Shear Bl ade Geonetry and Met hod BACKGROUND TECHNI CAL FI ELD
[ 0001] Enbodi nents of the subject nmatter disclosed herein generally relate
to met hods and systens and, nore particularly, to designs of shear bl ades
that nore securely shear a tubular. DI SCUSSI ON OF THE BACKGROUND
[0002] During the past years, with the increase in price of fossil fuels,
the interest in devel opi ng new production fields has dramatically
i ncreased. At the sane tine, the equipnent for extracting the oil is
under goi ng conti nuous changes, for _beconin effective and reliable. A
ram bl owout preventer (B@Pﬁfé&“ﬁ§§8°ﬂﬁghbg?g3éﬁhedfor ensuring that the
wells are closed in the event that a high pressure devel ops inside the
wel I's or when various tests are conducted or when equi pnent above the BOP
needs to be replaced or renoved. Thus, the BOP is configured to act as a
val ve. Shear BOP are confi gur e BAGK&ROUMD, cl ose the well but also cut any
tubul ar or tools that may be present inside the well.

TECHNICAL FIELD

[0001] Embodiments of the subject matter disclosed herein generally relate to
methods and systems and, more particularly, to designs of shear blades that more

securely shear a tubular.

DISCUSSION OF THE BACKGROUND

[0002] During the past years, with the increase in price of fossil fuels, the
interest in developing new production fields has dramatically increased. At the same
time, the equipment for extracting the oil is undergoing continuous changes for
becoming more effective and reliable. A ram blowout preventer (BOP) is used in most
wells for ensuring that the wells are closed in the event that a high pressure develops
inside the wells or when various tests are conducted or when equipment above the BOP
needs to be replaced or removed. Thus, the BOP is configured to act as a valve.
Shear BOP are configured to not only close the well but also cut any tubular or tools
that may be present inside the well.

[0003] For example, it may happen that during drilling, while the drill string is
inside the well, a high pressure pocket is intersected by the drill. In this case, the shear
ram BOP is used to cut the drill string to seal the well to prevent the high pressure from
propagating to the rig above for safety reasons. The shear ram BOP traditionally
includes two blades that move towards each other for shearing the tubular. However,
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[ 0003] For exanple, it may happen that during drilling, while the drill
string is inside the well, a high pressure pocket is intersected by the
drill. In this case, the shear ramBOP is used to cut the drill string to
seal the well to prevent the high pressure frompropagating to the rig
above for safety reasons. The shear ram BOP traditionally includes two

bl ades that nove towards each other for shearing the tubular. However,
there are instances when the existing bl ades are not capable of shearing
the tybul ar or tools insjde the I thus failing to sea [1. This
failufredre H‘@éﬁ“cﬁﬁéml%‘iﬁ‘ﬁaﬁx'srﬁw\ﬁ%éﬁﬁ et &a@%@?%éah%ﬂw@ﬁt doREeT may
destroy the ri may result in | oss of human lives. For a better

under {3 Hisifly 'gfe wllwthisefating de sealitba wallh g aitaikes to shegothg Wibglas massed next .

[ 0004] A shear ram BOP is shown in Figure 1. A BOP 16 is shown having ram

bl ock &2l in Thtastraphiclayekts thet mag destipy i Baland mawkesuliielosaof bdre@d by a rod
22, inside a first elongated cavity 24. The first elongated cavity 24

ext entigesal lborp betterrstdeastasdiXg oAhsedbadlalesrshpabethectabulay, £BO&Xisends al ong
axis Y, substantially perpendicular to and intersecting the first el ongated
cavi t fis2dssetheextam bl ock 20 may i nclude a shear blade 28 that is configured
to cut a tubular 30 that may be present inside a well 32. The shear bl ade

28 mapdraye a shasRefdam Bbaiis%%%tm\tgqafequt@Bmhewswdwnha\ﬂﬁﬁéwy

Anot her sim |l ar shear block and shear ade may be provided in an opposite

" €91 0BigRks bR Thilsin BbORIRS Sfk E¥igh Vet b0ARAY HDSIA A SH12YT ew of the

ram b shown in Figure 2 shear bl ade
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f d f | f 40 f h | Th ha d 42 of
o R R Sgedheionoa sgé‘axﬁ: gﬁﬁéﬁ%ataéﬁ@;ﬁaxﬂ’% o SRt b IS S R oot

provi ded inside well 32 power ful ram bl ocks 20 and bl ades 28 need
to bedpd W?@@at'reg)theefgﬁ%%b%af?ﬁéamhg%4pifegwmééocfh%%my InFlfRe §heerBoP when

cutting the tool. Such pressure may be between 2,000 and 25, 000 psi.
blade 28 that is configured to cut a tubular 30 that may be present inside a well 32. The

shear blade 28 may have a sharp edge that effectively cuts tool 30 when necessary.
Another similar shear block and shear blade may be provided in an opposite region of
the first elongated cavity 24.

[0005] A more detailed view of the ram block 20 and the shear blade 28 is
shown in Figure 2. The shear blade 28 is shown detached from the ram block 20. To
attach the shear blade 28 to the ram block 20, a plurality of screws 36 are used.
Corresponding holes 38 are formed in a frontal face 40 of the ram block 20. The sharp
edge 42 of the shear blade 28 is configured to shear the tool. The thicker the tools
provided inside well 32, the more powerful ram blocks 20 and blades 28 need to be
provided to resist to the high pressures present inside the BOP when cutting the tool.

Such pressure may be between 2,000 and 25,000 psi.



[ 0006] A top view of a pair of conventional shear blades 28 is shown in
Figure 3. It is noted that the two bl ades 28 are symmetrical and have two
cutting edges 44 and 46 that nake a | arge angle a between 120 and 180.
These edges may determ ne the tubular to nove to a central position.
However, these cutting edges may fail to shear the tubular if the walls of
the tubular are strong or the size of the tubular is larger than a certain
val ue. [0007] Accordingly, it would be desirable to provide systens and

met hods that avoid the afore-described probl ens and drawbacks. SUMVARY

[ 0008][ARe&r di ng AdopNievesicrphiao) cemisniph@riheat hiadesi2§ iaspawvn inf igtie dr

bl ades to be provided in a ram bl owout preventer for cutting a tubular. The
pai r odf isstobat thalt ddetsva bletlexl28 age ymstetidahded have mgo ttwbinguedgengtdeatgb46 t hat
forman acute angle with each other and a curved cutting edge connecting

t he twbatoubké adargdgegle andtviesretzichrial 881F. aeiss@dges neait détegniedgls t hat
forman obtuse angle with each other. [0009] Accordi ng to another exenplary

enboditglnks tot ABUEtd & canBAGsitloAM However, these cutting edges may fail to shear
the tubular if the walls of the tubular are strong or the size of the tubular is larger than a
certain value.
[0007] Accordingly, it would be desirable to provide systems and methods that

avoid the afore-described problems and drawbacks.



bl owout preventer (BOP) that includes a body having a first el ongated
cavity extending along a first axis and a second el ongated cavity extending
perpendi cular to and intersecting the first elongated cavity; a pair of ram
bl ocks provided in the first elongated cavity and configured to slide al ong
the first axis, wherein the ram bl ocks have frontal faces facing each other
and the frontal faces are configured to slide towards the second el ongated
cavity; and the pair of shear blades discussed in the previous paragraph.

[ 0010] According to still another exenplary enbodi nent, there is a pair of
shear bl ades to be provided in a S&MBARNUt preventer for cutting a '
tubul ar. The pair of shear blades includes a first blade having two cutting
edges [0i0a8] f or m Aecacingetoangd examhplaryearahoditizet, thadd ia acpaiveitshaat biatgsedge
connecting the two cutting edges; and a second bl ade having a front face
havi ngtosbd/piehiied.in dhant bibebubbradentanbridu@irges amdid! que wicofahbr Blided to

slide one over the other for cutting the tubular. [0011] According to

anot hejhcryesal b SIORNIAG o c&ﬁ‘iﬂ?%digés MAANERN ah 3BUR! S WitRr@tRE, t hat
have the pair of shear blades of the previous paragraph. [0012] According to

SU1L1 P RSBIS AL IRIRY ne BREERS Byl eyl g © be
shear Bliond BRLoER, RrElAPhubLada BT Od SAeRL L ace oontl gured to eut
tubul 20088 ne- frep RL Br B GBS a: dPrEdt pERL I The.
O A wbut provenier (BOPSthiat ingudena body Aving 4 firel Slongaied cavity exending "

along a first axis and a second elongated cavity extending perpendicular to and

intersecting the first elongated cavity; a pair of ram blocks provided in the first elongated

cavity and configured to slide along the first axis, wherein the ram blocks have frontal

faces facing each other and the frontal faces are configured to slide towards the second

elongated cavity; and the pair of shear blades discussed in the previous paragraph.

[0010] According to still another exemplary embodiment, there is a pair of shear

blades to be provided in a ram blowout preventer for cutting a tubular. The pair of shear

blades includes a first blade having two cutting edges that form an acute angle with

each other and a curved cutting edge connecting the two cutting edges; and a second

blade having a front face having a W-shape. The first blade and the second blade are

configured to slide one over the other for cutting the tubular.

[0011] According to another exemplary embodiment, there is a shear ram

blowout preventer that have the pair of shear blades of the previous paragraph.

[0012] According to still another exemplary embodiment, there is a pair of shear



bl owout preventer that have the pair of shear bl ades of the previous
paragraph. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0014] The acconpanyi ng

drawi ngs, which are incorporated in and constitute a part of the
specification, illustrate one or nore enbodi ments and, together with the
description, explain these enbodinents. In the drawi ngs: [0015]Figure 1 is
a schematic diagram of a conventional bl owut preventer; [0016]Figure 2 is
a schematic diagram of a shear block and a shear blade of a conventi onal

bl owout preventer; [0017]Figure 3 is a schematic diagramof a pair of
converitldaasato tehprarided anlegafmoplowobl peeentepfaweatiingrg tubular. The pair of shear

blades includes a first blade having a front face configured to cut the tubular, the front
face being curved; and a second blade having a front face and a projection portion, the
front face being configured to cut the tubular and the projection portion being configured
to puncture the tubular.

[0013] According to another exemplary embodiment, there is a shear ram

blowout preventer that have the pair of shear blades of the previous paragraph.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are incorporated in and constitute a
part of the specification, illustrate one or more embodiments and, together with the
description, explain these embodiments. In the drawings:

[0015] Figure 1 is a schematic diagram of a conventional blowout preventer;
[0016] Figure 2 is a schematic diagram of a shear block and a shear blade of a
conventional blowout preventer,

[0017] Figure 3 is a schematic diagram of a pair of conventional shear blades for
a blowout preventer,

[0018] Figures 4A-E are schematic diagrams of a pair of shear blades according
to an exemplary embodiment;

[0019] Figures 5A-C are schematic diagrams of a pair of shear blades according

to another exemplary embodiment;



[ 0018] Fi gures 4A-E are schematic diagranms of a pair of shear bl ades
according to an exenplary enbodi nent; [0019]Fi gures 5A-C are schematic
di agrams of a pair of shear blades according to another exenplary
enbodi nent; to still another exenplary enbodi nent; [0021] Figures 7A-B
schematically illustrate how the pair of shear blades shear a tubul ar
according to an exenplary enbodi nent; [0022]Figures 8A-F are schematic
di agranms of a pair of shear blades according

[0020] Figures 6A-D are schematic diagrams of a pair of shear blades according

to still another exemplary embodiment;

[0021] Figures 7A-B schematically illustrate how the pair of shear blades shear

a tubular according to an exemplary embodiment;

[0022] Figures 8A-F are schematic diagrams of a pair of shear blades according
to yet another exemplary embodiment;

[0023] Figure 9 schematically illustrates how the pair of shear blades of Figures
8A-F shear a tubular according to an exemplary embodiment; and

[0024] Figure 10 is a flow chart illustrating a method for manufacturing a pair of

shear blades according to an exemplary embodiment.

DETAILED DESCRIPTION

[0025] The following description of the exemplary embodiments refers to the
accompanying drawings. The same reference numbers in different drawings identify
the same or similar elements. The following detailed description does not limit the
invention. Instead, the scope of the invention is defined by the appended claims. The
following embodiments are discussed, for simplicity, with regard to the terminology and
structure of shear ram BOP systems. However, the embodiments to be discussed next
are not limited to these systems, but may be applied to other systems that require
cutting a tool.

[0026] Reference throughout the specification to “one embodiment” or “an

embodiment” means that a particular feature, structure, or characteristic described in



to yet another exenplary enbodi nent; [0023]Figure 9 schematically
illustrates how the pair of shear blades of Figures 8A-F shear a tubul ar
according to an exenpl ary enbodi nent; and [0024]Figure 10 is a flow chart
illustrating a method for manufacturing a pair of shear blades according to
an exenpl ary enbodi nent. DETAI LED DESCRI PTI ON [ 0025] The fol | ow ng
description of the exenplary enbodi nents refers to the acconpanyi ng

drawi ngs. The sane reference nunbers in different drawings identify the
sanme or simlar elenents. The follow ng detail ed description does not limt
t he | rooanectoom withaheadodimensisopauddd inhe |@ant @nkeisombodmdef ofnted spjecdhe
appended clains. The foll ow ng enbodi nents are di scussed, for sinplicity,

with regesdis@oddte TRISTtOhOgaranck st thegihuigesoin sieamboamE&dPos Yis ens.
However, the enbodi nents to be di scussed next are not limted to these

Syst engmbdtitnefBYn R8riGRPHIEESS fHRoQiHIRH 15y Sp&iMcatiBAls AEIEJe8s &Iy tréfRgriy t ool .
[ 0026] Ref erence t hroughout the specification to "one enbodi nent” or "an
to the same embodiment. Further, the particular features, structures or characteristics
may be combined in any suitable manner in one or more embodiments.
[0027] According to an exemplary embodiment, a pair of shear blades to be
used in a shear BOP are different from each other. A first blade of the pair has a shape
that promotes a movement of the tubular towards a central location, and a second blade
has a projection portion that is configured to pierce the tubular while secured at the
central location of the first blade. Thus, the two blades work in tandem, one positioning
the tubular at a desired position and the other one puncturing the tubular. Cutting the
tubular is achieved by cutting edges of both blades. It is noted that the term “shear”
used in the exemplary embodiments is not limited to two blades that cut while
overlapping each other. This term is understood also to cover the situation when the
blades press the tubular between them and the blades do not overiap with each other.
[0028] According to an exemplary embodiment illustrated in Figures 4A-E, a pair
of blades 50 includes a first blade 52 and a second blade 54. The first blade 52 has a V
shape that promotes the movement of a tubular 56 from position A to position B when
cutting the tubular 56. The first blade 52 has a top face 58, a front face 53 that includes
two cutting faces 60 and 62, cutting edges 64 and 66 and a central face 68. The central

face 68 connects to the cutting faces 60 and 62 and they together form the face 53

facing the tubular of the first blade. The central face 68 may be curved, as shown in



enbodi nent” neans that a particular feature, structure, or characteristic
described in connection with an enbodinent is included in at |east one
enbodi mrent of the subject matter disclosed. Thus, the appearance of the
phrases "in one enbodinment” or "in an enbodi nent” in various places

t hroughout the specification is not necessarily referring to the sane
enbodi nent. Further, the particular features, structures or characteristics
may be conbined in any suitable manner in one or nore enbodi nents.

[ 0027] According to an exenpl ary enbodi nent, a pair of shear blades to be
used i RigareshieandBER iarevdcittieg enye 700 sestadwoiniégureM @ | thetculiingdeuriafces he
pair has a shape that pronotes a novenent of the tubular towards a centra

| ocat i @man@Bd ahdieaRedehlraidecd188 ndayb®kRatddoRIAREtb @nvdried! akg zonfigured to
pierce the tubular while secured at the central |ocation of the first

bl ade. (obpYs, t he gl BEeS 530 Kedind Piodelle ABRURARY ddqeRIgx0akdI66 byhKI ar at
a deS|red position and t he other one puncturing the tubular. Cutting the

tUbU'a{éS éqa(%Qé Ogﬁ‘ﬂ Cbﬂéﬁxl?/é&g 37%6 dﬁ?&f&?n@é@dﬁ% Eo'tﬁatqgé%lﬂQat the

term use eexenp ments is n [Tmted to two bl ades

hat cut L B tﬁ%@”?ﬁ%%‘%%’é@%ﬂ&l% o bboh RS 5o 808 Fnheo

cover € Si Ween m and t he
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first blade 52 and a second bl ade 54. The f| rst Iade 52 shape t hat
pr oot @ (R &T s RIAdaes o F&J“{%ﬂ&%ﬁo b8ve SBRRIBBENa @ﬁ”hquSS%s‘?”[q a8 when

cutting the tubular 56. The first blade 52 has a top face 58, a front face
53 t haghawitinfdeyret4® Eaces g anddésmapbamtanézd otperalplfodifes agd tb‘?ﬁdalﬁe and a

central face 68. The central face 68 connects to the cutting faces 60 and
62 andmbkdpve ogebherttihgenyehe face 53 facing the tubular of the first
bl ade. The central face 68 nay be curved, as shown in Figure 4B and has
its owWooado}ti ng guegeprdfile ofshesbanumdi ladie disediff€rertt frencthictfiraigblade Bac&®r60 and
62 and/or the central face 68 may be slanted relative to a vertical axis Z

example, the second blade 54 has a front face 55 having two front cutting faces 80 and

82 that intersect each other at an edge 84. Each front cutting face 80 and 82 have

corresponding cutting edges 86 and 88. An angle B (see Figure 4E) between the

cutting edges 86 and 88 may be different from angle a. Angle B may have a value of

about 60°. The front cutting faces 80 and 82 may be slanted relative to axis Z as

shown in Figure 4C. The slant of the front cutting faces 80 and 82 and the cutting

surfaces 60 and 62 may be between 13 and 30°. Figure 4B shows holes 90 in the front

cutting faces 80 and 82. These holes are configured to accommodate bolts that attach

the shear blade to the shear ram block. However, the holes 90 are not necessary as

other means for attaching the blades to the ram blocks are known in the art.

[0031] In another exemplary embodiment illustrated in Figures 5A-C, a first

blade 100 is similar to blade 52 previously discussed. Thus, the details of blade 100 are



[ 0029] The first blade 52 is designed to have the cutting edges 64 and 66 at
an angle a (see Figure 4D) between 80 and 120 (to forma V-shape) so that

t he tubul ar 56 noves towards the central face 68 when acted upon by both

bl ades 52 and 54. The first blade 52 may be desi gned such that the cutting
faces 60 and 62 intersect edges 71 and 72 of the blade as in Figure 4A or
to have supplenental front faces 74 and 76 as shown in Figure 48. Faces 74
and 76 may be slanted or parallel to axis Z and they al so nay have or not
cutting edges. [0030] The profile of the second blade 54 is different from

t he findtifubtheidisGRsedbereexanpte)d bladeddedras HLkkide adtingatacas peshtcusaee 55
having two front cutting faces 80 and 82 that intersect each other at an
edge 87xt.EAcborimgrb toistediengldraceni@@limadt, 82 benmndduade 4D hds mgewding i ng edges
86 and 88. An angle B (see Figure 4E) between the cutting edges 86 and 88
may besdijef thet @senmibieana gavghepa. AdBgbenpn FyurbdBe tie sedone ddeahoRhaé@. The
front cutting faces 80 and 82 may be slanted relative to axis Z as shown in

Fi gur eofGurfabe 164 @Rl oforitherfbe®nbecuthkifitht kagase 806 antldd? fasdaridhe cutting

surfaces 60 and 62 may be between 13 and 30. Figure 4B shows holes 90 in

the f ré%%n&‘éhfﬂnpgsufr@€§§ 188 aAR4 1%%hatTh?e$§‘%l B o e’ PO, t13he first

accommobdat e s that attach the shear ade to the shear ram bl ock.

HO""e"g&{ttlﬁg{]ﬁxe?b%'gmqg ihied Rt %%%Fé&(:%g}%ﬁttﬁ’n%;@% fggg%ﬁ afngrth?tsgggm ng the

bl ade s are nomn In I'n”anot her exenpl ary
enbodi nent il L ust ted in Figures 5A- t bl lar to

bl ade S5s w14l Ginublietaf %%fsondt%vea%?% 1‘%38‘?3%‘1 1 T%%?'a'p not
further di sed here, A second bl a 102 cutti ces as

(i ScuBiEEING ATt Hh o T TR S e B ey D BURR GRS SRS b1 ade
102 has a cutting edge that resenbles a VVsha e As shown_in FI?UFG 5B, the
seconds%v%@tm@s%%cem1%90@uwe§c@tm@mtamtat'mg swifacet4@ceha bt iahe front
surface 106 includes first and second cutting surfaces 108 and 110 t hat

i nt er Jeutth eaitihg sufecesad 0&rl 1€ddé8 Bng. 12Dheay ibedtat sutfadasy ISnalyadke thigl
continues with a first curved cutting surface 114 and the second cutting

sur f acaittiiPs orfatel Mdesontintiés witbeciifttdswtaoceet Tamd thegfostth fecatimglsiGfac&hiOf i r st
curved cutting surface 114 continues with a third cutting surface 118 and

t he segPndusdwiR@ gixhisufecsypiace 116 continues with a fourth cutting
surface 120. The first to fourth cutting surfaces 108, 110, 118 and 120 may

be flgpossy faces, 5@@@%]%&1 .bnethbmfthcbn@t&hhrwrf@eéé a9¢ ahd 8 290ohnkijauestingt h a
fifth surface 122 and e ourt cutting surface 120 continues with a sixth

surf acg dgd. ARG U AFaAPRklPRIAAs 10¥id 20eRRsT Kigluioes 122 and

includes axis Z while the first to fourth cutting surfaces may be slanted relative to the Z
axis as shown in Figure 5C. Each cutting surface has a corresponding cutting edge.
Figure 5B shows for simplicity only the cutting edges 126 and 128 of the first and
second cutting surfaces 108 and 110.

[0033] Figure 5C shows a projection 130 of the second blade 102 (blade 100
may have a similar projection) that is configured to enter into a corresponding groove in
the ram block for attaching the blade to the ram block. Thus, in this embodiment there

is no need to have holes in the blades and bolts to attach the blades to the ram blocks.



surfaces. Further, the fifth and sixth surfaces 122 and 124 extend in a

pl ane that includes axis Z while the first to fourth cutting surfaces nmay
be slanted relative to the Z axis as shown in Figure 50. Each cutting
surface has a corresponding cutting edge. Figure 5B shows for sinplicity
only the cutting edges 126 and 128 of the first and second cutting surfaces
108 and 110. [0033]Figure 50 shows a projection 130 of the second bl ade 102
(bl ade 100 may have a simlar projection) that is configured to enter into
a correspondi ng groove in the ramblock for attaching the blade to the ram
bl ock. [0343, i n tAdordndodanether exenplarsemobodiesht fllustratesl ihdligses BA-Ge

bl ades and bolts to attach the blades to the ram bl ocks. [0034] Accordi ng

t 0 anotliest BadnpO@hys arfleodicoring sutfhus R02taed d sedongwigse B0 Gas a ffdiist bl ade
200 has a front cutting surface 202 and a second bl ade 204 has a front

cut t i ngutsitg lsarrac 066 thathabasprajdetioh 20Bii98 cRfal Rgreémthe dladeeauere of the
bl ade. More specifically, as shown in Figure 6B, the first blade 200 has a

top f aggecz@&u@,ngg Sk frpﬁi?uFé'SB,i g BHIREE280Ras £p§p FE QoL HLd 'tnwffréw face

202 includes a curved cutfing face 210 and front at cutting surfaces 212

and 21éum§a%nrfsa; gb?.gTﬁHngg?%@ﬁggaggg% 5ESRRA 3% Sb’r%&’&gttﬁggg(%%%ggomi le

the curved®cuttin ace ative to axi's wn in

Fi gure f t t i rf and. 214 are parallel. to axis
7 91 00aBe Rh0 e it ifoeS 4ol T4, S Alng P sBRERRR R g 11
cuttin urface 2 d _222 that jntersect each other at edge 224, The
fla cortiasageen B nuAlowesmasbouitg A Lomttaeriss Lol dhitagass i s
al so slanted to axis Z and has a nost projected point 226 as shown in

Fi gur eSEBYN {hi gHr&sRevihedrai Rt sutiag sodacs 21hand 8d6Ree pRERNE! oIS Pl at

cutti n? surfaces 220 and 222 of the projection 208 continue with first and
secondl@381 i ng suifesiaeond Biadme0PBas tfe cdndrat projedignsAnitriacledipgalat Thidingut t i ng
surfaces 230 and 232 are slanted to axis Z and curved. They continue with

t hi rd amthdest20harcli222 thgt suerfsackesac?3athanat &R 26. cThd fatecuttiig sunpeedges 238
and 240. Cutting surfaces 220, 222, 230 and 232 may al so have cutting edges

but are2Mmahdrebensnbediaherd i A8 ZCiThe. eddeviedseis alddislan@dappixisc2tih@mast hese
cutting surfaces do not have cutting edges. [0036] Third and fourth cutting
sur f acgenadidraibsted it 206i d3Ushodirt iR Higdiesnehigh $hBws a back face 228 of the
second blade 204. Flat cutting surfaces 220 and 222 of the projection 208 continue with
first and second cutting surfaces 230 and 232 of the cutting surface 206. The cutting
surfaces 230 and 232 are slanted to axis Z and curved. They continue with third and
fourth cutting surfaces 234 and 236 which have cutting edges 238 and 240. Cutting
surfaces 220, 222, 230 and 232 may also have cutting edges but are not referenced for
simplicity. However, in one application, these cutting surfaces do not have cutting
edges.
[0036] Third and fourth cutting surfaces 234 and 236 continue with fifth and sixth

surfaces 242 and 244. These surfaces may be non-cutting surfaces and may be

parallel to the Z axis. These surfaces may be designed to match surfaces 212 and 214

10



surfaces 242 and 244. These surfaces may be non-cutting surfaces and nmay be
parallel to the Z axis. These surfaces may be designed to nmatch surfaces
212 and 214 of the first blade 200. The nost projected point 226 of the
second bl ade 204 may be in fact a small surface. However, surface or point,
t he nost projected point 226 is configured to pierce a tubular 56
posi ti oned between bl ades 200 and 204 and cutting edges 216, 238, and 240
are configure to conpletely cut the tubular. Figure 6B shows holes 250 in
the first blade 200 for attaching this blade to the correspondi ng ram bl ock
whi | ¢ HiBRAEBRERAG HHToPEeriSIeDBonbR s Rbhecesaad Bath FomD e sl i ded
in a correspondi ng groove in the correspondi ng ram bl ock. O her mechani sns
for atfeachpmglshdaes abewever, shdaeant bPiot ke mopt pejecied Pob82G]isThe

enbodi ments shown in Figures 4A to 60 share the follow ng feature

i | 1 ustaaafigdradiioFiigue @ tubulaCobh pioditiohag bgbvemn klabéades ap8@04rah290tihgavi ng
respective cutting edges 282 and 292, and considering a tubular 298

provi cetheset\Ge208 drel 24®aty esldigure to campleteddcatitae tihdale FA§Oren®® ehowb ong
line 284 and bl ade 290 noves along line 294, which are substantially

par al | edledpb0 NPthetihist Hade 206 trtiichingtthisHiaed Rthehrtreshendisg eami ngek he
tubul ar, the bl ade 280 overl aps bl ade 290 as shown in Figure 7B, and the

upper m{é FigAR260 hbie 4 HBjcabn P83 herNsS@RIssdd bomd e sligyem part 298b of
t he tubul ar 7298. [0038] According to another exenplary illustrated in

Fi ~8C. a first. ' . : 302
e SrfdenBpind grodRtin SRy frf Bidd GEPRcBReensas AR, U0,

bl ade. re,specificall as_shown in Figure 8A, the first blade 300 has a
top Sdpggé%de‘?ﬁg(ﬁ&%{]argbﬁldgﬁtmqya%%u% . A projection portion 308 extends from

a cent ortiop of the front face 306 and thi oj ection portign is

desi grfeﬁg?ﬁ pi er EQetel'?@th'mGPtérs.hoﬂ’l’e'n%S%?sgéctQ @bg'{‘#&éﬁ‘éﬁ‘)'[}’ﬁ{ﬁﬁg tf%?gwﬁ on
(seen in Figure 8A) and a |ower portion (not seen in Figure 8A), each
havi ngll¥straded Enfiggec 6vd Considergd gapesc birges 2BRANAAQ/ha\ing (esPrétivper
portion of the front face 306 is described next. The upper portion has a
first auitind edgdsadi? 31028 ckral cwsmwiingua tubutpr 288« ratided dabrediaifierigoa cutti ng
edge 314 and 316, respectively. Symmetrical faces (shown in Figure 8F) are
pr ovi deddes) ittis@oteavidat pladé 280moves a@lppd licakBémandithadd 286@movestamnd lneer part
are not identical to the faces on the upper part. The |ower part includes

M 11 oradaegichle@ subgtarily pataliboodtaee tibléarasd Fairtheet it acted3thaawsgimet ri cal
to face 312. The intersection of faces 310 and 310a forms the cutting edge

314 a%etahﬁgitﬁa BlbRet ihRifde b86 85k 198e D3O Ao iAMMEuUkS @ittheg edge

316. The projection portion 308 has a first cutting face 318 and a second

cecond RRSY Pene Pt gt MBI IR 2R Rl eiElo B e 2dep, Slfe Lo dar 20
298.
[0038] According to another exemplary illustrated in Figures 8A-8C, a first blade
300 has a cutting edge and a second blade 302 has a dual cutting edge configured to
receive the cutting edge of the first blade. More specifically, as shown in Figure 8A, the
first blade 300 has a top surface 304 and a front face 306. A projection portion 308
extends from a central portion of the front face 306 and this projection portion is

designed to pierce the tubular. The front face 306 has an upper portion (seen in Figure
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[ 0039] A cross section along line A-Ain Figure 8A of the front face 306 is
shown in Figure 80. In this figure it is visible the second cutting face
312 on the upper part and its symretrical mrror face 312a on the | ower
part of the front face 306. The sane is true for faces 310, 318, and 320 as
shown in Figure 8F. Atop view of the first blade 300 is shown in Figure
8E. It is noted that faces 310, 312, 318, and 320 are slanted relative to a
vertical axis Y as shown in Figure 8C. Further, Figure 8C shows a
projection 330 on the back face of the first blade 300 and this projection
i s conffganrdd lpwespedieni(nlosegngn digiseida) t grehr aving Bisk andseeenslicittigy t he

bl ade to the ram bl ock. [0040] The second blade 302 is illustrated in

Fi gur e$a®B, ForainaplEity)] enly henopreat potéan oftths fioina tieel306 ia desprifeatee@4Thesi de
faces 350 and a front cutting face 360. The front cutting face 360 has a

V- shapeppdigortios hape first cuititey taygetdto adgeseamndeatingiaecedid, aacrcaui/ih% a362 in
a central region for accommodating the projection portion 308 of the first
bl ade 308ing Baigefariarindcng, iraghdotiosly 389 nimetrigaieaced(staah is iFgurefsr hee V- shape
an upper cutting edge 364 and a | ower cutting edge 366. The cutting edges

364 angdriffecdsetnatedphQ. 186RE ¥BpldifioR Uhk! f the
first {ade 300. A pr oPi | e of thgpsecgngmslfg%%§%gg%;§%%&ﬁ?ﬁr?gégf)g in Figure

8B IS RIaANBalltd td %‘é@@o%[?helutpg%:s?ﬂ'ﬁe’.t ?ﬂ?];l&/%r &%lﬁbﬂgigﬂgﬁgr %%g?ﬂ?éz 374, and

376 that intersect In pairs I ng ‘edges 041] To
Pho. 11 PRTPEARER K8 AR lortadk ol Aoy bhBt AR Befethoc B R Peiiaro
and cngrRees oy b e B Ter el Gk ¥lon, 37 A0 v busREorlSltarn 714 Redl ower
it st lass Dgadatnaiis GelTonosaces. 306 PaACEIIPaan RE NASRENS! pHBoo Sate

second mrror projection faces 318a and 320a. The correspondi ng edges 380
and 38313 p8d g ses05H GuHing[faca 2P Dttt éntersiect each other pt aviedgs BR2diTdelfssied
enbodi nents, the first and
and second cutting faces 318 and 320 have their own cutting edges.
[0039] A cross section along line A-A in Figure 8A of the front face 306 is shown
in Figure 8C. In this figure it is visible the second cutting face 312 on the upper part and
its symmetrical mirror face 312a on the lower part of the front face 306. The same is
true for faces 310, 318, and 320 as shown in Figure 8F. A top view of the first blade
300 is shown in Figure 8E. It is noted that faces 310, 312, 318, and 320 are slanted
relative to a vertical axis Y as shown in Figure 8C. Further, Figure 8C shows a
projection 330 on the back face of the first blade 300 and this projection is configured to
slide into a groove in the ram block for securing the blade to the ram block.
[0040] The second blade 302 is illustrated in Figures 8B, D and E. It is noted
that this blade has a top face 340, side faces 350 and a front cutting face 360. The front

cutting face 360 has a V-shape. The V-shape is made by two edges on each arm and a
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second bl ades 300 and 302 are designed to nove along the sane line X, but
in opposite direction, for severing a tubular as shown in Figure 9.

[ 0043] According to an exenplary enbodinment illustrated in Figure 10, there
is a nethod for manufacturing a pair of shear blades for a BOP such that

t he shear bl ades have different geonetries. The nethod includes a step 1000
of formng the first blade to have a first geonetry that pronotes a secure
| ocation of a tubular to be cut with the pair of blades, and a step 1002 of
form ng the second bl ade to have a second geonetry, different fromthe
first cpoyeBRyin atdeatrapregiot ©s aacautrodatin@the prejddaibulpartionTdiés8 shihpdssiof t he
first and second bl ades are di scussed in the previous enbodi nents. It is
not ed pibaé 3sbapes ffomrudingffecedto mrhedisrenéschgiye betheovdshapd anruddee same
pair of shear blades. The nmethod further includes a step 1004 of form ng

cutti n&tﬁrﬁ’@@&g@%b%ﬁﬁ atIBﬁ/ef biitihg 286e $860 MThetd AGIRPed dXi34 8H&BEARMS Of

installing the two bl ades |n a sane BOP for cutting the tubular. [0044] The

di scl ogert-a16 TR tHe Or : Effywmopmerf.re{blgb@@% an roweanéhat

nor e securely ear a too present inside the . I't should be

under Sé %‘P\dtd‘&{%é& aloﬂ'gﬁﬂﬁ'éjbhﬂ&oq&e%%t is sﬂ%mqﬁ@ﬁ%ﬂglédﬂ kid #&eg;w&m ton. On

t he COI’] rar are inte cover ernatives,

R R R e M R IR R

det ai Igd descrl ption of the exenpl ary enbodi nents, nunerous specific
detai 1€'%re set forth in order to provi de a corrprehenswe under st andi ng of
the clained invention. However, one skilled in the art woul d understand

that VI8PA8Ls enbd@iniesh & RRisPesive the prafieiotineriseibladr ROQ Jegyte &F bews | s.

[ 0045] Al t hough the features and el enents of the present exenplary
enbodi tirerfirst dade des foivbe fronhviewssoehbbidierfisait cutiing immawmrwsmmm qmmﬂg)ns
each feature or elenent can be used al one without the other features and
el emenfase Gfl 2tahe showodommeng sheouppear peat ofdhis btamiebanththeansromfirdt amd sdcobhdut
ot her features and el enments discl osed herein.
cutting faces 310a and 312a form the lower part of the blade. The projection portion
308 is shown having the upper first and second projection faces 318 and 320 and the
lower first and second mirror projection faces 318a and 320a. The corresponding
edges 380 and 382 are also shown.
[0042] Different from the previously discussed embodiments, the first and
second blades 300 and 302 are designed to move along the same line X, but in
opposite direction, for severing a tubular as shown in Figure 9.
[0043] According to an exemplary embodiment illustrated in Figure 10, there is a
method for manufacturing a pair of shear blades for a BOP such that the shear blades
have different geometries. The method includes a step 1000 of forming the first blade

to have a first geometry that promotes a secure location of a tubular to be cut with the

pair of blades, and a step 1002 of forming the second blade to have a second geometry,
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[0046] This witten description uses exanples of the subject matter

di scl osed to enabl e any person skilled in the art to practice the sane,

i ncl udi ng maki ng and using any devices or systens and perform ng any

i ncorporated nethods. The patentable scope of the subject matter is defined
by the clains, and may include other exanples that occur to those skilled
in the art. Such other exanples are intended to be within the scope of the
claims. WHAT IS CLAIMED I S: 1. A pair of shear blades to be provided
in a ramblowut preventer for cutting a tubular, the pair of shear bl ades

conpr i giffegsnt frof thetfirstegacdiheetay, thdtademotach cutting oatheettbolhr.s Maarshbpesiof
configured to shear the tubular in concert with the first ram shear bl ade,

E Bgulsggférﬁ}smm S&Ral B @dearBaNddigsad RPfhel Bvie s bhibadetedts. MuBebwEthbhe
shapes from different embodiments may be combined in the same pair of shear blades.
The method further includes a step 1004 of forming cutting edges on both the first and
second blades, and a step 1006 of installing the two blades in a same BOP for cutting
the tubular.

[0044] The disclosed exemplary embodiments provide a pair of blades and a
BOP that more securely shear a tool or tubular present inside the BOP. It should be
understood that this description is not intended to limit the invention. On the contrary,
the exemplary embodiments are intended to cover alternatives, modifications and
equivalents, which are included in the spirit and scope of the invention as defined by the
appended claims. Further, in the detailed description of the exemplary embodiments,
numerous specific details are set forth in order to provide a comprehensive
understanding of the claimed invention. However, one skilled in the art would
understand that various embodiments may be practiced without such specific details.
[0045] Although the features and elements of the present exemplary
embodiments are described in the embodiments in particular combinations, each
feature or element can be used alone without the other features and elements of the
embodiments or in various combinations with or without other features and elements
disclosed herein.

[0046] This written description uses examples of the subject matter disclosed to

enable any person skilled in the art to practice the same, including making and using
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wherein the first ramshear blade is configured to guide the tubular to a

| ocation opposite the portion of the second shear. 2. The pair of
shear blades of Claim1, wherein the first blade has two cutting edges that
forman acute angle with each other and a curved cutting edge connecting
the two cutting edges and the second bl ade has two cutting edges that form
an obtuse angle with each other. 3. The pair of shear blades of C aim
2, wherein the first blade has a front face configured to cut the tubular,
the front face having a first cutting face, a second cutting face and a

cur vedampuddvices dragstenaning peddrntiog @onieirpoiaed megtodsutTTHengatéai@eld o t he
second cutting face, each of the cutting faces having a correspondi ng

cut ti ngopdasithe subjecttittdri is slefiged by B Elapes, and mAgirseeestheuétdmgletace of
the first blade formng a V-shape with the curved cutting face positioned

at an @ReXc@f td Hos¥-kRBgH NS, Such otHt@xbipids SdtihicRded 36 Be Witheh afRcond
cutting face, and the curved cutting face of the first bl ade being slanted

rel ati j i on on which the tubul ar extends. 4. The pair of
shear %ﬁﬁ%gﬁﬁggb%ﬁ§§n13, wherein the second bl ade has a front face
configured to cut the tubular, the front face having a first cutting face
and a second cutting face, the first cutting face intersecting the second
cutting face along an edge that fornms the portion, each of the first
cutting face and the second cutting face having a corresponding cutting
edge; the first cutting face and the second cutting face of the
second bl ade form ng an angle |arger than 1800; and the first cutting
face and the second cutting face of the second bl ade being slanted rel ative
to the direction on which the tubul ar extends.
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5. The pair of shear blades of Cl aim4, wherein an angle between the first
cutting face and the second cutting face of the first blade is different
froman angle between the first cutting face and the second cutting face of
t he second bl ade. 6. The pair of shear blades of Claim3, wherein
the first blade has a nunber of front cutting faces different fromthe
second bl ade. 7. The pair of shear blades of Caim3, wherein the first

bl ade further conprises: 17 first and second non-cutting faces that
connect to the first cutting face and the second cutting face, the first
and second non-cutting faces directly facing the first and second cutting
faces of the second bl ade. 8. The pair of shear blades of Claiml,
wher ei wHA® 1§ iOAIMEm AR has two cutting edges that forman acute angle with
each other and a curved cutting edge connecting the two cutting edges, and
the second Plﬁggirw‘?,h@ar‘cﬂlé’dﬁs Lol In 8 rMhShBRBut Yeeekieh féraitidd st bl ade
and the second bl ade are configured to slide one over the other for cutting
the tupul ar. : T ' shear blades of Claim8, wherein the
first E{ﬁg%%’ hg£ag?frsgﬁ?r Igggé(b:éwplhéﬁged to cut the tubular, the front face

having a firgt . .cutting face, second cutting face and a curved cutting
face confi g%fl@&rqrg s@Sﬁh%‘@ﬁgt%ridfi rst cutting face to the second cutting

face, each of the cutti faces having a gorrespondi ng cutt.i dge;

Lhe Tiret COBBFHG 1106 P CHOSYBEURATERt (nyORBEE T eerievih HE 15l G
formng a V-shape with the curved cutting face positioned at an apex of the
V- shapgheaiidade, the segpndsiapssheadiadeghavinga PORPSeRVRETeLICt RSt Y8dRBe and t he
curved cutting face of the first blade being slanted relative to a

di rectiubnlasn whi ch the tubul ar extends.

wherein the first ram shear blade is configured to guide the tubular to a location

opposite the portion of the second shear.

2. The pair of shear blades of Claim 1, wherein the first blade has two cutting
edges that form an acute angle with each other and a curved cutting edge connecting
the two cutting edges and the second blade has two cutting edges that form an obtuse

angle with each other.

3. The pair of shear blades of Claim 2, wherein the first blade has a front face
configured to cut the tubular, the front face having a first cutting face, a second cutting
face and a curved cutting face configured to connect the first cutting face to the second
cutting face, each of the cutting faces having a corresponding cutting edge;

the first cutting face and the second cutting face of the first blade forming a V-

shape with the curved cutting face positioned at an apex of the V-shape; and
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10. The pair of shear blades of Claim9, wherein the second bl ade has the
front face configured to cut the tubular, the front face having a first
cutting face, a second cutting face, the first cutting face intersecting
the second cutting face along an edge that forns the portion, and each of
the first cutting face and the second cutting face having a correspondi ng
cutting edge; the front face of the second blade further conprising a
third curved cutting face connected to the first cutting surface, a fourth
curved cutting face connected to the second cutting surface, a fifth
cutting surthadiesteoringdhesl the skbend hittidg evey add ¢ timegdicating faoel ot xt h
cutting surface connected to the fourth curved cutting face; the first

cut ti ngrsf aage@@mgtémﬁwt&ufréuauwtdé BfedtRfFeorPivhidians eaanst dlasgs. forming a V-
shape; t he 'second cutting face and the sixth cutting face of the

second bl ade form ng a V-shape; and the first cutting face and the
second cutti ng face of the second bl ade being slanted relative to the

direction Tﬁ%ﬁg 6#1;%etaPBféld§5 o‘?@'laqrqwd?t%her?m th?jsgac?lq_@ﬁla% 'i{asoa{ fréﬁfﬁﬁebl ades

of daim 10 i n an angl e between t ace e second
e between the

cut g e A AU SREAT, LR e i A dd 8 pBEY BBt 150, and
?2 ﬁgglguetgrﬂg{gvc\:%g%etfngt (:Su?t(l:onf%cglilﬁttelt‘s% tnfsml;J Egeasceeco%gdcutttpneg fsalcétarlloncgugrg Iegge ?rlnjartf ace
forms the portion, each of the first cutting face and the second cutting face having a
corresponding cutting edge;
the first cutting face and the second cutting face of the second blade forming an
angle larger than 180°% and

the first cutting face and the second cutting face of the second blade being

slanted relative to the direction on which the tubular extends.
5. The pair of shear blades of Claim 4, wherein an angle between the first cutting
face and the second cutting face of the first blade is different from an angle between the

first cutting face and the second cutting face of the second blade.

6. The pair of shear blades of Claim 3, wherein the first blade has a number of

front cutting faces different from the second blade.

7. The pair of shear blades of Claim 3, wherein the first blade further comprises:
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12. The pair of shear blades of Claim8, wherein the first blade has a
nunmber of front cutting faces different fromthe second bl ade. 13.
The pair of shear blades of Caim 10, wherein the first blade further
conprises first and second non-cutting faces that connect to the first
cutting face and the second cutting face, and the second bl ade conpri ses
first and second non-cutting faces that connect to the fifth cutting
surface and the sixth cutting surface and directly face the first and
second non-cutting faces of the first bl ade. 14. The pair of shear

bl ades of Qimt and seddirr @drciitieg Fadestthil atmebe® tae fikaiuttingcface anbiitigeir ed to
cut the tubular, the front face being curved, and the second bl ade has a

front Emmﬁnﬁdﬁﬁce%@ P8 arld®edoh@ monf(ﬁﬁﬁwg})@cag deresty &@rr@dhé 9ir&tingt he
tubul ar and the portion being configured to puncture the tubul ar.

15.
The paig-Hfq an%f£%§gg&e@ec%alﬂg&é wherein the front face of the second

bl ade conprlses irst cutting surface having a cutting edge; a
second cutting surface having a cutting edge, wherein the first cutting
surface forns a V- shape mﬁth t he second cutting surface a first curved

cutting sur conn th irs ttin u an cond curved
cutting surabt GERRESER tiiesig abTnavhekiT s Tt faie nal fud cTRRG

edges that form an acute angle with each other and a curved cutting edge connecting

the two cutting edges, and the second blade has a front face having a W-shape,

wherein the first blade and the second blade are configured to slide one over the other

for cutting the tubular.

9. The pair of shear blades of Claim 8, wherein the first blade has a front face
configured to cut the tubular, the front face having a first cutting face, a second cutting
face and a curved cutting face configured to connect the first cutting face to the second
cutting face, each of the cutting faces having a corresponding cutting edge;

the first cutting face and the second cutting face of the first blade forming a V-
shape with the curved cutting face positioned at an apex of the V-shape; and

the first cutting face, the second cutting face, and the curved cutting face of the

first blade being slanted relative to a direction on which the tubular extends.

10. The pair of shear blades of Claim 9, wherein the second blade has the front
face configured to cut the tubular, the front face having a first cutting face, a second

cutting face, the first cutting face intersecting the second cutting face along an edge that
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16. The pair of shear blades of O aim 15, wherein the portion conprises: a
first cutting surface connected to the first curved cutting surface; and
a second cutting surface connected to the second curved cutting surface,
wherein the first curved surface intersects with the second cutting surface

at an edge. 17. The pair of shear blades of Caim 16, wherein the
second bl ade further conpri ses: non-cutting faces connected to the
first cutting surface and the second cutting surface. 18. The pair of

shear bl ades of C aim 14, wherein the portion has a nost projected point
that iferieomid gortied, &l 6adH @thetfing duttihgl fate and tipd eeemd dutting face HE®ingTae pai r

of shear blades of O aim 14, wherein the front surface of the first bl ade
conpr ié‘{ﬁﬁésp@ngmb\@ﬁir@t@ddef]g surface; and
the front face of the second blade further comprising a third curved cutting face
connected to the first cutting surface, a fourth cuNed cutting face connected to the
second cutting surface, a fifth cutting surface connected to the third curved cutting face,
and a sixth cutting surface connected to the fourth curved cutting face;
the first cutting face and the fifth cutting face of the second blade forming a V-
shape;
the second cutting face and the sixth cutting face of the second blade forming a
V-shape; and
the first cutting face and the second cutting face of the second blade being

slanted relative to the direction on which the tubular extends.

11. The pair of shear blades of Claim 10, wherein an angle between the first
cutting face and the second cutting face of the second blade is larger than 180°, an
angle between the first cutting surface and the fifth cutting surface is less than 180°, and
an angle between the second cutting surface and the sixth cutting surface is less than

180°.

12. The pair of shear blades of Claim 8, wherein the first blade has a number of

front cutting faces different from the second blade.
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non-cutting faces connected to the curved cutting surface. 20. A
shear ram bl owout preventer (BOP), conprising: a body having a first
el ongated cavity extending along a first axis and a second el ongated cavity
extendi ng perpendicular to and intersecting the first elongated cavity;

a pair of ram bl ocks provided in the first elongated cavity and configured
to slide along the first axis, wherein the ram bl ocks have frontal faces
faci ng each other and the frontal faces are configured to slide towards the
second el ongated cavity; and a pair of shear blades configured to be
attached t 0138.Heng gair b iedes bansalf Shaioond i whareoh the fisdtetadeafurileul ar provi ded
in the second el ongated cavity when the ram bl ocks slide towards the

t ubul atemprises firdheh®sEcdiEndratiitting faleeanatdrdest ©ARPTirsgestttd fatsngam shear
bl ade and a second shear bl ade configured to shear the tubular in concert

Wi th the dddosl dudMoFheararR ReQecbh@ b%%%%%ﬂr%@k siRqahdcReRd hdvidgiRy portion

configured to puncture the tubular, an wherein the first ram shear
bl ade i . . ’ . " e ti
ot “Cne 55 SHREH b SHAg g 8L 3, Syl pETphGReRRORIA il oo

havi ng er e 41 e ceBghd hBES PR B SR AP9dde and a clrved cutting

face configured to connect the first cutting face to the second cutting
face, each of the cutting faces having a corresponding cutting edge;

14. The pair of shear blades of Claim 1, wherein the first blade has a front face
configured to cut the tubular, the front face being curved, and the second blade has a
front face and the portion, the front face being configured to cut the tubular and the

portion being configured to puncture the tubular.

15. The pair of shear blades of Claim 14, wherein the front face of the second
blade comprises:

a first cutting surface having a cutting edge;

a second cutting surface having a cutting edge, wherein the first cutting surface
forms a V-shape with the second cutting surface;

a first curved cutting surface connected to the first cutting surface; and

a second curved cutting surface connected to the second cutting surface.

16. The pair of shear blades of Claim 15, wherein the portion comprises:

a first cutting surface connected to the first curved cutting surface; and
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the first cutting face and the second cutting face of the first blade form
a V-shape with the curved cutting face positioned at an apex of the

V-shape; and the first cutting face, the second cutting face, and the
curved cutting face of the first blade are slanted relative to a direction
on which the tubul ar extends. 22. The shear ram BOP of d aim 21,

wherein the second bl ade has a front face configured to cut the tubul ar,
the front face having a first cutting face and a second cutting face, the
first cutting face intersecting the second cutting face al ong an edge that
forms the posécom, cutiehswfadehmnhiecied towhd sagpridcmevendutting ss€feoed cutti ng
face having a corresponding cutting edge; the first cutting face and
t he segpa@icutting face of the second bl ade forman angle | arger than 180a;
and the first cutting face and the second cutting face of the second

bl ade are Sthé'?ﬁﬁdzuh@daédrfé%etlﬁ’teffsfé%téjwrtﬁ%é Lo cMtirs drftRetatl @dgeext ends.
23. The shear ram BOP of O aim 20, wherein the first blade has a front face

configured to cut the tubuI ar, the front face having a first cutting face,
a second cutting face and a curved cutting face confi gured to connect the

havi ng a col ddpah g eal PERGS chfi 11 iitidn 1FE BdeSla bRl IAea® O The

second cutti ng face of the first blade formng a V—shape with the curved
cutti NP PRIEESposi ti oned at an apex of the V-shape; and the first
cutting face, the second cutti n%?/f ace, and the curved cutting face of the

first bl ad'WBePHEnSfaaes&qnperiadite tha Hshowfing sHiface 8nd iR SerA AUl ar

ext ends.
surface.

18. The pair of shear blades of Claim 14, wherein the portion has a most

projected point that is configured to contact the tubular and pierce it.

19. The pair of shear blades of Claim 14, wherein the front surface of the first
blade comprises:
a curved cutting surface; and

non-cutting faces connected to the curved cutting surface.
20. A shear ram blowout preventer (BOP), comprising:

a body having a first elongated cavity extending along a first axis and a second

elongated cavity extending perpendicular to and intersecting the first elongated cavity;
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24. The shear ram BOP of C aim 23, wherein the second bl ade has the front
face configured to cut the tubular, the front face having a first cutting
face, a second cutting face, the first cutting face intersecting the second
cutting face along an edge that forns the portion, each of the first
cutting face and the second cutting face having a corresponding cutting
edge; the front face of the second blade further conprising a third
curved cutting face connected to the first cutting surface, a fourth curved
cutting face connected to the second cutting surface, a fifth cutting

surface conageired rara Wdskstgrovided i thedirstudldngiged aadty @antlcenfRiuxdditocslidel ng
surface connected to the fourth curved cutting face; the first cutting face

and t halofngfm@ﬂﬁslﬂta&asn@hé%wtr@ rahBloeRs AAGE RbAGETdces Mdgy dadh ofRABAY the
the second cutting face and the sixth cutting face of the second bl ade

form ngoatalr2BaRee cér’fﬁbured to sifddolvaf & the WelkbRd elddggtednchith Capcond cut ting

face of the second being slanted relative to the difection on which

the tubul arg ?ﬁﬁ%@gﬁ%?r taades g&flg-ﬂt:@d {358 gft?ch%fd tgtﬁ‘é Par%%'locw@earn%' dls& front

face of the secon I’ses:
configured to shear a tubular provided in the second elongated cavity when the ram

blocks slide towards the tubular,
wherein the pair of shear blades comprises a first ram shear blade and a second
shear blade configured to shear the tubular in concert with the first ram shear blade, the
second ram shear blade having a portion configured to puncture the tubular, and
wherein the first ram shear blade is configured to guide the tubular to a location

opposite the portion of the second shear.

21. The shear ram BOP of Claim 20, wherein the first blade has a front face
configured to cut the tubular, the front face having a first cutting face, a second cutting
face and a curved cutting face configured to connect the first cutting face to the second
cutting face, each of the cutting faces having a corresponding cutting edge;

the first cutting face and the second cutting face of the first blade form a V-shape
with the curved cutting face positioned at an apex of the V-shape; and

the first cutting face, the second cutting face, and the curved cutting face of the

first blade are slanted relative to a direction on which the tubular extends.
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a first cutting surface having a cutting edge; a second cutting
surface having a cutting edge, wherein the first cutting surface forns a
V-shape with the second cutting surface; a first curved cutting surface
connected to the first cutting surface; and a second curved cutting surface
connected to the second cutting surface. 26. The ram BOP of C ai m 20,
wherein the portion conprises: a first cutting surface connected to the
first curved cutting surface; and a second cutting surface connected
to the second curved cutting surface, wherein the first cutting surface

i ntersects 24.tThetdheas evomDR of Ciaiy Slumfreceindbe aecadggade has a front face

configured to cut the tubular, the front face having a first cutting face and a second
cutting face, the first cutting face intersecting the second cutting face along an edge that
forms the portion, each of the first cutting face and the second cutting face having a
corresponding cutting edge;

the first cutting face and the second cutting face of the second blade form an
angle larger than 180°%; and

the first cutting face and the second cutting face of the second blade are slanted

relative to the direction on which the tubular extends.

23. The shear ram BOP of Claim 20, wherein the first blade has a front face
configured to cut the tubular, the front face having a first cutting face, a second cutting
face and a curved cutting face configured to connect the first cutting face to the second
cutting face, each of the cutting faces having a corresponding cutting edge;

the first cutting face and the second cutting face of the first blade forming a V-
shape with the curved cutting face positioned at an apex of the V-shape; and

the first cutting face, the second cutting face, and the curved cutting face of the

first blade being slanted relative to a direction on which the tubular extends.

24. The shear ram BOP of Claim 23, wherein the second blade has the front face
configured to cut the tubular, the front face having a first cutting face, a second cutting

face, the first cutting face intersecting the second cutting face along an edge that forms
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the portion, each of the first cutting face and the second cutting face having a
corresponding cutting edge;

the front face of the second blade further comprising a third curved cutting face
connected to the first cutting surface, a fourth curved cutting face connected to the
second cutting surface, a fifth cutting surface connected to the third curved cutting face,
and a sixth cutting surface connected to the fourth curved cutting face;

the first cutting face and the fifth cutting face of the second blade forming a V-
shape;

the second cutting face and the sixth cutting face of the second blade forming a
V-shape; and

the first cutting face and the second cutting face of the second blade being

slanted relative to the direction on which the tubular extends.

25. The ram BOP of Claim 20, wherein a front face of the second blade
comprises:

a first cutting surface having a cutting edge;

a second cutting surface having a cutting edge, wherein the first cutting surface
forms a V-shape with the second cutting surface;

a first curved cutting surface connected to the first cutting surface; and

a second curved cutting surface connected to the second cutting surface.

26. The ram BOP of Claim 20, wherein the portion comprises:
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a first cutting surface connected to the first curved cutting surface; and
a second cutting surface connected to the second curved cutting surface,

wherein

the first cutting surface intersects with the second cutting surface at an edge.
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