The Viability of Commercializing Wing-In-Ground (WIG) Craft in
connection with Technical, Economic and Safety aspects followed by

IMO Legislation.

ABSTRACT

The dissertation is a study of the viability of commercialization of the Wing-In-Ground
(WIG) craft, which is a novel type of marine transportation, currently being developed,
so not yet commercialized in full scale.

A brief look is taken at present development, and at the historical overview of WIG craft.
The main principles and technical issues of WIG craft are examined, taking into account
whether there are technical barriers or not. On account of the inherent peculiarities of
WIG craft, which possess the characteristics of both aircraft and ship, the legal status of
WIG craft is obscure to some extent. The legal status of WIG craft is involved with IMO
and ICAOQ, current international legislations and legal issues of WIG craft are examined.
Economic reasonableness for WIG craft is analyzed in both theoretical and practical
methods. Economic efficiencies and effectiveness of WIG craft are evaluated by various
theories. Directing operating costs are analyzed and evaluated, comparing the results of
WIG craft obtained by the model with those of other vehicles for the purpose of
examining economic reasonableness. Additionally, safety related matters which are
essential for commercialization of WIG craft are discussed. A few recommendations are

made to encourage commercialization of WIG craft.

KEYWORDS: WIG craft, Ground effect, Viability, Commercialization, Operating Cost,
IMO, Economic, Efficiency, Regulations, Competitive, Feasibility, Safety.
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Table 1.1 - Current Prototype WIG craft

Country/ ‘
Name Year Weight/Seat Speed Purpose
Manufacturer
Amphistar | Russia/MAC. 1900 kg/4 seat 80 knots | Recreational

Volga 2 Russia/SDPP 1986 | 2700 kg/10 seat | 60 knots Small Ferry

Jorg 6 Germany/Jorg 1991 3150 kg/7 seat 80 knots Small Ferry

Airfish 3 Germany/F.F 1990 650 kg/ 65 knots | Recreational

Hoverwing | Germany/T.T 1997 915 kg/2 seat 65 knots

X-114 Germany/RFB 1977 1500 kg/6 seat | 100 knots Military

L-325 USA/Flarecraft 550 kg 65 knots | Commercial
Ram 902 China/CSSRC 1984 385 kg/1 seat 65 knots Test
Galmaegy 4 | Korea//KORDI | 2002 4 seat 65 knots Test
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Fig. 2.4 - Lift to Drag Ratio versus Height above the Boundary(Source: Carter (1961))
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Table 3.1 - Comparison of Fuel Efficiency(Source: Sinitsyn, D., and Maskalik, A. (1996))™"
Opass = gram of fuel / 1 passenger 1 km (fuel consumption in order 1 passenger x 1 km)

Ot load = gram of fuel / 1t of load 1 km (fuel consumption in order It of load x 1 km)

Ot weight=liters of fuel / 1t of weight 100 km (fuel consumption in order 1t of total weight x 100 km)

Type of a Vehicle Qpass Qt load Qt weight
Boeing 707-320C 31.3 334 8.54
Aerobus A 310-300 33.9 339 4,98
Aerobus A 300 B4 34.0 329 8.54
WIG craft(MPE-200) 47.0 466 7.71

1 Hbell, Fig3.6 & WIG A9 98 AH&S Yehyy dubdgozr &
FEujAel v E f WIGAH Y] A5 ARES AAES 21 AdS & Utk
1

YU, WIGAH S A5 AHlE2 wh5E wheh 5ol meskA] = Kokl vk
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Figure 3.6 - Fuel Consumption of High-Speed Marine Vehicles vs. Total Weight™"

3.1.3 =53 24 (Transport Effectiveness)

TE =2 =K .—L (3.2)

17



-

o
;O..#

i

(3.3)

Payload: 7] ¢]

3} (Useful

[e]
LX

s

-0

|

&H

wrh g

]/\19.
=S

o

(3.4)

(=}

Fejo] a7

F719)

3

_(H

Fod, WIG A& o=

1=k

o

(3.5)

e £ ¢

(3.6)

18



Eh ANF A& V2R ot ARV FS thadt Zol ALke ot
C -N
OKR = ——= (3.7)
V ' npass

C. — Pl LA 5 2H] % (kg/ (kw x hour))
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Table 3.2 - Transport Effectiveness

Transport Type TE TEg, TE,, TEf ex OKR
Semi-displacement ships 1.6-2.6 2.0-2.9 1.8-2.9 2.2-3.2 0.022-0.036
Catamarans 1.0-1.8 1.2-2.2 1.1-2.0 1.3-2.4 0.033-0.060
SES 1.6-3.2 2.0-4.0 1.8-3.5 2.2-44 0.023-0.045
ACS 0.6-1.5 0.7-2.0 0.7-1.7 0.8-2.2 0.050-0.100
Hydrofoils 1.0-1.5 1.2-1.7 1.1-1.7 1.3-2.9 0.040-0.065
WIG Crafts 1.5-2.9 2.0-4.0 1.9-3.9 2.9-5.8 0.022-0.049
Aircrafts 1.0-2.0 1.5-4.0 2.0-4.0 3.0-8.0 0.020-0.040
3% 329 93t WIGAH Y FFFaid2 slde] vt v =31 g37]9F A9
FUH $FE Bl 1L 9]
3.1.4 =3} % (Transport Factor)
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Fig. 3.7 - Vehicle Transport Factor (Source: Kennell (1998))"""
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Vehicle Data

!
Capital Related Cost

!
Fuel Related Cost

!
Crew Related Cost

!
Port/Landing/Navigation Cost

!
Journey Model

! !
Total Direct Operating Costs (per seat- km)

l !
Total Operating Costs

Figure 3.9 - Main components of Operating Costs
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Fig.3.10 - Direct Operating Costs of the Model Vehicles in Case 1
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Fig.3.11 - The Proportion of DOC 1 of Model Vehicles
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Fig.3.12 - Direct Operating Costs of Model Vehicles in Case 2
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Fig.3.13 - The Percentage of DOC 1 in the Total DOC of Model Craft
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Fig. 3.14 - The Fuel Related Costs (DOC 2) of Model Craft
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Fig.3.15 - Comparison of DOC at Maximum Competitive Price of WIG craft
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H3sta 72 EAlolth Bogdanov ™ oF @3 W ol o)stH F 7)<
HrotdaEs v zd el 150, 300 = 600 U E = ATt WIGAH 9]
A 299} A sle] &3 7]9 HAotA T EE= WIGAH #3to) sk Aotk 7| =S
A& 3T IMOSH ICAOT A|H a3 518 A &2 02 vl aed o= 9l+= WIGH & +
71 FEoR #dsles Sglal FHi a%7F ICAO 7| &7
Hrtdue s 234 & Astd v d5S 71 WIGH S IMO ©=
ez T2 ARSI WIGH FA stel=gele wEW wWIGH 9 &3
R =Sy} 7o) 8 71A| 9 98 B2 JhX] 3 QT ¥ 3.1 & WIGA 9] 7+ £-&
RO A IMO B ICAOS] #E A S Hof F)

Table 4.1 - The Fields of Competency of IMO and ICAO

WIG Craft Types
Operational Modes A B C
Competency
Amphibian Mode IMO IMO
Displacement Mode IMO IMO
Transitional Mode IMO IMO
Planing Mode IMO IMO IMO/ICAO
Take Off / Landing Mode IMO IMO
Ground Effect Mode IMO IMO
Fly-Over Mode (Limited) - IMO/ICAO™
Aircraft Mode - - ICAO

(Note: Type A or Type B of WIG craft including those with limited “fly-over’ capability should be covered
only by the maritime regulatory regime.™™ Type C of WIG craft and its operations are not applicable to
the Interim Guideline for WIG craft."™)
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