
WHAT IS CLAIMED IS: 

1. 	A ram blowout preventer (16) for sealing a well (10), the ram blowout 

. eventer (16) comprising: 

a bo a 	(16) having a cavity with a recess; 

a ram bloc (20) configured to move inside the cavity; 

a top seat (26) i isposed in the recess and configured to seal the well (10) when in 

contact with the r. s block (20); 

a movable lock ring 	1 ) extending inside a groove (36) of the body (16) and a 

corresponding groove (38 of the top seat (26) and configured to move inside the 

groove (38) of the body (16), 	ong a direction substantially parallel to the well (10); 

a first seal (40) extending inside : groove of the top seat (26) and configured to 

contact the body (16) and the top seat 	6); and 

n QeonlIrl QPn 1  0 1 ) extending inside a  grcsn e of  the  ram  linek (9n) ntld enrIfIgnred to 

contact the ram block (20) and the top seat (2: 	wherein 

a width (wl)) of the groove (36) of the body' (16j  cs larger than a w'idth (w3) of 'idle 

lock ring (34) by a predetermined value, which is larg= than normal tolerances, and 

a distance (Di) from a centerline (19) of the well (10) to he first seal (40) is larger 

than a distance (D2) from the centerline (19) of the well (10) t. the second seal (31). 

2. The ram blowout preventer of Claim 1, wherein the pre. • termined value is 

between 1 and 6 mm. 

3. The ram blowout preventer of Claim 1, wherein an upper surfac- of the top 

seat (26), between the first seal (40) and a face of the top seat (26) facing the s ell (10) 

is larger than a lower surface (62) of the top seat (26), opposite to the upper s 	ace, 

and extending between the second seal (31) and the face facing the well (10) such t 
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when a pressure (P) is applied from above the top seat (26), a net force generated by 

the applied pressure on the top seat (26) is pressine the top seat (26) aaainst the ram 

block (20) when the ram block (20) is closed. 

The ram hinwont preventer of Claim  1 	wherein  the tnn ceat (96)  moves 

integr. y with the lock ring (34). 

_5. 	The on,  blo‘wout preventer of Claim 1 , ‘vvherein the ‘vvidth (..v-, q) of the g,r00%'e 

(36) of the boa 	(16) is larger than a width (w2) of the corresponding groove (38) of 

the top seat (26) b the predetermined value. 

6. The ram blows t preventer of Claim 1, wherein normal tolerances are in a 

range between one tenth . , d one thousandth of a centimeter. 

7. The ram blowout prey- ter of Claim 1, wherein the top seat (26) and the ram 

block (20) seal the well (10) w 	n pressure is applied either from above or from 

below the ram blowout preventer (1 

8. A method for assembling a ram i owout preventer (16) that is configured to 

seal a well (10) when a pressure is applies - ither from above or below of the ram 

blowout preventer, the method comprising: 

placing a ram block (20) in a cavity of a body (16) o the ram blowout preventer (16), 

the cavity having a recess; 

disposing a top seat (26) in the recess such that the top seat 	6) is configured to seal 

the well (10) when in contact with the ram block (20); 

inserting a lock ring (34) inside a groove (36) of the body (16) an. . corresponding 

groove (38) of the top seat (26), wherein the lock ring (34) is confi • red to move 

inside the groove (36) of the body (16), along a direction substantially p. 	llel to the 

well (10); 
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providing a first seal (40) inside a groove of the top seat (26), wherein the first seal 

(40) is configured to contact the body (16) and the top seat (26); and 

• • viding a second seal (31) inside a groove of the ram block (20), wherein the 

sec. ,d seal (31) is configured to contact the ram block (20) and the top seat (26), 

where]. 

n width (w 	nf the grnnve (16) nf the hndy (i 	iS larger thani  n  width  (WI) nf the 

lock ring (34) b a predetermined value, which is above normal tolerances, and 

a rlio+artngl al 1 1 cr., 	a n.1,1-.14;1'. CI ON t-sc +1,a xl roll (1 Al +r, 4-11. f;-ro+ o.an 1 (AM 40 1 n-err.r IA %.1.1.3LC41.1.,,,  ‘11 1/ 11,./1 	44 VV114,6,11111%.,  k. 1 -,./ l/J. 411%, VV V11 klVi LW 411%.,  1110 L f.3%.,,CLI k-Tu, la 14415V1 

than a distance (D2) fro , the centerline (19) of the well (10) to the second seal (31). 

n 
7. 	T. he method of Clain 8 wherein the predetermined value is between 1 and 6 

mm. 

rr 10. The method of Claim 8, whe - in an upper surface of the top seat (26), between 

the first seal (40) and a face of the top eat (26) facing the well (10) is larger than a 

lower surface of the top seat (26), opp k rte to the upper surface, and extending 

between the second seal (31) and the face 	cing the well (10) such that when a 

pressure (P) is applied from above the top sea, (26), a net force generated by the 

applied pressure on the top seat (26) is pressing the , . seat (26) against the ram block 

(20) when the ram block (20) is closed. 

11. The method of Claim 8, further comprising: 

sliding the top seat (26) integrally with the lock ring (34). 

12. The method of Claim 8, further comprising: 

o.csatirirr f11cs rxnall 11 Ill %I r;+1,+I,. +,-.10%  o can+ ii 	el( -IA +b.% ...•,,, 1.1,,,,L rim v. r1-..-es rve.ao ca Ir. iv owialit, 441,, V V L.,11 k  1 kJ I VI 1 411 411L, Val../ 13,4,14L Val,/ Will L11V 10111 iiikiv...n `L.1) 	vv 11...1.1 	Iva., 441 V 10 

applied either from above or from below of the ram blowout preventer (16). 
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13. 	A method for sealing a well (10) with a ram blowout preventer (16) that is 

configured to seal the well (10) when a pressure is applied either from above or below 

of the ram blowout preventer (16), the method comprising: 

app ing a closing pressure to a ram block (20) within a cavity of a body (16) of the 

ram bl► wout preventer (16), wherein the cavity has a recess; 

mrwing the 	m blnek CO) tf, ,,veriny with n Op sent ('-m) d i spncpd in the rPPPCC; 

sliding the top s 	(26) toward the ram block (20) when a pressure from above the 

ram blowout preve 	er (16) acts on the top scat (26), wherein the top seat (26) is 

configured to slide alo 	a direction substantially parallel to the well (10) as a lock 

ring (34), extending insid: . groove (36) of the body (16) and a corresponding groove 

(38) of the top seat (26), is 	onfigured to move inside the groove (36) of the body 

(16), along the direction substan ally parallel to the well (10); 

sealing a space between the body 	6) and the top seat (26) with a first seal (40) 

extending inside a groove of the top sea 	26); and 

sealing a space between the ram block (20) , d the top seat (26) with a second seal 

(31) extending inside a groove of the ram blo • 	(20), wherein a width (wl ) of the 

groove (36) of the body (16) is larger than a wi. .4 (w3) of the lock ring (34) by a 

predetermined value, which is above normal toleran 	s, and a distance (D1) from a 

centerline (19) of the well (10) to the first seal (40) is lar' -r than a distance (D2) from 

the centerline (19) of the well (10) to the second seal (31). 

14. The method of Claim 13, wherein the predetermined valu is between 1 and 6 

mm. 

15. The, method of claim 1:3, wherein an  i upper s...-face of the t- 	sent CA), 

between the first seal (40) and a face of the top seat (26) facing the well (11 	is larger 

than a lower surface of the top seat (26), opposite to the upper surface, and ex 	ding 

between the second seal (31) and the face facing the well (10) such that wh- , 

pressure is applied from above the top seat (26), a net force generated by the applies 
15 
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WHAT IS CLAIMED IS: 

1. A ram blowout preventer for bidirectionally sealing a well, the ram blowout preventer 

comprising:  

a body having a cavity with a recess; 

a ram block configured to move between a closed position and an open position inside the 

cavity; 

a top seat disposed in the recess and configured to seal the well when in contact with the 

ram block; 

a movable lock ring extending inside a groove of the body and a corresponding groove of the 

top seat, a width of the groove of the body being different than a width of the groove of the 

top seat by at least a predetermined value, the movable lock ring being configured to move 

inside one of the grooves, along a direction substantially parallel to the well between a first 

seat position and a second seat position; 

a first seal positioned between the top seat and the body, the first seal being configured to 

contact the body and the top seat; and 

a second seal positioned between the ram block and the top seat, the second seal being 

configured to contact the ram block and the top seat when the ram block is in the closed 

position, wherein 

a distance from a centerline of the well to the first seal is larger than a distance from the 

centerline of the well to a point where the second seal contacts each of the ram block and 

the top seat when the ram block is in the closed position. 

2. The ram blowout preventer of claim 1, wherein the predetermined value is between 1 and 

6 mm. 

3. The ram blowout preventer of claim 1, wherein an upper surface of the top seat, between 

the first seal and a face of the top seat facing the well is larger than a lower surface of the 

top seat, opposite to the upper surface, and extending between the second seal and the 

face facing the well such that when a pressure is applied from above the top seat, a net 

three generated by the applied pressure on the top seat is pressing the top seat against the 

ram block when the ram block is closed. 

4. The ram blowout preventer of claim 1, wherein the top seat moves integrally with the lock 

ring. 

5. The ram blowout preventer of claim 1, wherein the width of the groove of the body is 

larger than a width of the corresponding groove of the top seat by the predetermined value. 

6. The ram blowout preventer of claim 1, wherein the predetermined value is larger than 

normal tolerances and normal tolerances are in a range between one tenth and one 

thousandth of a centimeter. 
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7. The ram blowout preventer of claim 1, wherein the top seat and the ram block seal the 

well when pressure is applied either from above or from below the ram blowout preventer. 

8. The ram blowout preventer of claim 1, wherein a lower surface of the top seat, in the first 

seat position, is below an upper surface of the ram block when the ram block is in an open 

position, and the lower surface of the seat, in the second seat position, is above the upper 

surface of the ram block when the ram block is in a closed position, at least a portion of the 

seat not being directly over the ram block when the ram block is in the open position. 

9. A method for assembling a ram blowout preventer that is configured to bidirectionally seal 

a well when a pressure is applied either from above or below the ram blowout preventer, the 

method comprising:  

placing a ram block in a cavity of a body of the ram blowout preventer, the cavity having a 

recess; 

disposing a top seat in the recess such that the top seat is configured to seal the well when 

in contact with the ram block; 

inserting a lock ring inside a groove of the body and a corresponding groove of the top seat, 

a width of the groove of the body being different than a width of the groove of the top seat by 

at least a predetermined value, the lock ring being configured to move inside one of the 

grooves, along a direction substantially parallel to the well; 

providing a first seal between the top seat and the body, wherein the first seal is configured 

to contact the body and the top seat; and 

providing a second seal between the ram block and the top seat, wherein the second seal is 

configured to contact the ram block and the top seat, wherein  

a distance from a centerline of the well to the first seal is larger than a distance from the 

centerline of the well to a point where the second seal contacts each of the ram block and 

the top seat when the ram block is in a closed position. 

10. The method of claim 9, wherein the predetermined value is between 1 and 6 mm. 

11. The method of claim 9, wherein an upper surface of the top seat, between the first seal 

and a face of the top seat facing the well is larger than a lower surface of the top seat, 

opposite to the upper surface, and extending between the second seal and the face facing 

the well such that when a pressure is applied from above the top seat, a net force generated 

by the applied pressure on the top seat is pressing the top seat against the ram block when 

the ram block is closed. 

12. The method of claim 9, further comprising  

sliding the top seat integrally with the lock ring. 

13. The method of claim 9, further comprising:  

sealing the well with the top seat and the ram block when the pressure is applied either from 

above or from below the ram blowout preventer. 
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14. A method for bidirectionally sealing a well with a ram blowout preventer that is configured 

to seal the well when a pressure is applied either from above or below the ram blowout 

preventer, the method comprising:  

applying a closing pressure to a ram block within a cavity of a body of the ram blowout 

preventer, the cavity having a recess; 

moving the ram block to overlay with a top seat disposed in the recess; 

sliding the top seat toward the ram block when a pressure from above the ram blowout 

preventer acts on the top seat, wherein the top seat is configured to slide along a direction 

substantially parallel to the well as a lock ring, extending inside a groove of the body and a 

corresponding groove of the top seat, is configured to move inside one of the grooves along 

the direction substantially parallel to the well; 

sealing a space between the body and the top seat with a first seal, the first seal being 

positioned between the body and the top seat; and 

sealing a space between the ram block and the top seat with a second seal, the second seal 

being positioned between the ram block and the top seat, wherein a width of the groove of 

the body is larger than a width of the lock ring by a predetermined value, and a distance from 

a centerline of the well to the first seal is larger than a distance from the centerline of the well 

to a point where the second seal contacts each of the seat and the ram block when the ram 

block is in a closed position. 

15. The method claim 14, wherein the predetermined value is between 1 and 6 mm. 

16. The method of claim 14, wherein an upper surface of the top seat, between the first seal 

and a face of the top seat facing the well is larger than a lower surface of the top seat, 

opposite to the upper surface, and extending between the second seal and the face facing 

the well such that when a pressure is applied from above the top seat, a net force generated 

by the applied pressure on the top seat is pressing the top seat against the ram block when 

the ram block is closed. 

17. The method of claim 14, wherein the top seat moves integrally with the lock ring. 

18. The method of claim 14, wherein the width of the groove of the body is larger than a 

width of the corresponding groove of the top seat. 

19. The method of claim 14, further comprising:  

sealing the well with the top seat and the ram block when a pressure is applied either from 

above or from below the ram blowout preventer. 


