Wing in Ground Effect craft – WSH-500
(50 passengers at cruising speed of 100 knots)

Non - exclusive agents for global market:

The German inventors and pioneers Alexander
Lippisch and Hanno Fischer (Fischer
Flugmechanik) developed for the first time a
total concept with which a "flying ship" is able to
lift off from water and reach ground effect
without the use of heavy and extensive
electronics. Even bigger aircraft with much
weight on board (for example large passenger
numbers) can overpower the resistance of the
water easily and can make the transition into the
comfortable ground effect flight position, without
an essentially higher engine performance than
necessary for the actual ground effect flight.
The lift off aid developed by Fischer
Flugmechanik for the second WIG craft
generation Hoverwing is an air cushion which is
created by a part of the propeller stream under
the hull between the two catamaran floats of the
vessel, while a front and a stern skirt similar to
those used in a hovercraft seals forward and aft.
After lift off, the skirts automatically fold back.
Through this principle, also the dangerous "pitch
movement" can be avoided after the start.

During landing, the skirts automatically
close again and guarantee a soft landing,
just like on an air cushion. This quality
offers high comfort and high security also
in bad weather with high waves

Mr. Jin H. Park and Mr. DongGyoo Kim
(Wingship Technology Corp. www.wingship.com ),
Mr. Panagiotis Zagklis (Greece
www.wingship.webs.com )
and Mr. Jiyoon Jung and Mr. Young Soo Kim
(Samsung C&T.
http://www.samsungcnt.com/EN/index.asp ),
at El. Venizelos Airport – Athens GREECE
(February 12, 2012)

FAQs on WSH-500
1. Design life & Certificate statement
WSH-500 is designed to be used for 20 years. The design life would be certified by LR
with WSH-500’s final cert. WST expects WSH-500 to receive its final certificate in the
first quarter of this year.
2. Estimated schedule of distribution
As far as now, there’s no serious hurdle to distribute WSH series now. The most serious
hurdle was its takeoff which has been completed during last tests in Dec 2011. WST
expects the certification would be completed by the end of the first quarter of 2012. For
commercial distribution, if someone orders a WSH-500 & executes payment today, WST
begins to manufacture it from tomorrow. We are ready. WST plans to have official sea
trials for LR certification during February and March of 2012.
3. Material (why Aluminum?)
WST aims to distribute bigger WIG craft. For bigger craft, aluminum is better than
composite material. Also, it is faster and cheaper to construct the prototype with
aluminum than with composite material because there is no need for moulds. Even
modification is easy. If there is sufficient number of orders, WST also surely have
intention to build it with composite material if necessary.
4. Restriction of sales
When WST buys some parts from US such as gas-turbines and thermal imaging system,
there is restriction on distribution. We need to check it before the contract.
5. Restriction of operation
The critical physical condition of WIG craft is wave height. Especially landing & take
off. The take-off wave height of WSH-500 is 1.2 meter and landing wave height is 2.5
meter. Buyer could calculate operation ratio by using this data. Bigger model could
operate on higher wave height.
6. Global operation of WSH series
South Korea and Singapore have the rules and laws for WIG craft already. International
Maritime Organization (IMO) is revising the current interim guidelines for WIG craft
currently. Although there is no detailed list of the countries regarding WIG craft
legislation limitations, most country can make legislative system for WIG craft easily by
referencing the current interim guidelines as S. Korea and Singapore did.
7. Exclusive agency

WST does not have exclusive agency policy except Greece. Currently, DSME and
Samsung C&T are non-exclusive agents for global market.
8. The relationship between WST & OEC.
OEC would operate its business merely in Korea or near Korea area. The business goal
of WST is production & sale of WSH series instead of operation of WIG craft. OEC is
such a model house of business to show the feasibility of WIG craft operation business.
9. Financial program
Usually, a customer gets its financial support by its own credit. The terms & conditions
of finance program would be determined by buyer’s credit. So WST is not able to talk
about it exactly. Regarding the refund guarantee (RG) insurance, Korean Exim Bank
(http://www.koreaexim.go.kr) or same grade of bank will guarantee the refund of buyer’s
money in case of unexpected event which is caused by WST.
10. The relationship between DSME & WST
DSME is one of the shareholders of WST. In this stage, WST & DSME discuss about
cooperation business model for both. WST is not the subsidiary of DSME. WST &
DSME would be a good partner by using their strong point such as WIG technology of
WST & Marketing network of DSME.
11. Why Type-A WIG craft?
In the beginning of talk with LR, WST requested approval of Type-B WIG craft at first.
LR requested, however, that the craft is to be Type-A. WST is ready for building Type-A
200 passenger class WIG craft already. Regarding Type-B, as far as now, WST considers
Type-A is better than Type-B because 200 passenger class WIG craft has 10 meters of
cruise altitude in maximum which prevents the craft from being heated by wave of 20
meters. Regarding polymorphic craft, WST needs to have a study to give you a precise
answer. It seems, however, a matter of time at a glance to transform a passenger craft to a
polymorphic craft although it may require some tradeoffs in payload.
12. Specifications of WSH-500

Wing span

Overall (with winglet)

27.2 m

w/o winglet

21.9 m

Length Overall

29.0 m

Height Overall

7.5 m

Draft (MTOW, even keel)

0.76 m

Masses

Basic Weight

11561 kg

Variable Load

356 kg

Disposable Load

5215 kg

Engines

Fuel

(Fuel)

(855 kg)

(Passengers , baggage, etc)

(4360 kg)

MTOW
17132 kg
2 X Turbo-prop (Re-manufactured &
2X 1400 hp
marinized)
The earlier of 2,500 hours of
Guarantee
operation and 12 month after
deliver.
Type
Diesel
Specification fuel consumption rate

250kg/hr (2.05m alt.)
ECDIS
Electric/Air horn (certified)

Communication
system

and

Navigation GMDSS radio
ARPA radar
Night
vision
provisions)
Wing incidence

(optional

Side slip indicator

Equipments

Altitude indicator
Indication instruments

Airspeed indicator
Wind speed and direction
indicator
Compass
Propeller speed indicator
Engine speed and health
monitor

Maintenance
(Compulsory)

1st year after delivery not exceeding
Free of charge
2,500 hours of operation
The earlier of 12months and 2,500
10% of craft price per year
hours of operation.

13. WSH-500 cost / production capacity
The price of WSH-500 starts from 7M USD. If the customer wants to install other
engines such as 4 sets of PT6, the price would be adjusted accordingly. WST
recommends, however, remanufactured and marinized gas turbines because the turbines
would not be guaranteed by the manufacturer if it is marinized while it can not be used
without marinization. WST requires 25% of the price as the initial down payment.
Another 25% is to be paid at the moment of aluminum cutting. Another 25% is to be paid
after launch and the last 25% is after delivery. It is estimated that about 3~4 crafts can be
manufactured per year at this moment. If WST gets more orders from customers, the
capacity would be increased accordingly.

14. Operator (pilot)
Basically, WST pursues that the pilot would not take too much technical and physical
burdens to operate WSH series. Contrary to normal airplane, there is no rotation during
takeoff of WSH-500. It is just lifted up in vertical direction like an elevator in a building.
The craft inherently maintains its pitch stability, roll stability, and heave stability without
aid of pilot nor automatic control system. This is the key feature of WSH series which
uses Hoverwing technology. The cost for training is not strictly determined yet. It would
be calculated on the basis of actual cost according to customer’s request.
15. Maintenance
WST requires the craft is to be maintained by WST or its alliances with certain amount
of maintenance cost, namely 10% of the craft price. According to the contract, the
operator is guaranteed to minimize downtime disruption not exceeding 96 hours after its
request for repair which is not caused by operator’s error.
16. Safety issues (collision)
·

Bird striking

LR requires the wind screen of WIG craft is to be strong enough to resist bird strike
during its flight. WST already has prepared bird strike analysis report. The strength of
wind shield would be certified by LR at the end.
·

Collision with a sea creature such as turtle on sea surface

WIG craft such as WSH-500 is expected to take off and to land around a designated area.
After departure of harbor it slowly moves to a certain location for take-off. It takes just
several kilo meters for take-off. The rate of collision with such obstacle is remote or less
while the effect of collision effect remains “Major” or less which corresponds to a
localized structural damage. Thus there is not safety problem due to collision. Regarding
operability of the craft, the rate of collision can be sufficiently low with some care when
necessary. Additionally, body temperature of turtles is a little bit higher than that of sea
water. This leads to easy detection of turtle by thermal imaging system.
·

Collision with a jumping sea creature (such as dolphin) above the sea surface

Dolphins and whales are warmer than sea surface. Thermal imaging system makes it
easy to detect such obstacles easily. The failure mode effect of detection is “Major” or
less which is similar to that of turtle collision.

Lloyd's Register - Fairplay Ltd, Lombard House, 3 Princess Way, Redhill, Surrey, RH1 1UP, UK
Telephone : +44 1737 379043 Fax : +44 1737 379040
Email : data-audit@lrfairplay.com Web: http://www.lrfairplay.com

TO:

DATE:

Son, Haeng-Yun [haeng-yun.son@lr.org]

11 May 2010

COMPANY:

LR Ulsan
OUR REF:

LRF/ 21559

IMO RESOLUTION A.600 (15)
We refer to your request, please be advised that the LR/IMO No for the vessel
Builder ( Yard No)

Wingship Heavy Industries Corp-Gunsan

IMO Number

9590436

Year of Completion

2011

Ships current name

"WINGSHIP WSH-500"

1) Please note that an IMO Ship Number is assigned for a specific hull number and once issued, will not be subject to any alteration. If the type of ship
being built under that hull number is changed or the dimensions changed significantly, then this office should be notified for clarification regarding usage of
existing IMO number.
2) If the vessel name given for a hull number is changed during construction then, to avoid any confusion, this office should be notified immediately.
3) If the shipbuilding contract for which an IMO number has been issued for a specific hull number is cancelled by an owner, then that IMO number may
become invalid. Please notify this office for clarification and approval regarding the usage of this existing IMO number. The former IMO number is not
transferable to another hull at the shipyard.

Best Regards

New Construction Section
Lloyd’s Register – Fairplay Ltd

The information received to assign an IMO Number has been obtained from sources believed to be reliable, but Lloyd’s Register Fairplay Ltd. is unable to guarantee the accuracy of all details. Neither Lloyd’s Register - Fairplay Ltd. nor any of its officers,
employees or agents shall be responsible or liable in negligence or otherwise howsoever in respect of any inaccuracy contained
herein or omission here from. The records of merchant ships registered in some countries are incomplete due to lack of official
information. Lloyd’s Register - Fairplay Ltd. does not accept liability for any inaccuracies.
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Statement of Construction Stage - Launching
Office:

Mokpo

Date:

11 October 2011

This statement is issued to Wing Ship Technology Corp., Ltd.

WST Hull Number WSH-500 . - MO Number: 9590436
This is to state that:

The above craft has been under construction at the Wingship Heavy Industries . Gunsan Factory
under survey by 니 ○ yd's Register.
After construction of hull and installation of equipment, WSH-500 has been launched out at

Bieungdo-dong, Gunsan, Chollabuk-Do, Republic of Korea on 11Th. October 2011 .
On successful corn 이 etion of all trials, testing, approval of required plans, and modifications of hull,
machinery and other systems where found necessary, and the craft being registered with a suitable
National Authority the vessel may be considered suitable for Classification by Llyod's Register as a
"Type-A" WIG craft.
* * * END* * *

- F. Foriseca
Surveyor to Lloyd's Register Asia

A member of the Lloyd's Register Group

니oyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as the ‘니oyd's
Register Group'. The Lloyd's Register Group assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the
information or advice in this document or howsoever provided, unless that person has signed a contract with the relevant Lloyd's Register Group entity for the provision
of this information or advice and in that case any responsibility or liability is exclusively on the terms and conditions set out in that contract

Form 11 24Local (2005.02)
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STAGE STATEMENT
Office

Mokpo

Date

12 November 2010

This certificate is issued to Wing Ship Technology Co., Ltd., to confirm the undersigned Surveyor to this Society did attend on the 12
November 2010 for the purpose of witnessing initial Aluminium Cutting for the following vessel:

WST Hull Number WSH 500 (LR Construction Control Number MOK 1000001)
IMO Number: 9590436
Location: WST Gun-San Factory.

Material type: AL 5083-H116 6T
Plate number: Cast No. 88232B2, Lot No. ACV 4
Plate size: 1 500 x 6000 x 6 mm
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Surveyor to Lloyd's Register Asia

A member of the Lloyd's Register Group

Lloyd's Register, its affiliates and subsidiaries and their respective officers, employees or agents are, individually and collectively, referred to in this clause as the 'Lloyd's
Register Group The Lloyd's Register Group assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the
information or advice in this document or howsoever provided, unless that person has signed a contract with the relevant Lloyd's Register Group entity for the provision
of this information or advice and in that case any responsibility or liability is exclusively on the terms and conditions set out in that contract
Form 1124(2005.02)

WIG for future offshore use
•
•
•
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Wing-in-Ground (WIG) craft development took a firm step forward with the recent announcement that two
Korean companies – Daewoo Shipbuilding & Marine Engineering (DSME) and Wing Ship Technology
Corp – are to co-operate to make production of WIG craft a viable operating and commercial proposition.
The offshore support vessel market is in their sights, and they also have plans to develop a 200-seat WIG
craft for military use.
Wing Ship Technology successfully produced their 50-seat prototype WSH-500 (classed by Lloyd’s
Register) late last year with $6.3 million funding assistance from DSME.
US-based MTT Corp was contracted to design the special 1,400 hp gas-turbine propulsion systems for the
WSH-500 to drive customized 10 ft propellers developing 4,800 lbs thrust.
German naval architect Hanno Fischer, a pioneer in WIG craft development, brought his expertise to bear on
the Korean initiative by Wing Ship Technology (founded in 2007) to develop the WSH-500, and the builders
say they intend four vessels for delivery in the current year at a price of about US$ 6.7 million each for the
basic configuration.
DSME vice president Y.Y. Koh said WIG craft are well suited to meet the needs of the offshore market,
considering that they were safer and more economical than widely-used helicopters.

