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Conventional charging. Conventional charging generally refers to the use of
AC voltage and low current for charging. Generally, it adopts single-phase 220 V
or three-phase 380 V alternating current, and the charging current is generally
about 15 amperes, and the time required to fully charge a car is generally more
than 8 hours. At present, most of the charging piles built in neighborhoods, units
and public parking lots adopt this charging method. This charging method has ob-
vious advantages:

1) the cost of building and maintaining charging piles is low;

2) very suitable for free time charging, work, shopping malls, evening rest time
can be a long time charging;

3) less loss to the battery, the conventional charging method is lower power
and gentler, which can effectively extend the service life of the battery;

4) less impact on the power grid, because of its smaller charging current, less
impact on the existing grid load, and can be constructed in most of the sites.

The disadvantage is that the charging time is too long to cope with the charg-
ing needs during long-distance traveling and emergency charging needs, etc.

From the above analysis, it can be seen that this type of charging method is
very suitable for personal and corporate EV users for daily power supply, but can-
not meet the charging demand in emergency situations.

Fast charging. Fast charging generally refers to what is often referred to as
"DC fast charging"”, generally using a three-phase four-wire power supply, the
charging process can reach more than 150 amps of current, charging power is very
large. It takes less than 2 hours to charge an uncharged electric vehicle to 80 % of
its capacity, but when the capacity is higher than 80 %, the charging pile will re-
duce the charging current to protect the battery and adopt trickle charging mode.
This charging mode is currently used in highway parking areas and centralized
electric vehicle charging stations. The advantages of fast charging mode are:

1) charging speed is very fast, suitable for continuous use of vehicles and
emergency situations;

2) charging mobility can be compared to gas stations and gas stations, do not
need a large parking lot.

The disadvantages of this type of charging are:

1) in the current battery technology, and the limitations of heat dissipation ca-
pacity, rapid charging on the vehicle battery damage is greater than the conven-
tional charging method, is not suitable as a conventional means of charging;
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2) the cost of construction and maintenance of charging piles is higher, and the
corresponding charging service fee is also higher;

3) due to the high charging current, this charging method has high require-
ments for safety umbrella;

4) the impact on the power grid is great, the charging load of the centralized
charging station has a great impact on the power grid, which generally requires the
reconstruction and expansion of the corresponding distribution network.

From the above analysis, it can be seen that the fast charging method is very
suitable for emergency power supply, and its application in highway charging sta-
tion and centralized charging station in the city is very promising.

Battery replacement method. The battery replacement method generally refers
to the method of directly replacing the on-board battery when the electric vehicle
needs to be replenished with electric energy. This method of replenishing electric
energy isolates the electric energy supply of electric vehicles from the power grid,
which is very suitable for electric vehicles with uniform standard batteries. The
State Grid Corporation, the Southern Power Grid Corporation, and most new en-
ergy vehicle manufacturers are working on this charging method, which is now
mostly used in large-scale demonstration electric vehicle projects such as electric
buses.

The advantages of the battery swap method are:

1) the efficiency of the vehicle for electrical energy replenishment is very high,
which greatly improves the flexibility and practical efficiency of electric vehicles;

2) the replaced batteries are generally charged centrally, and reasonable plan-
ning of the charging time can match the adjustment of the power grid load;

3) the testing of the replaced battery has a positive effect on the maintenance
and service life extension of the battery.

At the same time the disadvantages of this method are:

1) it requires a lot of human and material resources to maintain the battery,
which raises the cost of charging;

2) at present, there is no unified standard for the battery and charging support-
ing technology produced by different companies and enterprises, and there are
technical barriers between each other;

3) it has not been able to adapt to the charging needs of individual users, and is
only used in the group users in this way. From the above analysis, we can see that
this way of electric energy replenishment, there are still large limitations, and there
are still many problems that need to be overcome if we want to apply it on a large
scale.

In summary, the three types of electric vehicle charging stations can be taken
in the electric energy supply method has its own advantages and disadvantages.

Combined with the existing technical conditions, the new electric vehicle
charging station in the city is the most suitable for fast charging method of electric
energy supply among the current electric energy supply methods.

38



JI. CHDKOY, 1. B. KAIICKHH
Benopycckuii nayuonanvHulli mexuuieckul ynugepcumem, Munck

AHAJIA3 IPEUMYIECTB U HEIOCTATKOB METOJ10B
MNOIIOJIHEHUS SHEPTUH AJIA 3APSI/IHBIX CTAHIIMHU
JJI51 QJIEKTPOTPAHCIHIOPTHBIX CPEJICTB

VK 656.2

0. A. XO/]OCKHHA
Benopycckuii 2ocyoapcmeennulii ynugepcumem mparcnopma, 2. I omens

HPEOBJIAJAIOIIASA POJIb BEKTOPA KAYECTBA HA COBPEMEHHOM
I9TAIIE OPTAHM3ALNHA KEJTE3HOJOPOXHbBIX TIEPEBO30K

Ha coBpemMeHHOM 3Tane PKOHOMHYECKOTO Pa3BUTHs B HAIIEH CTPaHE XKeles-
HOJOPOXKHBIE NEPEBO3KH MIPAIOT BEChbMa 3HAUMMYIO POJIb — O0ECIIEeUCHUE CBOE-
BPEMEHHON M Ka4eCTBEHHOI OpraHM3aIlMM JOCTaBKH I'PY30B M IACCAXXUPOB SIBIIS-
€Tcd BaXXHEUIIMM AacleKTOM «KOMIUIEKCHON YCIyTH» WIM «KOMIUIEKCHOTO
npoxykray. IloaToMy pa3BUTHE KEIE3HOAOPOKHOTO TPAHCIOPTA AOJDKHO JIBH-
raThCsl HalpaBJIEHHO, B COOTBETCTBUH C YCTaHOBJICHHBIM B TOCY/AapCTBE BEKTOPOM
kadecTBa. KauecTBeHHOE IIpeoOpa3zoBaHUe MPOLIECCOB OPraHU3aLUH NIEPEBO30K Ha
OCHOBE HCIOJIb30BAHUS aKTyaJIbHBIX COBPEMEHHBIX TEXHOJIIOTHYECKUX PEIIEHHUH, C
MO3JEMEHTHBIM MIPHUBICUYEHHUEM UCKYCCTBEHHOTO MHTEIUIEKTA SIBJIAETCS OAHUM M3
HanOoJee NEepCIIeKTUBHBIX HaIpaBIeHUH Uil 3P PEeKTUBHOTO (PYHKINOHUPOBAHUS
TpaHCcTIOpTHOW cucteMbl PecyOnmku benapycs. [IpuMeHeHne ykasaHHBIX pere-
HUI MO3BOJIUT HE TOJBKO HA KAYECTBEHHO HOBOM YpPOBHE MOJOWTH K COBEpIIECH-
CTBOBAHUIO JKCIUTyaTallUOHHON JIESATENbHBIX OTAEIABHBIX CTPYKTYPHBIX MOApa3ze-
JICHUH JKEJIEe3HOM JOpOTH, HO M CKOOPAWHHUPOBATH MAEATEIBHOCTh OTAEIBHBIX
CIy’X0 ¥ aJMMHUCTPATUBHBIX HOApa3JelIieHNH Ha OCHOBE MHTEIIICKTYaJIbHON OTI-
TUMHU3ALMOHHO-UHTETPATUBHOM YIIpaBJIEHYECKOM Mojenu. B kadecTtBe mpumepa
MOJKHO TIPUBECTH aBTOMATH3WPOBAHHYIO CHCTEMY YINPABIICHHS XO3SHCTBOM CHI-
HaJIM3aIluN U CBs3M bemnopycckoit sxene3noit moporu (ACY III BY), npencrasis-
o11yr0 co0oii mporpamMMmy, HalpaBlIeHHYIO Ha aBTOMaTH3HPOBaHHYIO BHIPaOOTKY
MHOKECTBAa ONTUMM3ALMOHHBIX PEIIEHUH Ui MOBBIEHUS KadecTBa KOOPJIUHA-
M padodero nporecca oprau3anyi. C MOMOIIBIO 3TOH MTPOrpaMMBbl MOXKHO T10-
BBICUTH 3(Q(QEKTUBHOCTH PAOOTHI NMPEANPHUATHS 32 CUET aBTOMATH3ALUH TEX Olle-
paumii, KOTOpbIE COTPYAHUKAM IMPHUXOJUIOCH BBINOIHATH BPYUYHYIO, TaKUX Kak
y4eT, IUIaHUPOBaHKUE M YINPABIEHUE pecypcaMd KOMIAHMU. A IMPUMEHEHUE HH-
(hOpMaIOHHO-3JIEKTPOHHON CHCTEMBI C HCIOIb30BAHUEM COBPEMEHHOTO METOAA
QR-komMpoBaHus NAHHBIX Ui y4deTa YCTPOMCTB, MICHTU(QHKAIMKU NPUOOPOB C

39



