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The MC 3000 on the Vilyuy River

in the Russian Far East

vetlinskaya HPP, located on
the banks of the Vilyuy Riv-
er in the Sakha Republic in
Siberia, is the first and only
hydroelectric power plant in the world

built on permafrost. The plant design
was developed in the late ‘70s during
the Soviet Union by the Design and Re-
search Institute LenHydroProject, pres-
ently part of OAO RusHydro.
Construction began in 1979.1n 2008 the
station was officially put into operation
with three (out of four) generators.

The repair project

The structure of hydroelectric pow-
er plant consists of the left bank dam,
the right bank dam, the inlet and outlet
channels and the combined HPP build-
ing located on the river bed. The design
of the Svetlinskaya HPP features a pecu-
liar construction of the bottom of the
outlet channel, which is covered with re-
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inforced concrete slabs across its entire
width (about 135 m), featuring a special
elevated part (so-called “apron”), locat-
ed at a distance of 52.76 - 100.26 m from
the edge of the hydroelectric dam. Dur-
ing the operation of the hydroelectric
power plant, the strong turbulent wa-
ter flow caused the collapse of the apron
slabs farthest from the dam wall. The re-

mainder of the apron needed conserva-
tion and restoration work.

To prevent further deterioration of the
reinforced concrete slabs building the
apron at the level of the 5th row at a
distance of 74.0 m from the edge of hy-
droelectric dam, the St. Petersburg com-
pany Stroitelnoe Upravlenie N2 299 was
commissioned with the execution of a
sheet-pile retention wall across the en-
tire outlet channel.

“In the spring of 2013 we were approached
by our partners Stroitelnoe Upravlenie
N2 299 from St. Petersburg. To perform a
complex project in the Russian Far East,
they needed a special drill rig” - says Gen-
eral Director of OOO RusAtlas Invest A.N.
Romanov. The project was designed by
the design institute HydroProject with
the direct participation of the contrac-
tor and involves the installation of a total
of 155 piles of 720 mm diameter by hy-
draulically pushing them into the soil to



a depth of 11.5 m below the 1,9 - 1,7 m
thick concrete slabs of the apron.

Stages of work

“According to the plan, work will be con-
ducted over two summer and autumn sea-
sons of 2013 and 2014, when the weather
and operating conditions allow for under-
water work,”- explains V.Y.Klimov, scien-
tific expert and Development Director at
OOO Stroitelnoe Upravlenie N2 299, one
of the project leaders.

To accomplish this, the workflow was organ-
ized in four main stages. The first stage in-
volves creating a hole in the concrete slabs of
the apron by pass-through diamond drilling,
After this, sheet piles are installed into the
ground below the slabs ofatadepth of 11.5m
by means of rotary-percussive drilling. Once
the piles are installed, steel reinforcement is
put inside the pipes and the inner cavity of

The concrete cores extracted from
the apron slabs/KepHel, uzeneyeHHslie
u3 #¢/6 naum pucbepmoi

COMACCHIO
Ha JanbHem BocTtoKke

Byposas ycmaHoska Comacchio MC3000 bbina
8blbpaHa 05 ycmpolicmea cealiHo-winyHmMoesol
cmeHbl Ha 2udposnekmpocmaryuu 8 Cubupu

CBeTmHcKanA MIC, pacnonoykeHHas Ha beperax peku Buntoli B Pec-
nybnvke Caxa Ha JanbHem BocToke, ABASETCA NepBOM U eAMNHC-
TBEHHOM rMAPO3NEKTPOCTAHLMEN B MUPE, MTOCTPOEHHOW Ha BEY-
HOWM Mep3/10Te, Ha HECKa/IbHOM OCHOBaHUM. MPOEKT CTaHLK Bbln
pa3pabotaH_ B KoHue 70-x roaos Bo BpemeHa CoseTckoro Coto3a
NPOEKTHO-M3bICKATE/IbCKMM MHCTUTYTOM «JIEHMrMAPONPOEKT, BXO-
JAWMm B HacToAwee Bpema B coctaB OAO «Pyclngpo».
CtpoutenbctBo Havanocb B 1979 roay. B 2008 roay craHumA
6blna oduLMaNbHO BBEAEHA B SKCMAYaTaLUmIo ¢ Tpema (13 ve-
TbIpPEX) reHepaTopoB.

PeMOHTHO-BOCCTaHOBUTE/IbHbIE paGOTbI

MM PO3N1EKTPOCTAHLLMA COCTOUT U3 IEBOBEPEKHON HACBINHOM
NAOTUHbI, NMPABOOEPEKHOW HACLINMHON MAOTUHbI, NMOABOASA-
LLEero M OTBOAALLEr0 KaHA/NOB M COBMELLEHHOMO PyC/IOBOrO
3naHus NIC. KOHCTPYKTMBHOM 0COBEHHOCTbIO AHA OTBOAHOIO
KaHana MC ABnAeTCcA NepeKpbITUE PYCIOBbIX FPYHTOB XKene-
306ETOHHBIMW NANTAMM Ha BCHO LIMPUHY KaHana (okono 135

The Comacchio drill rig MC 3000 with DTH
hammer / byposas ycmaHoska Comacchio
MC 3000 c nHeemMoyOapHUKOM

the sheet pipes is filled with concrete (under-
water concreting using a vertically movable
tube). The last stage consists of underwa-
ter concreting of the clearance between the
walls of the concrete slabs and the sheet piles.

M) C YCTPOMCTBOM CMELMabHON BO3BbILEHHOM YacTu («puc-
6epMbI»), PacnoNoKEHHOM Ha paccTosHun 52,76 — 100,26 m
OT cpe3a NNoTuHbI MC.

B npoLiecce aKcnyaTaLmmn ruaposnekTpoCcTaHUmMK, 13-3a CUiib-
HOro Typb6y/sIeHTHOrO MOTOKa BOoApl, Hanbonee yaaneHHble oT
CTeHbl NJIOTUHbI MIUTbI PUcbepMbl 0OPYLINMANCE. BO3HMKNA Y-
pO3a NOAMbIBA U Pa3pyLLUEHUA OCTaBLUEKCA YacTh pucbepmbl.
Y1066l NPenoTBPaTUTL AasibHeWllee paspylleHue YKpen-
NAOWMX /6 NAMT pucbepmbl Ha YPOBHE NAUT 5-T0 pAda Ha
pacctosiHum 74,0m ot cpes3a naotuHbl C, netepbyprckoi
komnaHun OO0 «CtpoutenbHoe ynpasneHue N2 299» 6bino
Nopy4eHo YCTPOMCTBO CBAMHO-LLIMNYHTOBOM CTEHbI U3 TPYOHO-
ro Mo BCEMY CEYEHWIO OTBOAHOTO KaHana.

«BecHo11 2013 roga K Ham 06paTUANCL HaLW MApPTHepbI -CTpo-
utenbHoe Ynpasnerue 299(Cr6). Ana BbINOJHEHWUA CIOXKHO-
ro npoekta Ha [lanbHem BocToke, um bblia Heobxoayma cne-
umanbHasa bypoBas yCTaHOBKa» - paccKasbiBaeT [eHepasibHbIi
anpektop 00O «PycAtnac MHBecT» A.H. PomaHoB.

MpoeKT 6bin pa3paboTaH NPOEKTHBIM MHCTUTYTOM «aponpo-
€KT» NpU HeMocpeaCTBEHHOM Y4acTUW NOAPAAHOW OpraHu3a-
LW 1 NpeanonaraeT yCTaHOBKY B 0bLuei cnoxkHoctn 155 ceaii
aviameTpom 720 Mm, NyTem 1x 3abyprBaHUA B FPYHT Ha rybu-
Hy 11,5 m yepes /6 nanTbl pucbepmbl TowmHOM 1,9 — 1,7 m.

dTanbl NnpoBeAeHUa pabor
«[Mo nnaHy, paboTbl byayT NPOBOANTLCA HA NPOTAMKEHUMN ABYX
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Ce30HOB /1ieTo-oceHb (2013-2014), Kor-
[a NpUpoAaHble N onepaTUBHbIE YC/O-
BWA NO3BO/IAIOT NPOBOAUTL NOABOAHbIE
paboTbI», - 06bAcHAET B.A. Knumos, Ha-
YYHbI/ 3KCMEPT U AUPEKTOP MO PasBu-
Mo B CTpouTensHom ynpasieHum Ne
299, 0AVH 13 pyKOBOAMWTENIEN NMPOEKTa.
YT106bI OCYLLECTBUTB 3TO, pabouunii npo-
uecc 6bln opraHM30BaH B YeTbipe OC-
HOBHbIX 3Tana. MepBbI 3Tan Nnpeanona-
raeT ycTpoMCcTBO WTPabbl B 3K/6 nanTtax
pucbepmbl NyTeM NocnefoBaTeslbHOrO
CKBO3HOrO amasHoro bypeHus. 3atem
B MOAMN/IUTHBIN FPYHT MO OCK LUTPabbI
Morpy*Kaetca TPyOHbI WNYHT AJIMHON
11,5 m. MNocneaytoLmii 3Tan - yCTaHOB-
Ka KapKacos B TPYOHbIN LWINYHT U noa-
BOLHOE OETOHMPOBaHME BHYTPEHHEMN
MosOCTV LINYHTOBbIX TPY6 MeTogom
BEPTUKA/IbHO-MEpPeEMeLLaemMmolrt  Tpybbl
(BMT). 3aTem 3a30p B WTpabe mexay
CTeHamK BETOHHBIX N/IUT U LUNYHTOBbI-
MM CBasMM 3anonHAeTcs 6eToHOM.
AnmasHoe bypeHue -cBepneHue, 3a-
[JeNcTBOBaHHOE Ha nepBOM 3Tane pa-
60T, 6bI710 OCYLLECTBIEHO C MOMOLLLIO
ABYX a/IMa3HbIX 6YpOBbIX CTAHKOB, KO-
Topble 6blIM CMOHTUPOBAHbI Ha cre-
LMaNbHOM 3K/6 OCHOBAHMM, OCHALLEHbI
LEeHTpaToOpamKn 4/1A a/IMa3HOM KOPOH-
KW, CUCTEMaMM MOABOAHOrO OCBeLle-
HMA W BUAEOHAbAoaeHUA pabouen
30HbI KOPOHKM 1 BUHTA NOAAYM.

« BypeHue npounssoamnock Nog, BoA0MN.
CraHOK yCTaHaBAMBaCA B3agaHHOe No-
NIOMKEHWE MO ocK LTPabbl BOAOMA30OM C
NMOMOLLBIO MNaBy4ero KpaHa. CTaHkom
ynpasAan onepaTtop Ha bapke ¢ nomo-
Wblo M306paXKeHus, TpaHCAMPYemMoro
KamMepamu Ha 3KpaHbl MOHMWTOPOB.
TexHonorna nOABOAHOTO a/IMA3HOro
bypeHus-ceepaeHus auameTtpom 1000
MM 6bl1a  yCnewHo ocyLwecTBneHa
Brnepsble B mupe cneypnannctamm 000
«CrpouTtenbHoe ynpasneHue Ne 299» -
oTmeyaeT B.A. Knumos.

Cnefylowmin sTan BKIOYaa YCTAaHOBKY
LUINYHTOBbIX TPYO B NOANAUTHBIN FPYHT
Mo TEXHOMOTMM MHEBMOYAAPHOro 6y-
peHWA, COBMELLEHHOM C MOrpyeHuem
LUINYHTa B OAHOM Onepaumm.

YCTaHOBKa LUMYHTOBBbIX CBal C HAPYKHbIM
Aviametpom 720 MM U TO/LLIMHOM CTEHOK
10 mm 6bl1a NpoBegeHa C MOMOLLBIO

MOrpy*KHOTO MHEBMOYAAPHWKA AVaMeT-
pom 18” (45,7 cm) c NpoayBKOM CaTbiM
BO34yxoM. BypunbHble Tpybbl avamet-
pom 273 MM c pybaluKamu AuameTpom
530mMm 6bI1M cneupanbHO paspaboTaHbl
W U3rOTOB/IEHDI A/1A STOTO NPOEKTA.
MpoBeaeHWe Takoro poga pabot npe-
JAycmaTpuBasno bypeHue c NoBEPXHOCTU
BOAbl Ha MybuHe 8 MeTPOB U NOSTOMY
6ypoBas yCTaHOBKA A0/MKHA bblna pas-
MeLLaTbCA Ha Bap)ke U oTBeYaTb Leso-
MY psAy cneumdunyeckmx TpeboBaHuii.
«COBMECTHO C G1PMOI-U3rotoBuTeNEM
n cotpyaHukamm OO0 «PycAtnac UH-
BECT» bbl/1a CKOMMNNEKTOBaHa YCTaHOB-
Ka, KoTopas Hanbosee NoaAHO oTBEYaNa
BCEM HeobxoaMmbiM TpeboBaHUAM.
310 6ypoBas yctaHoBKa Comacchio
MC3000. MNpwn Bece 42 T MalMHa Xa-
paKTepu3yeTcA ycuavMem noaaum/Bbl-
TarmeaHus 30 T, 1 obopyaoBaHa Bpa-
LaTenem C Kpytawmm momeHTom 7800
AaHMm npu 22 o6/muH.Takke u3-3a
cneundunkn pabotbl B ycnosuax Kpai-
Hero CeBepa,mMbl OblIM OFrpaHUYEHbI B
CpoKax npoBefeHUA paboT 1 nostomy
MaLUMHY 6b110 HEOHXOAMMO NOCTaBUTL
B KpaTyalLLMe CPOKM, C YeM KOMMaHUA
000 «PycAtnac WHBect» ycnewHo
CnpaBuIacby ,- roBopuT K1Mmos.
«O000 «PycAtnac WHBect» ABnsetca
oduLMaNbHBIM  AUNEPOM  KOMMAHMK
«Comacchio» Ha TeppuTopum Poccum m
ctpaH CHI. Hawa KomnaHua npeacrasne-
Ha Ha pblHKe 6onee 10 net. Mbl NpakTn-
KYEM MHAMBWUAYaNbHbIN NMOAXOA, K NMOXKe-
JIAHUAM HALLMX 3aKa34MKOB M COBMECTHO
¢ KomnaHuelt «Comacchio Srl» npegna-
raeM HaLMM KIMEHTaM PasHOObpa3sHble
HeCTaHAAPTHbIE TEXHUYECKME peLLeHus,
KOTOpble  CMOCOBCTBYIOT — YBEAUYEHUIO
MpPOU3BOAUTENBHOCTU PaboTbl,ya06CTBY
06CNYKMBAHMA U BbINO/IHEHMIO NOCTAB-
JIEHHDbIX Nepes, KMEHTOM 331a4» - FOBO-
puT leHepanbHbIn aupektop 000 «Pyc-
Atnac MiHeect» A.H. PomaHos.

MepBaA YacTb npoekta 6bina 3aBep-
LWweHa oceHbto 2013 r. Bcero B TeyeHune
ceHT6ps 2013 r. 6110 NorpykeHo 34
TpybownyHTa. Pabota Ha CBeTaMHC-
Ko MC byaeT Npofo/KeHa NeToM-
oceHbto 2014 roaa.
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Diamond drilling involved in the first stage
of work was carried out using two diamond
drill rigs, which were mounted on a special
concrete platform, equipped with central-
izers for diamond bit, underwater lighting
systems and video surveillance of the work-
ing area of the bit and the feeding screw.
“Drilling was carried out under water. The ma-
chine was positioned along the drilling axis by
a diver using a floating crane. The operator
controlled the machine from the barge thanks
to the images broadcast from the cameras
on the monitors. This kind of underwater dia-
mond drilling with a diameter of 1000 mm
was successfully performed for the first time in
the world by the technicians of OOO Stroitel-
noe Upravlenie N2 299” - says V.Y Klimov .
The next phase involved the installation
of sheet pipes into the ground below the
concrete slabs by means of rotary-percus-
sive drilling.
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The Comacchio drill rig MC 3000 is loaded
on the barge / Mozpy3ka Ha 6apcy byposoli
ycmaHosKku Comacchio MC 3000

The installation sheet piles having an outer
diameter of 720 mm and a wall thickness
of 10 mm was carried out using a 18" ( 45.7
cm) DTH hammer. The canned drilling rods
with 273 mm inner diameter and 530 mm
outer diameter were specially designed and
manufactured for this project.
Performing this project required drill-
ing into water at a depth of 8 meters and
therefore the rig was placed on a barge. To
carry out the project, the rig had to meet a
certain number of requirements.

“In cooperation with Comacchio and OO0
RusAtlas Invest we chose the configuration
of the machine that best met all the neces-
sary requirements. It's the Comacchio drill



""""View &f the Svetlinskaya HPP/
Obuwuli sud CeeffinuHckol PC

rig MC3000. The machine features 42 tons
weight and 30 tons pull up/feed force and
is equipped with a rotary head delivering
7800 daNm torque at 22 rpm. Also, due to
the nature of work in this Subarctic area, we
were limited in terms of time and therefore
the drill rig needed to be delivered as soon
as possible, and our partners Comacchio
and OO0 RusAtlas Invest were able to meet
the critical delivery time”- says Klimov.

“O00 RusAtlas Invest is the official dealer of
Comacchio on the territory of Russia and CIS
countries. Our company has been working

on the market for over 10 years. We prac-
tice individual approach to our customers
and together with Comacchio we offer our
customers a variety of non-standard techni-
cal solutions that help to increase productiv-
ity and performance and meet the goals as-
signed to the client”- said General Director of

Installation of the sheet piling /
oepysceHue mpybHo20 wnyHma

The drilling process/[Ipoyecc 6ypeHus

OO0 RusAtlas Invest A.N.Romanov.

The first part of the work was complet-
ed in the autumn of 2013. 34 sheet piles
were installed in total during Septem-
ber 2013. The project on the Svetlin-
skaya HPP will continue in the summer
and autumn of 2014. n
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Ten.: +7 (495) 223-6622
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e-mail: rusatlas@yandex.ru

198097, r. CaHkT-MNeTepbypr, np. Ctayek, 37
Ten.: +7 (812) 320-3044
dakc: +7 (812) 320-3044
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