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The Development and Testing of Heat-Resistant Subsurface Safety
Control Devices in Offshore Operations
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Abstract; According to safety regulations for offshore oil production,all offshore producers are required
to be equipped with subsurface safety control devices. But all available subsurface safety control devices
currently available may not meet the heat-resistant demands for wells with thermal production. Considering
the demands of offshore heat-injection wells for subsurface safety control devices, Y241 type thermal pack-
er, heat-resistant subsurface safety valve, insulated compensator, wellhead crossovers and other heat-
resitant subsurface safety control devices were developed through a combination of optimal sealing materi-
als and sealing modes. Laboratory and field tests showed that Y241 type thermal packer,heat-resistant sub-
surface safety valve,insulated compensator and wellhead crossovers presented outstanding sealing perform-
ances under room temperature and excellent performance with high temperatures up to 350°C. The results
demonstrate that the newly-developed heat-resistant subsurface safety control devices possess rational
structural design,desirable heat-resisant and sealing performances to satisfy the demands of heat-injection
wells. the application of these devices can effectviely enhance safety performances of heat-injection wells.

Key words: thermal recovery of heavy oil; heat-injection pipe; high temperature; subsurface safety

valve;packer;compensator;field test;Bohai Oilfield

R H 2008 AR JFURJE 5 7E N XA L IX
et o B AR R L BUE 2016 4 11 1 B
AT 3E 30 40K I8 T RF (9 FFRACE . Bk T
AN AT IE T e A 4 A R 2R G35 R B it 350 C o 5 LA
RO R B R R WA T e %%Iﬁﬁ e
LA S R R L T VE A A G A R

qﬂZfEEHﬂ 2 17*“3*3d:35[@E|3ﬂ 2017-10-30

B, FH P LAL2008 F LT P E

v E Bk ¥




« 50 - s

R EEd A 2017 11 A

RE BRI AR I I A A AL G R TR Al
A I T ORIER I IR 1 % 4 R
et iy a2 A ORE R 4 4 i o B S T R T
i i 350 “CHYH T & A hl AL R g, R T R
LT Y241 BRYBACR B BR A% I e il T T % 4 i B A
KM g A0 1 2 B B 8 PN A R 37 1 1
FWT L BT R B 22 A A R AR SRR S it
A B HIR A I T B0 B R AR T AR L IRAE RS L 1Y
BE) T L HCRAR A EK

1 FEPGEXS IR e H B AT RERY
2R

FF AW A T e I T Z 2 H S A
D R EE S A (A TR D AR R
BRIGEFNBE PG A (& Y241 B HOR B B8 &5 + Fh B2 g
iR T AR mE 1 s, Hjp IR
G A A A T A I B PR S i A o
2 J7H .

1 aegE

i R T e 42
— FfFAh A

— PR R RME 2R
Y241 BIARORE R

1 BERARATREEHEEREHNEN

Fig. 1 Structure of down-hole safe control pipe in off-

shore well with thermal production
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Fig. 2 Structure of the Y241 type packer for thermal production

1o b2, 4R50E3. FRIBIVE 4. MREHEHET 5. HEfR 6. oo

11. e s12. A 44T 513,
21. FERASLIE

2.1.2 ITHR®

Y241 BIPCR B AT T AN E DA I
A B HUAG AR U HE Bl FUAE T2 AL | Al a5 T
B BUR LLBs 1% B 1 3, 58 Ak . SRS, A
MERREEAR T, HEAR N RT Y241 BIHPCR
R LA T 525 Ty B, Y241 B BCR 5 B 25 1 1 L
WATIT . AR IR . ERR AL R AT fig &, 25 il R
AT LG R B 4 A6 A b e Sk S R AR BT B4R I
B B LA AL AT TS

2.1.3 EZHRAH

Y241 BIPCR B FEAF K 2 105 mm, i KAMNE N
21000 mm, N EHAHN 76.0 mm, & H T HNE R
220.5~224. 4 mm BYE®E, Wik $88.9 mm EU
WRLr, Ak B T 75 24 ~ 26 MPa, iif #i 350 °C ., ifif J&
21 MPa,

7. RIC;8. /IR ;9. RILIEL 10, B AL HIET

WERE 14, ARBFE 15, ANBIER 16, KBIFR;17. F1E;18. 5 2E;19. NALIE 20, fnJEAL;
322, BRI 523, #AE 24, BAEEEE 25, R IRk

2.2 RHBIMZRER

2.2.1 BRAKREH

B AR R B R e b A R A L R A L Y
SR LB P R R Sk v () g AT Sk 2
J BET 3 BT 7S o o A e i 45 i A AR | B A
FIREHAME o PN o 2 ) 5 T 30 L B AR B0 L % B A
BRI RIS B &, B AR N A AN R
TR, BRI B AR 10 A A B 32 3l 24 R U e AR
S548  HAT R AP R AAERE | BRI A A 2R | B e TR A

2.2.2 IAERFE

P PRI M e T T o A S0 1 e 3 5 1S 1
TR R TR I B A B R 1 1 R R D RE .
VEFAIS B2 3 B2 T, T

PAEAE 2 R, I A

B3 RHAZIMERMEN
Fig. 3 Structure of thermodynamic insulated tubing compensator
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Fig. 4 Structure of heat-resistant down-hole safety valve
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Table 1 Data of pressure-bearing of the Y241 type packer for

thermal production under high temperatures
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