
fastferry vessel 

Foil assisted catamaran 
delivered to Kitsap Transit 

All American Marine has delivered 
Teknicraft Design 24m foil assisted 
catamaran Rich Passage I to Kitsap 

Transit in Washington. 
According to the bl1ilder. "The catamaran 

is unlike any other c raft ever constructed in 

the United States. The innovative vessel 

has been built specifically for low wake 

research purposes. with the objective of 

creating an ultra low wake energy hull 

design that can be used for high speed 

passenger transport applications on wake 

sensitive routes. The core clements of the 

new design include an optimized aluminum 

hull with a composite superstructure and 

deck. and a compo~itc fo il. 

.. Before the first we ld was made. Te kni­

craft Design's princ ipal naval arc hitect. ic 

de Wa~l . workecl with hydrodynamicists 

from the University of Iowa's IIHR­

Hydroscience and Engineering Research 

Center and naval architects from I SEAN 

in Rome. Italy. to dig ita lly model and test 

the ultra low wake hull de ign. 

.. By creating a d igital model of the hull. 

the vessel's wake wash properties could 

be stud ied and predicted . The optimization 

study utili zed Computational Fluid Dy­

namics techniques to he lp refine the shape 

of the hull and foi l to produce lower wake 

heights with less wake energy. 

.. Complementing the hull design. the 

research fe rry also features ·smart 

technology for wake wash mitigation. 

A control system for the adjustable com­

posite foil and wake mitigat ing interceptors 

has been integrated with GPS technology 

Teknicraft Design 2./m foil assisted cata­

maran Rich Passage I 011 trials last month 

to a utomatically position the foil and 

interceptors for the lowest wake energy 

signature when the \esse I enters wake 

sensitive coastal areas. 

'The system will also make adjustments 

for optimiz ing performance and fuel 

efficiency when wake mitigation is not 

critical. The adjustable foi l can he manip­

ulated to make minor adjustments to 

optimize speed without increasing e ngine 

rpm or fuel consumption. An adjustable 

foil is high ly beneficial for commute r 

ferry applications where the passenger load 

may be heavier in one direction than in the 

other:· 

Trac ing the background to the project. 

ic de Waal says ... In 2003 Washington 

State Ferries were forced to terminate the ir 

passenger service to the Kitsap Peninsula . 

The hull and superstructure of Ric h 

Passage I is a combination of aluminium 

and composite sandwich cotl.\truction 
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between Seattle and Bre merton. due to 

wake erosion of the local shorelines. Since 

then. Kitsap Transit has been searching for 

an economically feasible olution to bring 

fa~t and e nvironmentally safe pas enger 

only ferry e rvice back. 

.. The low wake signature of Teknicraft's 

hydrofoil assisted catamarans made them 

the ideal candidate for thi s task. We 

embarked upon an inte ns ive research 

and eng ineering program to further 

optimise the wake without compromising 

low resi tance. fuel consumption or sea­

keeping. Working with various hydro­

dynamicists. the ultra low wake. high 

speed hull was developed to meet the new 

stringent wave he ight and e nergy criteria. 

.. Our hydrofoil supported hull has been 

developed and refined over the last decade. 

With the additional benefit of sophisticated 

and intensive CFD modelling. we now 

ha\'e one of the most advanced and 

envi ronme ntally friendly hulls in tenllS of 

the combination of low wake. high speed 

and low fuel consumption:· 

Hull 
Riel! Passage I has been built to United 

States Coast Guard Subchapte r T require­

ments. To reduce weight. composi te grp 

sandwich has been used in place of 

aluminium for the superstructure and both 

the main deck and the upper deck. 

Fabrication of the composite parts was 

ubcontracted by All American Marine to 

another Washington com pan). James Betts 

Enterprise!. . 

Rich Passage I has a full width adjustable 

foil fo rward and a short. fixed foil 

inboard towards the rear of each hull . The 

forward fo il has two standard settings. one 

for low wake operation at approx imately 

28 knots and anothe r for a service speed 

of up to 37 knots or a maximum speed of 

42 knots. 



The forward foil is a carbon fibre and 

glass reinforced composite construction . 

Explain ing why a compos ite fo il was 

chosen. Kitsap Transit has said that it 

weighs approximately 450 kg . or about half 

that of a stainless steel foil. and composite 

fabrication allows much finer tolerances to 

be achieved in the shape. 

Wake wash control system 
The wake wash control system on Rich 

Passage I . and the interceptors, were 

developed and supplied by Naiad 

Dynamics. The company reports . "Naiad 

des igned customized interceptors since 

the depth below the waterjets was limited 

to 63mm. They also feature a unique 

·strike Re lief System' to allow them to 

automatically stow in the event of a debris 

strike. 

"The interceptor design spans the hull to 

create significant lift over a wide range of 

hull speeds. The li ft generated is used 

to balance the vessel u·im about the lifting 

fo il to provide the correct vessel attitude 

for reduced wake wash. The wake wash 

control system also provides control of 

the forward foi l to opt1m1ze the portion 

of vessel displacement carried by the foi l. 

The reduced vessel draft produced by the 

foil is a prime contributor to the low wake 

operation. 

·'The use of the low wake feature can be 

limited to specific areas prone to wake 

wash concerns. The portion of the passage 

requiring wake control is automatically 

triggered via GPS input of vesse l longitude 

and latitude position. In a wake control 

area, the wake wash control system auto­

matically optimizes the interceptor and 

foil positions to provide the lowest wake 

generation from the hull. 

"Actively controlling the interceptors and 

fo il also allows compensation of vessel 

loading and displacement variations, which 

is not possible with a fixed foi l system. 

This flexibi lity provides a wider loading 

envelope for more efficient operation of the 

vessel. 

"When the vessel is outside a low wake 

operation zone . the wake wash control 

system automatically operates in a per­

formance and fuel e ffic iency mode . In 

this mode. vessel trim and list are con-

General arrangement ofTeknicraft Design 24m foil assisted catamaran Rich Passage I 
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trolled to provide opt imum speed for a 

constant power setting. 

" In addition. during ei ther low wake 

operation or performance operation modes, 

a full active ride control input can be 

overlaid in the system to reduce vert ical 

accelerations and enhance overall ride 
quality ... 

Main engines 
Rich Passage 1 is powered by four 

Caterpillar C IS ACERT diesels. rated at 

65 1 kW at 2.200 rpm. and HamiltonJei 

HJ 403 waterjets. All American Marine 

reports . "The engines are f itted with 

CleanAIR Permit filters to reduce emis­

sions by up to 99% . The vessel's noise 

emission is mitigated with acoustic foam 

insulation and the composite sandwich 

decking material." 

Passenger saloon 
The passenger saloon has 11 4 Beurteaux 

Ocean Traveller seats . four whee lchair 

positions and three toilets. Racks for 16 

bicycles are located on the aft deck. 

The saloon is fi lled out with recyclable 

a luminum honeycomb wall panels and 

recyclable aluminum ceiling tiles with 

acoustic insulation . 

Wheelhouse 
Equipment in the two-man wheelhouse 

includes a Hami ltonJet MECS steering 
system. Furuno FR-1934 C/NT and 2 117 

BB/DC radars, FCY 620 depth sounder, 

GP32 12 channel GPS and FA 150 AIS. 

Teknicraft Design 
24m foil assisted catamaran 
Rich Passage 1 

Length overall 23.9m 

Beam moulded 8.6m 

Depth moulded 2.3m 

Draught l.Om 

Fuel capacity 3,000 litres 

Passengers 118 

Crew 4 

Speed 

- Maximum 42 knots 
-Service 37 knots 

Range 200 n miles 

Main engines 4 x Caterpillar 

CI8ACERT 

65 1 kW at 2.200 rpm 
Auxiliary power I x Northern Lights 

M944W 

30 kW 

Waterjets 4 x HamiltonJet 

HJ 403 
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Trials 
The de velopme nt programme of Rich 

Passage I has been longer than planned. 

All Ame rican Marine sta11ed building the 

catamaran in May 2009 a nd it was ready 

for tr ials. as scheduled . in Apri l 20 I 0. 

However. the decision to fit a composite 
foil delayed the projec t. 

As Kitsap Transit concedes. ··There was 

little direct industry experience to draw 

upon for construction of a composite fo i I. 
The first design and fabrication attempt was 

unde rtaken by Western Washington Uni­

versity's engineering school. While a useful 

learni ng experience for students . ac tual 

fabrication of the foil proved to be more 

than the school was equipped to take on:· 

Conseque ntly. a foi l was fabricated by a 

local company but this fa iled on the third 

day o f tria ls . The tra iling edge began to 

delaminate, causing the fo il to break away 

from the strut and hinges tha t secured it 

to the vessel. 

Kitsap Transit e xplains . ·'T he foi l broke 

away as designed for a catastrophic fa ilure . 

leav ing the hull of Rich Passage I un­

damaged. Following severa l months of 

fo re nsic revie w. insufficie nt structura l 

stre ngth and lower than advertised perform­

ance of the bonding glue were found to be 

the primary causes of the foil failure. 

'·A renowned marine designer and struct­

ural engineer was hired to redesign the 

structure of the foil. ma intaining the shape. 

and to oversee the fabrication process . 

This has yielded a substantially stronger 

fo il as the redesign looked in more detail 

at the fo rces at play. Fol lowing that , there 

was some finite e lement analysis of the 

structure of the fo il to make sure it matc hed 

up to the forces involved:· 

The test programme resumed in October. 

Speaking earlier th is month . All American 

Marine said . .. Rich Passage I recently 

completed a series of performance based 

sea trials and has commenced wake wash 

trials." T he anticipated performance for the 

vessel is a wake wash of less than O.IOm 

at 6 seconds at 300 metres d istance in deep 

water and a wake wash wave e ne rgy at 30-

40 knots o f less than 630 J/m at 6 seconds 

at 300 metres d istance in deep water. 

Commenting on the data to date . ic de 

Waal says. ·' Following initial sea tria ls . we 

are very pleased with the results which 

prove that the vast amount of work that 

went into optimizing the hull shape and 

hydro fo il syste m has certainly been 

worthwhile. T he performa nce exceeded 

predic tions and we are confident that the 

vessel will break new ground in terms of 

both fuel economy and low wake:· 

The Seaule-Bremerton roure includes a 

transit of Rich Passage. a strait betH'een the 

sow hern coasr of Bainbridge Island and rhe 

Kirsap Peninsular where Jasr fen y speeds 

have prel'iously been limited to 12 knots 

Wake wash trials are being conducted by 

Golder Associates . which has supplied a 

spec ialized monito ring syste m for the hu ll 

and foil system to provide detailed per­

formance data. RefeiTing to future testing . 

the compa ny says , .. A series of deta iled 

vessel wake and performance tria ls arc 

needed to provide data for calibration and 

validatio n of the computational fluid 

dyna mics mode ls that were used for the 

optimization and des ign of Rich Passage I . 

to provide data for optimization and tuning 

the aiad Dynamics ride control system 

and to provide boundary conditions (wake 

signature) for the wake transformat ion 

models that are used for wake response 

pred iction and assessme nt. 

.. An iterati ve series of tests wi ll be 

conducted at fixed foi l. interceptor. loading 

and speed sett ings in order to provide the 

data needed to tune and optimize the ride 

control syste m a nd validate mode ls . The 

data to be acquired includes both in-water 

measure me nts of wakes, currents and 

wate r levels and on-board measurements of 

vesse l operation and performance:· 

T he objectives of the fina l phase of testing 

wi ll be to validate the impact models devel­

oped in earl ier phases to predict wake 

pe rformance using data collected from 

wake acceptance testing and beac h 

response testing . assess the shore line 

impacts of regular ope ration of Rich 

Passage I. a nd evaluate the overa ll feasi­

bility of the vessel and the Bremerton­

Seatt le service mode l. includ ing the impact 

of various levels of service. 

Service 
The acqu isition of Rich Passage I by 

Kitsap Transit has cost $5.8 million. T he 

design and construction of the vessel and 

the wake wash trials programme is being 

funded by the Fede ral Transit Adminis­

tration. To date . the total amount of grants 

allocated since the wake wash project 

was initiated by Washington State Ferries in 

2004 is $ 14 .8 million. 
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Kitsap Transit assumed responsibility for 

the project in 2005. The authority c laims. 

with some justificat ion. that the amount of 

research work carried our. especially beach 

monito ring, has been enormous and Rich 

Passage is now the most s tudied marine 

passage in the world . 

T he name o f the fo il assisted catamaran 

tackles head on the major operational 

problem of a fast ferry service on the 

Bre merton-Seattle route . Rich Passage is 

a s tra it between the southern coast of 

Ba inbr idge Isla nd and the Kitsap 

Pe ninsular. and for a fast ferry service to 

be viable vessels have to tra ns it Rich 

Passage at a speed of at least 25 knots . 

When Washington State Fe rries intro­

duced a catamaran between Seattle and 

Bremerton in 1986, the journey time was 

35 minutes but a speed limit of 12 knot 

subsequently imposed on almost half the 

length of the 14 nautical mile route 

increased crossing times to 50 minutes, 

which was only 10 minutes faster than the 

journey time of WSFs passenger/vehicle 

ships . 
Ki tsap Transit hopes that Rich Passage I 

will be g iven clearance to cross between 

Seattle and Bremerton in 30-37 minu tes . 

T he intent ion is to operate at a fue l effic ient 

speed of 28-29 knots but to transit Rich 

Passage at a wake wash reduction speed of 

up to 37 knots. 

Fo llowing the completion of the current 

wake wash test programme in December. 

the catamaran is due to be operated during 

May-October 20 12 on a six month trial 

passenger service on the Seattle-Bremerton 

route to evaluate any changes to beaches in 

Rich Passage and the passenger response to 

the service. 

Two return crossings will be timetabled 

duri ng both the morning a nd even ing 

commuter periods each day on Monday­

Friday. and possibly one during the middle 

of the day. Following the completion of 

the trial service. data analysis and impact 

modell ing will continue until 2013. 


