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Workflows and Technologies for Mature Fields Development)
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Storage Technology Optimisation)
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Opportunity for the Middle East?)

(V) G FH R B A ZEFEFET (FIELD DEVELOPMENT: Case Studies for
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() N TRER : RS RF R r S 142528 (ARTIFICIAL INTELLIGENCE IN OIL
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Completion and Management Systems and Artificial Lift)
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SPE-197142-MS

Artificial-Intelligence-Based, Automated Decline Curve
Analysis for Reservoir Performance Management: A Giant
Sandstone Reservoir Case Study
AN ATEEZ BEMEREBHG T © P RE KBS RN
EPIRHFE R B

Amir Kianinejad, Rami Kansao, Agustin Maqui, Rahul Kadlag, Gill Hetz,
Fayadhoi Ibrahima, Vural Suicmez, HamedDarabi, and David Castineira,
Quantum Reservoir Impact, LLC

FRHRER M E (Decline Curve Analysis)EiRfg a5 A4 ERE L &R FUHIR
SR EE R — TR AT o N ] AR A SR AR (BUR) 8O R = A
FE o — AR i B AC T K S R M GRS 1T B R I
i3 » FREELHE R TR ERAEN » BRyE E RO 2GS RV IERENE
KATFEVE - HEFSERE R AR - RILREER o B ETE R4 &
FAEEE(deterministic approach) AYRER: - (B IR DU -
WL R R S T4 R E RS — R E R - HIE AR IR A 2 EE
EETUR R TR AT © 5990 BEERTRAE T - N BB LUK
PRI _ERVRERIA AR T BB RE R HVEUR R Bk - NRIATRIEEUEE EE A
MR > B T — B e N DS RESREENRE  EaEhEE
U ~ TAR RHVRRME - BRI RAIC S (ANZEF LIS RIS ~ R AN ~ B
) > DUZEISERETE TSR0 TEUHIGE SR - IR 4R T 7 T 5 R AR o3 A -
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F5r &40 (Quantile Regression )/ AT THERAAETE » Ll ARETEH R E
(S O (B0 : P90 ~ P50 Kz P10)HESS R » AT H A h SR HIE AT =
Elg BRI AR T R R EFTE -

(&7 Ry AR b Fe (s VR R R At - B — D Er B ieiRiE
& - BB REERESEENREST  (KBEENASIHE K TR, - 5
FE R - BT B E R E R EAVEE S AR E S —(E 4
FEHAM - {E Rig SRl s et ERV& R - 003 Bad Whese - RN EE R
S (LB EE MR A S (OB ~ SRR - B R/NE) - IR R IR AL
BRI BRI A O R AR BRI AR (R RS HEME - SR TP T TRR S
LR GR AT > [BIER T AR oy BT - PERS B TS 2 AR MR R & (40
[E) o EHOREE AR T B AR AR - SR RE(EH SR AR 4R - AR
FEA SR ERA R R B AR SR AL F ISR - — RS A ERMEA =
JRRHE SR ©

Selection
+
P-quantile Regression

— '
pi-Percentiles

Calculation
Cluster Analysis 1
Goodness of Fit (R1)
Calculation
i
Cluster based Type
Curve
Cross Validation I
| o
Define Fitting
Window

[N~ PR AR TR AR
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SPE-197831 -MS

Full-Automated Managed Pressure Drilling System Facilitates
Unlocking Unconventional Gas Reservoir Potential in United Arab

Emirates
A< B8 LB IJIZERIEH ARG EA AL A& R ABZ RARFSE
J@78sE

Khaled Al Hadidy, Ibrahim Hamdy, and Musabbeh Al Samahi, ADNOC; Ayoub
Hadj-Moussa and Mujahed Saleh, Weatherford International

BIEA/INL 0. 1mD FeFLBRE/ NS 10%H SR 18 5 4 E 78 R BU% RU= (Tight gas
reservoirs) @ B RE I E A2 ARG EM S AT SETEHER
JERISEH IR » i F RV RS R AR IERE T8 » BRI - 8
AR (Rate of penetration - fiijff ROP) ~ HIE (Kick) ~ & £ EHE LT
AHFEHTRAGAIFEERE - nTaetg f1 e H A7 EA= 2R R (Non-Product ive-Time
T8 NPT) » 5540 » FLIS R EPRBR RN R E M » AR LRI )7 7] A 78 513 g R
TIRCREINZET - R LI A rr P2 E S L B th B — (R T A R -

KR Fesg i E A e L e EIREGH R Z R BN EERE A HE
BEE S5 — BT - B BAe e BRI - (SR B & 2R - B Ry
TSt R RR T P » R BB MRS LR B SR RS A R R B LA
RS R R G s g S BV NSRS F i - B T2 A H5e iR )
FIfY A R — 2R - S0 B UNEEAY oals - S B RRA A TT
% R B FH BE 42 IS H- R flif (Managed pressure drilling » fif% MPD) - &$&H:
H ) R 8w R e - MPD & —JH I ARIBES E HF SC BRI SR o - BASRItE 5 B %
FEEHRE ] AR SRR EERGE AT e RS R s St an e -
fREE TADC HYEFR > MPD J&—THAE Hs 2E I R (B = B FLIBR TS HCG » #%
FATHY HERAER T AR BRI R - AR S RE R T L AR BE
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Drilling
Method

Drilling
problem: lost
circulation,
stuck pipe,
etc.
Reduce
formation
damage
Kick
detection
Equipment
complexity
Rate Of
Penetration

(ROP)
improvement

Comparing Different Drilling Methods

Conventional

May increase

Low

Casing

Lower

Little

Medium

Little

Coiled
Tubing

No effect

Medium

Yes
(smaller
diameter)

Overbalanced
May be high

Yes

Low

No

Underbalanced

Lower

Yes

Yes

High

Yes

Managed
Pressure

Much
lower

Yes

Yes

High

Yes

Modified from F

Yilisi et al. (2010).

[+ ~ R SR YA RIS sl

MPD $EH Z 4 ffg -

® iEiEEIAEE Rotating control device (RCD) :
T —EE AR HIREE
KR 5 H e

T

BETT -

B+— ~ Weatherford A=AV RCD &

o A2 HE A R ) Bl
FEVEEIE > RCAT100 B DABRFE S22 3000psi FUHIZRARRE T

FARAL

EPF4% - RCD BT

Lt s RCAT100 $R/ERRAS e+ —
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4 Model 7100

Wm API Pressure Rating Envelope
Natural Sealing Elements

&+ ~ RCA7100 H#/ERIAE

ZHE) MPD FZEH RS AR BN © HEERMRETE « SLERES] ~ R
ERFLERTT ~ (HMITEE Sl A kL - 10 ShZE RIS E BER R () e
4EtEE -

JREERAR T EEES ¢ AREWIFEAE MPD Zdtakat EA0A MPD Mud Gas Separator
RUESERRG 7 BlEss - AT BEREE RORIRR, - B IR TR et B SR AR AR M
HRAVEFE] > H MPD SrfEes AR R FHEERA Y 7 B2 e 5 5 PR R B K B3R
A 0 MPD ZEHG Sk e = -
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Main flowline

hd b

Microflux control manifold }{
Gas to vent

[
d gas

'  separator
Rig choke
manifold

&+ = - MPD Z&ak

Trip-tank fill up

WHENEUH £ S AR BRI R AU AR LT > (5 MPD Z:45ERE
SRR IIEE ST -

ARbtgeadaman | -

B H-RIETT MPD 241 © HIRFENREE - NRZERE LAEE -

FIIFE MPD A B Bt LB ST » B E SRR ARG A FHE 16% -
MPD 243 BT v 5 FLIRBE IO ZET 1 B2 - B R SRS N S R L
E o

e AL L R O - 5/8 BB HER @I KEEF) AR B B B4 (A T
LRI -

IR B0l > MPD BABARH RS e LR e > B BRI T SUE F]

S5

AFFHFREERRI(NPT) A 16%  AHEEZ T BHAA 5% » BHBREAD -
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SPE-197285-MS

Completion Solutions to Enable Well Kick-Off and Liquid
Unloading for Downhole Gas Compression Applications

FE R H R SR BB SE ST Y 5B 7 2 F DA S 1R B R AR AR

Rafael Lastra, Saudi Aramco; Cesar Montoya, Terry Bussear, and Scott
Strattan, Baker Hughes, a GE Company

FEIER R4l (Downhole wet gas compression > ff# DHWGC ) & —TEAH %
WO A N BTl » L B R B 7 R (R 2 A 7 I A 2 R R TR AR A 3
4 o HURESR - RAGERGAH T DURE BN AR RN A P HYK - (B BRE IR AR
PRS2 B —BURE - s AT BENFEAEN BT - RERKEEE & ER
A R AA RS BRI N 7 » TR AT (E R AR &) - HFTHEE (Well
intervention) BCH AL NHVSEAS K BIEH & (0 RAS BT Bt 07 At -
ERITZE B VTR — SRR BRI T 7 RS B e H 7 = -

RARIANTET(Artificial 1ift) 8 gat AP ARAS - HHERR
B EHOEARETF(Rod 1ift) ~ FEZEHCHZE (Plunger 1ift) ~ B8R (Electrical
submersible pumps) ~ BEHUHE T ASRREIEEFS » ESRET HIVA ZH IR
FER - MEYERFREE » 281 > At DHWGC FiflireHh—IEAES I IR E R
IR BERWHT T2 - ANRIHFTEEA T iR [ERYERE 7 =04 DHWGC HYFERT L » 73

I :

o

® ESP Unloading

® Pilot-Gas Lift Unloading

BEEYOC Well Intervention  HTHIGEIEE LGS TF » BAVEEES 0SS > TR
CRENERHTH - EETHGE T OAR NET > AR IESGENE TEHN  HE
TR A E (A A s T -
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FAEITAEDREANE VU > ESP Unloading &¢aT bR IR frRal 47 53l B
R GEE T EIHEN > Pilot-GL Unloading A — WM& EEE AR T 2 H A
FEBRGERE BT SR — (R &R0 - I RE AR EHN -

Power Cable (2x)

DHWGC &
ADV(Encapsulated)

ESP & ADV
(Encapsulated)

Packer/PBR

[l +0U ~ BrREI R R (e H 52

T PR T W RERRIR SEH T A B GREL K SR

Control / Monitoring Flatpacks and Clamps not shown

DWGC with
ESP

Unloading
L

DWGC with
Pilot GL
Unloading

Pilot GL Side-String
Pilot GL Mandrel

Power Cable (1x)

DHWGC & AD)
(Encapsulated

Pilot GL Mandrel

RO - WIS A H

VR T

M ZER] > AR 2 AR ET T R ATRERYEGE T I S R s 1 » ESP PRIRGEHHAE
{5 FHEH R st - AR AR R - R T DA EEE A4 - B EH
EEPRAFRRA] - 41 BSP AL B A2 > (LRI 5E 3548 BSP © Pilot-GL BRIR5E
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feaat EHREE

AERES > BUERE

ANEEE OB AT DU
RSEF R = B RS AR B 2 T N SRR A B PR B R R
ERHERRGEH T AEE R THY -

BESR

=

(BT T ESP BRI 5E
ATERIRRS ~ PR FSa R RS EEMESSE > Pilot -GL BRIRSEH:
il TR - EEIRFIENRFEAS S

FIGHEHRE

ECESRIE LR AR -

ﬁT
2

* ESP J Pilot -GL BRi& 56 H-EGHEG

ESP Unloading Design

Pilot GL Unloading Design

Unloading Depth

(+) Limited only by setting depth
(-) Must have sufficient fluid head over
the pump to operate

(+) Unlimited; probably greater low-
reservoir pressure capability (greater
gas-to-liquid ratio)

(-) Limited by nitrogen injection
pressure available

Reliability

(+) Known proven technology
(-) Potential for gas lock and
overheating of motor

(+) Simple, no continuously dynamic
parts

(-) Reliability of check valve (non-
serviceable below DHWGC)

Lift Point Based

(+) Deeper = better

(+) Smaller downhole form factor;

on Liquid Level | (-) May be inadequate liquid height to | easier to get deeper
be effective (+) Multi-point
(-) Limited by DLS (-) Selective reliability (pop-off vs.
closure)
Permanently- N/A (+) Simple; no annulus pressurization
Deployed Coiled (-) Long-term integrity (produced gas
Tubing in annulus)

Surface / Tree
Modifications

(+) Existing solution/Known Cost

(-) Additional power, variable
frequency drive, tree and tubing hanger
cost

(+) One-time cost
(-) Tree and tubing hanger cost

Lift Rate Volume

(+) Limited only by pump/motor size
(-) May be excessively long/limited by
dogleg severities of individual wells

(-) Limited by mobile nitrogen delivery
capacity

(-) May be limited by size of CT/depth
of lift required

Cost

(+) Favorable OPEX (no wellsite
service for shut-down/restart)
(-) CAPEX: limited utilization vs. cost

(+) Low CAPEX
(-) Higher OPEX; restarts require
mobile nitrogen pumping at tree

21
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SPE-197323-MS

A Novel Technique for Removing Wax Deposition in the Production
System Using Thermochemical Fluids

F A REEREE ARG PR U R 774
Amjed Hassan, Olalekan Alade, Mohamed Mahmoud, and Abdulaziz Al-Majed, King
Fahd University of Petroleum & Minerals

TEACHESET - FUH SR8 O E —THE AV - 0 nTRE g R E
P ~ St AT A e A 4 v SRR T T R s S I A B 4 EA R
o AR PTIEUREE (Wax appearance temperature » fif# WAT)H - JROH VIR (T
{EEg b - —HEARGSS - RS 2RI RS R BN T A > A
AR RS TR AYIRAE S (E S ARG RS H N N so BB - —foRER - T PRI
AR T8 » AT DAY Ry InEE ~ ABEBA RIS - BEITERINFRZE R T
EEF|ERITHPT SR RERRAY B Y - fETAVISRAS 3 R JTIH - VARG ZARIE
FEEE  ALEAEEE ARENRHNHIRI S SR - RO NE S I% -
TR PRIE R TIH » AMOE S S AR e B BB B  (LEEATEATHL
P s e [ A BB 2K -

ARRAFEIR L T — I H B A SOE8Gas 1 T2 DA BRI U A A2 2 %4
AR > (s AR — TR e T H A RV EE G - ERVES et
2 Wi ] DABR R DUREAEE S TR SEY) - 2N EY S e R L R TS -
FEAERENEGE RS - IRIBATANTTE > Billks: - SbeisipBean FR LA
A DU R BE S IRRE s EE A BNAE R B T - A rp e g BV B ER A AG HI AR B ROy
SR - ATRE AR LI B BIHy = fEEVEERAG  BEST > A SRR E (RS BRI
SLERE - m LUV BRIGT RE AR (R[] -

ATEHFFEELE BT R H FH Y 2 8RO A e PR RS ORRS T - 55
E BB AG 1] DABR S OSH)URRHVIE )  EFEL iR N AR EER e - A
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FYENGE R DURHAT L RS (008 A b ~ FE R RO BR T RE S A A B 4R HRU Il 55k -
BESE - FiTal i ke B B SR AG TP HI R FERE A G S E AR IS iR SR BRI S > (b
2N HEFTFE A VR A G BE RV SE BN - AR R RV BTG AT DAE
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Treatment Damage Type Inner Diameter (in) Density (gm/cm?) Wax
Index Removal (%)
Before After Before After
Treatment Treatment Treatment Treatment
Sl Wax deposition 1.592 1.592 7.9337 7.9337 99.40
S2 Wax blockage 1.00 1.00 8.0672 8.0672 97.98
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