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Matching technology for oil testing of low amplitude heavy oil reservoir in middle and shallow
formation
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Abstract: The characteristics of the heavy oil reservoir in the middle and shallow formation of Guantao Formation in Matouying uplift of
Jidong Oilfield are low structural amplitude, thin reservoir and high crude oil viscosity. The wells drilled in this block have high kick
off point and large deviation, which makes it difficult for the conventional oil testing process to meet the production demand. In this
paper, an oil testing matching technology is formed by analyzing the four technologies of perforation, logging, liquid drainage, and
cement injection deeply. Combing the gyro directional perforation technology with well depth trajectory technology can select reasonable
perforation orientation to effectively avoid connecting with the lower water layer. Then, the crawler cable logging technology transports
logging tools to the target formation to complete the logging acquisition. The drainage technology of double hollow rod internal
circulation electromagnetic-heating progressing cavity pump solves the problem of the flow of the high pour point oil by temperature
increasing circulation. Cement plugging displacement efficiency can be improved by cement injection sealing technology. According to
the actual well condition, Well Tang XXX adopts the drainage technology of double hollow rod internal circulation electromagnetic-
heating progressing cavity pump, which improves liquid discharge effect remarkable and the average daily oil production reaches 8. 12
m’. Besides, the cement injection sealing technology was also adopted in Well Tang XX successfully, which improved the oil and gas
production capacity. The application of the matching technology provides a reference for the exploration and development of similar
reservoirs as Jidong Oilfield.

Keywords: Jidong Oilfield; low amplitude heavy oil reservoir; middle and shallow reservoir; oil testing process; supporting

technology ; directional perforation; progressing cavity pump drainage; cement injection sealing
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Fig.1 Schematic diagram of external directional
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Fig.2 Schematic diagram of internal directional
perforation mode

2.1.3  fRReg &M

B R H AP H S FLAR L 8 SR
R ATECR HOR ST LAk = H AR L A
FIZKFIBE L SR T 2 A0 5 FL A SR AR RS v
A SHFLIT 7, 8 TR, P ) T RS T
S J5 X, A R BRI B ORRHE I K I
SHFLARMD , — R P 70 BEHE I e £ | B 3 32 20 1% J4
TR BRI FL By ik S i LB, B B B R 45 %

e —A R T HERT E AR AT, 0 O AT SR, AT AR
AVCE — R T8 G, T R AR A A B R [R] Y 22
52, A5 BT FLAR S A2 AN [R] Bof (B A S 5 L, X K
TR, 5L T 1] — FBCER SR FHARF O [, B KPP0
A, foff 55 FLJ T L MR R T 1) 54 48 IR A A A 2 N 1
it e 1 THUHS TR 10 15 1 RS /K 98 4 1 [l R

FERRAE 1] S FL 7 2l 3 45 A R, s F A
PRI LT, A7 850E e Y 38 T BB K2 AR 4 [ 1
A ROk T A5 R 22 I B, TR, W b )2 e K 3
I 37 T AT ) 3L, B AR 1t T
77, I8 il <™ g, 38k O Ak ™ W 0 1 3k 2]
APHB IS B T, 48 G2 i KA 2, 36 31 46 5 B
SRR B, 5 SE3E P it ) 1l L A
2.2 RITEREBLEIHR A

FETP AT B4 KB I KA 77
FEL NI T E SR H AL F B0 I8 A T 2% AR
DAL ER AL R % 2 78 KB IE ACE IR T b, W]
3 1 A 7 A i 16 I A 38 H )2 B, W 40 T 6
A A I b T 2R 58 S 2 2 4
A5 BN IR AEAE M DUTHT I8 2 SR O BERE, T
i BB o | A5 7 R A T 0 A I T S
EEBET
2.2.1 @sagFA

TR B REB 4 R /N BAR 2 I B 454, A=
PR RS XE L AT, RRHE I oK
L0 T A A A 2 R A B DR I R R R 2 o
FEAEA I R T8k TEHRER T 45° 101
LT ACHCEE HL 48 TC R I R T 2= H 2L,
TERIRHEA I Bt A7 BB i 75 43 Bt AT, 3 1
REMR AL TR R T 45° 191
0 58 B A LI B b R K S AR P I AT 55
2.2.2 ITAHERHE

Jerr e e— A M — Rl 280, 1 &I
TR P b 1T 9 7 A% P AR 43, 500 g A A RD
At IR T RSB E SRS AT At
H, P AT 45 0] 7 A% 30, 4 (Bihn) 2% 0 T AR 3
HIR BT ICAT #8245 F HAL R b, 32 H
AT I AR I A Sl AT DL 2k G A e
T e BN SRR I T & ik T,
2.2.3 MreyEEEMa

FEIFRHE RGO A TR UKFE A E T
ABIWUE R E, 38 5 TCA T #% 2k 58 B 7= A4 55
SRS BAR AR LG, TR T a8 T2 T8y T



30 W 2.4 w4

2022 2 H

FA VR B (8], 5 3% B2 9 A8 i ik 07 =CAH B, TR AT 2%
DU (%) J8 AR BTG [0 EF b v m 5 s 0003000 = 5 e A
IERRAS BT E A A B BR 1, A1 3k 3 i
A, 7E BRI, RAT S f ik AR 2 H 2
UREE FLARIME DR L, TEAT 28 A% S i T 25 W 3
TTFRIFES,
2.3 B0l A B IR BB A N LB AT SR HE TR

AR

FEFTAR T BRI A 7= B 3 A7 48 5, 5 R
W 5 2O v B v A e AR T IR
ME, U] REAS R G B X AR TR R R A T HE R
2 MR g DR 0 B AR R T S XA 2 TR
T T S R A, 7 A LA R
e R e R T A Y AT b T 2 T R
SRR BUE R, R R T s Re AR 2 B E
REFLW SN, by 5280 i 36 A vl A HE R A AR v
WEF AT 3 B R T2, SR A IR |
PR BE A T B R R N T30S O Al AT A 2
INFIZAT BRI HE R T2, % T2 R Gl R
250 L ARG A 0 0 2R 8 X6 JEC R il 2 4 1 3 o
O 37 kW AR 45 B IR OK 3l Sk 2R AT I 103K 3h K
Viton AR HIVERE i AT AE 111 i s it
TIRFFEE M AR A2 TLBE 7, BE S P A 1Y
SROBUHILJZ 7 R VP RN A DR T S AR B T
FIE TR P R
2.3.1 ®misag A

Bt 5 BT A3 T A R AR T K i T
N I-OUE NG 2%, =R = A A R T A A
B, X B B R IEAT R IR R G T
AR I S X M R B R, 200 100 ~
10 000 mPa-s, PRIH S SR R OK 77 2 5 Sk IX B
THHER AT A )8 2 — 2 b DX 2 RO v, 2
1200~1 800 m HLE i ZYEL; , Z280hi 5 T
7K 2 22 [ e 2 A5 v LB 20T 2 AE AR IOK , 5 E 8
Pl AR e 22 HOEL % SR i HERO X
I AR XA, A — R I R4 XU
2.3.2 IAHERE

IEFF IR HEWR 2 R 2 T 5 5% 740 B 5% g id i
B 2 AP A — T ER ) L AR 1% 3t A A, DT
JZFARZE BT HE 2 b ) 2 A HER O Y, A
BUAL T M I, 3 B2 v AT, 230 f R, B AL S
W S TS R HAE TR ENRE Z
(BT B 2% P 25 (], 1) HE S i 3 85 B R 1l e 25, X

FH NI S AETE R 22 B A, A i 4 57
FHEH oy, 0 HL A I R R T SN WY BEE R
AW T 7, U2 77 R E A0 26 T B s
LS U AT P A A R DA T A AER R el 2
XS U PTG A F 02 I A B AT 2 HEW R TR R AT
SRS 3 25 00 H I AR AT e i ) it A
23 OATIAT 380 T ST B NAE PR S Ol E . TR
TEH I E S FE I 38 7 ) e e 3k, SR A E|
XS U AT PR A 1A, 52 28 002 O AT R s, B
T RS O AT SME T, RE A 2 i )
PIAMIGERIEIE PR T 5 AR 50 2 125 1 A B AV
ARG, AR T IEA G IR
2.3.3 e EEA

FEHRRGS R BV IR 2R 40 N A A AN 2 AT
T, NIIAN S 55 918 & AR FAse 48, RORBRAIR T # it 1)
P4 5 I HER T =R FH LA+ A7 PR A B S
T 38 Ao Y AR A T A A58 S I P A B B Py
TERIRES BB B DL L I R B2 - R G A 5K
WEGL A VDR BT RO A A 5 R XL AS O
AL K, AT ik 3 400 N/M DAL 356 T H24TF
FEHEBAE B R 3 N, B AT DSk E X
Hujits T, B = 35 S 314 mPa-s, VS H
PRI EE 2SR 50 C A4, 8 8 T 347 B HE AL
J S T HESE R 2
2.4 ZYEITERE

LB X HeE B WA 3 2, HLAE IR 1
IR HT AR g0 nY KE Mt 7 X 2 eIk
R 7 AR B TR o B MO ME T R R
ZYJRETT 2 B AT A A T S R) R B AR S
FEHEW TR TR AR B A L 22 ph R 2 TR A%
JE T Hb TR T ) b 2 A AR 2Ry B R T
i MERf VR SE 2 MM AN R SR [RIE R —
FREE T4k T b I O AR 18 45 1 TEE B RN R =X ik
DT RA P AIE A R HER T T AT T ARAS P Y
M R FEATH I HERO T R RO T 25,
[FIER 120k i S 3L T b T O R 4 A, A RO T
T I I RIKE
2.4.1 EZ &3I4

FERR AL 45 XK & bR HE k17, 7
i ] A0 B, b S 0 B 7 0 15 e TN I DL ARURN
PR VBN 43 15 25 PR BB A4 2 1 J ks ZE AR R ARG ™ 1)
THEEAL A TR B AR A LR, AT SE v 5 %
[0 2= A N B Sl e o P a9 B IR TR N2



CHRIES IR ¢

SRBLAE « H 2 AR FEE R it B T L R AR 31

TEN TS R DUUE 1Y AR 8 5 R AL AR
PEA YRR SHE RN I 47 LI AL, TH R 20 B5 Ty 13 RN
BB TERAT A A HE AR L v TR o
He AR 3l W5 b )2 7 ) E A8 R A
JEr 3T %) 7= et 368 3k AN () £ B 6 R HE Al 1 B 3
AR B IR, I LR T R Y 7R
i 7E e R R R R S AL LT,
AL S — 202 i oy B, O6F S I SR A T B
HEk, Bl 5 20 b D AR AR M 1 4 PR T ARIE
MGy 4 O IR — 2P AL 3, ) T e B AR
(5 ;128 B ELA WO F sl B F 3hit
R AL A AE D) g, I B T PR, 258
R A s S o m A e, 5
TARECR RG I H hic sk i, WE N A A
B AT AT 78 VR B K AR B0, X B PNt A 2R 17
PR A 2R T e BB I T, AR R D
A T Y SE PR AR
2,42 3 ERENEA

JE XX A T Sk B R — HOR I, R
FHRCES Ot PR AIG B0 F R4 N R AT SR HE W, H ™
JEIH 8. 12 m®, SEER T 3% SR I HEWBCR 7, A A0kt
B TAFRE SR JZ i, I T2

RETHERE MK AR 8] T A B TEL o0 25, 1
TS5 TAGZ I, S GERE A T SR Rt T AR
W, 2R B At AN [ B R HE AR Y R B PR
R HEW A £ 28 A, SEBLK R I A SR
TE A ORI ASE T, A O o A 2 B K B SE R
= 7)) [ G S o S Wl B N = AT IR B=i 2 8
FF i, e T FEN G R R XU
A E N BG4S DRAIE 1 4 R T AR ik
SETHERM R, SRR, ke B T
A G R R b TR gt P 1 A A, A R T Tk
THHEVE YRR IR R
2.5 HEKRHEIZ

TR R B K T R WAy A i T M o
FRURGEM  F8 B TEAIE T 7 28, 7 T ad A2 ok 2
THEE IO f R R B SRR AT I T i 22
P B de/y , DT o 1 U8 3K 5 DO UE 45 Tl it S5 3
HZWREER2E

IEAFR  FEAR I HHE TR AR A0 %t B 1 KR
BRI O, T 7 vl R AR - B R B T B K
FIMERE X 5h Sk 38 R AR B L B 5 (B2 ) R I
ST TG AR R 1,

F1 DAEMEEMEARSE(HE) KK

Table 1 Statistics of sealing failure of Guantao Formation in Matouying uplift
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