WO 2024/210960

DRILLING
ENVIRONMENT

100 “—¢

DERRICK
104

PCT/US2023/086481

CROWN BLOCK
106

TRAVELING
BLOCK 108

TOP DRIVE

, 110
1
I WELLHEAD
INFORMATION I 112
HANDLING N
SYSTEM 130
/-I || I[D]E%ﬂ :
i, S _
PLATFORM 7 S
102 )
a7
m
A CASING
SAFETY- 118
VALVE _
236
BOREHOLE
116
7
7
o ///

FIG. 1



WO 2024/210960

/

INSERT
VALVE
238

N

BOREHOLE
116

SAFETY

VALVE
236

FIG. 2A

2/6

BOREHOLE
116

PCT/US2023/086481

INSERT
VALVE
238

SAFETY
VALVE
236

FIG. 2B




WO 2024/210960

_— -

INSERT

VALVE

238
SAFETY
VALVE
236
BOREHOLE
116
FIG. 2C

3/6

PCT/US2023/086481

HYDRAULIC
CONTROL LINE
250

FLUID
FLOW
264

INSERT
VALVE
238

BOREHOLE
116

FIG. 2D

SAFETY
VALVE
236




PCT/US2023/086481

WO 2024/210960

INSERT
VALVE
238

SAFETY
VALVE
236

POPPET
354

FLOW PORT
362

CENTRALIZING
ROD 356

FIG. 3A

T T
o
SRR
G —
LSS
S

INSERT

PISTON PISTON
BORE ROD
346

e
o

i

e
e
R

o

5
EHH

R
i
S

&

i
i

o
et I
S e
e
R




WO 2024/210960

5/6

PCT/US2023/086481

INSERT
VALVE —a UPPER PISTON HYDRAULIC
238 B,ORE 346U — | CONTROLLINE
ﬁL- 250
*\PISTON - HYDRAULIC
SEAL CONTROL PORT
451 448
LOWER 1
PISTON
BORE—~~ \ PISTON
3461 ROD
344
POPPET
SEAT 460 |
k|:7/ POPPET 354
s N POPPET
SEAT 460
FLOW PORT < ]
362
\ \\COMPRESSION
SPRING
458
AXIS OF —
TRANSLATION
462
1
1UPHOLE :
lDOWNHOLE
CENTRALIZING
ROD
FIG. 4A Vs 396



WO 2024/210960 PCT/US2023/086481

6/6
INSERT
VALVE —g UPPER PISTON HYDRAULIC
238 BORE 346U —— | CONTROLLINE
ﬁ{. 250
A :
K— HYDRAULIC
FLUID FLOW
264 ~ HYDRAULIC |CONTROL PORT
FLOW 448
466
PISTON
SEAL
LOWER
PISTONA 451
BORE
3461
POPPET
SEAT 460\7'3/ i
[ PISTON k POPPET
ROD SEAT 460
FLOW PORT < 344
362
FLUID FLOW
POPPET 354 264
— =
FLUID FLOW - I -s l
264 — ——— COMPRESSION
(——T— , SPRING
. —— —) /' 458
{ e . j -
UPHOLE ==
lDOWNHOLE
CENTRALIZING
ROD
FIG. 4B _ 356



