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Development and application of HPR high-temperature and high-pressure fracturing packer
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Abstract: During operations of wells with high temperature and high pressure, the fracturing packers are susceptible to failure of isolation
during fracturing, failure of release after fracturing, difficulty in retrieval, and inability to pull out the pipe string. The imported fracturing
packers are characterized by high operation costs and long delivery cycles, which restrict the exploration and development with deep and
ultra-deep wells to a certain extent. In order to satisfy the operations of deep and ultra-deep wells with high temperature and high
pressure in Tarim Basin, Junggar Basin, Turpan-Hami Basin, Qaidam Basin and other regions, an HPR high-temperature and high-
pressure fracturing packer with a temperature resistance of 200 °C and a pressure difference of 105 MPa was developed. This fracturing
packer uses special high polymer material for anti-outburst of the rubber packer and integrates the anchoring mechanism and the sealing
mechanism. The laboratory setting and releasing experiments show that the fracturing packer meets the performance parameters required
on site. The field test in Well ET1 proves that the fracturing packer is well performed in sealing and anchoring, and released successfully
after bleeding and gas test. The HPR high-temperature and high-pressure fracturing packer provides a strong technical support for
fracturing of wells with high temperature and high pressure.

Keywords: high-temperature and high-pressure well; fracturing; packer; anti-outburst; pipe siring creep; material selection;
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Fig.1 HPR HPHT Fracturing Packer structure
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Fig.2 Temperature resistance chart of rubber with
different properties
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5 A
RS AR e g LR ARRE SR TR e i e mme
= 9 =i 9 w5 9 i 9] i 9
1# 21 3# 44 5# 6# T# 8# o# 10# 11#
T J3 / ShoreA 88~96 76 91 88 88 89 88 92 89 92 88 92
LB 58 B/ MPa =18 16.2 22.11 19.5 21.13  19.84  26.5 26.8 17.95 20.43 29.7 32.2
Tz 2 % =120 204 260 121 147 118 150 113 136 113 152 121
T i 25 4k, / Shore A -15~5 / / / / / / / / / 1 1
hr s AR AL % -20~30 / / / / / / / / / 6.3 2.9
HEBr A /% 0~-50 / / / / / / / / / -11.4 -10.4




48 W24 i

2023 2 H

2.3 HPR SEEEEHRHESRHEEVAILIT

B T LR 1 3 A T 81 A A, By L A 0
ol R ENRIP B IR 25 9 AE R R T 4555, 4T
BEASIA R, (AR SC R R b, D 2 ik
NS B A 22 18] 1 Y 5 3058 TUR RE IE 4 [l
W, AR BE DR, R, 3 in4E 988 0. 1~0. 2
R4 XU A B LB, B IR A HED

T B B A S AR PR B K K ) R B
FEWT N O BIPE + LT RIS, i T 7 R
HRZZ 205 C i, HoR 32— B s ), 7% 18 31 % 1 e
T 258 B RE ] PTFE-F4 #1481, PTFE #4
BT DR A 27 8 it 5 kL P8 S5 09 e i, © Bk
Iz N AR Ay 28 L AL ST b AR 4, R 22 =
TN TE 205 °C/90 MPa BRI F 25 [l 1 BLB TR 1 #%
ML (WK 3),

3 PTFE-F4 ##5 Bitia EliX 4R
Fig.3 Temperature and pressure test results of
PTFE-F4 back ring

225387, PTFE #PRLESREA T R LR 1ERE
AR JEE A, 2 2 ik 28 BIOA:, T 4 78 22 , T i 22
22 AT PR B2 AR5 20 TOURSE T, e FHAE R 1]
BB TSR ZE A R EEAE-50~ +110 CH1
N T vEMRX SE R SR FHAE PTFE B2 HL I 45
SEFAR MM 25 i RPTFE AR, 5 H B8 5 m L
PRIERE , S 7122 el Al BEVE B (W3R 2) .

%2 PTFE-F4 {£8E84%
Table 2 PTFE-F4 Performance parameters
P REOCHERE AfkiEdR

1 iR i FH T AR IR 3% 250 °C
> HHER A AU ; B R T RERI-196 °C
' AR 5% R 2R
B X#jczifﬂ%%ééﬁﬁ:ﬂﬁﬁu‘,%fmm‘rﬁ#\ﬁﬁ ]
SR PR TR AR K A T BILE )
s SR [ENAAA R rP BE 48 R B IR, PTFE 22 JA] 1)
4 EiEN

BEREZBORZI N 0.1~0.2
BRI EE 20. 0 ~30. 0 MPa, B2 K % 300%

S OURHEREOLTE 00, gttt 400 MPa

SGIBURAY) |EE2 M A N R ) B ¥ ek |
BRI % T A5 TG RPTFE AR, 2384k 43 ik
PEINGEJ 9 RPTFE AR L PTFE A}, Tiif i 1 42
1= T 500 A%, MG AR PR R =5 T 3.5 A, 2l LR AR
HINT 2.5 £, BEEERGIN T 20% , 26 R ik F B0 >
172, Bz b Rk il VF ) 375 95 1B 3E &oF 205 °C /105
MPa/8 h PR | i R 5 B AR AR R 47, MBS
RAr(WLE4)

4 RPTFE ##1% Bt iR E il 4R
Fig.4 Temperature and pressure test results of
RPTFE back ring

2.4 #WIGIESESEMSH

FECRUEAE RS T RTE DL T, An el Vgt TOR
E0E RROK A S 0Bl ) AR TR
B, 3B e 245 A v B TCRE 9 VR R X B4 1Y
Fefh ), A R TG BLAR LB AR R A
FNERTHUR, ST B Rl T R AR AR T
SRR 7, AT ] — 48 PN AR 1R TG TR B
1 T EE O FH RN AR

AR A XF 139. 7 mm BN AL 6118 mm E
PR TCIC T BLAR 43 01 2 128 mm |, $118 mm
F1 G108 mm ., AR TS 245 10 25 ) 20 1l S T Ak A
IR E ) IS EAS BRI B 173 F— TR 158
BRAY 28 2545 55 A TCRE M IX 35428 w1 32 77 60 MPa,
BB SE RNER 3 Fis .

®3 HHEHER%
Table 3 Calculation results
i TCHIITT RN IME RRABE TR N AE(E
HAR /MPa /mm /%
128 mm 111. 631 0. 030 672 0. 056E-03
118 mm 123. 949 0.031 62 0. 634E-03
108 mm 157. 494 0. 032 596 0.792E-03

ATRATE H AT Arf AT 1 i IO 2 A A 2 7
AN IRV RR B A 0 5 Sl T S AR A T AR A 5
(BTG R A n] kS B, T8 A BRI K T B S



Bt Hi1 FAEIEAE  HPR o il o 5 e 2R3 B s i o) 55 1 49

B RN AR L A 15 B S N S8R R4 BRHESFHEEESHE
AN EAR B BE A R IR oA 48 0 40 2 PR B R Table 4 Polymer material performance parameters
SRR — I BETCIL I 174 AR /T 585 7 74 N e
> 4 A =

B, A DX 48 S5 8500 170N, 22 1) AR TB /N, X6 ) ST L/ C 310
EENE/N, EARTEERRD 3 YR BRI/ C 250
2.5 HPR HBEZHRE G : il s

i i 1 i 4 B 5 35 FH A T RAS B BE T 1A b 6 RS/ % 4.9
SR O, TS B B AR Y R e U 5 A B A 2 7 BRI A/ % <60
BRI SR AT 1 R T R R X L/ o
JEHRE s MR, M B R AR 5 B4 Z MR & 10 i f 2 A Tt 125 P RE AL

AR 23 8], LEAR o ) B 1) TR 0 PR, BT A L R B B M 2 A7

TS e S S 1 Nl ol
FERFUEL AR T 7L LR e oo W R O 0592 50
HPR ST =LA B, B

s AR R BETPTOLEER ) g s o o o B 3, 35502
T%H&Mﬂ*ﬁ?ﬁ@g@f&ﬁﬁ”%’]ﬁfﬂﬂﬁ%ﬁﬁﬁ fia] 1 A ] *ﬂﬁ?f&‘fﬁ%ﬂ‘”"ﬁﬂq,ﬁﬁ%%%ﬁ{ﬂﬂiﬁﬁﬁﬁiﬁ

MR Jyik RS BRI PO U066 SOIRE B g 025 0 0 46 AR 40 T b1
BRPERRARIO PRI {111 RS DL RSN ESIR e g 1 e b RN 2 257 9 B it
TRV R I8 MR RE I3 4 PR o i e g = 90 0 20 W 0 0 e 55 £ B 260 9 7T 00
T ORI A5 i 3G 5 P 00 B e B S AL IR R A B o A o e il e A B 4 A e B 28 15 2
WO &, REMSAE AL BT UR F AT R B 1 T3 AR 108 ey i) phy 3 0 5 00 2 2 7 25 0L
i MERER ES r TADRHE R R IR RS i T IR R MR I

N EE R R 201 BB DG e s L AL i HPR 2575 5 5 JE L b S 7E 245 N AR SR 2
X IR R R S 4 WA 5 s,
1 5 12 1‘3
*‘lﬁ:—ﬁj‘—ﬁ&;l EEE e 1'* A e 2 ]
C’%—r%#;rv\ﬁliki] [, 25 ]ii el 72> el = d - Z|
2 3| 4 6| 7 8 9 10 11

IR R - b 2— TR - b 3- T B 4— AR - S A 6- BRI I - 7T 2 |
8— )R shBY 4] 9l BYET 10-FEW L 11 -TG ZER (12— IHIR ¥R 13-B4

B 5 HPR SEREERHBHREEENLITRETEER
Fig.5 HPR HPHT Fracturing Packer setting in casing
UL R B e W] 5, SEB6 A IRl R4 B R A%
3 ERRIHER WOLIAT, B, R A B
BARTCARIE | 25 WU e 2 800 i 0373050 285K (W
HAEXT HPR @i 2B PR E N e K6),
WS, W A4 W RE S B0 2 = Wi E 3.2 ET1 #IFHHE

SRS B N % B R A T EE ET1 i ZEE S K 5F 139.7 mm, Jiti T 3 B
3.1 HPR 5EEEEHHIBR{/ERNLE 4.851.0~4 861. 0 m , M JZ W% 24 J1 #ifill 118. 00 MPa, 3

J TR T HAERR R AT A 2R, 6 HPR mild J2FLBRE I35 68. 20 MPa, 1 )23l B2 il 183.54 °C
o T T 2L B A T P B S SRR B 525 105 MPa iR B AL 482, B SR BEAR, BT LA
TAEEZETTE 139. 7 mm EE WM T e gk o ERNGE R R 2B T RE ST, T # IR
SIS PR ARTE 205.7 °C 22 108 MPa F#ES Sl R REME AL, A T AR A R ) A T



50

W 2.4 w4

2023 4F 2 H

JJy, EECR AL PR M 22 B 29T I T 258 iR R

e

i i

&=

. i ‘ 2 .
x | —
== e ==
&

Bo6 IHBTRERSHFHEMERY HKFRL

Fig. 6 The experimental display diagram and the expansion of the polymer elastic ring
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Fig.7 The fracturing construction curve of Well ET1
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