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Anomauia. Hatisasichugivuum YuHHUKOM RNIOBUWEHHS eHepeoeheKmUBHOCmi
nionpuemcme ma opeauizayitl /lepoicpezepsy A611emupcsa payioHaibHe 6UKOPUCTIAHHS
nanusHo-enepeemuunux pecypcie (IIEP). Ilionpuemcmeéa Hagmosoco nHanpsamy He
ABNAIOMBCL HAUOIIbUL eHePeOEMHUMU 68 cucmeMi [lepocpezepsy, npome 3MeHUIEeHHS
CHOJMCUBAHHA  eJleKMPoeHep2ii  ABNAEMbCA  BANCTUBUM — UYUHHUKOM ) 3HUNCEHHI
cobieapmocmi ix npooykyii. Ynpoooeixc ocmannix 10-15 poxkie y ceimi
CHOCmepicaemvCsl wWupoxe U YCHiuHe 6Nnpo8a0’CeHHs UYaCMOMHO-Pe2ylb08aAHO20
eeKmponpueooy OJisl BUPIUEHHS PIZHUX MEXHON02IYHUX 3A80aHb y 6A2amboX 2any 35X
eKOHOMIKU. Bcmanoeénennss uacmomuux nepemeoprogauie Ha HACOCHe O00JIa0OHAHHS
Hagpmobas 0ae MOANCIUBICIb NAABHO20 Pe2YNI08AHHS pedcumis ix pooomu. Ilpu yvomy
3A6aHMAdCEHHs  eleKMPOOBUSYHIE HACOCI8 OyOe ONMUMANbHUM, ad 6mpamu
eleKmpoeHep2ii MiHIMATbHUMU.

Knwuoegi cnosa: nacoc, wacmomuuti nepemeoprosad, Hagpmobdbasza, mpyoonposio

AkryanbHictb. Ha Hadro6azax
OCHOBHUM CIIOKMBAYEM EJIICKTPOCHEPTii
oOJ1aTHAHHS.

SABJIAETBCA HACOCHC

TexHonoriyauii mporec podOTH IUX

MIIIPUEMCTB  Tiependadae  peBepcHy
MepeKavKy MaJTUBHO-MACTHIHHUX
MarepiajiiB  MDK pe3epByapaMu  Ta
3QI3HUYHAMH W aBTOIMCTEpPHAMHU.
Oco06MBICTIO pobotu HadTO0Oa3
SIBJISIETHCS HEPIBHOMIPHICTh

3aBaHTAKEHHS 00JIaIHAHHS Yepe3 pI3HY
notpedy B KUIBKOCTI
HaTOMPOAYKTIB 13

3aBaHTAXCHHS HACOCHOI CTaHIli Oyze

nepeKayaHmnx

4acoM, TOMY

TaKkoXX HE PIBHOMIDHUM uepe3 Pi3HYy

Ne 4 (92), 2021

Hayxosi gonosiai HYBIlIl Ykpainu

BEJIMYMHY THUCKYy Ta TMoAadi B
TpyOonpoBogax.  Jus

3aJ]aHOTO PEXKUMY pPOOOTH HACOCHOI

MIITPUMKH

CTaHIl] 3a 3MIHMA 30BHINIHIX YMHHUKIB,
110 BIUIMBAIOTH Ha ii poOOTY, HEOOXITHO
MPOBOJIUTH KOHTPOJIb 1 PEryJIIOBaHHS
pEXKUMIB pOOOTH HACOCHUX YCTaHOBOK.
s ¢yHkis Moxe OyTH po3fiieHa Ha
1B HaIPSAMU: pEryIIOBaHHS
TiApaBIIYHUX PEXUMIB pOOOTH HACOCIB,
KWW 3aCTOCOBYETHhCS Ha HadToOazax, i
pEryItOBaHHS eHeproe()eKTUBHOCTI
poOoTu oOnagHaHHS HACOCHOI CTaHIIII.
Hns HACOCHUX YCTaHOBOK

BIJILIGHTPOBOT'O TUITY 3aCTOCOBYIOTH TaKi
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CIocOOM  KOHTPOJIIOBAHHS THUCKY M
nojaui piguam [1]:

- JIpOCEeIOBaHHSIM TPyOOIpOBOIY;

- TIEPENMyCKOM YaCTUHH TOTOKY
PIIMHU 3 BUXIJIHOTO TaTpyOKa Hacoca y
BX1JIHIH (OairmacyBaHHs);

- MOIAKJIIOYEHHSAM 1 BIIKITIOUYEHHIM
HACOCIB (CTYIICHEBE PETyJIIOBaHH);

- 3MIHOI0 IIBHJIKOCTI OOEpTaHHsS
poOouoro KoJieca Hacoca.

YacTOTHO-pEryibOBaHUM  IIPUBOJ
(Variable Frequency Drive, VFD) -
cucrema YHOPABIIHHS 4aCTOTOIO
o0epTaHHS pOTOpa ACUHXPOHHOrO (200

CI/IHXPOHHOFO) CIICKTPOABHUI'YHA.

Ckiajiaetbes 3 BIIACHE €JIEKTPOJBUTYHA
1 YaCTOTHOTO TIEPETBOPIOBAYA.

[lepeTBOprOoBaY 4acTOTH YIpaBIIsie
CJIEKTPUYHUM JBUTYHOM 1 BJIsSIE COOOIO
CJICKTPOHHMI CTaTWYHUI mpuctpiil. Ha
BUXOJ/1 TIEpeTBOpIoBada (PopMyeThCs
CJIEKTpUYHA Hampyra 31 3MIHHUMH
aMILIITY00 1 YaCTOTOIO.

Ha3Ba «4acTtoTHO-peryiapoBaHun
€JIEKTPONPUBO» 3YMOBJIEHO THUM, IO
PEryJIIOBaHHS IIBUIKOCTI OOepTaHHS
JIBUT'YHA 3/IIICHIOETHCS] 3MIHOIO YACTOTH
HaMpyTy KUBJICHHS, 10 MOAAEThCSA Ha
JBUTYH BIJl TIEPETBOPIOBaYa YacTOTH.
Cxema YaCTOTHO-PETYJILOBAHOTO

MIPUBOJYy PUBEJEHA Ha puc. 1.
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Puc. 1. CxeMa 4acTOTHO-PeryJibOBaHOT0 NMPUBOJY.

JOCJIII’KEHD.
MepeTBOPIOBAYIB

MeToauka
Buxopucranns
4acTOTH I KEpPyBaHHS HACOCAMU
JIO3BOJISIE:
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- 3HU3WUTH BTPATHU EJICKTPOCHEPTII,
Ta 3HOC OOJIagHAHHA TIOB'A3aHl 3
PETYJIIOBaHHSIM  MPOMYKTUBHOCTI  3a

JIOTIOMOTOFO IPOCEITIOI0YMX KITAMaHIB.
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- 3MCHIIMTH HaBaHTAa>XCHHA

eJICKTPOJABUTYHA 1, SK  HACIIJIOK,
3HU3UTH CJIEKTPOCIIOKMBAHHS 3a
30epekeHHsT HEOOXI1AHOT MOTYKHOCTI
Hacocy [2].

Po3paxyHOK TEXHIKO-€KOHOMIYHHUX
MIOKA3HHMKIB BIIPOBAPKCHHS YaCTOTHO-
PETyILOBAHOTO CIICKTPOIIPUBOY
BUKOHaHMK Ha npukianal 10 “Kombinat
“Atictpa” M. YepHiriB.  OCHOBHOIO

METOK  JISJIBHOCTI  KOMOIHAaTy €

IIpUMAaHHS, 30epiraHHs Ta
B1/IBAHTA)KEHHS Ha(TOMPOIYKTIB
JEpXKABHOTO MaTeplalbHOTO pPE3EPBY.
BupobHu4i  moTyX’HOCTI Ha

HaJlMBl  3aJI3HUYHMX  IIUCTEPH 1

3JIMBI-
aBTOTPAHCIIOPTY JI03BOJISIFOTH

3MIMCHIOBATH BaHTaXHI omepamii 3
MPOAYKTUBHICTIO 350 TOHH 3a TOJIUHY.
O0’exT, ae MPUITYCKAETHCS
BCTAHOBJICHHS YaCTOTHUX
IIepeTBOPIOBAYIB HA HACOCH TOIISIETHCS
Ha TPU YACTHHH: TPOJIYKTOBA HACOCHA

craniisg Nel, 31MBHO-HAJIMBHA €CTaKaga

jJiBa YacTMHA Ta 3JIMBHO-HAJIMBHA
ecTakajia IpaBa YacTHHA.

nepeTBoOproBayi
BIIMOBIHOT TMOTYXXHOCTI 3 TIaHEJISIMHU
ABB ACQS580

BCTAHOBJIIOBATH  Ha

YacroTi

KEepyBaHHS
nependayaeTbes

MapKH

HaWOLIBII 3aBaHTaKEHI HacocH [2].

YacroTHi nepeTBOproBayi
cimerictea ACQS580 Oynu po3pobiieHi
MEepIIOYEProBO TUTSI CUCTEM

BOJOIIOCTAYaHHS Ta BOJOBIABEICHHS 1
MIIXOAUTh  AK  JJIsl  YIOPaBIIHHS
IIBUJIKICTIO JIBUTYHA OJIHOIO Hacoca,
TaKk 1 YNOPaBICHHS TIPYNOK HACOCIB.
ACQ580

JO3BOJIAIOTL 3HHU3UTH BUTpPpATU IIPpHU

YacTtoTHI  mEpeTBOprOBayl

eKCILTyaTaIlii 1 00cIyroByBaHH1

HAaCOCHHX CHCTCM 3aBIsKH

PI3HOMaHITHUM BOYJOBaHUM (DYHKIIISIM.

3aBasku ~ BOYIOBAaHMM  HACOCHUM
(GyHKLIA 4YacTOTHUI  NEpeTBOpPIOBAY
HNIATPUMYE ONTUMAJIbHY poOoty
CUCTEMHM, OINTHMI3YIOUH, BOJHOYAC,

BUTPATH €JIEKTPOCHEPT1i.
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Puc. 2. YactroTrHuii nepersopoBay ABB ACQ 580 nactinHoro rumy
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TexHIKO-eKOHOMIYH1 JIOTIOMOTOI0 KOMIT FOTEPHOT  MpOrpamMu
PUMP SAVE nanmanoro BUPOOHHUKOM

ABB.

ITOKAa3HUKH
BCTAHOBJICHHAA JaCTOTHHUX

NEPETBOPIOBAYIB  PO3PAXOBYIOTHCSA 3a

P“mnsaw Qe Corted |Z| Compared to Variable Speed AC Drive Control

ERL]

Pumg Dt System Dala Customer : Aystra
Hominal Volume Flow [_360 |m¥h  Efficiency Liquid Density [ 0.5 |kgidn®  Application:
=100 lis
Mominal Head m Max Head [ 45 |m StaticHead [ 3  |m Ampite
Oppmratinng Proi Energy Consumed
Annual Running Time | 2 100 |h o - = = — =
B1000
Bl o= = Oh atnominal flow — oo
| Elol® = onh atso%fiow s | o
g | Ed25]% = 525h at50% flow T = |
F | Ea0]% = =40n  at70% flow E =
& | E]25]% = 525h ate0%flow B am | 20
Ul Ef40]% = 210h  at50% flow = 30000
'; Eloj% = oh at40%flow s | 200
Bl o= = Oh  =t30%flow = -
] o]= = Oh  at20% flow - 2
100 On-0rt WED
M rement Liniits: -
Adjust Graohi
W Metic | US Screen (sl il Annual Energy Saving | 30 458 [kwh
. . Annual CO; Reduction | 15229 (kg
Matar Deta — Fo == €O, Emission Per Unit —— 05| kg/kWh
Mominal Power [75 Jew  szEw )
Pal 10% =i
Motor Voltage [[380 |w satey mangin Currency Unit UAH Annual Money Saving | 87 109 |UAH
Energy Price 286 | UAH/WE
Investment Cost|[ 124 245 |UAH Payback Period years
Mominal Efficiency 920 %

Puc. 3. Po3paxyHOK TeXHiKO €KOHOMIYHMX NOKA3HUKIB /Js Hacoca 3a
A0moMororw komm’wrepuoi nporpamu PUMP SAVE

VY Tabnuii 1 mpuBeneH1 TEXHIYHI HEOOXiHO  OOJaJHATH  YaCTOTHUMHU

XapaKTEPUCTUKHU HACOCIB, AKOT NepeTBOPIOBaYaMHU.

1. TexHiYHi XapAKTePUCTHUKH HACOCIB, HA SAKHUX IUIAHYETHCS BCTAHOBUTH
YaCTOTHI MepeTBOPHOBaYi

YMOBHE 1TO3HAYECHHS
Hacocy

Nel
6HJIB(0)

No3
6HJIB(0)

CM-150

GHJIB(6)

Miciie BCTaHOBJIEHHS

[IponykToBa HacocHa
craumisa Nel

3IUBHO-HAJIUBHA
ecrakaja JiBa

3IMBHO-HAJINBHA
ecTakajia rmpaBa

piK, TOJI/piK

CTOpOHA CTOpOHA
T[IpoayKTHBHICTh, M>/TOJ 360 360 145 360
[ToTyxHicTh nBUTYHA, KBT 55 75 30 55
KK/ nBuryna 92 91,4 91,4 92
Cepepiii wac poboti a 2100 2100 2100 2100
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Meta JOCJIiPKeHHSA —
BUKOPHUCTAHHS YaCTOTHO-
PEryIbOBaHOTO MPUBOAY JJIsI KEPYBaHHS
Hacocamu.

Pe3yabTaru AOCTiTAKEHb.
Po3paxoBaHo Taki TEeXHIKO-EKOHOMIYHI
MOKAa3HUKUA BIIPOBAIKCHHS YaCTOTHO-
PEryJIbOBAHOTO €IEKTPOIPUBOAY:
CJIEKTPOCHEPrii B
HaTypaJbHINA Ta rpoIIoBid BennunHi: 90
tuc. kBt-rox abo 270 tuc.rpH;

- EKOHOMIA

- KariTaabHI 3aTpaTu Ha

BIIPOBAKCHHS YaCTOTHUX
nepeTBoproBayiB — 540 Tuc. rpH;

- IPOCTUH Ta JAUCKOHTOBAHHMM (3

BpaxyBaHHsIM  1HOIAID) — TEepMiHU
okynHocTi: 2,0 Ta 2,5 poKiB;
- BHYTPIILIHIO HOpMY

peHTabeNbHOCTI MpoeKTy Ha nepioa 10
POKIB
obmagnanHs) — 46,8 %;

(rapanTii  BUpOOHMKA  Ha

-  YHCTYy TPHUBEACHY BapTICTh
npoekTy Ha nepioa 10 pokiB (rapantis
BUpOOHHMKAa Ha oOmamHanHs) — 950
THC.TPH.

BucHoBku. 3a JIOITOMOT OO
pPO3paxoOBaHUX  TEXHIKO-EKOHOMIUHMX
MMOKa3HUKIB BIPOBAHKCHHS YaCTOTHO-

pEryiaboBaHOTO enekTpornpuBoay Ha 1O

Cnucok BUKOPUCTAHMX JIAKepeT
1. II. lly6ak, [. bopct, YepHsaBcbkuii

A.B. [Toci6HuK 3 €HpEroayJIuTy.
KoncynsTyBanHs MiIPUEMCTB 10]10
eHeproedekTUBHOCTI. [EnmekTponnuii pecypc|
Pexum JIOCTYILY:

https://uamap.org.ua/storage/ITocionnk%203%

20eneproayaury.pdf (mata 3BEPHEHHS
22.07.2021).

2. UYwmxenko U. M., Aanpuenxo I1. JI.,
bapan A. A. CrnpaBOYHUK o
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“KombOinaT “AlicTpa” Ta TEXHIYHHUX
0CcOOJIMBOCTEN  JaHOro  oOJagHaHHS
MO>KHA 3pOOUTH HACTYITHI BUCHOBKH:

- el 3axiz JIO3BOJINTD
M1 IPHEMCTBY 3€KOHOMHTH
eNeKTpoeHeprito g0 25 % piuHOTO
CIIOKMBAHHS Ta IIPOJOBXKHUTH TEPMIiH
eKCIuTyaTarlii o0JiaTHaHHS;
3ax1J1

- men SIBJISIETHCS

€KOHOMIYHO  peHTa0eIbHUM,  MOro
BIPOBA/IPKCHHST JI03BOJIUTH TOBEPHYTH
BKJIAJICHI KOIITH 4epe3 2,5 pPOoKiB Ta B
MOJAJIBIIOMY OTPUMYBATH (PiHAHCOBY
BUTOLY.
Pexomennarii. Bukopucranus
MPUBOY
PEKOMEHOBAHO IS BUKOPUCTAHHS Ha

NIAIPUEMCTBAX HAa(TOBOro HaNpsMy

JaCTOTHO-PETYJIbOBAHOT'O

cuctemu JlepxkpesepBy YKpaiHu.

s T ABUAIIICHHS TOYHOCTI

MOKa3HUKIB EKOHOMIi eJeKTpPOeHepril
PEKOMEHJIOBAaHO TaKOX 3alpOBaIUTH

CUCTEMH TEXHIYHOTO 00JIKY

€JIEKTPOEHEPTii Uil KOXKHOI OJWHUIIL

HACOCHOI'O 00J1aTHaHHS, e

BCTAHOBJIFOIOTHCS 4aCTOTHI

MEepPeTBOPIOBAYl 3 BUBOJOM JIaHUX Ha
CEpBEp MiAMPUEMCTBA.

npeoOpa3oBarenbHoi TexHKe. Kues: TexHika,
2001. 447 c.

2. IlpuBoget ABb 1nsa  cucrem
BOJIOCHA0KEHUS, BOJIOOTBE/ICHUS U MEPEKAUKU
TexHoJornueckux xkuakocrert ACQS580, or
0,75 nmo 500 xBt [Enextponuuii pecypc|
Pexxum JOCTyIy:
https://abbua.com.ua/ru/privody-abb-2/
acq580/uploads/541.pdf  (mata  3BepHEHHS
05.05.2021).
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RESEARCH OF EFFICIENCY OF IMPLEMENTATION OF FREQUENCY-
CONTROLLED DRIVE AT HYDROCARBON WAREHOUSES
V. A. Korenda, O. S. Protasov, I. Y. Vyshniakov, N. L. Tciren, T. L. Eremenko,
D. P. Torchilevsky, L. F. Strnad, Z. S. Sirko

Abstract. The most important factor in improving the energy efficiency of
enterprises and organizations of the State Reserve is the rational use of fuel and energy
resources. Oil depots are not the most energy-intensive in the State Reserve system,
but reducing electricity consumption is an important factor in reducing the cost of their
products. During the past 10-15 years, the world has seen the widespread and
successful introduction of frequency-controlled electric drive to solve various
technological problems in many sectors of the economy. Installation of frequency
converters on the pumping equipment of oil depots gives the chance of smooth
regulation of modes of their work. At the same time loading of electric motors of pumps
will be optimum, and losses of the electric power are minimum.

At oil depots, the main consumer of electricity is pumping equipment. The
technological process of operation of these enterprises involves reverse pumping of
fuels and lubricants between tanks and rail and tank trucks. The peculiarity of oil
depots is the uneven loading of equipment due to different needs in the number of
pumped oil products over time, so the loading of the pumping station will also be
uneven due to different pressure and supply in the pipelines. To maintain the set mode
of operation of the pumping station when changing external factors affecting its
operation, it is necessary to monitor and regulate the modes of operation of pumping
units. This function can be divided into two areas: regulation of hydraulic modes of
operation of pumps, which is used at oil depots, and regulation of energy efficiency of
pumping station equipment.

The calculation of technical and economic indicators of the introduction of
frequency-controlled electric drive is performed on the example of state enterprise
"Aystra" Chernihiv. The main purpose of the plant is the reception, storage and
shipment of petroleum products of the state material reserve. Production capacity for
heavy-duty rail tanks and vehicles allows for freight operations with a capacity of 350
tons per hour.

Key words: pump, frequency converter, oil depot, pipeline
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