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of 7.1 knots, while average speed of Vladimir 
Voronin was 13.3 knots. Another reason, 
that the leg is not representative for 
comparison, is that Vladimir Voronin, as well 
as Christophe de Margerie, operated under 
support of icebreaker Yamal over the most 
part of the leg. 

Analysis of motion of this pair of LNG 
carriers demonstrates, that it is improperly 
to intercompare average speeds of 
both carriers, since ice conditions varied 
significantly over some parts of the routes. 
Of the f ive legs the routes were divided 

for, only the third and fourth legs can be 
compared. Average speed over these two 
legs was 8.7 knots for LNG carrier Christophe 
de Margerie and 9.8 knots for Vladimir 
Voronin, respectively.

Vladimir Rusanov – Georgiy Brusilov
In contrast to the previous pair of vessels, 

Vladimir Rusanov and Georgiy Brusilov 
departed within only 1.5 days of one another. 
Ship routes coincided on almost the entire 
way, except for the leg in the East Siberian 
Sea (Fig.14). The only unforced stop of 

Figure 14 – Shipping routes of LNG carriers Georgiy Brusilov and Vladimir Rusanov and IB Yamal

Figure 13 – Ice chart for May 26-28, 2020 (left). Image mosaics derived from VIIRS (Suomi-NPP) on May 27 
and 30, 2020 (center).  Image mosaics derived from MODIS (Terra) on June 1, 2020 and Sentinel-1 satellite 
radar on June 2, 2020 (right). Shipping routes of Christophe de Margerie (northwards of Wrangel Island) 

and Vladimir Voronin (along the continental coastline).
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Georgiy Brusilov, when it went adrift for 10 
hours awaiting the icebreaker, was excluded 
from the analysis. 

Vladimir Rusanov left the port of Sabetta 
in the early morning on June 29, 2020, while 
Georgiy Brusilov departed the next evening 
on June 30, 2020. Meeting with IB Yamal in 
both cases took place in the similar point to 
the north-west of the Pyasino Gulf.

At the beginning of the voyage, ice 
conditions offered no difficulties all over the 
NSR, which was proved by high speed of the 
LNG carriers along the entire route (Fig. 15 
and 16). Minimal average speed on the leg 
was 11.7 knots, while maximal average speed 
was 15.9 knots. At the end of June, sea ice 
active melting and breaking took place over 
the all seas. North-eastern part of the Kara 
Sea, Laptev Sea and Chukchi Sea were half 
ice-free.

Coincidence of shipping routes and equal 
ice conditions allow comparison of average 
speed of the carriers along the entire route. 
Therefore, we do not present the detailed 
description of ice conditions for this case.

Vladimir Rusanov and Georgiy Brusilov 
sailed along the first leg independently at 
high speed, reaching 15.2 and 15.9 knots, 
respectively.

Both carriers passed along leg 2 of 
the NSR under icebreaker Yamal escort. 
Shipping routes lay along the continental 
coastline and passed through fast ice in the 
Matisen Strait. Fast ice was already broken 
in the Vilkitsky Strait to the moment of 
carriers passing through (Fig. 17, 18). At the 
exit of Vilkitsky Strait, only Vladimir Rusanov 
continued independent navigation. Average 
speeds over the second leg were 12.5 and 11.7 
knots, respectively, for Vladimir Rusanov and 
Georgiy Brusilov. 

 Figure 15 – Ice conditions in the Arctic seas along the NSR during the eastward transition of the LNG carrier 
Vladimir Rusanov, the route and speed. The route of the LNG carrier Georgiy Brusilov is semitransparent. 

Symbols 1-5 are numbers of legs for comparison.
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Figure 16 – Ice conditions in the Arctic seas along the NSR during the eastward transition of LNG carrier 
Georgiy Brusilov, the route and speed. Shipping route of LNG carrier Vladimir Rusanov is semitransparent. 

Symbols 1-5 are numbers of legs for comparison.

Figure 17 – Ice chart for June 28-30, 2020 (left). Image mosaics derived from Sentinel-1 satellite radar on 
June 30 and July 1, 2020 (right). The route of LNG carrier Vladimir Rusanov (the route of LNG carrier Georgiy 

Brusilov is semitransparent)

Figure 18 – Ice chart for June 28-30, 2020 (left). Image derived from MODIS radiometer (Terra) on July 3, 
2020 (right). Shipping route of Georgiy Brusilov (the route of Vladimir Rusanov is semitransparent)
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Most of the way of the third leg in the 
Laptev Sea the carriers passed through the 
open water, following the same route with 
equal speed (15.5 knots for Georgiy Brusilov 
and 15.4 knots for Vladimir Rusanov).  
The carriers met with very open ice (1-3 
tenths), open ice (4-6 tenths) and close ice 
(7-8 tenths) in the eastern part of the sea 
close by the New Siberian Islands (Fig.19).

Over the leg 4 in the East Siberian Sea the 
tracks diverged for the first time. Vladimir 
Rusanov turned to the south on the latitude 
of the island of Novaya Sibir and moved in 
this direction for 100 miles, than turned to 
the south-east towards Ayon Island and 
followed along the continental coastline 
till the exit from the NSR. After entering 
the East Siberian Sea and leaving the New 
Siberian Islands, Georgiy Brusilov and Yamal 
traveled in south-eastern direction across 
the central part of the sea. Both carriers 
passed through very close floating ice (9-10 
tenths) over the most of the route, however, 
Vladimir Rusanov was first to enter the area 

of close floating ice (7-8 tenths) and open 
floating ice (4-6 tenths) (Fig.20). As a result, 
the average speed of Vladimir Rusanov over 
the forth leg was 12.8 knots, while Georgiy 
Brusilov passed the leg with average speed 
of 12.1 knots.

Both LNG carriers navigated the last 
fifth leg 5 through the polynya along the 
continental coastline. Vladimir Rusanov had 
slight reduction in speed to 8 knots due to 
meeting with small ice floes of hummocked 
fast ice. Georgiy Brusilov had longer 
distances with reduced speed. The convoy 
passed slightly north of Vladimir Rusanov 
shipping route through the area of very close 
floating ice (9-10 tenths) (Fig.21). This fact, 
however, had no effect on the average speed 
of Georgiy Brusilov over the entire leg, which 
was 14.9 knots (taking into account the part 
of the leg with independent sailing after 
the end of icebreaker support by IB Yamal), 
while average speed of LNG carrier Vladimir 
Rusanov was 14.6 knots.

Figure 19 – Ice chart for July 2-3, 2020 (left). Image derived from MODIS radiometer (Tera) on July 2, 2020 
(right). Shipping route of Vladimir Rusanov (the route of Georgiy Brusilov is semitransparent)

Figure 20 – Ice chart for July 4-6, 2020 (left). Image mosaics derived from Sentinel-1 satellite radar on July 
4, 2020 (right). Shipping route of Georgiy Brusilov (the route of Vladimir Rusanov is semitransparent)
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Vladimir Rusanov transited along the 
entire NSR at average speed of 14.1 knots, 
while average speed of Georgiy Brusilov 
throughout the NSR was 14.0 knots. 
Excluding the second leg from the route of 
Vladimir Rusanov, where the carrier sailed 
under icebreaker escort of Yamal, would 
increase the speed to 14.5 knots. In case 
of deleting the parts of the route, where 
Georgiy Brusilov navigated independently 
(leg 1 and partly leg 5), the average speed 
would decreases to 13.4 knots. Thus, average 
speed of LNG carrier Vladimir Rusanov was 
higher in both cases. Nevertheless, Georgiy 
Brusilov traveled along the NSR faster (6.8 
days), as compared to Vladimir Rusanov (7.0 
days), which route was 80 miles longer.  

Conclusion

LNG carrier Christophe de Margerie spent 
12.5 days on the route under escort by IB 
Yamal (May 18 – 31, 2020), traveling 2525 miles 
at average speed of 8.1 knots (navigation only 
under icebreaker assistance). Sailing time 
of Vladimir Voronin was 9.4 days, it traveled 
2572 miles at average speed of 12.2 knots 
(only independent navigation). 

Comparison of independent operation of 
the carriers with navigation under icebreaker 
escort along the entire route is impossible 
due to difference in ice conditions over 
particular long-distance legs. Shipping 
routes were divided into 5 legs; based on 
the results of analysis, only 2 of them can 

be used for comparison: the Laptev Sea, 
including the New Siberian Islands, as well as 
western and central East Siberian Sea. Light 
ice conditions were developed along the leg 
in the Laptev Sea. Vladimir Voronin traveled 
the leg at average speed of 12.6 knots, which 
was 2.5 knots faster than Christophe de 
Margerie (10.1 knots), mainly due to both 
deviation of the route to the south in order 
to avoid more difficult ice and increasing 
the area of open water in the western part 
of the sea (since Vladimir Voronin departed 
5 days later). The most severe ice conditions 
were in the East Siberian Sea. Both LNG 
carriers traveled on this leg at approximately 
equal speed of 7.2 knots (Christophe de 
Margerie) and 7 knots (Vladimir Voronin). 
Ice conditions were similar, despite the fact 
of southbound deviation of the route of 
Vladimir Voronin.

Sailing time of LNG carrier Georgiy 
Brusilov under icebreaker escort by Yamal 
(June 30 – July 7, 2020) was 6.8 days, it 
traveled 2368 miles at average speed of 13.4 
knots (navigation only under icebreaker 
assistance). Sailing time of Vladimir Rusanov 
(June 29 – July 6, 2020) was 7 days, it traveled 
2450 miles at average speed of 14.5 knots 
(only independent navigation).

The second pair of LNG carriers appears 
to be more representative for purposes of 
comparison of navigation under- or without 
icebreaker escort. Due to almost the same 
departure time and coincided routes, four 
of f ive legs can be used for comparison 

Figure 21 – Ice chart for July 6-7, 2020 (left). Image mosaics derived from MODIS radiometer (Terra) and 
Sentinel-1 satellite radar on July 6, 2020 (right). Shipping route of Georgiy Brusilov (the route of Vladimir 

Rusanov is semitransparent)
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(both vessels sailed under icebreaker escort). 
Average speeds varied insignificantly at the 
legs, the difference was not more than 1 
knot. Average speed of Georgiy Brusilov was 
higher over the legs 1 and 3, while Vladimir 
Rusanov was faster over the legs 4 and 5. 

Therefore, comparison of the motion of 
LNG carriers does not reveal significant time 
or speed advantages of icebreaker assistance 
of the carriers, as compared to independent 
navigation in relatively light ice conditions, 
which developed in May-June, 2020. 
Icebreaking capabilities of Arc7 Yamalmax 
class LNG carriers and nuclear icebreakers 
10520 are comparable in specif ied ice 
conditions. Further studies based on analysis 
of the upcoming experimental voyages in 
2021 are needed to confirm the conclusions.

Very early voyage of LNG carrier 

Christophe de Margerie proves the 
possibility to extend the navigation 
window. The following voyages of Vladimir 
Voronin and, later, Vladimir Rusanov 
show, that full support of hydrological 
and meteorological information (satellite 
images, ice charts, meteorological and ice 
forecasts, navigational recommendations) 
provides independent transit along the NSR 
in eastward direction in light ice conditions 
with icebreaker escort on certain limiting 
legs of the NSR. This year the main limiting 
leg on the route was observed in the central 
East Siberian Sea. The number and location 
of limiting legs on the shipping lanes of the 
NSR can vary, thus, seasonal monitoring 
over the all seas along the NSR is needed to 
provide icebreakers for effective individual 
navigation.
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