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Koho za to vsSechno vinit ?

Pred 152 lety vyvrtal pan Edwin Drake prvni uspesny
naftovy vrt v Titusville, Pennsylvania, USA (27.8.1859)
~ 21 m hluboky vrt téZil 20 barelu nafty/ den

Mrtvé more (9. st.pnl) Mezopotamie a Persie
(8. St. pnl) Cina (2. st. nl)

1854 Bdbrka, pol.€. Rak-Uh monarchie
petrolej pro lampy, 1869 — Mikova, vych. Slov.
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Havarie Deepwater Horizon 20-22.4.2010

11 mrtvych =
pri explozi
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2010 se
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Skvrna rostla od dubna do srpna 2010
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To neni COkolada
se Slehackou
ale pléi \Y/
Alabame

Kdyz ropa doplule na plaze a
zaplavila baziny




Obeti

Tahle morska zelva a
500 dalSich to neprezily.

Vyburcovane usili

Zachranari vyhrabali vejce
z 134 hnizd, prenesli do
Cistych oblasti a vypustili
2134 mladat do prirody
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Delfini vazi 300 kg a jen stézi je lze

pochytat a prevézt do Cistych vod
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Pokusy zmirnit skodlivé nasledky
Zapaleni ropy na hladiné

Skodlivé zplodiny
s dlouhou zivotnosti

Ropa — prirodni latka

okamzité mnozeni degradacnich
baktérii
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Ochranné hadicové bariery kolem
pobreznich mocalu

Ir il - My pools of oil moved into
Loitsiana’s wetlands, BP boats Ladd
vellow and orovge boom fe corral the
oil for clesup, white oo to soak it
wpr. Ol covered the grass, bt by
miic-fuly new growth had spro sited

11 s BN AL




1. pokus — aktivace preventeru erupce
25.4.2010

Four robotic vehicles try to
activate the blowout
preventer al the wellhead. I it
had been successful, the

BLOWOUT hydraulic valve would have
PREVEMTER ooy DRILLPIPE
e e | - been able to stop the leak.

Ventily
preventeru

Valve mechanism

WELLHEAD ——

Usti vrtu

Flow of oil

Seafloor




2. Chemicke dispergacni latky na ropné havarie

Coil tubing sent
down from a
construction
vessel delivers
dispersant to the
source of the leak.

rmované potvrubi

o ny
ter

30.4.2010




3. Pokus — zahajeni vrtani zachrannych vrtu

Relief well 1 DRILL SHIP Relief well 2
DRILLING STARTED DRILLING STARTED

ey 2 ! MAY 16
L
~

Oy

30.4.2010



4. Nasazeni lapacCe ropy na polamany konec potrubi

DISCOVERER
EMTERFRISE drill
ship would store
the collected oil,
separating out
water and gas.

Containment

| dome

ol —

——

Oil, gas
and water

AREA OF
DETAIL

THE DOME would 40 feet
be lowered with

cables in the

vicinity of the leak

and then guided Base
with robaotic sub- 24x14
mersibles onto the feat
main leak at the

end of the riser.

IMMER FIPE would
lead oil to Discoverer
Enterprise.

GUTER FIPE would be
used to circulate
warm surface water
to prevent the
formation of ice,
which could stop the
ail flow in the inner

pipe.

Zvon

FLAPS would prevent
the dome from
sinking deeper than
15 feet into the sea
floor mud.

LEAKIMG RISER PIPE

OPENING on the wall

would allow the pipe
end to be enclosed
inside the dome.

5. Napojeni
nového potrubi
na polamaneé -

ropa do
tankeru
16.5.2010

Zarizeni pozdéji
selhalo
Vytvarel se
plynovy hydrat,
ktery ucpal odtok

7.5.2010



6. pokus Top Kill  Pumpovani tézkého
vyplachu a ucpavky do usti vrtu

.

@ ~ drill ship at the surface - COLLAPSED oEEPWATER
pumps heavy drilling mud db DRILLING
down a pipe. Rie

Blowout
| Preventer
At the manifold, mud is pushed e "
into “choke” and "kill” lines.
The manifold also contains
| junk material to be released -
into the lines. CHOKE
LINE
PIPES — |
FIVE
Manifold HYDRAULIC — JUNK
VALVES MATERIAL
0|L—_—

16,000
FT.




7. Pokus — uriznout spatné potrubi
- nasadit novou hlavici na preventer

o A hydraulic shear e The operators inmtially try to use a 9 A 21-inch pipe is lowered
cuts off most of diamond wire cutter to cut off the and connected to a dome
the bent 21-inch remaining pipe, but it gets stuck. already on the sea floor.
pipe still attached The hydraulic shear is usad to Robots position the dome
to the blowout finish the cut, but with a more and pipe on top of the
preventer. jagged result. sheared opening.

9 9 RISER

CHAMCND PIPE
VARE
CUTTER CAPTURED
oL
— DOME
___ SEAL
BLOWWOUT
PREVENTER e

II
-

DRAWING NOT TQ SCALE SEABED

Zarizeni nefunguje 31.5.2010



8. Pokus

o

Injected
methanol !

ipean Nasazeni uzaveru

na preventer

X
ucpaly se
ventily
a nedaji se zavrit

Escaping

Top of ail and gas

Dlowout
preventer
stack

ropa dal unika

3.6.2010



9. Pokus — dari se odvadet ropu z

preventeru i lapace (zvonu) do tankeru
Q4000

Discoverar
Enterprise

Q4000 se vSak
zaplni
Ropa i plyn se pali

16.6.2010

Mol Lo scake



New cap
assembly,
shown

at right

Blowout

preventer [§

Seafloor

10. Pokus -
novy uzaver
vrtu

uspesne

sance
uzavrit
proud ropy

16.6.2010



Helix Producer Clear Leader Discoverer Enterprise Toisa Pisces

Can process 10,000 to 15,000 10,000 to 15,000 20,000 to 25,000
20,000 to 25,000 barrels per day barrels per day barrels per day
barrels per day

az 80 tis
barelu
denné




COMMECTIONS TO
SURFACE VESSELS

0 The rams, or hydraulic valves, on
the sealing cap assembly are closed
to stop the flow of il from the well.

THREE

RAM  OPENHOLE RAMS

The entire sealing cap
assembly, which includes
the rams, is outlined.

3 Lines from the blowout
preventer to two production

vessels on the surface, which BLOWOUT
have been collecting oil and gas, PREVENTER
are closed.
SEAFLOOR
CASING
0 Sensors on the cap
assembly measure the pressure RELIEF WELL

of oil rising from the well. If
prassure builds to a significant ELOW
level, the flow is probably not OF OIL
leaking on its way to the

seafloor, and the rams could

remain closed. Lower pressure

would be a sign that there might in very quickly in order to
be a breach in the casing and overcome the pressure of
that the flow is escaping. the rising oil.

The pressure readings will
serve as a guide for relief
well operations. A higher
pressure reading might
mean that heavier mud
would need to be pumped

12. Vrt uzavren
Ropa prestava
proudit

Monitoruje se tlak
a tésnost vrtu

15.7.2010



HOS BLUE

e 13. pokus

Static Kill

DEEPWATER — ¥I

HORIZON
DRILLING
RIG

COLLAPSED |
PIPE

Pomalée
pumpovani
barytoveho pres
vyplachu do

usti vrtu pres
preventer

resenaoir.
PIPE
Once engineers
ol determined that
I R v
pressure in the well
PHEBEF';'SE was stable, they -
RESERVOIR repeated the process 3_ 8. 201 0 on.-‘l
with cement. 18,000



14. Zachranny vrt — navrtat zboku havarovany vrt a utesnit

RESERVOIR

Cement pumped into a valve on the blowout preventer
during the "static kill" has successfully plugged up the

Macondo well's pipe.

Test results show that it is
possible that some of the
cement has come down the
casing and into part of the
annulus. BF estimates that
about 1,000 barrels may be
trapped in the annulus.

One concern is that if the
relief well is used to pump
more mud into the Macondo
well, the increased pressure
could potentially displace a
seal at the top of the annulus
that connects to the blowout
preventer.

BORE HOLE

ANNULUS

PIFE

MuD

RESERVOIR

Noveé riziko —
Pretlakovani
Mezikruzi ?7?

14.8.2010



15. Zachranny vrt navrtal zboku havarovany vrt a
definitivne byl zacementovan vnitrek vrtu.
Konecné zastaveni toku ropy a plynu
po témer 5 mesicich boje. 21.9.2010
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Fixni

SEAFARING RIGS

Floating rigs, first developed in
the 1960s, have opened deep
water to petroleum exploration.
Floating platforms allow
siphoning of oil from wells that
can be many miles from shore.

200 m pod hladinou

-

flumnm'r Sl
WATER WELLS
,_/Ii In the Guilf since 1987

1500 m pod hladinou

Scale varies in this perspective

The distance between Port Eads
and the former site of the Deep-
water Horizon is about 50 miles.

b -t

Vrtani
V MOFi

TENSION-LEG

Type FIXED SEMISUBMERSIBLE FPS*

First used 1938 1989 1963 Early 2000s
Depth (ft)  Upto 1,754 Up to 5,000 Unlimited Unlimited
Example () VK821 €3 Ram/Powell €3 Deepwater Horizon () Na Kika

na selfu

N a o I o'ﬂoating Production Systems
sloupech ponorné Plovouci

plosiny Plosiny
trsoveé vrty

na svahu

hluboké
panvi
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Lozisko Tiber a plosina Deepwater Horizon

Co tomu pfedchazelo Potvrzeni
loziskovych
zasob

3. zari 2009
4000 milionu
barelu
ropy(~5.5 102 t)

\ Oil field®
~__ location

BP 62%, Petrobras 20%, ConocoPhillips 18%



Tiber a Deepwater Horizon
nejhlubsi vrt v nezpevnené panvi

e =
o e P
e T e
=
Vyska letu 35 000 ¢ e
dopravniho letadla ~Ajriner T
10 668 m cruising
altitude N
’ VySka Mount Everestu
29,029t —— 8 848 m
Height of
Mount
Everest

Konec¢na hloubka 35,055 ft

i Total depth .
Vrtu z ploSiny B i ﬁf;m .

10 685 m platform



Tezba ropy v mofri v r. 2009
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Zavery
1. Rostouci poptavka po ropée tlaci tezbu do hlubsich mori.

2. Rada firem si je védoma rizik a tlaku vefejnosti a ma
zajem hlidat technologie — zabranit havariim

3. Na doposud nejhorsi pohrome vyrostli novi zachranari a
byly ziskany zkusenosti. Budou velmi zadani.




