English to Russian

The duties and responsibility of the consultant will be as follows:

(1) Re-examine the diversion Dam / weir location and configuration
recommendation in the feasibility study and recommend the most
attractive type of structure and configuration and report on the findings
during the inception phase of the project.

(2) Re-examine the Powerhouse and tailrace location and configuration
recommendation in the feasibility study and recommend the most
attractive type of structure and configuration and report on the findings
during the inception phase of the project.

(3) Re-examine the irrigation configuration as described in the feasibility
study and recommend the most technically feasible and financially
attractive method of transfer of irrigation water requirement to the
irrigation areas and, report on the findings during the inception phase of
the project.

(4) Re-examine the sluice and sediment removal works at the head works
and assure that the arrangement will minimize sediment to the conveyance
canal. And, report on the findings during the inception phase of the project

Oo0s13anHOCTH U
CJIeAyIOIUMU:

(1) IlepecmoTperh pa3MmelleHHE W PEKOMEHJALUU 110 KOMIIOHOBKE
JIEpUBALMOHHON TUIOTHHBI, yKa3aHHbe B TOO, pekoMeH10BaTh Hanbosee
MOAXOASIINN THUI COOPYKEHHMSI U KOMIIOHOBKY U TOJTOTOBUTH OTYET O
pe3ynbTaTax Ha Ha4yaJabHOM 3Talle MPOCKTA.

(2) [lepecMoTpeTh pazMelieHUE U PEKOMEHIAIMH TI0 KOMIIOHOBKE 3/1aHUS
I'DC u orBomsmiero kaHaia, ykazaHHble B TOO0, peKoOMEHI0BATh
HanboJiee MOIXOIAIIUN TUIT COOPYKEHHSI U KOMIIOHOBKY U MOJTOTOBUTH
OTYeT O pe3yJbTaTax Ha HAYaJIbHOM JTalle MPOEKTa.

(3) IlepecmoTpeTs KOMIIOHOBKY HppHUranuy, ykaszaHHyiro B TOO,
PEKOMEHJIOBaTh HanOoJiee TEXHUYECKH OOOCHOBAHHBIH W (HHAHCOBO
MIPUBJIEKATEIBHBIA METOJl TOJayu TpeOyeMOoro KOJIMYeCTBa BOJbI Ha
opolllaeMble TEPPUTOPUU U TOJATOTOBUTH OTYET O pe3yibTarax Ha
Ha4yaJIbHOM 3TaIle MPOeKTa.

(4) IlepecMOTpeTb KOHCTPYKIMIO ILIO3a W YyAaJE€HUE HAHOCOB Ha
BOJIOTIPUEMHHUKE H  YJAOCTOBEPUTHCSA, UYTO JIaHHAs  KOMIIOHOBKa
MUHUMU3HUPYET HAKOILJICHME HAHOCOB B TPAHCIOPTHUPYIOIIEM KaHale U
MOATOTOBUTH OTUET O pe3ysIbTaTaX Ha HAYaJIbHOM JTaIle MPOEKTA.

OTBETCTBCHHOCTDb KOHCYJbTAaHTa

oyayTt

Scope of Supply FL 1500-77
The type-tested wind turbine consists of the following components:

Tower: Steel tower, hub height 61.5m. Access ladder including safety
wire, rest platforms, and power cables are in any case located
inside the tower. Inverter, main circuit breaker, and parts of the
controller system including the interface for remote monitoring are
located in the tower base.

Chassis / Nacelle: The chassis, which is a fabricated steel structure, is
the core element in the nacelle assembly. Gearbox, generator, and
yaw system are attached to the chassis. To protect the machinery
against environmental impacts, and to reduce noise emission, the
nacelle is totally enclosed by a cover made of GRP with integrated
grounding cable as a part of the lightning protection system.

Oo0bem nocrasku FL 1500-77

[Ipomienimas aTTecTalliOHHOE UCIBITAHUE BETPOBas TypOWMHA COCTOUT
13 CIEAYIOIINX KOMIIOHEHTOB:

Bammus: CranbhHas OamrHs, BBICOTa OCH BETPOBOM TypOWHBI 61,5 M.
[IpuctaBHas JnecTHHIA, BKJIIOYas IPOBOJIOYHOE OrpaxKICHHE,
OTIOpHBIE TUIAT(GOPMBI U CUIIOBBIE Kabeln BCerja pa3MeniaroTcs B
OamHe. HBepTOp, THaBHBIM BBIKIIOYATeNlb W KOMIIOHEHTHI
CHUCTEMBI PETYJIIMPOBAHUSA, BKJIOYas MHTEpeEnc s YIaIeHHOTO
MOHHUTOPHHTA, pa3MENIAtOTCs B GyHIaMEHTE OallHH.

Pama / OOtekareqb: OCHOBHBIM DJJIEMEHTOM Yy3Jia OOTeKaTems
ABIIETCS paMa, KOTOpas TMpeAcTaBisieT coboil  cOOpHYyIO
METaJUIOKOHCTPYKIMI0. K pame mpukperuisitorcs  KopoOka
nepeiayd, TEHEpaTop, M TNOBOpOTHas cucreMa. s 3amuThl
MEXaHU3MOB OT BO3JCUCTBUU OKPYKAIOWIEH CPEbl, a TAaKXKe I
CHI)KCHMSI YPOBHS IlIyMa OOTeKaTelh MOJHOCTHIO 3aKpPHIBAETCS
KPBIIIKOH 13 snokcuaHon cmoutbl (GRP) co BcTpoeHHBIM KabeaeM




Gear box: The loads are transferred into the chassis via a multistage
gearbox as well as the rotor speed is increased to the required
generator speed. The gearbox consists of two planetary stages plus
a high-speed helical stage. The rotor shaft is integrated into the
gearbox casing, which makes the rotor hub directly connected to
the input shaft of the gearbox. An external oil aggregate supplies
the necessary cooling capacity under high ambient temperature
conditions. Ratio: 1:87.7 (50Hz)

3a3eMJICHUS, SBIIIOIIMMCS YaCThEO CUCTEMbI MOJHHUE3AIINTHI.

KopoOka mnepenau: Harpy3ku Ha pamy mnepenaroTcs C IMOMOIIbIO
MHOTOCTYIIEHYAaTOM KOpOOKM Tmepenad; CKOpPOCTh BpallleHUs
poTopa yBEeIMYMBAETCS 10 TpeOyeMOH CKOpPOCTH TeHeparopa.
Kopobka mepenau cocTOMT U3 ABYX IJIaHETAPHBIX CTYIEHEH, a
TaK>Ke BEICOKOCKOPOCTHOM BHHTOBOM cTymneHH. B Kopiyc KopoOku
nepenady BCTPOEH Basl poTopa, Onaronmapst yemy BTyJKa poTopa
HANPSIMYIO COCJMHSIETCS C BXOJHBIM BajJOM KOpPOOKH Iepeaad.
HeoOxonumoe oxnakieHne B YCIOBHUSIX BBICOKOH TeMIIEpaTypbl
OKpYy’Karome cpeapl 00ecreunBaeT BHENIHSS MacjOyCTaHOBKA.
Koaddumment: 1: 87,7 (50 I'ny)

Russian to English

PbIHOK 3J1eKTpOIHEpruM Y KpauHbl.

IIpo6JieMbl ycoBepIIeHCTBOBAHUSA
B HageXHBIX 3JEKTPOIHEPreTUYECKUX CUCTEMax B KaKIblH MOMEHT
BpEMEHU BBIPaOOTKA »dIEKTpuyYecKor »sHepruun (D) paBHserca €€
norpebnenuto. Jns obecneueHuss OanaHca crnpoca U MPEATIOKEHUS
SHEprocucTeMa JOJDKHA OBITh IEPMAHEHTHO CIIOCOOHA IPOU3BECTH
TpeOyeMblii 00beM DD W JOCTaBUTh €ro MOTPEOUTEN0, B NMPOTUBHOM
cllydae U3MEHEHHUE YacTOThl B CHUCTEME NMOTPEOYET BEEPHBIX OTKIIIOUEHUI
notpeduteneit s obecneueHuss e€ aeecrnocoOHoctu. Crmpoc Ha 329
UMeEeT NEePEMEHHBIM XapakTep B TEUEHUU KaK CYTOK, TaK U B TEUEHUU
JTHEHN HEJIeNH U BPEMEHHU roJia.
CooOpa3HO HW3MEHEHHI0 cIpoca Ha OO U3MEHseTCs Harpyska
Mpou3BOICTBEHHBIX MolHocTel (IIM) aneprocuctemsl. Takum oOpazom,
npeiebHbIE 3aTpaThl Ha IPOU3BOICTBO D 3HAYUTENIHHO BapbUPYIOTCS.
Bricokas HEPaBHOMEPHOCTh 3JIEKTPONOTpeOIeHus BBIHYXJA€T
SHEPreTHUUYECKYI0 OTpacib MOAJEPKUBATh CYIIECTBYIOIIUE U BBOJUTH
HoBble [IM, HemoHMCHONb30BaHME KOTOPBIX MOTPEOUTENI0 B KOHEYHOM
cyeTre MPUXOIUTCS OIIauuBaTh. [lOATOMY BaKHBIM 3KOHOMUYECKUM
MHCTPYMEHTOM MOXET ObIThb BBeJeHME IIeH (TapudoB) Ha I3,
OTPaXKAIIUX €€ pealbHyI0 CTOUMOCTh BO BPEMEHHU.

The electricity market in Ukraine.
Ways for improvement
In reliable electric power systems, at any given time, generation of electric
power (EP) is equal to its consumption. To ensure the balance of supply
and demand, an electric power system must always be capable to generate
the required amount of EP and deliver it to the consumer; otherwise the
frequency change in the system would require rolling blackouts to ensure
its viability. Demand for EP has a variable character during the day, as
well as weekdays and months of the year.

Consistent with the change in demand for EP, load of generating facilities
(GF) in the power system varies. Thus, the marginal cost of EP generation
during the day varies considerably.

The high variability in electricity consumption forces the energy sector to
maintain the existing GFs and bring in new ones, underutilization of
which is to be ultimately paid for by consumers. Therefore, introduction
of prices (tariffs) for EP, which reflect its real cost in time, could be an
important economic tool.

Kpatkoe onucanue

BerpoBbie TypOunbl cepuum FL 2500 xapakrepusyrorcs
HOMMHAJIBHOM MOIIHOCTBIO 2,5 MBT 1 nquamerpom poropa ot 80 no 100
M. B TypOuHax wumeercs (QyHKIMS KOHTPOJI CKOPOCTH BpalIeHHs U

Brief description

Wind turbines of FL 2500 Series have rated output 2.5 MW and
rotor diameter 80 to 100 m. The turbine has a control function of
rotational speed and transformation via a three-bladed rotor mounted on




peoOpa3oBaHus MOCPEICTBOM TPEXJIONACTHOIO POTOPA, YCTAHOBICHHOTO
c HaBETPEHHOMU CTOPOHBIL. JocTynHbl TpH HCTIOJTHEHHUS:
CJIABOBETPEHHOE, CTAHIAAPTHOE u CUJIbBHOBETPEHHOE.

Homunanenas momuocts TypOounst B CTAHIAPTHOM
WCIIOTHEHUH cocTaBisieT 2,5 MBT; Takas TypOuHa 00opyaoBaHa POTOPOM
muamerpom 90 M. TypOuHa mpemHazHadeHa sl paOOThI B YCIOBHSIX,
onpeneneHHbix B crangapre IEC 41600-1 cornacuo IEC 2a.

CJIABOBETPEHHOE wucnosnenue BKJIIOYaeT pOTOP IUAMETPOM
100 m. HomuHansHasgs MOITHOCTE cocTaBiiieT 2,5 MBT B cOOTBETCTBUH CO
cragnaprom |[EC 3a. CUJIbBHOBETPEHHOE wucnonHenue umeer poTop
nuamerpom 80 M 1 MoHOCTh 2,5 MBT cornacho cranaapty IEC 1a.

Bce TypOunBbl mpenHa3HauYeHBl IS HA3EMHBIX  BETPSHBIX
ANEKTPOCTAHLIUN, HO TMPU UX MPOEKTUPOBAHUU TaKkKe COOIIOJEHBI BCE
HeoOXomuMbIe TpeOOBaHHWS K MOPCKOH OSKCIUTyaTalldd: KOHTPOIb
COCTOSIHUS, TpeOOBaHMSI K UCIIOJIb3yEeMbIM KpaHaMm, TpeOOBaHUS K 3aMEHE,
aBTOMaTHYECKas HACTpOMKa MOAKITIOYaeMbIX KOMITOHEHTOB,
SHEPrOHAKOIJICHHE CHUCTEMbl YIIpaBJICHUs IIaroM Jomacteil  6e3
Heobxomumoctu TO.

HMuHoBaloHHasi KOHIIEMIHSI TTO3BOJISET 3aMEHSTh BCE T'OJIOBHBIC
KOMIIOHEHTHI, K TpUMEpy, TeHepaTop, KOpOOKYy Tmepenay, TJIaBHBIN
MOAIIUIHUK M JIONACTH pOTOpa, 0e3 OOBIYHOTO MPUMEHEHHS
TSDKETIOTPY3HBIX KPAHOB.

the windward side. There are three versions: LOW WIND, STANDARD,
and HIGH WIND.

In the STANDARD version, rated capacity of the turbine is 2.5
MW:; such a turbine is equipped with a rotor, diameter 90 m. The turbine
is designed to operate under the conditions described in IEC 41600-1,
according to IEC 2a.

The LOW WIND version includes a rotor, diameter of 100 m. The
nominal capacity is 2.5 MW, according to IEC 3a. The HIGH WIND
version has a rotor, diameter 80 m, and capacity 2.5 MW, according to
IEC la.

All turbines are intended for terrestrial wind power plants; in the
course of their design, all necessary requirements for marine use have also
been met: condition monitoring, requirements to the cranes used,
requirements to replacements, automatic tuning of components to be
connected, energy storage of the blade spacing control system without the
need to perform maintenance.

The innovative concept allows replacing all main components, for
example, the generator, gearbox, main bearing, and rotor blades, without
the standard use of heavy duty cranes.




