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Capacity of CHEMK and production-resources base 6a3sa
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FeSi-45/65/75 530 000

FeCr BY 100 000
FeCr HY 210 000
SiMn-17/18 150 000
FeMn-78 36 000
Mn (met) 12 000
FeSiCr 12 000

Total: 1 050 TBIC. TH
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Ferroalloys market of Russia and CIS
Largest companies in CIS

Production of Ferroalloys, mt

Privat

ERG Chemk Privat CHEMK  ERG
5 © X
FeCr HC 1 500 000 100 000 --
FeCr LC 90 000 210 000 --
SiMn 150 000 150 000 690 000
qe/m6uncra11"f
FeMn-78 -~ 36000 180000 emasypaecs
" . Awcmo6unciuii @ 30
SZIJ:OOTT;‘Z%; “ . CTTl(1.3('(11‘(03@;1‘;15 30
FeSi 24 000 530 000 80 000
Total 1764 000 1050000 950 000




Ferroalloys market of Russia and CIS -
O6bEAMHERHAA L

. =
bl
Total production ferroalloys in CIS is about 4,5 m mt
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Ferroalloys market of Russia and CIS

ObbEAHHEHHAA
Production ferroalloys in the world in 2015 r. (T.TH)
China SAR CIS India EU USA ROW Total
FeSi 4 860 78 734 127 440 84 693 7016
SiMn 7 700 134 990 1480 488 114 1194 12100
FeMn 1993 690 380 427 560 12 1038 5100
FeCr 3200 3524 2020 900 670 0 1086 11 400
Total 17 753 4 426 4124 2 944 2 158 210 4011 36 340
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Ferroalloys industry of CIS on the background of world ferroalloys
industry. Production in th.mt
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FeCr HC 220 000 1720 000 10 730 000
FeCr LC 200 000 300 000 730 000
SiMn 190 000 990 000 12 100 000
FeMn 200 000 380 000 5 100 000
FeSi 654 000 734 00 7 016 000
Total 1490 000 4 124 000 36 340 000

%% 3,98 11,5 100%
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OBbEIHHEHHAA

World competition on the world market

mt mt mt

4 124 000 1087 000 3 037 000 279%,
India 2 917 000 1817 000 1100 000 60%
China 19 060 000 18 500 000 560 000 3%
EU 2 158 000 3796 000 . .
USA 210 000 1194 000 . .

Japan 300 000 1 540 000 - -
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Steel production in, 2015
Largest world steel
IIpousBoacTBO ctanu B PO, producers,
MJIH. TH mio. mt
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— Steel industry in Russia

Evraz 11 524 11 795 11793 11 356
MMK 12 161 11 917 12 989 12 195
Severstal 10 558 10 683 11 216 11517
80%
NLMK 12 183 12 400 12 804 12 882
Metalloinvest 5619 4682 4 508 4521
Mechel 4990 4 346 3971 4130
TMK 2 750 2 700 2750 2750
ChTPZ 850 850
800 850 6%
OMK
900 900 900 900
Others 8 894 8 968 9672 9797 14%

Total 70 379 69 241 71453 70 898 100%
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Steel consumption in Russia

Steel consumption per

capita I{g/person Structure domestic consumption of steel
products in economic of Russia
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Share of special and alloys steel in total steel production,
%%
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Ferroalloys market of Russia and CIS
OGbEAMHEHHAA

B Production ferroalloys in Russia., th.mt

CHemk | Tihvin | Bratsk | NKMK | SGMK | Kluchi | CHEMK | ‘oo® | satka | Total
FeSi 530 88 23,5 12 653,5
SiMn 150 45,5 195,5
FeCrHC| 170 56,2 226,2
FeCr LC 210 3,9 213,9
FeMn 48 60 95 203
Total | 120 | 562 88 23,5 45,5 3,9 12 60 95 | 1490

(75%)
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B Consumption ferroalloys in Russia, th.mt

Consumption

steel

’000 mt 2012 2013 2014 2015 kg/mt steel
FeSi 203 196 182 165 2,35
SiMn 488 446 456 440 6,3
FeMn 157 151 153,9 160 2,3
FeCr 67 62 61 60 0,9
Total 957 835 832 802 11,8
Average consumption ferroalloys in the world 20 Kg / mt
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Ferroalloys market of Russia and CIS

Differences in Manganese Alloys

Application

Production

Specification

HC FeMn

SiMn

M

osbenunennas GDIPDESAH

Refined FeMn

Extensively used in
manufacturing normal steel

and high-carbon steel

85% produced in BF by
integrated plants. Mini-
mills use EAF for smelting.

Mn 70-82%
C 8.0% max
Si 2.0% max
P 0.5% max
S 0.03% max

Mainly used as the compound
steel-making deoxidization agent

and alloying agent to produce steel

Produced in EAF only either by
mini-mils (75%) or integrated

steelmakers.

Mn 57-75%

C 0.1-3.5% min
Si10-35%

P 0.05-0.35% max
S 0.03% max

Important material for
manufacturing stainless steel, heat
resistant steel and electric welding

electrodes

Produced from HC FeMn via OBC
route or SiMn via electrothermic

route

Mn 75-85%

C 0.1-2.0% max
Si 2.0% max

P 0.15-0.35% max
S 0.03% max

SiMn has a more diverse range of applications than FeMn and accounts for 59% of the global output of

manganese alloys

SiMn is able to reduce oxygen from steel. This property makes SiMn a suitable substitute for FeSi in
oxidation during the steelmaking process when the FeSi price is relatively higher than that of SiMn
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Mn alloys
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Ferroalloys market of Russia and CIS
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World production of Mn alloys, 000’ mt

-

World export

China 7 700 7570
India 1916 1185 731
CIS 1370 834 536
EU 1048 1 656 - 608
Japan 306 721 - 415
USA 126 568 - 442
Others 3869 200

Total 17 200 17300 1484 1465
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Mn alloys obbepunEniaa GDIPDEBAH

2011 2012 2013 2014 2015
SiMn 470000 488000 446 00 456 000 440 000 6,48
FeMn—78 140 000 142 000 151 200 140 000 150 000 2,35
LC-MC FeMn 12 500 15 000 19 500 13 900 13 000 0,25
Summ 622 500 645 000 631700 609 900 603 000 9,08
Consumption Mn alloys per 1 mt steel, kg 0 -
85
10,5
8o
10
9.5 75
9 1 70
8 o 60 T T T

Russia World 2012 2013 2014 2015
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Russian market of SiMn

Surplus of
supply on the
market

12 000

36 000

demand

Supply

osbEaunEnnAa GDIP il'llﬁ

Privat - 10 000
ERG - 7 000

SAT Group . 4 000
SGMK . 3 500
Gergia . 3 000

Eramet I 2 000
Glencore I 2 000
Nndia.. I 2 000

=\=



Ferroalloys market of Russia and CIS
Russian market of FeMn
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Balance and structure market supply , mt /month

-

Satka

Surplus of 19 000
supply on the 4 000
market

Kosaya Gora

Chemk

< Privat

Glencore

Eramet

Others

Demand Supply
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Ferrosilicon osbeguneniaa GbIPDEBAH

FeS-45 FeSi-65/75 FeSi without impurity
o " Extensivelyused in casting ® Mainly used as the compound ® Isin steel-making d for eoxidization
:%0 production steel-making deoxidization agent agent and alloying agent to produce
and alloying agent to produce steel steel (generally electrotechnic and
rail steel
g " 100% is being produced in " 100% is being produced in electro " 100% is being produced in electro
g electro furnaces. furnaces. furnaces using special technology
E
A~
" Si 63-76%%
u 1 -16%9 [ ] 3 _~A9/0
Si 42-46%% Si 63-76%% = C 0.05% max
| | [0) ] [0)
é C 0.2% max C 0.1% max = Al 0.5% max
| | 0, | (o)
n P 0.05% max P 0.04% max " Ca 0,05% max
" S0.02% max " S0.02% max

Ti-0,05%

®  FeSi-75 is the main speeded alloys among all FeSi. Cost of production and logistic is minimum per 1% Si
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Russia on the global FeSi market

 HoMnaK
IPbEBA

=\§

nnbmnmnnnbll

World production World export

CIIA
3%

10.Amepuka
4%

Total world export is about

Total world production is about
950 000 mt

7,1 mio mt
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Russian producers of FeSi

Producer production
mt

Metalleks

2%

Chemk 530 000
Brats 88 000
NLMK 24 000
Metalleks 12 000
Total 653 000

Russian consumption is 165 000 mt per year or 2,35 kg/mt steel
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Ferrochrome

Usage

Production

Spec

High Carbon C FeCr

Extensively used in manufacturing stainless
steel and using argon-oxygen

decarburization

HC FeCr is produced in ore smelting electric

furnaces

Cr 60-68%

C 9.0% max
Si 2.0% max

P 0.035% max
S 0.03% max

b _ I\ HOMMAHNA
osbEnunEnHaa UDIPbEBAH

Low carbon FeCr (FeCr 002-100)

®  Extensively used in manufacturing Cr —alloys

steel

® LC FeCris produced in electric

furnaces metallotermic method.

" Cr65-72%

" C0.02-1,00% min
" Si1,5%

" Po0.03% max

"  S0.02% max

World production is about 10 mio mt

World production is 700 000 mt
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Ferrochrome OBbEAHHEHHAA

In 1913 Garry Brearly, experlmentlng w1th dlfferent types and properties
of alloys, discovered the ability of steel with high chromium content to
resist acid corrosion.
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Ferrochrome and stainless steel OGbEAMHENHAA
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Producers stainless steel in Russia

Largest producers of SS in Russia Production SS in Russia,
000, mt
110
IIpeanpuarue
105
Mechel 40 951 23 284 16 156 100
Red October 36 353 33634 35134 05
Zlatoust 11152 13793 16 715 90
Electrostal 10 843 10 548 8235 85
Others 4 685 4020 3 476 80
Total 103 984 85 285 79 716 75 , , ,

2013 2014 2015

Consumption SS in Russia is about 350 000 per year
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Ferrochrome and stainless steel g =By ==
osbenuneniaa GbIPDEBAH

Russia is lagging behind of developed countries in production and consumption of SS

Largest countries-producers of SS, 000 000°’mt
Steel producti SS product 060
pishomll Rt B ToTpeBneHute Hix cTani Ha OBHOTO YeroBexa,
kg/mt

China 798,3 21.564 2,70 16,0
14,0
Japan 105,15 3.062 2,912 0
EU 176,9 7,144 4,05 10,0
8,0
USA 78,8 2.783 3,5 50
S. Korea 69,6 2,224 3,18 4,0
20
Russia 70,3 0,79 0,11 00

World L 566 4219 269 EU(27) China World (AVG) ~ Russia (2009)

Source: WSA, ENRC Marketing LLC
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Ferrochrome

Production HC FeCr

Production, Consumption Company Production, Consumption
Company Mt mt mit mt

Chemk 100 000

Tihvin 60 000

Total 160 000 45 000
ERG 1500 000

Total world production 10 mio mt

2
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Production LC FeCr

Chemk 210 000
Kluchi 3900

Novotroitsk 3 600

Total 217 500 20 000

ERG 60 000

Total world production is 700 th mt
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Monopolization of the market. Threat for market. us <
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SiMn FeMn

Consumption 36 Tbic. TH/Mec Consumption 15 TbIC. TH/Mec
Supply 48 Thic. TH/Mec Supply 19 ThIC. TH/MeC

300

250
Bonus-payment to qutations $/mt

200
150
FeSi 100

50

FeCr

2009 2011 2013 2015

Consumption 14 TbIC. TH/MecC

Supply 20 Thic. TH/Mec Consumption 4,5 Tbic. TH/MecC

Supply 8 ThIC. TH/Mec
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Monopolizm. Threats osbeauneniaa LDIFPDEBSAH

BriBoaBI

* ®eppocnnaHas npombinieHHOCTs CHI' mMeeT cepbe3HbIl aBTOPUTET HA MUPOBOM pPBIHKe. BBICOKMIT ypOBEHD
IIPOU3BO/ICTBEHHOU 0a3bl, MPU3HAHHBIN MUPOBOH YPOBEHD JOCTHKEHUN (PyHTaMeHTaIbHOU U MPUKJIQTHOU HAYKU B
cepe dheppociiaBos.

ferroalloys industry of the CIS has a significant influence in the world market. High level of the production facilities, internationally
acknowledged level of achievements in the fundamental and applied ferroalloys science.

. Poccuiickuii peiHok deppociiaBoB CHI siBisieTcs OJTHUM U3 CAaMbIX KOHKYPEHTHBIX B MUPE, T/I€ IPEJIOKEHNE
3HAYUTEJIBHO OIlepesKaeT CIIPOC.

The Russian market of the CIS ferroalloys where the supply largely exceeds the demand is one of the most competitive

in the world.

* Poccuiickuii MeTa/UTyprU4ecKUi PhIHOK B YaCTH JIOTUCTUKH, IIATEXKECIIOCOOHOCTH U MEHEKMEYTA SBJISIETCA OTKPBITHIM
JUUTsl IPOHUKHOBEHHUS Ha HETO KOHKYPEHTOCIIOCOOHBIX MUPOBBIX KOMIIaHHUH.

*  JlaypHellee CHUKEHUE IeHbI OyIyT IUMUTHPOBAHO TOJIBKO ce0eCTOMMOCThIO TPOU3BOCTBA U JJOCTAaBKHU (PepPOCILIIaBOB
Y KOHKYPEHTOB.
The Russian metallurgical market in terms of logistics, creditworthiness and management is open for entrance of competitive world companies

o CebecTronMocTh MPOU3BO/ICTBA PepPPOCILIABOB y KpyIHelnX dheppociiaBHbIX koMnanuil CHI' KOHKypeHTa ¢ JIydIIumMu
MUPOBBIMHA KOMIIAHUSAMU.

The production cost of ferroalloys offered by the largest ferroalloys producers from the CIS can compete with those of the best world

producers.

i JlaybHelIIee n3MeHEeHHUeE IeHbI OyeT 00yC/IOBIEHO S KOHOMHUYECKOH CUTyalllield Ha MHPOBOM METaJLTyPTHYeCKOM PHIHKE,
ce0eCTOMMOCTBIO Y KOHKYPEHTOB U BaJIIOTHBIMU U3MEHEHUSIMU Ha Pa3BUBAIOIINXCS PhIHKAX.

The further price decrease is only going to be restricted by ferroalloys production and transportation costs of the competitors.
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Our main products

~_ Iron ore

‘7 Coal

v Coke

g Pig iron
@ Ferroalloys

== Cr — and Mn-ores

ObbEAHHEHHAA

ChIpbe JIJ1d MPOMU3BOICTBA YyT'yYHA
ChIpbe 1714 IPOM3BO/ICTBA KOKCA
[IpOAYKT /114 IPOU3BO/ICTBA UyTYHA
IIpOAYKT /114 IPONU3BO/ICTBA CTAIN

[IpoayKT 7J1d IETUPOBAHUA U
PACKUCJIEHUA CTAIA

ChIpbe 1J11 IPOMU3BOJCTBA
deppocIuiaBoB
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United Raw Material Company  OBbEAMHEHHAA
on merket

Sale of URMC to the market, Share of URMC to the market
000’ mt %%
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