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Khalda Petroleum Company

First Production in 1983 from Egypt western desert

J.V. (Apache and EGPC)
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Started in 2003 with 800 MMSCFD
and about 35000 STBC/day

Safa reservoir, Jurassic age
Current production 400 MMSCFD

Contain 27 wells

QASR Field
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Study Objectives

= Model the surface communication

between the three fields

lﬂx -
, SYR field

/

= Model the compression system

= Predict the production performance of

the Huge Qasr field to do economical

A

analysis \

(QASR-SY ]




Challenges

The three fields have three separate simulation

models.

The network is very complex, as it has many

branches.

There are no existing modules in Petrel to model

the coupling, network nor compressors




Workflow

1- Modeling the compression system

» Compression Performance Curve
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Workflow

1- Modeling the compression system

» Implementation

Performance curve interpolation resulted in 58 steps
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Workflow

1- Modeling the compression system

» Implementation

Apply inside Eclipse use the keywords UDQ and ACTIONX for 58 stages

ubQ -- Generated : Petrel

NCCINIC CIIDATDS 7A00N0N0 [

ubQ
ASSIGN FUFUEL 7600 / ---Calculate the fuel consumption
/

ubQ
DEFINE FUFUELT FUFUELT + (FUFUEL*TIMESTEP) /-C

ive fuel consumption

/

ACTIONX

STEP1 1/ Compression Rule for stage 1

FGPP 'LT.' FUPOT1 AND /

_| * if field rate and suction point pressure meet

FUNODE '.LE.' 830/

/

conditions it will move to the next stage

r—{ ¢ New Target Suction Pressure

NODEPROP
SP 805 /

uDQ /
|DEFINE FUPOT1 800000 //==-------- Define Field Production rates
/ GCONPROD

—»FIELD' GRAT 2* FUPOT2/
uDQ /
| DEFINE FUPOT2 770000 / e Define Field Production rates

» ¢ New Target Rate

DEFINE FUPOT7 626000 /
/

ubDQ

* Assign fuel gas usage for each stage based on

ASSIGN FUFUEL 7600 /

/
ENDACTIO

\ 4

compression configuration

CINDACUTTU

== OCTIerdicu . reuct




Workflow

2- Use Petrel User defined rules to model Coup
Compression system

» Advantages

» Saving time by using Petrel interface instead of data file

= Ability to use Uncertainty and Optimization module

ing, Network and

E Development strategy - Add rules

a SLB rules folder
4 7 General
E] Comment

B Linearly combined rate coefficients
B Reporting freguency
[ Schedule keywords

4 {7 Devices

E Sliding sleeve history

Bl valve aperture

4 B Wells

E] History pressure limit
[E] History pressure report

[E] History rate control

\well model option

([

\well preferred phg
efined rules folder

b
v @
G
a

ser

User Defined Rul

es

neral
BRANPROP
COMPNODE

|

(1)) i) 1) ) ) i) () ) o) ) )

FDS

GECON
GRUPMAST
GRUPSLAV
NODEPROP
NODEPROPe300
SLAVES

WELTARG :

Compression Steps
COMPRESSION_AT_SP
COMPRESSION_AT_WHP

Ordered by: Entity -

Filtered by: E100

None

<" Add rule

] [ >> Advanced




Workflow

2- Use Petrel User defined rules to model Coupling, Network and
Compression system

» Building Extended Network, Branches & Nodes inside Petrel

Ap, Development strategy -

Development strategy |

imulators

3 Create new: [E100 =]
=~ @ Edit existing Ar, Syrah_HM_slave_saquifer h
Strategy type
(=>] 2 [ Use presets | [ Malidate active nule |[T] Report validation | ] @© History = Prediction
= & 2007-07-18 =] NODEPROP

= FAD \wells folder Parameter name Parameter value
node SYRS -
pressure 10
Criock NO ~

- E= Gr Gastirt NO -~

= @@} Rules folder
Comment (Default history strategy gene...)
GRUPSLAY

GRUPSLAY

GRUPSLAY

Reporting frequency

Well preferred phase (Syrah. Gas)

History rate control (Syrah)

History pressure report (Syrah LSAFA Wwells)
BRANPROP

BRANPROP

BRANPROP

NODEPROP

NODEPROP

S 2017-06-01 ;%‘3522‘2;”@ SChock SGasLift / 3

n{m{m{m{mlmfdu{m{mimimjpm

[

[~ 2eply ] [~ oK ] [7< Cancat ]




Workflow

2- Use Petrel User defined rules to model Coupling, Network and
Compression system

» Building Compression inside Petrel

[ Development strategy - Add rules —— i ~—— =)
4 [ SLE rules folder 3 ©) Creste new: ? |
ACTIONX - Generated . Petrel “ E%eng:l\mm 7 © Editselected: COMPRESSION_AT_SP

[El Linearly combined rate coefficients )
STEP3 1 / [E] Reporting frequency L& implementation | 3] Definition | =7 Messages

ES Schedule keywords

FGPP '.LT.' FUPOT3 AND / 4 B Devices Shame Sricger / B

[E] Sliding sleeve history SFGPP SLT SFUPOT SAnd /

FUNODE 'LE.' 780/ - !%‘e”\;a""e aperture SFUNODE SEQ SVale1 /

[E] History pressure limit NODEPROP
/ [E History pressure report SSP SValue2 /
B History rate control |/

B well model options

B well preferred phase GCONPROD
4 User defined rules folder fFlELD SGRAT 2° sValue3/
4 B General
\ [E] BRANPROP GEFAC il

E COMPNODE

NODEPROP -- Generated : Petrel e —-

E] COMPRESSION_AT_WHP [J Generate parameters ] [‘\4 Show settings ] cdl
SP 755 / % ZDE?:ON COMPRESSION_AT_SP Preview

/ E GRUPMAST FUNODE SFUNODE Choice v
E GRUPSLAV £Q SEQ Choice ¥
% mgggsggiesoo Valuel Svaluel Choice v
B sLaves sP SsP Choice v
NPROD . G d . P I E uba Value2 Svalue2 Choice ¥

GCO enerated : Petre B verran e A
FIELD' GRAT 2* FUPOT4 / = s o~
Value3 Svalue3 Choice v

/ Groupl SGroupl Group v (@
Factorl SFactort Real -

Group2 SGroup2 Group v (@
Factor2 SFactor2 Real v

Group3 SGroup3 Group v (@

Factor3 SFactor3 Real - 1

UDQ - Generated Petrel Group4 SGroup4 Group v
Factord SFactord Real v

ASSIGN FUFUEL 7600 / Groues SGroups e
Factors SFactors Real -
/ RULE SRULE Choice v
Ordered by: Entity ~  None - | STRING SSTRING Choice v

Valued Svalued Choice v L

Fitered by: E100 b

ENDACTIO -- Generated : Petrel

« Addrde | [ <<Advanced [« 2py ] [v 0K J (7 Cancel




2- Use Petrel User defined rules to model Coupling, Network and

Compression system

» Building Compression

An Development strategy

Workflow

inside Petrel

Development strategy

I © Create new.

/ © Edt existing:

[El COMPRESSION_AT_SP
[E] COMPRESSION_AT_SP
[El COMPRESSION_AT_SP
[El COMPRESSION_AT_SP
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| Vaiidate active nie | (] Report validation [ ]

I

Strategy type
Hstoy ~(© Prediction

Parameter name
Name
Integer
FGPP
Lr
FUPOT
And
FUNODE
£
Valuel
sp
Value2
FELD
GRAT
Values
Groupl
Factorl
Group2
Factor2
Group3
Factor3
Groups
Factord
Group5
Factor5
RULE
STRING
Valued

COMPRESSION_AT_SP
Parameter value
STEP15

AND
FUNODE
LE
STEP1S
sp
sTEP16
(@] "BFiela
GRAT
FUPOTIE
)
®
®
®
®
ASSIGN
FUFUEL
STEPL

ACTIONX
|SName Sinteger /
SFGPP SLT SFUPOT $And /

|SFUNODE SEQ SValue1/
7

A Development strategy

Development strategy |
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B QSR_PRED_master_aquifer

A Usepresets ][ Vaidate active nie | 7] Report vaiidation [J] © Hstoy © Prediction

m

Simulators

Strategy type
@ COMPRESSION_AT_SP
Parameter name Parameter value
Name step1s
Integer
FGPP FGPP
o .
FUPOT STEP15
And AnD
FUNODE FUNODE
sq e
Valuel STEP15
s s
Value2 STEP16
e @ na
GRAT GRAT
Vatues FuPoTIS
oo
Factor1 FUPOTS2
FUPOTSS
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Factors
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Gas Flowrate, [MSCF/d]
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Way Forward Plan

- Reservoir Coupling workflows

Petrel
ECLIPSE Built in ) [}

NETWORK
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Thanks

Ahmed Adel

KPC Reservoir Simulation Team Leader



Reservoir Coupling Workflows

> Observed Gas Profile & Nodes’ Pressures

Dynamic data
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Reservoir Coupling & Compression at Well Heads

» Reservoir Coupling Results under compression (no surface lines)

Gas Flowrate, [MSCF/d]
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Reservoir Coupling & Compression at Well Heads

“Mismatch issue”
> Observed THPs & Nodes’ Pressures
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Compression at the suction node "including the full network”

» Considerations
= Using VFPs which representing each pipe line in the Surface Network
= Changing the design to include all pipe lines is very important to account
v' Back pressures from the surface flow lines

v Realistic production forecast



Compression at the suction node "including the full network”

» History Match Results

¢ Main Manifold ¢ Main Manifold

. . : * Main Manifold
* Suction Point Ma'r,] Manlfold * Suction Point  Suction Point
* Suction Point
D1 * MFD1 e MED1
M - MFD2

* MFD2

* MFD3
* MFD4

" MFD 3&4
Pressures

MFD 2 Pressure

MFD 1 Pressure




Compression at the suction node "including the full network”

» Reservoir Coupling Workflow

Eclipse Calculate P&S / each cell

Eclipse Calculate Sand Face Rates/ each well

L

Use PVT and VFPs(Wells& Surface Lines) to
get surface rates

Iterating thru pipe lines .
considering the constraints Next time step
Use PVT and VFPs(Wells& Surface Lines) to ﬁ
get new surface rates




