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1. Hh 5 S A

1. fEHUTR /154155 (Geomechanics Tasks) A, sidiids it k£ Add
Guided Task. BI&H 51 S5 & L H L.

2. MFHiFIERH, %EFE Using Compressibility Models .

3. £ Task Name FE', fiiA: Urchin Geomechanics

4. RlilwhE, EFSEIERHI.

L1 EHFE—NEBHARE

L sl bR . bR R i

Select Discretized Model .

Subsurface Element | Urchin Reservoir b

Source Discretized Model

Geological Reservoir Flow Geomechanical
MName Model Type Grid Type
Urchin Reservoir (Scaled) Reservoir Flow Structured
Bl 51. ZLFEEmhE

2. 1F Subsurface Element & Urchin Reservoir.
3. 1% Urchin Reservoir (Scaled) 1F & HUEA,
4. RIEIT.

1.2 BlgA A LR A

CERCHTE, O O E — T AR
L AT EAR. QIR R4 PR 7 1 B,
eRn mE ez, wir© wm, ol R RO B 7
98 5 FE S BB B LB
2. f£ Simulation Type THr%%H, 1%+ Flow Only.
3. &F Reservoir Flow Model Associations.

4. 1f Rock Compressibility Models, i IIE FEFx.



5. PR¥EFERIAIY Linear Compressibility A1 Whole Grid J5 . % Correct
Porosity during Initialization & i%&AE .

Rock Compressibility Models:

Model

Troe Ranoe Correct Porosity
@ RockCompressibilityModel

during Initialization
Linear Compressibility ~ Whole Grid ~

B 52: RIEFLERE
6. TEBTEMKSH, ¥4 FRE A Urchin Rock Model.

7. FEHTR& A Rock Properties 4 -

Rock Compressibility Model Properties:

4
III"

v]

4 General Information

Mame Urchin Rock Model

Description

4 Data
Reference Pressure 5000 psi
Compressibility  3E-6 1/psiDif
B 53: Rk
8. ridiigfr.

2. T HI9E 1

1. f£ Subsurface Initialization Tasks 257797, fi Add FHisZ s ifik$& Add
Guided Task.

2. M FHi%IFRH, i%FF Initialization Using Discretized Models.

3. 1f Task Name F-B{H', #iA: Urchin Initialization.
4. miitE. TEEEELER.



Initialize Discretized Reservoir Flow

[]sk
Model(s) — P
@
E’r Run Initial Stress Initialization [ ] skip
L ]
Specify Monitorable Properties [] Skip

B 54, (5 RRE
2.1 ¥Igstk

FE B B S NS, RO CoFlow R AE Sa HINE 5541 a2 8 I B N AT 9146
.

1 it play©@ iz,

2.2 BhidFr B

1. 7£ Run Initial Stress Initialization Bt B¢, AFEMAZE, FoATEXM
LT A S BT 558 . Bk B B
2. BRIATEI N 2 Bkid Specify Monitorable Properties.

3. it Play© G LIS T F AT L.

3. B ERHIRH

R T ORAF IS TAEZAh, AR EATES5 G, N B R 6). X
AT DL R BT 0, DAE AR 75 S [m] 22451 (1) S HiDIRAS
1. fE Case Building Wi~ £, ridi Check In #%4H.

(LR [ o @ Initialization Report  Visualization

E"’ Urchin ‘ Check In ‘ ‘ Discard ‘ Reload v




Figure 55: %) Check In %41
2. KEEHEMNE D HI. AN — " E kIR check in: Reservoir

Construction Completed.

3. B AJERE: Initialization Successfulo

4. VER, Make Public ZiGHE O, X CRIE M R B ATTH

TEE: JEHZA Check-in I 7 ZH4 JH B45E /N, check-in FERITHA
LI SR ARES, PR A S & 3T .

Check in Changes O *

Prepare to check in Base Case

Summary | Reservoir Construction Completed

Comments | |nitiglization Successfu

[/] Make Public

(7] | 0K H Cancel |

B 56: Check In 224t
5. RiiHfiE. CoFlow GE A sy, VH BIEIFK Bon GarRES .

8/25/2023 10:21:19 AM Creating commit point...
8/25/2023 10:21:20 AM Created commit point 'Reservoir Construction Completed' for 'Urchin'.

6. X REIRE N R EHA (Read-Only) o BULE, (EATHALEAV
] £ S BB BR B9 AF P LASRAS — DBOF BRI =6 CHE R N2 HH R
ANV RIS, EH RO IR 1 e MBS AT . D

Initialization Report  Visualization .

Urchin (Read-Only) | Check Out | scard | [ Reload | 4
B 57: R EER

7. mifi Check Out #Z4H LASREUEH, DMER AT MBS EEE, el
PRIRAE oS TE RGN A PR 5510 o AEgRAR U, At E AT U 10 48 S BLRR I FH okt
TARAT I EHATIEE,  HRAA T DL R S A B Jm DR AT R RRCAS




4. %€ X

IULE E 8 SUT Bt BRI AR, R 5] SRS RGN R R E T
FRA I

TG U, TE O — AN IS

1. 7£ Well Tasks 2K7j|rh, sHd Add #%40 T #i35 519715 4% Add Guided Task.

2. %% Integrated Multi-Well Construction.

3. NIEMESfr44: Urchin Wells

4. RHRE . SITERE AR OGP Bk AT 5 R . AEIR LR B,
EELE PN e/

4.1 5 S

1. sSgmiEls EbR 8 H I Define Wells % 1A Import Wells from RESCUE
I,

Import Wells From RESCUE a X

© Additional value propag  RESCUE files: | D\Program Files\CHG\CoFlow\2023 30\ Dacumentation\ Tutorials\Model Building Urchin Tutorial\Urchin Support Files\ ||
For example, right-click

30x 110x90
well DRMS Release 1.0
Thu 03/11/2011 14:06
Gridding and Upscaling Group
Computer Modelling Group Ltel
Import Name
URC1
URC2
URC3
URC4
.
URCH
URCT
URCES2
B %) oK Cancel [ ox Cancel

K 58: & It
M Import Wells from RESCUE & 1 :

1. RESCUE M /f UrchinComplete.bin L& B xR T . (WHREH, S
FZE. D



JEx: CoFlow L&A RESCUE i, f&nI LA H X £ Hirdia ok 58 i PA T~ #8
Tre ESERLANN Ry, T AL A S S <CoFlow %%% H
s%>\Documentation\Tutorials\Model Building Urchin Tutorial\Urchin Support
Files\Rescue\UrchinComplete.bin

2. EWIHEIR T A DL RESCUE U3 N FIHIF S5

3. FEFIAREUH R Import & IEHE LA IR PTG HFE

Wells in the model:

¥ Import MName
V] URC1
[v] URC2
V] URC3
V] URC4
[v] URCS
V] URCH
V] URC7
vl URCBS2

& 59: § A\ RESCUE ¥3E
4. SEHHE (OK) LB EEE NI (Define Wells )& 1 115 H- 51 R LG UE

T EFAPTHERERH,

Define Wells

BE-B-BE

[ Wells: | Search for well name fo)
Well [V] Active  Type
URCT I ()
URC2 I )
URC3 3] N
URC4 ¥ )
URCS ¥ )
URCE ¥ )
URCT ~ N
URCESZ 7 W)

& 60: E’f)\#ﬁui%
VER: BUABHT, CoFlow ik FTA R Active EiHE, CUMEKIHE

EAEIEAER RO . ZE R BOABCE, W L RR Active F1ARE ) S ik
HE, SR B PR 5 1

5. MM UUIEE IR 2

BI—AFHRENFF

1 A NE EAR LR INETHE . RN Well 3T A2 P iR n 1 & w4
2. HHGE4: IND2



3. BB N Injectors

| 4 General Information

Mamea INJZ
4 Well Definition

Well Type  |Injector
Tags Mo items
Is Shut-in =~ [ ]

Re-open for Insufficient Lift

Re-open for Min Flow Rate
& 61: FHEAFHEME
1. FEHTEKG, Eif] INJ2 Platform Location 2% HI%dE .

2. 1E CoFlow H, FfiZEE ki3] Reference Location H,

4 Trajectory
Trajectory Type | Trajectory Table

4 Reference Location

X 121,100 ft
¥ 395000 ft
Z 0ft

Kl 62: SENME
3. fEHFREH, SR INJ2 Trajectory & H I .

MD: a5 TVD:
Trajectory Table
Start MD: [0 ft Calculate MD BB~
Z offset X offset Y offset MD
ft ¥ f | ft 3 fi x|
1 0 0 0 o
2 -8670 0 0 8670
3 -0800 0 o 9900
H 63: FHHE

B AT RE TR RN S O R R A O R & . v LT3R
NS ERAE AT LA 55 1HEL ) MD.

AP EBONEN

1. i%&$ URC7.

2. WIRAE KA Injectors

3. MiFisiT.



4.2 & CAFHHE

Bt e B
1 REREATE 2 G EE, R BoR B oy C kil .

4.3 SR

{E Perforations and Equipment (5 fFLAIR )P B, 1E B AR FH(ON INJ2 FF
48 BB R A AL
1. midigm$Ele EbR. Perforations and Equipment (5 FLATH %) & HKs H B .

ks

Perforations and Equipment

|
0 Additional value propagation options appear in context menus when you right-click items and categories in property arids.
|

{zlift Tables| |+ Fluid Model MD = 11591 to 11947.88 ft B
| wels: | Sear o Infer From Reservoir [/ Section Type Caraty 4 General Information
i T Add Vaporized Water — [End MD] Name | Unperforated
oz (¥y |4 Injection Fluid Model Properties iofll®1 tusing Hanger Descriptian
URCT @ Infer From Facility e s
s @y |4 UnTable
URC3 ) Use Lift Table i 356,878 ft
URCA ;| |4 Calibration T
URCS ) Calibration Mode  Off
URCE ¢\ |4 Pressure Reporting When Non-Operational
OURcT ) Bottomhale Pressure Gradient
URCES2 “{\J Tophale Pressure Gradient
4 Drawdown
Type  Average
4 Tophole Properties
Temperature
Component Fractions
4 Bottomhole Properties
Bottomhole Pressure MD
4 Reservoir Coupling
Location  Bottomhole
+ Operational Status
Uptime Fraction 1
() Shew Trajectary Intersections
L2 | mey || ex Cancel

B 64: BEHHIL
2. VEE, KA E7R T Tubing Hanger 1 Unperforated #5747 o

INJ2

1 FE INJ2 FEATES

2. RS H B RS, i\ Temperature: 160 degF .

3. 1E Component Fractions #', % Browse Blbr. A2 4540 1% & 1

it B L B



Fluid Composition b4

Composition Type: [ Mole Fractions o

Component Fractions:

Component Fraction
1 Water 0
2 Heavy 0
3 Light 0
Sum 0

‘ Normalize Fractions ‘

@ [ o [ cancar ]
B 65: BETAHRR

4. ¥ Water BN 1, AR5 mdifiE.

5. HEFIFRIRING A, 1 S I INE EIFR o K R —ASEN N (Tubing)
17

R T DRI AT B SRV INEE 2 AT o IXAE IS BRI TR A P A
AAFRKMERE (FIHEER. TR ERIES)  JmEs AT,
TeIFAE Sy MR (MD) RIS fLita/ g5 /AT B, (H 0] LMESOHT Il 1) MD.

6. EMEAT L, WERE NI FBRIKE: 9687 ft

HE: MD Rl S & E—1TH MD, J MD £ 50502 M ETAT Y MD. 1L
MD #SlA SR AT b, HE S TES LT b

7. R INE BlIbR. AT HsR s RS L.

8. WHE End MD: 9868 ft.

10



e
|l.'| Tubing Hanger
AT

0.00 f&

. Tuking
9587.00 ft

Q6E7.00 fi

(%] E.: Perforation
= 181.00 ft

9868.00 ft

Unperforated
32.00 ft

9900.00 ft
K 66: BEE AN

9. WE¥1L: 24in

10. 3 FE—/MhjEk: Urchin Reservoir

11. 7£ Skin Model “FEtH, il Wil ElbR. 7€ 3 Skin Model & F4 H L.

12. 4%+ 1 Open Hole Skin Model, 7£J@PERA% T, K LR R H T X E
M 1.0.

13, JilitffizE .

14. 7£ B EURE I R4, B4 Inflow Model ¥ & N PeacemanXY o

URC1

HERE: VT BRI 77 s s ne BIARPY ok, U SR A YA
HBAT . NENEBULEERT, REE XIREME. 2 URCL HBUE uHE
INF, AT DA FH 2B FORG G Ty e 5 PRt v B LR

1. i%# URCI.

2. R e Blx LA I BORRYE T %€ L URCI:

11



Table 8: Defining the Well - URC1
Segment Property Value Units
Tubing: Main Tube End MD 8870 ft
Perforation: URC1 Perforation 1 End MD 9062 ft
Radius 2.4 in
Reservoir Urchin Reservoir | -
Skin 1 dim
Inflow Model PeacemanXY -
Tubing: URC1 Perf (1 to 2) Tube End MD 9072 ft
Perforation: URC1 Perforation 2 End MD 9095 ft
Radius 2.4 in
Reservoir Urchin Reservoir | -
Skin 1 dim
Inflow Model PeacemanXyY -
Unperforated Length 14.75 ft

BAEI URCT B C & 5E 4 E o FIRPIIEEA RN E, FFrT UL
FH 52 1] 2R N Ty e B DR T8 S
1. A F Shift 4, EHFEEAHRINEFIIEE (Tubing 1, Perforation 1, Tubing 2, and

Perforation 2) -

Section Type

[End MD] Length Description
_—
I...I Tubing Hanger
E___ 9
8538.00 ft
i Tubing
31.998 ft
8870.00 ft
-
b
< . Perforation
; 192 ft
9062.00 ft
There are 4 tubing sections selected.
Tubing
10 ft
9072.00 ft
E.E Perforation
o PER
9095.00 ft
Unperforated
14754 ft
9109.75 ft

B 67: Mm%
2. Rl EHIEEbR. ATIAECE R B BTMGRE , AT DL s R G E bR
FORG G BIAEAT HA o
URC2
1. i%&$¥ URC2.

12



2. RUdrkGGE EAR. M URCT & A PY A BOE RS G £ URC2 H

R WARARE SR B, Oy TARMERE, XS BT -
BEH WA e NI — I i B I BT il B2 18 b DL 4k 282 DB I ARORS I o

3. fH LA M A 4% BT 5 End MD fl. RESRITS AN, M5E

1% BRI A UL

Table 9: Defining the Well — URC2
Segment Property Value Units
Tubing: Main Tube End MD 9309 ft
Perforation: URC2 Perforation 1 End MD 9356 ft
Tubing: URC2 Perf (1 to 2) Tube End MD 9359 ft
Perforation: URC2 Perforation 2 End MD 9566 ft
Unperforated Length 6.75 ft
URC3
1. J%EFE URC3.
2. pUdTHGIG® EbR.
3. AEHILA T &AM di 4 BT %7 End MD 1.
Table 10: Defining the Well - URC3
Segment Property Value Units
Tubing: Main Tube End MD 9006 ft
Perforation: URC3 Perforation 1 End MD 9182 ft
Tubing: URC3 Perf (1 to 2) Tube End MD 9185 ft
Perforation: URC3 Perforation 2 End MD 9246 ft
Unperforated Length 55.75 ft
URC4
1. #FE URC4.
2. MR 1T DL T e i 45 B, HFH0HT Bnd MD fi.
Table 11: Defining the Well - URC4
Segment Property Value Units
Tubing: Main Tube End MD 9456 ft
Perfaoration: URC4 Perforation 1 End MD 9640 ft
Tubing: URC4 Perf (1 to 2) Tube End MD 9642 ft
Perforation: URC4 Perforation 2 End MD 9672 ft
Unperforated Length 1.25 ft

URC5
1. #%$& URCS.

2. RHGE BAT IR LN RAgar 44 B IR S8 End MD fH.

13




Table 12: Defining the Well - URC5

Segment Property Value Units
Tubing: Main Tube End MD 8731 ft
Perforation: URC5 Perforation 1 End MD 8884 ft
Tubing: URCS Perf (1 to 2) Tube End MD 8887 ft
Perforation: URCS Perforation 2 End MD 8955 ft
Unperforated Length 50.25 ft

URC6

1. &F URC6.
2. KHNSE BAT A LU N R dan 44 B, JF 8 End MD fH .
Table 13: Defining the Well — URC6

Segment Property Value Units
Tubing: Main Tube End MD 11730 ft
Perforation: URC6 Perforation 1 End MD 11850 ft
Tubing: URC6 Perf (1 to 2) Tube End MD 11855 ft
Perforation: URC6 Perforation 2 End MD 11922 ft
Unperforated Length 8.25 ft

URC7

—

. B —MNEANH URCT,

2. TETEBHRRE A, FIAEEE: 160 degF
3. fEEANA BB, ROKIRE N 1.
4. KGR BAT A LA R a4 Br, HF %7 End MD 1H.
Table 14: Defining the Well - URC7

Segment Property Value Units
Tubing: Main Tube End MD 11608 ft
Perforation: URC7 Perforation 1 End MD 11870 ft
Tubing: URC7 Perf (1 to 2) Tube End MD 11879 ft
Perforation: URC7 Perforation 2 End MD 11940 ft
Unperforated Length 7.88 ft

URCS8S2

1. %% URC8S2,
2. KHNSR BAT A LU R dar 44 B, JF 38 End MD fH .
Table 15: Defining the Well — URC8S2

Segment Property Value Units
Tubing: Main Tube End MD 11283 ft
Perforation: URCS8 Perforation 1 End MD 11735 ft
Tubing: URC8 Perf (1 to 2) Tube End MD 11739 ft
Perforation: URC8 Perforation 2 End MD 11877 ft
Unperforated Length 35.25 ft

14




3. A Play.

4. ik B

4.3.1 [EHHEFARE

1E Perforations and Equipment /B :
1. fAdgwmiEl Etr. SRS E .
2. miili Lift Tables %4, ‘7R Lift Table Manager % I,

Lift Table Manager X
QY | searcnfor. O By - = [ ~ Define plot for the selected lift table Te ik P
[V] Auto Refresh Status
Status  TableName  Ref.Depth  Depth Type to configlite ‘and
mport existing
Assign lift table to wells.
Search for D
] Well Lift Table Bottom Measured Depth Use
[V N2 0
O wrat [m]
[ wre2 O
[ urc O
[ urc4 O
[ ures O
[J urce O
[ urcr O
] urcss2 O
o

K 68: ZEF-RIEEHEE
3. i Importie $i¢4l .
B

Import from CSV file
Import from IMEX file
Import from TPD file

Import from Guided Task
B 69: SARTIHH
4. GEFE CSV SN o R — AN SO SE 38 B o A R0 28 TR A S
{4452 F Tutorials \ Model Building Urchin Tutorial \ Urchin Support Files \ Lift Table
Import SCAF A, #: CSV XA

15



Select files to import

X
« v 1 « Urchin Support Files > Lift Table Import v L Search Lift Table Import r
Organize ~ New folder = - il | 6
v Documentation o Name Date modified Type
Searci Gt Manests |URC_LiftTablel.csv  4/26/2023 839 AM Microsoft Excel Cd
v Tutorials B URC_LiftTable2.csv 4/26/2023 8:39 AM Microsoft Excel Cq
Advanced Editing of Wells
Advanced Editing of Wells - Detecti
v Model Building Urchin Tutorial
v Urchin Support Files
Fluid Model Import
Lift Table Import
Rescue v < >
File name: v | Supported files (*.csv) ~

&l 70: RAZEARKE
5. WEM AR T URC LiftTablel.csv, #4E control 8 /& 7

URC_LiftTable2.csv)FH i1 . SHREE LH I

6. FIEAEE. B 9350 L RAEN MD M S g . BB A
LiftTablel fi A 34 .

7. DUE, PINEETHRIBERMEAFRIIPHIH . AT EF RS AR
A, e SR S E R D

Lift Table Manager

(Y | Search for Lift Tables PEFE B-B2~R~

E Auto Refresh Status

Status Table Name Ref. Depth  Depth Type Details
0 URC_LiftTable1 9350 ft MD Imported from URC_LiftTable1.csv
@& Urc.LiftTable2 9350 ft MD

Imported from URC_LiftTable2.csv 0]

H71: SAEARK
8. TER HMWJKHE, fF4ifed URC1 3] URCS H-.

9. £ URCI1 1, miifi Lift Table NH7%13FFik4% URC_LifiTablel.csve. ik
H B B S A AR R 38 TF R o 1R, IXBEIRI) Use BIEME C L . iX
R ATE ML AP BC A28 T MR AERSS I 8 o dn SR AR DLV 2 b A FH S0 A, T ST A
5 8K SR — R IRAF, (HTHF RO A CREEBIULE R

10. M. URC1 Hifi[% Bottom Measured Depth.

16



Assign lift table to wells

Search for wells assigned to [ift tables D
] Well Lift Table Bottom Measured Depth  Use
] N2 )
URCT URC_LiftTable1 vl | £
] URc2 URC;_LiRTabIe‘I “ V]
[¥] URC3 URC_LiftTable1 - VI
[v] URc4 URC_LiftTable1 vl
URCS URC _LiftTablel v
[] urce |
] URc7 R

Bl 72: & XEEFRE
11, HUH % sk 52 1t
12. i+ URC6 1 URC8S2 #:, Ffi%+f URC LiftTable2.csve.
13. )\ URC6 H | Bottom Measured Depth.
14. miiffiE . TR 5 R —BIRAE
15. B Play.  CANSBEIAIERI, 15 IR BB TR E A E O, JEHRR
PRI R B B . )

16. fi ety Bz,

4.4 B XFHLARF M

LE OFAR, AT LR #8AE:
1 SRl Blbr. SR ORI R M5 .

Specify Well Constraints X
O Constraints [ ] Edit Common Constraints x E& [2— >
(4 Wells:| search for weil name £ Drag a column header here to group by that column.
Well Type l Well Element Property Scenario Value [ Active| @ O Tags
INJ2 ™
URC1 )
URC2 )
URC3 )
URC4 N
URCS )
URCS ()
URC7 ™ é)
URC8s2 @ A constraint must be selected before adding a time profile.
@ B < Play ‘ ‘ QK | | Cancel

B 73: & XHLREKM
2. BB RIATA ] S BRI SR A,

AP A INZI AR AT

17



1. 75K F, i A Shift M1 Ctrl B2 ErG A=, (EAHU RN URCT
F1INJ2)

Well Type
INJ2 o)
URC N
URC2 N
URC3 N
URC4 AN
URCS N
URC6 N
URCT ™
URC8S2 N
B 74: EFH
2. & Bdit Common Constraints, PAMERET] PLE C— IR A S A FF8 H W
FAF i i s (K 9t
BN R E /14 R %A

1. s EFRE DRI

£ Element F 753, #FE Bottomhole.
£ Property NHIZIEHT, k4% Pressure.
fE Scenario ', WF>= (KT EHET) .
. {£ Value #, %A 3000 psi-
WIN3E O E AR %A

1 s me Ehr.

2. WEUTHNEA:

* Element: Tophole

hos W

* Property: Pressure

* Scenario: >=

* Value: 700 psi
NI PR IR A R
1. mardoine By,

18



* Element: Tophole

* Property: Oil Rate SC Inst

* Scenario: <= (less than or equal to)

* Value: 10,000 STB/day
3. bR, BEAE DI I =LA

Specify Well Constraints

(A Average Well Data

¥ Constraints

Edit Common Constraints

X

-BEERE-

EWE}"S? Search for well name O

Drag a column header here to group by that column.

Well Type Element Property Scenario Value Active @ O

N2 (Y) Bottomhole Pressure == 3000 psi
URC1 N -

© Tophole Pressure = 700 psi <
URC2 N -

| @ Tophole Oil Rate SC Inst e 10000 STB/day <
URC3 N
URC4 )
URCS ()
URCE ()
URCT [\4)
URCES2 ()}
0B © Play | | oK | | Cancel

RIENFE LR %A
1. FHTRE I FE 2R F ) Select Wells™ BIFREUIH i £ i I
2. TEFFFIFE A, P URCT AT INI2 JEANH (R Ctrl §).

B 75: AEFEHLREZM

[ Wells: | Search for well name

ol

Well Type
INJ2 ()
URCY @)
URC2 )
URC3 N
URCA )
URCS )
URCE )
URCT (5]
URC8S2 )

K 76: HEH

3. & Edit Common Constraints & HE{S SR li% .
WINFRE LR %A
1. s me Bax La I — A2,
2. f£ Element NHu%lZH, 1%+F Bottomhole.

19




3. {E Property FHi%|ZK, #%EFE: Pressure.
4. I REERN<=, FHFREBREN 6000 psio
TINF DK RL KA
1. S ne Bbx.
2. WELITHA:
* Element: Tophole
* Property: Water Rate SC Inst
* Scenario: <=
* Value: 25,000 STB/day
3. Rl NEANI, AERXWANAHGE S SN NEAIAIE.
4. i Play.

4.5 BhitHrB

1. Bhid PR Br B
* Specify Perforation Events

* Specify Well Simulation Time Events
2. fuit play @ sz 1.
3. satraeEd Eir

5. B A P B A 7Y

1. f£ Production Facility Tasks ZEallH, sy Add g HIfiEF5 Add
Guided Task.

2. NiZW %\ Task Name: Urchin Network.
3. M. 7R Create Facility BB

4. fiidi Bdit [ E#5. IR Create Facility & 1.

20



Equipment Palette Toolbar Equipmentlcon  Property Grid

J Create Facitiny l o X
Facility | Urchin MNetwark  ~ |Flusd Model |Urchin UBG ¥ Emulsion Status | Off * SC Volumes Calculation Specity  + © [RIEBT R E A-D - €| [V cidines 5 the diog QI 1'] »
Equipment Palettel——+ 3 |.'-.- > Properties a
arch ” O e st 4 General Information
i - i Name DD Fiowine
il 1ol b
' o= [ B o
Preducer  Injector e WL
Welhesd  Wellhead 4 Table
= 20 Mt =
Usa Table |
I —_— [
el ) ! e = ’ﬁ =
- wnimcy  WelRc S — Gtk Pipe Table  PipeTable_Main R
Bidiectional Pipe P e 1R T 2
Welhead — o ’,_,-'__.,-',_, Extrapodation Ty Rational
: et = — e TR -
o RIS —p [P 2 St 4 Operational Status
==} == rgey e i Is bypassed
: 5
Soue Pk o » Bypass untl
e
- ] e URcEs2 Bypass afer
@ = 15 shat-in
- et Pump Comparison Panel -3 x
| Apply to All for spme properties
® 4 i - e
lointipeta)  Distributor ] ]
s 3 - DD Flowtine = = Main Flowline &
4 General Information 4 General Information
Overview g -8
x| Description Description
o 4 Table « Table
|
1 -—-:'Ei: Usea Table & Use Table
=l Pipe Table | |PipeTable_Main Riser ~ 4 Data Model
o _-p‘- Extrapalation Type | |Ranonal - Transport Model | Multi Segment Pipe Model ~
4 Operational Status Pipe Totsl Length  1500.000 Rt
15 bypassed
Dl Bypass until Gravitation Muftiphier 1
oR Play | | 0K | | Cancel
Overview Pane Comparison Panel Canvas

B 77: WHEREE (TR
EE: BT MARXEHENERNEZEL, WEMNEIEEE (Create Facility )
HW i F1OA
5. EVAABAL (Fluid Model ) F 2513, i fri%&+E T Urchin UBO ( Urchin
UBO ).

5.1 Hmdt#

W FH O
f£ CoFlow 1, FFIAEKR—H:, A D 556HTE Urchin Wells 4155 1
5E SCHIHH RLFHE A R

1. M HEAA, S Attach all Producer Wells to Producer Wellheads™ &l#7 .
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1) Additional valus propagation options appear in context menus when you right-click items and categories in property grids.

| S wr
| Faciity Urchin Network ' Fluid Model | Urchin UBG | Emulsion Status * SCVolmes Cokculation speaty  + C [BEET E E A- 0O~ - Grid ines ol dle|

vl E—
o II.I\

g

c b
& ol

)
i ¢
o

(
I

BlEHx] &
5 Join(

(7 = Py | ok || cancel |

B 78: N
FE: AR URCT MLIND2 REIEEN, FOVEATHZ R INREANI M
2. ZE#EE Urchin M %%, 15 Equipment Palette ¥ 38 4% 115 2% s 0 21 ) A1
b PR AR
« 7 Wellheads (2.7 - 47 L)
* 7 Valves (Chokes)

* 2 Gathering Centers (Manifolds)
* 3 Pipes (Flowlines)
* 1 Two Phase Separator
* 2 Sinks
3. it Rm AT b, RN TR W, IR PR AT R TR
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[
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Valve (3) Pipe (2

Gathering Center (2)
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B 79: #%
5.2 EEERL

FEm A7 E .
L i by, IR BArsska&EaR B &l R mid Bl
eYIANANEN ] PRGN | B NI DSE 3 - S EEEE e

Il.ll 9 o I}
URC1 Well Head Valve Gathering Centre
& 80: EHE%

2. Rl AR AN LEER A, REIHESIES IR EAR . 1%k
# B DR I, SRS AT LUK e AR K . AR, AR
PRI, IF HAES 2 AR AR IE T

re—7p)

Valve Gathering Centre

B 81: EEHERE
TR BB, ST RE W] DLUETE M AR TR . % Ctel BRI

F BARRAC HEATTBOR R /N o 383 (] Overview T % B2 B £k w7 75 1 A (1 L
fib

ok
N
3
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URC1 Valve Gathering Centre

K 82: EEEREA

KA ERSIR]

1. B tAEr“H (URC1. URC2. URC3. URC4. URC5. URC6 f
URC8S2) EFZFIM MR

2. IRYEERMIF AW T4 : Valve URCI. Valve URC2 %5, ] LUl It ik
PRI 1] AL S8 1t W o B i A PR - BOR B I A4 R

U SRR TR R B A, T DLIE A B R P AR TR R s Sk O
MR MM e W T

I l.ag_mha_

Constraints Editor...

URCE Time Series Results Plot.

Change to straight connection line

| Delete |

&l 83: WiITE#

W EREA R LR R TR /7 W o MAETE TR, A
IR JBIE A% b S U R R

EEIEH PO

— HIRR T ERAT, EATAT DAE— D B R4 0 (PR manifolds):

1. siil7 gathering center. 7£J&PEMAEH, BUHIEH Automatically Name & i
HE

2. FEAMRFB, % : DD Manifold

3. i 55— gathering center. 7EJ& M H, B XA N: Main Manifold

4. £ DD Manifold b, Gl B 1R 1] 466 2 1) G2 o0 SR 2 5 URCL,
URC2. URC3 il URC6 HHIRMI5337
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|I.l| > ’ < Sink
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~— Pipe i -
i i .
% Valve {3) 2 Phase Separator
URCS
,...|_1—>P4-
Valve {4} 8 “
URc4 Gy ;
Sink (2)
Pipe (2)
Main Manifold
T,
- + ~
URGS el -
Pipe (3)
(= >p ¢ 4
F_—_——N
URCE alve (6)
u.*Jﬂ++
Valve (7}

E 84: WO XEEDEHF O
5. #F Main Manifold, I, J#id[®1F 5 URC4. URCS F1 URCSS2 FH %) 4
SCER RO
6. {E Overview pane,"f', ik [ 2040 5 B Ebx LLHE Bh(R-FRe i A7 21406 )5

5.3 & DD Manifold H 1

. EEAG B, A HER AN RERNEERR. ES AR DD Flowline
2. ¥ DD Manifold i%#: % DD Flowline I, FE X224~ H 1.
3. B AE R AE NN HiEHE 3 Main Manifold .

=

DD Manifold

X

DD Flowline

f il

Main Manifold

K 85: EH\AO
A& Main Manifold H 1

B —MRZ, 1EN Main Manifold B E2EH [,
1. BN E — AREREPEE B H 4y 4 N Main Flowline A1 Main Riser
2. ¥ Main Manifold H I1i%#% 2 Main Flowline _F..
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3. 4 Main Flowline i%#% %] Main Riser I,

Q
iiﬂ} >E
DD Manifold DD Flowline
L ©
P —— —

: B Main Flowline Main Riser
Main Manifald

K 86: EEHO

Jest £ (Main Riser)

NT ELFH AT LS, S ET DL R S A, (R

1 phEE. EHFUS M A S R EEL B b, ik
SR OB i 3K o

3
B 87: W&

VER: BEi EoTE N R R . EAR R, R T R
B 90°, (HFEAARII AR AR o Bt = B A SRR S A
BT R T 45 TR B 0 @ AT

2. HENZ AR T IR %, BRI R EDRAS .

¥
K 88: Nk
BN s
1. BB E 08 L. BB EEER SR,
2. AP NUTRRE: Liquid Sink A1 Gas Sink
3. ¥ sinks EHER] B ER.
e
jase SepErator
o % Liguid Sink
2
&l 89: #EH:Z| Sinks
4. midi#E| gas sink [PERL, IR HEH 4N Gas Sink Connectors
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5. Rili® liquid sink HUIERZL, JFRHAr 444 Liquid Sink Connector. &
F1E 9 150 psi (1034 kPa) .

6. i Auto Layout ™ [k, 1& A LU 7 BT DL T #AF -

o BB A R R .

o {5 FH A% 2 S IEATE X 5 B £

o M BELERL: EHEEE (Cul+A) , fEARMERL DA ST IF g R

Change to Straight Connection Lines.

#4558 X Urchin Network 4 35 7~ 45K .

m—

_——
IIIIH*H ‘-' Gas Sink
A
URC1 Valve "
o 2 Phase Sepgrator
T J |
|l E e
- o = P>
Valve (2]
URC2 alve (2) >—>- I o Liquid Sink
e DD Flowline
DD Manifold ' -
B II—)—> Main Flowline
I! — Main Manifold
UrRca  Valve (3) |l.ll—)—"
S
b Valve (4)
URC4
P 4—
A h 4
URCE Valve (5) |..,|_)_’
g
URCS Valve (3)
[ p ——
URCES2 Valve:(7)

& 90: Urchin P%&

1.13.4 & LE&ESH
& LI

FEANTNEEN S PO B () R R P B BT R P IR 1) 41 o IR T i £
Sk B AN R H: 1 B A AR - (¥ R 3 RELRE Bk S o0 o ST RN SE R 0
WZBE =AM T TR ) BRI 7, DUE CoFlow R LATERELLH [a] 71 55 H At
fE.

1. s valve ##:%| URCI, LIAHEJEME.

2. fE Transport Model B H, 157 &%+ | Pressure Drop Model, ¥
Thermal Option ¥ & A Isothermal »
5E S
Main Riser

1. fEmi4i b 5 Main Riser. {78 Main Riser J& .
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2. {E Transport Model “ZEtH, ff ] T i1 41| K £ £ MultiSegment Pipe Model.
3. il Add/Edit #%H. BoREEREH.

4. FAERiE A E N Flow Correlation.

5. ¥ Thermal Option % & N Isothermal.

6. WEREFESHRENNO, KEEDL DN XYZ BB EN 0 FR.

€3 At least one pipe segment has to be defined.
Missing data for: Reference Z Coordinate

General Settings

Catalog| User defined ~ E Transport Model| Flow Correlation | Thermal Option|Isothermal | Pipe Reference | Outlet ~| |Reverse Pipe Direction [2— [EES

Pipe Reference (Outlet)
X Coordinate ¥ Coordinate Z Coordinate
oft oft [om |

B 91: BERM
7. {E Constant Properties 9, ¥ Correlation % & Hagedorn & Brown.

8. ¥WHE (Inside Diameter ) E A 9.13 in.

9. KX HKEEE ( Absolute Roughness )i% 7€ N 0.008217 in.

10. ¥ X A4#5 (XY Coordinates )N 0 92, 34 Z A4¥R ( Z Coordinate )
BEE H-200 HE

Constant Properties

Inside diameter| Absolute Roughness
., | 1 -
Correlation z - = =

1 Hagedorn & Brown 9.13 0.008217

X Coordinate| Y Coordinate| Z Coordinate
ft b ft - ft -

1 0 0 -200

K 92. BEEH
11. St e .

Main Flowline 1 DD Flowline

o A8 B4 5 Main Riser JEAHI[F], (HABFRAIH

1. fR%F Main Riser {340 TH#EHUIRES, 4 55 Transport Model. M IRHKSE
b Use this value for all pipes in this facility . i © o8 T2 ETHE € CHIME
S BRI EE

2. FEEAG_Ei%#% Main Flowline. VER, Frf{E45CIHT.

3. K X ARAREE SO 1500 JER, JRK YZ ARFRICE Y 0 R
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4. 1%#% DD Flowline, Jf# X ARPREE Y 1000 S/, YZ ARH5EE BN 0 4
o A7 M I F 1) g B L 52 e

5. i Play LUSATFHHSM B, i on Rl BlbR, ForsdemAac
TR

6. st EhE.

6. 21T TR 5l £S5

IBAT A AESS S B BL:

1. #3217 (Run)%, sidy Play EIbs R d kI IE# EHIZ1T (Re- run)
LI

2. sl (Yes ) AB AT (AT 1520 .

7. B Z B Check In &4

L Check in ZE1:
1. f£ Case Building #£7iH, i Check In #4410, M HEL S H Bk
( Check in Changes )% H .

Check in Changes X

@D Other users will not see your changes until you make a public check-in.

Prepare to check in Urchin

Summary ]

Comments

[ Make Public

K 93: Checking In
2. Y& Check in 2 ft4#%: Finished Facility Design

3. {8 VR XN TR E B, DA B AE Ja 3 B e HEAT HE R AT R

29



4. i Make Public HikHE. (FEEEHE AT 20T, CATRIEARE
B RAFEAM, JEHTIEWHMASE . A IAHER . D

5. MifiE . RBIC Check in, BT Histfst,
BE I Check Ins RIT

fE Check in &), MUANGE ZH|—EAE6:

1. Ak i R 2 FRIF % $ Copy from Check-in. %% Check in i As & 1K
HI

Select a Check-in Version *

@ Review your inputs and click OK to proceed.

MNew name: | Urchin (2)

Select a check-in from Urchin : ["] Only show public check-ins

Version Number  Summary Type Checked in Date User Comments

2 Finished Facility Design Public 2/11/2021 5:37:51 PM Al equipment defined

Reservoir Construction
Completed

2/8/2021 1:05:47 PM Initialization Successful

(7] | oK | | Cancel

K 94: 1%FE Checking In R4
2. &A1 Check in #2251 4 . Public check-ins ¥4 7] W& KL i) 1t £

B AN 51, (HREAIFA N Check-ins AU 0] L

3. EHRAMBRA. FEMEMTRLL T#CE Check in FINZE. HER, &
AT LA Check in f H HAFIRT A]

4. HFEAFENLIATE Check in A KM, & dBUH A4 EHATA
HHE

8. lbE 4 R

AT ORI BRE RG], DMEAEGAREEIE B R RPN BT LR

1. fid s Study % PRFFESE Import.

2. NSAGHAS, SHBILUTALE: <K CoFlow 224 H >\
Documentation \ Tutorials \ Model Building Urchin Tutorial \ Urchin Support Files \

UrchinTutorial.cfarc
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3. ¥ CFARC XMFIF sl A4
4. FANEHBITERIG, RKEE . #Ep¥ ERTE Study Explorer H1.

9. AT

BT IR A -

1. sl —EAEAE R Urchin 241,

2. mii7 Check Out #24H, DA 48 f 1 251

3. 7t Simulation Problem Tasks 5|7, s iIE T HEHRIFEFE Add
Guided Task. I 51 S5 & HH I

4. L% Select Guided Task: Standard PSD, Ff#i A\ TaskName: Urchin

Simulation

5. miifiE . SRR R HIK.

9.1 BhiIRrBt

LR B BRINTE O T tleibhid o 0F T b Bis, AT BUR AR B Akl IR A
* Monitorable Properties

* Process Controllers

9.2 & R REUHAE 12

BE U AR BRI 1) R, AR A FH IS R] 25 1
1. 7E Specify Coupling Type and Numerical Settings B B, o5 2w B Fx .

H 20 Specify Coupling Type and Numerical Settings 7 H .
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Specify Coupling Type and Numerical Settings O X
Coupling Type | Problem Type | Reservoirs | Fluids | Facilities | Wells *ﬁ
Problem Type Description g
Timestepping problem + Solves an evolution type of problem. ¥
L
Latest time event <no time event created yet>
Infer start date from reservoirs  [/]
Start Date 1/1/1998 12:00 AM
End Date  [V] 1/1/2003 12:00 AM
[rmeamrame |
Maximum number of timesteps allowed 10000
Should constraint violation result in timestep repeat  [/]
Normalized constraint deviation that will not trigger times...  0.01
Maximum timestep possible 31 day
Minimum timestep possible  0.01 day
Factor by which to timestep foraretry 0.1
Well change timestep size 365 day
Timestep passed in with initial value 1 day
o]
RIS Pay || ok || cancel

K 95: 5& X Problem &%

2. f£ Problem Type iE£Ti-~H, 1%+ Timestepping.

3. TEBLLMIRSH, JERITAE H I O 2 MBS AR HE T ok . R4 ol H
B4 01/01/1999.

4. 1t Pre grid #', F4 Prior Solver 1% & A Well Constrained GX 1817 —/ 717
BN AEXLRABIEERD
= CoFlow B8 A H T & BRI it . ZE5e L Ny, AL T
AL 7R 15 . <CoFlow “%234% H F>\Documentation\Tutorials\Model Building
Urchin Tutorial\Urchin Support Files\SampleDataForTutorialUsingUrchin.xls

5. FEHLTERAG Y, CRpINA) D R A i s 5B ARG G 2 Timestep Runner grid.
Pre grid A1 Main grid.

6. il Play #2411 LS 4T B

7. ) B,

9.3 BhitkrB

XTI, ] DBk X L B
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1. Specify Simulation Time Event

2. Specify Time Series Recording in Geomechanical Models

9.4 FEBNBARR g I TR FP3HE %

7t Specify Time Series Recording in Dynamic Models /i B :
1. migeiEls Ebr. HI Specify Time Series Recording & I

Specify Time Series Recording in Dynamic Models X
4 Data
Start Time I |:| o dateftime |
End Time |—| o date/tim
Recurrence Interval | 1 |

Recurrence Type |'M0nth5 I

Reservoir Model DYNAMIC MODEL

Properties To Record In Model

0B o | oK || Cancel

K 96: 5& X Specify Time Series Recording
2. 1 Start Time FBH, & X HWY: 01/01/1998

3. ¥ HE Recurrence Interval: 6

4. % HE Recurrence Type JN: Months

5. {E Properties to Record in Model %2 B #1, 15 7 Browsel K47 . Hi Fi Specify
Model Properties to Record % H .

6. 1L+% Pressure, Jfridr Arrow> Elf5.

Specify Model Properties to Record X

Available properties: Selected properties:

Porosity . Pressure
PorosityRef
Pressurelpdate
RelativePermeability
Saturation <
Segmentld

Temperature

TotalAccumulaticn

(7] [ ok |[ cancel

B 97. AR M
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7. BEHE.
8. MiFiEiT,

9.5 & SCHCE AR 8 7 51 %

1. AZPGLIEF B .

mdgmiElE br. H I Specify Profile and Time Series Recording 7 [ .
7t Time Profiles &1~ |, C%& 2% | Record all Profiles.

{E Time Series 1T~ I, C.474)i% T Default Properties.

5. FIIBIR AR BEEATI KL R IMIIE . s Play.

T

9.6 BT

TEIBAT AU B AN N E0 8

L et Play © mEz Lz .
BEEZEMEE
— BT RIS 1T

1. sii7 Visualization &<

2. fiihi 3D Viewer 33 H i) Dynamic Model. Dynamic Model & ] 454t
[RITFRAER

3. fEEMETIRAIERY, KR SO Saturation, FHAFFRALIEE N Oil. #51
PEE AN R AN B A0 A o A RS TEIORRR Y o sy RSB A LA [R] £ 2 1
o
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B 98: EFEMME A0
BENEFFI3)E
Y8 BEATARTIN 18] 5 2 B B S e N, S8R UAE 3D B8 DLz i 7 2
BEGR:
1. MWATHRAE TR A, $R3 3D AR BT (19 55 745 S %
2. FTOPNERE KT RigIER, A A R o B ) P
3. Hi{Ri%EH Loop Animation & i%EHE.

@ Asset Information
Study: Urchin
Case: Urchin

Time Step: |1998-01-01 00:00:00 ~
[J
K «> 1 » P

[] Loop Animation
Frame Duration (ms): | 2

B 99: FhiEge
4. W Widp St [ BCE N READ 2 M IE S, DMEEAE SN o % ] 2D Hs
A REARL, GRS S e, Bl ERIAME 500, DUMEAEAS RS K BIREE
K TE] o 1718 B AE
5. RN T RAIRS, KIEMEESCNIE . S TR 8 EeE FE OCHRY JE 1t
W o AR 55 1 R e LR

~ Property

AN

| Pressure ® #]
Minimum: 3852.604 psi
Maximum: 5575.699 psi
Time Step: 1998-01-01 00:00:00

K 100: “EREMS
6. TEAMILMRE A, B ORI BH B A T ]

7. RS L R AR .
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Appearance
Transparency: {} &

[/] Gridlines 7
K 101: Gridlines &%
8. riiishimiz T ) PlayP %4l .
9. WLEHIN [a] P 7K AR AR A o
10. s 7 (EWEFR, fEJEA Play 11k
11. 3% [A]¥] Case Building &I,
12. Check in ZE41 FF4m N\ S &5 1A
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