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Anjgarna

Kasipri yakpITTa »aHa TEXHOJIOTHsUIAp JKOHE JHEPTUsl TUIMJIUIIN CallaChIHIAFbl XKETICTIKTEP Typalibl
KEHiHEeH jKapusulaHa b, 0Jap HapbIKTaFbl HHHOBALMSIJIBIK OHIM/IEP/IE SHEPreTHKAJIbIK cala YIIiH naiaa 0onyzaa.
WuBeropra KenTereH YCbIHBICTApJa KapKbl callyFa KHbIH OONFaHBIH KepceTeli, JHEepreTHUKaJbIK
KYPBUIBIM/IAP/IbIH KETEKIIIEpiHe KeJeeKTe )KaHa TEXHOJIOTHsIap/Ibl €HI13TeH e OJ1 IIBIFBIHAAP/bI KalTapybIH
KHBIHZAYBI, ocipece aiFamkbl KeseHzaepae. Kazipri jkarmali KochIMIIa KypAeleHyl COHBIMEH, OapiibIK
WHHOBAIMSIIBIK SHEPT€THKAJIBIK HAPBIKTAFbI OMBIHIIBIIAPABIH HACSIAP 9P TYPIl KbI3BIFYIIBUIBIK TAHBITa/IbI.

OchlHIal Kan-Karblgaiaa SHEepreTHKasarbl eHIMII HeMece Oacka >KaHa TEXHOJIOTHSIAPIBI apTTHIPY
HEMecCe EHIi3y CYpakKTapblHIa ©3 YCTaHBIMJIBI aHBIKTAy MaKCaThIHIA, 3JIEKTpKaOAbIKTap >KYHeHIH Herisri
KOHLETIIMSICBIHBIH JITaMyBIHBIH Oiyl MaHbBI3AbI O0JIa/bl, OCHI XKYHENepAiH KeJeUIeKTe SHEpPreTHKa HapbIKTaFbl
CErMEHTKE 9CEPETETIHIH JKOHE OJIap/Ibl HII3IeH JKarblaliia Heri3ri ToyeKeniep/ii aHbIKTaraH/a.

Ochl cebenteH, O Makajgaga ajabiC Y3aMalThIH KEJCHICKTe KATThl CE3IHEJCTIH jKaHa TEXHOJIOTHSIIBIK
KQKETTIIKTEp KapacThIPbUIFaH, KalChICBIH OCHI Ke37ie 0ap 3JIeKTpIHEepPreTUKaNBIK XKyiiere Oeitimaeyre Oomnasl,
Oipre-OipTen KaiTa KapyJjam jKOHE JIIEKTPKaOIBIKTap JKOHE JIIEKTPOepiiic KemiCiHiH HH(PaKypbUIBIMBIH
MOJIEpHU3AIISIIAY JKOJIBIMEH.

MaxkanaHbIH aBTOpJIApHl, OOJDKayFa HeETi3[eHE OTHIPHIN, 3aMaHayH AJIEKTPMEH KaMTaMachl3 eTy Kyieci
JKOHe OoJlallak »JIEKTPMEH >KabJbIKTay JKyHeHiH OipOipiHeH abIpbIKIIa OOJATHIHBIH €CKEpe OTHIPHIN, AcCTaHa
KaJlachl TYPFBICBIH/AFB] JKaFJaiblHa OalJIaHBICTBI KOJJIAHBICTAFbl 3JEKTPMEH JKaOJBIKTaYIIbl JKOHE TapaTyIbI
KOMITaHMsUIap UH(PAKYPBUIBIM MBICAJIBIH/IA ABTO3apsATAY CTAaHIMSUIAPAbI €Hri3y 1l OaraayFa ThIPBICTHI.

JKanaeHri3y/i THsIHAKTaI Kapay YIIiH, SpUHE, YCHIHBUIFAH JIEKTIPIIiK XKYHeHIH KaliTa )kaHapTy HYCKaHbIH
JlaMybIHA jKaHa CTpaTerusi KabbuIaay Kepek.

Tyiiinai ce3nep: banama jxoHe >KaHAPTHUIATHIH SHEPTUS KO3/1€pi. DHEPTUsl YHEMICYIII SHEPTHs KO3Iepi.
MoOunpaik KYpBUIFBIIAp, OJEKTP MAallWHAJIApbhl MEH arperarrapbl. AKKyMYISATOPJBIK —OaTapesiap
KOPEeKTeHIipylmIi  craHiusiapbl. JKemici  3apspkalomux — KOJOHOK — OHipHe, MeramojucTe >koHe T. 0.
AKKyMyISTOPIBIK Oatapesiap. ABTO3apsaTsl cTaHIsICH. JKypici. 3apsaranraH akKyMyssITop OarapessiapbiH
apceHalsbl. DNEKTp KyaTsl.

AHHOTALUA
B mHacrosimuii MOMEHT IIHPOKO OCBEIIAIOTCS HOBBIC TEXHOJOTHMH M JIOCTHKCHUS B O00JIACTH
9HEProd(pPEKTUBHOCTH, KOTOPHIC BCE OOJNBIINC IMOSBISACTCS HA pPBHIHKC HWHHOBALMOHHBIX TIPOIYKTOB IS
JHEPreTUIecKoi oTpaciu. Cpenu BCEro MHOTOO0Opasus MPE/IOKCHII HHBECTOPY TPYIHEE CTAIO OCYIECTBIAT
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CBOH BBIOOp IO BJIOXKCHHUIO KalNTajIa, PyKOBOJUTEISIM SHEPTETHIECCKUX OPTaHU3AIMH CIIOKHEE BHEAPSTH HOBBIC
TEXHOJIOTHH W TPOAYKIHIO C TOYKH 3pEHHUs] OyAymied OKymaeMOCTH 3aTpaT Ha MX BHEAPEHHE, OCOOCHHO Ha
MepBOHAYAIbHBIX 3Tanax. CyIecTByIomas CUTyalus JOMOTHUTEIBHO OCTIOXKHIETCS TEM, UTO Y BCEX UTPOKOB Ha
WHHOBAITHOHHOM 3HEPIeTHYECKOM PBIHKE UJIEH PasHbIE HHTEPECHI.

IIpn TakOM NOJIOKEHWH BEINEH, C LENbI0 ONPEICICHUS CBOEH MO3WIMHM B BOIPOCAX Pa3BUTHUS WIH
BHEJPEHHUS TOW WM MHOW HOBOW TEXHOJIOTMM WJIM NMPOAYKIWH B SHEPreTHUKE, BAXKHBIM CTAHOBHTCS 3HAHUC
OCHOBHOM KOHIIEIIIMM Pa3BUTHUsI CHCTEM JJIEKTPOCHAOXKEHHUS, B pa3zpe3e OyIyIlero BIMSHUS ITUX CHCTEM Ha
pa3IUYHbIE CETMEHTHI SHEPIeTUYECKOTO PhIHKA, U ONIPEIENEHUS] OCHOBHBIX PHCKOB B CIIy4ae UX BHEIPEHHUS.

B cBs3u ¢ 4em, B IaHHOW CTaThe PacCMaTPHBAIOTCS HOBBIE TEXHOJOIMYECKHE HYXKIBI, KOTOpbIe OyayT
OCTPO OIIYIIAThCs B 0003pHMOM OyaylieM, KOTOpble MOXXHO OyIyT aJanTUpOBaTh B HMEIOLIYI0 CHCTEMY
JNIEKTPOIHEPIeTUKU IIyTEM IIOCTEIIEHHOTO TMePEBOOPYKEHUS W MOJICPHH3aLUMK WH(PPACTPYKTyphl CeTeit
INEKTPOCHA0KEHHS U DIIEKTPOIIepEeIayu.

ABTOpBI CTaTbH, OCHOBBIBASICH HA TPEIIOJIOKECHUH, YTO COBPEMEHHBIE CHCTEMBI JJICKTPOCHAOKCHUS U
CHCTEMBI JIEKTpOCHa0KeHHA Oyaymiero OyayT KapJHHAJIBHO OTJINYAThCSA APYT OT ApYra, BCE XK€ IOIBITAINCH
OLICHUTh TMOTEHIMAJ CYIIECTBYIOIINX WH(PPACTPYKTYp 3IEKTPOCHAOKAIOMIMX W TEPEIAlONIMX KOMIAHUH Ha
npuMepe I. ACTaHa Ha NIPEIMET COCTOATEIBHOCTH IIPU BBEJCHUH aBTO3aPSAHBIX CTAHIUH.

s neranpHOTO paccMOTpEHHsS HOBOBBEAEHHS, O€3yCIOBHO, TpeOyeTCsl MPUHATHE HOBOW CTpaTerud B
Pa3BUTHH IPEIaracMoro BapuaHTa PeKOHCTPYKIINH CUCTEMBI SIEKTPU(PHUKAIIIH.

KaroueBble ciioBa: AnbTepHaTHBHBIE M BO30OHOBISIEMbIE MCTOYHUKH SHEPTUH. JHeprocOeperaromnye
UCTOYHHMKU OSHEprud. MoOuNIbHbIE YCTpOWCTBa, 53JEKTpOMOOWIM | arperartbl. [luTaromme CTaHIUH
aKKyMyJISITOpHBIX OaTapeil. CeTh 3apshKAIOMIMX KOJOHOK B PErHOHE, MEramojiuce W T.J. AKKYMYJSTOPHBIC
Garapen, ABTo3apsiiHas ctaHuus. IIpoOer. ApceHan 3apsyKeHHBIX aKKyMYJISTOPHBIX OaTapei. DiekTpudeckas
MOIITHOCTb.

Annotation

At the moment, new technologies and achievements in the field of energy efficiency are widely covered,
whichmore and more appears on the market of innovative products for the energy sector. Among all the variety
of proposals, it became more difficult for the investor to make his choice about investing capital, the heads of
energy organizations find it more difficult to introduce new technologies and products in terms of the future
return on the costs of their implementation, especially in the initial stages. The existing situation is further
complicated by the fact that all players in the innovative energy market have different interests.

In this situation, in order to determine its position in the development or implementation of a new
technology or product in the energy sector, it becomes important to know the basic concept of the development
of power supply systems, in the context of the future impact of these systems on various segments of the energy
market, and identify the main risks in case of their implementation. In this connection, this article deals with new
technological needs that will be acutely felt in the foreseeable future, which can be adapted to the existing
electric power system, by gradually re-equipping and upgrading the infrastructure of electricity and transmission
networks. The authors of the article, based on the assumption that the current power supply systems and the
electricity supply systems of the future will radically differ from each other, nevertheless tried to assess the
potential of existing power supply and transmission companies by the example of Astana for consistency when
introducing auto — charging stations.

For a detailed consideration of the innovation, of course, it is necessary to adopt a new strategy in the
development of the proposed version of the reconstruction of the electrification system.

Key words: Alternative and renewable energy sources. Energy — saving energy sources. Mobile devices,
electric vehicles and aggregates. Feeding stations of storage batteries. Network of charging speakers in the
region, metropolis, etc. Batteries. The autoloader station. Mileage. Arsenal of charged batteries. Electric power.

Introduction

Since the general recognition and the beginning of a large — scale application of the
existing concept of the electrification system, the founder of which is the Russian electrical
scientist M.O. Dolivo-Dobrovolsky [1], proposing to the world a three — phase system
consisting of: a source, transmitting electric power lines, a transformer and a consumer, there
were no significant changes in this aspect. The development and introduction in 1891 of
three-phase generators, transformers and electric motors, which had undeniable advantages
over other types of production, transmission and use of electric energy, were the beginning of
the modern period of development of electrical engineering.
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The further development of this system, already in the period of the Soviet Union,
which included all the CIS countries, was the world's largest energy system, which was
determined by a set of electric power stations, power lines, substations and heat networks
linked in one piece by the generality of the regime and the continuity of production and
distribution processes electrical and thermal energy, Fig. 1 [2, 3].

However, during the collapse of the Soviet Union, this unified energy system could not
meet the needs of consumers, in view of the loss of the integrity of the state, and the divided
countries in the initial stage of their development were dependent on it. This circumstance is
an exhaustive factor of the fact that the modern way of economic activity of the world must
be equipped with a sufficient arsenal of the energy resource, that is, the resource that is the
primary source in any technological cycle or process.
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Figure 1 Map of the unified energy system of the USSR

One of the steps taken by the world community in terms of moving away from
traditional ways of obtaining a primary source by the example of transport is the abandonment
of internal combustion engines and the transition to electromotive vehicles. This decision is
caused by the fact that: firstly, not all countries have their own fuel and raw materials
resources; secondly, the world is threatened with environmental pollution by harmful effects
of emissions of heavy volatile waste; well, in the third, the reserves of fuel in the bowels are
depleted and are calculated tens of years before their full consumption.

At the moment, already major industrialized countries are carrying out search activities
for large — scale commissioning of alternative and renewable energy sources, bypassing the
traditional ones, involving safe and environmentally friendly technologies in operation. Along
with the well — known ecological and energy — saving sources of energy, the need to create
transport based on electric traction is simultaneously being revealed. This was announced in
Paris at the World Conference on the United Nations Framework Convention on Climate
Change (COP21) by countries such as the United Kingdom, Germany, the Netherlands,
Norway, and several US states: in particular, a ban on the use and operation of cars on fuel
fuel after 2050 [4, 5]. However, no such mobile devices have been found that supply electric
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power to machines and aggregates to a sufficient extent, which could be charged in time in
the same way as vehicles can be refueled with fuel.

Analysis of existing energy systems allows, on the basis of the traditional method of
electric power generation, to start preparing for the development of new battery feeding
stations that will collect «free» power [5], which takes place during the minimum loads,
instead of transporting it for long distances and providing electric power other regions or
countries. Such an approach in solving the problem of providing electricity, will give
independence to individual regions or countries, from the centralized supply of electrical
energy. Feeding stations should include all alternative sources that are known to date,
including traditional ones on fuel combustion, and also have a sufficient degree of
communicability, implying the withdrawal from the cycle of the technological chain of non-
current or non-conforming methods of generating electricity. Also, feeding stations should
have a wide network of charging columns in the region, a metropolis, etc., and a large reserve
of batteries that would be in a charged state in charging stations or columns ready to replace
the discharged battery of the vehicle every minute. Figure 2 shows a network of automobile
charging stations (Filling stations), where the main source of such a station is a set of different
types of electrical, both traditional and renewable and alternative energy sources. A network
of charging stations is distributed from the main or main station.

Fig. 2 Network of charging stations from the main source
of electrical energy

So, if we consider as an example one of the megacities of Kazakhstan, the city of
Astana, then in 2017 it was officially announced that there are 1 million people residing in
this city. According to situational statistics, it can be assumed that for each person, on
average, there is one vehicle each. The number of petrol stations was fixed 49 on the territory
of the city [6]. If, on the average, each driver of a motor vehicle is fueled by approximately
200 km of travel, and a day travels from 30 km to 40 km, it can be assumed that he pours in
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the filling station 1 — 2 times per week. Consequently, all gas stations serve a week from
20,000 to 40,000 vehicles.

The same statistics can be assumed with auto — charging stations, since if we assume
that the average passage time on one charge is within the same limits, i.e. 200 km of run, then
a day will be driven into the charging station from 3000 to 6000 thousand electric vehicles.
This means, according to the proposed theory, each autoloader should have an arsenal of
charged batteries in the amount of the maximum value of the statistics given — this is 6000
ready — to — replace batteries.

Such charging stations will consume in a day from 1.1 MW to 2.2 MW of electric
power P, assuming that the charging current | will be 15A, and the output voltage U at the
terminals of the charging station will be 24 V:

P, =UI = 2415 =360W

P, — this is the power used to charge one battery.

Therefore, if 3000 to 6,000 thousand batteries are charged per day, then a day will be
consumed:

P, =P, -3000 = 360-3000 =1080000Bm ~ 1L1IMW

N — this is the number of batteries per day.

Then all the autoloading stations of the city of Astana, and there are 49 of them, will
consume 50 MW to 100 MW of electric power per day. This is an average of 10 % to 20 % of
the total share of the generated electric capacity of CHPP — 2 in Astana [7].

According to technical data [8], the peak demand of the city of Astana in 2010 was
within 450 MW, while the minimum load could be from the entire share of the maximum load
from 30 % to 60 % [5], depending on the season

Then in the summer period:

paummer _ P. 30 _ 450-30
min 100
Where P ™ — the minimum consumed electric power of the city of Astana in the
summer.

=135MW

P, -60 450-60
100 100

Where PY™*" — the minimum consumed electric power of the city of Astana in the

winter.

From the above mathematical calculations, according to the actual state of the city of
Astana, according to the technical information [8] of the output, and if we take into account
the fact that the current state of the produced capacity is dynamically growing, since in the
long-term plans the launch of CHPP - 3 is planned, it is possible to forecast the demand for
electric capacity per million population of the population. This order from 315 MW to 180
MW of the produced capacity of the city of Astana can be sent, at the minimum hours of
operation, to the charging stations. Even those electric power data, given from the official
sources of Akimat of Astana, can fully cover the possible needs of charging stations under the
appropriate scenario of development, as proposed in this material.

=270MW

. winter __
Inwinter: Pnn =
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For clarity of the theoretical material presented, let us consider the daily graph of
electrical loads (Fig. 3), given in the literature [9], which is a typical case for a multitude of
cities and regions.

— Pu% As can be seen, from the daily
' schedule in winter time, about 70 % of
the potential capacity is consumed, and
in the summer, even less than about 40
% of the total electric power production.
The example given above, consumption
of the city of Astana, corresponds to a
typical example from a literary source
[9]. From the graph it follows that the
minimum winter load of up to 50%, and
in summer up to 30 % of the total
generated electric power, per day falls
10 ] on the period from 22 pm on the day to 6
: m= w=  Py- summer am of the day, which is 8 hours in total.
6 5 48 8‘ 1:3 1914 12 18 90 o2 24 Th If the time t is taken to fully charge one
| battrt]eryr,] the_ coniutr_ned elecgrlc %nergé/ t?f
i i each charging station can be reduced by
Fig. 3. Daily schedule of electrical load. 4 times, alternately charging the
batteries, grouping each connection of the chargers for 2 hours, for a total of 8 hours.
However, we must add that the first half of the working day is also not loaded to the
maximum values, which can further reduce the consumed electric energy of the charging
stations and reduce it in 5, in some cases 6 or more times.

Theoretical research and review of sources of technical literature show that new
technological needs that will be acutely felt in the foreseeable future can be adapted to the
system of electric power industry, by gradually re — equipping and upgrading the
infrastructure of electricity and transmission networks.

It should be noted that the infrastructure that is currently operated by electricity supply
and transmission companies can fully be suitable for developing a new concept of
electrification, implying the introduction of auto — charging stations.

For a detailed consideration of the innovation, of course, it is necessary to adopt a new
strategy in the development of the proposed version of the reconstruction of the electrification
system

Such supply stations, in turn, will introduce changes in the concept in engineering
related to the rapid replacement of discharged storage batteries by charged ones. It is proposed
to provide for the design of vehicles an automatic detachable battery device, and the batteries
themselves had a single standard geometric dimension that would fit all sizes without
exception, including cargo, sea, air, etc. means of transport.

Conclusion

Thus, the rising problem directly connects two completely different directions of
national economy that can complement each other and solve the urgent task of stable
provision of primary energy of vehicles based on electromotive force, in exchange for fuel
stations on fuel.
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Anjgarna
byn makamana JoHeKepiey eHAIpiciHe CTaHAapTTay MEH cepTU(HKATTayIblH ocepi KapacThIPhUIAIBL
MareMaTHKaJbIK CTATUCTHKAHBIH LICKapabIK eCeNTepiHiH MeKapalapblHbIH MApTThl — PYKCAT eTiIreH Oaranay
SMiCiH KOIAaHy apKBLIbI IOHEKEpIIeY OHIIPICIH cepTuUKaTTay MEH CTAaHIAPTTAY TOCUTIH OOBEKTHBTI TYpIe icKe
aceIpy MYMKIiH 607161. KOMIIBIOTEPIIiK MOEINBACYTe KOJIAHBUIATHIH MaTEMATUKAJIBIK CTATHCTHKAFa HET13/IelreH
JKAITITBI JKAJIITBI HOTHOKEJIep KopiHeai. ByriHri KYHHiH JKYMBICBI MaHBI3]IbI )KOHE CYPaHBICKA He.
Tyiiinai ce3nep: noHeKepey oHAIpici, MeKapalbIK ecell, cepTuHrKarTay, CTaHAapTTay, CTATUCTHKA.

AHHOTAIUSA

B nmaHHO# cTaThe HCCIICAOBAHBI BOIPOCHI BIMSHUS CTaHJAPTH3AIMUA U CEPTUGUKAIMM HA CBAPOYHOE
pou3BoACTBO. [Ipu moMoniu MeTosia yCJIOBHO — JAOMYCTUMBIX OLIEHOK I'PaHMI] KPaeBbIX 33/1a4 MaTeMaTHYECKOU
CTaTHCTHUKH, CTAJ0 BO3MOXKHBIM Ooyiee OOBEKTUBHO OCYIIECTBIISITh MOAXOM K TPOIECCY CEPTUPHUKAIUUN U
CTaHJApTH3AIMA CBAPOYHOTO MPOU3BOJCTBA. [l0Ka3aHkl OOIIKE YHHBEpCAIbHBIC PE3yIbTaThl, OCHOBAaHHBIC Ha
MaTeMaTHYECKOW CTATHCTUKE MPUMEHHUTEIBHO K KOMITBIOTCPHOMY MOJICIUPOBaHMIO. PaboTa Ha ceromHsAUIHUI
JICHb SIBIICTCS aKTYaIBHOW U BOCTPEOOBaHHOM.

KawueBple cjoBa: CBapoYHOE MPOW3BOJICTBO, KpaeBas 3ajada, cepTU(UKAIMs, CTaHIApTH3AIHS,
CTaTHUCTHKA.

Annotation
This paper explores the impact of standardization and certification on welding industry. Using the method
of conditional — permissible boundary estimates of boundary — value problems of mathematical statistics, it
became possible to more objectively implement the approach to the certification and standardization of welding
industry. Shown are general universal results based on mathematical statistics applied to computer modeling.
Work to date is relevant and in demand.
Key words: welding industry, boundary — value problem, certification, standardization, statistics.



