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Figure 2
Atlantic wolffish  (Anarhichas lupug, also known as theSeawolf.
Atlantic catfish , wolf eel (the common name for its Pacific relative), or sea cat.

Seawolf Robotics Team

Catherine Chipman ..o e Budget & Fundraising Poster Display
Associatén Science, Applied Marine Biology and Oceanogragigy 2010

Christopher Conley .......ccoooeeeiiiiiiiiiiiis e, ROV Design Software Development& Programming
Associate in Applied Science in Computer Technajddsy 200

JASONKENOSKY ...ttt ettt ettt ettt et e e e e e e e e e e ROV Design & Construction
Associate irscience, Applied Marine Biology and Oceanograpikay 2010

SUSAN LKINNBY ..ottt e e e e e e e e e e e bt e e e s s Technical Document
Associate in Science in Business Administragibtay 2011
Associate in Applied Science in Computer Technajddgty 2011

[\ To 1Y, o T - Lead, ROV Design &Construction
Associate in Science, Applied Marine Biology and Oceanogegddhay 2009

Emily Schumacher ..........cccooiiiiiiiiicee e Finance & Public Relations Poster Display
Associate irscience, Applied Marine Biology and Oceanograpikiay 2010

REPRESENTATIVES OF SouthernMaine Community College
FACULTY SPONSOR Dr. Charles Gregory, Professor of ScienceMarine Science & TechnologySMCC

.' Southern Maine Community College | Ranger Class
« - Seawolf Robotics Team


http://en.wikipedia.org/wiki/Pacific
http://en.wikipedia.org/wiki/Wolf_eel

Page]|3

Table of Contents
Title Page: URSULA and the Seawolf Robotics Team

LI LAY =T 0] 01T PP 2
FACUILY SPONSOL ...t ettt ettt ettt e e st £ £ 42442422 e e e e e e e e e e e e e e e s s nnnes 2
e T T=T o Y o 11 > Vo PSR 5

Profile: Submarine Rescue Organization ISMERLO

EXErciSe BOLD MINOTAUR .....ouutiiiitiitiiitiitittiimm e e e e e e e e e e e e eeeaeaeeeeess s e e et e e e e e e e eeeees 5
EXErcise BDLD MONARGCH ... ... ettt ettt ettt et e e e e e e s 24222 e e e e e e e e e e e eeaeeee s s ssnnsnbnnnnnnnes 56
Global ReSCUE RESPONSE ANGIYSIS. ...ttt e e e e e e e e e e e e e e e eeeeeeeessmeenennnnnned 6

5235,180 $AOGATTPIATO

(1=t [T =TI T= S o g o] i) o 1RSSR 7

Design Rationale
Y 8 o (U PP UPPPRPRSPPPIN 7
LI L0 £S5 5] £ PP ERPPPRRR 7-8
=10 =T USSR 8
Manipulator ArmM AN ClAW.........cooiiiiiieeeiii e e e e e s s e e e e e e e e et e e e e aeeees st seeaaaeeeaees 8
LOF=10 0[] - T PSPPSR TUPPPPTTON 9
LAV TgTple @0 g1ifo] L@ ] g T<To][= NSRS 9-10

52 3 5, Eléctdcal Schematics

Electrical Schematic A Topside Control BOX (FIgUIe 5)........ccoiivuuiiiieieeeees e e eeeeeiiieeseeeeeeeeseesmneeenees 9
Electrical Schematic B ROV CONNECHONS (FIQUIE 6) .....uvruuieeeeereeiueennsmmmseseeeeeeessesnnnasseeessmmmeseeeesnnes 10
52 3 5, SOBUEAIE ....ouvevecvecviieieeeete et cteeteet et e e et et e et et e e e tes eaeete et et et et et e et eaares seareeaen, 10

Troubleshooting Techniques

PrOPEIIEr CONVEISION.....coiiiiiiiii et e e e e e e e e ettt e e e e e s e e e e e e e e e ettt e e s e eeaeesssmr e s s esstann e aeeaaseensren 101

[T Toa (g Tor= T YAV T T o PSR TSPPP ik

L 17T - | OSSR n
Technical ChalleNgES ... s e ee s 1
Budget

Construction Budget: ROV COMPONENTS.........oiuuiiiiiieeeeie et eeeeeaaa e e e eaeeeeatene s e a e e e eeeeeeeeeeennaaaeees o »

B =AY = 10 o [ T Al = 1] = 1= SRR »

Reflections : Personal challenges, lessons learned, and skill development
CatNering CRIPIMEN. ... ettt ettt ettt ettt ettt et e+ 4222222 e e e e e e e e e e e e e e e e e B3
CIIS CONIBY. ...ttt ettt ettt ettt e e et e e s B3

" Southern Maine Community College | Ranger Class
- I Seawolf Robotics Team



[T AV o 1Y o To = ST B3
EMIY SCRUMIACKHET ... ..o et e e e e e et e e ettt e e e e e s e e e e e e e eae et a e e e eeeeees s B3
JASON KENOSKY. ...ttt e e et e e e e ettt e e e e e e e et p—————t 11 e e aeeeeattta——— B3u
SUSAN KINNEBY....oiiiiiiieiie ittt ettt e 4o o4 4o oo ettt sttt 44422224222 e e e e e e e e e e e e e e s e u

Future Improvements

Planning, Participation, and COMMUNICALION ...........ccciieeiiiiiiiiii s e e e e e et e e e e s s e eeeeeeeaeenannns U-5
e (o] g F= UL VYA ] =T=T= LU OSSP 5
L@ 0 1= 1= 1 5
ST Yo N L0 | Lo 11 o = 5
(R ] (<Y (=] A 16T=T T 15-16
ACKNOWIEAGEMENLS  ..oeeiiiiiiiiieeii e e e e e e e s e e e e e e e e e ee s b s e e e e e ennnes 16-18
GlOSSANY ... iiiiitit et e ettt et e e e ettt ———— et ettt ta e e e e ettt o———— 11 e e ee e ettt nn e e e e s m———aaron 18

Figure3 URSULA getting her feet wet.
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Project Abstract

A Marine Science Major, Jason Kenosky became interested MAR& ROV annual competitiand
approachedvarious SMCC Department heads regardingeghdeavorin an effort togenerate
interestand support, solicitinga project sponsor among the facultipr. Charles Gregomyraciously
consented to fulfilthis role

Weekly meetingsvere begun in late Januargndwere held betweenclassesn one of the Marine

Science labsEconomic constraintand the short time frame@ictated thatthe URSULA A& FA Yl f R
neededto befairly uncomplicatedeasy to buildand affordable As thiswasSouthern Maine

[ 2YYdzy A G & [ ubdeftaiird SigesignifighahtdEcdnstructing an underwai®®dV,the design

process began by examinisgiall ROV desigdeasfor usable design ideasdditionally, team

members collaborated outside of the formal mewistructure, discussing ideas with one another

and with various faculty / business representatives, depending upon their area of expertise.

Asa visuahid, prototype framswere constructedof PVC pipeyoxes,Syrofoam, paperclips, zip
ties,duct tapeand wire. Theoverall sizeof the ROV began as a rough estimatgth the prototype
undergoingmultiple manipulationdefore arealisticdesign wasichieved andigreed upon

' w{ ! [cdngréctioninitiallyi 2 21 LI I OS Ay I { Shd¥herveSevitoalyNn a I+ LJI
relocated tothe SMCQMarine Science Shonce IRSULAvas deemed ready fdrer first water

test, David Moore took on the responsibility to matkés happen. After several sessions and

adjustments, RSULAassed hetswimming test this Maywith flying colors.

Profile: Submarine Rescue Organization

Createdin 2004in response to the tragedy of the Russian submatesiQISMERLO is a NATO
sponsored, fundedand manned International Submarine Escape and Rescue Liaison Office that is
coordinated out ofAllied Submarine Command (ASC) headquarterdtbifiolk, Virginia. The
ISMERLO websitettp://www.ismerlo.org] iS a placavhere nations can offer assistance and the
Submarine Rescue Authority (SSRA) can chose and cdertheasuitable assets to assist in the
event of a submarine incident.

In addition to being a clearinghouse for information, ISMERLO consiuigisarine esgae-and-
rescuesimulations.

The most recent exercise took place tHt& May, 2009.Although no underwater ROV was utilized
for this most recent exercisecode nameBOLD MINOTAURefforts were coordinated to rescue a
fictitious submarineHMS TALISMANConducted off the UK south coast, resources utilized included
the UK Submarine Parachute Assistance Group (SBR&)support vessel, MV SALMQ@mri a UK
Frigate, HMS ARGYLEPAG, using al30 (a 136seat military transport aircraft built by Lockbe)
carried6 Italianswho parachutel onto the datumand offeled assistance to the 'survivorsMV
SALMOOR acted as safety veapel HMS ARGYMas dspatched with Escape First Reaction Stores,
including medical staff, to recover thisurvivorg and offe further medical attention.

In 2008 Russia participated for the first time in a NAd®exercise (code naniOLD MONARGH
[http://www.janes.com/news/defence/naval/jni/ini080%5_1_n.shtmil Twentyfour (24) nations participated in

P . ’ Southern Maine Community College | Ranger Class
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the exercisevhich wasstaged off the

coast ofArendal, Norway During this
exercise hree (3) submarines one each
from the Netherlands, Norway and Poland
¢ were positioned on the seabed to
simulate 'subsunk’ casualties

Figure5 BOLD MONARCH exercise photo. NSRSNATO Submarine
Rescue System SRV (manned Submarine Rescue Vehicle).

Figure6 BOLD MONARCH exercise photo.
Italian ADS for POD posting.

AdditionallylISMERL®@as
beguna long term project
(Global Rescue Response
Analysig to help nations
evaluate rescue response
scenarios to Air Port and
Sea Port@mbinations
around the globe .

Focus of the study will be
to look at submarine
homeports, operating

Rescue Capawvie vvaters
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Sources Figure7: Global Rescue Response Analysid.he chart
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Images:

www.ismerlo.orgwebsite
Information: www.ismerlo.orowebsite;www.janes.com/news/defence/naval/jni/jnio80515 1 n.shtml
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