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Figure 1. Geological map of the Rogun HPP area and its surroundings (aféY [
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Figure 2. Scheme of seismogenetiaes of the Rogun HPP construction area (aftéf])
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Figure 3. Scheme of the main structures of tiRogurt2HPP
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Table 2. Strong earthquakes (M>5.5) associated with faults at the construction site of the Rogun
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Figure5. Schematic of the main components of the Rogun HPS and the geological
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FEATURES OF GEOLOGICAL STRUCTURE AND SEISMIC SAFETY OF THE CONSTRUCTION
AREA OF THE HYDROPOWER PLANT CONSTRUCTION AREA

The article presentanalytical and comparative materials on the geological structure of the Rogun
hydroelectric power station construction area and its seismic safety. The main attention is paid to the sequence
(stratigraphy) of rock layers of different compositions and &ges the Jurassic to the Cretaceous period. From
the point of view of lithological impact, rocks composed of salts, gypsum, as well as highly crushed and finely
fragmented materials in fault zones play a negative role in the stability of the main corspafiiret power
plant and their seismic resistance.

Earthquakes of the last hundred years in the region have a magnitudeai®their depth reaches up to
70 km. The material presented in the article proves that although the Rogun hydroelectric ptioverisst
located in an area of complex geological structure, active tectonic faults and strong earthquakes, its design was
developed taking into account these natural geological features, and its construction is in accordance with
modern regulatory requingents. In general, the engineering and seismic safety of the Rogun hydroelectric
complex meets the requirements of domestic and international standards.

Keywords: Tajikistan, Rogun hydroelectric power station, geological structure, rocks, stratigraphy,
tedonics, faults, seismicity, seismic stability.
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Figure 1. Geeengineering map of natural hazards
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MAIN FACTORS OF THE REGULARITY OF NATURAL GEORISKS IN THE UPPER REACH OF
THE VAHSH RIVER BASIN

Natural factors, including geomorphological, geological and climatic factors, cause erosion; the most
favorable areas for river erosion are areas wittopesbf more than 0.10, and all heavily degraded lands are
confined to them.

In the upper reaches of the Vakhsh River basin, surface slopes, together with other unfavorable factors,
control the intensity of irrigation erosion and often predetermine thelagewent of erosion processes in
irrigated areas.

In the study area, landslides occur in Paleozoic, M&=mwmozoic and Quaternary rocks, but their average
size is significantly smaller than landslides and collapses.

The main source of the hard phase of tleed is the accumulation of rock, soil and stony moraines,
which are actively eroded, causing solifluction and landslides.

Keywords: georisks, erosion, landslides, flood flows, subsidence, rising runoff, slopes, study area,
geological processes, morainBsjeozoic rocks, Quaternary period.
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WATER RESOURCES AS A SECURITY FACTOR IN THE CENTRAL ASIA STATES

This article examines water resources. This article is about the water resources of the countries of Centr.
Asia.

It should be noted that the initiatives of thadership of the Republic of Tajikistan in the water sector
were supported by the UN and moved from the level of study to practical implementation by the international
community. Together, these initiatives are aimed at creating a new strategy for huandratysuring a decent
life for the inhabitants of the planet:

- International Year of Clean Water, 2003;

-l nternational Decade f e2015Acti on AWater for Lif

- International Year of Water Cooperation, 2013

Thanks to the initiative of Tajikistaro tdeclare 2013 the year in the water sector. The concept of water
diplomacy has been raised to a more effective level, filled with real content: the meaning of water diplomacy in
its traditional or classical understanding, the implementation of such aégudi requires new formats that can
contribute to the successful resolution of disagreements over the management and use of water resources
transnational rivers.

The issue of water resource distribution in Central Asia has been discussed for md@ yhars. Back
in 1993, disagreements between the countries of the region on this issue should have been resolved through
agreement on cooperation in the field of joint management, use and protection of water resources from intersta
sources, but thislocument turned out to be insufficiently effective. Many experts say that this document is
already outdated. Then several more documents were adopted. But they could not solve the problem of wat
resource distribution. The problem of water resources mir@leAsia is a complex of interrelated problems:
social, political, economic. The lack of effective water resource management plays a limiting role in the use o
water resources and their protection from pollution. National legislation of the counttfesrefyion on water
resources takes into account only the interests of the national state. The reluctance of the political elite t
compromise is the main obstacle to solving the problem and even effective cooperation in the field of wate
resources. Thigssue directly concerns all countries of Central Asia; mutual cooperation on this issue is
extremely important for the socgEconomic development of all countries of Central Asia. Joint actions of all
states in the region, taking into account the interegtall participants, represent a solution to the problem of
water resources.

Keywords: hydropower, Tajikistan, Central Asia, water resources, hydroelectric power stations, rivers,
water diplomacy, sustainable development, International Decade for Agtitar, shortage problem.
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Figure 1. Dyramics of changes in the state of the natural environment
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1

Pua i1 61 FENOUI O 60 @pli o 0 A+ &l U Gl U S 6 uden 6 dy p OB U U
g1 COTUOUUUAYEIOd OUOAMPIoT 1 Qidosopi &06Ai 6 DY p OEAFB 1 6
61 UBH Ci UED udp GOE 6 61 v Cda WEAT U6 U6 AHIAT T &, ccudun 6auos
U aPrEI gd 00 RAAT TG® osa@dYy i UEOP BDYyyi o pFEY i 60 EGH
tfindupyEGROGUOUSGAaPAT T[RUS

Ciui Udpoayi ®p dél U 0 UEXIOU 81 + 6a1d@ 6 IEAN Yy i gipiCay d
UT T D& BU+1 PpaTi6+ gIDT 1 GUUGUAWEIYHIUL VA gd@I WO 6 AUTE U0
i i1él oudli UGRAT 1,008 I~1 PFCrABEdDUT 281DOY p 6 AWMA ig@®oudp U
T 1 6 0AYUd B0 T U o &0 OHISIEE ® 0 Ap jTu & a 0 1[2].0

Oy poAUGSdI 6 Ai &APOS 060y ped & Ul u@Yp 6 Adel & o &l U A
i T UUEOGT OUOVU B@UGY T UEIUD ®oo0u 0l AU pAAVGYIT BEO
Geudi dday 0B LY AOYpOB@ICdI 0 11 GYyUOGYy OB AdG o (
OpEidi goUT WHiuAM AT T[BJUS

bi 0 i éay=CHilbo 01 6161 UR DG @ 6 0 i DG U6 =S 1 Ldubdy Yy & C
gi 1 000D O A& &GN AR AT T,I00Y 0060 LMiIGiodd i Go iéy 1 860y p &up
OypoAandii 0i ud (Uiyed 3)

Il g0 106yl 006 c¢ pél 660yup &difii Vo Qi i EO66AT CU+ G@d oy i dUUod
OuladiwWBE&E | + ®G Wi H66Gi aBiédd i EAMT 0 Ay aiay d 6ay d i
gl OXG®DY p SUREPiI i oCOAPIL U

Ui GpeadDd ub6i i UdUGUBdDUAY B gUlGdl W dwAUWUGCOAdIOTI pi U
i1 0phd auu 866D 6wl COT WO UUO]T i @BOADO6BDIO 6 o 6 QiOED
gui IE6@Ai A KOy o606 Caiédu, peuodi 180 Aoyi d [ T YyOUAL
OUUOT UOAVENT 00 1 GBI 1 & U 6 UP i6ped p A a v U WY d & U 1 OpydPOBED
g1 COUDT @i GAY O I[5l.[EOYy gib@ gt udtiad 6uayudiogi 81 &
Ol OB U A UOFEHWERAAT T.1 0D



c:

T/ e o

A =

T o

[ D(
—

D‘Q Q O>..(3 —_— >

(@}
<

g
=) — _ O) O)

Ulygdoajyoocpp@ddd | oslidpi 60 UCEI UCOGI G 1éll GuiEy uod
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SOME GEOECOLOGICAL MEASURES FOR RESTORATION ON MINING AND INDUSTRIAL
DISTURBED LANDS OF ORE FIELDS

The diversity of the composition and properties of technogenic resources concentrated in dumps
determines wide range of possible directions for their utilization.

The full use of mining waste is impossible and economically impractical, since the scale of their disposal,
as a rule, due to low transportability, is determined by the needs of local industry.

Overburden rocks are widely distributed as a material for performing reclamation work on lands disturbed
during the mining process.

The quarry area worked out in this way is either filled up with overburden rocks, i.e. internal dumping is
being carried our industrial lands are being recultivated in two main directidniglogical and recreational.

Keywords: technogenic reserves, mining waste, dumps, enrichment, reclamation, goaf, overburden, host
rocks, building materials, ore minerals.
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Figura 1.Diagram of faultsin the construction area of the Rogun hydroelectric power station
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Figure 3. Artificial change in the relief of the slope of the left bank of the Vakhsh River (the lower
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EXOGENOUS GEODYNAMIC PROCESSES AND THEIR PROBABLE INFLUENCE ON THE
STABI LI'TY OF THE AROGUNO HYDROPOWER PLANT CON

The article describes in detail and analyzes modern exogeodynamic processes in thecasteuotion
of the Rogun HPP. It is shown that exogeodynamic processes are widespread in the region and have a cert
effect on the stability of various components of this largest hydraulic engineering structure in the region. Among
the exogeodynamicrpcesses, erosion, slope and gravity processes are the most widely developed. Some of th
exogeodynamic processes are maade in nature: they are caused by human engineering and economic activity.
The greatest danger is landslides, which are widespreahd gonstruction area.

It is considered advisable to organize and conduct systematicsleage engineering, geological and
geophysical studies of the area of the lower reaches of the hydroelectric power plant, where landslids
phenomena are widely deepled. The stability of downstream structures depends on the engineering and
geological assessment of the stability of landslide slopes.

Keywords: Tajikistan, "Rogun'HPS Quaternary geology, discontinuous faults, exogenous geodynamic
processes, stability.
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Figure 1. Plan of the water node of the Norak NPO on the Vakhsh River
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Fig. 2. Geographical crossection of the location of Shurob NPO facilities (with linel)

Humonan

MYTIaK.

M 1:5000

Macoda. 125,0 210,0

190,0 ] 275.0 [ 1150

Camrn Gypimnsa
xoGsmuit

4 4 4
ATEMEHTXO. 576" e 7578°

2
75° 7*80° 76

Bypummu reonori 60 xatu (I - 1)

- Taxmommxo amopHamd 3mMaxon oamamn. Illaran Oo wiIoBAH
XAPCAHTH IYHIE, MyPKYHAHTA — MABOTH CAHTPESE — PEICAHT.

- Taxmomnz,ou énard. [laran, pern JypyIIT 60 MypEYHAHIAH PErRok
THIXOK.

- Taxmommxon Erari. MapoQ MUmorR — marani 6o kyayxnopa.

- Mapomn dyp¥ pextaxo. Mamomu marami — perm Jypymr Go
KVIFXIOpa.

- TaxmmonI oM MyB KATHH YapaEnxor 00 MapoTy maramit — pern
TypyinT Oo Eymyxnopa To 20% Ba MypEYHAH TAH THIXOKE.

- TaxmosAxoH 0G0BAPTY KoHYCH. KHclMAH FeTxypIan mopa — mopa,
MAFAN, perl AypyInT 6o mocean Rymyxmopa To 1M (15 - 20%) 6o
IYPEYHAHTAE THITORT.

- flpaft, matinommm daekymomam dypFEANTR — SpTME TYHOTYH
1apRAD. A3 MaBOTH maralf € MH, KM IAFadfd — KyIjRoope
HAMELAPIMTA G0 NyPKYHAHTAH THIXCE - PerH AyPYIIT.

m - INatinoumm: g4 rYHOTYHTIZPRHO, QypyFamT — ap-mm ¢aBKynoma.
YnHcxon acimm OeHix0T Malijamyra 60 MypKyHAHTAH THIXOKE —
PerH TYPYITH.

E - KabaTupa masmm riTy OXakH XOKHCTAPPAHT, CASXTOD, PETCAHTXoH
CXARCAHTH, ATSBPOMITXD O0 HI0BAH T3y T F6.

- Ilopuaxou xypim apriUmTXOH CHEXTOD — XOKHCTappadr, 00
TabaKaxon DABKyIOAN KAMHKTHIOP OXAKCAHTXO BA OXAKCAHTXOH
KOBOK.

E - Kadammasmaemn aprvmrxon cméxrol, cypxuam — tapa 0o

OXaKCAHIH XOKHCTAPPAHT.

- Kabartneasmaeny OXAKCAHIXO, XOKXO0, THITy OXAKXO0 BA FAYX0.

- HKabDarmpasmaeuu ameBpONMHIXOM THP2 BAa aprumIx0 00
TA0AKAXOM PErCaHTX0u Xy P T0HA.

- Percamrxom yurapii — tmpa 00 TadaKaxom anespomTXo Ba
APTHILTHTXO.

Kabarneasmaenn HOMyHTA33Mu ATEEPOMHIXO BA APrIUULITXOH
Yurapi — Tupa.

- Amespomtxon 3an, ocor Oommecimyna, rayxo, HaMaKCaH.

- TapKumu woxmoranm [ymmsnon.

- Kurpan spun 52 paKamu OH.

- M30runc B2 HEMOHAN OATAHIHH OH.

10 B AT

E - Kabarupasymaprm OXAKCAHTXOM XOKHCTAPPAHT, ApTeIHTX0H - Xaru 67pum.

cypruatel — cHEXTo0, BoXypIAHM Tafa KAl rayHH dEBKYIoTA.

Piu piitiAd &i 00 cuG@dda@MdaywmOWousd 1TiyacC ii [
Pi Al 66y+06 c¢cua 10 yiiilioiydi iy @IEDUG@U opiigiiiord 00l
fag+u 171 piCyouod ai doduyh @yypd @ood 6 yaa+siyvo i1 1 g1+
31 (diy. 3).

biu vapéan, 6 8a 61 udduod CE8 G4 66 Ui i 0 “T(idaME Ui pwRodw i O
Ti TiaA "d¢cd wugspiio®daCupiar)ungpi a"Agu"6d i1 Ui 6
S00COyoo0 810 &lEUAAPUEGOTS aABYpi Ud [ 3]

[ 1" 61 bo Iyiaw0Ky 61-® AW "00UEGA0 < sWiAdR WD, T 0y 0
oAntTaai 6 uwiowairyoéiubd ia+aai, 60 {10 MuWAIGE 60 iyd G
aGacCuing on Aonuwmayt aai 0Tudp yiluapbwadypoAMST i1 U

Yiuiiado i UyuGOAY dI Gi 1 <1 0300y &BSR ibiui'BUBBO6 0 0
i1 1006060 iG0+06 yituiiuoe 983gn@di MP~-Fod UdosdG 0 o
9876016 TPrAGO6=+"T@wmaod ¢cCufi pu {1 +1 0066 OGYApiI 6
i1 sl 0@pi U |

Pl OUCHI 0FUOA | +~CHioIGIa+Cl 61 +060 &0 UG BP0 U b
G671 601 vO.



Uilygsd 3. &ai6+0 yoywoodoAPRiohod ididedo gdiipCo 11 a
Figure 3. The generalrape of the landslide in the research area in the course of the Vakhsh River
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ENGINEERING AND GEOLOGICAL CONDITIONS OF THE SITES OF THE MAIN STRUCTURES
OF THE SHURABSKAYA HYDROELECTRIC POWER STATION

In the studied area, the site of the newly created Shurab hydroelectric poioer fitats into a gorge,
which has overhanging, sometimes vertical slopes with a windsigfed contour downstream.

The construction bridge of the lower course, located under the excavation of the hydroelectric power
plant building, its upper mark is 918, located next to the Gulizindan fault, in the layered rocks of Santon
(K,St), which are represented by lithophysized clays with layers of gypsun® @.2n thick.

The HPPa water intake is located on a site with an altitude of 945 meters and is oartleel slope of
the left bank, immediately at the foot of the Tagobidegai River.

The base of the water intake is the rocks of the lowerf@ubation of the upper Turonian {K),
expressed by massive limestones and layers of mudstones. The auxilelg toihthe hydroelectric power
station pass through twlayered deposits: upper Turonian mudstones, Kimestone and rocks of the Cognac
formation (K:sp), expressed in dark gray lithium clays, mudstone clays and interplastic limestones.

Keywords: hydroelectric power station, structures, excavation, rock, bridge, water intake, auxiliary
tunnel, drainage channel, riverbed, faul.
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SELECTION OF ST-3 LINING DESIGN FOR ROGUNSKAYA HYDROPOWER PLANT IN THE
ZONE OF INTERSECTION OF T HE JONAKHSH FAULT

The article presents the results of calculations performed to evaluate the choice of the permanent linin
design of the construction tunnel No. 3 of the Rogun HPP in the crossing zone of the Jonakhsh fault. 3 varian
of tunnel lining stuctures are considered. The comparison of the variants of lining design solutions is made
from the point of view of the possibility of lining to accept movements in the zone of the Jonakhsh fault, in
which modern tectonic movements are fixed.

The study ofthe nature of the lining operation during fault movements was carried out by the finite
element method in a thretmensional formulation, taking into account nonlinear contact shear and opening
closing deformations along the deformation joints of thimdinas well as at the contact between the tunnel and
the host massif.

Keywords: evaluation, design, permanent lining, tunnel, fault, tectonic movements, shear, deformation,
rock massif.
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FEASIBILITY STUDY FOR AC AND DC POWER LINES
The article provides a technical and economic comparison of the options for calculating and
implementing the transmission of electricity and the target selection of pams in Tajikistan. For each
option, the sum of costs by phases for a period of 15 years, the annual operating costs of the facility, excluding
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depreciation costs, was calculatedset annual rate. District calculation coefficient for overhead linas, fo
substations, comparison of discount cost concepts. For the calculation of equipment at substations and pow
|l i nes, in additi on, the tables provide a technica
kV and 750 kV. This meansthat N500 kV DC over head transmission |
750 kV AC transmission line. Transmission of electricity from the Republic of Tajikistan abroad in the amount
of 1300 MW via an overhead powe begun.iTheKyrgyz Rdpuble Vv
participates in this project by transmitting electricity in the amount of 300 MW to the Republic of Tajikistan,
with a view to further transmission to Afghanistan and Pakistan. The consumers of this energy abroad ar
Afghanistanin the amount of 300 MW and Pakistan in the amount of 1000 MW. For the first time in the
Republic of Tajikistan and Kyrgyzstan, a decision was made to sell electricity with the creation of substations
with a voltage of N 50 0wilkb¥ beneficialtndt enly kbohoartrdpublic, but algpifoo n
Central and South Asia. A map of DC overhead | ine
presented.

Keywords: overhead line, direct current, substation, power transmissiomnailteg current, project,
power supply, discount costs, comparator.
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INFLUENCE OF CUTTING MODES ON THE PERFORMANCE OF THE PROCESS OF
CENTRIFUGAL ABRASIVE MACHINING OF BALLS ON A MACHINE WITH GUIDE PLATES
This article presents the results of a study of the influenceeaintiin factors on the productivity of the
process of centrifugal abrasive processing of balls of-peegious stones on a machine with guide plates. In
particular, the following were studied: the influence of processing duration on the amount of remfloesice
of tool linear speed on processing performance; the influence of abrasive grain size on processing performanc
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the influence of the guide plate inclination angle on tool wear and machining performance; influence of the
angle of inclination of th guide plate on the uniformity of tool wear during processing.
Keywords: processing performance, seprecious stones, guide plates, linear speed, shaping.
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Figure 1. Geological longitudinal profile ST4 between pickets 06+00m and 17+16 with the
location of 9 sections
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Figure 2. Geological longitudinal profile ST4 between pickets 06+00 m and 17+16 m with the
location of 9 sections
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Figure 5. Typical arrangement of piezometers and extensometers in sections 7 and 8
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LOCATION OF GEOTECHNICAL CONTROL AND MEASURING DEVICES AND MONITORING
SYSTEM IN ST-4 OF ROGUNSKAYA HPP

The article presents the results of geotechnical monitoringmifal and measuring equipment (CMA)
and the order of their location in the construction tunne#f F Rogun HPP.

The monitoring system for the construction tunnel4sdf the Rogun HPP includes 9 measuring sections
- areas with control and measuring emuéent. The main geotechnical sensors intended for installation-th ST
between pickets 06+00 m and 17+16 m include vibrating string (VS) piezometers and extensometers.

Keywords: tunnel, control measures, instrumentation, monitoring, support pipe, borehdkrssometer.

gi C+ypuficuspi ~+ OQNUYIT U U1 BGiEs i 6 (hDAA 0 AT B0 ORHUBEDD 60ypuu
||uuz00|6n@iYkoo¢<Euobwu—c@ebnauoooEuuuAnyguAnéluW@y a
pl eoywyl@le/{&uuboenuuoom%pulE'EBZLMZADyAl WANMSYy BGEOOOYRAU O

i 61 & f olbioEsiai (0. 1B fl + fi 888995 75. E-mail: khasanov.nurali@mail.ru

E)lTUuEmd]—:TuﬂEiyiﬂllUU|oﬁluuumﬁ@hunauol@tﬁooooypuuuum00|6n@§{o

Uy oEgei i 6y PLUANBUYVGYPUEOY UYIOGEWAGUDPEH GO & EXNG DG 734042,

ADY AT UENGEYB®BO 6 "6@55“&@1 d A g(bioEsI Gi U10. 1B fll + A 208909-74-64
C;iyiﬂjZléUOGJd?ﬁJO—G@D@éékﬂ?p@é"ﬁjiloéuucuﬁl”uucrmhnemhl@fﬁib,
yOUOTHREYYyUGDi734042, A.DPVyAI O A, Aig®lyd 6WBE PIGED,6 6lyPpA.0, a
49 jHJddWw BBMO@]E(DISIZBIQO;‘[ZIZtGOdZ(ﬂ'U@I@%d@lb@)d{ﬁ{ sd mdzd ud MEd2 Ed
OCOHJBIJSCSO [ .wua. [ Mmddid, Cltste kjrmdedyj MSdrm dOEZS, d. &
f BHL j d3gdz" - fntht;:[ifnﬂ(&GﬂI)AZ, ¢y @z defdgB® , v GHjY d ¢ d fls O dz, z
I OH > OB tsas57] Aizj WORIBAIS75E-mail: khasanovnurali @mail.ru

[ Ootetsdgso [ Jdzso Otc - s BB UL P g Hdzd yuj MSd2 Ededoe j temdls,
IMddsd, dwBOcdmilste COWJH Mo @dElk )y HHdGEHD B4 BZE R ¢ . § &
tdMizedzd O vOHYdSdMIsOdz, [ dzduyOdzj0H3®as-j4d4 Cso [ OHY OB T |
MOMOdetke-tcdHHddz (1 @i Bl otSHA n  totsB dzj d3, CdHtets! daj
UOHY d¢dfMis 0OdzO¢ H HEHFMECP B @dep MY & BuddHHO] ¢ .4 fplis @)z 2 & 913

Information about the authors: Khasanov Nurali Mamedovich Tajik Technical University named after
academician M.S. Osimi, Doctor of Technical Sciences, Acting Professor of the Department of Foundations,
Foundaibns and Underground Structurésddress 734042, Republic of Tajikistan, Dushanbe, Academicians
Radjabov Street, 10. Phorg88899575E-mail: khasanov.nurali@mail.ru

Davronov Dilovar Kurbonazarovich- Tajik Technical University named after AcademicianSMOsimi,

Master of the Department of Foundations, Foundations and Underground Struétddesss 734042,
Dushanbe, Republic of Tajikistan, Academicians Radjabov Street, 10. PI8&89-74-64

Khasanov Mukhriddin Nuralievich- Institute of Water Problesy Hydropower and Ecology of the National
Academy of Sciences of Tajikistan, applicaAtldress 734042,DushanbgRepublic of Tajikistan Rudaki
Avenue 139

82


file:///E:/Рабочий%20стол/Новая%20папка/P3-ROG-B-IN-DT4-00-DT-MN-0001-A1_RL2-3-8_DT4%20Geo%20Instrumentation%20Memo_rev%20A1_230817_rus.docx%23_bookmark12
file:///E:/Рабочий%20стол/Новая%20папка/P3-ROG-B-IN-DT4-00-DT-MN-0001-A1_RL2-3-8_DT4%20Geo%20Instrumentation%20Memo_rev%20A1_230817_rus.docx%23_bookmark12

Ul s: 536.12. 33
gt ol V1R SAanrsuvrRIVfE8UR It (royYyrR Cfrsuvt 1ot
[V Y feuvfcrid4d v dratdr fols o
rYorntsdzedted ¢ .
RAMisdlsizls { dajtejlsdSd v OHYdS dMmlsOdzO
g X1 X 9j¢0 gdej dedv My jydoOodzdmlsse ttOMAtSHWIsmW
fsistw dzdzetse s IsSsC O tslsdesmdlsj dz dets f jtoj d3j dedetsets o
Slsdzd yudlsj dz' dzs? HdAdpls 't¥ls. Hickzd O d3tsh
t OLodlbdj ddattcOMstezSIskter & BSEt csfkzH Okhise O
Eyj bttzrndsts ftojrumlsOoadls: BjL 1 dzjSltedW¥dSoOydd. u
fjtear 2 fdzOdz, Is.j. ®Hds?2 dL cdzOsdz » LOEOPU2 Vo fig
fesiBftej HftdWIisd2, dORBHYWhdAMW o EHOj ddz' n  d3j M
fjtejHOYO 1 dzj Sbtetst dzgjtecdd uvOHYdSEdMIsOdZO d s' tear
OWceOddMmlsOdz, 1 OCdMmls Oda.

Hj GSHdav dzO z y dzr 2 ftotsctcj i 9 zy 3 e Sz j Ml
tcj SBtcOL 59 Odzd j§ 1L dzj CSlsted yj M 2 1 dzj ecdd ftsorh j
fsmMeeMmMlsokzjls dMftsd LsoOdds (omMistw ddsets ISSCO ¢
LIsts, otftetsfiy 1+ WWJjCIlsdodesMmisd  tod d3 =ihy ol wdzdfr jdg jlH

a3
s

g3
Q

s
W
sdesdIsj dz' dzts  j to sets sMisOjlsmw tlkCter s i3 d
] sHBB dEsE s tiSH O Mz Hse Odzed W o' ff t5dzdgW dzd fi3* )

és‘g-nr—

d
d
q
Is

1 jsiteBbktee O, dets f to N4 dzdesmis: dzddedd + dzj Clstetsyf § te
stfrilsr  f teffp'e SHtglzddzd L SdrR § 5COL Olsj dzv 7 dzOff tow y j dad v |

vsO0Cdds tsBtOL 503, otsftetsm L dzj CIstesmdzOB Y § dzdwW B tsd
ftesHBd dlsj dz dz" J twOMmMmisswdedw §tod Htsorh jdedzr 7 s
L dzj eedd § tsMmilssWw dedz Cds ZIOEE iz d3s i lg @ijildnfmy 3@ Mdzj H 59 O dzt
fjtejHOYd 1 dzj Clstetst dgjtecdd fmisswddeg 3 IssCtsdz o
HOdz' dzdj tOfmMmissw dad W .

] ZOo dzr ©5 BBt OL 53, 1Ists wWodzw jIlsfpw o Oy dz" d3 H dzv
fdlsOs h R MY E25 easplgQj S s2 Mmilsd, des dgzy HOs h dn
sBl jHddzj dedd IsO¢dr Bi jSIstse o tBh ks [ C1 o tsSL 3
sBj M jydls: Qo s ts dzts 3dzts My Is - L dzj Slstetsmy Isd, o Mo tss
SlsHjdz dzr § §fssHMIsOdzydd.

1dMmMBssPcy sdesy dlsjdz? dz" §j SCOyYyjfMmlseaO® dzddzd?2 f jtei HO
otstf tetsfyr CoOmoOs hdjmw jj LOhdIsr sfls O Ismw to dsals@ Mg
ZOf tew y jdedw dzj HjtejMmMjCOjls dgzdzj ozt IssySk, it
otsL dzd € OO tc ¥ J fogedzj . Vistets?2 Mise O, ftej HdzOL dzOyj dadz'
fjtedHOYd f sMmissw dzdzts 6 s 1 dzj Slstedyj ME s@ s ss¢ O w
or Mt e OB Ot Bdz'lsdBE .5, RIYISts §sHBBA j MdMmilsj d3r 9
fsf zdzv tcdetsmisd, offifls O ldsO dpHtHtctdstw(fn, Ome{ . 1 v OHY dS dMmlis
fsMissw dzdzetse s 1 dzj Slstedyd MEsets IssC O  dzj dmf sdz! L I
ofMsOo S dBjyHE BB hdh 1djEejlsduijmnSdn Milsj?2.

l Oydzgr &3 SOyjmsosd, SColststc’ d3 tsB dzOH O¢ Is deftslzdlets Y Q
weodzw jIsfpw stcOdemW sted3Oydw Lktotso dgv dzOff tow y jdadw ff tod
fsLotsdYjls MddL s §lsjted ®Bsh dsilsd.

ltesmisj 2 Ow 1 C o do Odzj tizlstdzOMQuilly dsfz@dztiadiizd 2 dzj € Iste c
d L tsB tc @z ddEz 00 j17; 13; 3; 4; 512; 6; 9; 11].

1 O ftci HiNls Oo dzj dzdzts 2 e j d3d ftotsd dzdzs flstcdtcts o Oc
Ldzj Steduj MStsets stsCO g dzjo' MsSddg dzOf tew y j dzd j os.
Bsh dsmisd fsLoetsdvjls Eyj Mmlis! odzdwdzedd dad&f 4 HOdMO,
Msf teslsdodzj dgdw (ddzgHESCIsdoeads j, J BEsMmisde j) . R dzH Iz ¢

83



HJOBRj ste® d wOMMsswddY foseosHse, Is. j. Moftslsds d
O tOfmMmisswdzdd BiyHE ddddd Bide "j, d dZOsBBttsls [ 8;

tdfmzdese 1. O ofyfpjOgR) debsfizl d § J 6 HOYd ¢ 6] d3j dedets G

O tewy jdzedjds 500 €I
Figure 1. Equivalent circuit diagram of a 500 kV AC transmission line
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Figure 4. Dependence of power loss in a 500 kV DC and AC line on its length
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Figure 5. Dependence of power losses in a direct and alternating current line on its length
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COMPARISON OF POWER TRANSMISSION EFFICIENCY USING THE EXAMPLE OF POWER
LINES, DIRECT AND ALTERNATING CURRENT

The article discusses differences regarding the efficiency of using direct current redagiternating
current in electric energy transmission lines with different power from each other. Today it is difficult to
imagine the development of the infrastructure of any state, as well as its industry, without electrification. Thus
this problem cores to the fore, i.e. One of the main tasks is to provide electrical energy to all industrial
enterprises, especially those located in remote areas, as well as abroad, for example, from Tajikistan ar
Kyrgyzstan to neighboring states such as AfghanistanPakistan.Today, scientific progress in engineering
and technology makes it possible to convert electrical energy of increased power, which in turn promotes th
use of direct current in the power transmission system. However, despite this, the quebtoeffidiency of
using direct current electrical energy transmission relative to alternating current remains open to this day
Similar studies were carried out at the Technological University of St. Petersburg, but the length of the powe
transmission lie was only 10 km and the experiments were carried out at low voltages. Thus, the issue of powe
supply to large objects, or power transmission over long distances at increased voltage levels in the dire
current energy transmission system remains relelastould also be noted here that methods of transmitting
electricity with direct current are mainly recommended for use over long distances. Mainly, this is important for
objects that are located at a distance and are not powered by the general emandy but need its autonomy.
When such objects are combined into a common power line, which contributes to the creation of a microgric
that allows for the autonomy of the electrical network, which in turn supplies individual substations with
electrical mergy.

Keywords: power lines, overhead lines, direct current, substation, electricity transmission, efficiency,
alternating current, project, energy sales, accounting costs, comparator, power.
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