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DEVELOPING A NEW OFFSHORE RESEARCH + DEVELOPMENT FACILITY
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1.1.

DESIGN THEOREM

DESIGN A RESEARCH + DEVELOPMENT FACILITY THAT MERGES WITH A
FUNCTIONAL OIL RIG. THIS CENTER WILL HOUSE BOTH A MARINE
RESEARCH CENTER AND 0OIL RIG RESEARCH + DEVELOPMENT CENTER.
BOTH OF THESE FACILITIES WILL BE IN A SEPARATE STRUCTURE THAN THE
OIL RIG BUT WILL HAVE A CONNECTION BACK TO THE LIVING QUARTER.




1.2. DESIGN THEOREM

MILES OFF OF THE SHORE, WITH ONLY THE HORIZON IN SIGHT, SIT MASSIVE STRUCTURES COMPOSED OF THOUSANDS OF TONS OF STEEL.
TO MOST OF US, WE WILL NEVER SEE THESE STRUCTURES IN OUR LIFETIME NOR MAY THEIR FUNCTION OR USE EVER CROSS OUR MINDS.
BUT THIS STRUCTURE THAT | SPEAK OF, IS HOME TO HUNDREDS OF PEOPLE FOR SEVERAL WEEKS AT A TIME.

WORKING ON AN OIL RIG IS NOT YOUR TYPICAL ©9 TO 5 J40OB, AND IT CERTAINLY ISN’T FOR THE FAINT OF HEART. THIS JOB REQUIRES ITS
WORKERS TO UPROOT THEIR LIVES AND LIVE AWAY FROM THEIR FAMILY FOR EXTENDED PERIODS OF TIME. |F YOU HAVE A FEAR OF
HEIGHTS, OR ENCLOSED SPACES, ONE MAY WANT TO RE THINK THIS CAREER PATH. IT TAKES A SPECIAL PERSON TO DO THIS JOB, AND
EVEN THOSE WHO HAVE THOUGHT THEY HAD WHAT IT TAKES, HAVE LEFT THIS FIELD TO PURSUE SAFER, LESS EXTREME WORKING
CONDITIONS. THERE ARE MANY HAZARDS ASSOCIATED WITH WORKING ON AN OIL RIG. ONE OF THE OBVIOUS RISKS IS FALLING
OVERBOARD FROM AN EXTREME HEIGHT TO THE WATER BELOW. MACHINES ARE RUNNING CONSTANTLY MOVING HEAVY, 30 FOOT
SECTIONS OF STEEL PIPE, THAT ARE HOISTED UP BY A CRANE DANGLING OVER THEIR HEAD. MOTHER NATURE BRINGS EVEN MORE
HAZARDOUS CONDITIONS. HURRIGCANES, LIGHTNING, AND HEAVY RAINSTORMS ALL AFFECTING THE OUTDOOR DUTIES THAT COMES WITH
THIS LINE OF WORK.

PEOPLE WHO WORK ON AN OFFSHORE OIL RIG, NOT ONLY WORK THERE BUT LIVE THERE AS WELL. SINCE MOST OF THESE RIGS ARE MILES
OFFSHORE THE ONLY WAY OF TRANSPORTATION TO THE RIG IS A JOURNEY ACCOMPLISHED BY HELICOPTER OR BOAT. ONCE ONBOARD THE
CREW WORKS 2 WEEK LONG SHIFTS, WITHOUT THE ABILITY TO SEE HUSBANDS OR WIVES, CHILDREN OR FRIENDS. THE CREW WORKS 12
HOUR SHIFTS EVERY DAY FOR THOSE 2 WEEKS. THIS LEAVES MINIMAL TIME FOR REST, RELAXATION AND MENTAL RECHARGING THAT WE
AS HUMAN BEINGS ALL REQUIRE AND ALS0O CAN TAKE FOR GRANTED EVERY DAY.

THE LIVING QUARTERS ON AN OIL RIG ARE SIMILAR TO THOSE OF MILITARY BARRACKS OR EVEN A JAIL CELL. ROOMS ON AVERAGE ARE
SMALL AND CRAMPED, APPROXIMATELY 150 SQUARE FEET, AND TYPICALLY HAVE 2 SETS OF BUNKBEDS ON EACH SIDE. NOISE LEVEL IS
HIGH DUE TO MACHINERY RUNNING NEARBY. QQUIET AREAS AND PRIVACY ARE NOT AVAILABLE. THERE ARE NO WINDOWS OR ANY
COMFORTS INCLUDED WITH THESE ROOMS BECAUSE THEY WERE DESIGNED LAST AND PLACED WHERE THERE WAS ROOM LEFTOVER ON
THE RIG. FOR MOST OF THE WORKERS THE ONLY ENJOYABLE PART IS THE FOOD. THE KITCHEN STAFF IS AN, OUTSOURCED CATERING
COMPANY, WHICH IS CONNATELY PREPARING EXCELLENT FOOD FOR THE WORKERS.

THIS PROJECT SEEKS TO STUDY THE OFFSHORE LIVING TYPOLOGY AND ITS RELATIONSHIP WITH THE FUNCTIONAL REQUIREMENTS OF AN
OFFSHORE OIL RIG. |IT WILL EXPLORE THE DIFFERENT ELEMENTS AND SPATIAL CONNECTIONS OF THE RIG IN ORDER TO ACHIEVE A MORE
BALANCED LEVEL OF COMFORT AND FUNOCTIONALITY.



1.3.

DESIGN THEOREM

THE MARINE RESEARCH CENTER WILL BE A CENTER WHERE SCIENTISTS
CAN STUDY, RESEARCH AND PREDICT THE DEVELOPMENT OF AN ECO-
SYSTEM AROUND THE STRUCTURE OF A RIG. THE CENTER WILL CONSIST
OF AN UNDERWATER LABORATORY, AQUATIC GARDEN, SALT WATER POOL,
OFFICES, CONFERENCE ROOMS, AND AN AUDITORIUM WHERE LECTURES
CAN BE HELD. THERE WILL BE PRIVATE AND PUBLIC AREAS THROUGHOUT
THE CENTER.

THE OIL RIG R+ D CENTER WILL BE A CENTER WHERE PROGRAMS ARE
ORGANIZED TO IDENTIFY GAME-CHANGING TECHNOLOGIES ABOARD THE
RIG WITH REAL TIME DEVELOPMENT. GAINING KNOWLEDGE THROUGH
STATE OF THE ART EQUIPMENT ONBOARD, THE LABORATORIES WILL BE
ABLE TO TEST MUD, 0OIL, GAS AND METAL SAMPLES.

THE LIVING QQUARTERS (LJ) wWILL BE THE COMMON GROUND BETWEEN
THE OIL RIG AND RESEARCH CENTER. THESE DIFFERENT CULTURES WILL
BE MERGED UNDER ONE ROOF IN THE LG SHARING SPAGCES. WHEN IT IS
TIME FOR WORK THE EMPLOYEE'S WILL SEPARATE TO THEIR JOB
LOCATION, OIL DRILLING OR THE RESEARCH CENTER.
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1.4. DESIGN THEOREM

CASA BRUTALE

THIS PROJECT WAS DESIGNED BY OPA. OPA’sS CONGCEPT FOR
THIS DESIGN WAS “SEEKS FOR AN INVESTOR OR AN AMBITIOUS
OWNER TO FINANCE THE CONSTRUCTION”. IT IS LOCATED ON THE
EDGE OF A CLIFF WITH SPECTACULAR VIEWS TOWARDS THE WATER.

THEY PLACED A POOL ON TOP OF THEIR PROJECT TO HELP WITH
THE COOLING OF THE AREA BELOW. THIS RECTANGULAR BUILDING
FOCUS ON THE WATER ONLY. IN THE RENDERINGS YOU CAN SEE
HOW THE POOL ACTS ALSO AS A SUNLIGHT FEATURE ALLOWING
LIGHT IN FROM ABOVE.
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THIS CREATES AN INTERESTING EFFECT ON THE INTERIOR OF THE
SPACES. THE SKYLIGHT IS THE SECOND FORM OF LIGHT BESIDE
THE LARGE PICTURE WINDOW FACING THE LARGE BODY OF WATER.

OPA USES A MINIMAL APPROACH WHILE DESIGNING THIS
PROJECT, THE HOME IS COOLED BECAUSE ITS SINKS INTO THE
GROUND AND HAS THE POOL ON TOP AND THE CONCRETE SLABS
KEEP IT NATURALLY COOL ON THE INSIDE. THIS PROJECT CREATES
AN INTERESTING SPACE THAT CONNECTS BACK WITH THE WATER
AND THE CLIFF SURROUNDING IT.

11
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DESIGN THEOREM

United States

-

LA LINEA BOoRROSA

THIS PROJECT WAS DESIGNED BY PATRICK CORDELLE, A
STUDENT AT CALIFORNIA POLYTECHNIC UNIVERSITY SAN LUIS
OBISPO. HE CALLED THIS PROJECT “THE BLURRED LINE”
BECAUSE THIS PROJECT IS LOGCATED AT THE US-MEXICO BORDER
ON THE WESTERN COAST, BETWEEN SAN DIEGO AND TIJUANA.

THE OFFSHORE SPIRAL PIER WAS DESIGNED AS A COMMUNAL
SPACE FOR FAMILIES FROM BOTH SIDES OF THE BORDER TO MEET

AND SPEND TIME TOGETHER. THE SPIRAL PIER OFFERS AREAS THAT

PEOPLE CAN SIT AND TALK TOGETHER AND

(i m [l
I |
I
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il

g

LAY 1L

ESCAPE THE FACT THAT THEY LIVE IN TWO DIFFERENT COUNTRIES.
AFTERWARDS THE FAMILIES RETURN TO THEIR PROSPECTIVE
COUNTRIES.

THIS PROJECT HAS AN INTERESTING CONCEPT ABOUT THE
JOURNEY TO A SPACE THAT IS LOCATED OFFSHORE. THE SPIRAL
PIER OFFERS AN ESCAPE, AND SINCE IT IS INWARD FACING THE
PROJECT FORCES YOU TO SEE OTHER FAMILIES THAT ARE IN THE
SAME SITUATION. THE EXTERIOR SKIN IS CREATED AS A FILTER
ALLOWING YOU TO ONLY SEE A SMALL PART OF THE WORLD
AROUND YOU.




1.4.

DESIGN THEOREM

RELOCATION OF THE MALDIVES

THIS PROJECT WAS DESIGNED BY
MAYANK THAMMALLA WHO IS IN HIS
FINAL YEAR, MASTERS OF
ARCHITECTURE THESIS. HE WAS
LOOKING INTO THE FUTURE AND HOW

THE SEA LEVELS COULD RISE FLOODING
ANY LOW-LAYING COUNTRIES, THUS THE

MALDIVES. USING EXISTING OIL RIGS
HE REDESIGNED THEM TO FIT THE
CULTURE OF THE MALDIVES.

MAYANK THAMMALLA WAS
IMAGINING THESE HUGE 0OIL RIGS AS
ISLANDS LIKE THE PEOPLE OF
MALDIVES ARE ALREADY ACCUSTOM
TO.

THESE “ISLANDS” WOULD INCLUDE
MARKETS, RETAIL SPACES, CINEMAS,
MOSQRUES, AND HOUSING FOR
400,000 PEOPLE.

IN THE CENTRAL CORE OF THE OIL
RIG, WHERE THE DRILLING AND

PUMPING TAKES PLACE, THE CORE WAS

REDESIGNED TO MAKE VERTICAL
TRANSPORTATION THROUGHOUT THE
POPULATION POSSIBLE. WITH THIS
INTELLIGENT RE-USE OF THE CORE
SHAFT, IT ALLOWS PEOPLE TO
DESCEND TO THE OCEAN LEVEL AND
GET ONTO A BOAT FOR SOME ISLAND
HOPPING.

13



1.4. | DESIGN THEOREM
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NoAH OASIS

THIS PROJECT WAS DESIGNED BY MA YIDONG, ZHU ZHONGHUI,
QIN ZHENGYU, AND JIANG ZHE. THIS STUDY WAS DESIGNED FOR
OIL RIGS AROUND THE WORLD TO PROVIDE A FAST RESPONSE TO
OFFSHORE DRILLING OIL SPILLS. THEY DESIGNED THESE “FLOATING
ABSORBERS” THAT “ARE ATTACHED TO ROOT-LIKE PIPES THAT
DRAW SPILT OIL BACK TO THE RIG”. FROM THERE IT GOES
THROUGH A FILTERING PROCESS THAT RETRACTS THE OIL FROM THE
WATER SO IT CAN BE SOLD.

IN ADDITION, THEY LOOKED AT THE TYPOLOGY OF THE RIG
ITSELF AND RE-DESIGNED IT TO HAVE A RESEARCH FACILITY BUILT
WITHIN THE FUNCTIONING OIL RIG. THIS RESEARCH FACILITY IS TO
STUDY THE MARINE SYSTEM INCLUDING THE GROWTH OF CORAL
REEF AND THE ANIMALS NEARBY.

NOAH’S OASIS ALSO OFFERS A RECREATIONAL CENTER FOR THE
WORKERS THAT INCLUDES A SHOPPING CENTER, A PUBLIC PARK,
GYMNASIUM, AND A THEATER. THIS AREA INCLUDED A MEMORIAL
MUSEUM FEATURING PAST 0OIL SPILLS AND THE DEVASTATION THAT
IT BROUGHT WITH IT.

THE RESIDENTIAL UNITS ARE PLACED UP HIGH IN THE TOWER TO
PROVIDE A VIEW AND TO HELP CONNECT THEM WITH THE MARINE
LIFE AND WITH THE BIRDS. THESE UNITS WERE ALSO DESIGNED
FOR PEOPLE TO COME VISIT AND HAVE A PLACE TO STAY. THIS
PROVIDES AN ESCAPE FOR THE WORKERS WHO ARE STATIONED ON
THE RIG FOR LONG PERIODS AT A TIME.
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1.4.

DESIGN THEOREM
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WALKING CITIES

THIS PROJECT WAS DESIGNED BY A BRITISH ARCHITECT, RON HERRON, ARCHIGRAM, IN 1964. THE WALKING CITIES WERE ROBOTIC STRUCTURES
THAT OFFERED PORTABILITY AND COULD HOUSE A LARGE POPULATION OF PEOPLE. THESE MASSIVE STRUGCTURES HAD THEIR OWN INTELLIGENCE
AND MADE THE CITIES MOBILE. THIS GAVE THEM THE FREEDOM TO CONNECT WITH OTHER CITIES CREATING ‘WALKING METROPOLISES’ OR TO BE AN

INDIVIDUAL CITY.
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DESIGN ANALYSIS
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DESIGN ANALYSIS

SITE CONTEXT
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DESIGN ANALYSIS

SITE: GULF OoF MEXICO

THE GULF OF MEXICO
(GOM) IS LOCATED AT
THE SOUTHEASTERN
PART OF NORTH
AMERICA. THE GULF IS
BORDERED BY THE
UNITED STATES TO THE
NORTH, AND MEXICO,
TO THE SOUTHWEST. AS
OF DECEMBER 2, 2016
THERE ARE CURRENTLY
104 RIGS ON
CONTRACT IN THE GOM,
AND 830 WORLD WIDE.

THE GOM HAS A
VARIATION OF CURRENTS
THAT HELP TO MOVE THE
WARM WATER. MOST OF
THE WARMER WATER
ENTERS IN THROUGH
THE YUCATAN CHANNEL
AND IS PUSHED
THROUGH THE GULF
LOOP CURRENT WHIGCH
AS SHOWN IN THE MAP.

WaORLD

;

NORTH AMERICA

THE GULF LOOP
CURRENT EXITS AROUND
THE SOUTHERN TIP OF
FLORIDA. THE GULF
STREAM CREATES A
VACUUM LIKE ACTION
TAKING IT OUT TO THE
OPEN SEA.

Gulf of Mexice

GuULF OoF MEXICO

~

Gy,

Sy K
ST

iy
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DESIGN ANALYSIS

Feet below sea level

o 0-200
200 - 1,000

Q 1,000 - 2,500

O 2,500 - 5000
Q 5,000 - 6,400

O 1975-1989
’ 1990-2000
. 2001-2005

Mississippi

Alabama

Louisiana

SITE: GULF OF MEXICO

AS OF 2010, WHEN
THIS MAP WAS CREATED,
THERE ARE NEARLY
4,000 oIL AND GAS
PLATFORMS THAT
POPULATE THE
NORTHERN GULF OF
MEXICO. EACH DOT ON
THE MAP REPRESENTS A
PLATFORM. As OF Now,
IN 2017, THERE ARE
MANY MORE PLATFORMS
FILLING UP THE GULF
OF MEXICO.

19




2.1.2. DESIGN ANALYSIS

SITE: GULF OF MEXICO

NEARLY TWO-THIRDS OF
RAINFALL IN THE
UNITED STATES DRAINS
INTO THE GULF OF
MEXIco (GOM). ONE OF
THE BIGGEST RIVER
BASINS IS THE
MISSISSIPPI RIVER,
WHICH IS THE AREA IN
BROWN. ALL OF THIS
RUNOFF IS COMING
FROM CITIES, SUBURBS,
AND RURAL AREAS AND
HAS A CHANCE TO
DAMAGE THE GOM.

THE RESEARCH +
DEVELOPMENT CENTER
WOULD BE ABLE TO
STUDY THE EFFECT OF
RUNOFF THAT DUMPS
INTO THE GOM FIRST
HAND. NORMALLY,
MOST OF THE RAIN
SOAKS IN AND
REPLENISHES THE
GROUND.

WITH THE CITIES AND
SUBURBS EXPANDING
RAPIDLY, THIS CREATES
EXCESS RUNOFF.

MOST OF THE
POPULATED AREAS HAVE
HEAVILY PAVED
SURFACES. LARGE
ROOFS CREATE A LARGE
AMOUNT OF RUNOFF
THAT CAN CAUSE
FLOODING. WITH NO
PLACE TO GO, IT GOES
THROUGH MAN MADE
CHANNELS THAT LEAD
INTO THE GOM.

AS SEEN IN THE WATER
CURRENTS, THE GOM
CREATES A WHIRLPOOL.
ALL OF THE MUDDY
WATER AND WASTE GET
PUSHED INTO THE
GOM. THIS CAN CREATE
A PROBLEM FOR THE
MARINE LIFE THAT LIVES
THERE.

200 0
 —

1000

1200 Miles

Legend
@  Mssisiopi River Drainage
Guilf Drainage (Non-Mississippi)
Non Gulf of Mexico Drainage
Lakes

Rivers

BathymetricContours 50 Meters
Index Contours 500 Meters

Watershed
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DESIGN ANALYSIS

BRIEF OIL HISTORY
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DESIGN ANALYSIS

BRIEF OFFSHORE 0OIL

HisTORY

THE FIRST LAND DRILLED DURING THE LATE

OIL WELL WAS IN 18509. 1940’s, IN THE SWAMPS

38 YEARS LATER, OF LOUISIANA, THE FIRST

OFFSHORE DRILLING BARGE (THE BRETON RIG

BEGAN IN 1897. SANTA 20 TO THE RIGHT) HIT

BARBARA, CALIFORNIA THE WATERS. THIS )

WAS THE FIRST CITY TO SUBMERSIBLE BARGE - :

DRILL FOR OIL HAD TWO LARGE , _ ] ”mmmmww{m-

OFFSHORE. THIS WELL PONTOONS THAT wWOULD EXE STl S U et A 8 URENA NS ) S =
: Vi ¢ X aian .. S ARERIVR l -

WAS DESIGNED AT THE BE FLOODED TO A SET A"

END OF A WOODEN PIER. LEVEL TO MAINTAIN ' 4

H.L. WILLIAM WAS NECESSARY STABILITY. ","g\

CREDITED WITH THIS THIS BARGE DRILLED .‘””\ 7

ACCOMPLISHMENT. CLOSE TO THE BAYS IN :

WITHIN FIVE YEARS SHALLOW WATER, LESS Fis. 1

THERE WERE OVER 150 THAN 20 FT.

OIL WELLS IN THE AREA.

THE FIRST STEEL-PIER FIG. 1T-AMERICA’S FIRST OFFSHORE

ISLAND (60x90 FT. 25 PETROLEUM DRILLING PRODUCTION

FT. ABOVE SEA LEVEL) 5 PLATFORMS IN THE PACIFiIc OCEAN.

WAS BUILT IN1932 ) THIS BEGAN IN THE LATE 19™

ABOUT /z MILE CENTURY.
OFFSHORE BY A SMALL
OIL COMPANY NAMED -
INDIAN PETROLEUM )
CORP.

FiIc. 2-BRETON RIG 20, A SWAMP
DRILLING BARGE CONVERTED TO
DRILL IN THE GOM OFF OF
LOUISIANA.

Fig. 2.
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DESIGN ANALYSIS

THE FIRST MOBILE OFFSHORE
DRILLING UNIT (MODU) wAs
BUILT IN 1954 AND WAS
NAMED THE “MR. CHARLIE”.
IT WAS DESIGNED BY OCEAN
DRILLING AND EXPLORATION
Co. THE OVERALL
DIMENSIONS ARE
APPROXIMATELY 220x 80
FT. THE LIVING QUARTERS
ARE LOCATED ON THE
BOTTOM LEVEL ABOUT 136
FT. ABOVE SEA LEVEL. THIS
RIG WAS BUILT SPECIFICALLY
TO FLOAT SO IT COULD BE
MOVED TO NEW LOCATIONS IN
THE GOM.

THE “MR. CHARLIE” WAS
RATED TO DRILL WELLS TO
DEPTHS OF 40 FT. WHICH AT
THE TIME WAS CONSIDERED
DEEP WATER.

ON BOARD, THERE IS
ENOUGH ROOM TO
ACCOMMODATE A CREW OF
58 PEOPLE. THE RIG BECAME
AN INDEPENDENT ISLAND
THAT WAS NEARLY SELF-
SUFFICIENT. IT CONTAINED
ALL OF THE FOOD, DRINKING
WATER, AND SUPPLIES FOR
THE CREW.

IT CREATED ITS OWN POWER
AND DISPOSED OF ITS OWN
WASTE.

THE “MR. CHARLIE” RETIRED
IN LATE 1986 AND IS NOW A
MUSEUM AND TRAINING RIG

IN MORGAN CITY, LOUISIANA.

THIS FIRST MODU
REVOLUTIONIZED THE
OFFSHORE OIL INDUSTRY
AND LEAD TO TECHNOLOGY
THAT IS USED AROUND THE
WORLD. “THE MR. CHARLIE”
LAUNCHED AN OFFSHORE
INDUSTRY THAT HAS
PROPELLED AROUND THE
GLOBE.

Fic. 3

FIc. 4

FIG. 3-MR.
CHARLIE FIRST
OPEN-WATER
MODU THAT WAS
RATED FOR 40 FT.
WATER DEPTH.

FIG. 4-MR.
CHARLIE NOW
LOCATED IN
MORGAN CITY,
LOUISIANA IS USED
AS A TRAINING RIG
AND MUSEUM.
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DESIGN ANALYSIS

Fic. 2.2.3.1

SITE VISIT TO
¢“MR. CHARLIE”
MORGAN CITY,

LOUISIANA
Ficg. 2.2.3.1

IN OCTOBER OF
2016 WE TOOK A
ROAD TRIP TO
MORGAN CITY,
LOUISIANA TO THE
RIG MUSEUM. THIS IS
THE ONLY OIL RIG
THAT | WAS ABLE TO
BOARD. THE “MR.
CHARLIE” RETIRED IN
1986 AND IS NOW

USED AS A TRAINING
FACILITY. OTHER
PETROLEUM
COMPANIES RENT OUT
THE “MR. CHARLIE”
FOR NEW EMPLOYEES
TO TRAIN ON BEFORE
SENDING THEM OUT
TO A RIG.
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2.2.2.

DESIGN ANALYSIS

REST Room
LOCKER ROOM

Fic. 2.2.3.2

LIVING QUARTERS

I SHOWER ROOM
I OuTsIDE DECK
® ® # EMERGENCY EXIT PATH

LIVING QUARTERS

DIAGRAM
Fig. 2.2.3.2

THE PLAN TO THE
LEFT IS OF THE
LIVING QUARTERS
ONBOARD THE “MR.
CHARLIE”. THE RIG
HAS A CAPACITY OF
HOUSING 58 CREW
PEOPLE. THE
DIAGRAM SHOWS THE
LIVING QUARTERS,
REST RooOMs,
LOCKER ROOMS,
SHOWER ROOMS,
OuTsIDE DECK, AND
EMERGENCY EXIT
PATH. EACH ROOM
TYPICALLY HOUSES 4
PERSONS. ABOVE
THIS FLOOR IS THE
MESS HALL AND
RECREATION ROOM.
THE REST OF THE RIG
IS FOR DRILLING
EQUIPMENT AND
STORAGE.

THE “MR. CHARLIE”
IS SMALL COMPARED
TO MODERN DAY
RIGS. THIS RIG ONLY
HAS ENOUGH ROOM
FOR THE NECESSARY
EQUIPMENT TO GET
THE JOB DONE.
THERE IS NOT ANY
ROOM TO SAFELY
TEST AND SAMPLE
MATERIALS. THIS
WOULD HAVE TO BE
DONE OFF SITE WHICH
MEANS THAT IT
WOULD HAVE TO BE
SHIPPED BACK TO
LOUISIANA. TO SAVE
TIME, MONEY, AND
RECOURSES, IT
WOULD BE
BENEFICIAL TO HAVE
A CENTER NEARBY TO
DO RESEARCH AND
STUDIES.
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2.2.3. DESIGN ANALYSIS

PHOTOS OF THE ENTRANCE TO THE LIVING QQUARTERS PHOTOS FROM THE LIVING QQUARTERS
- N

)
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2.2.3. DESIGN ANALYSIS

PHOTOS FROM THE MESS HALL PHOTOS FROM THE COMMON AREA PHOTOS FROM THE RESTROOM
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2.2.3. DESIGN ANALYSIS

PHOTOS FROM THE DECK
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2.2.3. DESIGN ANALYSIS

PHOTOS FROM THE EXTERIOR

——
e
|Mu

il
I‘l'
TR

D LER
|‘I|ﬂ.l‘1“|‘}¥||

29



2.2.4. DESIGN ANALYSIS

THE USE OF DIFFERENT RIGS

Drillship Semi-submersible Jack-Up Rig Drilling Barge FOR DIFFERENT DEPTHS
Uperates atwater Iperates at water Uperates at water Uperates in FIG. 2.2.4.1
depths up to 12,0001t depths up to 10,000ft. depths up to 500ft. shallow waters.

THIS CHART SHOWS THE
DIFFERENT TYPES OF RIGS USED
2 AT DIFFERENT DEPTHS OF
'*”..L.-. WATER. EACH RIG HAS A
MAXIMUM DEPTH THAT IT CAN

PROPERLY OPERATE AT. JACK-UP

AND SEMI-SUBMERSIBLE ARE
THE MOST COMMONLY USED
RIGS IN THE GULF oF MEXICO.

FiIc. 2.2.4.1
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2.2.4.

DESIGN ANALYSIS

FiIc. 2.2.4.2

FiIc. 2.2.4.3

DRILLSHIPS
Fic. 2.2.4.2

DESIGNED FOR DEEP
WATER DRILLING, THESE
SHIP-SHAPED FLOATING
RIGS MOVE FROM
LOCATION TO LOCATION
UNDER THEIR OWN
POWER. THEY ARE
CAPABLE OF OPERATING
IN MORE REMOTE
LOCATIONS AND
REQUIRE

JACK-UPS
FiIc. 2.2.4.3

USED FOR SHALLOW
WATER DRILLING, THERE
ARE TWO JACK-UP
TYPES. INDEPENDENT-
LEG JACK-UPS MAKE UP
THE MAJORITY OF THE
EXISTING FLEET. THEY
HAVE LEGS THAT
PENETRATE INTO THE
SEA FLOOR AND HULL
JACK UP AND DOWN
THE LEGS. MAT-
SUPPORTED JACK-UPS
ARE PRESENTLY USED
ONLY IN THE U.S. GULF
OF MEXICO.

FEWER TRIPS

FROM SUPPLY BOATS
THAN SEMI-
SUBMERSIBLE RIGS.
THEY ARE MAINTAINED
ON LOCATION VIA
DYNAMIC POSITIONING
SYSTEM, AND MOST OF
THE RIGS CURRENTLY
UNDER CONSTRUCTION
ARE DRILLSHIPS.

AS THE NAME IMPLIES,
THE MAT RESTS ON THE
SEAFLOOR DURING
DRILLING OPERATION.
CANTILEVER JACK-UPS
ARE ABLE TO SKID OUT
OVER THE PLATFORM OR
WELL LOCATION, WHILE
SLOT UNITS HAVE A
SLOT THAT FITS
AROUND A PLATFORM
WHEN DRILLING
DEVELOPMENT WELLS.
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2.2.4. DESIGN ANALYSIS

Deepwater Millennium

GENERAL DESCRIPTION
Fic. 2.2.4.4

DESIGN/GENERATION: READING AND BATES
CONSTRUCTION SHIPYARD: SAMSUNG HEAVY INDUSTRIES
YEAR ENTERED SERVICE: 1999/2007/201
DIMENSIONS: 726FT. LONG X 138FT. WIDE X 66FT. DEEP
ACCOMMODATION: 180 PERSONS
TRANSIT SPEED: UP TD 8 KNOTS
MAXIMUM WATER DEPTH: 10,000 FT.
MAXIMUM DRILLING DEPTH: 30,000 FrT.

STROGAT W \:.\\\\ FORT AFT CRANE g

\ : r

RISER STORAGE AREA

I
S

.6

Revision Date: 29-August-2014

- These specifications are intended for general reference purposes only, as actual equipment and specifications may vary based upon subsequent
Transoeean changes, the contract situation and customer needs. All equipment shall be operateq and r_naintained at all times, in compliance with Transocean
standard operating manuals, policies and procedures, and within its stated operational limits or continuous rated capacity, in order to assure

maximum operational efficiency.

Fic. 2.2.4.4
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2.2.4. DESIGN ANALYSIS

GSF Monarch

GENERAL DESCRIPTION
Fic. 2.2.4.5

DESIGN/GENERATION: FRIEDE & GOLDMAN L-780 MobD V
CONSTRUCTION SHIPYARD: FAR EAST LEVINGSTON, SINGAPORE

YEAR ENTERED SERVICE: 1986

DIMENSIONS: 228FT. LONG X 222FT. WIDE X 31FT. DEEP
ACCOMMODATION: 111 PERSONS

TRANSIT SPEED: 4 KNOTS

MAXIMUM WATER DEPTH: 361 FT.

MAXIMUM DRILLING DEPTH: 30,000 FT.

wowe

o

Revision Date: 30 June 2014

These specifications are intended for general reference purposes only, as actual equipment and specifications may vary based upon

Transocean subsequent changes, the contract situation and customer needs. All equipment shall be operated and maintained at all times, in compliance
with Transocean standard operating manuals, policies and procedures, and within its stated operational limits or continuous rated capacity, in
order to assure maximum operational efficiency.

FiIc. 2.2.4.5
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DESIGN ANALYSIS

FiIg. 2.2.4.6

Fic. 2.2.4.7

PLATFORM RIGS
FiIc. 2.2.4.6

THESE ARE SELF-
CONTAINED RIGS THAT
ARE PLACED ON FIXED
PLATFORMS FOR FIELD
DEVELOPMENT
DRILLING. SOME ARE
CALLED SELF-ERECTING
AND CAN BE RIGGED
UP IN AS LITTLE AS A
FEW DAYS. OTHER

SEMI-SUBMERSIBLES
FiIc. 2.2.4.7

USED FOR DEEPWATER
DRILLING, THESE
FLOATING RIGS,
(SOMETIMES
REFERRED TO AS
“FLOATERS’) HAVE
COLUMNS THAT ARE
BALLASTED TO
REMAIN ON LOCATION
EITHER BY MOORING
LINES ANCHORED TO
THE SEAFLOOR OR BY
DYNAMIC POSITIONING
SYSTEM. A MOORING
LINE IS A STEEL
CABLE THAT IS USED

LARGER UNITS REQQUIRE
A DERRICK BARGE TO
BE INSTALLED AND
CAN TAKE UP TO TWO
WEEKS TO BE RIGGED
UP. ONCE DRILLING IS
COMPLETED, THE RIG
IS REMOVED FROM THE
PLATFORM.

TO SECURE BUOYS
AND PREVENT FREE
MOVEMENT. A
DYNAMIC POSITIONING
SYSTEM IS A
COMPUTER ADDED
SYSTEM THAT
COMMUTATES TO
SMALL PROPELLERS
UNDER THE RIG TO
KEEP IT THE CORRECT
LOCATION. THEY ARE
USED FOR BOTH
EXPLORATORY AND
DEVELOPMENT
DRILLING.
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DESIGN ANALYSIS

Jack Bates

GENERAL DESCRIPTION
Fic. 2.2.4.8

Hbl:'ﬂl >Jg§ DESIGN/GENERATION: FRIEDE & GOLDMAN L-1020 TRENDSETTER
- L CONSTRUCTION SHIPYARD!: ISHIKAWAJIA-HARIMA HEAVY IND., JAPAN
11 B2 YEAR ENTERED SERVICE: 1986/1997
S (o] DIMENSIONS: 370FT. LONG X 255FT. WIDE X 140FT. DEEP
o ACCOMMODATION: 136 PERSONS

TRANSIT SPEED: 8 KNOTS
MAXIMUM WATER DEPTH: 5,400 FT.
MAXIMUM DRILLING DEPTH: 30,000 FT.

A/

ion Date: 24 June 2014

- These specifications are intended for general reference purposes only, as actual equipment and specifications may vary based upon subsequent
changes, the contract situation and customer needs. All equipment shall be operated and maintained at all times, in compliance with Transocean

ransocean
standard operating manuals, policies and procedures, and within its stated operational limits or continuous rated capacity, in order to assure

maximum operational efficiency.

FiIc. 2.2.4.8
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DESIGN ANALYSIS

SITE ANALYSIS
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2.3.1.

DESIGN ANALYSIS

Fic. 2.3.1.1

ZENTECH

R-550D JACK-UP RIG
FiIc. 2.3.1.1

JACK-UP RIGS ARE ONE OF
THE MOST COMMONLY
USED OIL RIG IN THE GOM
SECOND TO SEMI-
SUBMERSIBLE RIGS. THIS
IS ALSO A MODERN DAY
RIG DESIGN THAT OFFERS
ACCOMMODATIONS FOR
150 PERSONS. THERE IS
ONE HELIDECK FOR
TRANSPORTATION OF THE
CREW PERSONS BACK TO
THE MAIN LAND.

THE CREW TYPICALLY
SPENDS TWO WEEKS ON
BOARD AND TWO WEEKS
OFF. WHILE ONBOARD FOR
THEIR TWO WEEK SHIFT
THEY WORK EVERYDAY;
TYPICALLY 12 HOUR
SHIFTS. AN OIL RIG IS A
MACHINE THAT RUNS
24/7. THIS IS BECAUSE
OUR ECONOMY RELIES
HEAVILY ON THE CRUDE
OIL THAT THE RIG
EXTRACTS FROM BELOW
THE SEA FLOOR.

THE JACK UP DESIGN HAS
3 OR 4 MAIN LEGS THAT
HOLD UP THE STRUCTURE
AND ALLOW FOR THE
HuLL TO BE RAISED OR
LOWERED DEPENDING ON
THE REQUIRED AIR GAP.
ATTACHED TO THE
BOTTOM OF THE LEGS ARE
SPUD CANS WHICH SERVE
AS ANCHORS. THE SPUD
CANS GET BURRED DEEP
INTO THE SEA FLOOR,
SOMETIMES AS DEEP AS
100 FT.

THE DERRICK IS A
MASSIVE STRUCTURE THAT
IS CANTILEVERED OVER
80 FT. OFF THE BACKSIDE
OF THE RIG. THE DERRIGCK
HOUSES AND MOVES THE
PIPE SO THE ROUGHNECKS
CAN ATTACH IT TO THE
OTHER PIPE. THESE
SEGMENTS OF PIPE ARE
JOINED TOGETHER TO
EXTEND, IN THIS CASE,
DOWN TO A MAXIMUM 0OF
30,000 F.
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DESIGN ANALYSIS

[N ZENTECH
- R-550D JACK-UP RIG
FIG. 2.3.1.2

" LIVING QUARTERS HOLDS 150 PERSONS
" UTILITIES AND DRAINS CONFIGURED FOR

ZERDO DISCHARGE
" BASE DESIGN FOR CLOSED LOOP OR AIR

COOLING OF ALL EQUIPMENT
" DRILLING DEPTH 30,000 FT.

HuLL

HuLL LENGTH 260 FT.
HuLL WIDTH 261 F.T
HuLL DEPTH 27 FT.

TRANSVERSE LEG CENTER 142 FT.
LONGITUDINAL LEG CENTER 129 FT.

LEGS

TRIANGULAR, OPEN TRUSS X-BRAGCED LEGS
3 LEG CONFIGURATION 558.5 FT.
SPuD CAN DIA. 54 FT.

Fic. 2.3.1.2
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2.3.1.

DESIGN ANALYSIS

250

50

Typical Offshore Drilling Rig Crew Requirements

Source: Oilpro estimates

40% of today's floaters

<

FiIc. 2.3.1.3

Offshore Rig Fleet Age Profile

M Floaters

Jackups

RIG THERE A LOT MORE
MOVING PARTS. FOR
EXAMPLE, ON THE R-
550D THERE ARE THREE
PEDESTAL CRANES THAT
NEED TO BE RUNNING AT
ALL TIMES TO SUPPLY PIPE
TO THE DERRICK. THE PIPE
IS STORED ON THE MAIN
DECK WHEN ITS NOT IN

ARE DOING ALL OF THE
MANUAL LABOR.

100
50 | 1 Crew
m Specialized

3 32 | mSupenvisory COMPARED TO OTHER THESE DAYS THERE ARE

LS) TYPES OF RIGS, JACK-UPS ALMOST AS MANY SEMI-

g = HAVE A LARGER GROUP OF SUBMERSIBLES AS THERE

§ jg . CREW MEMBERS ARE JACK-UPS.

2 (ROUGHNECKS) FIG. ACCORDING TO FIG.

E > 1 2.3.1.3 THAN OTHER 2.3.1.4. BOTH TYPES OF
] FORMS OF MANAGEMENT. RIGS ARE USABLE FOR THE
b BECAUSE OF THE SAME NUMBER OF YEARS
° Jackups | Semis Drillships COMPLEXITY OF A JACK-UP BEFORE IT IS RETIRED AND

SENT TO THE BONE YARD.
A RIG WILL TYPICALLY
LAST ABOUT 20 YEARS
BEFORE IT HAS TO BE
RETIRED BECAUSE IT IS
UNSAFE TO OPERATE AND
OUTDATED BY NEWER RIGS
AND TECHNOLOGIES. IT IS
THEN SENT OFF TO A
BONE YARD, BROKEN

AN and55%of todey's New rigs delivering USE. THE PIPE IS IN DOWN, AND REUSED TO
_ jackups were built require about MEET CURRENT
; before the 1990s 40,000 new staff TWENTY FOOT SEGMENTS
2 150 AND TAKES MANY LINKS STANDARDS AND
G TO REACH THE OIL WELL REGULATIONS.
5 100 BELOW. THE CREW THEREFORE, IT IS REBORN
® MEMBERS ON THE DECK AND SENT OUT TO SEA
=

AGAIN.

1960s 1970s 1980s 1990s 2000s 2010s

Fic. 2.3.1.4
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2.3.1.

DESIGN ANALYSIS

FiIc. 2.3.1.5

N N N N g P S VN

FiIc. 2.3.1.6

e N M P N S S S S S S S S S S S S S S S N MU S S

FiIc. 2.3.1.7

RIGS-TO-REEFS

“RIGS-TO-REEFS
PROVIDES AN ALTERNATIVE
TO COMPLETE RIG
REMOVAL IN WHICH AN 0OIL
COMPANY CHOOSES TO
MODIFY A PLATFORM SO
THAT IT CAN CONTINUE TO
SUPPORT MARINE LIFE AS
AN ARTIFICIAL REEF.
THROUGH THIS
DECOMMISSIONING
PROCESS, THE OIL WELL IS
CAPPED AND THE UPPER
85 FEET OF THE
PLATFORM IS EITHER
TOWED, FIG. 2.3.1.5,
TOPPLED, IN PLACE FIG.
2.3.1.6 OR REMOVED.
FIG. 2.3.1.7. NOT ALL
PLATFORMS ARE SUITABLE
AS REEFING CANDIDATES,
AND IN ORDER FOR ANY
PLATFORM TO BE
CONSIDERED FOR
REEFING, IT MUST
UNDERGO EXTENSIVE
ECOLOGICAL EVALUATIONS
TO ASSESS ANY
POTENTIAL VALUE IT MIGHT
ADD TO THE LOCAL
ECOSYSTEM.”
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2.3.1.

DESIGN ANALYSIS

Fic. 2.3.1.10

Fic. 2.3.1.1

1

RIGS-TO-REEFS

THE LEGS ON A JACK-UP
RIG NATURALLY CREATE A
MARINE ECO-SYSTEM.
WHILE THE RIG IS BUSY
EXTRACTING 0OIL, THERE
ARE THOUSANDS OF FISH
AND MARINE LIFE
SWIMMING AROUND THE
STRUCTURE OF THE LEGS.
BECAUSE OF THE HEAVY
STRUCTURE, THIS CREATES
SAFE AREAS FOR SMALLER
FISH TO HIDE FROM
PREDATORS. ALSO,
UNSURPRISINGLY, CORAL
STARTS TO DEVELOP AND
GROW ON THE STRUCTURE
WHICH PROMOTES THE
MARINE ECO-SYSTEM THAT
IS CREATED. MANY
PEOPLE TAKE PHOTOS
AND LIKE TO FISH
AROUND JACK-UP RIGS
BECAUSE OF THE LARGE
AMOUNT OF MARINE
ACTIVITY.

IT IS FOR THIS REASON
THAT THE MARINE R+D
CENTER BE UNDERWATER.
WITH THE CENTER
SURROUNDED

BY STRUCTURE, THERE BE
AMPLE WINDOWS TO
EXHIBIT THIS. THE R+D
CENTER WOULD BE ABLE
TO STUDY AND RECORD
THE GROWTH OF THE ECO-
SYSTEM IN REAL TIME.
AFTER A FEW YEARS OF
DATA COLLECTION, IT
COULD BE POSSIBLE TO
SPEED UP THE PROCESS
OF DEVELOPING A MARINE
ECOSYSTEM.

AS SEEN IN FIG.
2.3.1.9,.10, AND .11
THE PHOTOS ARE BREATH
TAKING. IMAGINE
ENJOYING THE BEAUTY OF
THE MARINE GROWTH, AND
THE SAME VIEW AS AN
EXPERIENCED DIVER
WITHOUT EVER GETTING
INTO THE WATER.
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2.3.2. DESIGN ANALYSIS SPATIAL PuBLIC AND PRIVATE

ZENTECGCH
@ R-550D JaAack-uPrP RIG
MAIN DECK

B Pusuc
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2.3.2. DESIGN ANALYSIS SPATIAL PuBLIC AND PRIVATE

ZENTECGCH
@ R-550D JaAack-uPrP RIG
2NP LEVEL

I ]
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2.3.2.

R-550D JAcKk-UP RIG

ZENTECH
3RP LEVEL

B Pusuc
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2.3.2. DESIGN ANALYSIS SPATIAL PuBLIC AND PRIVATE

ZENTEGH
R-550D JAcKk-UP RIG

4™ LEVEL

B Pusuc

Bl Private
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2.3.2. DESIGN ANALYSIS SPATIAL PuBLIC AND PRIVATE

ZENTECH
@ B Fusuc R-550D JACK-UP RIG

5™ LEVEL
[l Private
r—
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2.3.3.

DESIGN ANALYSIS SPATIAL PROGRAM AND AREA

ZENTECH
R-550D JAcKk-UP RIG
@ MAIN DECK

O orrices
B LvinG QuarTErs
MECHANIAL ROOMS

B verricaL circuLaTiON

[l caunory

[ rocker Room

DISTRIBUTION

AREA DISTRIBUTION

11.5%

OFFICE: 144 s.F.
LIVING QUARTERS: 566 s.F
MECHANICAL: 160 s.F
VERTICAL CIRC: 471 S.F
LAUNDRY ROOM: 323 s.F
LOCKER ROoOMm: 2498 s.F.
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2.3.3. DESIGN ANALYSIS SPATIAL PROGRAM AND AREA DISTRIBUTION

ZENTECH
R-550D JACK-UP RIG
2NP | EVEL

[ orrices

B vivine QuarTERS AREA DISTRIBUTION

MECHANIAL ROOMS

[ verTicaL circuLaTiON OFFICE: 376 s.F.
LIVING QUARTERS!: 5307 s.F.
MECHANICAL: 298 s.F.
VERTICAL CIRC: 471 S.F.
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2.3.3. DESIGN ANALYSIS SPATIAL PROGRAM AND AREA DISTRIBUTION

ZENTECH
R-550D JACK-UP RIG
3RP LEVEL

X S R [0 orrices
N\
% b Bl vivinG QuarTERrs
i MECHANIAL ROOMS
AREA DISTRIBUTION
B verrica cir.
N
O xirenen OFFICE: 114 s.F.
[0 ™mess Hawo LIVING QUARTERS!: 3854 s.F.
[l THeaTer Room
[l common Area
(X
X
[u]u|u(s]als)
i ulalalalsls 7
Ooooog
nnnnnn
(—— T ——] d
Oooooo
-AR0G60 p: MECHANICAL: 208 s.F.
' VERTICAL CIRC: 471 s.F.
UE.U?U : KITCHEN: 1610 s.F.
l [nnnnnn )
ooooog \ )l p
i’ MEsSs HALL: 1413 s.F.
b
| 2 THEATER ROoOM: 777 S.F.
//'
({=1VIVI=]NIW-N-19 328 s.F.

%)
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2.3.3. DESIGN ANALYSIS SPATIAL PROGRAM AND AREA DISTRIBUTION

ZENTECH
R-550D JACK-UP RIG
@ 4™ LEVEL

OFFICES

LIVING QUARTERS

MECHANIAL ROOMS
AREA DISTRIBUTION
B verrticaL CircuLaTiON
B THeaTer
OFFICE: 222 s.F.
B common Area LIVING QUARTERS! 4585 s.F.
[ computer Roowms
E 7 D CONFRENCE RoOOMS
MECHANICAL: 234 s.F.
VERTICAL CIRC: 512 s.F.
THEATER: 489 s.F.
CoMMON AREA: 539 s.F.
CoOMPUTER ROOMS: 950 s.F.

00880606
e]e]e]e]e]

eje]ele]e]e)
ejeje]e]ele]

CONFRENCE RooMs: 1123 s.F.
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2.3.3. DESIGN ANALYSIS SPATIAL PROGRAM AND AREA DISTRIBUTION

ZENTECH
R-550D JACK-UP RIG
@ 5™ LEVEL

[ orrices

. VERTICAL CIRCULATION

MECHANICAL AREA AREA DISTRIBUTION
] ANI

Bl Hevioeck

OFFICE: 970 s.F.
VERTICAL CIRC: 533 s.F.
MECHANICAL: 885 s.F.
HELIDECK: 4895 s.F.
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2.3.3. DESIGN ANALYSIS SPATIAL PROGRAM AND AREA DISTRIBUTION

ZENTECH R-550D ZENTECH R-550D TOoTAL AREA DISTRIBUTION
JACK-UP RIG \ JACK-UP RIG . i
S o ‘ OFFICE: 1826 s.F.

EXPLODED AXON i SECTION

LIVING QUARTERS: 14312 s.F.

40.5%

MECHANICAL: 1785 s.F.
VERTICAL CIRC: 2458 s.F.

7%

£ LAUNDRY ROOM: 323 s.F.
LOCKER RooMm: 2498 s.F.
KITCHEN: 1610 s.F.
MESS HALL: 1413 s.F.
THEATER: 1266 s.F.
COMMON AREA: 867 s.F.
COMPUTER ROOMS: 950 s.F.

CONFRENCE ROoOMS: 1123 s.F.

HELIDECK: 4895 s.F.

TOTAL: 46641 s.F.
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2.3.4.

DESIGN ANALYSIS

>

£EBS
TRIANGULAN,, 0PN TRUSS K-Eifiad
LeNGTu S8
SR eaN b, SYFET

ZENTECGCH
R-550D JACK-UP RIG

ELEVATION AND PLAN SKETCHES OF JACK-
UP LEGS. UNDERSTANDING HOW THESE
COMPLEX LEG STRUCTURES WORK TOOK
MANY STUDIES. THIS STRUCTURE INFORMED
ONE OF THE DESIGNED THAT WAS
GENERATED. THE WHOLE R+ D CENTER WAS
BUILT AROUND ONE OF THESE JACK-UP
LEGS. SINCE THE SQUARE FOOTAGE IS
1171 WITHIN IT WAS ENOUGH FOR A LAB
AREA.
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2.3.4. DESIGN ANALYSIS

o St ,-17-10”
S DIA. " DIA.
B e \
/"K’; ZENTECH
\\ R-550D JACK-UP RIG
N
\(?,'\ TRIANGULAR, OPEN TRUSS X-BRACED LEGS
\\ CONSTRUCGCTED OF TUBULAR STEEL
3 LEG CONFIGURATION
558.5 FT. IN LENGTH
PRIMARY SYSTEM SUPPORTS SECONDARY SYSTEM TERTIARY SYSTEM SUPPORTS
VERTICAL LOADS. THIS LOAD CONSIST OF THE OPEN X- LATERAL LOADS FROM THE
IS CARRIED DOWN TO THE BRACGCING. THIS SYSTEM PRIMARY AND SECONDARY
SPUD CAD AND HOLDS THE PRIMARY SYSTEM.
TRANSFERRED TO THE SEA TOGETHER.
FLOOR.
TUuBULAR STEEL 3’-4” DIA. TuBULAR STEEL 1’-10” DIA. TuBULAR STEEL 10” DIA.
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DESIGN ANALYSIS
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DESIGN ANALYSIS

2.4.1.

PROGRAM FOR THE R+D CENTER

OiIL RiIc R+D CENTER:
OFFICES

CONFERENCE ROOMS
LoBBY

RESTROOM

LOCKER ROOMS

LABS [5]

TRAINING CENTER
TOTAL:

45461 s.F.
49260 s.F.
3799 s.F.

ZENTECH OIL RIG
R+D CENTER
S.F. DIFFERENCE

1120 s.F.
2500 s.F.
250 s.F.
350 s.F.
900 s.F.
4500 s.F.
350 s.F.
13620 Ss.F.

MARINE RESEARCH CENTER:
AUDITORIUM W/ SEATING
LIBRARY

RESTROOM

LOCKER RDODOMS

LABS [5]

SEAWATER POOL

ARQUATIC GARDEN

LoBBY

OFFICES [6]

CONFERENCE ROOMS
GALLERY SPACES

(FOR DISPLAY OR SOCIAL GATHERINGS)
UNDERWATER EQUIPMENT
TOTAL:

1000 s.F.
550 s.F.
350 s.F.
900 s.F.
4000 s.F.
13500 s.F.
10000 s.F.
200 s.F.
840 s.F.
2000 s.F.
300 s.F.

2000 s.F.
35640 s.F.

OVERALL TOTAL S.F.

49260 Ss.F.
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2.9.2. DESIGN ANALYSIS

PARTI DIAGRAMS
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\ @

DRELMly \ e =
Q i O

OiIL RESEARCH

DRILLING CENTER

SPATIAL CONNECTIONS DIAGRAM

PROGRAM CONNECTION DIAGRAMS
AND FORM DIAGRAMS 57



2.94.3. DESIGN ANALYSIS
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JACK-UP LEGS
R+D CENTER
LIVING QUARTERS
MAIN DECK
DERRICK

-

.

THIS DIAGRAM WAS FOR A
NEW OIL RIG DESIGN THAT
HAD THE LIVING QUARTERS
ABOVE THE HULL WITH AN
OPEN BALCONY IN THE
MIDDLE. THE TOP LAYER WAS
THE R+ D CENTER.

THIS DIAGRAM WAS FOR A
NEW 0OIL RIG DESIGN THAT
WAS CREATED FROM
PREVIOUS GEOMETRY. THE
MAIN DECK MORE THAN
DOUBLED IN SIZE PROVING
ROOM FOR MORE PIPE.
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2.4.3.

DESIGN ANALYSIS
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THIS CONCEPT WAS
DEVELOPED AFTER STUDIES
ON THE JACK-UP LEGS.
WITHIN EACH LEG THERE IS
1171 s.F. | ADDED A LEG
TO THE FRONT OF THE OIL
RIG. THE JACK-UP
STRUCTURE ITSELF BECAME
THE R+ D CENTER.

THE R+D CENTER HAS A
DIRECT CONNECTION BACK TO
THE LIVING QUARTERS AND
THE HELIDECK.
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2.94.3. DESIGN ANALYSIS

THIS CONCEPT WAS DEVELOPED IN
PROGRAMMATIC APPROACH. THE
R+ D CENTER BREAKS DOWN INTO
FIVE SEPARATE PROGRAMS, FROM
TOP TO BOTTOM,

Oi1L CoMPANY CONFERENGE ROOMS
OFFSHORE MUSEUM

LoBBY

OIL/MARINE LABORATORY

UNDER WATER MARINE TANK

THE PERSONS WHOM WORKED IN
THE R+ D CENTER WOULD TAKE THE

JOURNEY ACROSS THE BRIDGE
EVERYDAY FROM THE LIVING
QUARTERS TO THEIR WORK AREAS.

———e, ST :\;m‘-fjjﬁ»%;‘f

=)\
Za\

— s
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2.94.3. DESIGN ANALYSIS

|l <
SEmyp yidl TO THE LEFT IS A SECTIONAL
L AL BN ‘

[BRr guy AXONOMETRIC SHOWING THE
plip e il
1 ‘

BREAKDOWN OF THE DIFFERENT
)
4

CLUE
I!iiii]“| I’!b‘"l - PROGRAMS THAT MAKE UP THE R+D
4 ‘ ~] i
- --““{i‘ CENTER. THIS STUDY IS BASED
' - WITHIN ONE OF THE JACK-UP RIG

LEGS.

OiL CoOMPANIES OFFIECES
OFFSHORE MUSEUM
LoBBY
OIL/MARINE LABORATORY
MARINE ARQUATIC TANK

& OFFICES

jil
il

P M |
"‘.'.!!l.lupiﬂ

\ i
|3k lll];l T
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PRACTICUM

PROGRAM AND SPATIAL EXPLORATION

63



3.1. PrRAacCTICUM DESIGN DOCUMENTATION

R+D CENTER

/ﬁ 4
LEVEL 1-3 /7,_.7”/
SCcALE: N.T.S. A;'::# DRY LABORATORY
Q/// 842 S.F
/;’}{‘) R CLEAN LABORATORY
THIS DIAGRAM SHOWS THE o \\\ 657 S.F.

WET LABORATORY
407 S.F.

TYPICAL PLANS FOR LEVEL
1-3 OF THE MARINE R+D
CENTER THAT IS UNDER
WATER.

VERTICAL CIR.
975 S.F.

RESTRODOMS
417 8.F.

SeA WATER TANK
2317 H.F.

CooLer
75 5.F.

Museum
4372 5.F.

E R D EEEME
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3.1. PrRAacCTICUM DESIGN DOCUMENTATION

R+D CENTER

LEVEL 5
ScAaLE: N.T.S.

nnnnnnnnnnnn

[ orrices

B LvinG QuarTers

[ MecHaniaL Rooms
. VERTICAL CIRCULATION
. LAUNDRY

LOCKER RoOM

|

I
i |
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3.1. PrRAacCTICUM DESIGN DOCUMENTATION
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OFFICES

LIVING QUARTERS

MECHANIAL RoOMS

VERTICAL CIR.

KITCHEN

MEeEsSs HALL

THEATER ROOM

CoMMON AREA

R+D CENTER

LEVEL 6
ScAaLE: N.T.S.

DEEE@E

HEO

DRY LABORATORY

1367 S.F.

CLEAN LABORATORY

542 S.F.

WET LABORATORY

417 S.F.

VERTICAL CIR.
9785 S.F.

RESTROOMS
417 S.F.

LIBRARY
632 S.F.

COOLER
87 S.F.

LOCKER RooMm
427 S.F.
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ScorPeE ROOM
109 S.F.

SAMPLE RooM
193 S.F.

STORAGE ROOM
75 S.F.

LOUNGE
307 S.F.

OFFICE
771 8.F



3.1. PrRAacCTICUM DESIGN DOCUMENTATION

R+D CENTER

LEVEL 7
SCcALE: N.T.S. W, Dy Lasonarony [l Sonse moo
[l ciean LasoraTory [[] SamPLe Room
542 S.F. 193 S.F.
WET LABORATORY STORAGE Room
@ 417 s.F. u 75 S.F.
VERTICAL CIR. . LOUNGE
975 S.F. 307 S.F.
[0 restrooms B orfrice
417 s.F. 771 S.F
@ [ visrary
632 S.F.
OFFICES
M cootes

LIVING QUARTERS [l Locker Room
427 S.F.

MECHANIAL ROOMS

VERTICAL CIRCULATION

ComMMON AREA

COMPUTER ROOMS

CONFRENCE ROOMS

ﬁﬁﬁﬁﬁ

Jo

“5000080
000000

(@]
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3.1. PrRAacCTICUM DESIGN DOCUMENTATION

SCOPE ROOM
109 S.F.

DRY LABORATORY
1367 S.F.

R+D CENTER

LEVEL 10
ScALE: N.T.S.

SAMPLE ROOM
193 S.F.

CLEAN LABORATORY
542 S.F.

417 S.F. 75 S.F.

VERTICAL CIR.
975 S.F.

LOUNGE
307 S.F.

THIS DIAGRAM SHOWS THE
TYPICAL PLANS FOR LEVEL

RESTROOMS OFFICE

a

WET LABORATORY - STORAGE Room
O
a

417 S.F. 771 8.F.
8-9. THIS IS THE OIL R+D LIBRARY

632 S.F.
CENTER. COOLER

87 S.F.

a
a
O
O
a
a
a
a

Locker Room
427 S.F.
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3.1. PRACTICUM DESIGN DOCUMENTATION

R+D CENTER
LEVEL 10
SCcALE: N.T.S.

THIS DIAGRAM SHOWS THE
PLANS FOR LEVEL 10 THIS
IS THE TOP LEVEL OF THE
OIL RIG WHICH HAS THE '
HELIDECK ON IT. SINCE THIS &
IS THE PRIMARY FORM OF TR P
TRANSPORTATION TO AND
FROM THE RIG IT IS

[ verticaL cir.
975 S.F.

HELIDECK
4895 S.F.

NECESSARY TO HAVE A
HELIDECK.

o
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3.1. PRACTICUM DESIGN DOCUMENTATION

AREA DISTRIBUTION AREA DISTRIBUTION
LEVELS 1-3 LEVELS 6-9
Museum: 4372 S.F.
LIBRARY: 632 s.F.
CoOLER: 87 s.F.
DRY LABORATORY: 1367 S.F.
COOLER: 75 S.F.
WET LABORATORY: 417 S.F.
SEA WATER TANK! 2317 s.F.
CLEAN LABORATORY!: 542 s.F.
LockER RooOMm: 427 S.F.
VERTICAL CIRC: 975 s.F.
ScoprPeE Roowm: 109 s.F.
REsST Rooms: 417 S.F.
SAMPLE Room: 193 s.F.
DRY LABORATORY: 842 s.F. STORAGE ROOM: 75 S.F.
LOUNGE: 307 s.F.
CLEAN LABORATORY: 657 S.F.
WET LABORATORY! 407 Ss.F. P —— 771 S.F.
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3.2.

PRACTICUM
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THE R+ D FACILITY IS
DESIGNED TO HAVE A DIRECT
CONNECTION WITH THE OIL
RIG. IT IS MEANT TO BE SEEN
AS HAVING THE SAME KIND
OF TYPOLOGY AS THE RIG BUT
NOTICEABLY BE A DIFFERENT
PROGRAM. HAVING AN ONSITE
R+ D FACILITY, AS OPPOSED
TO AN ONSHORE
LABORATORY, WILL SPEED UP
THE RESPONSE TIME WHEN IT
COMES TO TESTING SAMPLES.
IT WILL ALSO HELP WITH
MONITORING OF THE OIL
WELLS AND WELLHEADS.

THE MARINE FACILITY IS
UNDERWATER BECAUSE OF ITS
PROGRAM. IT WILL ALLOW FOR
A FIRST HAND EXPERIENCE OF
SEEING CORAL GROWING AND
WATCHING FISH INHABIT THE
SPACE. WITHIN THE MARINE
R+ D FACILITY THERE IS A
SALT WATER HOLDING TANK,
THIS ALLOWS THE MARINE
SCIENTISTS TO HOLD FISH
THAT ARE BEING STUDIED.

THIS RENDERING SHOWS THE
CONNECTION OF THE OIL RIG
AND THE R+ D FACILITY.
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3.2. PRACTICUM
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LONGITUDINAL AND
TRANSVERSE SECTION
SHOWING VERTICAL
CIRCULATION AND
HIGHLIGHTING THE 27 F.T.
DEEP HULL
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DESIGN SYNTHESIS

DESIGN DOCUMENTATION
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DESIGN SYNTHESIS
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ELEVATION OF THE MODEL FROM THE R+ D FACILITY LOOKING

BACK AT THE 0OIL RIG
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DESIGN SYNTHESIS

THIS MODE SHOWS THE CONNECTIONS BETWEEN THE
DERRICK, LIVING QUARTERS, AND THE R+D
FACILITY. YOU CAN ALSO SEE THE AMOUNT OF

STRUCTURE THAT IS USED.
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4.1. DESIGN SYNTHESIS

Gulf of Mexico

Trree

DEBIGN THESIE
TTEnECIATE REv £

FINAL BOARD # 1 FINAL BOARD #2
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4.2.

DESIGN SYNTHESIS

CONCLUSION

THROUGHOUT THIS INVESTIGATION, THE
THESIS FOCUS STARTED TO SHIFT
UNEXPECTEDLY FROM THE REDESIGN OF A
RIG, TO THE COMPREHENSIVE DESIGN
ADDITION TO A RIG. MANY SURPRISING
FINDINGS WERE MADE DURING THIS
PROCESS. THESE FINDINGS WERE
RECORDED IN THIS THESIS DOCUMENT AND
HAD A MAJOR IMPACT ON THE R+D
FACILITY.

WHEN ANALYZING THE R-550D OIL RIG, IT
WAS UNVEILED TO ME THAT DESIGN IN THE
LIVING QUARTERS HAS ALREADY BEGUN.
THEY ARE TAKING THE WORKERS’ HEALTH

AND WELLBEING INTO CONSIDERATION NOW.

THIS WAS UNFORESEEN, ESPECIALLY AFTER
WITNESSING THE LIVING QUARTERS DURING
MY VISIT TO THE “MR. OCHARLIE OIL RIG
Museum?”.

THE HEAVY STRUCTURE IS ONE OF THE
FIRST TOPICS BROUGHT UP WHEN
DISCUSSING OIL RIGS. UNDERSTANDING
AND ANALYZING THE LEG STRUGCTURE WAS
IMPORTANT FOR THIS THESIS. |IT TOOK
DIFFERENT MODELS TO FULLY UNDERSTAND
HOW STRONG THE LEG STRUCTURE IS AND
CAN BE.

WHEN DESIGNING THE R+D CENTER IT IS
IMPORTANT TO NOTE THAT IT WAS
DESIGNED AND MODELED DIRECTLY FROM
THE OIL RIG. THE REASON FOR THIS IS
BECAUSE THE RIG ITSELF, WORKS AND
DOES WHAT IT NEEDS TO DO, | DIDN’T
WANT TO DISTURB THAT. | DESIGNED A
SEPARATE RIG. SINCE IT HAS A DIRECT
CONNECTION WITH BOTH PROGRAMS, THE
NAME OIL AND MARINE R+D SEEMED
FITTING.

DURING THIS THESIS INVESTIGATION, |
HAVE LEARNED A LOT ABOUT OFFSHORE
STRUCTURES AND DIFFERENCES THAT
IMPACT THE DESIGN.

IT IS IMPORTANT TO NOTE THAT THIS
PROPOSAL WOULD ONLY BE POSSIBLE IF
THE OIL COMPANIES SAW THE BENEFITS.
THESE STRUCTURES ARE EXTREMELY
EXPENSIVE TO CONSTRUCT. OI1L COMPANIES
wouLD HAVE TO WORK TOGETHER TO MAKE
THIS A POSSIBILITY.
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4.2. GLOSSARY OF TERMS

GLOSSARY OF TERMS

BARGE- A LARGE BOAT WITH A FLAT BOTTOM CAPABLE OF CARRYING LARGE LOADS OF FREIGHT OR
EQUIPMENT

BONE YARD- A METAL JUNK YARD FOR OLD OIL RIGS TO BE BROKEN DOWN AND RE USED IF POSSIBLE
DERRICK- A LARGE FRAME WORK THAT IS USED TO LIFT COMPONENTS PRIMARILY USED ON OIL RIGS
DRILLSHIP- A OFFSHORE VESSEL DESIGNED TO SEARCH FOR NEW OIL AND GAS WELLS

GULF OF MEXICO- A LARGE OCEAN BASIN MOSTLY SURROUNDED BY UNITED STATES OF AMERICA AND
MEXICO

HuLL- A WATERTIGHT FLOATING BARGE. IT IS ALS0O, USED TO HOUSE MECHANICAL AND ELECTRICAL
EQUIPMENT

JACK-UP RIG- MANEUVERABLE FLOATING BARGES THAT HAVE LOG SUPPORTING LEGS THAT CAN BE
RAISED OR LOWERED. THE LEGS ARE LOWERED WHEN ON SITE TO DRILL OR PUMP OIL OUT BELOW THE
SEA BED

LIVING QUARTERS- AN AREA THAT IS DESIGNATED FOR PEOPLE TO LIVE IN

MOORING LINE- A HEAVY WEIGHT STEEL LINE THAT IS USED IN THE WATER TO SECURE A BARGE FROM
MOVING

PLATFORM RIG- A LARGE OFFSHORE STRUCTURE THAT IS TEMPORARY AND HAS EQUIPMENT TO DRILL
OR PUMP OIL OUT FROM BELOW THE SEA FLOOR

OIL RIG- AN OFFSHORE LARGE STRUCTURE THAT CAN BE ONE OF FOUR TYPES, DRILLSHIP, JACK-UP
RIG, PLATFORM RIG, SEMI-SUBMERSIBLE RIG. THE RIG IS COMPOSED OF CRANES, DERRICK, HULL, AND
A LIVING QUARTERS.

SEMI-SUBMERSIBLE RIG- AN OFFSHORE PLATFORM THAT IS FIXED TYPICALLY ON TWO LARGE PONTOONS
FOR EASY MANEUVERABILITY

SPUDCAN- IS AN INVERTED CONE THAT PLACED ON THE END OF A OFFSHORE JACK-UP RIG LEGS. THIS
IS POUNDED DEEP INTO THE SEA BED TO PROVIDE STABILITY FOR THE RIG.
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