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The Northern Sea Route and Operation of Icebreaking Cargo Ships
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ABSTRACT: For moving cargo between the North Pacific region and Northern European ports, the Northern Sea Route, along Russia’s
coastline, is 35-60% shorter than the traditionally used routes through the Suez or Panama Canals. In addition to its shorter distance, there
exist extensive ports and shipping infrastructure, and the potential for developing new markets in Russia and other northern countries including
Korea and Japan. These incentives attracted considerable attention from the international shipping and shipbuilding industries and have formed a
cooperative international research program, called as the International Northern Sea Route Programme (INSROP). This paper is a general
compilation of the historical usage, recent trade developments, the physical envirorment, and the practical considerations that may shape future
operational mode of shipping in the NSR based on results from INSROP reports. This study focuses mainly on an operation of commercial

icebreaking cargo vessels that may be utilized along the NSR.
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Fig. 1 Sea routes connecting industrial centers in the Northern
Hemisphere (Mulherin, 1996)
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Fig. 2 Various Northern Sea Route options (Ostreng et al., 1999)
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Table 1 Winter mean thickness of sea ice in the NSR (

cm)

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Barents
Sea

20

80

98

101

104

Kara
Sea
S-W

37

83

102

118

128

Kara
Sea
N-E

22

59

87

12

136

156

171

176

Laptev
Sea
West

24

61

98

128

170

192

Laptev
Sea
East

32

73

110

145

175

195

208

215

East
Siberian
Sea
West

30

70

105

136

164

183

202

East
Siberian
Sea
East

28

56

94

126

150

170

188

Chukchi
Sea
S-w

22

51

83

110

132

150

160

168

Bering
Sea

30

80

98

110

133

146

153

Table 2 Sunmer ice-free regions of the NSR (%)

end of end of end of end of
Jun. Jul. Aug. Sep.
Kara Sea S-W 17 40 85 95
Kara Sea N-E 0 18 41 53
Laptev Sea West 10 24 45 51
Laptev Sea East 10 33 69 80
East Siberian Sea 0 1 3 49
West
East Siberian Sea 0 6 - o7
East
Chukchi Sea S-W 27 57 75 85




Table 3 Comparison of the average speed (knots) of cargo
ships using the NSR and the Suez Canal route
(1990-1991 summer season only) (Wergeland, 1991)

Route Number of Trips | Average Speed
NSR eastbound 4 122
NSR westbound 3 10.3
vestouns ’ 29

Table 4 Average speed for Russian Norilsk class (DWT
20,000, RR-ULA ice class) SA-15 icebreaking
multi-purpose cargo ships on the section of the
NSR (Wergeland, 1991)

Routes | Mies| Jan| Feb] Mar| Apr| May| Jun| Jul | Aug | Sep | Oct | Nov | Dec

Kolguy—
evito |58 | 86| 83| 80| 78| 75| 78| 110 | 138 | 140 | 128 { 92 | 89
Dikson

Dikson
to Cape
Chelyu-

skin

Cape
Chelyu-
skin to
Tiksi

Tiksi to
Provide | 1640( 74| 71| 69| 66| 64| 67| 140 | 145|150 | 145 79 | 76
-niya

Average
Speed 67| 65| 62| 60| 58| 61| 108 | 120 | 126 | 125 | 72 | 66
(knots)
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Fig. 3 Trend in NSR cargo shipments (1945-1995)
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