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NOTICE

This document is disseminated under the sponsorship of the Department
of Transportation in the interest of information exchange. The United
States Government assumes no liability for its contents or use thereot.

* The contents of this report do not necessarily reflect the official view
or policy of the Coast Guard; and they do not constitute a standard,
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THIS REPORT REPRESENTS A REFINEMENT OF A PREVIOUS FEASIBILITY STUDY PUBLISHED IN
REPORT NO. CG-D-33-83 (NAVSEACOMBATSYSENGSTA REPORT NO. 60-111).

1ll Ar, '., '

THIS REPORT DESCRIBES THE FEASIBILITY STUDY OF A HIGH SPEED PLANING CRAFT DESIGNED
A M P)SSIBLE REPLACEMENT FOR THE CURRENT FLEET OF U. S. COAST GUARD P 2' AND 95'

* 2 TROL BOATS. THIS CRAFT WAS DESIGNED BY THE COMBATANT CRAFT ENGINEERING DEPARTMENT,
.A. '1A COMBAT SYSTEMS ENGINEERING STATION, NORFOLK FOR CLOSE TO SHORE, SEA SlATE

-5, i(;H SPEED OPERATION, WITH THE CAPABILITY FOR A FIVE-DAY MISSION. THE CRAFT
IS A 120 FOOT, 139 LONG TON, HARD CHINE VESSEL, AND IS CAPABLE OF A SUS-

,-.,Ni I S!ELL) OF 33 KNOTS IN CALM WATER.

Hi KL F'I)RM FOP, THIS CRAFT WAS DERIVED FROM INFORMATION OBTAINED FORM AN EXTENSIVE
1!,, M;DEL ')(-A',L TEST ;'RtGRAM CONDUCTED ON THE CPIC-X PROTOTYPE COAFT, AND FROM
.. *:ir;!0, (F OTHLR ')MALL P1ANING COMBATNAT CRAFT TESTED AND OPERATED BY THE U. S.

',',y. (,At CJLATIONS AND ESTIMATES WERE PERFORMED USING THE TECHNIQUES AND INFORMATION
IY EMPLOYLD FOR SIMILAR CRAFT FOP THE U. S. NAVY, INCLUDING PHFMOPT, A PLANING

0r' FAS IBILI Y DESIGN PROGRAM.

"I ,. t',,,T AS F To THE' J. L L
....- ,, E,".". 7 ' 0 N ' I TCCHN1CL I;F .'ATI ',

. . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . .
Fr D f

Form DOT F 1700.7 -- Rq,o..t .o, of ,o-p;(t,,d pij". h,,,je ~



0

The authors wish to thank the following
persons who contributed to this report:

Mr. David Fox
Mr. Michael Jones

Mr. Lester Williams

'S/

72l

*Q



TABLE OF CONTENTS

Page

List of Figures ........................................................ iv

List of Tables ................................................... vi

Administrative Information ......................................... .I

Introduction ................................................ ........... 2

Mission Requirements and Design Guidelines ............................ 3

Vehicle Description and Characteristics ................................ 5

Weight Breakdown ................................................. 10

Speed/Power Estimate .............................................. 12

Acceleration and Ride Quality .......................................... 16

Range, Endurance and Fuel Consumption ................................ 23

Hull Structure ........................................................ . 29

Propulsion System ...................................................... 31

Stability ....................................................... 32

Electric Plant ......................................................... 37

Auxiliary Systems ..................................................... 38

Outfit, Furnishings and Arrangements ................................... 42

Increased and Decreased Speed Study .................................... 44

Conclusions ..... ..................................................... 50

References ............................................................. 51



LIST OF FIGURES

Page

1 - Body Plan ........................................................ 7

2 - Lines Plan ....................................................... 8

3 - Outboard Profile and Deck Arrangement ............................ 9

4 - 120' WPBX Resistance vs. Speed ................................... 13

5 - 120' WPBX BHP vs. Speed .......................................... 14

6 - 120' WPBX Speed Degradation Due to Sea State ..................... 15

7 - 120' WPBX Accelerations at CG .................................... 17

8 - 120' WP6X Accelerations at Bow ................................... 18

9 - 120' WPBX Operational Limits ..................................... 19

10 - 120' WPBX Motion Sickness Prediction ............................. 20

11 - 95' CPIC Roll vs. Speed .......................................... 21

12 - 95' CPIC Pitch vs. Speed ......................................... 22

13 - 120' WPBX Fuel Consumption vs. Speed ............................. -4

14 - 120' WPBX Fuel Consumption vs. Time .............................. 25
15 - 120' WPBX Range vs. Speed ........................................ 26

16 - 120' WPBX Endurance vs. Speed .................................... 27

17 - 16V538TB92 Power/Fuel Consumption Curves ......................... 28

18 - 120' WPBX Midships Section ....................................... 30

19 - 120' WP6X Curves of Form/Floodable Length Curve .................. 33

20 - 120' WPBX Dynamic Stability, Full Load ........................... 34

21 - 120' WPBX Dynamic Stability, Min. Op . ............................ 35

22 - 120' WP3X Damaged Stability, Full Load ........................... 36

23 - Inboard Profile and Deck Arrangement ............................. 43

0 iii



LIST OF FIGURES (Cont'd)

Page

24 - 30 Kt WPBX BHP vs. Speed ...................................... 46

25 - 30 Kt WPBX Fuel Consumption vs. Speed........................... 47

26 - 40 Kt WPBX BHP vs. Speed ...................................... 48

27 - 40 Kt WPBX Fuel Consumption vs. Speed ........................... 49

0 iv



LIST OF TABLES

Page

1 - 120' WPBX Principal Characteristics .............................. 6

2 - 120' WPBX Ship Weight Breakdown .................................. 11

3 - Speed at Various Engine Ratings .................................. 31

4 - Fire Protection Systems .......................................... 41

5 - Group Weights for Different Speed Craft .......................... 45

6 - BHP and Fuel Consumption ......................................... 45

Sv

'a

4"

. . . . ..0_ . . L . . . . - . . . . . . . . . . . . . . . . . . . . . . . . .



ADMINISTRATIVE INFORMATION

This study was initiated by the United States Loast Guaro, Office of
Research and Development, Marine Technology Division (G-DMT-2/54) as part of
the Advanced Marine Vehicle Program. Work was carried out under MIPR Number
DTCG23-84-F-20050.



INTRODUCTION

This report describes the feasibility stuoy of a ilign speeo planing crdft
designed to replace the current fleet of United States Coast Guara 6?' and 95'
Patrol Boats. This craft was designed by the Combatant Craft Engineering
Department, Naval Sea Combat Systems Engineering Station, Norfolk for close to
shore, sea state 3-5, high speed operation, with the capability for a five-ddy
mission. The craft developed is a 120 foot, 139 long ton, hard chine vessel,
and is capable of a sustained speed of 33 knots in calm water.

The hull form for this craft was derived from information obtaineo froii an
extensive full and model scale test program conducted on the CPIL-X prototype
craft, and from evaluation of other small, planing, combatant craft tested arid
operated by the U. S. Navy. Calculations and estimates were performea using
the techniques and information routinely employed for similiar craft for tie
U. S. Navy, including the feasibility study progrdm described in Reference (1).
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MISSION REQUIREMENTS AND DESIGNi GUIDELINES

The following mission requirewents and guidelines W ere provi&u .j t,,-
Coast Guard for the proposed craft:

A. Mission Requirements:

1. Primary Missions

a. Enforcement of Laws and Treaties
b. Search and Rescue
c. Military Preparedness
d. Port and Environmental Safety

2. Secondary Missions

a. Short Range Aids to Navigation
b. Marine Environmentai Response

B. Design Guidelines

1. Arrangement and Equipment

a. 5.4 Meter Rigid Inflatable Boat (RIB) w/70 hp Outboard
b. Powered Davit w/Two Sided Launch
c. Towing Bitt and Line for 500 Long Ton Vessel
d. One 25 mm Gun w/2000 Rounds
e. Two .50 Caliber MG w/4000 Rounds

?. Speed/Sea State

a. Hot Pursuit combined with fuel economy
b. 10 Knot patrol speed minimum
c. 20 Knots continuous/Sea State 3 minimum
d. 26 Knots continuous/Sea State 3 .,b, tvd

3. Endurance

a. 5 day mission
N I 24 firs. 210 Knots minimum

9o Hirs. at 10 knots minimum
(3) 10'/0 Reserve fuel

4. Operating Environment

a. 90;,% of operation south of 36-4 (No icu capability)
b. Within 300 miles of land



D. Smp I ement

a. 2 Officers
D. 2 CPOs
c. 12 Enlisted
d. 2 Spares

0. )esired Design Features

a. UJSN Criteria for Intact and Damaged Stability

o. Anchoring Capability

c. ,efueling at Sea Capability
d:. Proven System for ;:educing Motion

7. Given ,eights

a. Group 4 2.0 LT
b. 3roup 7 2.5 LF
c. Potable Water 4.5 LT
d. Crew and Effects 3.0 Lr

e. Stores 2.5 LF

(0
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VEHICLE DESCkIPTION AND CHARACTERISTIC5

The craft developed to meet the Coast Guard requirements is a derivative
of the two patrol boats described in Reference (2): one was 110 feet LOA with
a 26.3 foot beam, and the other was 125 feet LOA, with a 23 foot beam. It was
decided to choose a length of 120 feet to combine the better powering and
seakeeping characteristics of the longer boat with a 24 foot Deam to improve
its arrangements and stability. In many ways, the chosen null size combines
the best characteristics of both hull forms. Table 1 gives tne craft's
principal characteristics.

The craft's deep-vee, double-chine hull form is the most suitable for high
speed operation in a seaway and is similar to those developed in keference
(2). The hull form is a derivative of the proven CPIC-X, and is depicteu in
Figures 1 and 2, the Body Plan and Lines Plan respectively. The null is
longitudinally framed and constructed entirely of aluminum alloy. Armament
consists of 50 cal. machine guns, which can be mounted on the several stations
provided, a 25 mm gun, and small arms as required.

Propulsion is provided by twin MTU 16V538TB92 engines, which are noted for
their reliability and high power-to-weight ratio. Each engine is capable of
up to 4080 horsepower intermittently, and 3410 horsepower continuously. The
craft is driven through a reversing reduction gear by a fixed pitch propeller.

Engine exhaust is through the transom instead of stacks. This will be
acceptable because of the relatively short length of exhaust pipe, and removes
the undesirable main deck arrangements necessitated by the stacks on the
previous designs. Figure 3 is the Outboard Profile and Main Deck Arrangement.

The craft is capable of pilot house control of all systems. Bridge wing
controllers are provided for rudder and throttle functions. There is an
Engineer's Operating Station (EOS) located in the forward end of the engine
room which is used for monitoring all necnanical systems in an air
conditioned, soundproof environment. Habitability is enhanced with four crew
berthing compartments, all located as far aft in the null as possible.
Officer berthing, and the galley and mess deck are locatea in the deck house
to minimize unnecessary traffic through berthing areas.

.
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Fable 1. 120' 4 PEX Principal Lharacttristic

u a ...................................................... 4 .o t t

* jy at erline .... . .......... .......... t

,o 'A aterline .................................................... J.a te t

Draft, full load . ..................... ,.......................... . 4./ tt ,-t

Draft, niavigational ............................................... 1.U feet

i)isplacement, - full load ......................................... IJ9.0 L1I
- light ship . ........................................ L

Maximur Speed (full load, calm water) ............................. o.3 kts

Range (full load) - 19 Knots ...................................... z7UU Nq
- 33.3 Knots .................................... bjq I ,

Endurance ......................................................... 270 Hours

Fuel Capacity ..................................................... 6632o bal.

Potable Water Capacity ................................ ........... .1500 Gal.

re ' - Officers ...................................................

- CPOs .......................................................
- Enlisted ................................................... lz

Propulsion Machinery - Twin MTU 16V538TB92 Marine Diesels
- KSSG0 Reverse/Reduction Gear
- Twin Fixed Pitch Propellers

Generators ------ two UDAD 4V71, 1O0 kW each

A r!, a, r t" b-50 Caliber Pintle Mounts
I -",b inl Gul

El,ctr~nics UHF, VHF and HF Radios anu oirectiun Filider
Navigation Receivers

Navigation Radars
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'EIGHT BkEiAKUUWrJ

4tights for the craft, in most costs, nave oean ustimattu froa uctudi
weights of siniliar ships previously constructed and then adjusted tu reflect
differences oetween this boat and the prior ones. Some ajor weigts, for
oxm iple those of the nain engines, aluminum structure and ii1iitary payload,
v.ere either known values or calculated directly. The weight breakuovt for thu
patrol boat is given in Table 2 for both full load au miniiiuin operatinj
cond it ions.

,Although the total weight of tne craft is siamiliar to toat reported rur
the hoats in Reference (2), some weiynt groups are consiueraoly differenit d1ld
: lUSt be explained. The small differences in crgine and electrical yeights,
gro ,ps 2 ind 3, are due to iore refined estimates based on tue actualSe(luipilent tnat will e installed. The weignlt of groups 5 aid 0, ho vt-Ver', iS
Qriater than that previously reported based on some furtner research into tilt
pr(esent 95' and S2' Coast Guard Patrol 3oats. File group / we i giL is
considerably less in this design because of the deletion of the EMERLEL z5 1i'
gur. The fuel weight is also less because of more refined estinates of f-;el
consumption. Finally, the margin has been increased to IJ . of the light ship
v, i glit.

Si
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>tructure , ), 1
Propulsion Systems 7,z4,-
E1lcrical Systems 14, oo
Lol'iband and Survei I Ianc e
,Uxi Ii dry Systems

Outf it and Furnishings 3u, 3 4
Cui:lbat Systei:is :,,b lo

Light Snip w/o Margiri
largin, lU (7>

Light Ship w/Margin 2 7,: 1

L iD i Ei'TL WEIGHT, FULL LOAD WEIflH-, lIN UP
POUNDS Pounds

*r; and Effects 6,720.0 b, ZU.U

Fiiel 51,137.0 1 7,029.0
;,!tahl]e Water 10,080.0 b,72U.U
'-tores 5,600.0 1,366.5

Total, Loads 73,53/.0 3Z,335.5

TUTAL, Light Ship -,11,35U >7', 149
2,,i Loads
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PEEb/IPLi, L,

The techniques used to predict the rim t , - "

for this craft have been used by the Lor ,trt -"It L W I WI;;,r
for a number of years, dnd have pruduCOUU LtuL .t T 1 L tt W
this type. Bare hulI resistance was estinat,u f,

Research and Development Center UIUSNRiDL) L . ,,

hull data published in Reference (J) . Th, py- ij- " .,:

the-methods described uy Blount ana Fux in r ci<_ I k T'
added resistance in waves was based on iggar' ^ r , , it

propeller selection was based on the Ga ri-burril tI I, ., j
the thrust deduction factors from Reference 1/1. , ;
ciwitation was considered acceptaule.

Figure 4 shows the pre.icteua full IWad res1st hAC, I. aA n L,1- A, t rd

soa state 6. There is little increase in resistance in A v,- & ijur 1 is,
graph of brake horsepower (BHP) vs. speed, a sU for Cli "i atd ,: So tt, b.
Figure 6 shows the speed degradation in waves, OSsljiHi LbUstuht PJNw r I .

available throughout the range. he speeds attaihi Aitn w installed
engines are discussed below.
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ACCELERATION AND RIDE QUALITY

Accelerations for both craft were calculat,-d using equjtion prLcsrnteG il
Reference (8). These accelerations are plotted in Figures / mG 3. oth
graphs indicate that tile craft would experience relatively low occL.luratiuns
fur a planing hull at high speeds, but the accelerations are still iigntr tha 1
those that would be experienced by a displaceiieit craft joirig at j luwur
speed, Reference (9). During periods of pursuit in rough seas tne crew may
not be able to function fully. With a snootner ridiny n u], tile lunger
transit times will lead to motion sickness, even though the motions are less.

There are presently two criteria for predicting ride qoality. lhe first
of these is a rule of thumb approach that can be used as a comparison betw(:er,
different craft. Here, the speed required to produce a 0.4 j significant
acceleration is predicted for increasing sea states, Figure 9. Ine second

'I criterion requires the calculation of the maximum value of tne 1/3 RMS center
of gravity accelerations from those previously calculated. Tnese are plotted
against their center frequency, and the likelihood of iotion sickness, Figure
I0.

Figures II and 12 are indications of tne maxinuui' roll aiiu pitcn that canl
be expected from the craft. Ihese figures were taKen from actual CPIC full
scale trial data, and it is expected that this craft would experience lower
motions than shown here due to its larger weight and added mass.

i
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H L STRUCTUL<L

The hull iii it er i ur,)Sen iS aluminum al Ioy, Inis e' pt urur urt t u J t A

construction .,cci.use of the rL.uired high perforiancu. if tn,: craft. 11,t 11iy1,
structural it of steel v.as traded for neIv ie r t ryj : A 'o j.('r
horsepower and for the ability to carry more fuel.

The particular, alloy, 5086, was chosen tor its , -: ti: tK t I Ol,,
maintainabi7ity, availabiiity and corrosion resistance. 1 1 L. r,.iOJ

available, and is the cne usually specified for !iiario, ajpiicdt IhA,.

Watertight bul~heads are also of aluminui,. Tnoy are spucitically icatti

so as to al low the craft to meet ti U. . ,dvy Cr ttrl a Lu pe-ril t tIlt
flooding of t,.io adjacent cu:'j)artmnents, with no specified iength of daiJ, age,
without immersing the rargiti i irne located 3 inchies - lu', tire miai, dtcK at side.

Major girders are provided in botn tne bottom and mairn ducK for

longitudinal bending streistitri. A typical midship section for a craft ot tnis
size and type is shown in Fijure IS. Some scantl ings are exnocted to change
slightly as the design is ueveloped.

This midships section Nas designed to a bending moment of lb,0UU

foot-tons, using the method of tieller arid Jasper, Reference (1), witn a 6U".
midship moment reduction as recommended by Allen anci Jones, Reference (]1).

The maximum accelerations assumed were 1.5 g's at the center of gravity, and 6
g's at the bow. These are both consiciered tie maximum accelerations that
might be anticipated in the life of the craft.

--S .. , -, . . ... . . . ' I I I i I I . . . . . .'' "
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PROPULSION SYSTEM

Propulsion power for this craft is provioed by twin MTb 1bV 3UsTb-91' diestl
engines driving twin propellers through KSS reduction gears. The ratings of
this engine, and the speeds provided in calm water are shown in Taule 3.

The drive train uses fixed pitch propellers, but if it is found as the
design progresses that controllable pitch propellers ill be more effective
for the craft's expected mission scenarios, they will ue recommended for
inclusion.

Table 3. Speed At Various Engine Ratings

Total BHP Rating Speed, knots

6820 Continuous 33.j

• 7540 2 hours every 12 35.1

8160 1/2 hour every 24 3u.]

• 31
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AUXILIARY SYSTEMS

The following major auxiliary syste.is are to be provided:

. Heating, Ventilati ng , and Air Conditioning.
P. Roll Stabilization

. Environmiental Control and Sanitation
4. Potable Water
5. Fuel
n. Steering
7. Fire Protection
. Towing

9. Boat Handling

Hieating, Ventilating, aid Air onditioning

,ll of the enclosed areas will be heated and air-conditioned, with the
-xception of the machinery spaces, whicn will De heated anu supplied with
fmrt;ed air ventilation only. The following criteria governed the design of
th, heating, air-conditioning, and ventilation systemi:

i Space Cooling Heating
(Maximum Temperature) (Miriiiium Temperature)

,uxiliary Machinery Space 800 F db, 68.20 F wb 400 F
Pilot louse 80' F db, 68.20 F wb 6bo F
Living Areas 80' F db, 68.2' F wb 650 F
Enclosed Working Areas 80' F db, 68.20 F wb 650 F
Galley 1050 F 500 F
M.Iain Machinery 4U F

Dusign Temperature Cooling Heating

Sea Water 850 F 280 F

Otitside Air 900 F db, 810 F wb 100 F

The heating/cooling system is a reverse cycle system with units designed
for mounting in recessed or remote enclosures (e.g., caoinets, voids or
beneath bunks) and ducted to provide the entering air at the optimum
I ocations. The quantity of replenishment air for air-conditioned spaces is 5
Vtf per person.

Ti,, v ntilation system has a .necnanical air supply oric natural -xna'st for
1] ;acr riry spaces and all other spaces requiring removal of any 1 orge

Sir,1 ir il hieit gain. Toe venti 1 atirIi system for t ne 9a lley i t. i I l ; -i l t ,ii

miy ,fId (xhi,1ust.

if ( fr ;ter systt_, i s to i prouvidO d I or ti-e pi iut ho s', ,indows. Tnu
*,. -J-Jjnt_-d to remov t;i<osture or trost from tie 6indo%.s Niti nea tr ,

* ",' > ,ictir j, Cort ] H It' m e'rst anl d d hlpterts t, itrlb, ! : :tzO ai
St V i i' il', (Pd )rl tie ,wiidlw'

*



1 .t lt liz at i )lI

i l staIi I ization will e proviced by four r ycraul iclly op rated Li
t -I I oc at..'d jus t forward of the prope 1 lers , approx imate Iy 1 feet forra ru or

tl .tr a1,:1 ' i th two on the port s ide ani tw O ol n,to starooard . Hyr rau Ii c
1 , I be provi ded by four self-containec power packs actuatiny hydraulic

1 ,i 'ders atttiond tile tabs Iil a(j ition to rol staoi 1 ization, tile tdbu

i ide d 1 eans of controlling the running trim at high speeds, anc to
lr.!:!(j,,, S ll 1 1i sts erlcoutered during unusual loading cutid it ions.

Sanitation Systtm

no sniitatiol system Oi I1 consist of a vacuum collection systen such as

the commrercially available Mansfield or EVAK products. These systems both
o (oct wastes during the flush action and force tnem into a s ,a11 nolding

tank with the use of air instead of water. This allows for a soaller tank
tin that required for water flush systems. Sanitation drainage piping and ar
idditional holding tank would be necessary for the waste water generated
,ri rnj lathing, cooking, etc.

Potable Water System

The potable water system will consist of a fresh water tank, distribution

p ping, pumps, heaters and a desalinization system. The tank will be suppliec
with freso water from snoreside facilities by a main decK connection and fill

arid vent piping, and by a reverse osmosis desalinator when requirec. The tan,
iil store 1500 gallons of fresh mater. DistriDution will be provided by liiain
rand oranch piping and two pumps located outboard in the diesel generator rooms.

lot water will oe supplied oy two 100 gallon quick recovery heaters, while

idditi (nl or extremely hot water requirements will be met by local boost

Fuel System

Eni craft's fuel system will be capable of receiving up to 30 tons of fuel
- docksido or another cutter, storing the fuel, transferring toe fuel

it:,n tank') and supplying the day tanKs whicn in turn will supply the diesel

i I receipt will Ine accoiupl ished by a a incn hain on eacii side of tle
rvit t f(.dinq each tank through risers. 2 1l12 incn tank vent wi 11 u

idtd )n ('ither sid(e to allow for, ventillg.

f ,ttlinq tanK ' ith a stripping arid filter systeii, to retiiovt ii:ipuritit-5
* Li , 00 .pr iur Li. trani ter Lotti (ii ')t U t ~1 ~ S ppl ied L'btwo'er tilo
' ,~r f ,. ', t"" -' ,:tid ti.f da(y tanlks.

C ' jl hJ) foids '

Illid -IIt,,n, olI ta n < to 1l t wy t t' fo S a r a 1 LIN W ld

.. . .. . . . . .. ~ ~ ... I " I I I'. 1, l . . . .



Stou- il bYstemr

hu s teeri rig s stjicurs sts it al r: I clctr iC- I yuu Ii C Sys ter[ (-,rrj ;
f rori th Ie p i 1 i)t r ouse tile syst,,il Ai I also 1,e control I abl f fro i ari jux 1 i drvy
steuri riog stu't Oil or) r-Ich ut1 tile )r b i d e '4 ry1 s us i !I(J iip 1 -- c t u r -~ctr i C
Conltrol I ) , acod a I so b)y us in g i iClmuilIy ope rate d s tando, y l yd ra j I ic 1-ufip

F ire Prot'c t ior

Ac t ive ftire- p ro t ec L i i s p r oviud oy e xt in y ui s'i n j s y st ,;iiS iinSttcI Ied
t hrori.Jhuut th (1 craf t , I r 1 ig HIALU, 50 lP;P a irruj,% .3t Pr 3s r. qli re-,d. e (:
Ta~ II .

Port ab 1 1-- 1 jourild Cu( a 0 d ' p ul1 PA, e-x t i 1!gYo i ihe t,~ri*c1ua
tLh iro ugi o u t the craft for fi girtji o siija 1 I loc al z I d f res. u sused inr-
ureo31snf pr ual e cI ectr Ica I / I .ctron ic f i rus and PKP i n d re a J of p)ru [)duI e
7)ett'Jerr iasod f 1r es.

v., io r- d-i,,ri tir r it purrips vvl e pre i fr tr -j - Le sp r inklert i
t,,,: t i ri ),,, i o n two portat I e P OJ pimps wil b e located i rr 6 Space aboVtr-

"s >i v fir> prtCa - 111 ocacri ished by tr-eatment of selected
!)a I~ rr J)!/ dteck s tr uc:tures i th f ire res istant i nsulIat Iori iriateri alI

(in 1 no

*tow inrg b it L id rai i nTi 3s uC .:i P ruv i uc f ur u se w i n a brai ided syrtithet ic
tonj rig n owser. T tr e is ,towige space allo1cated for a hawser reel inl thu

zfre t te. F ri u!! is s aC, tnt iia6 oer c rr be e siy u ro ago 1t on uucN thrrujul
ha rtch inl the aft Cli rrl deuN.

The 1)~ lo11ard pujll o f trr t crI ,f t r s S t :I adted t c b,-,-+u , 00 pou nd S, whicil is
4 uffti ciet' to tov a vessel of 300 tons di splIacerit in Hmoderate sea arua wi no

'&rdit ~ ~ ~ ~ ~ i ,5 A1revr~iIiyso die:L L~~ witri tine craft's. tIiri rudde rs
midprle lrsand the forwaird locatil rofrn trio towjing bit t.

* rri : ali at.OrlOiii , i-i ~r em. K m: Cre-'k IVC lv r t ittuO Lit t r



Table 4. Fire Protection Systems

TYPE OF SPACE AGENT TYPE OF SYSTEM

Machinery (main propulsion) HALON * iuto.mIatic-Optical

and Trierifal Serisors

Machinery (generator room) IALON * Autoiatic-Uptical
S ensor s

Flammable Liquid Storeroom HALON * Mutomatic-Optical

5ensors

Electronic and Electrical C02 Manual-Hand Helu
Crew Living C02 and H20 Firemain, Marudi-

Hand Held

Main Deck H2 0 Firemain
Galley PKP/C02 Hand Held
Ammo Stowage HALON/H 20 Automatic-Optical

and ihermal Sensors
Sprinkler-Firemain

Misc. Stowages PKP/C02 Hand Held
Fuel Line Trunks HALON Automatic-Optical

• Will also contain hand held extinguishers.

41



OUTFIT, FURNISHINbS AND ARRANGEMEN'

The craft has been designed to acComiiodatt stdTddru( Navy and toast Jr-1

furnishings throughout. The general arrangement is snown iri Figure L ,, an;
the major features are discussed below.

Commissary Spaces

The commissary spaces consist of the gdlley and IIdsLooii ocated un tle
main deck in the aft portion of the deckhouse aru the galley storeroom lucat,-a
just forward of this area to port. The equipmient that is to De proviJ,-u
inc 1 udes:

Range
Oven
Microwave Oven
Refrigerator/Freezer
Coffee Maker
Sink
Rangehood w/Blower and Fire Supression System
Cabinets
Dishwasher
Seats and Mess Tables
Berthing and Washrooms

The berthing spaces and washrooms in the craft are located as follows:

Crew - located on the first platform between frames 8 and 15, in three 4
member compartments. Each compartment has a full height locker, a B-2 locker
and a berth with stowage under the mattress for each occupant. Berthing is
two high throughout. There are three separate washrooms adjacent to the
berthing compartments, each fitted with a water closet, lavatory and shower.

CPO - located on the first p1atforn between tranes la I:11d 16 '-,' i.
starboard side, with a head on centerline. The compartment is equipped with a
secretary/bureau and a berth with a locker under tne mattress for each (Thi).
The washroom is equipped with a shower, water closet and lavatory.

Officer - located on the main deck, in the forward portion of the dec.
house, in two single person compartments with a shared head. Each compartmlent
has a berth with a locker under the ;attress, a secretary/bureau, and a
clothes closet. The CO's cabin has a security safe. The washroom is equippeu
with a water closet and shower and each cabin has its own lavatory.

Spares - located on the main deck to starboard. The cauin is fitted with
a berth with a locker under the mattress for each occupant.

Illumination

Illumination in the living and wurking areas of the crdft will be provided
for by overhead mounted watertight flourescent fixtures and overheaa mounted
watertight incandescent red light fixtures for darkened ship coditions.

4?
6
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INCREASED AND DE(JAEASED SPEED STUDY

Estimates nave uec-n mnade of the principal characteristics of tVc, patrol
bo-its, siMiliar to the 120' WP'3X described, out with design speeds of 40 ad

.3 nots respectively. All other -aspects of the iiission turelntrnard
thtu -Ixne. It shou]ld be remiembered that a ful 1 study nas not )een ujone fur
tt-st: craft, so tue informration pruiiduu ocelow Should 00- viewed (is a tirst
,,s t.1::,a' e on Iy. It is anticipated that if these designs viere developed, the
11oWIer's qluot2(I Col change n~y up to1 '

t vas foiuna that a craft of 1210 foot lengttn, 23 foot ;ueri and 1-',9 tjr,
6K)! ac -i rtod Luf: capa I e Gf meoet i n tric iis ion rtequire-i~r .4 t!,

ruise Speed. r ra4 no rie Peed, a ienytni of iju fot 4
ta'i I/ Lon Jo i/ balsp I .-Iceiiient cr~ift vvd t -unu iices5ary.

K yve te "Oae ~ihs ur gjrouLpS I tnrougn u f-or tnt- t
403 . ;f tn thOseL for- tue 11se I ocatte a Ic hw r- ~ q

Q ardf u consuription for tile tfire des is. bHP VS. SpecuG ajid TaO;!
* 04 spcci for toc 30 Nnot c-raf t -art nm in r uts -4 Ir

~o'r Th nd j7 ;hW tuSII t h 11 0 kno k erAt

,0i
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Table 5. Group Weights for Different Speed Craft

Weight, tons

Wei ht op 30 kt craft 40 kt craft 35 kt craft

3 41.7 36.3
10.4 42.2 25.0
b.4 7.3 b.5

- 2.0 2.0 2.0
3.4 9.7 8.6

13.3 15.2 13.6
Z.5 2.5 Z.5

6 8 U 120.6 95.1

Tdanh 6. BHP arid Fuel Consumption

S.P Fuel BHP Fuel

I . Consumption 10 kts Consumption
Design 10 knots
ga /hr gal/hr

. ,94 214.4 244 17.2

. ,5;" 43b.9 291 23.2

... • tJ l 305.7 247 19.5

6 -

0l
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,ONCLUSIONS

r,,ft pres.itea in tvis feasibility stuuy is capable of performiny
.t6 rimnary and secondary missions as set forth by the Coast buard. This

th required nigh speed tor interception, good ride quality ani low
iun characteristics in nigh sea states, can carry, although with some

ts d, equipimient for aids to navigation work or pollution response.

ir sn b etween the 120' WPbX and the design guidelines follows:

.K_ , Gt0iL)LI NE 120' WPBX

5.t; RIB w/Crane Provided

Tuwing Bitt and Line Provided
Sinal] Arms Locker Provided
Slear Area Aft 980 sq. ft. Provided

30 knots, SS2 32.5 knots

25 knots, SS3 32 knots
20 knots, SS4 31.5 knots
35 knot dash 36.1 knots
Survive SS6 Provided

24 hrs at 30 knots Provided
96 hrs at 10 knots 136 Hours

10% reserves Provided

2 Officers Arrangements Provided
2 CiOs Arrangements Provided
12 Enlisted Arrangements Provided

Roll Stabilization Provided

USN Stability Criteria Provided

SH

S , i=iil.I~~ll I i l- - ""I I
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