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|l ntroducti on

Well control equi pomemprai(dwmhpi sgst emsof several su
control the fIldew daifr iwegl lobdr eanfdl wwias drilling and o
St andar dt s bluinsetgssi red for such operations, includ
(BOPs), choke and ki landoinnterso,| !cBhHymskee nmsairbiufno It s ,an d
composgegnas well as the dijfvadrlt ewi tahn ch rtihsee rs csoypset eoris
WCE failure reporting program

This supplement provides descriptions of each of

BOP stack system

BOP codfprolmary, ,emedgegcyndary
Ri ser system

Diverter system

Choke manifold system

= =4 =8 -8 -9

Example schematic drAwpegdi ar®& included in

Thissippl ement has been revised to reflect updates
schema.

IAPI Standard 53, Bl owout Prevention Equi pment SAwsxXielmsarfyr Dr
equi pment, which comprises the drill]l string valves, gas sepa
equi pment, is al so desicsriebxecd uidne dSthaemrdearacs 9 3 sbsutr el evant to we
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Descripti

1. BOP STACK SYSTEM

ons

of WCE Subun

1.1.The Subsea BOP Stack
The s uBoGPe as fFd gkl)rsén gplrlovi de a means # o do the follow
T Close and seal on the drill pipe, tubing, casi
T Close andnseménomolae and allow volumetric well
T Strip the drill string.
T Hangff the dril]l pipe on a ram BOP and control
T Shear the drill pipe, tubing, or wireline in wu
M Disconnect the rsiaek. from the BOP
T Circul at e &BDPosg atctk t o a choke mani fol d.
Subsea BOP stacks €hadd He( BO ,md MO mpusgni or greater 1
wel l head pr essour egr(eMAVEHP)WI t h:
T A imni mum of one annul ar preventer
T A imni mum of two pipe rams
T A minimum of two sets of shear r gvsqgr eedc er iods wh
can mawe ni mnm ofet of shear rams after conduct |
The subsea BOP st@uwlkfs dfn Mexi dmn Q@uteer Cobhbdagnt al
are equi@ladsseA®RO6WIiac h t wopraenvneualhadrr si x séts of r ams.
Subsea BOP stack mounted choke and kill I ines pro
points to the BOP stack and allow for well contro
T Circulating down one | ine and up the other 1| in
T Circulating down the dril/ pipe and up either
T Pump down one or both |lines.
T Al'l ow wel | pressure monitoring.
T AI'l outl ets cdmrc&ctshdl tl o haalvalaltreeonay ad¢ vyetsr, ol | ed.
1.1.The Surface BOP Stack
Theurface BBIPg &t eschkaolgyli dpe a means to do the follow
T Close and seal on the drill ©pipe, tubing, casi
T Close and seal on an open holepandtiaabhsesw volum
T Strip the drill string.
1 Shear the drill pipe or tubing when blind shea
T Circulate across the BOP stack to a choke mani
2Al 1l shall statemeandis dr &8er egqoai ARIMmedt s .
SSubsea BOP stack classifications are described in section 7
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Jaeukp rigs, which oper &8O <«4AQ®)Q,h et ysphiadCd lakss WRAEst ee r a
( ormen nupraev eanntdehrr e et wpaem pr evewit eh sa M®BOPIi mum anti ci p:
surface pressure (‘“BABSPhrcef BOP, 80@Qcpgsichoke and kil

access points to the BOP stack and allow the foll
T Circul atingl dmevnandeukithe choke | ine.
T Circulating down the dril/] pi pe and up the cho
T Pump down the kil l i ne.
T All ow wel |l pressure monitoring.
T Al I outl ets connected to the BO stack shal/l h
remote controll ed.

1. BOP CONTROLS

1.2.The Subsea BOP Control System

Subsea BOP consthraldlveyshembohl ewsngt her wi se noted:

T Redundant control pods

T An autoshear emergency control system

T Adeadman emergency contr ol system

T An ROV interventidn ssyesdcemdary contro

f An acoustic secondary contr ol system (optional

T An emergency disconnect sequence (EDS) (mandat

dy namipcoasliltyi oned (DP) vessel but optional for

Fig@8sbkhows a typical example of a control system a
shear re&msampl ehcan be closed from seven differen
The API Standard 53 mini mal requirements do not s
components available and in use today. Not only d
various pawehbssobptowvhde readbacks in the form of
meter readings, pressures, temperatures, alar ms,
and |l ogged. Much of this informationtbstakso sent
shorebases for further monitoring or troubleshoot

1. 2.Tlhel .Pri mary BOP Contr ol System

The primaeoyt BOPFsygdtiemm!|l adest he functions that can
monitored from any one of multiple panels on the
t ool pusherds contr ol p apnaen ¢ | )o.r Eaucbhs ecaf ntah enst ee npaannceel
the BOP stack functions. Any one of these panel s
pods, each of which receives the signal but only
fully redbedaaoati ve pod and on standby for i mmedi a
pods, mountedeonmahiene UNRRrdeoaadkeagtehd mul tipl exec
the surface, and send the hydraulic fluitd omt t he
The contr ol pods each have independent MUX (mul ti
4Surface BOP stack classifications are in accordance with API
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panels. The BOP stack also has at |l east two indep
|l evels of redundancy throughout .

Al hough the two adntirpdle pahslandrmvide full redun
stack, there are some events that could prevent t
I n anticipation of such circumstances, the subsea
conterqali pment , including the emergency and seconda

1.2.TThe .BOP Emergency Contr ol System

The emercgancyyl|l (Fsgdtiem| udesaut omated deadman and a
controls, which are independent ofThteheaophemary co
sy s tweinh | automatically shwt iisndibBBeowalelch @de dief | blee
accidentally. The deadman system will shut in the
pods are simultaneously |l ost.

1.2.Tlhe3.Secondary BOP Control System

The secondary control system icnec lcuodnetsr oB O asnteal csk snu
the remotely operated vehicle (ROV) can connect t
externally The secPing®md soonncblbdagosmasmopgt icomal o
interface with a SThhdabeonendanyrobnpodl system a
of selected BOP stack functions via one of two re
coded aodle sirgnsmitted through the water from ei

|_\

2.The Surface BOP Contr ol System

The BOP control system(Ffi @m@)ria suusrufaalcley BaOPc Isotsaecdk | o0 0
hydraulic Bydtamli ¢dlipPWerssnirtt zes the hydraulic f
reservoir tank, which it stores in the surface ac
regul at or ,diwheiccths tthheen fl ui d to a contr ol mani fol d.
valves for each function which then direct the f|I
function such as opening the annul ar ainsnudpaer atsed,
returned to the reservoir. Other than having two
directional control valves, the individual contro
shear ram has only one lIcwaoysse pshuypspilcyallliyn ea c cheusts iibtl €
accomplished by having multiple sets of rams in t
1. RI SER SYSTEM

The marine drilling riser system includes all com
bottom of the diver ttelri.s Onn al wvdéds eaa Gwasrtteint,y (st ri
the rig.-f ootl2cd@Padbl e - FTogt thatnwusewi 75 have 160 | oi
of Apupo joints which have similar speci ftihceati ons
correct overal/l measurements to be reached.
FiguskPows an example schematic for a riser joint.
Aiboxo on hbepbbhhend Mmas male stabs for the main t
SOptional, in this casen wméfehe e@emiuy ptmenthelifnamalalcatuisti ¢ c ol
mentioned on the permit to drill, then it is expected to be
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mud boost, and hydraulic conduit) Ilines. The box
contains individual redundant seals fdrtrarch | ine
depending on the style of riser there may be bol't
togeMoaedteewpat er riser joints wildl be enclosed in b
wei ght of the riser and mheslipnto keep the riser st
Above the riser joints is the telescopic joint. T
with a | arger bore outer barrel at the bottom and
sealing units in the mcddl ¢o The outser Iariaelg, cam
connects to the diverter completing a sealed cond
equi pment on the rig.

1. DI VERTER SYSTEM

The diverteFi g@uespmenint ed underneath the rig floo
the interface between the drilling riser on a sub
surface systems, and the @drcompogent ssiidn¢imude s
housi ng, the diverter assembly, overboard and fl o
and operation of the diverter systems are similar
I n the event of ra as hballolwow tg,ast hkei cdki voer t er packing
closed to prevent the flow from i mmediately reach
closed position automatically starts a sequence t
the overboard |ines simultaneously to prevent a ¢
definition, not a bl owout preventer. Rather, it i
the drill floor vital minutes to evacuate in case
1. HOKE MANI FOLD SYSTEM

The choke mankif@g®rdes spsat amrangement of piping, val
instruments used to controf pheswatl ze@h&e|l hbdsedanp
choke manifold system are from the drape hoses to
mani folds are designed to allow wellbore fluids t
directed to the pgraperello&&atilompebatiomn, this cou
mud (drilling fluid) from the mud pits via the st
With a BOP clcoutedmud,heorgassi mply the | ighter mud, [
back to the manifold. When the fluid reaches the
adjustable choke designed to restrict the flow an
wel | .

Al choke manifolds must haveratr eldauansdta rffttvijfo paickjpwsste
choke becomes blocked during a well kil operatio
throaumhternate choke with minimal disruption. The
mani fold are essentially the pssame sfuarf abcoet s yssu besmesa
the surface systems are often | esst hveermnsaantiifloel d.n t
APl Standard653,1s&camdnsg. 2.2.6
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Appendi Exa&mpl e

Schemat

The following pages present example schematics e
Fi gur eExampl e Subsea BOP Stack
CHOKE
LINE
CHOKE KILL
I |SOLATION 1SOLATION R
" VALVE .
UPPER h ]ﬂ] =
ANNULAR £ \' e =
BOP N
o
Tl
conecron D,
CHOKE
LINE
FEMALE
CONNECTORP LMRP
LOWER
STACK
o woog
YELLOW 1 MALE 1 BLUE
POD STAB POD
RECEPTACLE = = RECEPTACLE
R UPPER
g SHEAR
RAM
g, LOWER
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¥ RAM
UPPER
CHOKE
VALVES
UPPER
MIDDLE Q‘:LLVES
PIPE
RAM
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VALVES
LOWER
i WELLHEAD KILL
él é CONNECTOR VALVES
BOP = bl owout preventer; LMRP = |l ower marine riser package.
Source: U. S. TDhreapnasrptometBatitriechnu of Transportation Statistics, S

Il C S
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Fi gRrEex a mpSlue f
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Source: u. sS. De
Statistics, Saf

reventer.

partment of Tramsiportation, Bureau

e OCS.
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Fi gBrEex ampSluebsea Shear Ram Contr ol System Arr

Deadman /
Autoshear
HP CLOSE

HP = high pres

S ROV = remotely operated vehicle.
Source: Um&nt De

ansportation, Bureau of Transportat

- c
[
o ;
- -
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Fi gurEex ampSlueb s e a

i
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Pilot
Pressure
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N ~ Manifold
&) K é 10 Pressure
8 0-3K
o . EF @
Supply Manifold
Pressure Pressure
5K-3K 3K-0
Theog
@ -G Q) &
EHBS/Acoustic Cavity #1 EHBS/Acoustic Cavity #1 Cavity #1
Accumulator Shear Rams Shear Shear Rams Shear Rams
SUPPLY HP CLOSE Accumulator OPEN CLOSE
SUPPLY
Shear Ram
Pressure . . . X .
0- 10K This schematic shows the typical hydraulic controls in one of the two redundant pods.
X used to control only one set of shear rams.
BOP = Dbl owout preezdmanm/, a DIMAShdaOiHosgsobémhydr aul i cs
LOEl»ss of; eEdB8reirgency hydrauli cdRb @hk pp esysuitrem
Source: u. S. Department of Transportation,
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Fi gwbrEex ampElmer gency Deadma@dnnturtmols hear

Acoustic Accumulators

Loss of Loss of DMAS DMAS
Hydraulics Electrics ARM DISARM
B

RIRINY

T
ijﬁ J_ Bypass
= 5 =

Recommended
Precharge 3,000psi +
Hydrostatic Head

DMAS/Acoustic Shear Accumulators e
71 x 15-gallon 6,000psi Rated Shear Ram CLOSE
Precharge 1,500psi + Hydrostatic Head
g g g I
B
o

Y = yellow; B = blue; DMAS = deadman/ autoshear syste
bakup system.
Source: u. sS. Department of Transportation, Bureau of
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Fi gwrEex ampSlecondary Acoustic Control

Deadman / Autoshear Shear Accumulators

Syste

S-10 $9 $2 $3 S4 S5 S-6
Riser Riser  Cavity #1 Al
Connector  Connector  Shear Stabs Cavity #4
Primary  Secondary  Rams UPR
@ 'QOV‘ @@ DISARM ~ ARM  UNLATCH UNLATCH CLOSE  RETRACT  CLOSE L ae
wiz L _
6,000psi éﬁéﬁéﬁéﬁgﬁéﬁéﬁ%
25058 ral g1 T T a T Lr‘L
Shear £ J_"_\_L‘J LIJ LIJ h 101 121 101
HD@ ? ? S 2
f’% bl O *Q O Q
\ 63K
60 % %ﬁ L - 4 - +
Arm/
Disarm
Thogg
Acoustic Accumulators
23x |5-gallon 6,000psi Rated
Precharge 1,500psi + Hydrostatic Head
90 0 08| e
; w
ROV = remotely operated vehicle; UBR = upper pipe ram
Source: U.S. Department of Transportation, Bureau of
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Fi gurEexampRieser sJoi nt
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Source: u. S. Department of Transportation, Bur eau
Transportation Statistics, Saf eOCS
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Fi gwBrEexampliever tsdremSy
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Source: U.S. Department of Transportation, Bureau
Statistics, SafeOCS.
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Fi gud.Ex amplheoke Mani fol d

MGS mud gas separator
Source: u. S. Department of Transportation, Bureau of Tran:
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