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YKPTIAPOMNPOEKT

UKRHYDROPROJECT

IcTopia YKprigponpoekTy posnoyanaca noHag 95 pokiB Tomy, Konu 25 TpaBHA 1927 p. pilleHHAM
ypsgy 6yno cTBOpeHo Bropo BOAHMX JOCHIMKEHb, L0 3rofOM NEPeTBOPUIIOCSH HA MOTYXHWIA IHCTUTYT 3
MPOEKTYBAHHS BOLOrOCNOAAPCHKNX i FiAPOEHEPreTUYHMX 06 EKTIB.

Mpodpinb AisnbHOCTI YKPrigponpoekTy € 06WUPHAM i Hanivye 3anpoekToBaHi kackagu MEC Ha [Hinpi
Ta [HicTpi B YkpaiHi, FEC 3a KOpAOHOM, CMIOPYAN BITPOBUX €MIEKTPOCTaHLi, BOAOCXOBULLA, BENINKI KaHanu
B [loH6aci Ta HagaHIinpsHLWWHI, cyqHONNaBHi cnopyau, rigpoTexHiuyHi cnopyan 06’eKTiB FipHUY0A00YBHOI
NPOMMCIIOBOCTI, BITPOENEKTPOCTaHLii, NiHii enekTponepefadi, niactaHuii, MocTu, JOporu, nignpueMcraa
OyAiBesibHOT iHAYCTPIl, XKNTNOBI NOCENEHHSA Ta iH.

Ha Bcix eTanax po3BMTKY Npu NPOEKTYBAHHI CKNAaAHWUX N YHIKaIbHUX CNOPYA KOMNaHisa 6yna iHiliatopom
BMNPOBALKEHHS 6araTb0OX TEXHIYHUX PiLLeHb, AKi 6ynu po3p0o6IeHi i 34iliCHEH] BNepLuLe B KpaiHi, i 3abeaneyunnu
He TiNbKN 3Ha4HY eKOHOMIIO KOLLTIB, @ il HOBY fKICTb.

[MomonasLwiy BaXXKWUIA cnag, CpuYMHEHUI NepexoAoM Ha HOBi YMOBW roCroAaproBaHHsl, YKprigponpoexkT
30epir CBO NpodhinbHY CNPAMOBAHICTb, KAAPOBE AP0 Ta PENTUHT 32 PaXYHOK BEAEHHA aKTUBHOI JiANbHOCTI
SK Ha BHYTPILLUHbOMY, TaK i Ha MDKHapOAHOMY pUHKax. Tak, nodnHatoyu 3 1991 p. 6yno 3anpoeKkTOBaHO
11 rigpoBy3aniB y B’eTHami, Yyumano 3 iKUX BXe YCMILLHO eKCMIyaTytoTbCs, a TakoX 06’ekTiB y Mekcuui,
BeHecyeni, JTaoci, Eionii, AdbranicTani, Kutai 1a iHwwmx kpaiHax. 3 cepentn 1990-x komnaxis 6epe y4actb
y MOJepHi3alii cuctem 3a6e3neveHHs 6e3nekn rigpoeHepreTiHNX cnopya B YKpaiHi.

3 2000 p. B YKprigponpoekTi ycnillHO BNpOBa/mKeHa cepTudhikoBaHa MiXKHApPOAHUM OPraHoM cuctema
MeHeKMeHTY skocTi 1ISO 9001.

32022 p. YKpriaponpoekT BKAOYEHO [0 Nepesiiky basoBux opraHisadiil 3 HayKoOBO-TeXHIYHOI AisfIbHOCTI
y 6yaiBHMLTBI, L0 nignopsakoBaHo MiHicTepcTBy po3BUTKY rpoMag Ta Teputopin Ykpaidu.

OCHOBHOKO  3aMOPYKOK  YCMILLHOI  AiSNbHOCTI Ta Hag6aHHAM KOmnadii 6ynu | 3anuLanTbes
BUCOKOKBanihikoBaHi iHXeHepn Ta OpraHisatopu NpOeKTHOI cnpasu. poBifHi haxiBLi KoMnaHii MaoTb
KBanigikauinHi ceptudpikat BceykpaiHCbKOi rpomancbKoi opraHisauii «[inbAis NPOEKTYBaNbHUKIB Y
OyAiBHULTBI» 711 MPOEKTYBAHHA 06°€KTIB, y TOMY Ynchi knacy BignosigansHocTi CC3.

Y 2010 poui B pamkax CTPYKTYpHOi peopraHisauii Ykprigponpoekty 6yno cTBOpeHO [1poekTHO-
iHXUHIPUHToBMIA Komneke «[PAHT» y cknagi:

» TOB «[IAPOTEXIPOEKT»

* MPAT «YKPTILPOMPOEKT»

+ TOB «YKPATOMEHEPTOMPOEKT»

 TOB «MDPKBILOMYUNIA LLEHTP IHXXEHEPHUX OOCTIOXKEHbD»

Y 2022 p. B M. bpHo, Yecbka Pecny6nika, 6yno BigKpUTO NPeACTaBHULTBO KOMNaHii B kpaiHax €C Ta B
CBITi - komnaHito UHP Europe.

MPOEKTHO-IHXXHIPYHIOBUIA KOMMIEKC «TPAHT>
TOB «IAPOTEXMPOEKT»  MPAT «YKPTIPOMPOEKT»
TOB «YKPATOMEHEPTOMPOEKT>  TOB «MIXXBIZOMYMI LIEHTP IHXKEHEPHIX AOCIIIDKEHb»

The history of Ukrhydroproject began over 95 years ago, when on 25 May 1927 the Government
established a Bureau of Water Researches, which over the years turned into a powerful organization
engaged in the design of water management and hydropower projects.

The reference list of Ukrhydroproject is extensive, including cascades of HPPs on the Dnieper and
the Dniester Rivers in Ukraine and overseas, water reservoirs, large canals in Donbas and Dnieper
Regions, navigation structures and hydrotechnical structures at ore and mining complexes, wind
power plants, transmission lines, substations, bridges, roads, residential districts, etc.

At all phases of its growth, by developing designs of unique and complex structures, the company
has been introducing state-of-the-art technical solutions, which have been implemented for the first
time in the country, which has not only saved costs but also brought in new quality

Having overcome all the difficulties caused by the transition to the new economic realities, the
Ukrhydroproject has preserved its core business, key personnel, and, due to its tireless work, its
strong position in the local and international markets. Thus, since 1991, the company has designed
11 hydropower projects in Vietnam, many of which are successfully being operated, as well as
projects in Mexico, Venezuela, Laos, Ethiopia, Afghanistan, China, and other countries. Since the
mid-1990s, the company has been participating in the upgrading of hydro structures safety systems
in Ukraine.

In 2000, Ukrhydroproject successfully adopted the Quality Management System according to the
requirements of ISO 9001.

Since 2022, Ukrhydroproject has been included in the list of basic organizations for scientific
and technical activities in construction, subordinated to the Ministry of Communities and Territories
Development of Ukraine.

Yet, the key to the company’s successful work and its real treasure is its highly qualified design
engineers and managers. Leading specialists of the company have qualification certificates for the
design of facilities including the consequence class CC3 (highest) issued by the All-Ukrainian public
organization “Guild of Designers in Construction”.

In 2010, in the framework of structural reorganization of Ukrhydroproject, Design and Engineering
Complex «GRANT» was created, which consists of:

» HYDROTECHPROJECT LTD

» UKRHYDROPROJECT PRJSC

« UKRATOMENERGOPROQJECT LTD

« INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD.

In 2022, in Brno, Czech Republic the representative office of Ukrhydroproject in the EU countries
and in the world - the company UHP Europe - was established.

DESIGN AND ENGINEERING COMPLEX «GRANT>
HYDROTECHPROJECT LTD. UKRHYDROPROJECT PRJSC.
UKRATOMENERGOPROJECT LTD. INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD..




OcHOBHi HanpsimMu o0 Main Activities of

RiANbHOCTI YKPrigponpoekTy

Ukrhydroproject

YKprigponpoekT BWKOHYE KOMMEKC pPOO6IT, MOB’A3aHUX 3 TiAPOEHEPreTUYHUM,
BOJLOr0CNoAapCbKUM, LUBINbHUM, MPOMUCIOBUM Ta iHWKUMN BULaMK OYLIBHULTBA, 30KPEMA:

1. [poekTyBaHHA (HOBE OYLIBHULTBO, PEKOHCTPYKLIfA Ta KaniTanbHUA PEMOHT):

* EHEPreTUYHIX (rigpaBnivyHNX eNeKTPOCTAHLLA, eNEKTPOCTAHLIN 3 anbTePHATUBHUMU IKEpenamu
eeKTPOeHeprii) Ta BOAOrocnoAapcbKux 00’ eKTiB;

* CYAHOMNABHMX CMOPYA;

* 06’EKTIB NPOMWCIIOBOIO Ta LMBINbHOIO 6YAIBHNLTBA;

* APXITEKTYPHE, OYiBeNbHE Ta TEXHOSIOMYHE NMPOEKTYBAHHS.

2. [pOEKTYBAHHSA BHYTPILLHIX | 30BHILLHIX iHXEHEPHUX MEpPeX, CUCTEM i Cropya:

« JTiHii enekTponepeaadyi Ta TpaHCq)OPMaTOPHI MiACTaHLT;

* @/IEKTPONOCTAYaHHs, eNIeKTp006NajHaAHHA Ta eJIeKTPOOCBITIIEHHS, 3B’A30K, CUrHani3auis, pagio,
Tene6ad4eHHs, iHpopmaLiliHi cuctemm;

* OMASIEHHS, BEHTUNALIA, KOHANLIOBAHHSA MOBITPSA, BOAOMNOCTAYaHHSA, KaHasi3alis, aBTomMaTnaalis
Ta KBI.

3. Po3pobka creuianbHUX Po3AiniB NpoeKTiB: OuiHka BnauBy Ha Aoskinna (OBHC Ta OBL);
0X0pPOHa npaLi; NPOEKTYBAHHA OpraHisawii 6yaiBHULTBA; BUKOHAHHSA GYAIBESIbHUX POOIT.

4. 06CTeXXEHHS Ta OLiHKA TEXHIYHOrO CTaHy OyAiBeNbHUX KOHCTPYKLIN, FiAPOTEXHIYHUX CNOPYL;

5. TexHi4Ha fonomora, iHXUHIPUHTOBI, KOHCYJbTALiAHI Ta IHDOPMALiHI mocnyru.

6. Po3pobka HopmaTuBHWUX [OKyMeHTiB «GTanaapT opradisauii YkpaiHn (COY)», metanbHux
METOAMNK Ta IHCTPYKLii 3 eKcnyartalii asTOMaT30BAHUX CUCTEM KEPYBAHHS MiAPOTEXHIYHMX CMOPYL,
MnpaBusl ekcnyarawii BOAOCX0BWLL, MACMOPTIB eKcnyaTawii rigpoTexHiqHNX Cnopya.

7. Po3po6ka TeHAepHOT JOKYMeHTaLi, crieumndikaLii i BeieHHs TEHLEPHOI0 NPOoLiecy.

8. ABTOPCbKWIA | TEXHIYHWIA HAarNsAA 32 6YAIBHALTBOM.

9. Cynpogig npn npoxokeHHi ekcneptuan nepea-TEQ, TEO, Ta npoekTy.

10. Po3po6ka cuctem 3abesneyeHHs 6e3nekm rigpoTexHivyHnX cropya.

Ukrhydroproject carries out integrated engineering works related to hydropower,
water management, residential, industrial, and other types of construction, including:

1. Design work (new construction, rehabilitation, and overhaul):

- power facilities (hydropower plants, power plants with alternative sources of energy) and
water facilities;

» navigation facilities;

« industrial and civil construction facilities;

« architectural, construction and technological design of the projects.

2. Design of internal and external engineering networks, systems and structures:

« glectric transmission lines and transformer substations;

« electrical power supply, electrical equipment and lighting, communication, alarm and
signalling, radio, television, information systems;

« heating, ventilation, air conditioning, water supply system and sewerage, automation,
controlling and measuring equipment.

3. Elaboration of special parts of design: environmental impact assessment, labour protection,
design of construction organization, civil works realization procedures

4. Inspection and assessment of the technical state of hydrotechnical structures structural
elements.

5. Technical assistance, engineering, consulting and information services.

6. Development of regulation documents «Standard of the Organization of Ukraine (SOU)»,
detailed methods and manuals for the operation of automated control systems of hydrotechnical
structures, rules for the operation of water reservoirs, and passports for the operation of
hydrotechnical structures.

7. Elaboration of tender documentation, enquiry specifications and bidding process assistance.

8. Authorized and technical supervision over the construction.

9. Support during appraisals of prefeasibility study, feasibility study and basic design.

10. Development of safety system measures for hydrotechnical structures.

MPOEKTHO-IHXXMHIPUHIOBWIA KOMMJIEKC «[PAHT>
TOB «[1APOTEXMPOEKT>  MPAT «YKPTIPOMPOEKT»
TOB «YKPATOMEHEPFOMPOEKT»  TOB «MDKBILLOMYUIA LEEHTP IHKEHEPHUX AOCHIIKEHb»




KpaiHuk YKakyH MorocsH 3abaitpayHa Ocbmak MontaBchbkui
Bagum AHaroniii Ceprit Onbra AHaTtoniii
flpocnasosuy Mukonaiosuy Mukonanosuy BaneHtuHisHa B’ayecnasisHa Mukonaiosuy
Vadym Kraynyk Anatolii Zhakun Sergii Pogosian Iryna Zabairachna Olga Osmak Anatolii Poltavsky

CTpykTypa KepiBHMLTBA

YkprigponpoekTy

M

MpaBniHHA

« Kpaiinuk Bagum fpocnasoBuy — 010Ba NpassiiHHs

« )KakyH AHatoniin Mukonanosuy — 1-it 3aCTyNHWK ronoBu NpaBiHHA

« MorocsH Cepriit MnkonainoBy — 4neH NpaBniHHS, AMPEKTOP TEXHIYHNIA

» 3a6aiipayHa IpnHa BaneHTHIBHA — YNIEH NPaBAiHHA, 3aCTYMHUK FOI0BHW NPaBJTiHHS

3 EKOHOMIYHUX NITaHb, FOJIOBHUN ByXranTep

» OcbMmak Onbra B’syecnasiBHa — YfieH NpaBiHHA, 3aCTYNHIUK FOI0BY NPaBiHHS

3 OPUANYHUX NMUTaHb

« MonTaBcbkuit AHatoniin MukonanoBmy — YneH NpaBiHHA, 3aCTYMHWUK roSI0BY NPaBiHHSA
3 iHchopMmaLiiiHoi 6e3neku

Harnagosa paga

» CumoB’siH Capkic BarpamoBuy — l0n10Ba HarnsaoBoi pagu
» KpuBunubkuii Bonognmup Bonoanmmposny — 1-i 3aCTyNHIUK rofioBY HArnsaoBoi paay
» CumoB’siH BaraH CapkucoBuY — YeH HarnsAoBoi paau

Board of
Ukrhydroproject

Board of Directors

Vadym Kraynyk — Chairman of the Board

Anatolii Zhakun — 1st Deputy Chairman of the Board

Sergii Pogosian — Member of the Board, Technical Director

Iryna Zabairachna — Member of the Board, Deputy Chairman of the Board

on economical issues, Chief Accountant

Olga Osmak — Member of the Board, Deputy Chairman of the Board on legal issues
Anatolii Poltavsky — Member of the Board, Deputy Chairman of the Board

on informational security

Supervisory Board

Sarkis Symovian — Chairman of the Supervisory Board

Volodymyr Kryvytskyy — 1st Deputy Chairman of the Supervisory Board
Vagan Symovian — Member of the Supervisory Board

DESIGN AND ENGINEERING COMPLEX «GRANT>
HYDROTECHPROJECT LTD. UKRHYDROPROJECT PRJSC.
UKRATOMENERGOPROJECT LTD. INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD..




PROJECTS IN UKRAINE

Kuiscbka N'EC
Kyiv HPP

[lo cknagy rigposyana Bxoaate: FEC notyxHicTio 700,4 MBT 3 MakcumanbHUM Hanopom 17 M,
BOJ03/IMBHA rpe6sis, 3eMNsHi rpe6ii, CyaHOMNMABHWIA LMHO3.

Cnopyau rigpoBy3na yTBOPIOOTL Hanbinblie B YKpaiHi BOAOCXOBULLE 3 KOPUCHOK EMHICTIO
6A13bKo 9 MAIpA. M3 3 3aXMCHUMI CMIOPYAAMM.

baratopiyHe perynoBaHHS CTOKY BOAOCXOBMLLA 36iNbLIMAO0 BMPOGITOK efeKTpoeHeprii Ha
po3atalioBaHux Hx4e N'EC Ha 700 MAH. KBT.rog.

The project consists of 700,4 MW power plant (max head is 17 m), a spillway dam, earth dams,
and ashipping lock.
The project’s reservoir is the largest in Ukraine; its useful storage is 9.0 billion m3.

The annual flow management increased output of the downstream HPPs by 700 million kWh.

Kpemenyyubka N'EC
Kremenchuk HPP

Kniscbka MEC notyxHicTtio 440 MBT npu Hanopi 11,8 m — nepia cTyniHb JHinpoBcbKoro kackaay M'EC
i nepwa M'EC B CPCP, Ha kit BCTaHOBWIN FrOPU30HTaNbHI KancynbHi arperary, Lo Aano 3amMory 06’egHati
oypisnto MEC i3 BOA03nMBOM 3amicTb OyAiBHWULTBA OKPEMOi BOAO3NMBHOI rpebni. [o cknagy cnopyn
riapoBy3na BXxofAaTh: 6yniens MEC, 3emnsHa rpedns i faméa, cyaHoNNaBHWiA LWko3.

3 1996 poky npoBOANTLCA KOMMNEKCHa PeKoHCTpyKLis MEC [HINpOBCbKOro Kackafy i3 3amiHOw
TiAPOCUIOBOr0, eNEKTPOMEXaHIYHOr0, AONOMIKHOIO i CaHTEXHIYHOro o6nagHaHHs. 3 1997 no 2002 pp.
MPOBEAEHO MepLUy Yepry PeKOHCTPYKLIi, a 3 2006 p. po3noyaro Apyry.

The 440 MW Kyiv HPP at head of 11.8 m is the first stage of the Dnieper Cascade of HPPs
and the first HPP in the USSR, where horizontal capsule units were installed, that allowed to
combine a powerhouse with a spillway instead of constructing a separate spillway dam. The
project includes a powerhouse, an earth dam and dike, and a shipping lock.

Since 1996, the complex rehabilitation of the Dnieper Cascade of HPPs including replacement
of hydropower, electromechanical, auxiliary and sanitary equipment has started. From 1997 till
2002 the first stage of rehabilitation was completed; and in 2006 the second stage started.

Beepnena B ekcnn-yarauilo B 1960 p-
Commissioned in 1960

MPOEKTHO-IHXXMHIPUHIOBWIA KOMMJIEKC «[PAHT>
TOB «[1APOTEXMPOEKT>  MPAT «YKPTIPOMPOEKT»

TOB «YKPATOMEHEPFOMPOEKT»  TOB «MDKBILLOMYUIA LEEHTP IHKEHEPHUX AOCHIIKEHb»




PROJECTS IN UKRAINE

Tepeﬁn e-PiubKa rEc [lo cknaay rinpoBy3na BX0AAThb: NOEAHAHA 3 BOJO3NMBHOK rpebneto 6ynisns MEC i3 ropn3oHTanbHUMM
. arperaramu (3aranbHot notyxHicTio 500 MBT), cyaHoNNaBHWIA LWITO3, 3eMASHI rpe6ai, 3aXMCHI Cropyau.
Te e b Iva-Rl ka HPP BOAOCXOBULLE 3AiCHIOE SOGOBUI NEPEPO3NOAIN CTOKY.
MpUHUMNOBI KOMMOHYBambHi KOHCTPYKTWBHI PilleHHs BUKOHaHI aHanoriyHo Ao Kuiscbkoi TEC i3
YIOCKOHANEHHAM 06/1aiHaHHS.

~ Bsepena B ekcnnyarauito 8 1956 p.- -
e Commissioned-in 1956 . . . . . .
- v The project consists of a powerhouse with horizontal units (total capacity of 500 MW),

E T e g s combined with a spillway dam, a shipping lock, earth dams, and protection structures. The
s I reservoir is operated in a daily flow redistribution mode.

. General layout and construction solutions are similar to that at the Kyiv HPP, with equipment
modernization.

KaHiBcbka EC
Kaniv HPP

Tepe6ne-Piubka FEC — neplumit [OCBIA KOMNAHIiT y MPOEKTYBAHHI FiPOEHEPTreTUYHMX 06 EKTIB
B FipCbKIUX YMOBAX, e 6yNin BUKOPUCTaHi pecypcu p. Tepebsi npu nepeHanpasneHHi ix B p. Piky.

ligpoByson Ha p. Tepe6ns BKNO4ae BOLO3NMUBHY rpebro 3 BOLOCXOBULLEM i BOL03a60POM,
3 AKOro BOAA MO HamipHOMY TYHemt0 3aBAOBXKM 3 635 M i Tpy6onposomy A0BXUHOW 380 m
nopaetbea B 6yaisnto NEC notyxHictio 27 MBT, wo po3rtawoBaHa Ha p. Pika, 3a6e3neyyroyn
nepenag piHis B 215 m.

The Tereblya-Rika HPP is the first experience of the company in the design of hydro
projects in the mountains where the Tereblya River water was diverted to the Rika River.

The project on the Tereblya River consists of a spillway dam with a reservoir and a
water intake structure, from which water is directed, through a 3 635 m long pressure
tunnel and a 380 m long penstock to a 27 MW powerhouse located on the Rika River, :
providing a water drop of 215 m. » Beepena B excnnyartauito B 1975 p.
Commissioned in 1975

DESIGN AND ENGINEERING COMPLEX «GRANT>
HYDROTECHPROJECT LTD. UKRHYDROPROJECT PRJSC.
UKRATOMENERGOPROJECT LTD. INTERDEPARTMENTAL CENTRE OF ENGINEERING RESEARCHES LTD..




[lo cknagy rigposysna BxonaTb: pycyioBa 6yaisna NEC, Bogo3nuBHa ta 3emssHa rpe6i,
CYLHONMABHWA WNt03. 3arasibHa AOBXWHA HaNipHOro apoHTy — 3 650 m. MoTyxHicTe MEC —
335 MBT, Hanip — 17 m.

Cnopyau 3BefeHO Ha ApPiGHO3epHUCTMX Ta MynyBaTux nickax. bygisna FEC BuKoHaHa 3
JOHHUMM BOLOCKMAAMN HAf BiICMOKTYBaIbHUMU Tpy6amu.

YTBOpPEHHSA EMHOr0 BOAOCX0BULA (6,78 MApA. M3) CTBOPUIIO YMOBU (KPiM €HEpreTnku Ta
pekpeauii) ans HaginHoro Bojo3abesneyeHHs Mpu4opHOMOP’S Ta FMOOKOBOAHOIO LWAAXY
Big Knesa o YopHoro mops.

The project consists of a powerhouse, a spillway and earth dams, and a shipping
lock. Total length of the water retaining is 3 650 m. The HPP capacity is 335 MW,
head is 17 m.

The structures are erected on fine-grained and silty sands. The powerhouse has
bottom outlets above the draft tubes.

The project’s capacious reservoir (6.78 billion m3) provided conditions not only
for power generation and recreation but also for reliable water supply to the Black
Sea region and for deep-water navigation from Kyiv to the Black Sea.

Kaxoscbka EC
Kakhovka HPP

PROJECTS IN UKRAINE

KaxoBcbka MEC-2

=

Kakhovka HPP-2

MpoekTyeTHEA
Under design

BBepnena B ekcnnyaTtadito B 1956 p.
Commissioned in 1956

[na 36inblUeHHA CyMapHOi BCTAHOBJIEHOI MOTYXHOCTI Kax0BCbKOro rifpoBy3na 3a paxyHOoK
BCTAHOBJIEHHA LIECTU HOBMX rifpoarperatis Ta nepesefeHHs 1Moro 3 6a30BOro pexumy BUPOOHULTBA
eNneKTpOoeHeprii B mikoBuid 3annaHoBaHo 6yniBHMLTBO KaxoBcbkoi MEC-2. OCHOBHI cnopyan cTaHuii i3
BCTAHOB/MEHOK NOTYXHiCTIO 250 MBT po3TallOBYIOTLCA Y MPaBO6EPEXXHOMY MPUMUKAHHI ICHYHYOT
3emnaHoi rpe6ni Kaxoscbkoi [EC. byniBHuuTBO Kaxoscbkoi EC-2 [03BOAUTL MOKPALMTU SKIiCTb
eJ1eKTPOEHEPTii B eHeprocucTemi YkpaiHn 3a paxyHok yyacTi rigpoarperartis KaxoBcbkoi EC-2 B cuctemi
ABTOMATWUYHOIO PEryntoBaHHs YacToTH Ta NOTYXXHOCTI.

B cknapi MEC-2 nepen6ayeHi HACTynHi crnopyaw: NigBiAHWIA KaHan, BOAONPUAMAY, 3ani300eTOHHi
B00BOAYM, OyaiBnsA FEC 3 MOHT@XHUM MaiiiaHqNKOM i BiBiIHUIA KaHan.

Ha nanuii MoMeHT po3pobneHo Ta 3atBepmxeHo TEQ, | Tpuae po3pobka npoexTy.

The construction of the 250 MW Kakhovka HPP-2 is planned to increase the total installed capacity of
the Kakhovka hydro development due to the installation of six new units and switch the HPP"s operation
from the base mode of power generation to the peak mode. The main facilities of the project are located on
the right-bank junction of the existing earth dam of the Kakhovka HPP. The construction of the Kakhovka
HPP-2 will improve the quality of electricity in the power system of Ukraine through the using Kakhovka
HPP-2 units in the automatic load-frequency control system.

The project consists of a head race canal, a water intake, reinforced concrete pipelines, a powerhouse
with the erection bay and a tailrace canal.

To date, feasibility study has been developed and approved and basic design has been being elaborated.

MPOEKTHO-IHXXMHIPUHIOBWIA KOMMJIEKC «[PAHT>
TOB «[1APOTEXMPOEKT>

MPAT «YKPT1[JPOMPOEKT»
TOB «YKPATOMEHEPFOMPOEKT»  TOB «MDKBILLOMYUIA LEEHTP IHKEHEPHUX AOCHIIKEHb»




PROJECTS IN UKRAINE

EyﬂiBHI/IlJ:TBO [ninposcbkoi TEC-1 Bigirpano BENM4E3HY ponb B eHeprosa6besneyeHHi Ykpaiuu, nHicTDOBcha rEc
Yy CTBOPEHHI MU6OKOBOAHOIO CyAHOMMABHOrO LWnsaxy Big Kuesa fo YopHoro mops. [o cknagy -
riapoBy3na BxoAsTb: 6yaiens NEC-1 noTyxHicTio 585 MBT, 66TOHHA BOA03NMBHA rpe6isi, CyAHOMIaBHMIA Dn|ester H PP
TPUCTYNeHeBUiA WI3. Hanip Ha rigposyani - 38 m.

[Micna 6ypiBHMUTBA KpemeHYyLbKOro BOAOCXOBWLLA BENWKOI EMHOCTI CTBOPUIMCS YMOBWU 1St
po3wupenHs MEC go 1 578,6 MBT y gonatkosiii 6yaisni - [Hinposcbkin MEC-2 noTyxHicTio 876,8 MBT. Beefena B excnnyaraito & 1983 p.
OfHOYACHO 3 LM 6YN0 3BEAEHO i APYrnil 0QHOKAMEPHUIA LT3, IKUA He MAE aHaOriB B KPaiHi. Commissioned in1983

Hapasi YKprigponpoekT 6epe akTUBHY y4acTb Y PEKOHCTPYKLLT CTaHLi, L0 BKNOYAE 3aMiHY CUIOBOIO
06/1aiHaHHA, 30KpeMa Ha 3aKOPAOHHE.

Construction of the Dnieper HPP-1 played a great role in the power supply of Ukraine and in
creating a deep-water navigable waterway from Kyiv to the Black Sea. The project consists of a
585 MW powerhouse, a concrete spillway dam, and a 3-stage shipping lock. The head is 38 m.

The construction of the Kremenchuk HPP's reservoir of large capacity allowed expanding
the HPP to 1 578,6 MW at the additional powerhouse - .the 876.8 MW Dnieper HPP-2. At the
same time, a new one-chamber shipping lock was constructed, second to none in the country.

At the moment Ukrhydroproject is engaged in rehabilitation of the HPP that includes the
replacement of generating equipment for the foreign one also.

NOuinposcbka MEC
Dnieper HPP

S}

Mo6ynoeaHa 3 1975 no 1983 pp. [HicTpoBchbka MEC noTyxHicTio 702 MBT - gpyra, nicns
[ly6occapcbkoi, 3 M'ATW rigpoenekTpocTaHui, nepegbadeHnx «CXemol KOMMIEKCHOro
BMKOPUCTAHHS BOAHMX PecypciB pidku [HicTep». OCHOBHOK 0CO6MMBICTIO CNOPYA riApoBYy3na
€ oyaisns MEC pycnosoro tuny, WO CnNpuiMae BiZHOCHO BWCOKWIA Hanip (Bo 55 m) i mae
BOAO3MMBM Had MALIMHHWM 3anoM, L0 Aano 3MOry BiAMOBUTMCA Bif 6GyAiBHWLTBA OKPeEMOI
BOAO03MMBHOI rpe6i.

[HiCTPOBCbKMIA TiAPOBY30/ MPU3HA4YeHWUi A Ans BMPOONEHHSA eHeprii, BoJ03a6e3neyeHHs,
o o < r 5 3axucTty Big noBeHeil. [lo noro cknagy Bxoaatb 6yaisns FEC BOQO3NMBHOrO TWMy, KaM siHO-

l\\m i i ' TR R HaKuAHi rpe6ii, a TakoX HUXKHE BOAOCXOBULLE, LLLO nepepo3noinse ao6osi sutpatu MEC.

; & f‘f?‘?"‘—%» Bl — e TR The 702 MW Dniester HPP (built during 1975-1983) is the second of five hydropower
) plants that were stipulated by «Scheme of complex usage of water resources of the Dniester
River». The main feature of the hydro scheme is a powerhouse of run-of-river type at high head
(up to 55 m) that has the spillways above the turbine hall. Such feature allowed avoiding the
construction of a separate spillway dam.
BeeneHi B excnnyatauito: AHinpolEC-1 B 1932 p., AninpolEC-2 & 1981 p. The Dniester HPP was designed for power generation, water supply, and flood protection. It
Commissioned: Dnieper HPP-1 in 1932, Dnieper HPP-2 in 1981 consists of a powerhouse of spillway type, rockfill dams, and a reservoir, which redistributed
daily flows from the plant.
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PROJECTS IN UKRAINE

KuiBcbka M AEC
Kyiv PSP

Beepena B ekcnnyartauito B 1975 p.
Commissioned in1975

Kuniscbka TAEC - nepwa FAEC y CPCP. CTaHuisi npu3HavyeHa ans NOKpUTTA MikiB rpadika
HaBaHTQXeHb EHEProcUCTEMU Ta BUKOPWUCTAHHS SK KOPOTKOYaCHOrO pe3epBy i BUPOOHMLTBA
PeaKTUBHOI MOTYXXHOCTI. Ha cTaHuii BcTaHOBMEHO 3 npami Ta 3 060pOTHI arperati 3arasibHo
NoTYXKHicTio 235,5 MBT y Typ6iHHOMY pexxumi i 139 MBT y HacocHomy. TAEC cknagaetbes 3
BEPXHbOI BOAOWMM 3 MiABIAHUM KaHafsiom, BOAOMpPUIAMAda, HanipHUx Tpy6onpoBOAiB, 6yAaiBni
[AEC 3 nigBanuMHaMm i MOHTOKHUM MaigaH4MKOM, IpeHaXHOi CMCTEMN GEPEroBOro CXuy.

31996 poky FTAEC peKOHCTPYIOHTb Y paMKax KOMNIEeKCHOI peKoHCTpYKLii FEC [HINpoBCbKOro
Kackagy.

The Kyiv PSP is the first pumped storage in the USSR. The PSP is designed to cover the peaks
of the power system loads schedule and to operate as a short-term reserve and generation of the
reactive power. The PSP has 3 direct and 3 reversible units with a total capacity of 235.5 MW in
the turbine mode and 139 MW in the pumping mode. The project consists of an upper reservoir
with a headrace canal, a water intake, pressure pipelines, a powerhouse with abutments and an
erection bay, and a drainage system of the coastal slope.

Since 1996, the plant has been reconstructed in terms of complex rehabilitation of the
Dnieper Cascade of HPPs.

MpoekT KaHiscbkoi FTAEC noTyxHicTo 3 600 MBT 6yro 3atBepmxeHo B 1987 p., ane 3 1991 no 1999 pp. y
3B’A3KY 3 BifICYTHICTIO (PiHaHCyBaHHS | posnagom CPCP Ha 6yaiBHULTBO 6yN0 HaknageHo Mopartopiii. Y 2006-
2007 pp. 6yno po3po6ieHo i 3aTBepaKeHo oHoneHe TEO 6yaiHuyTBa FAEC, a B 2013 p. - 3aTBEPAKEHO
MPOEKT, afanToBaHWA [0 HOBWX YMOB i notpe6 06’cgHaHOi eHeprocucTemMu YKpaiHu, BCTAHOBJIEHOHD
noTyxHictio 1 000 MBT y Typ6iHHOMY pexxumi Ta 1 040 MBT y HacocHomy.

[MpOEKT CKNafaeTbCs 3 BEPXHbOI BOAOKMM, BKITHOHHO 3 YaLLet, OrOPOKYBabHIUX CNOPYA i NiaBiaHOro
KaHarny, BoLoNpuiAMaya, HanipHux BOAOBOAIB, 6yaiBni TAEC i MOHTaXHOro MaitgaHuuka, BPI1 i igsigHoro
KaHany.

The design of the 3 600 MW Kaniv PSP was approved but during 1991-1999 due to a lack of financing
and the collapse of the USSR in 1991 the moratorium for the construction was set. In 2006-2007 the updated
feasibility study was developed and approved, and in 2013 - the basic design of the PSP of 1 000 MW installed
capacity in turbine and 1 040 MW in pumping mode, adapted to the new conditions and requirements of the
Integrated Power System of Ukraine was approved.

The project consists of an upper reservoir, including the reservoir basin, abutments and a headrace canal,
a water intake, penstocks, a powerhouse and the erection bay, outdoor switchyard and a tailrace canal.

Kaxiscbka I'AEC
Kaniv PSP
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PROJECTS IN UKRAINE

Tawnuybka F'AEC
LET )

bynyetbes
Under construction

Tawnunubka TAEC notyxHictto 906 MBT y Typ6iHHOMY pexkumi Ta 1 382 MBT y HacocHomy
pexumi, Bxoautb A0 cknagy [liBLeHHOYKPAIHCbKOr0 EHeproKOMMEKCy, L0 BKIIKOHAE TaKOX
[NiBaeHHoykpaiHcbky AEC - 3 000 MBT, OnekcaHgpiBcbky MEC - 11,5 MBT, i € yHiKanbHUM
eHeproo6’eqHaHHAM.

Tawnuubka TAEC cknamaeTbCs 3 BEPXHbOTO BOAOCXOBWMLIA, i30/1bOBAHOTO Bif CTaBKa-
oxonomxyeaya AEC, Bogonpuiimaya, HanipHux nia3eMHux Boaosogi, 6yapisni FAEC, o6nagHaHoi 6
060pOTHUMM arperatamu, BiiBiAHOr0 KaHany, Lo 3’eaHye IAEC i3 Bogocxosulem OnekcaHapiBcbKoi
T'EC, sika BUKOPUCTOBYETHLCA K HIDKHIiA 6aceitH y cuctemi TAEC.

CTBOPEHHS TaKUX EHeproKOMMEKCIB AAE MOXIMBICTb HEe TifbKW CilbHO BMKOPUCTOBYBATM
6yniBenbHY iHPacTPyKTypy, a il 3a6e3nevyBaty 6inbLu CTIAKY i HaAiHY po60TY eHepProo6’eKTiB, LU0
BXOASATb [0 HUX. 1-i arperar BBefeHO B ekcntyarauito y 2006 p., 2-11 - y 2007 p. i 3-i1 - y 2021 p.

The 906 / 1 382 MW (turb/pump mode) Tashlyk pumped storage plant is a part of the
South Ukraine Power Complex which is unique also includes the 3 000 MW South Ukraine
Nuclear Power Plant and the 11.5 MW Oleksandrivska HPP.

The Tashlyk PSP includes an upper reservoir isolated from the cooling pound of the
nuclear plant, a water intake structure, underground pressure tunnels, a powerhouse with 6
reversible units, and a tailrace canal. The Oleksandrivska HPP"s reservoir serves as a lower
reservoir for the Tashlyk PSP.

The creation of such power complexes allows not only to jointly use facilities of the
infrastructure, but to provide more reliable and safe operation of the power plants
comprising the complex. The 1st unit was commissioned in 2006, the 2nd - in 2007 and
the 3rd - in 2021.

OpHa 3 Hanbinbwmx y €sponi, [Hictpocbka FAEC BKMKOYae BEPXHE BOAOCXOBULLE, BOAOMPUIAMAY,
HanipHi nin3emui Bogosoau, 6yaisnto FAEC 3 yCTaHOBKOK KOXHOIO 3 7 YHiKanbHWX 060POTHIX arperartis B
OKpemMux 3aNi3066TOHHMX LUAXTax (3 METOK 3HWKEHHS BM/UBY HA 6EPEroBuii CXui), a TAKOX BOLOBUMYCK
3 BifIBiJHUM KaHanom.

Y TexHonorivHin cxemi FTAEC BUKOPUCTOBYETLCS HYXKHE BOLOCX0BULLE [HiCTpOBCHKOI [EC. MoTYXHiCTb
TAEC y Typ6iHHOMY pexxumi - 2 268 MBT, y HacocHomy - 2 949 MBT npu po3paxyHKoBOMy Hanopi 162 m.
B 2010 poui Bigbynocs BeeaeHHs 1-ro arperaty, 2014-my - 2-ro, 2016-my - 3ro i 2021-my - 4-ro. Micna
3aBepLUeHHs ByaiBHMUTBa [HicTpoBCbka TAEC BMKOHYBATUME PONb OCHOBHOMO CUCTEMHOIO OMeparopa B
eHeprocuctemi YkpaiHu.

Being one of the largest in Europe, the Dniester PSP consists of an upstream reservoir, a
water intake structure, underground pressure tunnels, a powerhouse with the 7 unique reversible
units, and a water outlet with a tailrace canal. Each unit will be installed in separate reinforced
concrete shaft that allows reducing impact on the river bank slope.

The downstream reservoir of the Dniester HPP is used in the technological scheme of the
Dniester PSP. Total capacity of the plant in the turbine mode is 2 268 MW, in the pumping mode
is 2 949 MW, at design head 162 m. The 1st unit was commissioned in 2010, the 2nd - in 2014,
the 3rd - in 2016 and the 4th - in 2021. The Dniester pumped storage plant is designed to be a
main generating facility in the Ukrainian Power System.

NHicTposcbka MAEC
Dniester PSP

byayetbes
Under construction
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Ha cborofHiLLHiiA AeHb YKprioponpoekT BUKOHAB NPOEKTHI po60oTu ans 11 06’eKTiB rifpoeHepreTuku y

B’etHami: TEC Ani (720 MBT), TEC Kan Oox (77,6 MBT), I'EC Ce Can 3A (108 MBT), FEC Ham YieH (200 MBT),

FEC Xuonr Hiex (81 MBT), FEC A BuoHr (210 MBT) Ta iH.

Ukrhydroproject elaborated design for 11 hydropower projects in Vietnam: Yali HPP (720 MW)

Can Don HPP (77.6 MW), Se San 3A HPP (108 MW), Nam Chien HPP (200 MW), Huong Dien HPP

(81 MW), A Vuong HPP (210 MW), etc.

B ] %‘}0{5 '

l'EC KaH [loH, B’eTHam
Can Don HPP, Vietham

[MpoekT FEC Txakmo - nepBiCTOK CMiBMpaLi MiXX YKPriaponpoeKToM i B’€ETHaMCbKUMU (DipMamu.

TEC Txakmo, AepuBaLiiHOrO TUMY, € BEPXHLOK CTYNIHHIO Kackady rifpoeneKkTpocTaHuiil Ha piyui be
y B’eTHami.

[ipoBY30n CKNafaeTbCs i3 3eMNAHOI Ta KaM’SAHO-HAKWAHOI rpebni Bucoto 46 M, BOLO3NMUBY 3
MaKCUManbHO CKUAHOW BUTpaTolo 4 737 M3/C, ABOX Ha3eMHUX HanipHux KOMGiHOBAaHWUX BOJOBO.IB:
Yy MOYATKOBIl YaCTUHI CTane3anisobeToOHHMX, Y KiHLEBIi - MeTaneBux, 3emMnsaHux rpeéens i 6yaisni FEC
6eperoBoro BifKPUTOrO TWMy 3 [BOMA rigpoarperatamu NOTYXHICTO no 75 MBT i po3paxyHKOBUM
Hanopom 94 m.

BopocxoBuie Mae kopucHnit 06°'em 1 250 MaH. M3,

I'EC npautoe B HaniB6a30BOMY pexxumi i3 cepefHbOpi4HUM BUP06iTKOM 610 MBT.roa.

The Thakmo HPP is the first project developed in co-operation between Ukrhydroproject and
Vietnamese companies.

The Thakmo HPP is of a diversion type and serves as an upper stage of a cascade of HPPs
on the Be River.

It consists of 46 m high earth and rockfill dams, a spillway with the max discharge 4 737 m3/s,
and two surface penstocks of combined type — one part is of steel and reinforced concrete, and
another is of steel. It also includes earth dams and a powerhouse of open type, with two units of
75 MW each designed for head 94 m.

The live storage of the reservoir is 1 250 million m3.

The project operates on intermediate load with annual output 610 GWh.

I'EC Txakmo, B’eTHam
Thakmo HPP, Vietnam

Bsepena B ekcnnyartauito B 2003 p.
Commissioned in 2003

Bsepena B ekcnnyartauito B 1994 p.
Commissioned in 1994

[EC KaH [doH notyxHictio 77,6 MBT posTaiioBana Ha pidui be Ha 49 km Hux4e MEC Txakmo,
YTBOPIOKOYM 3 HEO KackKaf, i Npu3HadYeHa ansg enekTponocTadaHHs niBaHA B’eTHamy i 3poLueHHs 4,8
TUC. ra 3emMefib.

[lo cknafy riapoBy3na BXOAATb: 3eMASHI rPedsni MakcumanbHoW BUCOTOK 44,6 M; 6ETOHHA
BO/I03MMBHA rpe6ns Ans nponycky mMakcumanbHoi Butpatn 5 287 m3/c; 6ynisns FEC pycnosoro
TMny 3 2 rigpoarperatamu NOTYXxHicTio no 38,8 MBT i po3paxyHkosum Hanopom 32 m; BPI-110 kB;
ipuravinHuin Bogo3aoip.

[EC Kan [loH 6yna nepLunm rigpoeHeproo6’ekToM y B’eTHami, akuil (hiHaHCcyBaBcs i 6yayBaBcs
33 CXeMOI0 BHYTPILIHLOr0 BOT (MO3MKOBI KOLITK Ha 6YAiBESIbHO-MOHTXHI PO6OTK Ta 0651afiHAHHA
3a6e3MeyyBanmncs B'€THAMCbKIMMN KPEAUTHUMU OpraHisalismm).

The 77.6 MW Can Don HPP is located on the Be River forming a cascade with the
downstream the Thakmo HPP. This project is designed to supply electricity to the South of
Vietnam and to irrigate an area of 4 800 ha.

The project consists of earth dams, maximum height 44.6 m, a concrete spillway dam for
maximum discharge 5 287 m3/s, a run-of-river powerhouse with two units, 38.8 MW each,
at rated head 32 m, 110 kV outdoor switchyard and an irrigation water intake.

The Can Don HPP is the first domestic BOT project in Vietnam (the loan for the construction
and installation works and equipment was provided by Vietnamese credit agencies).
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[EC Sini po3TawoBana Ha p. Ce Ca y B’eTHami i € apyroto cTyniHHIO y kackagi. Ii BcTaHoBneHa ’
noTyXHicTb - 720 MBT npu po3paxyHkoBomy Hamopi 190 m. Y 6ynigni FEC nig3emHoro tuny rEc ce caH 3A’ B ETHaMm

po3mipom 118,5x21x42 m BCTaHOBNEHO 4 pafianbHO-0CbOBI TYP6iHK NOTYXHicTio no 180 MBT. Se San 3A HPP, Vietnam
EHepreTnyHuUi TPaKT CKNAAAEThCA 3 2 HaNipHUX BOJOBOAIB AiaMeTPOM 7 M i JOBXXMHOK 6J113bKO
3800 m, wo nepexoadTb NoTim y 4 Typ6iHHVIX.BOZI,OBOIIVI JiameTpom I.'IO 4.5Mm. Benena B excnnyatauito B 2006 p.
BopocknaHa rpe6ns npakTM4HOro Npodoifo 3 HOCKOM-TPamniiHOM Mae 6 BOAOCKMAHMX Commissioned in 2006
OTBOPIB, LU0 NEPEKPUBAIOTLCA CErMEHTHUMI 3aTBOPamU, ii NPONyCKHa 3aaTHICTb - 13 427 m¥/c.
HanipHui (opoHT YTBOPEHO Kam'siHO-3eMJISIHO0 FPe6sieto BUCOTO 67 M.

The Yali HPP is located on the Se San River and forms the second stage of the
cascade. It has installed capacity of 720 MW at rated head 190 m. In an underground
powerhouse (118.5x21x42 m), four Francis turbines, 180 MW each, are installed. The
waterway consists of two pressure tunnels, diameter — 7 m, length — about 3 800 m,
transitioning into 4 turbine penstocks, diameter 4.5 m.

The spillway dam of ogee type with a flip bucket has 6 spillway outlets with radial
gates; the spillway's capacity is 13 427 m3/s.

Water retaining structures consist of 67 m high rockfill dam.

F'EC fAni, B’eTHam
Yali HPP, Vietnam

TEC Ce CaH 3A posraluoBaHa Ha p. Ce CaH y B’eTHaMmi i € 4eTBEPTOK CXOAMHKOIO Y Kackagi. Ii
BCTaHOBMEHa NOTyXHicTb — 108 MBT npu po3paxyHkoBomy Hanopi 21,5 M, 6yaisns FEC — pycnosoro
TUNY 3 BUHECEHUM Y BEPXHIN 6°e) Bofonpuiimadem, 06nafHaHa 4BOMA rigpoarperatamu.

BojockuaHa rpe6nsi NpakTUYHOrO Npodointo 3 AOBXMHOK BOAO3NMBHOIO opoHTY 105 M Mae
nponyckHy 3aatHicTb 15 200 m%/c npu po3paxyHkoBomy Hanopi 19 M. Y mponboTax BCTaHOBMEHi
CErmMeHTHi 3aTBOPY 3 rigponiAKOMHUKaAMK.

The Se San 3A HPP is located on the Se San River and forms the fourth stage of the
cascade. The installed capacity of the HPP is 108 MW at rated head 21.5 m; a run-of-river
powerhouse is equipped with two units and a water intake extended into the reservoir.

The spillway dam is of ogee type, the water front is 105 m long, and its discharge capacity
is 15 200 m3/s at rated head 19 m. The spillway is equipped with radial gates and hydraulic
hoists.

2002 p.
Com‘missioned in 2002
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B ]
F'EC Ham YieH, B’eTHam
Nam Chien HPP, Vietham

IEC XuoHr [ieH Ha p. bo postawosaHa B MpoBiHUii Txia TxieH Xye (LeHTpanbHuin B’eTHam).
BcTaHoBneHa noTyXHicTb cTaHuii 81 MBT npu makcumanbHomy Hanopi 56 M. Kpim BUpPO6JIEHHS
enekTpoeHeprii, FTEC TakoX Npu3HaveHa ans BOAONOCTa4aHHsA perioHy, 60poTbOU 3 NaBOAKaMM Ta i3
3aCOJIEHHAM TePUTOPIN, L0 3HAXOAATLCS HUKYE.

[ipoBYy30n pO3TAaLIOBAHUA HA AINAHLI 3i CKNaAHUMW FeoNoriYHUMN YMOBAMM i CKNadaeTbCs 3
rOJI0BHOMO By3/ia, WO BK/KOYAE rMyXi FPe6sii 3 YKO4YyBAHOr0 GETOHY, 8 TaKoX BOLO3MUBHY GETOHHY
rpeénto i BiABIAHWIA KaHan; Ta HamipHO-CTAHLINHOIO BY3Na, L0 BKNKOYAE BOAOMPUIAMaY, BOAOBOAN,
oypisnto NEC 3 MOHT2XHWM Ta NPUCTAHLiIAHUM MaiiiaH4mKamu, CnyXxX60B0-BUPOOGHWYMIA KOpMyC,
BiABiAHMI KaHan Ta BPIT; a TakoX 0nOMiXHOI rpe6ni.

The Huong Dien HPP on the Bo River is located in the Thua Thien-Hue Province (central Vietnam).
The installed capacity of the HPP is 81 MW at max head 56 m. Besides power generation, the HPP
is designed also for the water supply of the region and protection of the downstream territories from
flood and salinization.

The hydro develppment is located on a site with difficult geological conditions and consists of
headworks (including blind RCC dams, a concrete spillway dam and a tailrace canal), a water intake,
penstocks, a powerhouse with an erection bay and a plant area, an administrative building, a tailrace
canal and an outdoor switchyard; as well as an auxiliary dam.

FEC Xuonr [lieH, B’eTHam
Huong Dien HPP, Vietnam

BX0OATb: OYAIBNS IBOMA KOBLLOB NOIHA 0 0 100 MBT K0o>XHa npu Hanopi 666,4

aNi306eTOHHA apKoBa rpebns BUCOTOO BOJ0 I0M BUTPaTor 2 619 N1BIAHOIO ek
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BeepeHa B ekcnnyatauito B 2010 p.
Commissioned in 2010
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Fipposy3on Can-Pachaenn, Mekcuka
San-Rafael Hydro Development, Mexico

I'EC «Benuka 'pe6ns Ecioncbkoro BiapomxeHus», Ecpionis
Grand Ethiopian Renaissance Dam Project, Ethiopia

'‘Beesiennii B excnayatauiio 81994 p.
= Commissioned in 1994

BaXn1BOI0 YaCTUHOK AiSNbHOCTI YKPrigpONpoeKTy € HafaHHA iHXUHIPUHIOBMX MOCAYT Mif Yac
6OyniBHMLTBA Ta KOMMEKCHOTO NOCTa4YaHHS 06MafiHAHHS.

B 1994 p. YKprigponpoekT sK Nifep KOHCOPLjiyMy 3anpoeKTyBaB i 3aiicHMB noctaBky noHag 1000
TOH FiipOMexaHiyHoro 06nagHaHHsA A1 BOAO3NMBHOI rpe6ni rigpoBysna CaH-Padhaens y Mekcuui.
Bono3nue nponyckHo cnpoMoxHicTio 6 150 M3/c npu Hanopi 15 M, 06nagHaHNit 6-Ma CermeHTHUMM

3aTBOpamMu 3 rigponigioMHnkamu. TiLpoBy30a MPU3HAYEHUI A ANs Mepepo3nodiny BUTPAT BHMLLE
pO3TaLloBaHOro rigposysna Arya Minbna, a TakoX Ans reHepadii eneKTpoeHeprii.

One of the important parts of the Ukrhydroproject’s activities is providing engineering services for
during the construction and equipment supply.

In 1994, Ukrhydroproject as a consortium leader designed and supplied more than 1000 t of
hydromechanical equipment for a spillway dam of the San Rafael Hydro Development in Mexico. The
spillway with discharge capacity 6 150 m3/s at head 15 m is equipped with 6 radial gates with hydraulic
hoists. The hydro development is designed for redistribution of flow from the upstream Agua Milpa
Project, as well as for power generating purposes.

[EC «Benuka lpebns Ecpioncbkoro BigpomkeHHs» Ha p. bnakutHui Hin B Ecpionii — Hai6inbLimii
TiPOEHEPreTUYHNA NPOEKT B ACOpULL Ta OAMH i3 HABINbLLUMX Y CBITI. MOTYXHICTb CTaHLji cTaHoBMTL 6 000 MBT
npy Hanopi 123 m.

Cknag cnopys OCHOBHOTO TifjpoBy3na BKIOYAe Myxi rpeéni, 2 cTaHuiiii rpeéni 1a 2 6yaisni NEC Ha
npaBoMy Ta niBoMy 6eperax 3 HeCUMETPUYHNM PO3MILLIEHHSIM arperaris, NpaBo6epeXHy rpebnto 3 JOHHUMN Ta
FMMBUHHUMI BOZOCKUAMM, PYCIIOBY BOAO3MMBHY rPe6ato Ta po3noginbymin npuctpin 500 kB.

VKprigponpoekT BMKOHAB ONTMMI3aLlit0 MPOEKTY 3 METOH MiABULLEHHS TEXHIKO-EKOHOMIYHUX MOKa3HUKIB
rifpoeneKTpoCTaHLji

The Grand Ethiopian Renaissance Dam Project on the Blue Nile River in Ethiopia is the largest hydro project in
Africa and one of the largest in the world. Total capacity of the project is 6 000 MW at head 123 m.

The main structures include: blind dams, 2 power plant dams and 2 powerhouses on the right and left banks
with asymmetric placement of units, the right bank dam with the diversion culverts and bottom outlets, a run-of-
river spillway dam and a switchyard 500 KV.

Ukrhydroproject developed basic design optimization to increase the technical and economic performances
of the Project.

4 2 bynyetbes
égl NG Under construction
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FEC Harny notyxHicTio 94 MBT no6ynoBaHa B 1960-x pokax Ans enekTpo3abe3neyeHHs
Adpranictany. [lo cknagy rigpoBy3na BXOAATb rfyxa 6ETOHHA Ta BOAO3MWBHA rpebii 3aBBULLKN
100 m, goHHWIA BogoBunyck, 6ynisns MEC, BPM-110 kB. Y mawunHomy 3ani FEC BcTaHoBneHi 4
BEPTUKANbHI TYyp6iHU MoTyXHicTio 23,5 MBT npu Hanopi 61 m.

3BaXxkato4n Ha Te, W0 06MaAHaHHA CTaHLii 6yno BKpail 3HOLEHe i He BiAMOBIAaN0 Cy4acHUM
BMMOraM, CTaHLito Y0 PEKOHCTPYNoBaHO. 06CAT PEKOHCTPYKLi BKNIOYAB 3aMiHy po604ux KoJic Ta
06MOTKM cTaTopa, MOLepHi3aLito poTopa reHepaTtopis, 6510K0BUX TPAHCAOPMATOPIB, PEKOHCTPYKLiH0
CUCTEM MOCTIAHOFO Ta 3MIHHOTO CTPYMY, PEKOHCTPYKLIO CMCTEM YMpaBiHHSA, PENIERHOr0 3aXnCTy,
OCBIT/IEHHS, TEXHIYHOIO BOAONOCTA4YaHHSA, CTUCHYTOrO MOBITPS, APEHAXY Ta OCYLIEHHS, BEHTUNALIT
Ta MOXeXOoraciHHsa. Ha JaHui MOMEHT 6inbLua YacTUHA 06CArY PEKOHCTPYKLIT BUKOHAHA.

The 96 MW Naghlu HPP was constructed in 1960s for the power supply of Afghanistan.
It consists of a blind dam and 100 m high spillway dam, a bottom outlet, a powerhouse
and 110kV outdoor switchyard. Four vertical units of 23.5 MW at head 61 m are installed
in the powerhouse.

Due to extremely worn-out condition of the equipment and its mismatch with the
current standarts the HPP was rehabilitated. The rehabilitation included replacement of
the turbines' runners and stator windings, upgrade of the generators' rotors and block
transformers, AC/DC, control, relay protection, lighting, water cooling, compressed air,
drainage and dewatering, fire-fighting and air-conditioning systems. The bulk scope of
rehabilitation is carried out.

F'EC Harny, Adranicran

OVERSEAS PROJECTS

F'EC MrkBapi, Ipy3is
HPP Mtkvari, Georgia

bynyerbca
Under construction

Naghlu HPP, Afghanistan

_ PeKkoHcTpyKui novanach B 2006 .
_Rehabilitation started in 2006

Hepueauinsa TEC MTtkBapi noTyxkHicTto 53 MBT npu Hanopi 105,2 M po3TalloBYyeTHCA B
ripCbKill MiCLLEBOCTi y BepxHin Tedii piukn MtkBapi (Kypu).

lonoeHuit By3on EC BKK4Yae BOAOCXOBWLLE, 3EMASHY rpebnio AOBXWHOKW 365,8 M i
LUMPUHOKO 6 M, (hinbTpytody Aam6y, ekcnnyaTauifiHo-6yAiBenbHUA BOJOCKWUA | BOAONPOBIAHI
Tpy6u.

HanipHo-cTaHuiiHnin Byson TEC Bkno4Yae BOAONPUAMAY, HaNipHUA TyHenb, HanipHUM
BOJOBIf, 3PiBHANBHUIA pe3epByap, BiABiAHMIA KaHan, 6yaisnto FEC BigkpuToro Tuny 3 ABoma
rigpoarperaramu BCTaHOBJIEHOI NOTYXXHiCTIO 26,5 MBT koxeH, BPI1-110 «B.

BupoGitok MEC cTaHoBMTb 2,21 [BT.rog npw BuTparti 57 m3/c.

The Mtkvari HPP of diversion type with the capacity 53 MW at head 105.2 m is located
in a mountainous area in the upper reaches of the Mtkvari (Kura) River.

The HPP’s headworks structures include: a reservoir, 365.8 m long and 6 m wide earth
dam, a filtering dam, an operating and construction spillway and water conduits.

Other structures include: a water intake, a pressure tunnel, a penstock, a surge tank, a
tailrace, a powerhouse with two units of 2x26,5 MW each and 110 kV outdoor switchyard.

The HPP’s annual output is 2.21 GWh at the discharge 57 m3/s.
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PekoHcTpykuis MEC
Rehabilitation of HPPs

CymapHa MOTYXHICTb TiAPOESEKTPOCTaHLiA, WO eKcnnyaTylTbes KomnaHiero MpAT «YKprigpoeHepro»,
CTaHoBUTb 5 849 MBT Lo Bupo6aseTbes 103 rigpoarperaramu.

BcTaHoBMEHe HA HUX MOHAA MIBCTONITTA TOMY 06M1afHaHHA NOTPebye 3amiHn Ta MoAepHi3auii. F0n0BHUMI
LinsMn PeKOHCTPYKLii 6ynn MOAOBXeHHs TepMiHy ekcrnyatauii MEC, 36inblLIEHHS iXHbOI MOTY)XXHOCTI Ta
BUPOBITKY, @ TAKOXX HAAINHOCTI Ta 6€3MeKm rigpocrnopyA 3a YyMOBU 3HKEHHS BNANBY HA JOBKiNS.

Y nepuy 4epry pekoHcTpyKuii (1995-2002 pp.) 6yno 3amiHeHo 16 rigpoarperartis i YaCTMHY 3acTapinoro
eNEKTPOTEXHIYHOrO Ta rigPOMEXaHIYHOr0 06M1afHAHHS, @ TAKOX Y10 BCTAHOBMEHO €/1era3oBi BUCOKOBOSIbTHI
BUMMKaYi, Cy4acHe 06M1afHaHHA CUCTEM YNPaBiHHA Ta eNEKTPUYHIX 3aXMCTIB PErynsTopiB WBUAKOCTi TYp6iH,
cucTem 30Y[KEHHS rifgporeHepatopis Towwo. Mpu Lbomy 6yn0 36iibLUEeH0 cymapHy NoTyXHicTb MEC Ha 88,1
MBT i pi4HniA BUpO6ITOK enekTpoeHeprii Ha 95 MAH. KBT.rog.

Y 2005 p. 6yn0 po3noyaTo Apyry Yepry PeKOHCTPYKLi, SKa BK/KOYae PEKOHCTPYKLito 63 rigpoarperaris,
3aMiHy 3a/MLLKIB CTApPOro eNeKkTPOTEXHIYHOrO, riAPOMEXaHIHHOr0 Ta JONOMDKHOr0 061aiHaHHS, NPUBEAEHHS
cnopyg MEC 1o YAHHUX HOPMATUBIB.

i 4ac gpyroi 4epru PeKOHCTPYKLIT 04iKYETbCS 36ibLUEHHS CYMaPHOI NOTY)XHOCTi Ha 245,2 MBT i piyHoro
BUPOOITKY enekTpoeHeprii Ha 207,3 MiH. KBT.rog.

The total capacity of all hydropower plants operated by Ukrhydroenergo PrJSC is 5 849 MW at
103 units.

The equipment of these HPPs was installed about half a century ago and now requires an upgrade
and rehabilitation. The main objectives of the rehabilitation project were to extend the lifetime of the
HPPs, to increase their capacity and output, to improve hydro structures’ reliability and safety, and
to reduce environmental impacts.

During the first stage of the rehabilitation project (1995-2002), 16 units and some obsolete
electrical and hydromechanical equipment were replaced. Also, 16 high-voltage circuit breakers,
modern control systems and electrical protection equipment, turbine speed governors, generator

excitation systems, were installed. As a result, the total capacity of the HPPs was increased by
88.1 MW and annual output, by 95 million kWh.

The second stage of the rehabilitation project was started in 2005 and includes the rehabilitation
of 63 units; replacement of all the remaining obsolete electrical, hydromechanical and auxiliary
equipment; upgrade the hydro structures in accordance with the valid requirements. As the result of
the second stage of the rehabilitation project, the total capacity of the plants is expected to increase
by 245.2 MW and their annual output, by 207.3 million kWh.

Mani 'EC
Small hydropower plants

YKprigponpoekT Mae BeNUKWIA JOCBIL AOCNIIKEHb Y rany3i pauioHanbHOro BUKOPUCTaHHA
MOTEHLiany BOLHWX PECYPCIB i NPOEKTYBAHHA 00’€KTiB Masoi rigpoeHepreTukn B YKpaiHi
Ta 32 KOPAOHOM, a TaK0OXX HAKOMUYMB BENIUKY KiflbKiCTb FOTOBMX PilleHb 3 EHepreTM4YHoro
06r'pyHTYBaHHS Ta KOMMNOHYBAMNbHMX PillieHb 1100 mManux [EC.

3okpema, 6ynu BUKOHAHI MPOMO3uLi LWOAO PO3MILLEHHS, CTBOPEHHS Ta PEKOHCTPYKLi
6nm3bko cOTHI Manux [EC, a TakoX NpMCTOCYBaHHS BOAOrOCNOAAPCbKMX O06’EKTIB Mif
3aBJIaHHA FiJPOEHEPreTUKN Ha HasiBHUX BOAOCXOBULLAX Y BCix perioHax Ykpainu. Kpim Toro,
6yno po3pobneHo Ta peanizoBaHo npoekTi Tepebne-Piubkoi FEC (27 MBT; B ekcnyaradii
3 1956 p.) Ta OnekcaHgpiscbkoi TEC (11,5 MBT; B ekcnnyarauii 3 1999 p.), 3giiicHeHo
nepesnpoeKTHi npopo6neHHs kackanis manux MEC Ha p. Tepecsa, NPUKOPAOHHIN 3 PymyHieto
JinaHui p. Tuca i y Bepxie’i [HicTpa, po3p0o6ieHo NPOEKTU PEKOHCTPYKLii HU3iBCbKoi Manoi
TEC i 6yniBHMuTBa Kackamy manux TEC Ha p. Lonypka Ta iH. Takox YKprinponpoekTom
3anpoekToBaHo kackag Manux FEC Ha Tpy6onpoBogi Kokcal y KasaxcTtaHi. Yci mpoekTu
OTPUMaINN NMO3UTUBHNIA EKCNEPTHUIA BUCHOBOK.

Ukrhydroproject has extensive experience in the field of rational use of the water
resources potential and the design of small hydropower facilities in Ukraine and
abroad, as well as a large number of turnkey solutions for power substantiation and
layout solutions for small HPPs.

In particular, the proposals for the placement, construction and rehabilitation
of about a hundred small HPPs, as well as the adaptation of water facilities at
existing reservoirs to the hydropower tasks in all regions of Ukraine were made. In
addition, the designs of Tereblya-Rika HPP (27 MW; in operation since 1956) and
the Oleksandrivska HPP (11.5 MW; in operation since 1999) were developed and
implemented; preliminary design studies for the cascades of small HPPs on the
Teresva River, part of the Tisa River bordering with Romania, the upper Dniester flow
were carried out, and the design for rehabilitation of the the Nyzivska small HPP and
the new construction of a cascade of small HPPs on the Shopurka River and others
were developed. Ukrhydroproject also designed a cascade of small HPPs on the
Koksai pipeline in Kazakhstan. All developed designs obtained a positive expertise
evaluation
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Kananu
Canals

Linto3u
Shipping locks

3 MOMEHTY CBOr0 3aCHYBaHHSA YKPriaponpoekT po3pobsisiB TakoX Taki BOAOrocnoAapchbKi 06’ekTn,
SIK CXEMIW KOMMJIEKCHOr0 BUKOPUCTAHHS BOLHUX pecypciB YkpaiHu Ta Mongosu, Cxemu nepeknaHHs
cToKy [lyHato 4o 6aceiiHy [JHinpa, a TakoX NOAiMNLIEHHs BOA03a6e3neYeHHs NiBHIYHOMO Y36epexiKs
A30BCbKOrO MOpS, NMPOEKTU BOAOMOCTa4aHHs MicT benbui Ta Yagup-SlyHra (Mongosa), a Takox
BOZ0NOCTA4aHHsa MPOMUCIIOBOCTi JoH6acy. [ns BUpiLLEHHS 0CTAHHbOMO 3aBaHHA 6yNi0 NPOBEAEHO
MacLUTabHy PeKOHCTPYKLit0 kaHany GiBepcbKuii [JoHeub-[loH6ac 3aranbHO LOBXUHOW 132 KM 3i
306iNbLLEHHAM MOr0 MPONYCKHOT cNpOMOXHOCTI A0 43 M3/c. Kpim Toro, 6yNo 3anpoeKTOBaHO KaHas
[IHinpo-[loH6ac 3aranbHO A0BXWHOK 550 KM, L0 BKMYaB 2 4yeprn: 1-wa Big Kam’aHCbKOro
BogocxoBnwa o Cisepcbkoro [oHus, 2-ra 4epe3 [loHeubKy 0671acTb [OAATKOBO [0 KaHamy
Cisepcbkuin [JoHelb-[loH6ac. 1-wwa Yepra kaHany 6yna nobymoBaHa i ekcnnyatyetbcs 3 1984 p.,
2-ra yepra 6yna BruKoHaHa Ha 80%.

Since its establishment, Ukrhydroproject has also developed water management facilities

OpHuM i3 HaWBXNMBIWMX MUTaHb Nif 4ac npoekTyBaHHs [EC [IHINpoBCbKOro kackagy 6yno
30epeXeHHs CynHOMNIaBcTBa Ha p. [Hinpo. Y 3B’'A3Ky 3 uuM, YKPrigponpoekToM Yy cKnafi crnopyn
KOXHOr0 rigpoBysna 6yno 3anpoekToBaHO Taki wwnto3un: KuiBcbkmid (B ekcnnyartauii 3 1970 p.),
KaHiscbkuii (3 1972 p.), KpemeHuyubkui (3 1964 p.), CepeaHboHInpoBCbKuMii (3 1963 p.), 3anopisbKuii
(opHOKamepHWiA LWNto3 B ekcnyatauii 3 1980 p.) i Kaxosebkuii (3 1958 p.). Vi wnto3u Ha p. [Hinpo, wo
nepe6yBaloTb HA CbOrOAHILUHIA AeHb B eKCryaTalii, - 04HOKaMepHi.

OCHOBHWM iXHiM 3aBAaHHAM € NOLOJNIAHHSA CYAHOM nepenagy BucoT y cTeopi [EC.

Hapasi B pamkax PekoOHCTPYKLii cnopyn LUt3iB NPOBOANUTLCA MEPEBipka Hecy4voi 3haTHOCTi Ta
KanitanbHi PEMOHTU OKPEMUX FiAPOTEXHIYHUX KOHCTPYKLUiiA. 3 Ornsgy Ha 3Ha4HWA (iSUYHMA 3HOC
OCHOBHOI0 06/1aiHaHHS BUKOHYIOTLCS KaniTanbHi peMOHT PO6QYMX BOPIT HA BEPXHIl | HYXHIA ronosax
LUMIO3iB, & TAKOX ENEKTPOTEXHIYHE 061afjHaHHS.

3 HaNbiNbLL 3HAYYLLMX NPOEKTIB LLNIO3IB 33 KOPAOHOM, YKprigponpoekTom 6yno po3pobneno TEOQ
cynHonnasHoro w3y MEC Jlyaxr Mpa6aHr y J1aoci.

One of the most important issues during designing of the Dnieper cascade of HPPs
was maintaining of navigation on the Dnieper River. Regard this Ukrhydroproject designed
the following shipping locks withing each hydro development facilities: Kyiv (in operation
since 1970), Kaniv (since 1972), Kremenchuk (since 1964), Middle Dnieper (since 1963),
Zaporizhzhya (single-chamber shipping lock - in operation since 1980) and Kakhovka (since
1958). All shipping locks on the Dnieper River that are in operation now are of single-chamber
type. Their main purpose is to overcome height difference at the HPP"s site by the ship.

At present the verification of carrying capacity and total overhaul of certain hydraulic
structures are being carried out within the rehabilitation of the shipping locks structures. Due
to significant physical depreciation of the main equipment, the total overhaul of the service
gates on the upper and lower lock heads, as well as electrical equipment are being performed.

Among the most significant navigation projects abroad Ukrhydroproject elaborated feasibility
study of shipping lock at the Luang Prabang HPP in Laos.

such as schemes of integrated use of water resources in Ukraine and Moldova, schemes
for transferring water from the Danube to the Dnieper River basin, as well as improving the
water supply to the northern coast of the Azov Sea, Balti and Ceadir-Lunga cities™ water
supply projects (Moldova), as well as water supply for the industry in Donbas region. To
solve this, overall rehabilitation of the Siversky Donets-Donbass Canal with a total length of
132 km was carried out with an increase of its capacity to 43 m3/s. Moreover the Dnieper-
Donbas Canal with a total length of 550 km was designed, including 2 stages: 1st stage
from the Kamianske reservoir to the Siversky Donets River, and 2nd -through Donetsk

region additionally to the Siversky Donets-Donbas Canal. The first stage of the canal had
been constructed and has been in operation since 1984. The second stage was completed
by 80%.
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BucokoBonbTHi NiHii enekTponepegaui,

nipcTaHuii, niuii 38’A3Ky

High-voltage power transmission lines, substations,
communication lines

BiTpoBi enekrpocTaHuii
Wind Power Plants

[MoymHato4m 3 50-X POKiB Ha BCIX FiAPOEHEPTeTUYHNX | BOZOrOCMOAAPCHKNX 06’€KTax, LU0
3anpoeKTOBaHi YKPrigponpoekTom, po3pobnstoTbesa NPOEKTY migcTaHLin, JIEM, niHii 38’A3Ky, nepexopis
4epe3 BOAHI NePeLUKOAMN.

3a UMMM NpoeKTamm CMOPYMKEHO BenuKi, CepefHi Ta Mani MiABMLLYBAIbHI Ta MOHVKYBASIbHI
nigcTaHLji Hanpyroto Bif 6 40 750 KB 3 BCTaHOBNEHHAM TpaHcopmaropis noTyxxHicTio 4o 1 000 MBA,
€MeKTPUYHOI anapaTypy Ta KOMMEKCHUX PO3MOAINbYNX MPUCTPOIB, BUCOKOBONLTHI MiHii enieKTponepeadi
Bia 6 40 750 KB npoTsHKHICTIO 10 450 KM i3 NPUCTPOSMI BUCOKOYACTOTHOIO 3B'A3KY.

YKPrigponpoeKT MPOEKTYE TaKOX PesneliHi, KabenbHi Ta OMTOBOSOKOHHI JiHii AMCMETYEPCHKOrO,
PafionoLLYKOBOrO 3B’A3KY i TefleMeXaHiKi, OXOPOHHOI Ta MOXXEXHOI curHaniaalii, nepefadi iHpopmawi,
BMCOKO4ACTOTHOrO 3B’3Ky no J1E.

Since the 1950s Ukrhydroproject elaborated designs of electrical substations,
transmission and communication lines and water crossings for each hydro power and
water management facility designed by Ukrhydroproject.

Under these designs, large, mid-size and small step-up and step-down substations on
voltages from 6 to 750 KV were constructed, equipped with transformers, capacity up to
1 000 MVA; electric devices and integrated switchgears, high-voltage transmission lines 6
to 750 KV, up to 450 km long, with devices for high-frequency communication.

Ukrhydroproject also designs relay, cable and fiber-optic communication lines for
dispatch, radio search communication and telemechanics, burglar and fire alarm systems,
information transferring systems, and high-frequency communication systems via
transmission lines.

Ha cborofHi YKprigponpoekTomM BMKOHaHi MPOEKTHI PO60OTW Ha pi3HUX CTagiax wopo 9
BITPOENEKTPOCTAHLiN, 3 3 AKUX eKCNIyaTyoTbCA.

Hanpukinui Bicimgecatux pokis YKprigponpoekT po3no4aB MPOEKTHI po60TU 3 OCBOEHHS
BITDOEHEPreTUYHMX pecypciB B VYKpaiHi fK OAHOrO 3 MPIOPUTETHUX HANpsAMiB PO3BUTKY
arlbTePHATUBHUX BiJHOBJIOBAHUX [KEpen eHeprii. byno po3noyaro NpoEKTyBaHHS i 6YAiBHULTBO
LOCNILHO-EKCNepUMEHTaNnbHNX BITDOBUX €JIEKTPOCTAHLil.

Y 1992 poui BUKOHAHO po604Mil NPOEKT BiTpoenekTpocTaHuii Ha Ain-Metpi B Kpumy. [o cknagy
06’ekTiB BEC yBiliLLiin TPy BiTPOYCTAHOBKM 3i BCTAHOBMEHOK NMOTYXHICTHO 270 KBT i3 CUHXPOHHUM
reHepaTopoMm i cnopyaamu Ansg npuiiMaHHs Ta nepegadi enekTpoeHeprii.

Y 1993 poui BUKOHaHO po6OYMIA MPOEKT NEPLLOi Yeprun AIXKUroNbCbKOT BiTPOESIEKTPOCTaHLIi B
Mukonaiscbkiit 06nacti y cknagi 6 BEY 3i BcTaHoBfieHO noTyxHicTio 200 KBT i3 CMHXPOHHUM
reHepaTopoM, Cnopyn Ans NpUMAMaHHA Ta nepefaBaHHS eNneKTPOEeHeprii, a TakoX LOMOMDKHUX
cnopyzn Ans po6oTv 06CAYroByHHOro nepcoHany.

To date, Ukrhydroproject carried out design works at various stages for 9 wind power plants
(WPPs), 3 of which are in operation.

At the end of the 1980s, Ukrhydroproject began design works on the development of wind power
resources in Ukraine as one of strategic directions for the development of alternative renewable
energy sources. Design and construction works of experimental wind power plants were started.

In 1992, the company designed a WPP on the Ay-Petry Mountain in the Crimea. This project
includes: three wind units 270 KW, with synchronous generator, structures for receiving and
transmitting electric power.

In 1993, the company designed 1st stage of the Adjigol WPP in the Mykolaiv Region, which
includes: 6 wind units 200 KW with synchronous generator; structures for receiving and transmitting
electric power, auxiliary structures for operating personnel.
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06’ekTH ripanyono0yBHOI Ta METaNYPrilHoOI ranysen
Facilities of mining and metallurgical industries

06’eKT NPOMKUCNOBOro Ta UMUBINbHOro GyAiBHULTBA
Facilities of industrial and civil construction

VYKpriaponpoeKkT MPOEKTYE FiAPOTEXHiYi CMOPYAM HA Pi3HMX NIANPUEMCTBAX FiPHUY0[06YBHOI
Ta MeTanyprinHoi NpOMUCIIOBOCTI. Tak, KOMNaHieo 6ynn po3po6IieHi NPOEKTU PEKOHCTPYKLii ABOX
XBOCTOCXOBWLL Ha [TiBAEHHOMY FipHM40-36aradyBansHomy KombiHati (F3K), BUKOHaHI NepeanpoeKTHi
po6OTU 3 OLIHKM MOXAMBOCTI HAPOLLBaHHA XBOCTOCXOBMLLA Ta PO3PAxyHKY CTINKOCTi YKOCIB
OropopKytouux famb Ha 06’€KTi 3ryLeHHs BiAXOAIB 36araqeHHs [iBHi4HOro 3K, NpoekTHi po6oTy
no 3a6esnevyeHHI0 enekTpoeHeprieto lMonTascbkoro M3K 3 BKMKYEHHAM [0 CKNagy eHeprosysna
lAEC (TEC), CEC Ta BEC, a TakoX po3po6sieHa po6o4a AOKYMeHTaLlis 3 HAapOLLyBaHHS 30/10BifgBany
MpupHinposcbkoi TEC.

Kpim TOro, VYKprigponpoektom 6ynu BUKOHAHHI iHXEHEPHO-TiAPOreonoriyHi  BULLYKYBaHHS,
po3p061eHNin PO6OYMIA MPOEKT LLOAO0 BOLOMOHVKEHHSA Ta BUKOHAHI TEXHIKO-EKOHOMIYHI PO3PaxXyHKM
npu 6yLiBHULITBI CKiNOBOi M B paMKax NPOEKTY PEKOHCTPYKLLT oMeHHOT neyi Ne6 Ha MK «A30BCTanb».

Ukrhydroproject carries out design works for hydrotechnical structures at various mining
and metallurgical industries enterprises. Thus, the company developed basic design for the
reconstruction of two tail storages at the Southern ore and mining complex (OMC), carried
out preliminary design works to assess the possibility of expanding the tail storage and
calculating the stability of the enclosing dams slopes at the concentration waste thickening
facility of the Northern OMC, design work to provide electricity to Poltava OMC with including
it to PSP(HPP), SPP and WPP power development, as well as detailed drawings for the
expansion of the ash dump of the Prydniprovska TPP.

Besides, Ukrhydroproject carried out engineering and hydrogeological surveys, developed
a basic design and detailed drawings for dewatering, and performed feasibility study
calculations for the construction of a skip pit as part of the reconstruction project for blast
furnace No. 6 of Azovstal Iron and Steel Works.

b

OKpimM TigpOTeXHIYHOro NPOEKTYBAHHSA, YKPrinpoOnpoekT TakoX 3aiMaeTbCs NMPOEKTYBAHHAM
06°€KTiB MPOMUCIIOBO-LMBINBLHOIO 6YAiBHMLTBA Pi3HOT CKNALHOCTI Ta MacLuTabis.

[TpoTArom ocTaHHix poKiB HalMMK draxiBuamu 6y po3po6IeHi NPOEKT Ta po60ya JOKYMeHTaLiA
6aratoyHKLiOHaNbHOrO KOMNJIEKCY B M. XapKiB, 40 CKnagy SIKOr0 BXOAUTb XXUTNOBWIA BYANHOK,
Nig3eMHUA NApKiHr Ta BOYLOBaHE MPUMILLEHHS AWUTAYOro AOLWKINbHOro 3aknagy (MoBepXoBiCTb
Pi3HUX CEKLiN Bapit0eTbCA Bif 2 A0 18 NOBEpPXiB), NPOEKTU aIMiHICTPATUBHO-BUPOOGHMYOI0 KOpNyCy
KaHiscbkoi TEC Ta iHXeHepHo-nabopatopHoro kopnycy Kuiscbkoi TEC, npoekT KomnniekcHoi
9-noBepXx0BOi 2-CeKLiinHOi OyaiBni 6aratouinb0BOro NPU3HaYeHHs, WO BKNOYaE B cebe 0icHi,
XWUTNOBI NPUMILLEHHS Ta NPUOYLOBAHUA NiA3EMHUIA NAPKIHT Ta PO60YMA NPOEKT PEKOHCTPYKLIT
LIEHTPaNbHOro MamgaHy 3 MeTOK OHOBJIEHHSI MiaHyBaHHA Ta 61aroycTpol MangaHy sk Micus
BiAMOYNHKY | NPOBEAEHHSA MiCbKUX MACOBMX 3aX0AiB B M. HOBOAHICTPOBCHK Ta iH.

Besides to hydrotechnical facilities, Ukrhydroproject is also carries out design of the facilities of
industrial and civil construction of varying complexity and scale.

In recent years, our specialists have developed a basic design and detailed drawings for a
multifunctional complex in Kharkiv, which includes a residential building, underground parking and
a built-in preschool facility (the number of floors in different sections varies from 2 to 18), basic
designs of administrative building of Kaniv HPP and the engineering and laboratory building of Kyiv
HPP, a basic design of a 9-storey 2-section multi-purpose complex building in Novodnistrovsk city,
including office, residential premises and underground parking, and a basic design and detailed
drawings for the reconstruction of the central square in order to update the planning and landscaping
of the square as a place of recreation and city public events in Novodnistrovsk city and others.
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BIM-npoekTyBaHHA o
BIM-designing ﬁ{)fz

B VYKpriaponpoekTi ycnilwHO BMPOBAMKYOTbCA METOAM MPOEKTYBAHHS, 6230BaHi HA BUKOPWUCTAHHI
TPMBUMIPHWUX MOZeENern 06’€KTiB. SKLIO CnoYaTKy TPUBUMIPHE MOLENOBAHHA BUKOPUCTOBYBANN 3 METOH
CTBOPEHHSA LEMOHCTPAUiHNX MaTepianis i NPOEKTYBaHHSA HeBeNnkux fonomixHux byaisens MEC i FAEC,
TO HWHi 63 CTBOPEHHS KOMMIEKCHOI MOAENI, L0 MICTUTb Penbed) MiCLeBOCTi, OCHOBHI Cnopyau, rpeéi,
6yaisnto MEC, He 06X0AUTLCA NPOEKTYBAHHSA TiAPOBY3NIB B LiNOMY.

OcTaHHiM YacoMm 3AiiiCHI0ETCA anpobadis TexHonorii BIM-npoekTyBaHHs, WO Aa€ 3MOry CTBOPHOBATH
MOBHI iHCpopMaLiiiHi MoJeni 06’eKTiB MPOEKTYBAHHA Ha BCiX CTagisiX, BKAOYHO 3 MPOEKTYBAHHSM,
OyAiBHULTBOM Ta eKcnmyarawieto, 0TpUMyBaTy LinicHY BipTyarnbHy MOZeSb 06’eKTa 3 ycima 6yaiBesibHIMM
efleMeHTaMu Ta iHKeHepHUMU cucTeMamm, eCDEKTUBHO YCYBATW KONI3ii HA paHHiX CTagisx MPOEKTHMX PO6IT.
MepLmmm 06’eKTamm, CTBOPEHUMU i3 3aCTOCYBaHHAM TexHonorii BIM-NpoekTyBaHHs, € afiMiHiCTPATUBHO-
BMPO6HM4MIA Kopnyc KaniBebkoi EC, 06’€KTv npucTaHLiiiHoro manganyimka Kaxoscbkoi NEC-2 Ta ckinoBoi
M1 gomeHHOi nedi Ne6 Ha MK «A30BcTanb», a TakoX 3aranbHi KoopanHaLiiHi mogeni [HicTpoBcbKoi TAEC,
Tawnuuskoi TAEC Ta mocToBoro nepeixay JHinposcbkoi MEC.

The design methods based on the use of 3D models of the facilities are being successfully
implemented in Ukrhydroproject. Originally 3D-modeling technology was used for demonstration
materials and designing of small auxiliary buildings of HPPs and PSPs only. At present the design
of whole hydro developments can't be done without creating an integrated model that includes
terrain, main facilities, dams and powerhouse.

Recently, approbation of BIM design technologies has b een carried out, which allows to
create full information models of designed facilities at all stages including design, construction
and operation; obtain a complete virtual model of the facility with all construction elements and
engineering systems, as well as effectively eliminate collisions at early stages of design works.
The first projects of the BIM design technology application were the administration building of the
Kaniv HPP, the plant area facilities of the Kakhovka HPP-2, skip pit of the blast furnace No. 6 of
Azovstal Iron and Steel Works as well as the general coordination models of the Dniester PSP,
Tashlyk PSP and the bridge crossing over the Dnieper HPP.
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Exonoris
Environmental issues

[1ig 4ac NpoEKTYBaHHA rifPOTEXHIYHNX 06’EKTIB YKPrigponNpOeKT Ha BCiX CTagisX Npuainse Benmky
yBary nuTaHHSM OXOPOHW HABKOMWULLIHLOMO cepefoBuLLa. CninbHO 3i cnewjianiaoBaHAMK IHCTUTYTaMK
B MPOEKTaxX PO3PO6NAETbCA PO3AIN OUiHKM BNAMBY Ha HaBkomuwwHe cepeposuwie (OBHC), skuit
npoxoauTh [lepXasHy eKoori4Hy ekcrepTudy Ta 06roBOPEHHs 3 rPOMaLChKICTHO.

YKprigponpoekT TakoX BMKOHYE MPOEKTHI po6oTM 3 Meniopaujii ManonpofyKTUBHUX 3eMeb,
PEKYNbTUBALLT, CTBOPEHHS BOAOOXOPOHHMX 30H, 30H CaHITApHOI OXOPOHW MKEpes BOAONOCTaYaHHs,
0XOPOHM aTMOCIEPHOr0 MOBITPA TOLLO.

HaiinoBHiLLMI KOMMNEKC NPUPOLO0XOPOHHIX 3aX0AiB 3a BCiMa (hakTopamm BnivBY Ha HABKOSULLHE
cepeaoBuLLe 6yno po3po6bneHo Ha TawwmuLbkin Ta [HicTpoBcbkiid TAEC, a TakoX Mif 4ac PeKOHCTPYKL
kackany OHinposcbkux 'EC.

. Pospis -2 Bapianm (K510 oty

OpnHnM i3 HalBaXNMBILLMX HanpamiB ekcnnyarauii rigpotexHiyHux cnopyn (FTC) € 3ab6e3neyeHHs
iXHbOI 6e3MeKu.

MpoTdrom oCTaHHiX POKiB PO3p06/EHO MPOEKTM cucTem 3abesneyeHHs 6esnekn TG ycix TEC
[HINpOBCbKOro Kackafy 3 OCHaLLEHHAM CMCTEM CMOCTEPeXKeHb 3ac06amMy aBToMaTK3aLlii.

Ha KuiBcbkomy, KpemeHuyubkomy Ta KaxoBCbKOMY rigpoBy3fiax BMPOBA[XEHO aBTOMATW30BaHi
CUCTEMM KOHTPOMI 3a napametpamu 6e3neku ['TC, W0 fano 3mory 3Ha4YHO MiABWLIMTM MOTOYHMNA
KOHTPOSIb iXHbOO CTaHy.

Kpim TOro, no Bcix IEC kackagy BUpiLLEHO TaKi 3aBAaHHS:

e CTBOPEHO ENEKTPOHHI 6aHKM [OBIAKOBWUX [aHUX 32 CKNAZOM i METOAMKAMM iHCTPYMEHTANbHOro
KoHTponto Ta KIA;

e C(POPMOBAHO ENEKTPOHHI 6aHKW [AHWX [HCTPYMEHTANbHOr0 KOHTPONIK0 3HA4eHb OCHOBHUX
KOHTPOJIbOBAHNX MOKA3HUKIB;

* YTOYHEHO ekcnnyaTauiiiHi napameTpu [TC, ouiHEHO X BiANOBIAHICTb HOpMam, akTWBam, BUAAHO
peKoMeHaaLii;

* BMPOBAPKEHO MPOrPAMHUIA KOMMIEKC aBTOMATUYHOI 06POOKM NEPBUHHNX JAHUX CMOCTEPEXEHb, L0
BBOAATLCS BPYYHY.

Ukrhydroproject, while designing hydrotechnical structures at all phases, pays
due attention to environmental issues. In its designs, jointly with specialized
institutions, it develops environmental impact assessments (EIA) that are subject to
state environmental expertise and public hearing.

Ukrhydroproject also develops design works for land melioration, land reclamation,
creation of water protection areas, sanitary control of water supply resources, air
protection measures, etc.

The most extensive range of environmental protection measures covering all
aspects of environmental impacts was developed for the Tashlyk PSP, Dniester PSP,
and for the rehabilitation of the Dnieper Cascade of HPPs.

One of the most important issues of hydro structures operation is ensuring their safety.

In the recent years, Ukrhydroproject has developed designs of hydro structures safety
systems for all HPPs of the Dnieper Cascade providing their monitoring systems with | §
automated data acquisition devices. At the Kyiv, Kremenchuk, and Kakhovka HPPs, automated i {
monitoring systems to control safety parameters of hydro structures were implemented, thereby {t - L
substantially increasing routine control of their state.

In addition, for all HPPs of the Dnieper Cascade, the following problems were solved:

« developed electronic reference data bases on the composition and methods of instrumental
control and instrumentation hardware;

« created electronic data bases of records acquired from instrumentation control of values of the
main parameters subject to control;

« updated operational parameters of hydro structures, assessed their correspondence to the
current standards, issued recommendations;

«introduced a software package for the automatic processing of primary monitoring data, which
are entered manually.
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06’°ckTn YKprigponpoekTy B YkpaiHi 00 ¢
Projects of Ukrhydroproject in Ukraine

YMOBHI NMO3HAYEHHA
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TEC (rinpoenekTpocTaHuii)
HPP (hydro power plants)
Xapkis
TAEC (riapakymyniotoyi enekTpocTanuii)
. Ockon PSP (pumped storage power plants)
BEC (BiTpoBi enekTpocTaHuii)
WPP (wind power plant)
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1. OHokiBCbka [EC
2. Yxroponcbka lEC
3. Tepeo6ne-Piubka EC
4. No6poTeipcbka MEC
5. XpeHHukiBcbka FEC
6. CHaTMHCbKa [EC

15. Ajigolska WPP

16. Zhytomyr HPP

17. Korsun’-Shevchenkivska HPP

18. Southern OMC tail storage
reconstruction

19. Chernobyl NPP external water supply

7. VHiSbKa rEC System
8. boaHapiecbka MEC 20. Vyshgorod Pilot WPP
9. lHicTpoBcbka MEC 21. Kyiv PSP
10. [HicTpoBcbKa FAEC 22. Kyiv HPP
11. HwkHbogHicTpoBCHKa TEC 23. Kaniv PSP
24. Kaniv HPP

12. Cabaposcbka [EC

5 25.K huk HPP
13. Mepsomaiicbka M'EC 26. CepeHboAHinpoBcbka MEC Efmenchu

26. Middle Dnieper HPP

14. TliBAEHHOYKpPATHCLKNI éHEProKOMNIIEKC 27. Po3wwupenHs OrinpolEC 1. Onokivska HPP 27. Dnieper HPP extension
15. Apxuronbcbka BEC 28. Kaxoscbka MEC 2. Uzhgorod HPP 28. Kakhovka HPP
16. XKutomupcbka M'eC 29. Kaxan [iHinpo-foH6ac 3. Tereblya-Rika HPP 29. Dnieper — Donbas canal
17. KopcyHb-LleB4eHkiscbka MEC 30. PoatumpeHHs [oHyanascbkoi BEC 4. Dobrotvirska HPP 30. Donuzlavska WPP extension
18. PekoHCTpyKLis xBocTocxoBmLa MI3K 31. Hugiscbka M'EC 5. Khrennikivska HPP 31. Nyzivska HPP
19. Cuctema 30BHILIHBOr0 BOAONOCTAYaHHS 32. MeyeHi3bKuii rigpoy3son 6. Sniatyn HPP gg gechenklhthyd;o de[\)/elobpmentt
YopHo6unbcbkoi AEC 33. PekoHCTpyKLLis kaHany C. [loHewb-[oH6ac ;' LBJ”('jZnh E\E’Pk e Subp&\’g;ﬁa}' regggiﬁt;tio?mn as Water
20. ﬂqpnl,uHo-eKcnepMMeHTaana Buwropopcbka BEC 34. 3axucHi cnopyau Ha BOA0CX0BULLAX 9 D(r)liesier SHPaP 34. Protective structures of the reservoirs
21. Kniscbka FAEC KaHiBCbKOi, KpemeH4yLbKoi, 10. Dniester PSP of Kaniv, Kremenchuk, Middle Dnieper
22. Kuicbka FEC CepeaHbOAHINPOBCHKOi Ta KaxoBcbKoi MEC 11, Lower Dniester HPP and Kakhovka HPPs

. ) ; : 35. Arrangements on rational usage of the
23. Katiscbka [AEC 35. Cxemyt BUKOPUCTAHHS pi4OK Tuca, 12. Sabarivska HPP Tisa, the Seversky Donets, the Dnieper,
24. Kaniscbka [EC CiBepcbkuii [loHewb, [Hinpo, [HicTep, 13. Pervomaysk HPP the Dniester, the Southern Bug water
25. KpemeHyyubka MEC [MiBoeHHMA byr 14. South Ukraine Power Complex resources
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06’ckTn YKprigponpoekTy B CBiTi

1. Mekcuka (r/8 CaH-Pachaens)

2. BeHecyena (r/B Ypi6ante-Kanapo)

3. bpasunis (TEC Kamnoc Hogac)

4. OpaHuisa (nocnyru EDF, «Cexxenek»

3a nporpamamu CBP)

5. Itanis (nocnyru «EnekTpokoHcanT»

3a nporpamoto CBP)

6. ABcTpisi (peKoHCTpyKLig Manux [EC 1a iH.)

7. €runet (HC Hbto Benni)

8. Monposa ([ly6occapcbka MEC, BogonocTayaHHs
M. benbuj, ®nopewTn, Copoku Ta iH.)

9. Tpysisa (FEC Inrypi, TEC MTkBapi, 36ara4yBanbHa
(habpuka)

10. BipmeHis (/8 Ha p. lexi)

11. Ipak (HC «Hacwupis», lEC bagyw-1, FEC Anb-
Apeim Ta iH.)
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12. V36ekucraH (FEC [ynb6a)

13. AdpraxictaH (TEC Harny)

14. TafpKuKNCTaH (BUKOPUCTAHHA BOSHUX PECYPCIB)
15. KnpruscraH (ManaHcbkuii r/8, TokTorynbcbka [EC, HapuHcbkuii
Kackap Ta iH.)

16. IHgis (TEC Omkapewwsap, [EC Yamepa 1a iH.)

17. Pocis (Eropnuubka MEC, Ayanykcbka [EC, YeTb-XanTaiicbka 'EC,
locbka EC Ta iH.)

18. INaoc (FEC Cekaman 1, TEC CekamaH 3, wnto3 MEC JlyaHr
[pa6aHr)

19. Kurait (r/B 4eHTAHbXE)

20. B’etHam (TEC Txakmo, MEC $ni, TEC KaH [loH Ta iH.)

21. binopycb (IpogHeHcbka [EC, Monoubka MEC)

22. Ecpionis (TEC «Benuka pebns

Ecbioncbkoro BigpomkeHHs»)

Projects of Ukrhydroproject overseas

1. Mexico (San Rafael hydro development)

2. Venezuela (Uribante — Caparo hydro development)
3. Brazil (Campos Novos HPP)

4. France (services for EDF, Cegelec

under World Bank’s programs)

5. ltaly (services for Electroconsult

under World Bank’s programs)

6. Austria (small HPPs rehabilitation, etc.)

7. Egypt (New Valley Pumping Station)

8. Moldova (Dubossary HPP,

water supply of the towns of Beltsy,

Floreshty, Soroki, etc.)

9. Georgia (Enguri HPP, Mtkvari HPP, ore mill)

10. Armenia (Hydro development

on the Gekhi river)

11. Irag (Nassiriah Pumping Station, Badush-1 HPP,
Al-Adaim HPP)

12. Uzbekistan (Gulba HPP)

13. Afghanistan (Naghlu HPP)

14. Tajikistan (Water Resources Usage Schemes)
15. Kirghizstan (Papan hydro development, Naryn
Cascade, Toktogul HPP, etc.)

16. India (Omkareshwar HPP, Chamera HPP, etc.)
17. Russia (Yegorlyk HPP, Achaluky HPP, lova HPP,
Ust-Khantayskaya HPP, etc.)

18. Laos (Xekaman HPP-1 and HPP-3), shipping lock
of Luang Prabang HPP)

19. China (Centianhe hydro development)

20. Vietnam (Thakmo HPP, Yali HPP, Can Don HPP,
etc.)

21. Belarus (Grodno HPP, Polotsk HPP)

22. Ethiopia (Grand Ethiopian Renaissance Dam
Project)




