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Introduction

In an ever and fast changing competitive environment, it is one of our primary goals to 

avoid any disruption in our production process. We have achieved our goal to become the 

largest producer of primary aluminium in the world and we will do anything to consolidate 

and strengthen that position. For that reason we will not tolerate any disruption at plant 

level or in our distribution system. At an early stage in the development of our company 

we recognised that a strong and well developed risk management system would help us 

to fulfil these goals. Risk management is receiving full support from all levels within our 

company and is strongly championed by the board of Rusal. We have appointed Risk 

Managers within all our plants which we operate and their actions are monitored and 

controlled at a central level with direct reporting to me and the board.

An important element of our Risk management philosophy is an excellent (partnership) 

relationship with our insurance companies and a strong insurance programme based on 

international best practice. In order to successfully compose such a programme we are 

dedicated to be totally transparent and open with all the information our partners need to 

achieve such a programme and a longstanding and close relationship. 

 RUSAL - Key Facts

Vladislav Soloviev, 

First Deputy CEO, Rusal
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UC RUSAL is the world’s largest producer of 

aluminium and alumina. The company was 

founded in March 2007 as a result of the 

merger of RUSAL, SUAL and the alumina 

assets of Glencore (Switzerland).

Rusal

Company Overview

2
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RUSAL is the world’s largest aluminium producer and one of the world’s major producers of alumina. The company 

was founded in 2000 and, following its merger with SUAL and the alumina assets of Glencore, became the global 

aluminium industry leader in 2007.

RUSAL operates in 19 countries on 5 continents, employing over 72,000 people across the globe.

Of these assets, all major operating plants are insured, some of 

mothballed plants are insured against FLEXA risks, the bauxite 

mines and cathode plants are insured through contingent busi-

ness interruption section of the policy, unless they are part of 

bigger bauxite-alumina complexes, three small powder plants are 

not insured. 

RUSAL Worldwide Representation

19 Countries

Key Assets

16 Aluminium smelters 

12 Alumina refineries 

8 Bauxite mines 

3 Aluminium powder plants 

3 Silicon factories 

4 Foil mills 

2 Cryolite plants 

2 Cathode plants 

5 Continents

40 Plants
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Key Statistics (as per 2011 production results)

Aluminium production

4.123 million tonnes 

RUSAL is the world's largest aluminium producer

Alumina production

8.154 million tonnes 

RUSAL is the one of the world's largest alumina producers

Foil production

81 thousand tonnes 

RUSAL is the one of the world's largest foil producers

RUSAL's share of global aluminium production

10% of global aluminium production

RUSAL's share of global alumina production

10% of global alumina production

Rusal is listed on the following exchanges:-

486HKEx 

RUSALNYSE Euronext 

RUALNYSE Euronext 

RUALRMICEX-RTS 

RUSAL - Key Facts & Figures

Rusal Strategy

In 2011 RUSAL worked out a new long-term development strategy 

that defines the company’s major goals and priorities for the next 

ten years as follows:-.

1.	 Reinforce the leadership in the global aluminium industry 

through raising production efficiency

2.	 Ensure the best capital structure possible and boost the 

shares liquidity

3.	 Diversify business through creating and developing the com-

pany’s own power generating capacities

4.	 Bolster positions in the key sales markets, expanding sales 

to the growing markets of Russia and Asia

5.	 Satisfy the growing production with own raw materials

6.	 Ensure production sustainability through access to cost-

competitive renewable energy sources.

7.	 Ensure the sustainable growth of business through streamlin-

ing logistics

8.	 Enhance the leading positions in technological innovations 

through developing and implementing technical policy

9.	 Ensure continuous improvement of the company’s environ-

mental performance

10.	Strengthen the company's position as popular and reliable 

employer
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Corporate Expansion 
& Future Strategy

In it’s aim to consolidate its position as the number 1 aluminium producer in the world, Rusal is 

not only modernising and investing heavily in it’s existing plants but is also actively involved with 

building many new facilities to expand it’s overall production capacity.

5144 5
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Western Russia

Value Added Production (VAP) hub in the Western part 

of Russia

•	 Modernisation of 5 aluminium smelters located in European 

part of Russia and Urals.

•	 Targeted share of VAP: up to 100% of total production at all 

5 smelters.

•	 Production of wire rod, slabs, foundry aluminium alloys for 

electrical, cable, rolling mills, automotive, aerospace indus-

tries.

•	 Redesign includes installation of new mixers and casting 

conveyors.  

•	 Total capex: up to US$55m

Smelter	 VAP	 Started	 Launch	 Completion 
	 Capacity	

Urals	 75	 Sept 2011	 4Q 2011	 Dec 2011 

(UAZ)

Volkhov	 24	 Mar 2011	 1Q 2012	 Feb 2012 

(VAZ)

Nadvoitsy	 75	 Mar 2011	 2Q 2012	 Feb 2012(1) 

(NAZ)

Volgograd	 165	 Apr 2011	 1Q 2013	 ongoing 

(VgAZ)

Kandalaksha	 75	 Mar 2011	 1Q 2013	 ongoing 

(KAZ)

 Aluminium Smelters	 VAP	 Consuming industry 

 

Krasnoyarsk (KrAZ)	 rolling slabs	 packaging / automotive

Bratsk (BrAZ)	 rolling slabs	 packaging / automotive

Sayanogorsk (SAZ)	 rolling slabs	 packaging / automotive

Irkutsk (IrKAZ)	 aluminium wire rod	 cable

Novokuznetsk (NkAZ) 	 extrusion bullets	 construction

Eastern Siberia

Casting houses modernization program in the Eastern 

Siberia

•	 Decision made in 2011 to modernise 5 aluminium smelters 

located in Siberia

•	 Upgrades at KrAZ and BrAZ will include melt quality analyz-

ers to produce high quality slabs for lithographic plates and 

packaging applications

•	 Upgrades at IrKAZ rolling mill to produce aluminium wire rod 

from rare-earth elements and transition metals alloys

•	 Targeting 70% growth in VAP output in 2016 (11% growth in 

2012).

Redesign completed

Modernization program Modernization program

Increasing VAP production in Siberia
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BEMO Project

The Boguchansk project is a joint venture with RusHydro and 

involves the construction of a major 3000 MW Hydropower plant 

and a brand new 588,000 tons smelter.

Growth Projects (New Greenfield Projects)

Taishet Project

The Taishet smelter project is the construction of a brand new 

750,000 tons smelter using the latest technology.

Partner	 RusHydro (50%)

Design capacity	 3,000 MW

Remaining capex1	 US$376m

Key event in 2011	 Finishing of the tail-water cutoff trench 

filling; shutdown of 2 bottom discharge of 

the draft #1

Next step	 Launch of the first 3 turbines in 2Q 2012

Partner	 RusHydro (50%)

Design capacity	 588Ktpa

Remaining capex2	 US$404m

Key event in 2011	 Around 16 mln cubic metres of earth 

works (ground excavations) have been 

completed 

Next step	 Technological equipment of the 1st phase 

to be launched in 2013

Bemo HPP

Bemo Smelter

1 Capex is presented on 100% basis excluding VAT. Project finance on non-
recourse basis for UC RUSAL 

2 Capex is presented on 100% basis for Phase 1 of the smelter only exclud-
ing VAT and including costs of financing and investments in the related 

Bemo HPP

After the completion of the various modernisation programmes 

and growth projects, Rusal will have an annual aluminium capacity 

of 5,500,000 tons per annum which will consolidate their position 

as market leader.

Rusal’s expenditure in modernisation, maintenance and growth 

projects increased by more then 15% from 2010 to 2011. the ex-

pected expenditure for 2012 is US$ xxxxxxxxxx(serge to provide)

Partner	 RusHydro (50%)

Design capacity	 588Ktpa

Remaining capex(2)	 US$404m

Key event in 2011	 Around 16 mln cubic metres of earth 

works (ground excavations) have been 

completed 

Next step	 Technological equipment of the 1st phase 

to be launched in 2013

UC RUSAL Capital Expenditure (1)

US$m	 2011	 2010

Growth projects	 89	 184

BEMO HPP	 off balance sheet	 158

BEMO smelter	 off balance sheet	 13

Taishet smelter (2)	 89	 13

Maintenance	 533	 354

Pot rebuilds	 181 	 140

Re-equipment	 352	 214

Total Capex	 622	 538

(1) 	 Based on UC RUSAL Consolidated Interim Condensed Financial State-
ments for the year ended December 31 2011 and 2010 (2) As for idled 
construction
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Values

Sums Insured, 2012
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Sums Insured 2012 (USD)
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Plant	 Property	 Total BI	 Total

			 

Achinsk Alumina Refinery	 2,163,619,898	 129,145,901	 2,292,765,799

Bratsk aluminium smelter	 2,115,615,415	 437,952,528	 2,553,567,943

Krasnoyarsk aluminium smelter	 2,176,417,874	 741,080,595	 2,917,498,469

Sayanogorsk aluminium smelter	 1,498,673,975	 255,128,130	 1,753,802,105

Khakas aluminium smelter	 783,899,812	 176,692,207	 960,592,019

Novokuznetsk aluminium smelter	 717,285,743	 142,939,199	 860,224,942

Sayanal	 140,485,288	 50,362,853	 190,848,141

Bogoslovsk aluminium smelter	 1,076,172,865	 222,993,370	 1,299,166,235

Ural aluminium smelter	 878,503,693	 191,602,806	 1,070,106,499

Irkutsk aluminium smelter	 1,247,816,143	 234,705,951	 1,482,522,094

Kandalaksha aluminium smelter	 267,738,774	 51,534,739	 319,273,513

Nadvoitsy aluminium smelter	 214,764,472	 31,078,060	 245,842,532

Volgograd aluminium smelter	 525,934,143	 84,768,220	 610,702,363

Volkhov aluminium smelter	 37,712,627	 7,071,367	 44,783,994

Ural Foil	 142,867,198	 23,764,390	 166,631,588

Polevskoy Cryolite Plant	 68,000,000	 14,629,690	 82,629,690

South Ural Cryolite plant	 94,000,000	 7,038,659	 101,038,659

Silicon	 236,145,665	 16,746,988	 252,892,653

Silicon Urals	 21,832,401	 14,567,909	 36,400,310

Nikolaev Alumina Refinery (incl. port)	 1,300,792,316	 124,401,716	 1,425,194,032

Zaporozhye Aluminium Smelter	 622,200,000	 8,431,925	 630,631,925

Armenal	 247,916,685	 23,604,799	 271,521,484

Kubal (Sweden)	 600,224,941	 103,261,007	 703,485,948

Aughinish Alumina Refinery (Ireland)	 1,769,351,614	 156,836,280	 1,926,187,894

Windalco (Jamaica)	 1,123,397,850	 56,567,600	 1,179,965,450

Eurallumina (Italy)	 804,466,000	 19,327,538	 823,793,538

Friguia (Guinea) (in excess of $75 mln.)	 599,142,400	 38,811,883	 637,954,283

Alscon smelter (Nigeria) (in excess of $75 mln.)	 1,100,000,000	 21,140,842	 1,121,140,842

			 

			 

TOTALS	 22,574,977,792	 3,386,187,152	 25,961,164,944

The insured values below are preliminary and can be subject to change subject to relevant decisions on the composition of insurance 

programme.
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UC RusAl, the largest producer of aluminium in the world oper-

ates some of the largest aluminum complexes in the world. Two 

of them alone (Krasnoyarsk and Bratsk) together produce over 

20% of the world’s primary aluminium. The technical design 

features of these mega-smelting complexes (using Soderberg, 

not pre baked anode technology, and frequently reflecting their 

strategic military roots) plus their pure size are (from an under-

writing risk exposure perspective) very untypical compared to 

“commercially designed”, pre-baked anode technology smelter 

sites in the western world. For that specific reason, compared to 

typical western smelters RusAl’s traditional Soderberg technol-

ogy smelters present abnormally potential loss exposures to the 

international re-insurance market.

Furthermore, the massive redundancy of power supplies  at UC 

RusAl’s largest, Soviet era, Siberian smelter complexes, for all 

practical purposes, minimizes exposure to pot line freezing, as 

demonstrated in August 2010 when Siberia entirely lost all power 

from Sayano Shushenskaya hydro power station.

For technical reasons associated with the raw materials available 

in Russia, the RusAl’s key Achinsk alumina refinery  operates at 

a much less pressure than others..  Achinsk does not use high-

pressurized autoclave digesters or flash tanks, thus minimizing the 

major property underwriting exposure typical in modern western 

technology alumina digesters (risk of digester explosion). In UC 

RusAl’s other FSU/CIS alumina refineries (e.g. Nikolaev in the 

Ukraine, or UAZ in the Urals), pressurized autoclave digesters 

are used.  

However, in those cases compliance with traditional Soviet era 

design codes for pressure vessel relief systems reduces the risk of 

explosion to well below the risk at comparable western designed 

alumina refineries (if Russian pressure vessel design codes would 

be applied to almost any western designed alumina digestion 

system, the operation would be deemed unsafe, and the site 

would be closed).  Western loss experience amply demonstrates 

the reasonableness of this opinion.

In simple terms, technical design factors, unique to UC RusAl’s 

Russian driven technology combine to ensure that UC RusAl’s 

core Russian assets are inherently far less exposed to major 

property losses than is typical for modern western alumina refin-

eries and smelters.

The “Risk Quality Index” scores below indicate the degree of 

property risk exposure to re-insurance underwriters on a scale 

of 0% (lowest quality) to 100% (best quality) relative to other sites 

world wide, operating in the same occupancy category (typically 

“aluminium smelting” or “above ground ore processing”).

Please refer to various reports for Risk Quality Index for each of 

the plants visited. 

As illustration we have included the 2 main Aluminium smelters and 

2 main alumina refineries within the Rusal Group. A full descrip-

tion including reports and risk rating will be found in the CD-Rom 

presentation which will be provided separately. 

Mike Yates, Risk Solutions International
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Krasnoyarsk smelter, one of the largest smelters in the world, is 

RUSAL's key site for testing and introducing new cutting-edge 

technologies. The smelter is located just 500 km (310 miles) from 

China which is the largest and the fastest growing aluminium 

market globally.

The three smelters (phases) that together form the KrAZ smelter 

complex produce marginally over 1 million tonnes of aluminium 

per year from 25 pot lines. KrAZ is the second largest smelter 

site in the world, only slightly smaller than BrAZ.  By 2007, almost 

25% of all the metal produced at KrAZ was alloy, a figure that the 

company plans to increase progressively to 44%. 

Each smelter (phase) forms essentially a single stand alone smelt-

ing, casting and alloying operation, each with its own duplicated 

power supplies that are then cross connected to the other phases 

(smelters), thus providing massive redundancy.  

As at BrAZ, the dominant use of Soderberg smelting technol-

ogy, creates an re-insurance risk exposure that is far below the 

exposure typical of modern (relatively high risk) western pre-baked 

anode technology based smelters. 

A single Carbon Plant provides anode paste for the whole site.   

Construction is (as expected for a former military “strategic” facility 

is robust and non-combustible/fire resistive. 

Krasnoyarsk Aluminium Smelter 

Products	 Primary aluminium, alloys (slabs, 

billets, small ingots and T-bars) 

Annual production capacity	 1,008,000 tonnes

Capacities	 25 potrooms 

3 casthouses			 

Anode production unit

Energy source 	 Krasnoyarsk HPP

Smelting technology	

Most of the smelter’s cells use the «dry» anode technology. In 

2010, the Krasnoyarsk smelter’s 5th potroom was converted to 

the “Clean” Soederberg technology. By the end of 2014 RUSAL 

plans to transfer all the smelter’s potrooms to the colloidal anode 

technology that will drive a 15% reduction of hazardous emissions.

Certificates 	

ISO 14001:2004 (environmental management standard)

ISO 9001 (quality management standard)

ISO/TS 16949:2002 (quality management standard for automo-

tive industry)

OHSAS 18001 (health and safety management standard).

Risk Score	

Risk Quality Index...........................75% (“Better than Average”)

Number of open recommendations  

(within KrAZ jurisdiction)........................................................-2
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Bratsk Aluminium Smelter 

The Bratsk Aluminium Smelter complex remains UC RuAl’s larg-

est smelter, and in 2009 production reached 1,007,000 tons (an 

increase of about 50,000 tonnes/year compared to 2004-2005). 

This was achieved by improving working methods in many areas, 

and by increasing the current in the pots to its technical maximum. 

However, all equipment is still running within its allowed range, 

and no significant new technology changes (changes that affect 

the property risk profile), were introduced. The Anode Plant still 

supplies a small amount of anode paste to Novkuznetsk (NkAZ), 

and is now working at close to its maximum capacity. 

 Introduction of a new (Japanese type) management style has 

contributed substantially to of a new (Japanese type) management 

style in recent years has contributed to management’s goal of 

reducing operating costs.  Investment has been maintained in key 

areas, including introduction of new equipment in the Anode Shop, 

installation of a new vertical casting complex, and investment in 

environmental issues such as dry gas scrubbing technology.

From a risk engineering viewpoint, the main underwriting ad-

vantages at BrAZ, include robust, well spaced, noncombustible 

construction,  massive redundancy in power supplies to the six 

smelters (total of nearly 30 pot lines), and the use of inherently 

low hazard Soderberg smelting technology.  These combine to 

make BrAZ possibly the least exposed smelter in the world to 

pot line freeze up.  Purely based on these traditional Soviet era 

design features, BrAZ well justifies its very positive Risk Quality  

rating, when compared to modern (western) pre-baked anode 

based, commercially designed smelters.    

Products	 Primary aluminium, alloys (slabs, 

small ingots, T-bars, electrical 

wire rod) 

Consumers	 Automotive, construction, pack-

aging, electrical, metals and 

mining industries

Annual production capacity	 1,006,000 tonnes of aluminium

Energy source	 Bratsk HPP 

Smelting technology	 “Dry” anode technology 

Certificates	

ISO 14001: 2004 (environmental management standard)

ISO 9001:2008 (quality management standard)

OHSAS 18 001 (health and safety management standard)

Risk Score	

Risk Quality Index 

(combined with KhAZ)....................74 % (“Better than Average”)  

Number of open recommendations  

(within BrAZ jurisdiction).......................................................- 2
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Achinsk refinery is Russia’s largest producer of alumina. The facil-

ity operates using a unique cutting-edge technology developed 

by the Russian National Aluminium-Magnesium Institute (part of 

RUSAL).

Produces alumina from nepheline ore and lime using a unique 

technology developed by RUSAL. Launched in 1970. 

Key process technology for refining nepheline was developed 

by VAMI. It uses “sinter” technology based on standard Bayer 

process chemistry (two stage refining using aluminium’s ampho-

teric4 properties). However, due to the nature of Siberian ore, 

the key physical processes used at AGK are highly unlike the 

standard high pressure Bayer technology used almost universally 

in western designed alumina refineries.  These differences very 

significantly reduce the primary loss exposure found in typical 

alumina refineries world wide (digester over pressure explosions). 

Furthermore, when designed in the 1950s, AGK was a military 

asset. Design criteria included resistance to bombing from the 

USAF. For this reason massive redundancy in critical electrical 

services was provided (in comparison to typical “commercially 

designed” alumina refineries worldwide). 

For these reasons exposure to property loss at AGK is highly 

atypical. The unique processes used at AGK introduce exposures 

that are also atypical of conventional alumina refineries, and loss 

exposure (or more critically downstream contingent loss exposure) 

still exists5. However, the probability of such losses (requiring 

multiple independent failures) is very significantly lower that the 

probability of major loss at alumina refineries designed to normal, 

western, commercial standards, where those refineries use com-

mercially available bauxite (e.g. typical Gibbsite type ore from the 

Caribbean, South America and West Africa).

Products 	 Alumina of the highest grade 

(G-00), calcined soda

Annual production capacity	 1,069,000 tonnes of alumina

Production technology 	 Ore is mixed with lime and 

sintered. The resulting sinter is 

then subjected to hydrochemi-

cal treatment.

Certificates 	

ISO 14001:2004 (environmental management standard)

ISO 9001:2008 (quality management standard)

OHSAS 18001:2007 (health and safety management standard)

Risk Score	

Risk Quality Index..........................72 % (“Better than Average”)  

Number of open recommendations  

(within AGK jurisdiction)........................................................ -1

Achinsk Alumina Refinery
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Aughinish Alumina

RUSAL’s largest alumina refinery, Aughinish Alumina is one of 

the most technologically advanced and energy efficient facilities 

globally.

The facility infrastructure includes a deepwater terminal on the 

Shannon estuary that facilitates efficient deliveries to European 

smelters 

With an annual current rated capacity of 1,890,000 tones of 

alumina per year, and currently planning to 

deliver 1,930,000 tonnes in 2011, Aughinish Alumina Limited 

(AAL) is the largest alumina refinery in Europe (based on capacity). 

It is also the newest. UC RusAl has recently established AAL as 

a centre of excellence; AAL now provides significant training and 

technical expertise support for other UC RusAl sites, including 

UC RusAl’s Nikolaev refinery in the Ukraine (NGZ). 

AAL produces more alumina than any other refinery in Europe 

(approaching 2 million tonnes/year).  It is also the newest, and 

was both designed and constructed to meet all key “Highly Pro-

tected Risk” standards, in respect to loss potentials below UC 

RusAl’s programme deductible.  FM International (now GM Global) 

participated deeply as the site was developed over a period of 

approaching 25 years, and since that time, independent HPR 

trained specialists (including RSI) have continued to support AAL 

management as they maintain an HPR management strategy.  

The facilities are well laid out, buildings are noncombustible, the 

occupancy combustible loading is low, and all key facilities benefit 

from extensive fixed protection systems (meeting western HPR 

design criteria).  The production process management system 

provides extensive, multilevel protection against overpressure of 

the digesters and flash tanks.   

In a major recent investment, a modern CHP facility now ensures 

that AAL is more than self sufficient for power, and has ample 

reserve capacity for steam production. 

AAL’s fire team operates from an on site fire station, with multi-

ple vehicles, including a dedicated chemical incident / medical 

vehicle. 

A cornerstone of the management philosophy, the “5S” system, 

ensures extremely high housekeeping standards, and promotes 

awareness of multiple environmental issues.

Products 	 Alumina, alumina hydrate

Annual production capacity	 1,890,000 tonnes of alumina

Production technology 	 The Bayer process

Certificates 	

ISO 14001 (environmental management standard)

ISO 9001 (quality management standard)

ISRS (health and safety management standard)

Integrated Pollution Prevention and Control license (IPPCL) from 

Ireland's Environment Protection Agency

Risk Score	

Risk Quality Index ...........................................78.3 % (“Good”)  

Number of open recommendations  

(within AGK jurisdiction)   .....................................................- 4

 

(Correspondence from AAL received in January 2012 indicates 

that 2 recommendations have already been completed, a third 

will be completed by March 31 2012, and an alternative (accept-

able) solution to the issue was offered with immediate effect.  The 

offer was accepted).
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MFL's

The following 8 Maximum Foreseeable Loss Scenarios and Loss Estimates are based on the information obtained 

from RSI survey reports and Rusal engineers. In each case the a particular loss scenario is considered and a detailed 

evaluation on the potential impact is provided on the basis of multiple failure points. Additional smaller loss scenarios 

1. Krasnoyarsk Aluminium Smelter	 

Extended Off Premises Power Failure	  

RUSAL MFL estimation : USD 499.88m

Loss of off-site power supply for a period in excess of 24 hours. 

All the pots in all the lines would freeze (over 2000 pots).

1(a)	 Destruction of the TSRP-220 Substation. (2 km away from 

KrAZ).KrAZ receives all its power via this sub station, and has 

no ability to generate its own power for production purposes. 

RSI has never visited this station.

1(b) Simultaneous loss of all 220 KV power supply lines.

This would have the same result as the loss of the TSRP-220 

sub station, but excluding a massive natural peril disaster, or an 

unforeseeably low probability event (e.g. a major air crash), and 

excluding deliberate acts such as criminals stealing structural parts 

of the pylons, war, or terrorism, such an event can be discounted. 

Loss adjustment might be complicated since the power company 

owns one line of pylons, and KrAZ owns two lines of pylons.

RUSAL calculation methodology	

When unplanned power interruption occurs, it is expected that 

30% of pots will be overhauled. 2233 pots * 30% = 670. Cost 

of general overhaul is planned at $102 thous. Monthly overhaul 

capability - 60 pot per month, business interruption - 12 months 

but with an even recovery. 	

2. Friguia	  

Fire involving boiler fuel oil and lubrication oil in the 

Friguia Refinery Power House 

RUSAL MFL estimation : USD 240m

Following a major leak of lubrication oil, fire breaks out in the space 

directly below the turbo generators in the power house.  Under 

MFL conditions (sprinklers inoperative and ineffective manual fire 

fighting activity), property damage (including partial roof collapse 

and debris removal) could approach 60% the total value of the elec-

trical generation part of the Power House. The boilers and several 

compressors would survive. ACG production could totally halt, or 

at least be substantially reduced for at least one year (see below). 

Post Inspection Note UC RusAl engineers do not accept this 

scenario. They believe that only one turbine will be damaged, thus 

production will reduce by only 30% (for 12 months). RSI remains 

unconvinced.	

RUSAL calculation methodology	

UC Rusal engineers do not accept this scenario. They believe 

that only one turbine will be damaged, thus production will reduce 

by only 30% (for 12 months). RSI remains unconvinced. The 

calculation of losses at other plants of Rusal: if the logic of RSI is 

theoretically accepted, then the cost of replacement alumina is 

expected to be $400 per ton, the cost is around $280 per ton. 

The additional expenses are 660 thous. tons * (400-281,5) = $80 

mln. Fixed costs at Friguia - $39 mln. Total - $240 mln.	

3. Sayanogorsk Aluminium Smelter (SAZ) 

incorporating Khakas Aluminium Smelter	  

Anode plant fire involving construction 

RUSAL MFL estimation : USD 215	

Fire in the mixing and pressing section of the anode plant 

involves the polyurethane sandwich panel walls of the build-

ing. Under MFL conditions (including all fixed fire protection 

and detection systems out of order and no response from 

the site fire team), fire spreads from the walls to the (com-

bustible) roof, and severely damages the outer fabric of the 

building. The central core of the building (reinforced con-

crete) survives, but building repairs take at least 6 months. 

Production is maintained by importing anode blocks from other 

sites.	

RUSAL calculation methodology	

If the fire extends to the equipment, Rusal believes that the 

recovery after the fire would be completed only in 12 months. 

The replacement of the property would cost $25 mln. as per RSI 

estimation. Additional costs to purchse the anodes are estimated 

at $300 per ton. The annual output of anode blocks production 

is 463 thous. tons (covering the requirements of SAZ, KhAZ, part 

of Irkaz). The total additional costs to buy anodes is $140 mln. 

It is estimated that in the negative scenario of anode shipment 

timelines and/or negative outcome of the intra-group deliveries 

of anodes from Irkaz, SAZ would have to shut down one potline 

(e.g. potline 4). The loss declared on a similar case in the past 

equals to $50 mln. (for its appropriate portion). So total loss is 

estmated at $215 mln. 	
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MFL's

4. Nikolaev Alumina Plant	 

Catastrophic overpressure explosion in an auto-

clave digester (EXTREMELY LOW PROBABILITY)	  

RUSAL MFL estimation : 210

Product flow in one of the autoclave digester batteries is 

stopped due to blockage(s) in the discharge line from one of 

the vessels. (The analysis assumes the blockage occurs at 

the outlet of a digester). In addition to the previously mentioned 

failures, multiple pressure relief valves also fail to operate. 

The pump continues to feed slurry to the digester until it fails 

catastrophically. A non combustible boiling liquid expanding vapor 

explosion (BLEVE) occurs. One of the autoclaves explodes when 

the rising pressure exceeds the strength of the unit. The whole 

autoclave shop is affected, damage rings computed from the 

vessel characteristics are shown below Transferring this data onto 

the floor plan suggests that between 6 and 10 autoclaves could 

be destroyed completely, a further 10 to 15 autoclaves would be 

damaged so badly that demolition and replacement would be the 

most practical recovery route, and all other autoclaves in the shop 

would be damaged to a variable degree, but repairable. In these 

cases, damage may approach 50% of replacement cost.	

RUSAL calculation methodology	

Property damage - 100 mln. as per RSI estimation. Additional 

expenses for replacement of alumina: USD 317 is cost at NGZ, 

USD 400 is replacement cost on CIF basis, production shortfall 

is 600 thous. tons. it is estimated that this amount of alumina 

is available on the spot market. . Increase of  cost of alumina 

is estimated at $50 mln. (400-317)*600 thous. tons. The delay 

in supply in spot alumina would likely not lead to interruption of 

production, but could lead to reduced output. The impact can 

be estimated at 7-10 mln. USD (1 month BI value of VgAZ). Fixed 

costs at NGZ 40% of the annual amount is $50 mln. So total loss 

is estimated at 210 mln.	

5. Windalco (Ewarton)	  

Fire involving boiler fuel oil and lubrication oil in the 

Power House	  

RUSAL MFL estimation : USD 205

Following a major leak of oil, fire breaks out in the space below 

the turbo generators in the power house.

Multiple System Failure Event (MFL): Not only does the 

sprinkler system fail, but for completely unrelated rea-

sons, simultaneously, all manual fire fighting activity fails.  

Under such conditions, the fire would burn until all combustibles 

in the fire area have been consumed. In this case the fire area 

includes the majority of the Power House, including attached 

compressor rooms and stand by generator sets. Substantial 

parts of the Power House roof are expected to collapse onto the 

turbine floor. The turbines and generators are assumed to fall into 

the space below, currently occupied by oil tanks and oil heating 

equipment. Damage to the Power House would be so severe 

that repairs and renovations become economically impractical. 

Property damage (including debris removal) could approach the 

total value of the Power House, with a production halt lasting for 

at least one year. However, for MFL estimate purposes, a pro-

duction disruption of 18 months should be assumed. Apparently 

significant delays can occur when obtaining customs clearances 

for importing high value industrial equipment.	

PD 120 mln., BI - 18 months = 57 mln. * 1,5 = 85 mln. No influ-

ence on other plants.	

6. Achinsk Alumina Refinery	  

Overpressure explosion in the Hydro-chemical Shop	

RUSAL MFL estimation : USD 172

The pressure contro l  system on the steam supply 

to the hydro-chemical shop fails, allowing steam pres-

su re  r i se  beyond the  sa fe  upper  p ressu re  l im i t . 

Multiple System Failure Event (MFL): However, if for any reason, 

the pressure relief valve(s) fail to operate, and the bursting discs 

fail to operate, then the steam pressure would continue to rise. 

An over pressure explosion at marginally above 10 kg/cm2 is 

therefore assumed to be possible. 	

RUSAL calculation methodology	

The property damage is $40 mln. as per RSI opinion. The loss 

of production output at AGK is estimated at 40% of the annual 

output (i.e. 5 months production but spread over the year). A 

complete shutdown is expeceted for not more than 1 month. 

Even resoration following after that. Alumina is then delivered to 

Kraz (50,5 tons/month) and Irkaz (37.3 thous. tons/month). The 

amount of alumina that could be purchased on the spot market 

per month is enough to cover the deficit. Delivery is not less than 

a month. In case of interruption of production, the stocks at Kraz 

(60 thous tons) would not lead to business interruption, but the 

Irkaz (23 thous tons) would not be enough to cover the missing 

37300 tons from AGK (out of 103057 total monthly requirement). 

This can lead to stoppage of 100 pots at Irkaz and BI is estimated 

at $5 mln. Additional expenses for alumina purchases: 415 thous. 

tons * (400-286) USD = ~50 mln. Uplift for possible additional 

loss of production at smelters (Irkaz or Kraz) is $25 mln.. Fixed 

costs at AGK 40% of annual = 52 mln. total - $172 mln.   	
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7. QAL (supplier)	 

Catastrophic failure of Flash Vessel 

RUSAL MFL estimation : USD 152	

A catastrophic over-pressurisation event occurs on Unit 2 diges-

tion train flash vessel. This is due to a combination of several 

factors that could include tank bypasses being in place, unser-

viceable pressure releif systems, failure of instrumented control 

and protection systems, vessel corrosion, mechanical impact, 

earthquake damage or operator error. One flash vessel with the 

explosive release of pressure causing flying debris to impact 

adjacent pressure vessels, which also fail, and a domino efect 

destroys all flash tanks in line 2. The degestion Units 1,2 and 3 are 

all unserviceavble. Overhead pipe and conveyor gantries to the 

north of the Unit are destroyed. Substation 22C and transform-

ers are destroyed. ..... Business interruption: 0 to 30 weeks: No 

production (3 weeks stocks, 27 weeks lost production). 30 to 

40 weeks: Operating at 25% capacity. 40 to 50 weeks Operat-

ing at 50% capacity 50 to 70 weeks: Operating at 75% capacity 

(average, with Unit 2 commencing at about 60 weeks). After 70 

weeks: Full production. This is equivalent to 45 weeks of lost 

production from the site.	

RUSAL calculation methodology	

The loss of supply from QAL means that there needs to be re-

placement of 1160 tons of alumina over the period of about 18 

months. Given that the total amount of shortage is 3 mln. tons 

for 18 months (only 40% of QAL production is going to Rusal in 

2012), this shortfall is substantial for the market. Such a shortfall 

is likely  going to lead to increased price to say $450-500 USD 

per ton, In order not to allow the interruption of production and 

SAZ/KhAZ/ Braz, and if a full replacement is not possible from 

the market, Rusal may consider opening up the mothballed pro-

duction sites (Alpart, Windalco, Eurallumina). The alumina can be 

received within 3-4 months and delivered in 5 months. Assuming 

the alumina price going up to $450-500, the additional expenses 

are going to be $100-150 per ton. If this tonnage is possible to 

replace only by half during the first 4-5 months (until the alumina 

starts to be produced at Rusal refineries) the additional costs are 

estimated at $87 mln (150*580 thous. tons) and loss arising from 

the shutdown of aluminium smelters is going to be equivalent of 

15% of Braz annual production, i.e. $65 mln. Total $152 mln.	

8. Nikolaev Alumina Plant (2)	  

Fire damage to the Delta V control system for the 

boilers at Power Station (and/or associated control 

cables) (MFL IN RUSAL'S VIEW)	  

RUSAL MFL estimation : USD 113

Electrical fault or possibly inadequately controlled hot work-

ing (although there is no evidence this is likely) ignites cables 

or electronic components associated with the modern-

ized (Delta – V) automated control system for the boilers. 

The cables are in a cable gallery and a cable crossing room below 

and to one side of the control room. All Delta-V racks are located 

close together in a single room adjacent to the control room. One 

rack controls two boilers. The multilevel cable trays hold not only 

control cables (24 volts or less) but also 380 volt power cables.  

Cables run from the “crossing room” directly below the control 

racks into the bottom of the control racks themselves. Smoke 

detectors at the ceiling of the control room, and at the ceiling 

of the rack room were extended to the cable gallery during 

2008. Without the control racks, or the control cables, the 

boilers would shut down, thus halting all production at NGZ. 

In addition to the first failure (of fixed fire protection systems), 

manual firefighting efforts also fail, or are absent. Fire spreads until 

all adjacent combustibles have been consumed. Repairs take up 

to 6 months, all production halts for this period.	

RUSAL calculation methodology	

Property damage - $3 mln. as per RSI estimation. Additional 

expenses for replacement of alumina: USD 317 is cost at NGZ, 

USD 400 is replacement cost on CIF basis, production shortfall 

is 600 thous. tons.  It is estimated that this amount of alumina 

is available on the spot market. . Increase of  cost of alumina is 

estimated at $50 mln. (400-317)*600 thous. tons. The delay 

in supply in spot alumina would likely not lead to interruption of 

production, but could lead to reduced output. The impact can 

be estimated at 7-10 mln. USD (1 month BI value of VgAZ). Fixed 

costs at NGZ 40% of the annual amount is $50 mln. So total loss 

is estimated at 113 mln.	

				  

Other major scenarios have been contemplated for Achinsk and 

Aughinish, but for Achinsk requires a complete failure of offsite 

and onsite power and complete failure of all control systems		

		

MFL's
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Rusal’s internal control system has been designed to safeguard 

the assets of the Company, maintain proper accounting records, 

ensure execution with appropriate authority and compliance with 

relevant laws and regulations. 

The Board is responsible for maintaining and reviewing the ef-

fectiveness of the Company’s internal control system. The Board 

has overall responsibility for the establishment and oversight of the 

Company’s risk management framework. The Board has estab-

lished a risk management group within its Directorate for control, 

internal audit and business coordination, which is responsible 

for developing and monitoring the Company’s risk management 

policies. The Directorate for control reports regularly to the Board 

on its activities.

Rusal’s risk management policies are established to identify and 

analyse the risks faced by the Company, to set appropriate risk 

limits and controls, and to monitor risks and adherence to limits. 

Risk management policies and systems are reviewed regularly 

to reflect changes in market conditions and the Company’s ac-

tivities.  Rusal, through its training and management standards 

and procedures, aims to develop a disciplined and constructive 

control environment in which all employees understand their roles 

and obligations.

Risk Management

21

Rusal’s Audit Committee oversees how management moni-

tors compliance with Rusal’s risk management policies and 

procedures and reviews the adequacy of the risk management 

framework in relation to the risks faced by the Company. Rusal’s 

Audit Committee is assisted in its oversight role by the Company’s 

internal audit function, which undertakes both regular and ad hoc 

reviews of risk management controls and procedures, the results 

of which are reported to the Audit Committee.

A risk chart (map) is drawn on the annual basis for a calendar year 

when a Business Plan is produced as the Company’s operational 

target. The risk chart is monitored on a monthly basis (operational 

risks) and quarterly basis.

The risks are assessed by business process owners and consoli-

dated at the level of Divisions and Directorates, and a unified chart 

is drawn by the Risk Department of the Directorate for Control, 

Internal Audit and Business Coordination.

A great contribution to this risk management process is made by 

the RSI risk surveys.
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Rusal prides itself over the major commitment over the last 10 years to risk management engineering. Ten years ago, Rusal made the 

choice to own and control the risk engineering process to ensure long term stability and continuity and allow a strong relationship to be 

build between the independent risk management engineering team and the site engineers. Following a selection process which was 

based on the specific choices and preferences from the market, RSI was chosen for the task. This unique strategy has allowed the RSI 

team to make comparisons over the years and make sure that the risk quality would systematically improve. The reports by RSI will be 

available in a separate CD-Rom presentation. 

The list of their site visits is as follows:

Plants	 Specification	 Location		  2007	 2008	 2009/10	 2011/12

Nikolaev 	 Alumina Refinery, Port	 Ukraine

Achinsk 	 Alumina Refinery	 Krasnoyarsk region, Russia

Windalco	 Alumina Refinery, Port  
	 and Bauxite mine	 Jamaica

Aughinish	 Alumina Refinery, Port	 Ireland

Eurallumina	 Alumina Refinery, Port	 Italy

Friguia	 Alumina Refinery, Port  
	 and Bauxite mine	 Guinea, Africa

CBK	 Bauxite Mine, Port	 Guinea, Africa

BCGI	 Bauxite Mine, Port	 Gayana

North Ural Bauxite Mine	 Bauxite Mine	 Sverdlovsk region, Russia

Bratsk	 Aluminium Smelting	 Irkutsk region, Russia

Krasnoyarsk 	 Aluminium Smelting	 Krasnoyarsk region, Russia

Sayanogorsk 	 Aluminium Smelting	 Khakasia, Russia

Novokuznetsk 	 Aluminium Smelting	 Kemerovo region, Russia

Khakas	 Aluminium Smelting	 Khakasia, Russia

Bogoslovsk	 Aluminium Smelting  
	 and Alumina refinery	 Sverdlovsk region, Russia

Ural	 Aluminium Smelting  
	 and Alumina refinery	 Sverdlovsk region, Russia

Irkutsk	 Aluminium Smelting	 Irkutsk region, Russia

Kandalaksha	 Aluminium Smelting	 Murmansk region, Russia	 Plan	

Nadvoitsy	 Aluminium Smelting	 Karelia, Russia	 Plan

Volgograd	 Aluminium Smelting	 Volgograd, Russia

Volkhov	 Aluminium Smelting	 Leningrad region, Russia	 Plan

Zaporozhye	 Aluminium Smelting  
and alumina refinery	 Ukraine

Kubal	 Aluminium Smelting	 Sweden

Alscon	 Aluminium Smelting	 Nigeria, Africa	 Plan

Ural Foil	 Foil Mill	 Sverdlovsk region, Russia	 Plan

Sayanal	 Foil Mill	 Khakasia, Russia

Armenal	 Foil Mill	 Armenia

Polevskoy Cryolite Plant	 Cryolite Plant	 Sverdlovsk region, Russia

South Ural Cryolite Plant	 Cryolite Plant	 Orenburg region, Russia

Silicon	 Silicon Plant	 Irkutsk region, Russia	 Plan	

Silicon Ural	 Silicon Plant	 Sverdlovsk region, Russia

Shanxi	 Cathode Plant	 China

Shanxi Taigu	 Cathode Plant	 China

Survey Completed
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Report on Implementation Progress of the Recommendations Based on Results of the Risk Audit Held by GRC/RSI.		

	

			 

Entity	 Recommendations 	 Recommendations	 Recommendations 
	 issued	 fulfilled	  in progress 

Alumina Division East	 27	 11	 16

Achinsk Alumina Refinery	 6	 4	 2

Bogoslovsk Aluminium Smelter	 12	 6	 6

Ural Aluminium Smelter	 4	 1	 3

Nikolaev Alumina Refinery	 5	 0	 5

International Alumina Division	 1	 1	 0

CBK	 1	 1	 0

Aluminium Division East	 29	 16	 13

Bratsk Aluminium Smelter	 4	 0	 4

Irkutsk Aluminium Smelter	 1	 1	 0

Krasnoyarsk Aluminium Smelter	 10	 9	 1

Novokuznetsk Aluminium Smelter	 6	 0	 6

Khakas Aluminium Smelter	 4	 4	 0

Sayanogorsk Aluminium Smelter	 4	 2	 2

Aluminium Division West	 26	 13	 13

Volkhov Aluminium Smelter	 7	 4	 3

Volgograd Aluminium Smelter	 3	 2	 1

Kandalaksha Aluminium Smelter	 1	 0	 1

Nadvoitsy Aluminium Smelter	 3	 3	 0

Kubal 	 12	 4	 8

			 

Total	 83	 41	 42
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Year	 Incurred	 No. of claims

2001/02		  Nil	 0

2002/03		  Nil	 0

2003/04		  Nil	 0

2004/05		  Nil	 0

2005/06		  Nil	 0

2006/07		  Nil	 0

2007/08	 USD	 5,950,000	 1

2008/09	 USD 	 3,000,665	 4

2009/10	 USD	 4,998,500	 1

2010/11*	 USD	 24,208,082	 3

2011/12		  Nil	 0

Total	 USD	 38,157,247	 9

Average	 USD	 3,468,841

Claims are “As if” USD10m PD deductible and 30 days BI de-

ductible and excess of USD75 for plants in Africa where primary 

stand alone local programmes in place.

*Excludes Service interruption loss due to bridge collapse Date 

of loss – 7th May 2011

Description of Loss 

Collapse of railway bridge across Abakan river, Khakassia caused 

damage to pots as a result of emergency shutdown of 4th pot 

line and resulting loss of gross profit and increased cost of work-

ing. Insured is claiming circa $45 mln under contingent business 

interruption section of the policy.. Allianz argue that claim is not 

covered due to fact that PD would not be covered under Rusal 

policy on basis of supplier having breached faulty design or  

maintenance exclusions instead. The dispute is unsolved and 

could end up in litigation.

Major claim dated 23.12.10 

Damaged 30 kV cable caused power interruption up to June 

2011 at Kubikenborg Aluminium. Cause of loss not completely 

established, but not excluded by the policy; damage occurred 

only 6 months after transformers were put into operation, legal 

advisors are working on recovery against installer of cable, but 

the likelihood of recovery is low. Loss net of deductible settled 

for USD19,100,000
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The following diagram illustrates the basic flows of bauxite and alumina from the mines to the alumina refineries and  alumina to the alu-

minium smelters. Specific production budgets are available to reinsurance markets with agreement from Rusal and a detailed report by 

Hatch in 2009 will be provided in a 2012 renewal CD ROM.

RUSAL’s supply chain is designed to ensure fast and reliable shipping services and provide the company’s customers with the most 

viable and cost-effective logistical solutions. RUSAL places a strong focus on diversifying its supply chain to ensure the most effective 

transportation solution is always at hand. 

RUSAL’s products are shipped by rail, automotive, river and sea transport.

Product	 Transport

Aluminium in bags and ingots	 Railway shipments (covered and combined wagons, containers), auto transport, river transport, sea 

transport (ships with carrying capacity of 3,100 to 20,400tonnes)

Aluminium in slabs and billets	 Railway shipments (open wagons), auto transport, river transport, sea transport (ships with carrying 

capacity of 3.1 to 20.4 thousand tonnes)

Alumina	 Railway shipments (hopper wagons, open wagons (incl. the ones equipped with big bags), combined 

and covered wagons), sea transport (ships with carrying capacity of 23,000-25,000 tonnes)

 

Sea shipments are made via 18 ports, located in Russia, Baltic States, Finland and Ukraine. Most recently RUSAL has begun to transport 

its products via the port of Ust-Luga, located at the border between Russia and the EU. This development represents a major milestone 

for RUSAL providing an extra point of access to the Baltic sea and enabling the company to boost its logistical efficiency.
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Willis Limited

The Willis Building

51 Lime Street

London EC3M 7DQ

Tel: +44 (0)20 3124 7253

Fax: +44 (0)20 3124 6688
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