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Abstract

Blockage of sand screen was found in the down hole of M oilfield of Iraq, which seriously affected
the well production. To solve this problem, the type of the blockage was identified by XRD instru-
ment, and a high efficiency single-phase microemulsion formulation was developed to solve the
problem. After identifying the composition of the blockage, the reservoir characteristics of the M
oilfield were analyzed to ascertain the potential reasons of the blockage. It was found that the po-
tential reason of organic scale is high asphaltene content in crude oil, the potential reasons of in-
organic scale are the peeling iron rust by H,S & CO; corrosion, calcium carbonate precipitate from
formation water, sand particles flowing from formation, which causes the well blocking. Then us-
ing XRF instrument, the main component of the organic scale was asphaltene, and the main com-
ponents of inorganic scale were iron oxide, calcium carbonate and ferrous sulfide. Finally, by dis-
solving the scale in various acid solutions, the type of the scale was further confirmed. A blockage
removing fluid, made up of an optimized W/O blockage removal fluid, and a corrosion inhibitor
fluid, were developed and tested organic and inorganic scale solubility by simulated scale sample.
It was found that the blockage removing fluid thermal stability is well at 90°C and has no harm to
the N80 coupon. The dissolved ratio of the simulated scale sample is over 73% in 2 h. This block-
age removing fluid can not only protect casing & sand screen, also can dissolve the blockage, and it
shows excellent blockage removing abilities. After adding a corrosion inhibitor DCA-6, its corro-
sion rate reduces dramatically, which exceeds the Class 1 of corrosion industrial standard re-
quirement. The blockage removal fluid has strong retardance ability on acid-rock reaction, which
is beneficial for deep penetration acidizing.
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2. BIEHBEREDH

SEUF NREHENENAIRZ, TFEREGEE AR T R . B ARSI N EY)
FKIT 5 R )RS ToHLIE(CaCOs. MgCOs) [1]: WHEJRUTAA[2]: /K4 & R AV ZE[3]: BT
FI(FeCOs. FeS) [4]; ZH WI(RERREL. 1) [5]: ERPIA[6]; RASKEWT]. MimEHLLFFL,
KB NE, B EZEILBATE. FLBRRLAEME N, DR IRE 10B 0 kS T2 S5 R0 R kL R B o B,
TER S ZBE, GERIEE. WERERE, MR E AR, JEM S KRR T, FREX K
W SSRGS AT T, IRENETERIIEIE R, 5 BRI 5% 28 5 R 4 A FH B JE ) 5 8 SR ALK -

2.1. WERKIHT

b2 K PR 28 Y A A A TS 3 2E 1) B R A [8] . M itk FE b /KT K BE feid 22,99 x 10° mo/L, #h & &k
B BT RN 1.36 x 10" mg/L, BRRREME & BN 423 mo/L, fEAEREKHISE YR X . FIFH Scalchem
THEL T B AR R AR Z K ISR BT 1 25 5 RRAE (] 1), TN ZE SR, 2 KR A P
AEAESRIT NG, (HH B SRS Y5 AR BR S U5 (& %, Asmari M1 )Z /K 7E b JFEI0 FE TR 7 2641 45k
FEYGEAE 200 mg/L 24, SRR IRAE 600 mo/L 247, FF HAZIRE AL JTHI M EL N
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Figure 1. Prediction results of formation water scaling
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FRVESAR N COL FH HoS &5 2 i T B A P B A M (W L ZE R R [9] . CO, IV T /K AR iR, 5
BRI R AR SRS JBS b AR = A o HLS AU ISR 78 N P9 8 [V T s b, M A e
B, FEAMFN I PER TR RT R B SRR R i SR A R AR AR R W5k 1 FR, Ml
T FTEZE R H,S &8 0, 6 HoS il ToZEmk FeS JRMTTRE. CO, 4RIt 0.21 MPa, 5 B
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Table 1. Partial pressure calculation of two types of acidic gases
= 1. BRSNS ETE

i BEZ1 F 2
A IR RS % 4FE, MPa IR RS % FE, MPa
CO, 3.44 0.62 7.12 1.29
H,S 0.61 0.11 2.44 0.44
2.3. B

T S DY 2 53 0 W S Be R (R 2), BRI E RS B 10%, 1M SN 21.1%, HESS
HH 34.2%, WA EEN 34.6%. M A I E A SRR S, MM EPIE R, HEE RS, 4
FEIME TR AR, R AR, BEEANKEGEBIRRN, R 0H, G M, 5
TR AR, e R FLRRMLIE, X B2 S EM i IE MR TR .

Table 2. Analysis of four component content in crude oil
2. FRES S ENH

JEHCREEE, mPass FIUH > S, %
50°C 120°C Wi R4y 55w Jigt J5i
208.2 50.4 10.0 21.2 34.2 34.6
2.4, HEb 4T

WA S S AIEH ok — RV E R G R, BFH FBONIR BT B &, ™
AT DU BOH AR K . 0 SRR S EE TR A BT (5R 3), BRI AT DAE e WO RE A DR B
9276 um, HUHRE, 4000583, HAT M il R & 5 058 B, i8R BN 275 pm~400 pm, 1X i B
T RIS DK B S PR BRI S+ 30, BRI R AT BE S 2 R HE NIRRT, BB .

Table 3. Test results of SFY-E sieve particle sizer
3% 3. SFY-E B 5 KLE SUMIRLER

He FHIR, m FE, % Hi42(D) Hi4% (um)
5 0.89 539.7
10 1.111 463
16 1.256 418.6
25 1.389 381.9
30 1.466 361.9

F-3 3100-3103 40 1.622 324.8
50 1.857 276.1
75 2.461 181.7
84 2.672 156.9
90 3.027 122.6
95 3.398 94.9
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3.1 KFHMEE

IR A E I T WARFE S, BRSO BRI 0, SadidiE, B3 TRRL AR ARG . e
AT e BB X SO EDX) A W AT R (F 4). FEMCABITR, HIRESIGER. ok, LR,
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Table 4. Sample EDX elemental analysis
4. SR EDX TESH

TR TE, %
Fe 60.909
Ca 14.924
S 9,511
cl 7.765
Cr 2.442
Ba 1511
Pb 1.201
Si 0.819
Sr 0.289
Cu 0.169
Zn 0.163
Mn 0.162

3.2 MHLEE
M ¥ RO A 31T T XRD B4 8T (36 5), Wamw WA FEEEATE, BoERKA . At

Table 5. XRD Analysis Results of Sandstone Core in Well F-3
% 5. F-3 HibEE D XRD SER

YRR G R, %

#El

7 VeE 3 WG RKn TmA Fidh KEE  WAE SLEETW

F-3 90.2 1.0 1.8 0.6 6.4 / / /
3.3. BHREE

XS NIRRT 0T (R 6), ABLNT . BSE R RGE,  AEH A R AL B L2
R INISAE 1 BOEAKH A LIS ZE A R 2 I (s B JBR AL S B R R [4], REAE T
Ko WRIEFIBEWEEE, SR TR AR, Rl AR, BEEEAKESERIRIRN, TR
Alis, GG TR, SR R AR (5] 2), SEEMEZILERMUIE, M E IR RCR .

Table 6. Composition analysis of underground scale samples
= 6. A TR ST

P55 YAy IRy i Hft
49% 12% 19% 8% 12%
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Figure 2. Organic scale samples attached to the downhole string
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4. FBIHERIT R SRR

W2 CHUEZE M BN BRI S B, AN Y A RIIT, & 200 Rt T, (H2H
AT [ I A HLIR A TE LG s i R b, BRI T —Fhh A AR A 2R, T RN A LR A
TEMUHE,  EHGSH T T AR (R B T

4.1. PEEBEER

IKMHCA AR R, AR R NS PR B DI 26 AF R, TR RREh AR E R - oA &, RIEL
WAL FLPRIBRLAZ N BOKG » A 57 LA IR PIARR 2R, K ITRCE S PR = 7K 70 JZ 4R 25 - Hoar AT Schulman
(8138 1oL 5 PRI T S DM /A I T A1 70 B AR T PR 90 T EL M AE . BTl A &R . L
H K IOE I RE, TR E A AU EHL, B MR ERIE A IR R 2R . A SC LR T P51
SENEE WA AR KA A, WA T IS TR A s 0 A IR R R . 124 R K429 10~100 nm,
EIEEY . KEREE, o AT AR LR T A R ELVE B rh A AR AR A R, Bl 2RI . st A v
MRS BV VA i 2
4.2. 1RINEHECH

MU TR SRR, N T TSR ARTTT, 75 R R (il X OB (EDX) 7 HT (3 4) i
Fenfi b, F I (R 7) R BT LR R .

LI YRA: WUE RN FeO5 CaCOs FeS. WHHREHBUNEEAR b+, 42 EEBILKE AL S TBONIE K i b
B, EIAJEAPILDE, BB B2 g akE, $200 1:20 LRG0 BIINAA MR BIE &R, £
90°CKIEH T INFA e B 5 IRE M BN JEAR U8, TANMEAE T, FRE, TR,

Table 7. Preparation of simulated scale samples
= 7. RINRREECH
el Fe,0;3 CaCO3 FeS F-3 Hmbis:
wE, % 50% 28% 16% 6%

PR GRS IGAE 70 ol Y ERBRBEAT WP, R IR [ 1) R TR A 2 0ok S s e Ao RS o P
FA—H(E 8), REZR 0.6%, VLHIBIIEFH BB R IR e (K 3), A& E W FTRI ATk
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Table 8. HCI dissolution rate of scale sample

% 8. IRMFRIREAMR R

RV T ke WhE, %
MR IR A 88.40
15%HCI
JR UG IR 87.89

Figure 3. Simulated scale sample after drying

B 3. T ErRilEH

5. RERIE R MR

MRAE T IR S e S o, U AR AL T 3 M R H—, $hHE8 + /KB IRAHAE R 12%HCI
+ 3%SPRA-1, il id Hr [ A AR R A HUIG: K, LR + /KEhEAHE R 12%HCI + 1.5%HF
+1.5% SPRA-1; H.=, 55 /KF AR 6%HCI + 14%SPRA-2, ZIARERMESS, AT,
A ENRSE, EEAMER, oTHTWRAVNERIGRE, 5eRE VIR E RS A 2 155 5

5.1. BIRRESTVEMN

WOE R, IS AR, ZEIINIGRE, 32007 i 5 30%, JCHLIGR & & 70%(1)
RETERE, BHANFTEINRE IR (& 4). [ 6 MRk 2T ARG 9), SERERER
AR UERAT10]. R + KB AAE R 12%HCI + 3%SPRA-1 1% 16.76%, JCiEME AfEiE
. /8 + KA E MK R 12%HCI + 1.5%HF + 1.5%SPRA-1 & AVA 3.13%, JCiEME At
. SR ALK A AR A4 R 6%HCI + 14%SPRA-2 11 23k 3] 73.49%, AT E Jy s 48 o

Figure 4. Appearance of composite scale hanging plate
4. EEIRERMN
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Table 9. Dissolution rate of composite scale samples in different solution system

* 0. EREHAE 6 MAFIMERIER TR 2 h 5551

FREEIR AR TR T2 1% PG AR
15%HClI 0.59
12%HCI + 3%HF 0.57 AINGZ b, B JE h
12%HCI + 3%SPRA-1 16.76 iR R T A AL
12%HCI + 1.5%HF + 1.5%SPRA-1 3.13 YRR A D = ik FL
6%HCI+14%SPRA-2 73.49 %ﬁé%}‘?;gfg%f )ﬁj jj i&ﬁgglgfﬁ LR e
T 13.93 WE ARG, L ERTOHURIERS /> HORR T, 1R

5.2. LZiFIMLiE

Meide 2 Fhgz i), ARAE B AT ML AR [LLTHEAT R 0%, BT B4R N8O A, IREE N 90°C, ST
IEYI A 1%, FrsEdE s T4 10. WEMUERTLIE H, 6%HCI + 14%SPRA-2 filf Fl, ANIngz ks,
JEUE R R, IR AR A R R R I B 2 FIERLR R E, Rk R KRR, e
HJE: DCA-6 Zhhis[12], @ik =R 1.38 g/(m? x h), AIFBILAT—ZebrE, AEMsiRIrF s bR, aT{EN
PRI . WL EE (A 5), AMANGF], R A s, RIyuitiEE, K

AR, ISR RO, JUH Ll DCA-6 BUR I AT .

Table 10. Corrosion rate of 2 acid system
F= 10. 90°C A4 2R/ TR R ITAN

Ji§ ki #/(g-(m? x h) )

fER IR SE T Gl — o
AN BN 1%28 7
DME-1 6.99
6%HCI + 14%SPRA-2 347.7
DCA-6 1.38

AN Iz )

without corrosion inhibit

TNz

add corrosion inhibit

Figure 5. Comparison of steel sheet corrosion
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(SRR R A I [ £ B T RNV EWES, 76 90°C, 8 MPa £ 7141 th lah i sh S0k P )5 A ie
FEHtAT N, 300 s HUREFMIE BRI, TH AR 261 T IR A N Bl (1] 6) R IR B A IR AR 4 I
B2, AR AT SR A DRI AE IR, S Ra RNEE, SR T 7 MPa iy, “ER
CRMBRSE AR R AE IR, DA ESEER TR T BEE Y 8 MPa

XL R ERIR, PRI AR AR IR R e S N LW R B, X5 PR AR R KRR R, Kife
TN, TR SONIE LS . (BN 3%SPRA-1 1A ZAH EL SRS ROR T B — MR 2, il IR
SPRA-2 1R REHE MR fe o, W] LUB BIZEHE IR AR IROCR . SPRA-2 i A R TN ST IR, R
PRERALINIE, 177 SPRA-1 AIERIR S W 5 Lo 3R T 42 Y BAR ) ST RR P LR (141 7) o
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Figure 6. Comparison of mass transfer coefficients of different acids
E 6. TREBLRIERFBIIELE

Figure 7. Core images of different acid reactions
7. TEIBR KR A O E%

6. &it

(1) A ERAE AT SEZEVIRE AL B A = N S, UESE [ M T O () B ) AR = A Bk
Ak, BRERAS . BALTEZRAIE HLYG . B TE HS A CO, ZMVE 44 1E R I JE i), B0 Fp i) 5 B 41 4)
FETE RGBT BIUTAR T e 2 5 28 R AR i 5 A

(2) JEITIFMAEVEN LS, ARk B T AE (A EE R R 6%HCI + 14%SPRA-2 + 1%DCA-6 1E 9 i i il 1
Wk FR, 90°C, 2h W EAHEEHEERTIE 73%. 120k REEATA XA TR G35 2EY), X Rehs il e ik
RUFFAT —FebntE, (RIPIE, BRBORMGEENERE, 7T USRI SRR IR, BAEBERIN
HHT 5.
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