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Evaluation on Application of Corrosion Protection Downhole Tool in
Oil-wells
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ABSTRACT: Objective To evaluate the field application of corrosion downhole tool and explore the prospects for corrosion
protection of tube rod. Methods Quality of water produced in oil-well of a block of Yanchang Oil Field was analyzed; and then
corrosion rate of oil-well tubes in the water was determined by combining with indoor anticorrosion test. Corrosion protection
downhole tool was installed in selected severely corrosive oil-wells. Content of total iron ion in the output liquid and corrosion
rate of tubes after the tool was installed were regularly detected. Workover frequency, number of replaced tubes and sucker rods,
content of total iron ion and corrosion rate were compared before and after installation so as to evaluate the application effect of
corrosion protection downhole tool. Results Before the application, corrosion rate of tubes was 0.199~0.386 mm/a, far higher
than the required 0.076 mm/a. After the application, workover frequency decreased from an average of 3.4 times per year to 1.2
times per year, down 64.7%; the average replacement length of tube and sucker rod in each well decreased respectively from

11.6 m/a and 33.6 m/a to 5.7 m/a and 8.0 m/a; total iron ion content decreased by over 42%; Conclusion Corrosive media in the
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block produced water (oxygen, CO,, H,S, C1) are higher and severely corrode oil pipes and tubes. After installation of corrosion

protection downhole tool, number of replaced sucker rods, content of total iron ion in output liquid output and corrosion rate all

decline significantly. That indicates the tool can effectively slow down the corrosion of downhole string and enjoys application

prospect to some extent.
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Fig.1 Sketch map of corrosion protection downhole tool
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Fig.3 Curves of total iron of oil well produced liquid without
downhole tool

21

i MRS S
—e— 11179

15 e 12512
—a— 12546

—p— 14418

SRR/ (mg - LY
=] el (=21 o
I

0 5 10 15 20 25 30 35
RSN TR
Kl 4 22278 TR IR ™ e B g2 4k
Fig.4 Curves of total iron of oil well produced liquid with
downhole tool



a5 H8 W

XUASEE I IE R B I TR R -95-

4.2 JEBIRERRIEMIE

421 EiHERE
P 5 S8 DA DX e = A A A B iR AT 5 Ik

=5 R (9 70 T Ik e R P S (E (LB A - 40 °C,

60 r/min, 120 h), AJLUEH, FEMERTE 0.199~
0.386 mm/a Z 8], ¥JHEH T 0.076 mm/a [ H5IfEE
K, R KA I J e 2k A

A 43 BT LA TS b s 7 B DX B 7 YA K B
RSy FEAE R BEFE A, & B H Y P A A K Y S
PYER T, W CO,. CI4E. ClIEA 4 &Rk
FEE T s PR T B MR T TR L L RAE T, H CO,
JEAE O s FE P AEAE I RIE T, L[S
4 JE BRI I s R

045]
7, o040}
: o/ﬁ a—o
£ o3st \ /
-%I" Q
® 030f /
H -
(-]
% 025} o
. )
B e
0201 ““xe/
1 L 1 1 L 1 1 L 1 1 1 1
1 2 3 4 5 6 7 8 9 10 11 12
PR S

BlS BRI BVE R A a8 o 91 2 ol
Fig.5 Curves of corrosion rate of oil well produced liquid
with downhole tool

422 CO,[EHhHESHT

CO, JEMZIHE LN E W, WIEHE . 164
A B K 8 715 5 T P B H05 o CO, JE b 25T 72 Vi Vi
(B Bk 2 110 22 2, I LA 2 7K SR 5 — A T B A 5 )
B2 M8 KR 30%~40%0, il A — A
W ik R BR o 5 AN PR 2R 2 CO, TEZKAH Hr 4
BBl X FRGE B BE KRR Al AR AR Ak
AL X CO, JE ™= A R I 5 = N LR R R
JE, CHIREART 40 CHE, b B 4 BEIR E 1 T
5 T 3G 0 o X5 C Oy JE o = A= 52 i) fi A PR 2R A ik PR
IR pHAE . W LUK CIMR SR, WIEKTE CO, 7K
WP I, A BT RN AR

JE B BB R Y., TR A

Fe+OH™ — FeOH +¢ )]
FeOH — FeOH" +e ()
FeOH" — Fe** + OH™ (3)

KT A RIS, T A7 AR PR LA -
1) AR SR T B A S S

€O, +H,0 — H,CO, 4)
H,CO, > H" +HCO; (5)
HCO; — H' +CO; (6)
H,0"+e—H_, +H,0 (7)
H,CO;+e—H,_, +HCO; (4<pH<6) (8)
2) R COp By S B T AL S S
C02snl - COZad (9)
co,,, +H,0 — H,CO,, (10)
H,CO,,,+e—H_ ,+HCO; , (11)
H,0,,+e—H_ ,+H,0 (12)
H,CO;,, +H,0" — H,CO,,, +H,0 (13)
Y el S 7 5 R A -

Fe+2CO, +2H,0 — Fe+2H,CO, —

Fe®* +H, +2HCO; (14)

SEBR L, COy 145 A A R 30 Ay 4 v 8 ok AT i 7
DU T R Rl fh T (FeCO;)
54577 (CaCOs ) B[R] B A B B AE Bk 3R 1T
AN TR DX I ) 78 5 AN TR) DT A AS ] DX 3 22 )T B
T EARBEM AR E R A, CO, 1R
8 o 0 2 3 A ok L A 1 D A 5 SR
423 CITZihiE S

I E R B B ph 08 X2 /ML B, /)
FUE MR R, e FEUE MW", /L
M SR T 5 A R R RS B R

Chalmers, Moore, Mullins, Mykura & A\ $2 1
T & Jm AR/ N I FR TR 25 ) o AR /DN T AL BTSN
X4 JE R L PR &S, Kassel F1 Stranski 24 T

“TLK” RIAJESERL , AT R AE 1 5 2 FEE
R Z B P 2ZE AR KE CIn/hF 5°), Rk
V& (Terrace ). &5 (Ledge) 4T ( Kink ) #4
o HTFE&EERIMREEEAIN, &FMaiRh
(1) A R I R TR R 1) 2% o D 2 0 3R 1T - 5 AR A5 1M
PY AN, DT 4 i - 8 g B IR A & A —E B ek
g, [l s 2 AR LA AZ A T B

AWIE AL RS AR N, B iR %2, (B2
EAIASZARREIE AL , AT —3 53 P Je 4k
B ALY ) BRI B R A T EliAR, X T T
Ao AR A CUMATE, WSBIR LR R
FRA A EAL B TR B Sk, [R]ES CUX 4 s 26 i B
AIGEER, AFRFHBBA, pH{EH# L TR



2016 4% 08 H

J&, HoS MBI HS™ . SRR/, H
SRk im . DS AR T AR, IR TP E R T IX
FER S RGBT, SR LA,
REME AR D [CARFHZE, SRS,
B T R AR B 5 R R 5 8 R AR B . 2
ARG T AT, OO L E s 5

LR — BIE R, & AEMANA D, B
A OUIZET MBETT. RN RN

Fe’* +2H,0 — Fe(OH), +2H" (15)

A= i) F(OHR MOH 454 i Fe(OH)5, i P B
FrOgEEE, SN RER CaCOs; HANETKINY
JEAEANATIVE, R O EAE, NN R ARG .
0 N e ) [ B AT 1% 4 T s Ak BH Wb S o R 4 S 1
AR BFIRR B2 AR PR ST AESE , BRSO L B 2 4% 5]
UANEAT, PR N AEDTNEA T, R AR 4
B ARSI L [FRF, AKAESE AR Bl
U pH T, 5 55 B8 A0 JEE ol A Jo AR A R ok
AT, AN Fe AR, sy kK. k. H
THENTE AL AR b M, BT LLAE S 7 fL A /)N
BT (I Cl) sk ey #Ese . SN aE &y

KK, AN . RSN
Fe’* +2C1" +2H,0 — Fe(OH), + 2H" +2CI°
(16)
e IR Y AL W SRR AR BT o L YU
AW, Cl4RELIEAZEN, TP WA Sk
I S ok B B o AESN AR TS EUBIR R, T A
R T IE phOR" FEfLd R, R SRR
R TUR B B, WIS YRR R il R P 05
HR B A SR, L PR R T T DB A T
JBg 5 1 e

43 MARE

F T b R B TR BRI X
o T A S | A6 258 il 0 DA R S 4 b e} 8 i AT T
Giit, fERIKE 6—8. nIHISIitE S, A
BB RS 3.4 RIS 1.2 %k, FRER
K 64.7%; B T IF BITMAE A 0 A A A7 24 T e
JEH 11.6. 33.6 m 435 FFE%E 5.7, 8.0 m, XKW
B J T BB St J , e S0k b R ok & A 1Y
1B FH U BRI B T 44K B

UK a
o O e kD e Ja Lh O =] 00 WD

T T LI LI T T

=R IR DR

5

6 BEDXHR AN B 6 T2 i A AR S U AR A 7 L

Fig.6 Workover frequency of oil well before and after the use of downhole tool
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Fig.7 Number of replaced oil pipes before and after the use of downhole tool
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