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Presenter
Presentation Notes
Good day to all and thanks to Fastmarkets for the  opportunity to present once again on the topic of DR grade pellets.
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4 ima Disclaimer

IRON METALLICS ASSOCIATION

This presentation is intended for information purposes only and is
not intended as commercial material in any respect. The material is
not intended as an offer or solicitation for the purposes of any
financial instrument, is not intended to provide an investment
recommendation and should not be relied upon for such. The
material is derived from published sources, together with personal
research. No responsibility or liability is accepted by the author or
International Iron Metallics Association or any of its members for any
such information or opinions or for any errors, omissions, mis-
statements, negligence or otherwise for any further communication,
written or otherwise.
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Presenter
Presentation Notes
Here is the usual disclaimer!
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4 ima Presentation overview
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= Setting the scene
= 2019 analysis revisited
= Qutlook for DR grade pellet supply out to 2030

= Pathway to carbon-neutral steelmaking
= a head scratcher to finish with
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Presenter
Presentation Notes
So here is the presentation outline. Putting this together has been far more challenging than I anticipated – so much has changed in the last 18 months or so and equilibrium still seems some way off.   

The main focus of the presentation is the outlook to 2030 – a 10 year horizon for which there is at least some level of predictability.

However, in IIMA we are starting to look further ahead.   One of the biggest longer range developments in the iron and steel industry is the increasing focus on carbon neutrality and I had originally intended to address this in greater detail than my time slot permits.   Thus, this part will of necessity be very brief, but at least for those who are new to the topic, I hope that it will stimulate the thought processes.
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Economic growth has slowed as a
consequence of COVID-19: global growth is
projected by the IMF at negative 4.4
percent in 2020.

Oil prices have fallen dramatically, briefly
into negative territory mid-year, and stil
below $50.

Based on China’s stronﬁ demand, iron ore
prices have firmed to the point that scrap
or even billets are more competitive than
DRI at some steel plants, leading to reduced
DRI production.

Pellet demand softened in some seaborne
blast furnace markets, notably Europe,
Japan, South Korea.

MIDDLE EAST IRON & STEEL 2020
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What’s happened since June 2019?

GROWTH PROJECTIONS

WTI Crude (December Contract)

45.41 +0.22%

Source:oilprice.com o
37500

$50.00
325.00
30.000

$-25.000
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Presenter
Presentation Notes
Here are a few developments of note, none of which will be a surprise to this audience.

I suspect that the third point about the competitiveness of scrap or billets against home produced DRI will resonate in some of the GCC and North African markets.

With respect to the last point, it is conventional wisdom that in times of slack demand, blast furnaces tend to maximise use of sinter where possible with pellets being the first burden material to go.
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Setting
the scene
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Presenter
Presentation Notes
This chart provides some scene-setting context – this presentation isn’t about price, but of course price and margins can have an important impact on the supply-demand balance.   The growth and resilience of iron ore prices over recent months is remarkable  – of course a reflection of Chinese demand –and one now reads that some of the more bearish analysts are rethinking their forecasts for 2021.

I’ll refrain from commenting much on the DR pellet premium here other than to say that the base BF premium may well be close to or even below the production cost of some producers.   Of course how one assesses the premium depends on the structure of one’s costs.   

Negotiation of Q1 2021 prices is underway and perhaps by the time that this presentation is broadcast we might see some white smoke from the papal chimney.   Reports suggest that substantial increases are being proposed, against the background of some supply constraints as well as very strong demand in China and recovering demand in Europe.
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World DRI Production bv Year (Mt) Source: Midrex Technologies, Inc. worldsteel DRI production data '000 tonnes
Canada, Mexico, Argentina, Venezuela, Egypt, Libya, South Africa, Iran, Qatar, Saudi Arabia, UAE, India
Year Total Year Total Year CDRI HBI HDRI Total (= approximately 85% of global production)
1970 0.79 '88 14.09 ‘06 48.41 8.60 2.69 5970 [ HDRI 100,000
'71 0.95 '89  15.63 ‘07 5579 8.34 2.99 6712 HBI 90,000
'72 1.39 '90 17.68 ‘08 55.52 819 4.24 6795 W CDRI
'73 1.90 '91 19.32 ‘09 52.54 6.93 4.86 64.33 80,000
'74 2.72 '92 20.51 10 56.60 7.21 6.47 70.28
'75 2.81 '93 2365 € 59.41 7.60 6.20 73.21 70,000
‘76 3.02 '94  27.37 12 59.51 7.90 573 7314
77 352 '95 3067 “13 62.50 6.17 6.25 74.92 60,000
78 5.00 '96  33.30 14 62.41 517 7.01 74.59 108.10 Mt 50,000
'79 6.64 '97 36.19 15 58.43 5.66 8.55 72.64
'80 714 ‘98 36.96 6 57.74 5.29 9.73 72.76 40,000
'81 7.92 ‘99 38.60 7 67.88 816 1.06 8710
30,000
'82 7.28 ‘00 4378 18  80.55(r) 9.03 n16 | 100.73(1)
'83 7.90 ‘01 40.32 “19 8716 108.10 20,000
'84 9.34 ‘02 45.08
‘85 M7 ‘03 4945 10,000 II
'86  12.53 '04 5460 ) II
87 1352 05 5687 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

0.79 Mt

70 9 m 2019 = 2020
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Presenter
Presentation Notes
Most of you will be familiar with the chart on the left from Midrex’s annual DRI production statistics – in 2019 global DRI production at 108 million tonnes was a record and confirmed the upward growth trend.

The chart on the right is a summary of worldsteel’s monthly DRI production data for 2019 and 2020.   Worldsteel considers that this data set represents about 85% of the global total.   What seems clearly indicated is that production this year will be some way below that of last year - down by 7.2% year to date on the corresponding period of 2019.



, Seaborne Ore Supply to DR plants 2019 (mt) - total 43 mt
-, - - source: trade statistics, private communications
@ima p

INTERNATIONAL

%
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(compares with 42.6 mt derived from DRI production data)

m Canada
® Bahrain Steel

¥ India
m CIS

® Tosyali
® Lump
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Presenter
Presentation Notes
We have attempted to estimate the supply of seaborne iron ore to the DR sector in 2019 as shown in this chart.   We came up with a total for 43 million tonnes which compares well with our calculated demand of 42.6 million tonnes.   92% comes from Brazil, Sweden, Canada and Bahrain.   Note that not all of this is necessarily of full DR grade quality.
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lima November 2020 analysis: DRI
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DRI production in plants using sea-borne iron ore (mt)
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Presenter
Presentation Notes
Now to our updated analysis.   I must emphasise that whilst this gives the appearance of a forecast, it is intended to be more of a scenario.   We have included all the DR plants purchasing seaborne pellets (see the panel on the left of the chart for the list)  and, with some expert advice, we’ve made assumptions for annual production out to 2030.   In general we have taken what I hope is a conservative approach.   The previous assumptions are shown in red – in a minute I’ll explain some of the differences.

We’ve taken a more granular approach to new projects – I’ll elaborate with some detail in a later slide. 

As can be seen from the chart, after a dip this year, growth resumes, albeit at a reduced level compared to the previous analysis.
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liHma November 2020 analysis: iron ore
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Seaborne DR grade pellet demand (mt) - 1.45 t pellets per 1t DRI
80

Comparison: 2019 forecastto 2025
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Presenter
Presentation Notes
Here we show the iron ore demand derived from the DRI production numbers, again with the previous assumptions shown in red.   Demand reaches 54.4 million tonnes in 2025, 10.3 million tonnes less than last time.   Demand climbs to 72 million tonnes by 2030.
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2025 DRI production

A from June 2019 analysis:
* 2.6 mt less production from existing plants,
including:
e shut down of AM Saldanha Bay
* USA plants maxed out at lower level
* 5.2 mtless production from new plants
* projects delayed due to COVID-19, lower
oil prices, economic slow down, etc.
* slower ramp-up

December 16th 2020

Iron ore pellets gap to fill - million tonnes

VAN 29.4

0 5 10 15 20 25 30 35
H 2019-2025 = 2025-2030
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Presenter
Presentation Notes
Here are some of the principal differences between the current and previous analysis for 2025:  
ArcelorMittal’s Saldanha Bay plant with capacity 0.8 million tonnes has been shut down 
a lower production level intended to reflect current capability rather than nameplate capacity has been assumed for the two USA plants.
With respect to the new plants, in our defence I’d say that last year’s assumptions were in line with the historical DRI growth pattern, but we couldn’t predict COVID-19 and I have to admit that the assumed ramp up schedule was too aggressive – this time we’ve been more conservative.
Click
The chart on the right shows the iron ore supply gap to be bridged between 2019 and 2030, with an intermediate data point at 2025.   So between 2019 and 2025 there is incremental demand of 11.8 million tonnes and between 2025 and 2030 17.6 million tonnes, together 29.4 million tonnes.



. DRI production from new projects

' nma
IRON METALLICS ASSOCIATION (based on seaborne iron ore)

mmmmmmmmm

HBIS Group China

Salzgitter 0.8 1.6 2 2.0 2.0 2.0 2.0 Germany

TKS 0.6 1.2 1.2 1.2 1.2 1.2  Germany

EUl 1.0 2.0 2.0 2.0 2.0 Italy, Romania, France
MENA 1 1.0 2.0 2.0 2.0 2.0  North Africa
MENA 2 1.0 2.0 2.0 2.0  North Africa

EU2 10 20 20 RS
Asia 1.0 2.0  ASEAN, China

Total 0.3 0.6 1.4 2.8 5.8 88 10.8 12.8 13.8

Author’s assumptions
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Presentation Notes
Here are the assumptions for new projects and their ramp-up schedules which I include here in order to provide a point of reference. 
The most recent addition is HBIS Group’s so-called Paradigm project in China, recently announced by Tenova.   
Information about both Salzgitter’s and ThyssenKrupp’s projects is in the public domain – both are at the feasibility stage. 
None of the others are firm projects, but some of them have been referred to in the media and are less than speculative in nature.


‘o °
‘6| Ima
= Since the Brumadinho dam rupture,
Vale has idled the Fabrica, Vargem
Grande and Tubarao | and Il pellet
plants.

= Estimated pellet supply to the DR sector
in 2019 = 19 mt (23.9 mt in 2018), 44%
of total 43.2 mt pellet sales (2018 23.9
mt, 42%).

= Vale’s updated production guidance for
2020 is 300-305 mt fines and 30-35 mt
pellets

= Q1-3 production/sales:

= lron ore: 215.9 mt / 172.0 mt (incl. pellet
feed)

= Pellets: 22.6 mt / 22.7 mt
= Pellet sales to DR markets: est. 9 mt

December 16th 2020

update Vale

13

11

©o

[5,]

Vale's quarterly pellet production (mt)

12.2 2019 total = 40.8 mt
2020 Q1-3 =22.4 mt

I |

Q3 2019 Q22020

Q12019 Q22019 Q42019 Q12020 Q3 2020

B S3o Luis B Tubardo1&2 M Tubardo 3 Tubardo 4 B Tubardo- 5&6 M Tubardo?7 B Tubardo 8

B Fabrica B Vargem Grande B Oman B Toll conversion  Series12 M Series13
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Presenter
Presentation Notes
Now I’ll look at the major DR grade pellet suppliers, starting with Vale, the largest producer.  Salient points are:
supply to the DR sector in 2019 is estimated at 19 million tonnes
Vale’s latest guidance for 2020 is for total production of 300-305 mt
Pellet production guidance for 2020 is still 30-35 million tonnes and, based on the first nine months, the lower end of that range could be expected for the year
Pellet sales for the first nine months were 22.7 million tonnes, of which we estimate about 9 million tonnes to the DR sector.

The chart of the right shows quarterly pellet production by plant, the data being from Vale’s quarterly production reports.
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4 ima outlook Vale
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Capacity (Mtpy)

= Prior to the Brumadinho dam rupture,

End of End of

ody' Tzt a2z Lomgtem we estimated Vale’s pellet supply to
DR sector in 2019 and 2020 at ~27 mt
- (total pellet capacity 60 mt).
po— : = Estimate for 2020 is -12 mt
run-rdaie .
_py i 67 : = No guidance yet for 2021 pellet
capacity to be pro ﬂctlon — guesstimate: 35 mt of
. which DR grade 15-16 mt
achieved at the v u Var:‘g:ejmI (fjr?nde and Fab;igglpgliet péaags
VALE 320 380 400 450 scheduled for restart in an
end of 2022 respectively (domestic market focus).
il = 2021 Tubarao pellet production will be
driven market demand and in the case of
315-335 Mt DR %rade pellets by high grade pellet feed
availability.
Chart source: Vale Day presentation, December 2" 2020 . 3’;‘)2?“?52(?1: prOdUCtlon will I|ker be

December 16th 2020
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Presenter
Presentation Notes
Now the outlook for Vale:
Overall production guidance for 2021 is for 315-335 mt, well below the consensus view of about 350 million tonnes.
Vale’s total pellet capacity is about 60 mt and pre-Brumadinho we estimated potential supply to the DR sector at 27 mt from 2019 – as already mentioned, the outcome in 2019 was 19 million tonnes and for 2020 we estimate only about 12 mt.
So far there is no pellet production guidance for 2021 so we guesstimate about 35 million tonnes, of which perhaps 15-16 million tonnes for the DR sector.
This chart was presented at Vale Day on December 2nd.   Vale has a well-defined roadmap to the 400 million tonnes production target – it expects to reach a run rate at this level by end 2022 – the roadmap is based on tailings filtration, expansion of production in the Northern System and production optimisation measures across the board.
Click
When you study the chart in detail you’ll see that capacity exceeds guidance - a key part of Vale’s strategy is to establish a production buffer, the longer term target being a buffer of 50 mt across all operations.   If you’d like more detail, you can download Vale’s presentation from its website.
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4 ima outlook - LKAB
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= LKAB has 10 mt capacity at pellet plants with coating capacity (Kiruna KK3 and KK4)
= KK3 produces only DR grade, KK4 can switch between BF and DR grades

» LKAB'’s pellet deliveries in 2019: 20.4 mt (22.2 mt in 2018)
= 4 months outage at Svappavaara to February 2019
= disruption at pelletising plants and logistics problems at Narvik Q4

= Estimated DR grade pellet supply (basis trade data):
" 6.7 mt (32.8% of total pellet deliveries by volume) in 2019
= 4.5 mt (33.0% of total pellet deliveries by volume) in 2020 to July
= Kiruna affected by earthquake in May 2020 (4.9 on Richter's scale)

= Based on its contract portfolio, it seems that about 7 mtpy is a maximum level of
seaborne DR grade pellet supply for the foreseeable future

* From ~2025 HYBRIT project will utilise ~1.5 mt “fossil-free” pellets from Malmberget

December 16th 2020 MIDDLE EAST IRON & STEEL 2020


Presenter
Presentation Notes
Turning to LKAB, noteworthy is the seismic event that affected Kiruna in May this year – LKAB’s Q3 interim report noted:
“The quake caused extensive material damage; while 70–80 percent of production is back up and running in the mine, a substantial amount of inspection and repair work remains before full production capacity can be reached.”

Despite this, deliveries to the DR sector to July 2020 are estimated at 4.5 million tonnes – if sustained at this level, supply would reach about 8 million tonnes, above the assumed 7 million tonnes per year ceiling for the DR market.   

However, recognising that demand from LKAB’s traditional customers in Europe is down this year due to COVID-19, we think that 7 million tonnes is still a realistic ceiling going forward.

One additional point: we assume  that the Malmberget pellets to be used by the HYBRIT plant will simply replace pellets currently sent to SSAB’s blast furnaces.


4'na WE TAKE A NEW POSITION ON THE MARKET

INTERNATIONAL

IRON METALLCS ASSOCIATION A successive change from supplier of iron ore pellets to supplier of sponge iron

THE PACE OF TRANSFORMATION
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Presenter
Presentation Notes
The latest news from LKAB about its longer term  transformation from pellet to sponge iron producer came as a surprise to many of us.   This is a summary slide from LKAB’s presentation, downloadable from its website.  
Click
 Note that six DR plants are envisaged by 2050, the first in 2029 at Malmberget.
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4 ima overview - Canada
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= Canada has two pellet producers, Iron Ore Company of Canada (I0C)
and ArcelorMittal Canada (AM)

* AM supplies DR grade pellets to captive DR plants in Canada and
Germany

* 10C supplies the wider DR market, with estimated shipments of ~3.5 mt
in 2019 (1.7 mt 2018, with strike at 10C costing ~3 mt lost production)

= AM is considered unlikely to supply DR grade pellets to external DRI
producers

December 16th 2020
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Presenter
Presentation Notes
Coming to Canada, this is largely a repeat from the previous presentation and is included for completeness.
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&' ima outlook: Iron Ore Company of Canada (10C)

IRON METALLICS ASSOCIATION

= 2019 pellet production was 10.5 mt (2018: 8.5 mt), 2019 pellet sales were 9.5 mt of
which 3.3 mt was to DR markets (2018: 8.4 mt of which 1.7 mt to DR markets).

= Q3 2020 production of pellets + concentrate was 21% lower than the same period
of 2019 due to an annual maintenance shutdown deferred from June to September
as a result of COVID-19 travel restrictions. A weather-related power failure and
mechanical issues also impacted production in Q3. 2020 guidance: 16.9 - 21.2 mt.

= Based on trade data 2020 Q1-3 supply to the DR market was 2.75 mt - estimated
supply for all 2020 is ~3.6 mt.

= Expectation for 2021 is about ~4 mt and by the middle of the decade annual supply
potential of ~5 mt DR grade pellets.

December 16th 2020 MIDDLE EAST IRON & STEEL 2020
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Presentation Notes
Looking at Iron Ore Company of Canada:
Supply to the DR sector in 2019 was  3.3 million tonnes and in the first 9 months of this year about 2.75 million tonnes according to the trade data.   Our estimate for the full year is about 3.6 million tonnes.
4 million tonnes is our estimate of potential for 2021, rising to about 5 mt per year by mid decade.
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4 ima outlook - Bahrain Steel

= Bahrain Steel is in effect partly captive to adjacent DR plant SULB which
produced 1.5 mt DRI in 2019 (est. 2019 pellet offtake from BS ~2.2 mt).

= Nameplate capacity of the two pellet lines is 11 mt and production at above this
level has been achieved, although production is now market-constrained.

= Ore imports in 2019 per trade data: ~10 mt (main suppliers Brazil, Canada,
Sweden) - production in 2019 estimated at ~10 mt and pellet supply to external
DR markets in 2019 at -8 mt (thought to include some toll conversion).

* Ore imports Q1-3 2020 per trade data: 5.7 mt, suggesting 2020 production of
~7.5 mt (pellet exports Q1-3 2020 were 4 mt, suggesting 5-6 mt for the year).

= 20 year contract (267% Fe / <2% gangue) with Anglo American/Minas Rio
(annual DR grade pellet feed capacity of which is ~8 mt).
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Presentation Notes
There is little or no published information about Bahrain Steel’s production, so we have to rely on trade statistics.   Based on iron ore imports, we estimate production in 2019 at about 10 million tonnes, of which about 8 million tonnes were supplied to external DR markets.

Based on the data for the first 9 months of this year, we estimate that production will be down to about 7.5 million tonnes with pellet exports of 5-6 million tonnes, taking into account the needs of the SULB DR plant.
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4 ima outlook - Tosyali Algerie
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Tosyali Algerie (2.5 mt DR plant) has adjacent 4 mt pellet plant, but no captive
supply of pellet feed.

Supply of suitable pellet feed has been a major constraint, initially due to lack of
rinding capacity (how remedied), but also to difficulty in sourcing DR grade pellet
eed and port constraints. Latest developments are port improvements and

addition of a 4.5 mt ore beneficiation plant, due to commission in 2021.

Pellet imports in 2019 per trade data were 1.1 mt (other sources suggest

somewhat higher) and Q1-3 trade data (0.8 mt) suggest a somewhat higher level
of pellet imports in 2020.

Once the ore beneficiation plant is fully operational, dependence on imported
pellets should be significantly reduced or eliminated by 2022.

In-house pellet production in 2019 was ~1mt and is estimated at 1.8 mt in 2020.
Based on a DRI production estimate of 2.2 mt in 2020, there is an apparent need
for about 1.4 mt externally-sourced pellets.
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Presentation Notes
We included Tosyali Algerie in the analysis as it has been a significant buyer of merchant pellets, despite having an in-house pelletising plant.   The addition first of all of a grinding plant and soon an ore beneficiation plant, will enable flexibility in pellet feed sourcing and eventual self-sufficiency in pellet supply, probably by 2022.   

In-house pellet production in 2019 is understood to have been about 1 million tonnes and is estimated at 1.8 million tonnes in 2020.   Based on a DRI production estimate of 2.2 million tonnes in 2020, there is an apparent need for about 1.4 million tonnes of externally-sourced pellets this year – if that’s the case, Q1-3 imports look to be on the light side.

Of course there will still be a need for some merchant pellets in 2021.
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4 ima outlook - Samarco
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= Licensing process is complete.
= On track for restart in December 2020 - all equipment is operational.

= Ramp up will be progressive in three “step-by-step” phases (nominal
capacity 7-8 mt pellets each phase):
= Phase 1: starting with concentrator #3/pellet plant #4 with ramp-up Q1 2021

= Phase 2: “official” position is to restart concentrator #2/pellet plant #3 in 2026, but
could be sooner, say in 2023 - timing will depend on Phase 1 performance, etc.

= Phase 3: timing is unclear at this point as a tailing solution has still to be determined,
but will hopefully be by 2030 - based on 2015 performance, total pellet production of
~28 mt could be achieved

= |nitial ramp-up will be on BF pellets - best estimate today is that product
split in 2021 will be 50-60% BF pellets, 40-50% DR pellets (3.0-3.75 mt DR
grade pellets) - ultimately product split will be market driven.

(author’s estimates)
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Presentation Notes
Here is the good news – finally Samarco has restarted production!   Concentrator #3 was due to start in the second week December with pellet plant #4 starting up by the end of the month.
There will be three, step-by-step ramp-up phases as shown here.   The timing of phases 2 and 3 is not clear at this stage – there is a clear roadmap to phase 2 in terms of tailings treatment and disposal and a reasonable chance that it could be implemented prior to the official start date of 2026.   However, whilst there is no clear roadmap to phase 3, it is hoped for implementation by the end of the decade. 
As shown here, Initial ramp-up will be on BF pellets – our best estimate for the product split in 2021 is 50-60% BF pellets, 40-50% DR pellets (i.e. 3.0-3.75 mt DR pellets) - ultimately the product split will be market-driven.


“Samarco resumes its operation
with a filtration technology
whereby 80% of tailings (the
coarsest sandy part) will be filtered

and dry stacked.

| _ The finer slurry part, representing

W Sese-- = e @ 1“ |_; - e - 5 __f | 20% of tailings, wil! be disposed of
g 52 a\*{-*i "-"-"'"i .n'ﬂl | ;-q i+ o | in the "Germano pit" (a totally
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Presentation Notes
Here are some recent photos of the new tailings filtration facility – 80% of the tailings, the coarse, sandy fraction, will be filtered and dry stacked.   The remaining 20% slurry fraction will be disposed of in the Germano pit which is a totally confined environment.
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4 ima outlook - Cleveland Cliffs
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* Cleveland Cliffs produces DR grade
pellets at its Northshore operation -
capacity ~3.0 mt.

= Cliffs’ Toledo HBI plant scheduled to
start up in late 2020 and consume 2.7-
2.8 mt pellets at full production.

* Thus, ~0.25 mt DR grade pellets is
available for sale to third parties
(understood to be contracted to
Nucor).
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Presentation Notes
In this context at least, nothing has changed with Cleveland Cliffs except that construction of the Toledo HBI plant was delayed due to COVID-19 – commissioning is already under way at the time of recording this presentation.
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4 ima CIS - Ukraine

IRON METALLICS ASSOCIATION

Metinvest — Central GOK
= Upgrading plan approved in 2018 and now completed:

= beneficiation plant: concentrate quality upgraded to 70.5% Fe

= pellet plant: addition of double deck screening, new mixer and pelletising disc
= pilot operation started in March 2020 with full scale operation from Q3/4 2020

= Nominal capacity is now 5.5 mt concentrate and 2.2 mt pellets (basis DR grade).

= Plan is to produce 2.0-2.2 mt DR grade pellets with target specification of min. 67.6%
Fe and max. 2.6% SiO,. DR plants In MENA region are the key target market.

= Production of pellets with Fe >67.5% in 2020 Q1-3 was 0.892 mt, delivered to
traditional BF customers as DR pellet quality is being fine-tuned.

Ferrexpo

= According to its H1 2020 report, Ferrexpo produced and sold 0.185 mt DR grade pellets
in the period and plans to increase production of DR grade pellets in the medium term.
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What you see on this slide is the most up-to-date information that I have about Metinvest’s Central GOK operation..  Full scale production from the upgraded beneficiation plant started around the turn of Q3/Q4  this year and, according to the company’s reports, almost 900,000 tonnes high grade pellets were produced in the first nine months.   This quantity was shipped to traditional BF customers while the process of fine-tuning DR pellet quality continues.

The information about Ferrexpo is from one of the company’s reports.   There is no further information publicly available and I imagine that they are still at the sample and  trial cargo stage.


Russia - Metalloinvest
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= Mikhailovsky started pilot scale shipments of DR grade pellets
(~68% Fe, 1.4% SiO,) made from Lebedinsky concentrate to

OEMK and Lebedinsky in mid-2020. Ore beneficiation is
being upgraded to enable production of 16.4 mt high grade
concentrate from 2022, including 8.8 mt flotation concentrate
grading 70% Fe.

= Metalloinvest plans to produce ~0.5 mt DR grade pellets (68%
Fe) at Mikhailovsky for trial shipments to the market in 2021
and could supply ~2 mt to the market from 2022 - the decision
to produce DR or BF pellets will be market-/margin-driven.

= It is understood that Metalloinvest’s 4t HBI plant (capacity | ,
2.5 mt) will be built at Mikhailovsky — construction to start in Image from Metalloinvest website
H2 2021 and merchant HBI production to start in 2024. DR
pellet production will be increased to supply this plant.

= OMK is studying a project to build a 2.5 mt Energiron DR plant
at Vyksa Metallurgical Plant (VMP), to be commissioned H2
2024. So far there is no final decision. Company has no iron
ore assets.

December 16th 2020 MIDDLE EAST IRON & STEEL 2020


Presenter
Presentation Notes
At Metalloinvest’s Mikhailovsky operation there is a programme to upgrade the beneficiation process to enable production of high grade concentrate from 2022.   
We understand that Metalloinvest plans to produce about 500,000 tonnes  DR pellets in 2021 for trial shipments to  prospective customers.   From 2022, about 2 million tonnes per year could be available to the market - however, as the plant can easily switch production between BF and DR pellets, product strategy will be market- and margin-driven.
It is understood, but not publicly announced,  that Metalloinvest plans to construct its fourth HBI plant at Mikhailovsky with capacity of 2.5 million tonnes, planned to start in 2024 for which DR pellet production would be increased accordingly, however apparently maintaining the potential for external sales.
Another factor to bear in mind is the scope for growth of the Russian domestic pellet market, one possible example being the 2.5 mt DR plant being studied by OMK (United Metallurgical Company), a producer of steel pipes and railway wheels.   OMK has no captive iron ore assets.
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" Main current supplier is Kumba (Anglo American) from Sishen mine:

“ Only 0.16 mt DR grade was exported in 2019 + estimated supply to Saldanha
Steel of about 0.6 mt.

* Premium grade lump ore (typically 65.2% Fe) is understood to involve selective
mining and as the pit gets deeper, scope for increased production is limited.

= Potential new supplier is Baffinland Iron Mines’ Mary River mine
(jointly owned by ArcelorMittal and Nunavut Iron Ore):
= current production 6 mt of which 70% lump with >67% Fe, 1.6% SiO,, 0.9%
Al,O; - could be enriched by selective mining

= proposed Phase 2 Expansion Project would involve constructing a railway from
the Mary River Mine Site to the Port Site, adding a second ore dock at the Port
and increasing production to 12 Mt per year
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With the shut down of the Saldanha Bay site, more high grade Sishen lump should be available for other markets.   Only a couple of shipments were exported to the DR sector last year, likewise during the first nine months of this year.

Not much has changed with respect to potential DR grade lump supply from Baffinland Iron Mines – the expansion project is currently a hot topic, relationships with the indigenous population and environmental concerns being high on the agenda.   Mary River lump ore is well liked by the BF sector and, once implemented, the expansion holds out tangible potential for the DR sector also.
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Assumes Vale reaches 60
mt pellet production of
which 45% is DR grade
Assumes Tosyali Algerie
is self-sufficient in pellets
by 2025

Assumes 2026 start date
for Samarco Phase 2
According to this
scenario, potential DR
pellet supply exceeds
demand by 18%

To meet the 2030 level of
demand, Samarco Phases
2 and 3 and much more
will be needed....
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This waterfall chart shows how the incremental pellet demand out to 2025 and 2030 could be satisfied.  The blue bars show the demand in the base year of 2019 and then in 2025 and 2030.   What really surprised me was the extent of the outcome for 2025 – that there appears to be significantly more than enough potential supply to meet the demand. However, in the context of supply  I should emphasise the word “potential” - suppliers will not produce pellets for which there is no demand and they generally have the flexibility to switch between BF and DR pellets or sell fines in line with demand and margin.
 I’ll comment on some of the data points.
Pointer
Vale…. 
Tosyali….
Samarco….
Balance….
2030….




% iima Longer term considerations:
carbon-neutral steelmaking
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1. The carbon intensity is calculated with direct emissions from ronmaking, steelmaking, casting and hot-rolling as well as indirect emissions

from off-site power sources

Chart from BHP’s Pathways to decarbonisation episode two: steelmaking technology
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Now let’s turn briefly to the much longer term.   Per the International Energy Agency, steel production is highly energy- and emissions-intensive, accounting for around 8% of global energy demand and 7% (2.6 Gt CO2) of total emissions from the energy system.
This chart, from a recent BHP publication, shows the emission levels for the various steelmaking process routes.

One of the key pathways to carbon-neutral steelmaking and reduced CO2 emissions is a gradual transition from the integrated BF/BOF production route towards the EAF route.   Many different approaches are under consideration by the global steel industry and,  in most of them, ore-based metallics have an important role to play as enablers of reduction in CO2 emissions and maintenance of the circular steel economy.



7=
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onmeiiow Perspectives 2020” and “Iron & Steel Technology Roadmap”

The IEA considers two scenarios:
= The Stated Policies Scenario (STEPS) takes into account

countries’ energy- and climate-related policy Figure 4.12 Global steal production by route and iron production by technology in the
commitments, including nationally determined Sustainable Development Scenario, 1990-2070
contributions under the Paris Agreement, to provide a Steel production Iron production
baseline against which to assess the additional policy o %‘ 150
actions and measures needed to achieve the Sustainable B0 I 1250 (]
Development Scenario. 6P 1 0ao I

» The Sustainable Development Scenario (SDS) sets out the - e =
major changes that would be required to reach the main ] =00 -
energy-related goals of the United Nations Sustainable s =0
Development Agenda, including an early peak and e srers| 50 ol [ 2000 | 2m0 ] 200 | 2man | 24n | 200 | 2060 | 2072
subsequent rapid reduction in emissions, in line with the ‘ _— 5070 ‘ Hstorical [ -—
Paris Agreement, universal access to modern energy by mSerap mOre ©Electric fumace B100% H, DRI mCommercial DRI with CCLIS
2030 and a dramatic reduction in energy-related air B Cormmereta 87 B nnavatie BF with CEUS
pollution. The trajectory for emissions in the Sustainable BCemmeral Er
Development Scenario is consistent with reaching global EA 2020. All nghts reserved

“net-zero” CO, emissions for the energy system as a
whole by around 2070.
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The chart on the right is from the steel section of IEA’s publication “Energy Technology Perspectives 2020.”  
The IEA models two scenarios, the Stated Policies Scenario, more or less equivalent to “business as usual” and the Sustainable Development Scenario, the definitions of which you can read at your leisure.
Pointer 
The steel production chart shows the predicted change in the steel production route between 2019 and 2070 according to both scenarios – note the high EAF share in 2070 per the Sustainable Development Scenario, actually 74%, which compares with 29% in 2019 and 53% per the STEPS scenario.   
The iron production chart shows the split of process routes, historical to 2019 and per the Sustainable Development Scenario out to 2070 - note the progressively increasing importance of DRI.


DRI production according to IEA's sustainable development scenario - mt
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This is a chart that I prepared, based on the underlying DRI production data from IEA’s chart - note the gradual reduction in conventional  natural gas based production after 2040, coincident with the increase in natural gas-based production with CCS/CCU and, most of all, with the increase in hydrogen-based production from 2040 – conventional wisdom seems to be that green hydrogen will be an economic proposition from some time in the mid to late 2030s.   
Click  
In terms of the total production, I’ll mention only the figure for 2050 – an eye watering 411 million tonnes!  
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DRI production in 2050 - scenario comparison - mt
700

IIMA is preparing a White Paper on
the role of and opportunities for
ore-based metallics in the world of
carbon neutral steelmaking - will
be ready in 2021.
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So, as previewed in the presentation agenda, a head scratcher to conclude!
This chart compares historical DRI production and derived ore consumption data with the IEA’s sustainable development scenario for 2050.   I’ve also included another less eye-watering preliminary forecast from World Steel Dynamics, showing DRI production of 272 million tonnes in 2050.
In either case, the implications for iron ore demand are profound - demand in 2050 ranges from about 400 million tonnes per the WSD case to about 600 million tonnes per the IEA case - this compares with 157 million tonnes in 2019.
IIMA is preparing a White Paper on the roles and opportunities for ore-based metallics in the world of carbon-neutral steelmaking and part of this work will be an analysis of the issues relating to iron ore supply for DRI production.   We don’t aspire to providing all the answers, but hopefully we can ask the right questions.   We plan to publish some of this work in 2021.
So, a couple of thought starters with which to finish:
Iron ore quality in general is not improving so more beneficiation will be needed.
Should DR plants be integrated with iron ore mines and/or pellet plants?
Should there be more emphasis in fines-based DR processes?
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Secretary General:
John Atherton
jatherton@metallics.org

Chief Adviser:
Chris Barrington
cbarrington@metallics.org

Website:
www.metallics.org

Health warning: a forecast (or even a scenario) is not a prophecy!

December 16th 2020 MIDDLE EAST IRON & STEEL 2020


Presenter
Presentation Notes
With that I’ll finish and ask you to observe this health warning.   Thanks for your attention!

mailto:jatherton@metallics.org
mailto:cbarrington@metallics.org
http://www.metallics.org.uk/
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