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PACTYIIUU PBIHOK
KOMITIO3UTHBIX MATEPHUAJIOB
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HAJIMYUE B PECITYBJIUKE
OCHOBHOTO ChbIPbA
BA3AJIBTOBBIX ITOPO L

HAJIMYUE HAYYHOU BA3BI
U KBAJIMOUIITMPOBAHHBIX KAJPOB
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YTBEP)XAEHHASA CTPATETUA
VHHOBAIIMOHHOTI' O PA3BUTHUA
PCO-A

BBICOKAS IIPUBBIJIbHOCTD
MPENTIPUATUAN

/

BBICOKHME KAYECTBEHHBIE
NIPEMMYIIECTBA B CPABHEHU U
C TPAINIVOHHBIMU
MATEPUAJIAMHU



[IperMyI1liecTBa KOMIIO3UTOB
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JIVHIIAA XUMUYECKASA
CTOUKOCTDb, B TOM YUCJIE
B KMUCJIOTHBIX

S@%@\<

BBICOKAA ITPOYHOCTDL BA3AJIBTO-
BbIX BOJIOKOH, KOTOPAA IMPUBJIN-
JKAETCA K ITIPOYHOCTH YI'JIEPOZ-
HOT'O BOJIOKHA

CTONKOCTb K KOPPO3UU

A

188

BA3AJIbTOIIJIACTUKOBBIE U3JE-
JIUA B 3 PA3A [IPOYHEE U3JEJINU
W3 CTAJIX U TIPU 5TOM B 4 PA3A
WX JIETYE. HU3KAA IIJIOTHOCTb
(JIETKOCTb) MATEPHAIJIA, B CBOIO
OYEPED, ITIO3BOJIAET BO3BO-
IOVTb BOJIEE BBICOKHUE KOH-
CTPYKLIVHU M SKOHOMMUMTDH HA
TPAHCIIOPTUPOBKE

A A

TITTTITITIIIIS

TEPMO- I OTHECTOMUKOCTb.
PACIIMPEHHBIN JUAIIA30H
TEMIIEPATYP [IPUMEHEHUS
(OT -80°C IO 580°C)

HU3KAA TEIIJIOIIPOBOAHOCTD

(B 100 PA3 MEHBIIE METAIJIJIA).
CTAHOBHUTCA BO3MOJXHBIM IIO-
BBICUTDH TEIIJIOS®PEKTUBHOCTD
CTEH 30AHUA 0O 35%.



I

SKOJIOTMYECKU BE3BPE/HBII, SKOHOMMUS NTIPUMEHEHUS CHUXEHUE BECA KOHCTPYKIIU
MIPUPOHBIN MATEPUAJ MATEPUAJIOB KJIACTEPA JIO 50% 5-60%
CPEJICTB



[IpomyKiiusa KjacTepa

TEIIJIONU30JIAOMUA HA OCHOBE
BA3AJIBTA



CTEKJIO- ¥ BA3AJIbTOTIJIACTHAKO- BATOHBI M3 KOMIIO3UTHBIX BA3AJIbTOBOE HEITPEPBIBHOE BASAJIPTOILJIACTAKOBAS PEOPUKEPATOPHBIN
BBIE TPYBBI MATERIIATOB BOJIOKHO APMATYPA KOMIIO3UTHBII KOHTEWUHEP



Ba3aibTOIIaCTUKOBLIE TPYObI

JOJITOBEYHOCTD B 3KCIIJIVA- I[TPOYHOCTDL HA YPOBHE BBICOKASA KOPPO3MOHHAA
TAITMY - CPOK SKCIIJIYATALITUU CTAJIbHBIX TPYB 1 BUOJIOTUYECKAS CTOUKOCTDH

PABEH 30 - 50 TOJAM

TPYBBI HE HYKJAIOTCA
B SJIEKTPO3AIIUTE, ITOKAPOBE-
30ITACHBI, JJETKO MOHTHUPYIOTCA

[Tpobiema

BA3AJIbTOIIJIACTUKOBAA
FEOCETKA

BBICOKAS KOPPO3UUHOCTDb YACTBIE ITPOPBIBEI HU3KUU CPOK SKCIIJIVATAIIUU
U3OEJIUUA U3 METAJIJIA METAJIIMYECKUX TPYB
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SKOHOMHSA OT CYMMAPHBIX
3ATPAT HA CTPOUTEJIBCTBO
1KHJIOMETPA TPYBOIIPOBOOA
U3 BA3AJIBTOIIJIACTHUKOBBIX
TPYB COCTABJISAET:

IO CPABHEHWIO CO CTAJIbBHBIMU ITO CPABHEHMIO C ITOJIU3TUJIEHO- ITO CPABHEHHMIO C YYTYHHBIMH
TPYBAMHU BbBIMU TPYBAMMU TPYBAMU
32
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BBICOKAA CTOMMOCTD
ABAPUVHO-BOCCTAHOBUTEJIBHOI'O
PEMOHTA
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Ternyion3oaa1g Ha OCHOBEe 6azajbTa

IIpernmy1iecTBa

AOJITOBEYHOCTDE MPOAYKIIMHN

(o

BBICOKHME 3KCITJIYATAIITMOHHBIE
CBOVICTBA

XUMUYECKAS YCTOUYUBOCTD

IIpuMeHeHUe

SOPEKTUBHASA TEIIJIOM30JIALTNA
B DHEPTETHUKE, B T.4. ATOMHOU,
ABHA- M CYJOCTPOEHUU

osr‘ﬁﬁ

CTPOUTEJIbHAS TEIJIO3BYKOU-
30JIALUS B MIPOMBIIIJIEHHOM,
[PAXIAHCKOM U JKUJIAIHOM
CTPOUTEJIbCTBE
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PBLIHOK MUHEpaJIbHOUW BaThl

Poct
B 2,1 pasa

2004 2005 2006

2007

12,7

2008



B O6beM npogak MUHEpPasbHO BaThl
(TbIC. TOHH)

2009 2010

2011

17,2

2012
(nporHo3)
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Bas3aibTomIacTKOBAasg apMaTypa

Peinenue

|
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A B B
V1 V1 U
:2

BBICOKAS YCTOMUYUBOCTD
K LEJIOYHO BETOHHOW U JIP.
ATPECCUBHBIM CPEJAM

B HECKOJIBKO PA3 JOJITOBEYHEE
CTAJIBHOU APMATYPHI

IMPOYHOCTDb B 2-3 PA3A BBIIIE
CTAJIN

v
4
4
4
’
a4
O

MMO3BOJISIET CHU3UTh BEC
U YBEJUYUTD OJUHY BETOHHBIX
VU3 EJTAMN

YOEJIBHBIN BEC B 4 PA3A HUXE
CTAJIN

0 2 .

YBEJIMYUBAET CPOK CJIYKBEI
KOHCTPYKIIUU B 2-3 PA3A,
CHUW>XAA OBIIYIO CTOMMOCTDb
KU3HEHHOI'O ITUKJIA
COOPYXEHUM

[Tpobiema

BBICTPAS KOPPO3UA CTAJIBHOU
APMATYPBI, OCOBEHHO
BO BJIAXKHBIX YCJIIOBUAX

.-

OTPAHMYEHHUE T10 TPOYHOCTHU
CTAJIbHOW APMATYPBHL HE IT03BO-
JIAIOT CTPOUTDH BECIIPOJIETHBIE
COOPYXEHHUA



AANAN
(L )

TEIIJIOIIPOBOJHOCTDL B 100 PA3
HUWXXE, YEM Y CTAJIA

[F)

A}
J

OTCYTCTBHE 3JIEKTPOITIPOBOM-
HOCTHU

—_— ///=

PAOMO ITPO3PAYHOCTD
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PBHIHOK KOMIIO3UTHON apMaTyphl

Poct
B 2,1 pasa

2006 2007 2008

2009

2010



B CrpouTenbHasa apMaTypa U3 HeprKaBeloLLei cTaim
(TbIC. TOHH)

B KoMno3uTHaa cTpouTenbHas apMmatypa
(TbIC. TOHH)

20

16
15

17

2011 2012

2013

2014

2015
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ba3aJIbTOBOJIOKOHHDIE I'e0CeTKU

IIpernmy1iecTBa

YBEJIMYEHUE CTOUKOCTU CHUXEHUE KOJIEMHOCTHU CHUXEHHME TOJIIIWHBI BETOHHO-
K PACTPECKMBAHMIO 'O OCHOBAHHUA U ACOPAJIBTOBOI'O
CJI04d

CTPOUTEJILCTBO HOBEIX JOPOT BBICOKOKAYECTBEHHBIVI PEMOHT
IMOKPBITUA CYIECTBYIOINX
OOPOSKHBIX TTIOKPBITUN



[IOBBIMEHHBIE CPOKU ITOJIHOU
U MEXPEMOHTHOM
SKCIIJIYATALITUU

CHUXXEHUWE 3ATPAT HA TEXHU-
YECKOE OBCJIYKUBAHHUE, YBE-
JINYEHUE CPOKA CJIYXBhBI U
CHUXEHUE OBIIEN CTOUMOCTHU
JKU3HEHHOTI'O IMMKJIA JTOPOXHO-
'O IMOKPBITHUA

21



PbIHOK reocetku B P®

150
112,5

Poct

B 2,1 pasa
75

67,7

37,5
0

2006 2007 2008 2009 2010
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B ApmatypHana ceTKa ans CTpouUTeNbCTBa JOPOr MPOoYKX KaTeropun
(TbIC. TOHH)

B ApmatypHas ceTKa Af1A CTPOUTENbCTBA aBTOMAarncTpasnei U CKOPOCTHBIX AOPOr
(TbIC. TOHH)

100,5

2011 2012 2013 2014

2015
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KOMITO3UTHBIN pepuskepaTOpHDLIN

KOHTEeHeP

JaHHDIN IPOYKT MOXKET MPUMEHSITLCSI B TaKUX chepax mepeBOo30K KakK:

ot

E o | o [ !

KEJIESHOOOPOXHBIE

ABTOMOBUJIbHBIE

MOPCKHUE

IIpernmy1iiecTBa

MWPOBOM TPEH/-3AMEHA
PE®PUXEPATOPHBIX BATOHOB
HA PE®PUXEPATOPHEIE
KOHTEWHEPHI

SKOHOMUSA SHEPTUHU
[ PABOTHI OXJIALUTEJIBHOM
YCTAHOBKH

e ©

BOJIBIINY OBBEM T'PY3A
J1 TEPEBO3KY - O 1,5 TOHHBI
BOJIBIIE MIOJIE3HOI'O T'PY3A

BOJIbITAA OJOJITOBEYHOCTD
KOHCTPYKIIUN



0o
oo
0o
oo
0

PEYHBIE

B Muposoi napk
B Poccuiickuii napk

CHUXEHMUE 3ATPAT HA 3KCIIJIY-
ATALIVIO U IIJIAHOBBIM PEMOHT
10 30%

()

BOJIEE HU3KAA CTOMMOCTDb
BJIAOEHUA

YOOBCTBO TPAHCIIOPTUPOBKU
KOMBUHWPOBAHHBIM CITOCOBOM
X/IO — ABTOTPAHCIIOPT. SKOHO-
MU 10-15%

25
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BaroHnsl 13 KOMIIO3UTHDBIX MaTepHuaJioB

IIpernmy1iecTBa

CHUXEHUE OBINEN MACCEHL
BATOHA HA 6T

O 1
=l L L

(= La

5

CHU>XEHHWE MACCEI ITIO3BOJIUT
YBEJIMYUTD [IOJIE3HBINT OBBEM
KY30BA O 101 KYB. METPA

CTOMMOCTDb BATOHA HE ITPEBBI-
CUT CTOMMOCTDb AHAJIOTA
13 TPAONLIVMOHHBIX MATEPHUAJIOB

IIpuMeHeHUE

IJAHHBIM IPOLYKT MOJXKET
NPUMEHSATHCS B COEPAX
TPAHCIIOPTA

JKEJIE3HOJOPOXHOI'O

o1 B,

ABTOMOBHUJIBHOI'O
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PACIINPATCA COEPBI IPUMEHE-
HUA OJHOTO U TOT'O XE BAT'OHA
3A CYET CBEMHOU KPHIIIU U3
KOMITIO3UTHBIX MATEPHUAJIOB

CHUXXEHHUE CEBECTOMMOCTH
TPAHCIIOPTUPOBKHU 1 BATOHA
MOXET COCTABUTDB OT 15-30%

OJId OBECIIEYEHUSA BATOHA
CBbEMHOMU KPHIIIEN HE TPEBYETCA
3AMEHBI BATOHA, JOCTATOYHO
TIJTAHOBOI'O KATIUTAJIBHOT O
PEMOHTA

27



28

CTemneHb peajiv3aliuy IIPOEKTa

MNMepBbIn 3TAN

HAUMEHOBAHWE 3TAMNA MPOEKTA

[obblva 6a3anbToBbIX NOpos
1 NPOV3BOACTBO HEMpepbIBHOMO
BOJIOKHA

npOVBBO,ElCTBO 6a3anbToBbIX 1 CTe-
RN0M1IaCTUKOBbIX pr6

[pon3BoacTBO TennonsonAumm

CTEMEHb PEAIN3ALMN

PaspaboTaH 6usHec-nnaH. K mecto-
pOXAEHWO NoBeAeHbl KOMMYHUKA-
Lmm.

PaspaboTaH 6u3Hec-nnaH. 3akntoye-
HO UHBECTULIMOHHOE COrfalleHue C
OCHOBHbIM MHBECTOPOM.

PaspaboTaH 6u3Hec-nnaH.

NAPTHEP

OAO «MOCKOBCKMIA MaLLNHO-
CTPOUTESbHbIV SKCMNEPYMEHTAIbHbIN
3aBOA—KOMMO3UTHbIE TEXHOMOMMN»
(TK POCTEXHOIOTUN) —
TEXHUYECKNIA NapTHep

000 «AJIEH» (OAO «POCHAHO») —
OCHOBHOW MHBECTOop

000 «POCKOMMAMM» —
TeXHUYEeCKN NapTHep

OAO «MOCKOBCKMIA MalLMHO-
CTPOUTENbHbIN SKCMEPUMEHTaNbHbIN
3aBO1-KOMMO3UTHbIE TEXHOSIOMUN»
(TK POCTEXHOJTOT N) —
TEXHUYECKUA NapTHep



Bropon s3tan

HAUMEHOBAHWE 3TAMNA MPOEKTA

[pon3BoACTBO KOMMO3UTHOMN
apMartypbl 1 reoceTKu

Mpou3BoACTBO pedpurKepaTopHOro
KOHTelHepa Ha 0CHOBE KOMMO3UTHbIX
Marepuasnos

I'Ip0|/|3Bo,qcmo TOBapHbIX BAroHos,
BaroHoB—xonmnepos n CbeMHOIN
KpbIWn OnAa H1UX

CTEMEHb PEAIN3ALMN

Ha ctaguu paspaboTku

Ha ctagum paspaboTku

Ha ctagmm paspaboTku

MNAPTHEP

00O «AJIEH» (OAO «POCHAHO») —
OCHOBHOW TeXHWUYECKUIN NapTHep

000 «BblcoKoTEXHOMOMMYHBIE NPOPUN»,
«KEMROCK» — 0CHOBHble TeXHUYECKME
napTHepbl

«XK KOMIMNO3WT» — ocHoBHOM
TEXHUYECKNA NapTHep

29



JKOHOMUKA IIPOeKTa

MepBbiit 3Tan — 952 945 000 py6nen

HAUMEHOBAHWE 3TAMNA MPOEKTA OBBbEM ®UHAHCUPOBAHUA (TbIC. PYB) B/ NPOAYRUMW, MOLWHOCTb 3TAMA

Mpoun3BoAcTBO 6a3anbTOBbIX U CTe- Liex: 380 000 Tpy6a: 150 km/rog
KMONNACTUKOBbLIX TPY6

[obbl4a 6a3anbToBbIX MOPOS Rapbep: 29 950 [Oobbiya: 15 000 ToHH/roAa

1 NPOU3BOACTBO HEMpPepbIBHOIO Llex: 168 270 HuTb: 1 600 ToHH/rog

BOJIOKHA

[pousBoacTBO Tennon3onALMm Llex: 374 725 Tennousonaums: 1 835 000 Ky6.Mm./rof

BTopoii 3tan — 268 000 000 py6nein

HAMMEHOBAHWE 3TAMA MPOEKTA OBBEM ®UHAHCUPOBAHWA (TbIC. PYB) BMA NMPOAYKLNU, MOWHOCTb 3TAMA

[pon3BoACTBO KOMMO3WUTHON apma- Liex: 80 000 Apmartypa: 6 000 ToHH/roa
TYpbl U Fe0CeTKM

MpounssoacTBo pedpurKepaTopHOro HWP: 40 000 PedpuiHepaTopHbIi KOHTeNHep:
KOHTelHepa Ha 0CHOBE KOMMO3UTHbIX Llex: 60 000 0o 100 wT./rog

MaTepuanos

[pon3BoACTBO TOBapHbLIX BaroHOB, HWP: 28 000 KanuTasnbHbIi peMOHT BaroHoB:
BaroHOB- XOMMNepoB 1 CbeMHOMN Llex: 60 000 120 wt/rog

KpbIWW OnAa HUX



MaciuTtab mpoeKkTa

MOKA3ATE/b

CyMMapHblii 06beM MHBECTULIMIA, ThIC. pY6.

O6Lwmii nepuo oKynaemocTu, net

HanoroBble nocTynneHus B B0AKeTbl BCEX YPOBHEN, ThIC. py6.

Konnuectso co3aaBaemMbix paboumx MecT, W.

XAPAKTEPUCTUKA

1220 945

471 861

467

31






The composite cluster
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Background of the cluster

L ad
.I|I,,||

GROWING MARKET OF COMPOSITE
MATERIALS

/(‘

THE PRESENCE OF BASIC RAW
MATERIALS-BASALTIC ROCKS

AVAILABILITY OF RESEARCH SPACE
AND SKILLED PERSONNEL
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APPROVED STRATEGY OF INNOVA-
TIVE DEVELOPMENT OF NORTH
OSSETIA-ALANIA

HIGH PROFITABILITY OF THE COM-
PANY

/

HIGHER QUALITY ADVANTAGES
COMPARING TO TRADITIONAL
MATERIALS

37
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The benefits of composites

=

[ L L L2028 040404

BEST CHEMICAL PERMANENCE
(INCLUDING ACID)

AN

HIGH STRENGTH OF BASALT
FIBER, WHICH IS CLOSE TO THE
STRENGTH OF CARBON FIBER

60 0 0O
N

TITTITIIIIS

BETTER RESISTANCE TO RUST

[

BASALT PRODUCTS ARE 3 TIMES
MORE DURABLE AND IN TURN

4 TIMES LIGHTER THAN STEEL
PRODUCTS. LOW DENSITY OF THE
MATERIAL ALLOWS TO BUILD
HIGHER STRUCTURES AND SAVE
ON TRANSPORTATION

A A

TITTTITITIIIIS

BETTER THERMO-AND FIRE
RESISTANCE. EXTENDED
OPERATING RANGE

(FROM -80°C IO 580°C)

THE LOW THERMAL CONDUCTIVITY

(UP TO 100 TIMES LESS THAN
METAL). IT BECOMES POSSIBLE
TO INCREASE THE THERMAL
EFFICIENCY OF THE BUILDING
WALLS UP TO 35%



I

ENVIRONMENTALLY FRIENDLY,
NATURAL MATERIAL

COST OF MATERIALS CLUSTERS UP
TO 50%

CONSTRUCTION WEIGHT
REDUCTION 5-60%

39
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Cluster products

THERMAL INSULATION BASED
ON BASALT



LASS AND BASALT PIPE AILWAY MPOSITE CA
GLASS AN S S R w e oF R BASALT CONTINUOUS FIBERS BASALT PLASTIC ARMATURE REFRIGERATED COMPOSITE

CONTAINER

41



BASALT GEOGRID

42

Basalt pipes

Advantages

OPERATION DURABILITY FROM 30
TO 50 YEARS

PIPES DO NOT NEED ELECTRICAL
PROTECTION, EASY TO INSTALL

THE STRENGTH LEVEL IS THE
SAME AS THE STRENGTH OF STEEL
PIPES

HIGHER RESISTANCE TO RUST

Problem

METAL PRODUCTS RUST QUICKLY

FREQUENT BREAKOUTS OF METAL
TUBES

LOW DURABILITY



THE TOTAL COST SAVINGS FROM
THE CONSTRUCTION OF 1 KM
PIPELINE MADE OF BASALT

COMPARING TO STEEL PIPES

A0-45%

COMPARING TO POLYETHYLENE COMPARING TO CAST-IRON PIPES
PIPES

10-30% 20-45%

2

HIGH COST OF EMERGENCY REPAIR

43
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Thermal insulation based on basalt

Advantages

DURABILITY OF PRODUCTS

(o

COMPETITIVENESS IN THE
MARKET

CHEMICAL SUSTAINABILITY

Application

EFFICIENT THERMAL INSULATION
IN ENERGY, INCLUDING ATOMIC,
AEROSPACE AND SHIPBUILDING

ofsr‘ﬁﬁ

THERMAL AND SOUND INSULATION
IN THE CONSTRUCTION INDUSTRY,

CIVIL ENGINEERING AND HOUSING
CONSTRUCTION




WATER SUSTAINABILITY

HIGH PERFORMANCE PROPERTIES

VoA A

REDUCED HEAT LOSS BY 20%

45
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10

Market of the mineral wool

Growth
in 2.1 times

2004 2005 2006

2007

12,7

2008



B Sales volume of the mineral wool
(thsd tones)

17,2

2009 2010 2011 2012
(projection)
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Basalt plastic reinforcement

Solution

|
NN

—

117
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HIGH RESISTANCE TO ALKALINE,
CONCRETE AND OTHER HOSTILE
ENVIRONMENTS

SEVERAL TIMES MORE DURABLE
VALVES

STRENGTH IS 2-3 TIMES HIGHER
THAN STEEL

v
’
’
’
’
Y
O

REDUCES WEIGHT AND INCREASES
THE LENGTH OF CONCRETE
PRODUCTS

WEIGHT IS 4 TIMES LOWER THAN
STEEL

0 == D

INCREASES CONSTRUCTION'S

SERVICE LIFE 2-3 TIMES, REDUCING

THE TOTAL LIFE CYCLE COST

Problem

RAPID CORROSION, ESPECIALLY
IN WET CONDITIONS

T -

INSUFFICIENT DURABILITY
OF FIBERGLASS FITTINGS



AANAN
(L )

THERMAL CONDUCTIVITY 100
LOWER THAN THAT OF STEEL

[F)

A}
J

THE ABSENCE OF ELECTRICAL
CONDUCTIVITY

— ///=

RADIO TRANSPARENCY

49
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Market of the composite reinforcement

Growth
in 2.1 times

2006 2007 2008 2009

2010



M Reinforcement made of stainless steel
(thsd tones)

B Composite reinforcement

(thsd tones)
20

17

16
15

2011 2012 2013 2014 2015
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Basaltic geogrids

Advantages

INCREASED RESISTANCE AGAINST
CRACKING

REDUCES RUT

REDUCES THE THICKNESS OF THE
CONCRETE BASE AND ASPHALT
LAYER

Application

AL

T2z

CONSTRUCTION OF NEW ROADS

HIGH QUALITY COVER REPAIRS OF
EXISTING ROADS



INCREASED OPERATIONAL TIME

DECREASES MAINTENANCE COST,
GRANTS LONGER LIFE AND LOWER
OVERALL LIFE CYCLE COST OF
PAVEMENT

53



Market of geogrid in Russian Federation

150
112,5

Growth

in 2.1 times
75

67,7
37,5
0

2006 2007 2008 2009 2010



B Mesh reinforcement for building roads of other categories
(thsd tones)

B Mesh reinforcement for motorways and high speed tracks building
(thsd tones)

100,5

2011 2012 2013 2014 2015
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Composite refrigerated container

The following product can be applied in areas such as transportation:

RAIL

ot

E o | o [ !

AUTOMOBILE

SEA

Advantages

THE WORLD TREND IS MOVING
AWAY FROM REFRIGERATOR CAR-
RIAGE, TOWARD REFRIGERATED
CONTAINERS

\ °s
~

Y

.
- L}
- [
U

rd e

—
-—
v

cmea
“s

ENERGY SAVINGS FOR COOLEDGE
INSTALLATION

e ©

LARGE VOLUME OF CARGO FOR
TRANSPORTATION - UP TO 1.5
TONNES MORE PAYLOAD

GREAT DURABILITY



RIVER

B Muposoi napk
B Poccuiickuii napk

REDUCED COST OF OPERATION
AND MAINTENANCE TO 30%

LOWER COST OF OWNERSHIP

EASE OF TRANSPORTATION COM-
BINED METHOD RAILWAY VEHI-
CLES, SAVING 10-15%

57



Composite boxcars

Advantages

I ) g 1 Q

Y.
=l =| =|= 1
EEE ! S| 't
0.0
THE TOTAL WEIGHT OF THE TRAIN REDUCING WEIGHT WILL IN- THE COST OF ANALOGUE MADE OF
CAR UP TO 6T CREASE THE AMOUNT OF BODY TRADITIONAL CAR MATERIALS

THAT CAN BE USED FOR STORAGE

Application

THIS PRODUCT CAN BE APPLIED
IN SUCH FIELDS OF TRANSPORT
AS

T

THE RAILROADS CARS




EXPAND THE SCOPE OF APPLICA-
TION OF THE SAME CAR DUE TO
THE ROOF MADE OF COMPOSITE
MATERIALS

REDUCING 15-30% FROM THE COST
OF TRANSPORTING A CAR

IJId OBECIIEYEHUWSA BATOHA
CBbEMHOU KPHIIIEW HE TPEBYETCA
3AMEHBI BATOHA-JOCTATOYHO
TIJIAHOBOI'O KAIIMTAJIBHOTO
PEMOHTA

59



Project implementation stages

1t stage
PROJECT PHASE

Extraction of basaltic rocks and the
continuous basalt fiber production

Basalt and glass pipes production

Thermal insulation production

IMPLEMENTATION

Developed business plan

Developed business plan
Conclude an investment agreement
with a major investor

Developed business plan

PARTNER

Technical partner: Moscow ex-
perimental engineering factory of
composite materials (THE RUSSIAN
TECHNOLOGIES STATE CORPORA-
TION, RUSSIA)

Primary investor: GALEN (RUSNANO,
RUSSIA)

Technical partner: ROSKOMPIPE
(RUSSIA), VEM (ITALY)

Technical partner: Moscow ex-
perimental engineering factory of
composite materials (THE RUSSIAN
TECHNOLOGIES STATE CORPORA-
TION, RUSSIA)



2" stage
PROJECT PHASE

Production of composite reinforce-
ments and geogrids

Manufacturing refrigerated contain-
ers based on composite materials

The production of freight cars, hop-
per cars and the removable roof for
them

IMPLEMENTATION

Indevelopment

Indevelopment

Indevelopment

PARTNER

Technical partner: GALEN (RUSNA-
NO, RUSSIA)

Technical partner: High-tech profiles
(BELORUSSIA), KEMROCK (INDIA)

Technical partner: Holding Company
Composite (RUSSIA)
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Project economy

1ststage — 952 945 000 rubles

PROJECT PHASE

Basalt and glass pipe production

Extraction of basaltic rocks and the
continuous basalt fiber prod

Thermal insulation production

PLACEMENT OF FUNDS, P

Department: 380 000

Pit: 29 950
Department: 168 270

Department: 374 725

2" stage — 268 000 000 rubles

PROJECT PHASE

Production of composite reinforce-
ments and geogrids

Manufacturing refrigerated contain-
ers based on composite materials

The production of freight cars, hop-
per cars and the removable roofs for
them

PLACEMENT OF FUNDS, #

Department: 80 000

R&D: 40 000
Department: 60 000

R&D: 28 000
Department: 60 000

PRODUCT TYPES

Tube: 150 km/year

Extraction: 15 000 tons/year
Basalt fiber: 1 600 tons/year

Thermal insulation:
1 835 000 sq.m./year

PRODUCT TYPES

Fittings: 6 000 tons/year

Refrigerated containers up to:
100 units/year

Generalrepairs : 120 units/ye



Project scope

RATE

Summarizedplacementof funds, P
General payback period
Tax revenues in the budgets of all stages, P

Number of created workplaces

CHARACTERISTICS

1220 945

7 years

471 861

467
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