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Abstract

The Raudhatain and Sabiriyah fields are deep sandstone fields in Northern Kuwait, mainly pro-
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ducing shallow Marine carbonate rocks in the Delta Burgan Formation, Zubair and Mauddud
formations. The engineering technologies of drilling, completion and production are faced with
such challenges as long drilling cycle and complex wellbore fluid flow. In response to complex
geological challenges, we continue to deepen geological understanding, deeply integrate reser-
voir geology and engineering technology, focus on rapid production construction, continue to
tackle drilling and production engineering technology, after three rounds of exploration and
optimization, strengthen drilling technology, reduce complex downhole risks, shorten drilling
cycle, and reduce relocation time by using Pad-well drilling rig construction; the Pad-well and
production process is based on the completion plan of different formations, forming a modular
process decision method of Pad-well, and finally forming an engineering technology sequence
with the integration of “precisely trajectory control optimal fast drilling”, “horizontal well ani-
sotropic target zone”, and “water injection accelerated and effective Pad-well and production”,
which has accumulated valuable experience for the development of deep oil and gas engineering
technology in Kuwait. It also provides the exploration direction for the next step to optimize the
development scheme.
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1. 5|

BHBAFFIARZ) 17,870 P07 AL, A= &5 AR5 -BA, BB 2 HO0m B AL TA6 O E 1).
FHE R a6 Greater Burgan il FH TSR R il API E BN 28°~36°, AR IR, 7= KL B R EEs R A
AR B 50%, H &N 170 JIAIR s BHECRE SR K oAb ER 1) Raudhatain JifH, 77 &y 35 /3
IR » %48 Raudhatain [ Sabriya j FH , 7= 52 10 J3 /% - Ratqa 122 5% 7 FH (REff 2167 B2 v ¥ 74 36 Rumaila
¥ 1) Je 88 /0N ) Abdali 3 B =553 58 4.5 TR 3 IR, FHERE I 4 = i 7R P R A Umm
Gudair. Minagish £1 Abduliyah i H, 5% Umm Gudair A1 Minagish v B 4= 7= [ JE il API E JiF 22°~26°,
FEERAEFSEELE, ERE - RHEHEA S TEEEIL]. BB & A2 BIREE
7400~8000 ft . [A], 2005 418 H AA4E H W 77, A I8 R 2N 170°F i, J5h i APL A
N 25°% 30° [2].

B IR Z AP e I SR AT K I R R 55 053, @S T “ LT 7 ARk, Rhgik:
Jb il DXl R A A Z B i BRI R AR T L Bl R A R S 3], R s TR
ik ST, BIFREREE. IR R MR R — R EE 5 DT TR SBO, TE R R
RECRRE G FINEX T AR REA SN AR T E ARG, KBRS e 77 X RS
P (AT R AR T SRR T AR — Ak, ik el + HERIRRREE K + ICD sedt L2 dk g iz
PR, e mRBUATR, K T E L ER KA E bR, S A FER B A TR, 276 % 8K E
FR R SR IEEE R ER [4]-[6], FEAN R Bk 22 S Ak fd 2% 6000~7000 ft (D5 S Bk 4
RPN RO 8, BOVRHEURE 2 RG0S R .
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Figure 1. Oil and gas distribution in Kuwait
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2. BEHFILER Raudhatain #1 Sabriya jH

AR ITEHR

ALEREIE# Raudhatain A1 Sabriya ji FH i E{HE R 7E 7400~8000 ft 2 [BI(JLIE 2), 43 A4 FAbdb R ol
JER B B R PG TS, E AL 202 I Burgan #0%5 . R Burgan #2551 Mauddud £ KA, BEAk,
Zubair #1272 Raudhatain i HH (1) X —AMEF= 6 (M 1), | Burgan 282 Raudhatain 1 Sabriya i H 1) P4

NEEHRZ

JEIZMGE A2 40 48, (B RHER R AL iR, R T E Burgan

Wb —UOT KL= 9 TR R AERYCR, 5 B 2 MR B RAE AL 7]-[9].

Table 1. Geological engineering parameters between RA and SA block, Northern Kuwait

=1 BEEIEE RA S SA XRRTIESHK

7 H 2K fiti 2 WBE(CC) B Ji(psi) 4354 T B I & (bbl/d) 4%F T BRI £ (K gls)
Mauddud 733 500 1200 1.9
Upper Burgan 76.7 780 1200 2.09
Raudhatain Middle Burgan 68.3 900 3000 4.89
(RA) Lower Burgan 82.2 1000 9000 14.22
Zubair 76.7 1500 20,000 318
Ratawi 76.7 1500 3000 477
Mauddud 73.3 850 1200.0 2.01
Sabriya (SA) Tube 48.9 950 5000.0 8.43
Upper Burgan 76.7 780 1200.0 2.07
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Cenomanlan

2R
Middle Burgan 76.7 783 1250.0 1.97
Sabriya (SA) Lower Burgan 48.9 1100 9000.0 14.27
Zubair/Ratawi 76.7 1508 1500.0 2.38
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Figure 2. Simplified table of reservoir layers and encountered Cretaceous strata in Raudhatain and Sabriya oil fields

[& 2. Raudhatain 0 Sabriya ;lH i E St BEEERME ER

i A EF LR Raudhatain A1 Sabriya TRESARPIFERIBUE 45, WAL B 53 REARIGR, B
AR B RCE SR T 58, FRERnsm N o N 2 2e bk, ARHEAF LI TREEARR ALK . & Aama
A FHZRTT I 1 S RO TR H , Anse e B RE A2 . BP RS E L Statoil (HBE)f “ R GizE
BUH” BRI BC I IR 5T RS, 2018 SFLAG, BHEURE A1 2 )T a6 ) M DUR B ke A
SRR 22 P 5 VA SEBLR A R AR da ot B 1 AU IR A EE[10]-[14] o

3. HiEHBEARAE

OB AL B SR BOR P 2R R . UL T2 Inig 4 MBI (% 2), R ARSI 5 R,
FERGFEHIESL . ACTH e [15] HEFREHL. Bk — WAL SE T IS 1 3Es, TR T B “ RS HESL
PERIIRIRES IR . “REY R . TEKLE” NZOHIRERREAR .

RS b EE T 2 ) Bl A PR SR AT A, TR R H 9l AR B AR TARRB BOR R K
LTS TIPS, s sl H 5368 H ARIF A 2R [16], SeBlE B RE M L AL A A s AT M B 4 & s ok
Ji, ATEPPERE A BAR A T, AT IRIOB B, BIN TR RS EE AT Hiie I
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TR T a TR WREE 1ICD SEH HARSE fm AUl 7e - P TR[17]-[20], Jm S3feat DL s /R34 7 4 PDC

WA, Wb T BEA AR BRI, TR T SR A M IR SR A EOR

Table 2. Drilling process of oil and gas field in Northern Kuwait

F 2 BESFILERSESHFTIZRE

WIRGE) R iﬁﬁf%% PR %mﬁgﬁwgﬁ ST
2010~2014 #FZ% >60 Mauddud 120 PDC #isk + IBAT
2015~2017 A 50 Zubair 320 PDC %3k + JefEh i S
2018~2020  FF%% 35 Zubair 289 HeH e 5 )
2021~2023  Jnik 30 Lower Burgan 190 HeFE. F# PDC R &4 kiz H

4. HAZARER
CLRACHE TR, IR BERE A SRR, SRR R, SRR R 2 Bk A B AT

FREEBURB R, RREHERE @ T Kb RE[21]

4.1. BFEARERE
PASI 22 AR ARG SE 0, TTRIF S e AL Bet . s TR ARG . 3220 PRIy OR e 1 i 5 s

RWETC, TEHL T L RSB FIPL A I 7 9RO BB R 2R o

4.1.1. &R

BERTAC I s 0 A S Aty s, SR Hy T A e R T R B s it U ik

EREHBIEIE S

HI L HURIRR S BORRCEE, R RESEN R, FR R AR TR A B B =TT K
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Figure 3. Drilling structure design in Northern Kuwait oil field
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BATE, 350T MK, 7o RIFK WM G, TERLL “Biskibik. THMAR. SEERL” AiZ0H
AREFHH AR 3)o ZHATEER LD, RA XERFIFHIKFI 2023 4145 111 33.9d, MLk
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Table 3. Comparison of drilling parameters optimization
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B
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500~550  80~90 10~25  (40~80)/125  600~630
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4.13. ZHMPREHH

B RHBARFAL I X B = 5 I AL R B B A, —JF I BN Radhuma #| Mutriba 12, it
FERHEHITE 12 FEUAN, 2223€ 21-14"pimi 2 T iR 2 S, AR By e s im it , £1%F Tayarat ¥
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Figure 4. Statistics on downhole failure of the second drilling section of RA and SA block in
Northern Kuwait
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4.1.4. HiAshFREIT

PA 2017 4E i 1. Zubair FLIF45 K 7K-F- 3 RAG27 HOABI, AR TH(ILAE 4), KB “ i AR -
IR AR SR A P Bt R - IR - R SRR - AR E R R . IR AR A R &l o
TACTRBGHE, & 2480 v A0 BUREL Y Bl B R T B 5 TR B R, =07 TIOR3 e R 5 1 5 ¥
Ble U [23], [ A Jih g 35 P v 1 P P ATt 2 IR LR M B4R R SRR REL, T T 45 F AL T AH 0 7K e 2
CRIPEE B TT I SUZ

RA XHLE SA IXER=JT. VUIT N F MR AG HEOAR 22, Il SRR AR 2R /K T30 917 DU TR /K v si ) T
VB, R IR S YR ) v P e DR O e AT Al Py L RE R R L, T {58 UG T A P 7K S5 J2 DR 8
CEPARL KW=
Table 4. Mud design of oil fields in Northern Kuwait
= 4. BBFHLER A FIRIR T

R Hisk(@linch) BB R et st PIHEPPG)  DICHIBE(S) ECD
—FF 22 Dammam JEZiE -+ 9.5 50 9.6
—JF 16 Dammam-Mutriba fICIE AR &4 8.9~9.4 41 9.5
=FF 12 1/4 Mishrif-Shuaiba B 9.6~11.1 47 9.35
PyIF 81/2 Shuaiba b 11.8~12.1 79 12.43
FIF 61/8 Zubair TREAHE S 8.8~9.0 27

4.2. BARBE

DA KA RGO Hbr, DU DI, SESCHON R, $Rm PFSUERCR, JT ARG E
PR RGN IE M . SR REEA RCCHERT L, TR T L RN ETY R R %L IR
ERARE R

4.2.1. HEEEHEE

BT LGEA AT RN 51, w2015 4 1 H 8 H, FAAEILIE SP™ I T. SA372 4t £ AHA
12,907 ft (K 7623 ft), schlumberger 7] FIELME ERHA 11,424 ft, FE4HT % 8100 ft, AWHELLME (3L
7.5 /NEHXF Mauddud-B /2R, F5E N HCL: 380 #/i(BBL), SXE: 1117 ##(BBL), VDA: 321 #(BBL),
ER S R E T Xl (U IR AT R

Table 5. SA372 test information on fracturing reconstruction

%% 5. SA372 FHE RS HH MR R

RATE (BPD) WHP (psi) WIC (%) CHOKE SIZE (in/32)"
1981 40 85 128 +128
1763 219 65 32
1650 401 50 24
1500 571 45 20

4.2.2. 127K YRAE =) FE {6
WFFE X Burgan ZH4% Mauddud 2H ()R BB S £ 5 A U A B8 A 78 75, Mauddud % )2 19 3 )2 18 4k F2 =ik
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HOGEMER, I ETORE FERRMETRAER], TR AR AR, b iR E AR KA R R S
FIBIERMKR, BOVEHEFFILE Raudhatain F1 Sabriya jifi FH T & 6 3 ZHk AR . 1T Mauddud il
K BR RN AN F R X T H RO S e £ e DT A P A5 BLE
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Figure 5. Pad-well deployment scheme in SA and RA blocks, Northern Kuwait
[ 5. REUFILER SA 5 RA XHR Pad-well HiFH AR

4.3.1. FEEHEHFIE FLOW EH

M H IR R EIE, W HFFEMEE FLOW K77, 4iaARMEZEE RA XBt SA [X By i
X R ITRARIEROIRAS,  BARARLERAE AL 0 FE R R B B fa A, & 5 S RAa R H Z AL
4.3.2. ERUHEREAR

ARG A R — R ok, VI RE & 78 2 (JEBH /) FLOW JE /7K T 200 psi) g £ [ w56 3F,
WIS R T PR FLOW JE 77/ 200 psi), RAEAREME, 4412 H St L EERE, R X IR
¥5E 10 m M EEHEAR, 7E 5~8 AR AN R G2 B 5E HE T 25 A B R IR

433, PLACHERFF KR

ZAEIZTERE ) FLOW JEJJF#AIK, M= b SR 352, 2016 AR AR RHBURR A i A BT 465 B HE 4l
HUHE T, 1: 2019 £E3#58 i) SA855-859-857-858-862-860 FF, it 5 HJT & FH:(H KIE 47N Lower Burgan.
Upper Burgan. Mauddud. Upper Burgan 55 Wara)5 1 /K (B #IJE N Zubair), HHd SA860 F-¥# it Ny
3, A T HEIE TR RAR Y, IR SRR BRAE S i T AR HE A R .

5. Bk R BIX A
51. $hHTE
X mENE . ZERS, IR BRI FRE . TR MRS WS m 7, =
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F HHKP B I [l R . 2019 4F 5 I REUF# PDC V& &Sk U Ak, It g 5
TP, ZIFhsE ™ 13 38" &4, @il KA FERETOEIF, Wik T, vk i TH
] 1~2.d, FHRHPDC + Befeih)ii T TEA I, Kiife i h i B bs, JRE— A B R,
2016 FfE B AIEENL, A AL HOT R, SE R AT RESR A A SEIE B ICD S N H R &

5.2. FKIIE

TERHERF AL B I 10 L 3B Burgan M2 SREUA EIVE /K J7 £(1995/2005 4), M HT £, )2 M %
JE 4 B v (U Sabiriyah i UpperBurgan ), FILIEBIAATE R 2 194 IFi8IE, @i 5 =47 . RFT/PBU
JE JJHE ROk SRR R A, D IRIE T A I

2016 EITIARHERFAL B KR AE HE R L, RSP AL 5~8 LIF, FIREEL 3 AR, HE 1
PRI, DUHCRAEREHLE R 77, #fR T A TR .

6. &g

(1) ISRt Bos TR . BTN A pn] DLSEEL 2 e R R e, i
F& 2016 EITARZNIEHRIAHL, KR Ae oS 8], 4aE 1A

(2) F T M= SIS URFAE K 8 AU 0 ml DI 5t 45 A Al DR e ST IR A i on L, B R A DX ™
RERIARLE ™ 5

(3) ERLIT AR R T A S K 18 22 4 AR R RACRN b, 5 AR HE S A1 B2 BE KT
HiGZ, AR TR RA 5 SA X B 1) i H i

7. Bl
(1) IR MR T SRS S, AL R R TG TR eI AR, b

P A BOE M AR SEE IR RIS, RRREK Pad-well AIESIFECRERIN. (2) WIFE 45
BT E)E W TRAEH], A KU BT 2 e H S  AR AL, ST i RS AN B A X0 H A o

SE
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