIX.

3. KaxeTcs, 9T0 3TOT METOA JOCTATOYHO TOUCH.

4. Tlporecc, KOTOpBI paccCMaTPUBAETCS B 3TOW CTAaThe, M3BECTEH Kak
M30TePMUIECKHIA.

5. IlomararoT, 9TO IIepBasi BEIUMCIUTEIbHAS MallliHA OblIa M300peTeHa B
1812 romy.

6. BeposiTHO, HOBOE YCTPOICTBO OyAET CKOPO MPOTECTHPOBAHO.

7. UToOBI MOTyYnTh HA/IEKHBIE TaHHBIE, BB JTOJDKHBI IIPOBECTH HECKOJb-
KO 3KCIIEPUMEHTOB.

8. MmxeHepy OBUIO TOPYYEHO CIPOCKTHPOBATh YCTPOMCTBO, KOTOPOE
OyZIeT peryIupoBaTh TEMIIEpPaTypy B T1ab0OpaTopuu.

9. 4 xo4y, 9TOOBI MEHS TPOUH(DOPMHUPOBATH 00 ITOM.

10. OHU HACIOTCS, YTO UX MPHUTIIACAT HA KOH(DEPEHIIHIO.

XV. Discuss advantages and disadvantages of the profession of elec-
trical engineer working in mining. You can use the following table
and add your own items:

Advantages Disadvantages

High salary Dangers

Good pension scheme Impact on health

Social guarantees Hard conditions of work
Demand for specialists Heavy schedule

XVI. Prepare a presentation or make a report about your future pro-
fession. Follow the plan.

1. Professional scope. 2. Educational requirements. 3. Typical
tasks. 4. Job characteristics. 5. Personal qualities required for the job. 6.
Career possibilities.
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UNIT 4. POWER SUPPLY OF MINES
I. Read and translate the text. Entitle the text.

The application of electricity to the mining industry is a distinc-
tive area of both mining engineering and electrical engineering. The diffi-
cult environment, the dynamic power loads, the cyclic and mobile opera-
tion and stringent safety requirements that characterize mining, all place
unique demands on the mine power system. Mining equipment is usually
mobile and self-propelled; most is powered electrically through portable
cables and, for safety, must be part of an elaborate grounding system. The
machines and power-distribution equipment are seldom stationary, must
be adapted to continuous cyclic operation, and must resist daunting levels
of dust and vibration.

Electricity was first introduced into coal mines shortly before the
beginning of the 20th century in the form of direct current (dc) for rail
haulage. This form of current was used because at that time most systems
were powered by dc generators. It had a number of advantages for hau-
lage; the most outstanding was that the dc series-wound motor had (and
has) excellent traction characteristics. Speed control was a simple matter
of placing a resistance in series with the motor armature or field circuits.
Batteries served as the first power source, and hence the vehicle was ex-
tremely mobile even though constrained on rails. The first electrically
driven coal mining machine, the coal cutter, was installed in the early
1920's. The next significant increase in power consumption came with
the introduction of the battery powered shuttle car in 1937. At that time,
the horsepower required to operate each piece of electrical mining
equipment was quite small and no individual machine used a large
amount of current. However, when all machines were combined, signifi-
cant power was required, and because all the conductors offered resis-
tance, voltage drops and transmission losses in the distribution system
were extensive. In the 1930's, mercury-arc-ignition rectifiers began to be
employed to provide dc underground. Through the use of rectifiers, the
benefits of dc for traction and of ac for distribution and utilization on high
power loads could be realized.
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The evolution of mine systems has resulted in major items of
power apparatus, each serving a specific function. In general, they can be
listed as: generation, main substations, portable and unit substations,
switchhouses, distribution transformers and power (or load) centers, and
distribution (conductors and connectors).

A main (primary) substation is required to transform the incom-
ing levels down to a primary distribution voltage for the mine. In addition
to having the transformer, substations contain a complex of switches, pro-
tection apparatus, and grounding devices, all having a function in safety.
Switchhouses are portable equipment protecting the distribution circuits.
Their internal components are chiefly protection devices with circuit dee-
nergization performed by disconnect switches and circuit breakers. Power
centers and distribution transformers transform and convert the distribu-
tion voltage to utilization levels. Included here are ac to dc conversion
equipment or rectifiers, which convert the distribution voltage to dc for
use on rail trolley and other systems. Distribution equipment is often re-
ferred to all the overhead power lines, cables, cable couplers, and trolley
lines used to carry power and grounding between the power equipment
and eventually to the loads.

Electrical equipment installed in mines is especially designed and
tested to ensure safety from explosion due to arcing contacts or high sur-
face temperature equipment. The plugs and sockets used below ground
should be of the n strained or bolted type. Heat producing elements such
as motor winding, electrical heaters, including heat tracing and lighting
fixtures are often designed to limit their maximum temperature below the
autoignition temperature of the material involved. Both external and in-
ternal temperatures are taken into consideration. Safety equipment com-
prises signaling and communication systems, environmental monitoring
systems, gas detectors and electric safety lamps. Such equipment may be
needed to facilitate safety operations and can remain energized.

At every mine, electrical equipment is installed below ground and
is supplied from a power source at the surface of the mine, switchgear
shall be provided at the surface for cutting off the supply of current to
that equipment, and adequate provision shall be made for the operation of
that switchgear. For the purposes of enabling injury to be prevented, ade-
quate working space, adequate means of access, and adequate lighting
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shall be provided at all electrical equipment on which or near which work

is being done in circumstances which may give rise to danger.
Engineering and maintaining such an electrical system is de-

manding and challenging. It requires a specialist with knowledge of both

mining and electrical engineering.

self-propelled equipment — 060-
pyZOBaHHE ABTOHOMHBIM IIpH-
BOJIOM

portable cable — ruOkuii kabenb

grounding system — cmcTema
3a3eMJICHUS
cyclic operation — pabora B

UKITAICKOM PEKUME
resist - COMPOTUBIIATHCS

rail haulage — penbcoBast oTkat-
Ka

dc series-wound motor — cepu-
€CHBIN JIBUTATENb IMOCTOSHHOIO
TOKa

traction characteristic — TsroBas
XapaKTePUCTHKA

motor armature — pOTOp DJJEK-
TPOABHIATEIIS

field circuit — memp BO30OYXme-
HUS

power consumption — TOTpeO-
JICHUE SHEPTHH

battery powered — muTaeMblii OT
aKKyMyJIsiTopa

shuttle car — camoxoxnHas Baro-
HEeTKa

voltage drop — majeHue Harps-
KEHUS
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Vocabulary

transmission loss — motepu mpu
nepenadyu

ignition rectifiers — UTHUTPOH-
HBI{ BBIIPSMUTENb

main substation — meHTpasbHAS
MOJCTAHIIHS

switchhouse — 3manue pacmpe-
JEeTUTEIBHOr0 yCTpoiicTBa
protection apparatus — 3aIuTHOE
YTPOHCTBO

circuit breaker — pa3mbIkaTenb
Lenu

overhead power line — Bo3my1I-
Hasl IMHUS DJIEKTPOIIepeaayn
arcing contact — Jqyroracureib-
HBII KOHTAKT

plug - wTencensHast BUiIKa
socket — po3eTka, maTpoH

motor winding — oOMOTKa IBH-
rares

electrical heater — asnexTpuue-
CKHi1 000TpeBaTeIb

lighting fixture — ocBeTHTENBHAS
apMaTtypa

autoignition temperature — TO4Y-
Ka CaMOBO3TOPAHUS

switchgear — xoMMyTanoOHHas
amnmaparypa



I1. Answer the following questions.

1. When and where was the first electricity in mining industry used?

2. What do you know about the history of application of electricity in
mines?

3. What kind of electric equipment is used in underground mines?

4. What are the functions of electrical mining equipment?

5. Why should the electric equipment of mines be especially designed?

6. What types of plugs and sockets must be used below the ground?

7. What heat producing elements found in mines do you know?

8. What measures should be taken before the installation of the electrical
equipment in underground mines?

11 Match the left and the right.

self-propelled system
portable haulage
grounding motor
cyclic consumption
rail equipment
dc series-wound fixture
traction operation
motor contact
field powered
power characteristic
battery drop
shuttle rectifier
voltage apparatus
transmission breaker
ignition armature
main power line
protection winding
circuit temperature
overhead loss
arcing circuit
motor car
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electrical substation
lighting cable
autoignition heater

IV. Complete the sentences with the missing words.

explosions, lighting, rechargeable, introduced, personal, carbide,
hazards, safety, output, mining, illumination, electric

Adequate is crucial in underground mine safety be-
cause miners depend most heavily on visual cues to detect
associated with falls of ground, moving machinery, and other threats. For
as long as underground mining has been performed, illumination has
been critical to both and to the ability of the miners to per-
form their work. Open flames were used from the earliest days of

The Greeks and Romans used oil lamps, and candles were
in about the 1st century AD. In about the 16th century, oil
wick lamps became common and were used in some mines even until the
1920’s.
lamps were developed in the 19th century and were
used well into the 20th century. The first attempts to make a safety lamp
that would not cause in mines began around the turn of the
19th century. lighting became feasible in the first half of the
20th century. In 1914, two engineers John Ryan and George Deike began
to work with Thomas Edison to develop electric lamps. By
this time, more efficient tungsten filaments had replaced the older carbon
filaments, drastically improving light from the bulbs, and
Edison was able to design a small-scale, battery that could be
carried on a miner’s belt.
Today, the new technology is the light emitting diode
(LED) and it is poised to revolutionize mine illumination. White LEDs
achieve about 110 Im/W., they are robust because they do not have a
glass envelope or filament that can break, and they can useful
light in excess of 50,000 hours of operation.
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V. Check your knowledge.

1. What is the transformer used for?

2. What elements does a circuit consist of?

3. What is the function of the conductor?

4. What is the resistor used for?

5. What is the function of insulators?

6. What types of current do you know?

7. By what means is a greater output voltage produced?

VI. Choose one of the listed topics and make the presentation in
group.

. Electric circuit.

. Resistors.

. Conductors and insulators.

. Transformers.

. Amplifiers.

. Electric lines.

. Electric motors applied in mines.

NN DR W~

VII. Translate the sentences paying attention to the Gerund.

1. We know of Newton’s having developed principles of mechan-
ics. 2. Mankind is interested in atomic energy being used only for peace-
ful purposes. 3. There is no hope of our getting a complete analysis of the
measurements within 10 days. 4. They objected to our using greater vol-
tage in this case. 5. We know of the work being carried out in his labora-
tory. 6. They couldn’t help seeing the importance of the process. 7. The
semiconductor devices are applied for transmission of signals, for auto-
matic control of a variety of processes, for switching on engines, for the
reproduction of sound, protection of high-voltage transmission lines,
speeding up of some chemical reactions, and so on. 8. The company con-
sidered using modern mining equipment to increase the output. 9. The
progress in mining industry was achieved by mechanizing and re-
equipping of underground operations.
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VIII. Use the verb in brackets as a Gerund.

1. The transformer needs (to repair).

2. Excuse me for (to read) the documents without your permission.

3. They are very glad (to get) such a good job.

4. (to return) home after a long business trip is always pleasant.

5. Our engineer was surprised at the workers (to finish) the task so quick-
ly.

6. I think this problem is worth (to discuss).

7. He is looking forward to (to get) a new position.

8. Do you mind (change) the topic of our discussion?

9. After (to discuss) the problem they touched upon some very interesting
items.

10. We enjoy (to look through) your catalogues of mining equipment.

IX. Translate into English, using the Gerund.

. I3BuHMTE, YTO 5 3371210 BaM CTOJHKO MHOT'O BOIIPOCOB.

. [lepen yxo0M U3 JOMa BBIKITFOUHU BCE DICKTPUUECKUE TPUOOPBHI.
. MBI ciblIIajiy, Kak OHH pa3roBapUBalIH.

. MBI cuuTaem ero OOJBIIMM CIIELUAICTOM B 3TOM 00JIaCTH

. baromapro Bac, 4TO BbI MOMOTIIN MHE.

. Bl He Bo3pakaeTe, ecii Mbl MPOTECTUPYEM ITO YCTPOHCTBO?

. BBl moMHUTE, 4TO Bac MPOCHIIM HAITKUCATh JOKJIaa?

. OHU 3aHATHI: O0CYKIAIOT TUIaH PaOOTHI.

. DTO MpOM3BOCTBEHHOE MOMEIICHUE CTOUT MOCETHTh.

O 00 1N W AW —

X. Imagine that you are a journalist. Find information about modern
power supply equipment used in mines and write an article about
them.

XI. Put the verbs in brackets in the correct form.
1. Heat losses should (reduce) constantly and effectively.
2. Development of nuclear power plants for civil use (begin) in the mid

1950.
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3. Electric charges (act) upon by forces when they move in the magnetic
field.

4. A current which does not change its polarity (call) a direct current.

4. Electrically safe locations are those where conditions causing extreme-
ly high danger of electric shock (not exist).

7. Wires (use) to deliver electric power and to interconnect different
components of electrical installations.

8. The most common power sources (to be) electric generators and prima-
ry cells.

9. Electric power (deliver) from power sources to loads by electric wires.
10. Many modern automation systems (to derive) from mechanical sys-
tems.

11. The technology of automation (to evolve) from mechanization.

UNIT 5. AUTOMATION OF MINES

I. Read and translate the text. Fill in the table.

Automation or automatic control is the use of various control sys-
tems operating equipment such as machinery, processes in factories and
applications with minimal or reduced human intervention. The biggest
benefit of automation is that it saves labour, however, it is also used to
save energy and materials and to improve quality, accuracy and precision.

The term automation was not widely used before 1947, when
General Motors established the automation department. It was during this
time that industry was rapidly adopting feedback controllers, which were
introduced in the 1930s. Automation has been achieved by various means
including mechanical, hydraulic, pneumatic, electrical, electronics and
computers, usually in combination.

The development of smart technologies that enable remote auto-
mation and robotics to be available for mining applications is central to
driving productivity and efficiency gain. In the beginning, an individual
computer would perform a sequential task or series of tasks; this pro-
gressed to the development of parallel processing which enables a syn-
chronized, coordinated computing platform such as connection to net-
work. Parallel processing is much faster than sequential processing, with
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large-scale multithreading capabilities allowing for simple repetitive cal-
culations on vast amounts of similar data. Multi-agent systems are com-
posed of autonomous software entities and display increasing complexity;
they have the ability to simulate a system or to solve problems and to al-
low for invaluable integration of technologies in a mining environment.

The development of mining machinery displaying artificial intel-
ligence is the ultimate goal. Intelligent systems integrated into machinery
that can adapt to environmental conditions, evolve to overcome chal-
lenges and self-heal to prevent downtime are being actively developed.
Equipment that can interact with its environment and adapt appropriately
to increase productivity and sustainability in mining will be a valuable
resource.

The introduction of automation to mining operations can help
improve the quality of the work environment for employees by reducing
their exposure to potentially dangerous situations. Recent advances in
automated control equipment and robotics are expected to result in major
improvements in the efficiency and safety of mine machinery. “Smart
Devices” for automation generally consist of an embedded processor,
sensors, logic and communications parameters. These devices provide
improved control capabilities and can provide significantly more infor-
mation on the operation and health of system components and the condi-
tion of the automation process. Water is usually the underground miner's
enemy. It must be constantly pumped out. The aqueous environment al-
lows robominers to use buoyancy to efficiently ferry ore both horizontal-
ly and vertically. A long tube that connects the mining robot to
processing facilities on the surface would also eliminate the need to break
bulk between the ore carried by a Load-Haul-Dump vehicle on a deep
underground horizontal trimming plane and the ore carried in a vertical
elevator to the surface.

A mining environment is an amalgamation of a set of related
processes from drilling, blasting and transporting material through to
crushing, grinding and to processing and transportation of production
output. Incorporation of remote automation involves the use of sensors
that are able to provide data required to control mining and processing
operations. Advances in data processing technologies have met the re-
quirement created by these sensors to analyze individual signals and inte-
grate information from different sensors. Intelligent software develop-
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ment allows computers to autonomously, or at least semi-autonomously
interpret the data in ways that can alter parameters of machinery during
the mining operation. Intelligent parameters for the mining industry often
includes features such as embedded diagnostics, communications, cali-
brations and control activities typically performed in a programmable
logic controller or other distributed control system. Underground mines
lack the benefit of global geo-positioning systems. Their dimensions may
be changing as walls are being excavated, ceilings crumble, and heavy
vehicles are constantly bumping into things. It is nice to have a naviga-
tion system that can work off ambient light and is independent of long
light cords on ceilings or sensors implanted in walls. “Infrastructure-less
Guidance System” in which a vehicle “learns” its route is navigated by
the teleoperator. It uses a combination of dead reckoning and a limited
artificial intelligence capability to memorize the length of various routes
and the characteristics of intersections. An algorithm keeps it centered in
corridors. The concept of associating functional system elements with an
intelligent agent, provides the basis for excellent system operation, and
performance even when unexpected component failure, environmental
changes, workload changes, or altered system operating objectives occur.
The automation of increasingly complex, critical coupled systems can
place a significant demand on centralized automation systems. Intelligent
agents can be used to identify faults and then to collaborate and imple-
ment a loss mitigation and recovery strategy or a set -healing process.
Full functionality can be restored by intelligent agents when the faulty
element is repaired, therefore reducing costly downtime and increasing
productivity of a mine.

Automated mining Function Advantages
equipment
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Vocabulary

alternating current -
MepEMEHHBIN TOK

amalgamation - cMemieHue,
o0bpenHEeHNE

arcing contacts - TyroracuTeb-
HBIC KOHTAKThI

artificial intelligence - nuckycct-
BEHHBII UHTEJIEKT

automation system - aBTOMarTu-
3MpPOBAaHHAs CUCTEMA

battery charging - 3apsika ak-
KyMyJIsiTOpa

buoyancy -mnaBydecTb; Crocoo-
HOCTB JEpKaThCS Ha MIOBEPXHO-
CTH BOJIBI

circuit - I[eMb, CXeMa

cut off- oTkIrO4aTH

distributed control system - pac-
MpeJIeICHHas CCTeMa YITpaBlie-
HUS

embedded diagnostics - BcTpo-
CHHbIC (YHKIIMU JUArHOCTHUKU
ensure - o0ecreuynuBaTh, CTPaxo-
BaTh

facilitate - crocoOCTBOBATH
feedback controllers - aBToma-
TUYECKUH PETyIIATOp

heat tracing - mogorpes
identify faults - pacrio3naBaTh
MOJIOMKH

implement - oCyIIecTBIATH
increase - yBeJIMYNBATh
increase fixtures - OCBETUTEIb-
Has apMaTypa

measure - U3MepsATh

motor winding - 0OMOTKa JABH-
rarens

multithreading - MHOTOTIOTOU-
HOCTb

parallel processing - mapai-
nenpHas oopadboTka

plug- mwrerncens, BUIKa
resistance- COpoTHBIICHNE
semi-autonomously - moxyaBTo-
HOMHBIN

sequential processing - mocie-
JoBatebHas 00paboTKa

smart technology uHTEIIIEKTY-
anbHasi TEXHOJIOTHS

socket - po3eTka, MaTpoH
software agent - mporpaMMHBII
areHT

supply of current - momaua Toka
switchgear -

fuse - npemoxpanuTenH pacrpenenuTeabHOe YCTPOHCTBO

I1. Match the left and the right and fill in the gaps with the missing
word combinations from the table.

| alternating | system |

35



arcing off
artificial control system
battery controllers
embedded faults

heat winding
increase technology
measure agent
parallel current
automation processing
cut contacts
distributed intelligence
feedback charging
sequential diagnostics
smart processing
supply of tracing
software fixtures
motor resistance
identify current

1. The heating resistor is self-regulating so that a continuous
is not needed. (momaua Toka) 2. The temperature of the
is monitored. (oOMoTka Bo30yxaenus) 3. Circuit breakers

and both serve the same general purpose: they both
create a buffer between current and vulnerable components. (xyroracu-
TeJIbHBIE KOHTAKThI) 4. is an electric current which

periodically reverses direction, in contrast to direct current which flows
only in one direction. (mepemennslii Tok) 5. If the engine does not start
and the red light is on, check the . (3apsix aKKyMyJIATOpa)
6. Follow the instructions in order to in the hydraulic
system. (pacmo3Hath HewcrpaBHocTh) 7. In addition to the

, Version 10 also features the market’s first Automated
Health Check. (mporpammustii arent) 8. Cost efficiencies can be realized
by changing the workflow from to linear processing.
(mapamrensHas oopadotka) 9. This brings the bene-
fits of cutting-edge research. (uHTemwekTyanmpHas TexHosorus) 10.
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and insulation should be installed on all piping connected to
the unit to prevent cracking. (mogorpes)
III1. Read the text once again and answer the following questions.

1. What does the term automation mean?

2. What are the main components of automation process?

3. What is the role of smart technologies in mining operations?

4. What is parallel processing?

5. What multi-agent systems are composed of?

6. Name the capacities of intelligent systems.

7. What is the result of the introduction of automation into mining opera-
tions?

8. What are the components of smart devices?

9. What is the function of software agents in mine automation systems?

IV. Insert the missing words.

remote controlled, mining jobs, smart, equipment, sensing technologies,
to operate, automation, safety, drills, human, teleoperated robots, driver-
less, at a computer panel, increase, underground mine, submersible ro-
bots.

The technology of robotics for automated mining

“Robotization” can ultimately mean a complete reconceptualiza-
tion of and operations. The first area involves “robotizing”

originally designed for humans in a human-friendly mining
environment. The easiest projects have involved the material handling
side mining, to include robotizing Load-Haul-Dump vehicles and trucks.
The focus has been on using to move ore faster and cheaper
through existing operational pipelines using conventional equipment and
work concepts.

The second generation involves specifically designing equipment
as . Here, the development of a new “end effector” (the part of
the robot that does the actual work). The third generation involves devel-
oping robots that completely redefine work paradigms and operational
concepts.

37



Robots go where no could possibly go and work in
ways that humans can only imagine but not imitate. designed
for deliberately flooded mines are one good example.

Fully automated robotic mining encapsulates mines with

for both production and material identification; precise auto-
matic, equipment; automated movement of vehicles such as
trucks, and advanced management systems. Robots offer improved
, greater productivity and efficiency, and are able to operate in
remote, harsh environments. Automated control technology has already
been applied to drilling operations, allowing an operator the
equipment remotely. This removes the operator from potentially danger-
ous zones on the drill rig, open cut or and increases overall
efficiency of the mining operation.
haulage trucks are being developed for open pit mines.
Artificial intelligence - incorporating GPS systems, wireless communica-
tion and object avoidance sensors enable these trucks to either drive
themselves or be driven by an operator away from the mine
site. Computer systems that provide information about the velocity and
position of the vehicle can prevent accidents and the life-
time of the machine. New such as GPS, radar and laser sys-
tems being incorporated into robotics will have an increasing impact on
the safety, predictability, precision and efficiency of mining.

V. Translate the following sentences into Russian paying attention to
grammar rules.

1. While passing through the conductor, resistance results in the
production of heat. 2. Having been tested under different conditions, the
motors were put to use. 3. Semiconductors conduct electricity less effi-
ciently than metals. 4. The energy lost in the capacitor appears in the
form of heat being generated in the dielectric. 5. The measures discussed
are to be used for determining the faults in the conducting wires. 6. Being
a semiconductor, germanium is widely used in the transistors. 7. Modern
digital computer has been improved many times since Charles Babbage
proposed his “analytical engine” programmed to perform arithmetic and
data processing. 8. Equipment that can interact with its environment and
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adapt appropriately to increase productivity and sustainability in mining
is a valuable resource. 9. Recent advances in automated control equip-
ment and robotics are expected to result in major improvements in the
efficiency and safety of mine machinery. 10. Incorporation of remote au-
tomation involves the use of sensors that are able to provide data required
to control mining and processing operations.

VI. Translate from Russian into English.

ITpumeHeHne aBTOMaTH3alMHU B IIAXTaX CIOCOOCTBYET SKOHOMUU
SHEPTUH, MOBBIMIEHNUIO COTJIACOBAHHOCTH pabOTHI MIAXTHOTO 000py/10Ba-
Hus. Vcnonb30BaHne MHTEIUIEKTYIbHBIX CEHCOPHBIX TEXHOJIOTUM, TAKMX
KaKk CMapT-Oypbl MM CaMOXOJHBIE IPY30BUKH yBEIMYUBAET IPOU3BOAU-
TEJIBHOCTh U CTAaOMIBHOCTH TOPHBIX paboT. KpoMme Toro, Takue TEXHOJIO-
TM{ CHWXAIOT MOTpebJIeHne TOMIMBA, YMEHBIIAIOT BHIOPOC BPEJHBIX T'a-
30B, CHIDKAIOT CTOMMOCTb TOpHBIX pa0ot. Mcmosnp3oBaHue poOOTOB B
LIaxTaX YMEHbILIAET BPEAHOE BIUSHHUE OPHBIX Pa0b0OT HAa OKPY’KAIOIIyIO
cpeny. CucTeMbl KOHTPOJS OKpY’Kalolllel cpelbl aHaIU3UPYIOT TaKue
napamMeTpbl Kak YPOBEHb IOJ3EMHBIX BOJA, BEHTWIALHUIO B IAXTE, U3MeE-
HEHME TeMmuepaTypbl. MHTenneKkTyanpHble yCTPONHCTBA IO3BOJIAIOT CHU-
3UTh TOTpeOIeHNE SHEPTUN U BOJBI B IIAXTe, KOTOPHIE SBISIOTCS OUYEHb
LIEHHBIMHU peCypcaMH.

VII. Put the verbs in brackets in the correct form.

1. If they (to use) another method, the results would have been
different. 2. If the complete list of tasks had been prepared, the engineer
(to do) everything in time. 3. If the load (to increase), the speed would
decrease. 4. If one coulomb (to pass) a point in a circuit per second then
the current strength is 1 ampere. 5. If those machines (to motorize), pro-
duction efficiency would be better. 6. If they (to apply) more compute-
rized equipment, manufacturing process would be quicker. 7. When the
electrons (to flow) in one direction only, the current is known to be direct
current. 8. If he (to know) the specific heat and the weight of the sub-
stance, he would have calculated its thermal capacity.
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VIII. Translate into English using the conditional sentences I, Il and
I

1. Ecnu Ob1 y MeHst Obl1a BO3MOXHOCTB, 51 ObI oexan B Kanany u
noceTus Obl MECTHBIC IIAXTHL. 2. By b 51 Ha TBOeM MecTe, TO 5 ObI ¢ pajo-
CThIO TToexan padortaTth B IOxHy10 Adpuky B maxte Ha roa. 3. Ecnu Obl
OH IIOCTYIIMJI B YHHBEPCHUTET IIATH JIET Ha3al, OH Obl ceiiuac y>ke 3aKOH-
yun ero. 4. Tel Obl HEe WyBCTBOBaJI ce0S TAKUM YCTaBIIUM, €CIH OBl HE
pabotan B HOouHyl cMmeHy (to be on the night shift) B maxrte Buepa. 5.
Ecnu Ol BBI OBBICHIIM 3apIiaTy, TO MPEAOTBPATIUIH OBI 3a0aCTOBKY. 6.
Ecnu 061 1 ObIT mIaxTepom, st Ob cOOIONAN BCE TIpaBHUIIa TEXHUKH Oe30-
nacHoctd. 7. Eciu oH pemuT npobieMy ¢ OuiaeTamMu, TO 3aBTpa MOJETUT
Ha MEXIYHapOJIHYIO BBICTaBKY 10 TOpHOMY 00opynoBaHuio. 8. Eciu Ob1
OH OTKJIQJIBIBAJ JEHBI'H, TO TIoexan Obl B 3ToM roxy B Kanany. 9. Eciu y
MeHsT OyJeT Bpems, S IOMOry TeOe MPUTrOTOBHUTH AOKIA] 00 3JIEKTPO-
CHa0XEHUH PYIJHUKOB

IX. Put in the missing prepositions.

1. Automated operations are usually performed ... machines on-
ly. 2. Automatic devices can operate independently ... human control. 3.
The first step ... the development ... automation was mechanization. 4.
Robots ... industry were originally designed to perform simple tasks in
environments dangerous ... human workers. 5. The feedback principle
has been used ... centuries. 6. Computers gave rise ... the development of
numerically controlled machines. 7. Industrial automation is a step ...
mechanization. 8. Automation has also had an influence ... the areas ...
economy.

X. Read and translate the following interview.

I: Good morning, dear listeners! Today my guest is Tony Shores, the
manager of the technical services and business development of the EPIC
Automation Company. Hello, Tony.

T: Hello, Mark.

I: So, Tony, tell us about automation trends nowadays.
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T: Well, a steadily increasing number of tasks are being automated, in

virtually all strata of society. Over the next few years, we will see auto-

mated solutions for businesses as diverse as transport, retail, security,

healthcare, food services, and even in mining.

I: Oh, I totally agree - automation is the inexorable future. Why is it im-

portant to take automation to the mines?

T: Neither machines nor mining sites are being used with a high enough

degree of efficiency. Automation is a way to increase safety, predictabili-

ty and productivity.

I: I see. Tony, what is the way of introducing automation into mining?

T: The path to automated solutions in the mining industry will involve

several increasingly complex steps, the first being adding automated

functionality to machines. This is where most mining companies are to-

day. The second step involves getting machines to cooperate and work

together, increasing efficiency and removing employees from hazardous

zones.

I: Yes, that’s significant! What is the next step?

T: Further steps involve increased automation and integration of systems.

The final step is largely self-sufficient round-the-clock operation of

mines, with human presence many miles away.

I: Sounds promising. Tony, what would be the best way to start?

T: A good way to start would be with positioning, and then to begin op-

timizing the traffic flow. The key to successfully implementing automa-

tion is to optimize processes and make them work tighter together. For

example, optimizing drilling processes to get better fragmentation after

the blast, so as to facilitate loading.

I: Is automation in mining more difficult than in any other sites?

T: Mine sites differ from, for example, manufacturing plants in that they

are not controlled environments — and also that they keep expanding. It

will take time to design and apply the necessary infrastructure to support

fully automated solutions.

I: What are the major benefits of automation?

T: Well, automation allows us to remove people from the underground

work environment hazards of dust and other contamination. During au-

tomation, the equipment operates at designed optimal levels with less

wear and tear. Automated equipment continues to operate between shift
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changes and is not affected by blast clearance when the mine is being
ventilated and employees are at the surface. The efficiency of automation
has the potential to reduce operating costs and mine lower-grade ore, ex-
tending the life of our mines.

I: Thank you very much, Tony.

XI. Retell the interview, converting direct speech into indirect
speech. Use verbs ask, wonder, say, reply, notify, agree, tell etc.

XII. Turn the sentences into reported speech. Use the introductory
verbs from the box.

ask tell order explain wonder
suggest want to know promise
agree complain deny refuse

1. Mr. Shores says, “Automation allows us to remove people from ha-
zardous workplace”.

2. “What would be the best way to start?”, the interviewer said.

3. “Robots offer greater productivity and efficiency,” the development
manager explained.

4. “Tell me about automation trends,” asked Mark.

5. “The route to automated solutions in the mining industry will involve
several really complex steps”, said Tony.

6. “I agree that automation is our future”, says Jeremy.

7. “You should pay more attention to the equipment maintenance”, said
the foreman.

8. “Don’t be afraid of new technologies”, said the managing director.

9. “Bring me the remote control immediately”, said the operator.

10. “Let’s go to the operation centre,” said the mechanic.

11. “The sound of the working machine was too loud. I couldn’t work
without earplugs any longer,” said the worker.

12. “It wasn’t my fault that the robotic arm failed”, said the operator.

13. “I will never be late again for my night shift,” said my counterpart.

14. “I will not go to the automation courses without my co-workers,” says
Alec.
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15. “I have seen our new automated equipment recently,” said the man-
ager.

16. “You haven’t installed the software correctly, this is why the equip-
ment is out of order,” said the maintenance operator.

XIII. Translate the sentences into English. Mind the sequence of
tenses.

1. OH 3HaJ, 4TO HAaYaIbHHUK MPUMET MEPHI IS YIydIIeHUs YPOB-
Hs1 6e30macHOCTH. 2. Makc yTBep)KIaeT, YTO MHTEpPECYeTCsS aBTOMaTH3a-
nuel ropHoro mpousBoacTBa. 3. S myman, uto Camn oxkoHumn CaHKT-
[etepOyprckuii ropHblii yHUBepcuteT B 2015 rony. 4. Ilpecc cmyx0Oa
coo0mMIIa, YTO aBTOMATH3ANMA IIAXThl MpOoTeKaeT ycrmemHo. 5. Hamap-
HUK COOOIIWI MHE, YTO MOsI cMeHa OyzeT 3aBTpa. 6. MeHepkep cKasal,
yT0 POMaH OTBETCTBEHHBIN 32 TEXHUKY 0€30MACHOCTH C MPOILIOTO TOja.
7. AHmpeli cripocui, TAe HaxoauTcs mynbT. 8. CBeTnaHa obemiana, 4To
MIPUTIIACUT MEHS Ha CIEAYIOIyl0 KOH(pEepeHIHIo Mo Oe30MmacHOCTH B
maxTax. 9. DKcrepThl MOATBEPKAAIOT, YTO aBTOMATH3aIMs MOXKET 3Ha-
YUTEIHHO YBEIUYUTH IMPOU3BOJUTENHHOCTh maxThl. 10. AHHa 00BSICHH-
J1a, 9TO HaM TpeOyeTcs BHeApEeHNEe HOBBIX TexHoyorwid. 11. MbI uHTEpE-
cyeMcd, KaK MPUTIacUTh dKCIepTa Mo AaHHOMY Bompocy. 12. MHCTpyk-
TOp MpeAyNpexaal, 4To HaXOXACHHE B 3TON 30HE omacHo. 13. bpurana
TEXHHYECKOTO OOCITYKHBaHUS COOOMIIIIA O HETPEIBUICHHOHN MMOJIOMKE U
MPOCHJIA TIPUOCTAHOBUTH PaOOTEHI.

XIV. Put the verbs in brackets in the correct form. Mind the se-
quence of tenses and non-finite verb forms.

Ulla Korsman-Kopra, Business Manager of the Automation Sys-

tems at Epiroc Underground Rock Excavation division explained how (1)

(introduce) the automation technologies in a mine. She warned

that converting to automation (2) (be) not without its problems.

She suggested that, for safety reasons, the operation of automated equip-

ment (3) (modal verb, be) separated from other working areas
of the mine where the underground miners actively (4) (work).
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Ulla specified that they didn’t intend (5) (transfer) the
ore automatically to a haul truck at once. She explained that if they
switched to autonomous trucks instantly, they (6) (have to)
move through areas where they had active crews working. So they still
need (7) (solve) that.

Ulla also mentioned that another downside, they (8)

(discover) recently, was not having miners in the drawpoints of the
stopes. According to Ulla, miners were still better at (9) (spot)
potential hazards in the stopes. As far as we know, a common problem in
mining is (10) (estimate) the stability of designed stope in or-
der (11) (reduce) risks.

Ulla specified that the first step in (12) (convert) an

existing site was to do a thorough audit. She said that one (13)
(modal verb, get) a full picture of aspects such as the layout, restrictions,
barriers, safety systems, dumping points, traffic flow and personnel. What
is more, Ulla noticed that the existing Wi-Fi network certainly needed
(14) (enhance). She explained that every automation solution
depended on (15) (have) a reliable communication network.

Finally, Ulla pointed out that automated mining technologies (16)

(require) the mining industry to consider how efficiency gains
(18) (change) local mining communities in future.
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XYV. Describe the picture and answer the questions.

AUTOMATION
The future of mining?

The world is becoming:
Instrumented Interconnected Intelligent

PRESENT-DAY CHALLENGES OF MINING
INDUSTRY

y

Trend towards
lower grades

Increase in
demand

Safer, healthier,
environmentally
healthy

Reducing energy
consumption and
power emissions

What steps need to be taken before roll-
ing out automation?
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