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APPLICATION OF PIEZOELECTRIC CONVERTERS FOR LIGHTING BUILDINGS
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Annotation: Now the greatest atteah is given to researches and working out of-ssffewed
energy sources in which are used 4 jLtCjtcOBRBdYJ
energy for illumination of mangtoreyed buildings and houses it is offered to use piezoeleotmerters
for illumination of entrances of marstoreyed apartment houses, establishing them under ladders betwee
floors. Because of crosection pressure of a piezoelement the person, qgeaerator develops electric
energy. This electric energy colies and moves on lighters of ladder platforms. For illumination it is
possible to use the lighters based on hgmitting diodes. In case of application of the given offer the
considerable economy of electric energy for illumination of a ladder platformany-storeyed buildings is
reached.
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Keywords: piezoelectric effect, piezoelectric transducer, piezoelem@mntzoelectric, piezo
generator, electric energy, lighting.
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POSSIBILITIES OF USE OF SUPERCONDENSERS INVELOMOBILE
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Abstract: In article it is cited data about velomobilg being vehicle. In comparison with a bicycle,
it has the best flowing, protection against a bad weather and more comfortable planting. The comparat
analysis velomobiles, let out under marks ELF, Truckit, ICARE and Aptera is made. The design thre
wheeled velomobile with an electric motor and the supercondenser is offered. The electric motor
established on back wheels velomobile. Undesstteeof the driver supercondensers settle down.

sk yjor j: MitE&zBBsedd , Osksdise ddlstssls b @i s
©OLE©B"H, OCtkjcOl, Ctdjmo, Joddhstst, OSSkdzd'ksts,
L dgj sE W,

Keywords: velomobile, the car, transport, a drive, the electric motor, a charge, a discharge, the un

wheels, ionistor, thaccumulator, the supercondenser, capacity, the electromotor, speed, energy.
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BALL VALVES PROBLEMS OF TIGHTNESS AND METHODS FOR THEIR SOLUTION
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Annotation: this article discusses the main problems encountered in the operation of ball valves c
the linear part of gas pipelines, as well as the most common ways to solve them.
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Abstract: The authors consider the importance and necessity for enhancing automated contr
systems. The control functions include: the regulation of individual parameters of the tgaaigloocess;
singlecycle logical control (execution of locks, protections, etc.); cascade control; multiply connectet
regulation; fulfilment of software and logical operations of discrete process and equipment control; optim
control of the establisllemodes of the technological process and the operation of the equipment; optime
control of unsteady operating modes and equipment operation; optimal control of the technological object
a whole with the adaptation of the control system. The result eofwibrk is a number of significant
requirements to improve the management system.
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Keywords: automated system, highly efficient, integrated, regulation.

Il sorhjdedy ftesdLotsHdIsy dzt detsfisd IStckH O Isj » dzts dzis G «
Ptesodgw C Bl dzj C Mdets?2 d3d » Odzd LoCSHYSs o f dz@b 5 ts dfBlesdyr) Mindsd
HiMWisddzjlsdd HBeMbsdedizls L dzOudls] de'ddz'Gd { tc s Gl teif )& @) e
duest dd i tod d3j daj-tsla(tg igzizts ad@bdedy dets B3 stsH s ff tfdets t€ds@dz
rydmdzd sy dz¢ dzts 2 Isj ~ded & d, fijtcl rtHESd s fMtsL H Odzad
dzsj ctcdtetso Odzdz" d3 Qo lssd@IOISdL Jicso Odzdz” d3 Md Mis 4 B3O 3.

I ydmdzdIsj dzv dzOw Isj n dzd ¢ OO 9" Isftdcis@dad dAfifttodsds g milslsi fifyO - o
j ndesdzsed Uud MEdad ftesyd MMOBI (¢ ¢ BOR) yjdizs Pp s BlEIOls
otsHdlmwY dL Ctodizze® i Otz dijise jsaz) j CIssd3. 1 BH
df L 2 30w dzO B OLdets D ' dys\§ sy diedi Ig JCds 2  Isd] ~EdtE€ @, zMs B |
09 dzj dzd 4 Is,j Andtsdzsecdyj MSddz Bl jSIssdz dzgO tsMmdeso §
Odzdz' &3 Isj ~ dats dzts cid Ut dgtS dfqisy Jd ey a3 A thscfldaj) H j dzv & M d d3 €
JMlse j dzdds Qls'tcja kdOBBIsCd ftosHEZSISO, d ¢ tsHGcdfPo
Odzd L O §cEazdgy yi MSdr L OHOY.
O[
s

wnrwsow o0 =

| Ok dolgtss dzd ud MSC d2 Etese jdz' ¢uvujld s tcjjw] dzff gzl a3
fdzdlsj dz' do" &3d d EftOo dzv s " ddsd -oW tde® dzd b BefrizSdalsdly’ o
mwilsmw : B ste, fJtodyudzOv tsBtcOBdesE Oy jdnS BR O dfjdati
o j dadzts j dL &3 toj dedyd M) @tc Ofizsj dpastdrpls ts fdafs? s j » dets dzts @
mdc dzO o[L Ooydw t MmMtshisswdzdd § OtcOd3] stetsqgj fisG & cids dase t twlg
tcOMmyd Isr -ILjsddiddfdisyd MS @B Odd & ddej frdzlzf 5C OL Olsj dzj 2 s - dz
tcOB SIST sj ndzsdzsed yd MESEets tsBtStGzHtS Oded v ; f sHGESIss
fdMmisj &3 d Ektetseds 2 fftyO o) telddfds jslsittsisjpicfidfiistets 5 f tetsyJ
Isj m dzydhEdfse s B BtoclzH 59 Odzd v d tiLiEzd BOis®ygd wic Otfls(G d
f OtcOlizj steso ftesyj MMO ddd Wi tfijds sV @z Q@ dzdis Bristc @@ @] L Mt
LOMdI ©jrdsdzedyd ME sdetsmisBStOc z ¢ s of e izts L ¢ § ©8 O dzd J
ftesyd MMO d MomMisswdd?2 IjrdtskZztedyj Mitsets tBtstczH e
Cfiglzy S MO Isjrdedyd MSdms MtejHMmMlse duvuvUl ; s j cOIlsd o dzts
94 HjddW s ndesdpgcdm@) i szt acdej dzd v s ~detsdzse d ug Ms
ftogg Hete OoalstsdizOldyjMmMitsets Bdij 20 ddaW sted3Oyd j 2 f
Ef tcOo dzj dzd v .

s EftcOo dzv s h d d3 WEdC ydw a3 tsls dzts pwds iy @ Qetg @dgid
Jrdesdzse d yJ M¢ tsc®C I dettsy jj pE®g lsthitdaB®dsdzj dedj (o' ff tsdzdzj o
) COMCOHMs] wjekzddtetse Odsdj; dEfigs et ¢ © @aggdztcy ¢ d
JtOyd?2 HdMCtejlsdesects EZftcOodzj dzgdv ftetsyj Mmsds d- B
figf i dBOR] Isjndsdsedul M oKD dfwsy jsfiis@ d3p dzts Qs
MOdsoa doh ddizddmMw toji Y dBORB] Isjrdesdztedyj Mitsets (o
Oodzj dedj Isjnmdesdztsed uj MCdd3 Bl jjdf Is thodf 0O oylgjdaisfdy . ) C
ANz8aydtsdzed tetse Odzd § dbavul s MifmUude® Ojnikc | 9 figldsdl dzj Isfg
dzd yd mS OV H5¢ HodsjCopisGswpigdy 2d 4 j SdrfrftsodizO oz.
B dzj ¢ bindduimMCdn Mtej HMisofndifusilas g ~d Ld figde
2Mmilse EmMistctzD s oH @ dede’'j Oy Ol qES 50 Mdc dzOdzse

17



{ Misj Mise j dedets dzgOkzyde' 2 G LtedzOdz ¢ v tsydzOw dzOk¢ © www.t-naukaru

sBjMfjudeoOshdn orf ftsdzdzj dzdj L OHOdadzr 7 WhkdC yd2 ¢ tsdas
{Mdetso dz" 3 Gz ORd Isj - dedyd Mlgs: O Mmifetg dzlinis p dzd'"e daf
dd&3d birdsdsecdud Mitets (L yhi)e)@ROdsssSEizd 5 9 dzd B
Gydese s 9 9tSHO MJedzOdzse d Hts. ) , Emistcts?2 Misoa © Wt
HOYd d dzWdsftos® yid dif € jtasBLic OL 50 Ols j dzd d QisdsdslzlsOlststG
BOIsdSd (tej Gb{ﬂzﬁsjslss;teOL tzem@lsizidzq) ,dz d M sdzdzed Is j dz' dz" |
Mdzdlsj dzt dets?2 IsjrdedSd (kfbtes2 Mo O f jtojtcOBsISCd
B3d dzOs " d J d Ht.), Iz fiplsstel3s 2 ) & B8 Gd3fipedisisde ' ) ) dsadz
d3,Jr.Odzqucfn)lssOlzfmt@/ d fn sf jtcOlsdodzr @3 f Jj tetsdzOd
MlstcOlstste’ q’ls C sd3tf dzj € fyzftye & CHEodztotsdzw , § 2Zdz' Is
dimisj dddets?2 Isjrdedyj MEs2 HEBEC EZd3j dak
(fd odsvuUl d t dedEstid Q g JB Yy . ROl BOIdud MEd B
sdiOIsdL dtctso Odzdz mMdMmisjdd tteecOdzdL Oyd sdzdzetsc s v

56 tc O zdzdz" = d wLrCtser R Moy WmEdde dasjj M j Hdazdy M c
ftesyj Mtse , sflsd BOdz dzz¥  tstg 6 Olded JOgA ¥ H Bdedej Rzd W o LK
tojL kzdz sOlstso d tsB d3j dzO ddeW stcedzsOyd j 2 By Y HLE L oj dz
EMmistcts?2 Milse Od3d d o ristidas dzdgjodadsjj da¥ 3t vy d 2 € tsdzls to s dzw L Oh
Ctodzlstesdzv  tcOBBIsr o ydmdzd s § dzidzdetf I {f s OB dizth g )s 2 5 ©dz@ t& Iz A
Odze stedIsdzdL Oyd d, ftiosetcOdRIBdtotso Odedw tojh jdzdw L OHOY
tdhjdedj LOHOY ©®© BOSCdrR MdMmMlsj 3OR " OtOCIsjtedL zj Isfmw
IzlthOadZszq’W,sO‘foBkﬁ]ﬂznsfsﬁzd Emdzse d W fsmiskzy dzj ded W d dm
stcj Btso Odad W ¢ stsydetsmisd H Odislg !, dztsdzists Btts@dfjdsiadipls 1 d
WEZdeS ydtsdzOdz! dz § L OH Oyd Qo lssBOIsdL qtetso Odzdz” - md mls
toj h O8 Isfmw ) tcj Ogz! detstis] BGgz@eh Is O ¢ tc Oulzgl dz ff decr® dgdhHvw ) s tf
ftocsHisdy dlsj dz2 desfls! 8 dr tjh jddwvw, ybt ktejBlkjls 8 tow
CEOdBEEd )y ddj, NSe ] dds o afsjdls)dzts O fudgis)diid™
sBd MY d ud dddB (L) emdhisf sHELOL HJ dzZyj BB ] dz0 o ©dzs tHOH B ¢
Odzestcdlsdisse toj OdzdL Oydd BwlsHjdz dgr = WEkdz2Cyd?2 d BN jcC
CtloORBdesy B MY J Uy @afgdet(J} [BB J Mftgsud dzdd (1) o Mot
Mls Odae®jcls  tots ¢ to O dzd3dzts j sBj Mt j yj ded J (e [) d Wkdz yc
sBd My Judddd (131 J).

J
Is
d
)
r
0]
d
d

Qg e R
C o Fo @

O C

tc
fn
]
(O]
)
L
5 i
tc
MsmMisOo sBh jMm
¢ )u
O] ra
q r

-]
9
G

#lsOdzH Oteclsdets] ftetsctcORBdesy BB MY Jyjdedy (el [), €
Ci3yfdd o o Cdz® yojls o MmjsW tstec OdadalAzxsnhddiy,, tay S lsi
HgOcG desmisdtelzs M dj d Htclze d J ftotsctcOdBAR" . 1 ted € dzOH

tsdz€ toj Is dzts 2 dbadovul . [tce O

sftcjHjdVjls Hj2Msadw 1 CMf dzz Ols Oy d s dzdzts dzts dzitf dfj Qotin B lstzte
wodzwe h jetsiw yJ dzlstcOdz! dz' o 94 1Sd3 Qo lstszZOIsdL d tetso Odzd
I tsBdOMid MdMisj dddzsets Isj nded ud Mas el EHadf fiptDp g
wWogdzweIlsfqpw HOd dzgj 2N jj wOLoadlsd) dBjlstsHse Ctfif dzj € md
o RSy dgsiis( 5B MYjujddd (B sdtse S dOddindg] dgo izt sz
BsHEzdY, sBiMfinfdd] cPSbmBOsErPydd mMdhisj &3¥ fod r
dzz yh § ded J 1 CMf &z Ols Oy d tsdzdz’ n nOtcOCIsjtedmisd Cmisd TcdP,L
OQolstsBOIdud MEts] otMmmlsOdetso dzj dzedj tcOBBIMY sMtse detsls
o 0Odzdzse s L O EMC O dBdesc sBON d dedz’ - ¢ Mefdnisq Islglz' F  ZMiske s
fOBYWIsd dz0 BROCdzdIlsdzr » HIMEOR M WdCMdetse Odadzr &5 d
t OLoadldj Embtts2misse MmewrL d ) dgeldidS dztsklg daf B g dladets
Mstsddshisd, UdeBﬁ]LEdZdWUGzCBHiEiﬁlzfnlsisi’udSlSﬁ]lSd, ls tsiagfdts fny
WEdeC ydsdzOdz! dets?2 detsd3zj dz€ dzOIlslzter f JMlse lzs h d Ats g fizts g Iis

fsmistesj dzgd v tcOfmmtecj Hislstsyj dedz" = Mg Is;d3
@]tﬂfﬂ Pdzdzth ¢ o ff BH -

q
tcOL tcOB Ols'™ 9 O B@®dz' defsdzH of dzf €
g
L

zh

fn

1'Oyde &3 Wodzw jlsfw tBiMYfjujddils

syjtejH! ftod tGOLdZ@@ZBGdMQQthWBmpMCWM MtezClskzter d

dbevv, ftod C i dzj C fipd izt sc@drcflaf & fyl§ tc iis I$)IZ uq’fr]dzq’lscldzJ dzts G ts
Wstcda®dzd d Isj ~ded yd MS sRicde@Lic OB G ¢ b OdsB

ddzj Hizjls fsd3dedls! , Ykt BOlJ BOIduU) M) ISBJfrJUJquZdJ

Hsdzw L Gigte@ls odz@B N dr L OltcOIsOr MBBLHOdY MdMmilsj digr d1

18




{ Misj Mise j dedets dzOzyder 2 g lztedzOdz ¢ v tsydzOW dzOEZ¢ O  www.t-naukaru

mE Mddyjddjd Meeddshsd]§uudntds nejnmss, @[ ©C
slso jlsMmisolzé M dd3 kze j dzd yJ datf@ sz} ds@s d W3oOMm U ts nfdse fdtstndsdd dzqd

4 5CMgjGdzd § L OOl IstekzH O d 3O j B3P ted U JA9C tf S i & s Jsifigithy
dbauvul o dOMmlstswh jj otej Y ojHJilkmw 6 doj MEBsdzr Cdc
BOIs j BOIdUI ME s [ [5)B) A U tddfdetso(de” » @sEHadmee -~ d § td
M J W Qds dzo Ddz § tc B tzg j3dzls  tcts o Odzdz’ n wLr Cse dizv ftststs 8
fsLotdzwe hda Ef tetsmisd s d i Httda] Is 4 to tf caHOsdtiRoct 2
Qo lstsdizOIsdL dtetso Odzdz" ~ mMdMmMlsj &3 ftoesetcOBBItetso Odad W , H
ftesctcOdsBEdE i ddw ¢uvuv o HJOsSesotd toj y dd3j .

J ftoesyd My MLHOddY Mddsy dr 7 ¢ & edifsdzjObflistsazOk { ic
flsj &3 Y ttOo dzj dad " j T % J fr) lisef jlodpdatg jolzv &6 B2 § € Ouj Mise t5,
LtcOBSISS d, gd3j J Is Isj n destzif ¢ W OL tf @isE € & tc s Oty 8 dz
WjSlsdodetsiils! IstezHO sy dets L dzOydlsj dz' des ff ser mdls!
il dzls s @ d Mmdmlsj d3r ) Y J dzts d3. Clts wtBMissWIsj dz' Mls
WHESYJ dzdzse 85 i3S H EZdz' desSE i dzisIfisteds | fiad &8 ¢ h@akdg,dzr A Is ts
h jdeder 7 BsHbEzdz desdsz ff tots @ to O 33 taliss od® dzff % ts ¢ td Qi d to
BOJ smw B IstsH fsmMistesj dedw Mdzsy dzr 7 JescteOBRd3 1 |
totc Od3d3dz" = B dztsC oS, st @) M tsdladzy § 5 L OC sday dedzlz 8 dzts
Bl jd&3 8 (WBL0DEOX sHFDAEH .

J dZzOMmistswh jj otcj dgw Emls Odzts 0 dzj dzOdztsj tsmB @ Us™H d d3t©Ofgids
tcOL dzd ydzr = MdMmMlsi &3 ftcOo dzj dzgdwv, yYlsts HOdzs ISz & H
BOdzC 59 HOdzdz" =. 1 OL O HOdzdz' ~  fdgElsHfipittsoddayj s Shglsg Hs2s |
lted 6JjdzgjtcOydd BOL"™ HOdzdzr = o ezpgzL BEzBtipsizigE d oy |
dzj sBraBHd A& j] Hdzv §tsdds?2 tBtcOB sis Uyl {dEtd® dsjAstgO . o td jta
fsmMiszf OjIs ddaW sted3OYydw tsls HOIydStses Bl jCIO. 1 tsMmdz
ftsdz L s OdeORe o0 dyd Et&d Islz to ts odgl@)jls?] dFPlstd G € ts'c f5 [ Fs B g Oet]
HiNlsOo dzv U g g fffsidish @ ¢ Gojdrvdsd dz@dss o o ' ufddn dzd Is j dz
. dltwkzCIlszttO® BOLT HOdzdzr » HBdzy dz2O tsBJ MY j ydo O
LOtcOlsOr otejdBidd d §OdBwIsd, O OSYJ o tsL d3fs
 MstsBtcOL dets dMYf sdz' L sof@fC el Is tBO Y tc tf &3fc © B &4 Cjcfe d fg
ydds, O dagj M MOBIdd o] dzdud dzO3d" » B &P 5D Offiag j
MsHjteydls OHtej M sMmdzjHEZE M jGE, d Is. H . lrBts
tesd3 tjh O] &3 n das@is®PRd d § axfifigisdgvdg d3ts G ts Ef tcOo dzw
J EMO (Ujs).
fyls j d3dz’ 2 ftsHAatsH o ftesjCisdtetse Odzd tsdzy § dz B " |
MsOHdw R tOLWOBISSd ®lIs Isjrddyj mMitsets L O
§god delst MdMmisjdsr: Sy dzj S s B-Gbap B &d
bz d &BObj BOBdyudMEsy weifmfjuiddd (ff).
dscwoOwduiMcd2 Myfdmsl:
dMjtese | . &8. vjnmndtdtedyjmMéow sflddidL Oyd!

&
S =g o

GRS T -~ -~ g3
@ &
ged

NG wog g
(27 O] W@ﬁ-q—“-"CﬁS‘
g3 &mmﬁ_ﬁ_ni—q—-

PSR p&ag@g nae-— v

F3g

> utdmiods. | ., [Obksjjs 1.u. {OMuUjilb &flddkOd
ftod dzOdzd Wd.d, §¢sfdRFd dzsfls i2s4j0dzdfiy.e, 1973,

19




{ Misj Mise j dedets dzgOkzyde' 2 G LtedzOdz ¢ v tsydzOw dzOk¢ © www.t-naukaru

[ lcd3BOC s [ dBdlsted?2 ¢dzj CSMOdzH tets O d Y
Ermakov Dmitrii Aleksandrovich
1 OC OdzO o9 to
1RUUL c¢cfRudueE
E-mail: ermakov dmitrii @bk.ru

urs 621.45.01:004. 92

F{ewvor I rvre 107 f1 wDV{RIBRD O3
RESTORE SHAFTS USING A 3D PRINTER
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Abstract: This article is devad to the consideration of the use of 3D technologies in the restoration
of metal parts, in particular shafts. The author also examines the factors of expediency of restoring dete
Also, the article compares traditional methods of repairing and regtparis and using a 3D printer. The
conclusion describes the innovative technology of 3D printing of metal preDuetstMetalTooling
(DMT), which allows you to print parts up to 4000 mm from the wide spectrum of metal alloys.
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Key words: 3D printer, 3D model, restoration of parts, 3D printing technology.
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Abstract. The artite provides an overview of the most popular methods of data mining in the
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Annotation: This article deals with the topic of using artificial neural networks for the purpose of
forecasting. The characteristic principleglanethods of preprocessing training data are analyzed, such an
approach to data reorganization as "window tables" is considered. The paper gives an idesiepf ane
multi-step prediction. The author formulates a universal algorithm for performingctwadusing the
apparatus of neural networks.
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AUTOMATION IS USEFUL FOR FUTURE OIL AND GAS INDUSTRIES
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Abstract: Andreev M.V., Pastukhov A.V., Kochegarova N. A. Automation as an integral part of
production//Technologies used for automation in the oil and gas inde&@}8. The article is devoted to a
review of the benefits of automation for the gas and oil industries. The article considers the elements and
methods of automation of production and extraction.

szt yjorJg (nusemd®@OIsdL Oydw, ftesdL o tsHMIso 5, d my tcC
FftcOodzj dzgdd, dzgiWlilsy, eOL, bjrmrddtecdudmMid?2 Tty mf
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Automation is the system of manufacture performing certain tasks, previously done by people, t
machines only. Automation is an important engineering, covering technical methods, concepts and tools
regulation and control of automated manufacturing. Manufacturing flexibility, reduce costs and eliminat
human error. The results of the research are especially useful for future oil and gas specialists.

New technologies of automation are widely used imd gas industry, especially in electro drilling,
drilling by flame, destruction of rock using ultrasound, erosion jet drilling over to the bottom hole motor.

Nowadays the problem of IT development and controlling equipment in the oil and gas recover
industry is very important. In addition to the systeranaged automated equipment with its characteristics
and compatibility problems, an important component of the automation process is the adequacy of
information support. Accounting for all the compatseof the information system requires systematization
approach (automation of drilling is a complex process; compatibility problems; the problem of informatiol
uncertainty; intelligent decision support systems; the expert knowledge base; automatedobuaite c
automated speed control; automation and control of fluids while drilling; the problem of energy supply). Th
work of a drilling platform (automation and information aspects), especially during the development of th
great depths, faces many uncetias. This constantly causes accidents and emergency situations that occt
with a frequency which is not typical for other industries. In addition to the lack of data, there is also tr
problem of high speed changes. While moviaghe project depth, ¢hcharacter of the rocks, pressure,
temperature and other important parameters vary sharply and this requires continuous collection
information about them. Under uncertainty and high variability of existing decisions on further drilling
operations managnent the use of intelligent systems for decisimaking based on fuzzy logic and soft
computing is considered to be perspective. A new group of automation facilities can help to overcome me
problems typical of the oil and gas industries, to improveetfieiency of oilfield development. This group
can include new developments in the field of down hole sensors that will provide measurements of hi
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quality; new developments in the design of drill pipes with cable or fiber optic wiring that will help to
provide large amounts of received information to the surface.

Automation of technological processes helped to improve the quality and increase profits in variot
branches of manufacture where it was introduced. At the same time automation of drillingilratitegas
industry is a nontrivial task. Its solution is accompanied by many negative factors in the terms «
automation. Success in this area will allow performing complex tasks effectively, in particular to learn mot
wells, drilling and developmentf avhich is currently technically impossible or unprofitable. Automation
will allow not only developing complex fields technically, reducing the period of production preparation,
improving the economic feasibility of many projects, but also increasingftbiercy of lab our protection
and environmental protection significantly.

Specialists know that oil and gas sector lags far behind other industries in terms of automation
drilling process. In this case it is designed to solve several important psolitermprove the technological
process of drilling itself, to solve the problem of maintaining the state of the wells with high quality, tc
minimize emergency cases, to prolong the tool life as much as possible, to optimize the rate of drilli
penetratio as well as to improve its overall performance. So far the greatest success has been achieve
the mechanization and automation of operations on the drilling platform where in hazardous environme
one must complete suspension of pipes, their subseqosmector and other operations with them.
However, the process of drilling remains under manual control of the operator. The high degree
variability and uncertainty on the decistareking level are the main limiting factors in the way of the
drilling process automation.

Automation of production processes in oil and gas fields implies implementation of devices, facilitie
and engines, which guarantee drilling, production, field gathering, preparation and transmission of oil al
gas straight from the fidlto the consumer under control of a person, but without his direct involvement, as
well as introduction of automated control systems (ACS) of technological processes of drilling, productiol
preparation and transmission of oil and gas, which provideasetkefficiency in oil and gas supply and oil
and gas industry facilities management, product quality improvement, and increased productivity.

Modern oil and gas companies represent complex set of technological facilities, dispersed over lar
areas, theithensions of which reach tens or hundreds of square kilometers. Technological projects (well
group measurement facilities, separation plants, depots, Integrated Oil and Gas tank farms, tank batter
are linked through the reservoir and the flow of pieid circulating over technological communications. Oil
and gas are produced around the clock in any weather, and therefore, for the normal functioning of the
and gas companies, it is necessary to provide reliable operation of automated equipmentaetnod over
operation of technological projects and their condition.

Remote terminal unit (RTU) is an integral part of any automated process control system, the purpc
of which is a conjugation of sensor equipment, actuating mechanism of controlject pnd technological
process with the computing facilities of the system.

For exampl e, by wusing the | atest devel opmen
solutions for automation of technological and industrial processes in oil and gas field

A Developing complex automated production p
control and optimization of production processes, which allows reaching a higher level of organization
the whole industrial activity, making the activity regprofitable, from the order generation till the release of
finished goods in real time.

A  Creating and upgrading automated basic pr
optimization of basic assets management, as well as repair, prevaaiivienance, diagnostics based on
evaluation of technical condition of production assets, and applying risk analysis.

Automated process control system provides the following monitoring and control functions:

1) control over the installation processes (@aniynand secondary nodes), the measurement of process
parameters and the information obtained about the state of technological objects on duty operational
technical personnel;

2) automatic controd is the stabilization of the individual (local) procgssameters, ensuring the
stability of the technological process and the implementation of the control functions being to stabilize tf
basic parameters; 3) Remote contéol is the management of operational and technical staff of the
regulatory, shuoff valves and process equipment;

3) software and logic control equipment installation;

4) emergency automatic protection and blocking;
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5) alarm status objects fixing the technological parameter of the specified limits, the alarm shut
off valves and the statd technological equipment, signaling perform emergency protection and locks;

6) record, the accumulation and storage of measured current values of the process parameters or
magnetic storage computing means in real time with the presentation ob#egjgent recorded values as a
historical trend.

7) an efficient and reliable process control installations preliminary gas and auxiliary installation
minimizing operator involvement in the process and thus release staff from performing minor tasks al
hardmade.

Technological part of the installation preliminary gas includes:

Installation of a gas treatment plant;

Technological platform;

Gas control;

Site host. Gas meters;

Drain the condensate tanklE

Ground flare separators and drain tanks;

The capacity of production and rainwater;

Pumping condensat8d; Pumping station of disposal of industrial waste;
Pumping station firdighting purposes;

War ehouse condensate V = 500 mj

Information functions on Installation of preliminary gas pregian are: control and measurement of
process parameters; trigger lock control and protection; passing control commands to the controller; con
of correctness of the choice of the control object; alarm parameters deviations from the establish
boundares; alarm system disorders of equipment; manual data entry; formation and delivery of data
operational staff in the protocol format of messages regime sheets and reports of emergencies; calculatio
indirect variables; collecting and storing data.

Ultimately, besin-class oil and gas companies are realizing that the future of the industry lies ir
automation. Modernizing internal processes with automation, along with better access to information abc
operations and maintenance, will help the industirgamli.

Automation is extremely versatile, making it an ideal aid to daily operations. As such, there ar
several areas where it can make an immediate and lasting difference for oil and gas companies.

L Daily Drilling Oper adesformwmikand g&sncempanies id dnileng. Nat r
only is drilling costly, it is also highly technical, and involves considerable safety risks for workers.
Automating manual portions of that process, like pipe handling and pressure drilling, can significantl
reduce safety risks, and speed up the overall drilling process.

L Diagnostics and Inspections: Under water d
when equipment needs repairs, and can also aid in the inspection process. These vehiclesntanlduok
remotely, eliminating the need for skilled pilots, and can even broadcast live video feeds and data back t
central location.

L Weat her Moni toring Systems: Some energy
sensors to detect changes d@smic activity, as well as ocean and atmospheric levels. This can help predic
when conditions are right for major natural weather events, such as earthquakes and hurricanes, the
enabling oil and gas companies to take the proper safety precautieastime.

L Pressure and FIl ow: The measur ement of proe
improved through automation. Installing smart sensors which connect to centralized monitoring softwat
allow pressure, flow, and level of oil to bepoeted remotely from the field, without the need forsite
crew. Upon receiving this information, rig crews can monitor and adjust settings as needed.

Sensing is crucial for the smooth running of modern oil and gas operations. In processing facilitie
and refineries, the ability to track factors such as temperature, pressure and vibration in real time enak
operators to balance throughput and yield, to maintain plant safety and to optimize commercial performan
New sensing systems are being appliedasks such as process integrity monitoring, helping to reduce
downtime and deferment and enhance equipment/process safety. The industry is using embedded ser
systems around plants or facilities to make more data available to the decision makergresudedhat
operations conform to environmental standards.

Although there is a wide range of sizes and layouts, most production facilities have many of the sar
processing systems shown in this simplified overview.

Ox Ox Ox Ox Ox Ox Ox Ox Qx Qx
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SYNTHESIS, PROPERTIES OF DERIVATIVE 4-AMINOBENZOYL
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Abstract: Synthesized and studied the chemical properties gfizNbolymethylenebis-[(4-amino
azobenzenelrea]. The synthesis of new, previously unknown derivatives-pbligalkylene bisurea, N,
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platform.
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Oyurkumna Void Setup
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a=0;
k=0;

lcd.begin(16,2);
led.setCursor(4.0);

yd Welcome

ke

led.setCursor(0.1);

/" Please Enter Pin

-
A
-

myStepper.setSpeed( 10);
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@yuxuns Void Loop
Her
a<4d
Ha Her Ha

customKey =

customKeypad.waitForKey(); myStepper.step(512);
led.clear(); ) led.clear();
led.setCursor(6,0); led.setCursor(6,0);

Her (custombey &d& ,.l:lﬂ
customKey == password[a])
Close Open

k=kt+1;

la

led.setCursor(4,1);

7
/

Wrong Pin

‘ led.clear();

delay(2500);

l

led.setCursor(4,0);

EnterPin

led.setCursor{a, 1);

led.print("*”); /

led.clear();

l

/

led.setCursor(2,1);

i Correct Pin //

delay(5000);
myStepper.step(-512);
led.clear();

|
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led.setCursor(4,0);

led.setCursor(0,1);

Please Enter Pin /
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NEW TECHNOLOGIES AND EQUIPMENT IN OIL AND GAS INUSTRY
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Abstract: Slaykovskiy N.E, Kochgarova N.A. New technologies and equipment in oil and gas
sphere // Technologies used in oil and gas indu20%8 The article is devoted to modern equipment and
technologies in the field of gas and oil industry.
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The oil and gas industry is developing rapidly, new components, materials, and technologies &
being used. More and more weasistant equipment is being created, for drilling wells, monitoring the
parameters of control and tkaeg systems. The development of new deposits requires modern approache
and technologies for processing raw materials. Specialists conduct research in various fields of the indust

Specialists of the oil and gas industry announces the launch of thegohgetrafluoroethylene. This
seal is specifically designed to meet the demands of high pressure rotary applications within the oil and
industry. With its innovative design, provides improved dynamic efficiency and reduced friction by
balancing the cdact. Polytetrafluoroethylene is capable of handling pressures up to 70 MPa / 10,153 psi
speedsupto5m/s/16.4 ft/s. recommends a maximum PV value up to 48 (MPa x m/s)/ 1.4M (psi X
min) for optimal performance. These operating conditiares typically encountered in downhole tools,
rotating control devices, hydraulic motors / pumps, and hydraulic swivels.

The testing procedures are carried out to measure performance parameters of heterojunction
modules at extremely low temperaturesnéla were placed for 48 hours in a climate chamber \6ith 0 d
which could be equal to-gears period of utilizing. At the final stage of R&D testing program PV modules
were exposed to thermal cycling at high and low temperatures during 50 cycles. Tést pesved
reliability and stability of solar modules at temperatures beld® 0 4 , encouraging
projects developer to utilize solar modules in its projects located in a cold environment.

Today introduced instrumented docking perforatyuy system. This groundbreaking combination
of a plugin gun design withredl i me advanced downhol e measur emer
dynamic underbalance to create clean perforations that boost reservoir productivity.The proprietary docki
components of the compact gun system streamline the deployment of up to 40 guns for selective initiation
efficiently perforate multiple reservoir zones with a maximized explosives payload in a single trip in th
well. The Tempo system has the flexibilityaccommodate most perforating gun sizes and shaped charges
The simplified arming process increases safety andreliability by eliminating the variability introduced b
wellsite crimping and wiring, which are the primary causes of misruns and misfires.

Halliburton company announced the release of efficient layout design, an advanced drill bit the
optimizes the placement of baak cutters to improve bit durability without decreasing drilling efficiency or
rate of penetration (ROP).Traditional bagi cuttes on polycrystalline diamond bits have many limitations
such as increased heat and wear, poor bit cleaning and reduced ROP. To overcome these challer
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Halliburton designed the Stega bit with offset bagkcutters placed 180 degrees or more from thegoy
cutter. As a result, the new layout enhances durability with less cutter wear while maximizing drilling
efficiency compared to traditional dual row or single row cutting structures.

The development of Stega provides operators with the latest egféoggnt layout methodologies
for targeted applications. The advantages translate to extended bit life with no loss of ROP to help opera
drill longer and faster while reducing costs.

As cutters wear, more engagement area is exposed to rock and te@gsé@tcarea reduces cutting
efficiency. A large portion of energy is lost as friction from the increased contact area takes away from tl
bit's ability to shear rock. Increased friction translates to heat culminating in a vicious cycle of rapidl
increasimg wear. Stega breaks this cycle by taking advantage of the bbtienpattern already created and
removing load from the primary cutter before rapid acceleration of wear begins.

In-line inspection deviceRIG) 401 { 1 .-00.200 was put into operation. Ielbngs to the new
generation of higliesolution multichannel profilers, equipped with a navigation system.

This device has a significantly increased number of measuring levers in comparison with previot
generations (more than twice). In addition, theiglfe®f the sensors has been seriously revised. Thus, the
weight of the levers was significantly reduced, the polyurethane lining was replaced with carbide. Th
allowed to extend the service life of the measuring system, as well as to reduce the @ffertiaodf the
lever when the profiler moves at high speeds, characteristic for gas pipelines.

New Online Sulfur Analyzer Enables Ré&ame Data Analysis in the Oil and Gas Industry.

The new Thermo Scientific SOLA iQ online sulfur analyzer helps techmiciangineers and
managers in the oil and gas industry measure total sulfur content of liquid or gas phase samples with
requiring timeconsuming lab analysis.

Advanced features of the new SOLA iQ analyzer build upon previous instruments in the Therm
Scientific SOLA product line. The new analyzer offers an updated modular design that eases routil
maintenance and features measurement ranges from 2ppm to 100 percent and limits of detection as lo
25ppb.

Other new features come from the Thermo ScienfdiSeries environmental monitoring platform,
introduced in August 2017, including a color touchscreen interface and remote connectivity that allows us
to pair with personal devices.

The SOLA iQanalyzer is designed to meet those objectives by integrating the most innovative
technology from multiple Thermo Scientific product platforms to provide greater confidence that they ar
meeting their process control and environmental requirements. Additenefits and features of the
Thermo Scientific SOLA iQ online sulfur analyzer include:

A pulsed ultraviolet (UV) fluorescence detector, designed to deliver higher performance tha
continuous UV technology;

Use of air rather than pure oxygen for sangambustion, designed to minimize safety risks; and

Thermo Scientific AutoCONFIG software, which provides users with highly customizable tools anc
parameters for data acquisition, analysis and control.

The SOLA iQprovides an accurate measurement of total sulfur in a range of liquid and vapor fluids
correlating to ASTM Method D5453, ISO Method 20846, ASTM Method D6313 and ASTM Method
D2622.

Revolutionary o0O0Off set Fcappingdffidialytaurched ikltply.i p me nt

Oi | Spi || Response Limitedds (OSRL) | atest ¢
|l nstall ation Equi pment (Ol E) , was officially | ;
Trieste, Italy.

The wellattended eva, which featured key figures from across the offshore industry, representec
the culmination of six yearso6 work between memt
and leading oil and gas engineering specialists, Saipem.

Designed specificallyor scenarios where direct vertical access to a-aedid is not possible, the
new OIE enables well capping or related equipment to be rapidly installed at a safe distance from an incid
for the first time. OIE is now available to existing OSRL memblbreugh a Subsea Well Intervention
Services (SWIS) supplementary agreement and current OIE members include BP, Chevron, ConocoPhill
ExxonMobil, Petrobras, Shell, Statoil and Tatalll of which represent the founding members of SWRP.
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OIE equipment aabe deployed up to 500m from an incident site and is suitable for use at a working

depth of 75 to 600 metres. |l mportantl vy, Ol E i ¢
creating an entb-end capping and containment solution suitable fooatrall subsea scenarios.
I n Iine with OSRLG6s approach, each member o

their own experienced personnel to understand the capabilities of the system and operate the OIE durin
incident. Following the enadf SWRP, the International Association of Oil and Gas Producers (IOGP)
through the Well Experts Committee (WEC) will work with OSRL to ensure that all stakeholders gair
awareness of OIlIEG6s capabilities as ofmactice worfidwitdeh e

Application of neural networks for exploratory drilling

Specialists of the Scientific and Technical Center of Gazprom Neft together with the Moscov
Institute of Physics and Technology created alselfning program that allows pretiig properties in new
fields. Realization of the project allows to save the company tens of millions of rubles by optimizing th
number of studies and improving the quality of forecasting.

The only possibility to study the rocks of the deposit is to delto the process of exploration
drilling from a depth of several thousand meters its sanble core (section). This costly procedure today
is practically the only method for analyzing the rock for the presence of hydrocarbons. Thanks to a ne
unigue pogram, it became possible to forecast data on new fields without obtaining new core sample
Now, Gazprom Neft specialists can analyze the "digital counterparts" collected in a sindgareaiig
database that combines the entire combined experienice cbmpany's exploration drilling.

The new technology was developed in conjunction with MIPT, which created its program code
Specialists of the Scientific and Technical Center carried out the project expertise and adapted algorithm:
solve the appliedmpblems of the oil and gas industry. Gazprom Neft ERA.

Caterpillar Oil & Gas has developed the new Cat 3512E Tier 4 Final Land Electric Drill engine.

Manufactured by the flagship Caterpillar Lafayette, theefigine of the 3512E complies with the
EPA T4 Fnal Emission Standards with the proven NOx Reduction System (NRS), commonly referred to ¢
EGR. NRS technology does not require a secondary fluid, such as diesel exhaust (DEF), to cont
emissions. Caterpillar has been using NRS technology since 19%6Mmaycwith emission regulations.
"Caterpillar has irdepth knowledge of the use of NRS technology and selective catalytic reduction (SCR) t
meet T4's ultimate emission standards. For land management applications, NRS technology is better su
because dthe extremely demanding and remote nature of the applications,

The builtin standard with Cat Product Link, an edsyuse interface called the Product Link Web,
allows you to understand the work, health and performance of your fleet. The 3512E alsowGtime
Smart Engine Management System that automatically starts and stops the motors on the machines
effectively manage the power available at the rig. The Smart Engine management system helps red
operating costs by using engines at the optimurh paant and reducing the time saved by the engines.
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THE PROBLEM OF GREENHOUSE GAS EMISSIONS MANAGEMENT
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Abstract: The article discusses the issue of ageament of greenhouse gas emissions in Kazakhstan.
Provides information about the arrangements for regulation of greenhouse gas emissions and analyze da
greenhouse gas emissions from 1990 to 2014.
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APPLICATION OF PERSPECTIVE TECHNOLOGIES IN TELECOMMUNICATION OF
ARMED FORCES OF THE RUSSIAN FEDERATION
vrs 004. 9

O dzdzts s OYdinilsOls? | ftesdLeojHjdz tsBLBte ffjteimt jCilsdeo dz
ftcdetsHdzr = Hdzv  ted d3d dzj dzd W ne. Id jr dif jsCdsiri dgle ddik Qs ddv2r  Q de
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Abstract: The article reviews perspective telecommunication technologies suitable for use ir
telecommunications of the RF Armed Forces. The brief analysis of perspantisteods of development of
communication systems of the Armed Forces of the Russian Federation is made.
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