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Abstract

Based on the characteristics of the buried hill reservoir in the Bozhong area, the optimization and
performance evaluation of the ultra-high temperature water-based completion fluid system were
carried out. Through the study of the dosage optimization of heavy salt, high temperature corrosion
inhibitor and waterproof locking agent and the formulation of the completion fluid system. A set of
water-based completion fluid system with 210°C ultra-high temperature resistance was formed.
The formula of the completion fluid system is: seawater + 2% cleanup surfactant STIMFC-1 + 2%
anti-high temperature corrosion inhibitor COROHIB-1 + 25% (mass fraction) NaCl. The results show
that the system has good thermal stability at 210°C, the surface tension is 31 mN/m, the interfacial
tension is 7.7 mN/m, the corrosion rate is 0.012 mm/a, and the recovery rate of reservoir permea-
bility is more than 85%. The constructed completion fluid system can meet the technical require-
ments of high temperature well completion stage in a buried hill reservoir.
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EHE I T S Z b 3, R vl T S e A A, ) P T A A 3 P K R AR SR T
b, B ERMIT Ry, RN MR TE R HIR R - R = USRI T i 19-6. i) 26-6 5%
ANRELHAH, R RVEE T, AT 2 AN AL RIS s A [1] [2]

FAT, W iR ) rh X PR s i S s — 2, B R UA MER & 7 A S A BRI
HEPEFE A E MR, RRERE . IERFIER, &SR - BR8] [4]. AT
HIT R/ J ARG S AR v i /K e WA B S R, Bl n B RTE P AR L R D 0L SR R HURSE Xk
JSLFH (7K 56 L Bt 5 56 i, PR BE /13 7F 120°C~170°C, 7E¥) T 19-6 25X B ) HSD #h -S54t
I BE 0 a2 190°C AP, wE LA A2 24 i ih Hh DX 3 1L i )2 P 7 B2 9t 210°CHf i [5]-[12]; I HAEW
N ey = 7S T T 17 VK 6 5 ) 7R 1 7 i SN/ 97 i AN 1 N e S Gt W N i
TR R VEREREAT RGNVEVE A LA AR BRI ik, S BUH AT LA R T R 5T U IR, AR
PR A FRB, 318 F T8 L ik J2 0 IR AR 0 35 e A SR BOR B 2R [13]-[20]

AR SCEE Ty DX 1L i R ARAE , B RINEE B iR 2 k) A B K BRI AR 1% 5 e A
ARECTTWE T FEIR T — BBt 210°Clf il A 7K SEH R 2 3 288 L 2= s TR SE I BUIIBOR R 3R

2. SCUGER4y
2.1. SCIEHARL

(1) SERHK: MKEERERH 20, B, RArE. M2 R eI sie) . iEE R REE. &k
B BRIREN=FK IR K, K= NEHIE T IR 1R,
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Table 1. Seawater indoor preparation formula

F 1 BKEREHES

Tl WREIg/L
NaCl 21.86 £0.01
Na2SO4 3.23+0.01
MgCl2 453+0.01
CaClz 0.93+£0.01
KCI 0.64 £0.01
NaHCOs 0.17+£0.01
Na.COs 0.02 £0.01

(2) SEHGA s MR L1 il 2B O I 4 2R R 1515508 3.2~780.1mD, LK 4 0.7%~27.91%,
fRAR B R, A OB HUL TR 2 Bk,

Table 2. Core basic parameters

F2 mUEMBH

LS AR lem b E AR em FLER S /% MIZIEHRIMD
119 6.21 2.45 1057 198.65
120 5.85 251 9.86 186.27

(3) SEZ47): O BhHERIET STIMFC-1, EWFZF], el BRARKBIRN, $m ki i shae 711
e, BABIRIRITK A, REFIRCHE, fEKPE@ter, SicH:; @ dimiigemsi COROHIB-1,
BRG], T T SRR R N AR R, AT TR S E M R T ©

% NaCl.
2.2. IRV 3%

HTYZL-H BRIk 14, OB REDBESIMEER AT SY-LDY-1 BUE s, WiRF AR
FAEH A BR A 7] s PEK-250ML RGN 1 ii bk B 58, B IER XA A BR A A s LXI-1 8 &5 2030
DRGFHX-1 %Y s Hh el KUHEFE .

2.3. SKBTE

(1) FEHBAREVEREVE . LR v iR - IR R AR S, TR 3000~6000 m, IR HUSKES:
I 210 CREAT IR MR REPIOT, BRSO RO RE 5e i 210 C s 24k 16 h Ja, IAHFE . pH
HZARTR A AR -

(2) FEHWBBTARBNERE VI A FH 2 F T 7K 0 SCGREAT S H BB A B BE T

(3) FEHMUETRIERE TP . W i A5 0 hadk < S SRR A 5E T7 3% » A8 PR 7 10 P v T S0 4T 58 9
TR T L REVFOT -

(4) FEHMEALTERE PP K58 RS = MoK 2K AAS R EE B &, 72 210°C = 3d NillE iR
B JE R EAR S Ol MR L O IR G IRIRES, B IOR & Ja EUtie HilE < 30 NTU MHE N
Fotfirt A, & NIRHE R .

(5) SEIMAMEITEREPFOY: B CIE VAN SE R i B LK A 1R e
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(6) TIPSR B OB TS B A AR K, MR A ORIV AR BB R, RA
FEN 2 PV (FLERIART) 210°C #2405 I5E IR, O 7E Je R B v A 4015 24 hy BUR S0, FRRIAR
HMBER, BR55RKEE.

3. BR 5118
3.1. SeHmmERMIE

—HEE LR, K SE R R K B KR R, RN A B DB, A 0 £ 4 S Ak
SULAR . GURAS. FERAN. FRRAT . JRALAN. BRALASRIBALARSE, MR LR R S P TR, 52
SRR NaCl JE N S 2k, 08 Bh LA i R 0% 15 WL 22 3 BT

Table 3. Basic properties and characteristics of weighting salt

F 3 MERMERMERSR

Ehimhs I % lg/lem® RE A

KClI 1.01~1.16 | e 47

NaCl 1.01~1.2 VRS2 M HEAC AR
HCOONa 1.01~1.32 7y Wi

CaClz 1.01~1.39 I A&ARHR, H TR TRUE
HCOOK 1.20~1.55 RavERREr, % w
CaBr; 1.01~1.81 i

ZnBr. 1.80~2.4 JE RS R, AER

3.2. SEHEBEKBFIMESE

i R L IR E R 5 T2 E R, 1E 210°C Z A28 4 N S2uh A A& 1 R .

Al L, BEE BhHERIE R STIMFC-1 inE in, RAH K JIFK, SmEik s 2%8, 340 STIMFC-
1N, RAMMKIFAREERD, FbREEH RS STIMFC-1 &N 2%,

70 r 25 ¢
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Figure 1. The influence of STIMFC-1 dosage on the waterproof locking performance of completion fluid; (a) surface tension;

(b) interfacial tension
1. STIMFC-1 MR & XS Fe iRk S RERISINT; () REKS; (b) FEKD

3.3. EHRIMSREMmFTImMENE
SEHBINE £ NaCl, 78 210°C J& k536 26 44~ WAAS [F) o & Pt s iR 22 hi7%1) COROHIB-1 % N80-
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13 Cr M B i 22 () o, SRae g SR an € 2 s .

AL, BEAE PSR SE T COROHIB-1 fN&E G N, MR, SISk S 2%0), kBT Ik bRk
Jig rhiE 2/ F 0.076 mm/a FEARE SR, FH9 0 COROHIB-1 &, JEihs R IEAAZ, Kbk e Him
# COROHIB-1 KMl E AN 2%,
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Figure 2. Effect of COROHIB-1 dosage on the corrosion performance of completion fluid
2. COROHIB-1 /& % e & 114 BE A9 20

3.4. SEHRECH RERMEREITN

HT RO E L BRSSPtk ek, IR RICTT N K + 2%BIHER
577 STIMFC-1 + 2%37i &5 il 22 1 75) COROHIB-1 + 25% (Jfi 543 %%) NaCl, 7 210°Csei 25 Mk AT #ka
5E VERE S A B REPERE VAN, S5 RN 4 P

IR R 210°C o6 AF T #Fa e thae RAF, BilZ3y 98%. KMk /o8 31 mN/m. FHiisk /1o 7.7
mN/m. JEEZ Ty 0.012 mm/a, TR L Z SR TSI B HOR K
Table 4. Basic performance evaluation of completion fluid
= 4. STHREMMEREITMN

P (glem®) pH B I %1% REKS mN/m  FHE5K S mNim R I mm/a

1.20 8 98 31 7.7 0.012

35. EHRSHEKEEETN

Figure 3. Completion fluid and formation water compatibility evaluation results (after 3 days)
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NP IERSE R SRR R S 2K AR AR5 1 E, 2 210°C SRIR 21 F HSE U S HUZ K ik
UL 0:10. 3:7. 5:5. 7:3. 10:0 & Ja, MAIIEE] 3 RAGAFIS[A], &R EIETHEVIIRE,
AREMBG AT, W 3 B, W SEHR S Z K BAT REF IR .

3.6. SEHREERIFERETMN

£ 210°C BB SEIR 261 N IT R SE MU IZ R PEREVEAN, 45 R4 5 . RS dea On, &

BRIKER >85%, SEIHMMHEE R PEREIL A

Table 5. reservoir protection performance evaluation results
= 5. EERIPHEEITNESR

ESRVY TR W146iZ3E R ImD i JFBIERImD BB R I%
119 20.56 18.94 92.12
120 19.45 17.78 91.41

4, &5ig

(1) T AL, TR T — B 210 CHE R IKIE B MIA R, B N: #K + 2%
HEL 5 STIMFC-1 + 2%47t = ifn 22 1 /1) COROHIB-1 + 25% (Ji &3 £) NaCl.

(2) a1 LB E IR ERE TR T 5 RS A PE RSV, 45 R WA % 58 A R LA T8 b g A
RO INE . SHZKEARTEL . )2 (R3S Rs i, AR T8 L A% 2 iR e R B4
ARFR.
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