PIPE GUIDE ARMS FOR BLIND SHEAR RAMS CROSS-REFERENCE TO RELATED
APPLICATION: This application claims priority to provisional application S.N. 61/496,835, filed June
14, 2011. FIELD OF THE DISCLOSURE: This disclosure relates in general to well drilling and in
particular to a shear ram assembly for a blowout preventer ("BOP") that has guide arms to move a well
pipe away from a side wall of the bore of the shear ram assembly during shearing. BACKGROUND OF
THE DISCLOSURE: Offshore drilling rigs normally employ a riser to connect the subsea wellhead with

the drilling rig. A blowout pr er 5 !5&?3% EK? d rigs also use blowout
preventers. A blowout preve sGaq @%ﬁ%@%%ﬁgﬁé égeéf% %r closing the riser in the
event high pressure in the wellbore begins pushing the drilling mud upward. Those features include an

annular blowout preventer that seals around pipe regardless of the diameter. The blowout preventer
also has pipe rams that are sized to close and seal around pipe strings of certain diameters. The

blowout prega@g@*#@ﬁﬁwm #k\%ﬁ)&‘ﬂt%‘%ﬁ%%ﬂwt“”g or a production tubing string in

the event of an emergency.

This application claims priority to provisional digation S.N. 61/496,835, filed June 14,
2011.

FIELD OF THE DISCLOSURE:

This disclosure relates in general to well drdgliand in particular to a shear ram
assembly for a blowout preventer (“BOP”) that bagle arms to move a well pipe away

from a side wall of the bore of the shear ram asbeduring shearing.
BACKGROUND OF THE DISCLOSURE:

Offshore drilling rigs normally employ a riser tormect the subsea wellhead with the
drilling rig. A blowout preventer is located atcaver end of the riser. Land rigs also
use blowout preventers. A blowout preventer grgd assembly having many features
for closing the riser in the event high pressurta@wellbore begins pushing the drilling
mud upward. Those features include an annulardalopreventer that seals around pipe
regardless of the diameter. The blowout prevesitar has pipe rams that are sized to
close and seal around pipe strings of certain diarse The blowout preventer also has
shear rams that will shear a drill pipe string @raduction tubing string in the event of

an emergency.

Pipe shear rams have two rams, each of which hkgla mounted to it. Pistons move
the rams toward each other to shear pipe exterkdinggh the blowout preventer. One
blade is located at a higher elevation than therahd slides over the lower one when
the shear rams close. Often the pipe string wilbth-centered relative to the axis of the
bore extending through the shear ram assembly. bldaes have converging side
portions that lead to a central area for centdthiegipe as the rams close. In some pipe

ram assemblies, a remote possibility exists tr@pthe string will remain at an outside



Pipe shear rams have two rams, each of which has a blade mounted to it. Pistons move the rams
toward each other to shear pipe extending through the blowout preventer. One blade is located at a
higher elevation than the other and slides over the lower one when the shear rams close. Often the
pipe string will be off-centered relative to the axis of the bore extending through the shear ram

assembly. TheblatasehByrRCAMNREINGSHIEE PAIdANSshRS IeadriechfineieabpERRiFRY 6EMigripipéhe pipe
as the rams close. In some pipe ram assemblies, a remote possibility exists that the pipe string will

remain at anS§ifiéide wall of the bore during closure, which could lead to incomplete shearing of the
pipe string. SUMMARY:: The pipe shear ram assembly has housing with a bore extending vertically for
the passagesiiMpip&RString. The assembly has first and second ram blocks, each having a blade, the
blades being positioned such that one slides over the other when the first and second ram blocks are

moved forward to a closed position. T uide arms protrude from.the first ram_block toward the
amond ram b DR Ry PR e R B R i e e AR BRRO enaing
rearward froof thpipp stivegwatgeassdatsly hes firghandpaddn vl esa) etivtrihaimth e ke, anel guide
the pipe string toward .an axis of the bore in the event the first and second ram blocks are moved to the
Closet positBASHSIR EHBSUASH SFBARFAANE SBc BB ST D GIotSe Lo AL Sae R0
substantiallygiaeieaare digiaeg oiavaial tood 3ltarel gfdbieidiist Tl &laank 8 @iruge eroed gecof i@n

outboard end of the blade of the first ram block. Preferabl% each of the wedge surfaces is located in a

vertical planE™R BISEHh IV EREESREANAFAB ISR t QEUEG AR eRad'MaRdYMRIES of the
bore in one ggpgeingnhrE/BbafdNgJredar StitacRa A dariiatif-aghefike tadardnay have a

length between outboard ends that is less than a diameter of the bore. A pair of recesses are located

on the secorl@"fARt BRRK Ha/RRRtdpHR R BAJES PIRESHAIBEHISRIRG SHHWP WA AFeXi2 &iving the
guide arms whepdhe firii @adsaagrdiraimAlp ke snevrFAEIeE! Prs RO HAB- dFRasdHqi dBRiGpCesses

has an upper wall. The guide arms are mounted to the first ram block so as to avoid sliding contact
with the upper walls as the ram blocks move to the closed ggsitio . The bottoms and outboard sides of

the recessed M) HeETNENINYHe BriESIMAEA: GRBSIEELBFthOtirRYIR BISIACRIAS (OERIER blade of
the second reipSigetameneisdhecdipsad aomi@ard of a tdcee first ram block as an upper edge

of an outboard end of the blade of the first rawckl Preferably each of the wedge
surfaces is located in a vertical plane. A distdoetween rearward ends of the wedge
surfaces is less than a diameter of the bore ineomgodiment. Each of the wedge

surfaces may be flat.

Each of the blades may have a length between autleoals that is less than a diameter
of the bore. A pair of recesses are located orséitend ram block adjacent opposite
ends of the blade of the second ram block for vétgithe guide arms when the first and
second ram blocks move to the closed position.hBathe recesses has an upper wall.
The guide arms are mounted to the first ram blockssto avoid sliding contact with the
upper walls as the ram blocks move to the closeitipn. The bottoms and outboard
sides of the recesses may be open. In one embuwtlithe blade of the first ram block

slides over the blade of the second ram block vihéime closed position.
BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 is a perspective view of the ram blocka shear ram assembly in accordance

with this disclosure.

Figure 2 is a side view of the ram blocks of Fegfir



BRIEF DESCRIPTION OF THE DRAWINGS: Figure 1 is a perspective view of the ram blocks of a
shear ram assembly in accordance with this disclosure. Figure 2 is a side view of the ram blocks of
Figure 1. Figure 3 is a top view of the ram blocks of Figure 1. Figure 4 is a bottom perspective view of
the ram blocks of Figure 1. Figure 5 is a front view of the upper ram block of Figure 1. Figure 6 is a

top view of the bladeiggrdPididerapfedl SreHamiiatkelef 6igigadk shown in an open position.
Figure 7 is a top view of the blades and guide arms of Figure 6, shown in a partially closed position.

Figure 4 is a bottom perspective view of the rdocks of Figure 1.
Figure 5 is a front view of the upper ram block=ajure 1.

Figure 6 is a top view of the blades and guidesasfithe ram blocks of Figure 1,

shown in an open position.

Figure 7 is a top view of the blades and guidesaofmFigure 6, shown in a

partially closed position.

Figure 8 is a perspective view of the ram blockBigure 1 installed within a

subsea blowout preventer assembly.
DETAILED DESCRIPTION:

Referring to Figure 1, shear rams 11 are shown vechérom the housing or bonnet in
which they are located. Shear rams 11 are patram BOP assembly that is part of a
stack assembly. In the case of offshore drillthg,stack assembly is located at the lower
end of a riser extending downward from a drilliressel. The lower end of the BOP
stack assembly secures to a subsea wellhead sedlfor. The BOP stack assembly
will normally also contain pipe rams, variable baens, and a quick disconnect
mechanism for disconnecting from the riser in then¢ of an emergency. When
actuated, shear rams 11 will close the through aondealso shear pipe in the well, such

as drill pipe, tubing, or casing.

Shear rams 11 include an upper ram assembly 18dpaviace or forward end 15. A
semi-circular seal groove 16 is located on the ugpde of upper ram block 13 for
receiving a portion of an elastomeric seal. Amparpshearing blade 17 mounts to
forward end 15. Upper blade 17 has a forward 28csith an upper edge 19 and a lower
edge 21. Lower edge 21 extends forward farthen faxward end 15 than upper edge 19
in this example, resulting in face 23 incliningatale to vertical. Face 23 is also
generally concave or converging, resulting in theter of face 23 between its outboard
ends 24 being recessed relative to the more forp@nttbns of face 23 at outboard ends

24. A variety of different shapes for upper blddemay be employed.



Figure 8 is a perspective view of the ram blocks of Figure 1 installed within a subsea blowout
preventer assembly. DETAILED DESCRIPTION: Referring to Figure 1, shear rams 11 are shown
removed from the housing or bonnet in which they are located. Shear rams 11 are part of a ram BOP
assembly that is part of a stack assembly. In the case of offshore drilling, the stack assembly is located

at the lower pipskqfiadisarestendirasonsnertiopumb i srupRe rdheloweropneefdhg BOP stack

assembly secures to a subsea wellhead on the sea floor. The BOP stack assembly will normally also

contain pipe FERRY, 94N aBreIBHE ReOraRARGRIAHSMARH EERTR AHaRIs ABidP I BEYFRIEEHBSrom the
iserinthe eygl a0 BRIEACK, YN8 #614abRdngNBARSaEA e bRSe: M hiouaheall and also

shear pipe in the well, such as drill pipe, tubing, or casmrg. Shear rams 11 include an upper ram

assembly 1PHEWES M@rarﬁd%?geémﬂmgﬂ@@wei &11@«86@-’5_7 GloRRema %’é-at@asgﬁmsupper
side of uppeg iy UG bHIOMRSRIYRY 2PRIHLIRIAR FERIARSHS GEat I PURRES RGHGAtRde 17

mounts to forward end 15. Upper blade 17 has a forward face 23 with an upper edge 19 and a lower

edge 21. Lo@éﬁ@age M@dgg@g@wa ﬁ;ﬂﬁ@a:‘prtsqm@him@léh@ v eppaf dthpandsidenis
example, re%*)th% J§°%4eH ri‘ﬁﬁﬁgﬁg Ef?!féz'é‘?ng &ﬂ&ﬁ%ﬁ%@@gﬁ&f%&%ﬁ@%éw%§ Qe;lative to

converging, resulting in the center of face een Its out ends Ing recessed r
the more forindiispexdongief 1aesige atidadsodtdrendecd fldivalifatelifisrehoshapeat isalgper blade

17 may be e [ ' . Igcat X i re 0

forward end %@l@gcﬂggr%&ﬁ%%?ﬁ@éﬁﬁ% %%(%g?gﬂ?ﬂvéit uppaéﬁﬁ%qﬂ? tﬂ%ﬁg%ﬁ}gﬁ%ﬁ%@%%@
otherwise attatleed)swihahe bly J0ettbgresfasiaine soHaokiidads R8saaddaidaltipandesittel 27hoard
side 27 extepding forward from g base 37 of gach arm 25. Base 37 is.designated to be where arm 25
i forward HEL AT LIe L AR b e T P SR e oAb 21 s from
a junction witippehosvdar 8 2t vikiflaband dncee bt it tipa POlaiNdch exboapte sideRBandgarabelelitva
longitudinal axis 28 of sheay rams 11 in this example. Wed§§ sugage may be a flat vertical surface,
as shown,th%?ti'gré?l?%r%ﬁ eaﬁtgigerérﬂéﬁ(fée%'?&é?tﬂam%ﬁ V48 R $ embodiment, wedge surface

31 is at an angle of about 30 degrees relative to longitudinal axis 28 and to inboard side 27. Rather
than flat, wedgeshorarcs Figioel@ heppeusidel 38iitaspatedmpaiddea @b dras @penpper kidek33 that is

flat and in a horizontal pl in this example. A chamfer or.hevel 34 optionally may,be at th
intersection o?rﬂvﬁﬁgresﬁ@g%%bﬂﬁ] L{I%p%rgf%gser]%)\yvvg iy eurzelzi Z%B%jeer (813 |smscp¥§8§08 a g?lgwer
elevation onuneT tgpebl ddaderd/arthetis1 6xharplep pechiade idvsie @ye @l ebgperrmid25B3sis not

located directly under er blade 17 in this le becayse inboard side 27 of each arm 25 is
oroximat AP B TAEEN S S LI SRAD 5 A PR A S P AL 2R i
Figureds. Aésﬁh(ﬁ/ig#rrﬁ?F@@m:ﬁ iwfawanglhémstia aaﬁxtargmmwmmmmmaaﬂlplmw frlom
forward end 15. The junction of_inboard side 27 wijth wedge surface 31 is approximately in vertica
tignmont wiPRSTRSCUAGS AAd S OB BTN dolier SRR AT A f AP WEGE sonface
31 joins inboaieside3z ipppesiimiedniie sameHitigner fiaih & pRestémoblgssdpenaky Br@dS as the

distance from forward end 15 to the upper edge 19 of upper blade face 23 at outboard end 24. Each

guide arm 2% PR’ aRMIRboIr ReHLEE BRI oM d&dronYEHIB aSH RIS JPWHSHE fde 35 may
be at an acuiganslpTalaive©IanEtdRA axisoRs Updbis SMERRINS Ble e BoUeABdRIEAROUL 15

degrees relative to longitudinal axis. Tip 29 has a smaller height and width than base 37.
from forward end 15 to the upper edge 19 of upjetdoface 23 at outboard end 24.
Each guide arm 25 has an outboard side 35 thabhdxtieom arm base 37 to tip 29.
Outboard side 35 may be at an acute angle rel&ivengitudinal axis 28. In this
embodiment, the acute angle is about 15 degress/eeto longitudinal axis. Tip 29 has

a smaller height and width than base 37.

Figure 4 shows a lower side 39 of each arm 25. dr@ide 39 is shown as being flat and
in a plane parallel with upper side 33 (Fig. 3)beveled surface 41 may join an outboard
edge of lower side 39 with outboard side 35. Bedeurface 41 is shown to be in a

plane inclined relative to horizontal.



Figure 4 shows a lower side 39 of each arm 25. Lower side 39 is shown as being flat and in a plane
parallel with upper side 33 (Fig. 3). A beveled surface 41 may join an outboard edge of lower side 39
with outboard side 35. Beveled surface 41 is shown to be in a plane inclined relative to horizontal.
Referring still to Figure 4, and also to Figure 5, the lower side of upper ram block 13 has a sheared
pipe end recReseAAN{RSAR S ERihasA &edr Ayl teariii dia il deisia SigruypE Mamians &1 Y\alkportions
45 and 47 are vertical walls positioned to receive the uﬁpgﬁer end of a well pipe after it has been

sheared. Re@riarRAPIHS A 46G85AUARaB8ESH &R J BarRIBReSIR Aenat doblsrridewtRlside wall
portions 47, WrﬂﬁtrMFp@FﬁSﬁ§Q@°§I§Jqﬁ§&aﬁ&iﬂ€aﬁ§‘ﬂ)6%ﬁﬁﬁ§eﬂ3t@%éﬁﬁﬁkﬂ% Gisise 4 also

illustrates a T-shaped connector slot 49 on the rearward end of upper ram block 13 for connecting to a

piston rod. FRSIErAhg HgdiRiReraderdtinasiSRen shsdedk Bl ek iPde AtolsZdHEdI aR§hasent with
upper ram bl&&'ﬁ@aﬁﬁ&{sf EIMOIREl 3hdhded AT SDE Rddabiv Reralahihiopward £ 15 of

upper ram block A top seal groove 55 in the upper side of lower ram block 51 receives an
elastomeric S8BPaRMaRgRIAiENSaaIRiPEovRd BEREsS et BifRashigrse #l wisenltustrateske 13, 51 are
in abutment i eReth RHIGoF 3F P98 6% AL RESRASATIN i GilAn! BREK PAYAIAh LRy Ao eared
pipe end reces%bwafor recelt\(/)ing the?ower en§ of we pirrlJe gaé#ter S ear%mg. S earecﬁ pipe %r??i recess 57
has a curvedigianwatl.portion 59 that blends with two straight side wall portions 61. Other shapes are
feasible. A lower blade 63 attaches to forward end 53 of lower ram block 51. Lower blade 63 is at a

lower elevatigprtiand/BRaPIBdE e ystialehin Figtkesailanes PIRdAZHIARS HIRERPPEr

blade 17 when shearing. An upper edge 65 of lower blade 63 is at a slightly lower elevation than lower

edge 21 of upiBrusiage ram [ieekr bladeoseehsana ok ot detemvgist @dl@@em@tlamraltﬁimorwarq
end 53 than RehA0eE G BB Ab IR %Wzﬁ%r%‘ﬁg%%dr@afgt b YRR SP'Q)ﬁY@? and is

thus inclined relative to vertical. As illustrated in Figure nclination of lower blade
face 69 is theasarnwels He iectiivasoarpilagientsiddestaleaP8 saligibrdsiat grieeecc dtalsofsoesses or

hat.is ¢l I . b f
lower biacs §TU R vea WAL ERFEIAPRE SLant I e oA SHESRIERER 1o 7o
to the other isetbessaniy ciscilarergitver @ypdal dtidel 1A sempbone metrahrecesd 34 tortteceiviag

Referring to E\ig%e é‘rr ‘éVhéCQfSth"Sit%ea %trt%rHeOfrfﬁweé'H'OCk glénadrgceesss7§7iﬁg‘%cgtglgr on lower shear
block 51 along eathy otitbodrd side Bitivard and reatward for lower biade duthoard endsd7EF%ach

recess 71 conglirisesiarspacthat bleacanvadtiptovidsitzédin g iaalb ptirdiart ide tOtieeeslapes af¢he arms
25 when ram blocks 13, 51 are closed. Each recess 71 is defined by a downward-facing upper side
wall 72 andngﬁ*]a]ﬂ% ard side wall 74, side walls 72 and 74 being flat and perpendicular in this example.
Each recess 71 is aligned with one of the arms 25 to receive the arm when in the closed or sheared
position. Eadhlovoeishladenas aitquaate tddogivadinantebg il theaetiroldngih dorastbiade B3.i8B0, upper

side wall 72 has a greater.width than each ar , and,in side wall 74 has a greater.height than
the et sfubenaBEploidbser AR 27, ALK E e s | MR AR RIS 1o
cavity as it hasder opfimdidhdalz ivel e Sodiann gidenagip diresigésaveemnidsitier & icis betnsdghtiypper side

25 and inboAMPEIGE VAN o CHL PR 2 g R GNP ST A b LB LT sce
wall 74, but prefgebly olosignididenterestmek foroesavenid benttibetadsur lodgs GBN bladkdd 68 a
result. extends between lower edge 67 and upper edge 65 #m inclined relative to vertical.

As illustrated in Figure 2, in this example, thelination of lower blade face 69 is the

same as the inclination of upper blade face 23wdtdlade face 69 also recesses or

converges to a central area that is closer to ItWeek forward end 53 than the outboard

ends 70 of lower blade 63, as shown in Figuresdl3anThe length of lower blade 63

from one outboard end 70 to the other is the santkealength of upper blade 17 from

one outboard end 24 to the other.

Referring to Figure 4, which shows the bottom efdéo block 51, a recess 71 is located

on lower shear block 51 along each outboard sitieayd and rearward from lower blade



A vertical center point of each arm 25 is approximately the same as a vertical center of lower blade 63.
When moving to the closed or sheared position, lower blade 63 will slide between the two arms 25 as
the arms enter recesses 71. The outboard ends 70 of lower blade 63 will be closely spaced from the
inboard sides 27 of arms 25 as the arms enter recesses 71. A T-shaped connector slot 76 for

connection tg @tsiendrds sy pcatesandie searvarshanis et lavepaiierkide RRIGHEY dbhipdres 6 and

7, a housing or bonnet 73 for shear rams 11 is illustrated schematically by dotted lines. Shear ram

blocks 13, 5QYHRARE AN SRERIMS SHaenR iRe8 M DERNEDFRIIREKR b9e W PERICPRESWEAFBmM each
other along axi%48 py @%@ﬂﬁé@%%ﬂhﬁaﬁﬁﬁh%ﬁ%ﬁ@%b?@a@ HTRES I Uigd Rannet 73.

The lengths of blades 17, 63 are somewhat less than the diameter of bore 75. The distance between

arm tips 25, %&Qﬁé&&%rﬁ&@ﬁw%@%@gs{@ aneRerReraifnibisexppiBlantasl ipeesameter of
bore 75. Stalg a00HRH WRY R ISRRCSNSIREN WalIR RN REER lodBa drirthl do iryard ends

of wedge surfaces 31, is approximately the diameter of bore 75. The distance between the rearward

ends of weddeasirfeces37 livappraxaataelpnoduding lehgid thedenathorheaaly aima Z8ssAlsM the

diameter of . Bor ' t Ig{a%ﬁ r.pi o.bonnet
73 for receiv?lr%? 3@%‘%8‘@@%2‘2}%?5 %romlotliée ve?ﬁsgﬁ rgi\to the Wﬁﬁiﬁ%@]ﬁggﬁ}?ﬁﬁa@%&of
various diangreated Beigitlithporthiechpighbsteanhtgpe abtfterlgiper wdk ppéorsdmpercoiteidad with
bore axis 79 ffsgt t Si s illystrate ide.of well pj . i ide
portion of bo@e@; %a%%:%%%y [ l':)%ﬁéﬁ r?ggcll)(?%v%l%\p’)lef '/%ﬁ%‘sooc?:'“(,:tﬁ r&r%%zlrgl Iﬁ?e%%e'?l%‘é?’é%&%ﬁd% shows
shear ram bloeKs Ti3ef®lisully operiekdhde hedlyveparnypmepsithmd finiddexp &i7 BGc0B A (Fig) 2B) \vill
protrude into_bore 75._Figure 7 shows shear ram blocks.13, 51 in-the proc of peing closed to shear
Dine 77 As S B S A R a e Do R B P e LD el pipe
77 to move waiitis e apiser $ides3vesige sptiawally3ligedegaysedbassopparsivfenvedlpide 77

placed anywhere in bore 75 can be brought within range of the shear blades to be completely sheared.
e full clanoP 1 B8 SPOIPRS AL 3 DGR E R FAEH BorY BhG e
midway acragsbiere 75, there will be no large gap between outboard ends 24 of blade 17 and the
sides of bore 75 as the gaps will be filled by arms 25. The shear ram assembly 11 as described will

shear a plp.eﬁtrénr% 77 when closetdofe(\e/e if the %%Pe string 7.7,1S hrgtlal%located a Ialgls(t: ar}éﬁ)rg(t)?de wall

of the housing ore E}ISC.eI%gr ||8énstr|nga‘/‘ i Sea[PlPs T R g%gs}/tle(ﬂlcresu?{?ng in‘an

incomplete dbaetmdadd63ulaenmmin@io\tice duedd metrsaoRitofirdbiscohincd 88 witletidde pipe

string 77 toward the center of the bqre 75, The second is to ve or support the side Joad on the

cutting blad oS MERB T RE MR A BT IR Bl R S B ShEah s oL BNl

within a typi¢ahdeEs e/l eatio seayeptaeastemblye Tritsobaheiiy pfevente? Bssemdlimas enbdewout

preventer ("BOP") stack 81 that inclu esaframemawellhead connector 8 .a‘ the I(aNR%r nd for
Iyl

connecting t6°5 Slwéhine S ?HBW S ﬁ)fqﬁ??&"gﬂ@aﬁ PIRIRNTRGRIACHIR ted

above pipe rasasyaddighindhiswsamplaipeludes pipe rams 91, 93, and 95. Each pipe ram 91, 93 and
95 has rams with semi-cylindrical recesses on the mating faces for closing around a different size

tne pipe. ANGHFET HESR FAA R AT MR S e T 5P B O o GelERe. A
schematically by dotted lines. Shear ram blocks5l3(only a portion shown) are
mounted in bonnet 73 and move toward and away &aoh other along axis 28 by
pistons (not shown). A vertical opening or boreekfends through bonnet 73. The
lengths of blades 17, 63 are somewhat less thadidgingeter of bore 75. The distance
between arm tips 25, measured from the inside cuirfaf each arm tip 25, is
approximately the diameter of bore 75. Statedraravay, the distance between wedge
surfaces 31, measured at the forward ends of weuld@ces 31, is approximately the
diameter of bore 75. The distance between theveedrends of wedge surfaces 31, is
approximately the same as the length of blade #i1ems than the diameter of bore 75.
Bore 75 has the same diameter as the riser pigesiioovn) attached to bonnet 73 for

receiving well pipe 77 extending from the vessab ithe wellbore.



annular BOP 95 may be located at the lower end of LMRP 94. Annular BOP 95 will close around any
size of pipe and seal the annulus between the pipe and the side wall of the bore. Annular BOP 95 will
also seal fully even if a pipe is not present. A flex joint 97 is located at the upper end of LMRP 94 to
allow flexing of a lower end of a riser string 99 connected to flex joint 97. Choke and Kkill lines 101

extend from elpyyiganTian jaucsipicyesianlRteralespsidmifePfesPurpipsdividateisee well. In

the event of an emergency, LMRP 94 and riser 99 can be detached from BOP stack 81. Redundant

control pods Y& GG ToCOMBAACiHRWER B/ i dasrtisetia g sifaRB HYsEaRbIiAy
movement ofhe yaFieN ey o i 21806 AR AR BIIETRAR 55 a7S QSART QMMIRTERicRipRrol pods

103 are retrievable from LMRP 94 and are connected to an umbilical (not shown) leading to the drilling
vessel at theP5UYRlcRIPE/ il Qb d e 488amH8s been shown in only one of its forms, it should
be apparent to those skilled in the art that it is not so limited but is susceptible to various changes

without deparifgdrens oo scsineaeiriin Biseiesurs. SWVHAY bp@iMED Speh; Ashorisamfassembly
(11) for sheagliggeas Fii ,e 6 7g)r'acr(r)nr2p2rfi35\i/ciﬂ:protrude into bore Figure 7 shows shear ram blocks 13,

51 in the process of being closed to shear pipe A3 blades 17, 63 advance into bore

75, the guide arms 25 contact well pipe 77 and piglp 77 to move towards bore axis

79. The wedge surfaces 31 makes sure that angfpadll pipe 77 placed anywhere in

bore 75 can be brought within range of the shesddd to be completely sheared. The

full diameter of well pipe 77 will be contacted biades 17 and 51. When blade 17 is
located midway across bore 75, there will be ngdayap between outboard ends 24 of

blade 17 and the sides of bore 75 as the gapbeviilled by arms 25.

The shear ram assembly 11 as described will sh@igeastring 77 when closed, even if
the pipe string 77 is initially located againstoantside wall of the housing bore 75. The
pipe string 77 will not be pushed outward to a posiresulting in an incomplete

shearing. The guide arms 25 provide two functidrtee first is to push or direct the pipe
string 77 toward the center of the bore 75. Tlheseé is to remove or support the side

load on the cutting blade 77 when the pipe stringsff center.

Figure 8 shows blind shear rams 11 installed withippical subsea blowout preventer
assembly. The blowout preventer assembly hasveobiopreventer (“BOP”) stack 81

that includes a frame with a wellhead connectoat@he lower end for connecting to a
subsea wellhead assembly (not shown). Blind slaeas A1 are normally located above
pipe rams, which in this example includes pipe r@mh93, and 95. Each pipe ram 91,
93 and 95 has rams with semi-cylindrical recesagh®@mating faces for closing around
a different size range of pipe. When closed, béinelar rams 11will seal off the bore and

if pipe is present, will shear the pipe.

A lower marine riser package (LMRP) 94 connecthé&upper end of BOP stack 81. An
annular BOP 95 may be located at the lower eldviRP 94. Annular BOP 95 will

close around any size of pipe and seal the anietirgeen the pipe and the side wall of



first and second ram blocks (13, 51), each having a blade (17, 63), the blades (17,63) being positioned
such that one slides over the other when the first and second ram blocks (13, 51) are moved forward
to a closed position; a pair of guide arms (25) protruding from the first ram block (13) toward the
second ram block (51); and each of the guide arms (25) having a tip (29) and a wedge surface (31) on

an inboard sidg k& Olgafh AT BISFIEIRiATANSO(S8M SARN IER DIV MRS SRcRR S fRXIgHRING from

the tip (29) and converging in a direction toward the first ram block (13) for centering the pipe (77)

when the firs aiSd QEUEAAHRAT HIBRRE ] S LVHRE A6 VR ARSI 3dBVRISRISHOT A 3RS Bl¥ibly
according togyaiBnh iR 4t Aee FMAOE dahBke Aokl BbE a8 R KRG Hol Sl oatietar

substantially a same distance forward of a face (23) of the first ram block (13) as an upper edge (19) of

an outboard AWM PP YREEIYR (A AlasTapiEiriteaAPIRICRIIDIIVIE intRdhe vEahbiln AeeEWRTY to claim
1, wherein egeh pf the WaAae Sifasen GHd (RIS WiliedRIBeS 4all8 ASRRIBRAGaREOrding

to claim 1, further comprising: a housing (73) having a bore (75) extending vertically therethrough for
the passageGsidrpliwdsing3I mpunktartMmnE Sdcand eamidib driitas & olassiiegiceiraetirwierin the

housing (73), @b lling movement of the various rams 11, 81a8d 93 annular BOP 95 and other
equipment. Control pods 103 are retrievable ftdiRP 94 and are connected to an

umbilical (not shown) leading to the drilling vekagethe surface.

While the shear ram assembly has been shown inamdyof its forms, it should be
apparent to those skilled in the art that it is smlimited but is susceptible to various

changes without departing from the scope of thelaksire.



wherein a distance between rearward ends of the wedge surfaces (31) is less than a diameter of the
bore (75). 5. The assembly according to claim 4, wherein each of the blades (23, 63) has a length
between outboard ends that is less than a diameter of the bore (75). 6.The assembly according to
claim 4, wherein: a distance between the wedge surfaces (31) measured at the tips (29) is
substantially ggyalteaciamngtan ¢gthe bore (75). 7. The assembly according to claim 4, wherein:
upper edges (19) of the outboard ends (24) of the blade (17) extend from the first ram block (13) a
selected bla(ie protwsion distance; an

shear ram assemcl)ly (11) for shearing a pipg Comprising:
first and second ram blocks (13, 51), each hasildade (17, 63), the blades
(17,63) being positioned such that one slides theeother when the first and second ram

blocks (13, 51) are moved forward to a closed puosit

a pair of guide arms (25) protruding from thetfiram block (13) toward the

second ram block (51); and

each of the guide arms (25) having a tip (29) awddge surface (31) on an inboard side
(27) of each of the guide arms (25), each of thégeesurfaces (31) extending from the
tip (29) and converging in a direction toward thietfram block (13) for centering the

pipe (77) when the first and second ram blocks§13are moved to the closed position.

2. The assembly according to claim 1, wherein enraal edge of each of the wedge
surfaces (31) is located substantially a samerdistéorward of a face (23) of the first
ram block (13) as an upper edge (19) of an outbeadd24) of the blade (17) of the first
ram block (13).

3. The assembly according to claim 1, wherein ed¢he wedge surfaces (31) is

located in a vertical plane.
4, The assembly according to claim 1, further cosnpgy:

a housing (73) having a bore (75) extending vdiyitherethrough for the passage of a
pipe string (77), the first and second ram blodi&s 69) being carried within the housing
(73); and

wherein a distance between rearward ends of thgevedrfaces (31) is less than a
diameter of the bore (75).

5. The assembly according to claim 4, wherein eddhe blades (23, 63) has a

length between outboard ends that is less thaaraeder of the bore (75).

6. The assembly according to claim 4, wherein:



a distance between the wedge surfaces (31) measured at the blade protrusion distance from the first
ram block (13) is less than the diameter of the bore (75). 8. The assembly according to claim 4,
wherein: each of the guide arms (25) has an inboard side portion (27) extending from the first ram
block (13) to a junction with the wedge surface (31), each of the inboard side portions (27) being

substantiallyzpgraiteictithedleraitiiiinabaye &l eraidassdd Jipelxond adisiaitmpgtween
inboard side portions (27) is substantially equal to a length of the blade (17) of the first ram block (13)

and is less tea4@ A dreteheiibrlet.(5Fhe assembly according to claim 1, further comprising:
a pair of recesses (71) on the second ram block (51) adjacent opposite ends of the blade (63) of the

second ram plock (Fhefasseeablingdts: dinigleoatranr 25 hwieesithe first and second ram blocks (13, 51)
move to the closed position; wherein each of the recesses (71) has an upper wall (72); and

upper edges (19) of the outboard ends (24) of ldel(17) extend from the first ram

block (13) a selected blade protrusion distancd; an

a distance between the wedge surfaces (31) measutied blade protrusion distance
from the first ram block (13) is less than the dien of the bore (75).

8. The assembly according to claim 4, wherein:

each of the guide arms (25) has an inboard sid®pd@7) extending from the first ram
block (13) to a junction with the wedge surface)(&hch of the inboard side portions
(27) being substantially parallel with a longitualiaxis (28) of the ram blocks (13, 51);

and

a distance between inboard side portions (27) bstantially equal to a length of the
blade (17) of the first ram block (13) and is ldssn a diameter of the bore (75).

9. The assembly according to claim 1, further cosnpy:

a pair of recesses (71) on the second ram blogkajacent opposite ends of the blade
(63) of the second ram block (51) for receiving gjuede arms (25) when the first and

second ram blocks (13, 51) move to the closedipasiivherein
each of the recesses (71) has an upper wall (ii@); a

the guide arms (25) are mounted to the first ramkb(13) so as to avoid sliding contact
with the upper walls (72) as the first and secamd blocks (13, 51) move to the closed

position.

10. The assembly according to claim 9, wherein eétie recesses (71) has an open

bottom and an open outboard side.

11. The assembly according to claim 1, whereirbthde (23) of the first ram block
(13) slides over the blade (63) of the second rarcki(51) when in the closed position.

10



the guide arms (25) are mounted to the first ram block (13) so as to avoid sliding contact with the
upper walls (72) as the first and second ram blocks (13, 51) move to the closed position. 10. The
assembly according to claim 9, wherein each of the recesses (71) has an open bottom and an open
outboard side. 11. The assembly according to claim 1, wherein the blade (23) of the first ram block

(13) slides oyer the rdgsGhphtae semg i ardmeck (Hawfen in the closed position. 12. The

assembly according to claim 1, wherein: the blade (23) of the first ram block (13) extends over the
blade (63) of the se 1) while the fir secon are in the
closed posiion. 13 A A0 RS EREAD BIEFH o e ERNer e AT () GEIEE B Ebs) has
an upper surgeen(3dk (EBtethin ﬂﬁbeﬁeéftaél@@ sectirifiathraparn ek (laethaiHe vssdippsiadawer
surface of the blade (23) on the first ram block (13).

13.  The assembly according to claim 1, wherein:

each of the guide arms (25) has an upper surg)ddcated at an elevation on
the first ram block (13) that is lower than a lowgearface of the blade (23) on the first
ram block (13).
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