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Value Creation by efficient linking of
transient OLGA to process simulators




Typical use of linked simulations

Asset operability studies

Operator Training Systems

Transient Digital Twins

Maximizing asset utilization — Subsea Tie-backs
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OLX® Configurations — One or multiple OLGA Servers
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OLX® Linking made simple

1. Select OLGA model file & exe
Environnf - ]
Setup [OLGAFies y
T OLGA Model File C:\BPT\OLX UniSim demo\UniSim\Producti kg |
¢ Snapshot File == ﬁ s e
OPC Server OLGA file | G\Program Files (xB6)\Sc gen\OLGA 2017.1.0\0lg | 1l amecienh
- p———————l| E =
Notes 4] Convert trend / profile to server data [/] Keep existing serverdata o e -—
IS [] Add fixed server data se /] Restart server
e & el B
rOLGAC ication Details: i -
OLGA host IP address / name localhost T ,,’::; B ®0 P mmc
OLGA OPC S OLGAOPCSe: = :
Module Nameew" = s e e T ety geo==d=-=mme Qnu e o = L g e
Model Name :_ aaae : )‘ L ' : b il i =
Output update time interval 000:00:05.00 | B et g== nnion S | T =85 Ex PR ) =
Maximum time to finish 000:00:05.00 T 100,00 %
Mixed negative / positive phase flow handli Only keep positive .#.
aaris H
Tk
[ connectto OPC Server [ Auto connect to server Auto start server whr o E A
‘Discmmed from OPC Server] ] OPC Server Name is FULL name ] TR R s i Bl e T S - ]
— = . l + ¥ = b b
joacing = M,‘,";_ Ee : o E=0 ‘Art'-' E=a P T = .‘Iﬂml NIFOLD
[7] Load Snapshot when connecting to OPC Server Load Snapshot Save Snapshot 80.00 %
"~ Setup [ Worksheet | OLGA Inputs | OLGA Outputs | OLGA File Data |Messages | About |
Deiete I, 9o (]
o
-
) ) - e 1
== oy T D e e s — e TN em ome e
i — s ; -
) T3 1 - . ol o | S
Metgnee Tiedn3 e e st aatart =i =X £ P u —
— ; 88,94 %
=T s =
ab ARy S e, . e vevas e e —
k| B b :
Reference Jiein e e e s T e e £ 7 Ex
Flow-4 0,00 %
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OLX® Linking made simple

LRdde | toaE =K e 00T A4

Environm|
€ PFD - Arran s 13
HHED HE 2As7 @R
2. Map tags
= s
- BPT-OLX buid 115 - 2018 09 14 =
Raforonce Connections Name: l op-100 ]
OPC Server
Notes Inlets
UniSim Inlet Stream { OLGA Sources ~
<em S|
<empty> Sour 3
- <empty> Sourd |
Eafemnee <empty> SOUR-1 v
Feed Stream | Available Positions "~
I
B v
OLA O
i e ey UniSim Outlet Stream | Reference Stream
= i i Tie-in3 @Svs 13 | <empty>
s 4 . =
i I = <empty> !
'F‘;':'sm Tie-in3 e in e Pl T T i Reference Flow-2 @Sys_13 <empty> ‘
——— Reference Flow-3 @Sys_13 <empty>
Reference Flow-4 @Sys_13 e
P Tie-in 1 @Sys_13
Tie-in 2 @Sys_13
Tie-in4 @SIS_E v
AW 1P HITETN spmads aTReen
wren i
=]
Reference Tie-in el TS — —
Flow-4 4 = L
Setup |Workshe¢t IOLGAInputs JOLGAOutputs JOLGA File Data ]Mssa es ]About |
vecre | I rore (]

www.bpt.no



OLX® Linking made simple

File Edit Simulation Flowsheet Tools Window Help

JPds toase =K s 40HA0L]A 4

€ PFD - Inlet Arrangement (Sys_13)

HHAE M 2Anr @f

[@=] & 0p-100 @Sys_13
® Tl otchie

OLGA Times
OPC Inputs

Current Cell
Exported To: [op-100 @Sys_13
c3 Variable: finputValue (inputValue_64)
[=03
A B C D E
1
2 Input To OLGA
3 SOUR-1.PRESSURE [kPa] 2000 KPa
4 SOUR-1.GOR [Sm*/Sm’] 1200 200 [Sm*/Sm’]
5
[s
|7
8
9
10
< >
.- - —
amul nce Connections Parameters ]Formulas Spreadst ICaIculation Order ]Initialize From Jabls Jr

i — |
| Deete | | FunctonHep.. | | SpreadsheetOnly.. | [Jignored
L_lIBPT-OLX=—"

~OLGA OPC Server Writable data

029 - SLM.WATERCUT [-] 0,3000
030 - SLM.PRESSURE [kPa] 2000
031- K STROKETIME 0,0000
032 - L OPENING 0,0000
033 - Aprod.STROKETIME 0,0000
034 - Aprod.OPENNG 1,000
035 - Sour 3. TEMPERATURE [C] 90,00
s B0 3. Select OLGA parameters to control
037 - Sour 3.DGLTHLDP 0,0000 "
038 - Sour 3.DGLTWTDP 0,0000
039 - Sour 3.HTEXT -1,000
040 - Sour 3. STDFLOWRATE [Sm3/d] 1000
041 - Sour 3.GOR [SmP/Sm] 1200
042 - Sour 3.WATERCUT [] 0,0000
043 - Sour 3.PRESSURE [kPa] 2000
044 - Sour 4. GASFRACTION [-] -1,000
045 - Sour 4. TEMPERATURE [C] 60,00
046 - Sour 4.DGGDP 0,0000
047 - Sour 4. DGLTHLDP 0,0000
048 - Sour 4. DGLTWTDP 0,0000
049 - Sour 4 HTEXT -1,000
050 - Sour 4 MASSFLOW [kg/s] 45,00
051 - Sour 4.PRESSURE [kPa] 500,0
052 - VALVE-1.STROKETIME 0,0000
053 - VALVE-1.0PENING 1,000
054 - Topside choke. STROKETIME 0,0000
055 - Topside choke.OPENING 0,0000
056 - SOUR-1.TEMPERATURE [C] 100,0
057 - SOUR-1.DGGDP 0,0000
058 - SOUR-1.DGLTHLDP 10,0000
059 - SOUR-1.DGLTWTDP 0,0000
060 - SOUR-1.HTEXT -1,000
061 - SOUR-1.STDFLOWRATE [Sm3/d] 500,0
062 - SOUR-1.GOR [Sm*/Snv) 1200
063 - SOUR-1.WATERCUT [-] 0,9000
064 - SOUR-1.PRESSURE [kPa)] 2000
065 - VALVE-3.STROKETIME 0,0000
066 - VALVE-3.0PENING 0,6000
067 - SOUR-2.TEMPERATURE [C] 1380
068 - SOUR-2.DGGDP 0,0000
069 - SOUR-2.DGLTHLDP 0,0000
070 - SOUR-2.DGLTWTDP 0,0000
071 - SOUR-2.HTEXT -1,000
072 - SOUR-2.MASSFLOW [kg/h] 100,0
073 - SOUR-2.GOR [Sm?/Sm?] -1,000

074 - SOUR-2WATERCUT [

075 - SOUR-2.PRESSURE [kPa]

076 - Tie-in 3.0PDGG
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OLX® Linking made simple

Environ

‘ £ pFD- Inlet Arrangement (Sys_13)

memm\pf\u?al — : =% Ko =
LSO In Profile] _ ~ |
OPC Outputs 339 - PIPELINE_PIPE-22_1.HOLWT [-]
: 340 - PPELINE_PIPE-22_2 HOLWT [
Profila Plots 341 - PPELINE._PIPE-22.1.PT [PA]
Define Plots 342 - PIPELINE_PIPE-22_2.PT [PA] |

343 - PIPELINE_PIPE-22_1.TM [C]
344 - PIPELINE_PIPE-22_2.TM [C]
345 - PIPELINE_PIPE-22_1.2ZBOU [M] |

=m | 4. All parameters available, select

348 - PIPELINE_PIPE-22_2.1D []
349 - PIPELINE_PIPE-22_3.10 []

350 - PIPELINE_PIPE-22_3.USG [W/S]

351 - PIPELINE_PIPE-20_20.2ZVOL (W] t d t
Ei rend parameters
353 - PIPELINE_PIPE-20_20.HOLWT [

354 - PPELINE_PIPE-20_20.PT [PA]
355 - PIPELINE_PIPE-20_20.7 [C]

356 - PPELINE_PIPE-20_20.2ZB0U []
357 - PIPELINE_PIPE-20_20.0 [-]

358 - Pipeline WATC [M3]

359 - Topside choke.VALVOP [-]

362 - FLOWLINE 1_Pipe-25_1.ZZVOL (] oo
363 - FLOWLINE 1_Ppe-1_1.2ZVOL M) X i

364 - FLOWLIE 1_Pipe-25_2.22VOL (] l R [— @ wameoc | OLGA Profile Plots

365 - FLOWLIE 1_Ppe-25_1HOL ] ore o 04800
367 - FLOWLINE 1_Pipe-1_1.HOL [ |
368 - FLOWLINE 1_Pipe-25_2HOL (4 0.4600 ﬂ 4

369 - FLOWLINE 1_Pipe-1_2HOL [
| 370 - FLOWLINE 1_Ppe-25_1.°T [PA] 044001— 11 ol
\ 371 - FLOWLINE 1_Pipe-1_1.PT [PA] v J V\ IN,,
‘ 372 - FLOWLINE 1_Pipe-25_2.9T [PA] e |

28]

| 373 - FLOWLINE 1_Pipe-1_2.PT [PA] I
374 - FLOWLINE 1_Pipe-25_1.TM [C] |
\ 375 - FLOWLINE 1_Pipe-1_1.TM [C] 0.4000 l‘ “ (‘JA‘J\,&‘ r’.‘\
| 377 - FLOWLINE 1_Pipe-1_2.TM [C] 03800 Y . ‘f\ X N
378 - FLOWLINE 1_Pype-1_1.22800 (] | =454 \!ln /
379 - FLOWLINE 1_Pipe-25_1.2ZB0U [M] 0 3600 ! | lﬁ -+

376 - FLOWLINE 1_Pipe-25_2.TM [C]
380 - FLOWLINE 1_Pipe-1_1.ACCLIQ (W3] v

Outputs

381 - FLOWLINE 1_Pipe-25_1.ACCLIQ [M3] 0.3400 | | \
382 - FLOWLINE 1_Pipe-1_1.QLT [M3/S] | '] F
383 - FLOWLINE 1_Pipe-25_1.QLT [M3/S] |

384 - FLOWLINE 1_Pipe-1_1.0G [M3/5] 0.3200 ' n 7
385 - FLOWLINE 1_Pipe-25_1.QG [M3/S] VA |
386 - FLOWLINE 1_Pipe-1_1.GT [KG/S] v 0.3000 o

~ Setup | Worksheet |OLGA Inputs OLGA Outputs |OLGA File Data |Messages |About | 0.2800
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ontrolling OLGA through Process Simulator

By

Envionment: Case (Main)

1| m s B E |54 E | @
] .
OLEA Outpute | [1F10He Plts y
OPC Outputs
Profile Plots
Define Plots

OLGA Profile Plots
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1.000e-001

0,0000

0.0000

Distance

1.000e+004

" Selup | Worksheet | OLGAInputs  OLGA Outputs | OLGAFile Data | Messages | About

Delete

g

o | @ |z | | W OLGA key numbers

[ )@=

5. Run Simulations

HHAE M °>AZ @ E @ |Defaul Colour Scheme  ~ |

Pseudo network of OLGA
model to control valves in
[ x | OLGA from UniSim interface

V. Not Enabled
OP: @ Off C On MC-Choke-V-Choke

Man v | Selup

V-Riser-XV V-Choke
000 % 100,00 %

-

em——— 74 0% (03 |

Riser XV opening percent (%)

N1-1st stage sep - Phase Mass Flow (Vapour Phase) (kg/s)

gu— 1434 (53/5)

-100.0
Seconds
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Typical Subsea Tie-back configuration

FSG™ to automate workprocess
with flare design tool

Detailed PSV modeling Restriction Orifices

GEILE
Tip
Production Manifold SR
Choke o e : N[ T N—
i ---» - j<_ ? I UGCODrmy — > «—
Riser XV Inlet L | ji-»i » To Gas Treatment
Y for linking &V
— ST LEE
- q=> -«
for
Riser No.1 multiphase

flow in wells, efficient execution and reporting

pipelines/risers

————————— — —
Riser Base L

11
11
11 Tie-Back

I Field x
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Process Safety Modelling using linked simulations

Consistency between plant, report and prediction tools ...”one-to-one* from wells to flare tip

Individual production pipelines modeled
A

Detailed modeling of Inlet arrangement Tiedn
PSV’s & RO’s individually modeled
PSV tail piping individually modeled m;,':;g;:,s
All relevant sources to Flare modeled -
All relevant sources to Flare linked in BPT FSG™ T
r
Manitolds
T

Tie-in2
Manifolds

100,00 %

RhoV2 Delta
calcs P
T
HP
GAS
COMPR
T T
1st Stage 2nd
Separator Stage
Separator
T
Test
Separator
T T
X 1st X 2nd
Stage Stage
Separator Separator



Automated workflow for flare design & verification

From transient analysis, results are captured and used in the flare design tool for final and verification

z}‘ﬂ BPT-FSG, Flare Network Scenario Generator: HP FLARE

[nm w5

B PT_ FS Results Selected Sources Active, . . | — @
. = Scenario Profile Plots \_l\_"_]ﬁ
PI 120,0 5 —
Results ot % E Lo
¥ E — 20
Results I 100,03 — 20
Plats E 2000 504 51.8 100.6 1026 |
=~ g000] /] — 2off 1087 | 1085 | 9748 97.80
v > T —— 204} 9564e-( | 8,623e-( | 5877e( | 5819
Iv = g — 200 03720 | 04071 3118 | 3270
g 60.00 3 —— 20f} 7.945e-( | 8.216e-( | 5,880e-( | 5836
o g I 20} 7.186e-( | 4,658e-( | 3.756e-( | 7.885e-(
v L 00 3 —— oo}l 6,595 | 6594e-( | 6610 6,610e(
7 8 R ool 37.75| 3785 | 4050 4053
Iv 3 3 /fr_x el ——— ooh 1043 10B3| 1273 1275
W 3 20,003 7’._ ool 325%( | 3275 | 2932e( | 2.932ed
E 20 2441 24,20 25,25 25,36
0000 _/ — o 17.86 17.76 7937 7.912
’ - 17.81 17.72 7.940 7.961
20083 321e | 3.321e | 3,321 | 3,321 |
20,00 — 20W 35106 | 301764 | A40ded | 341
10,00 20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,0 — 20 ] » [_
0
<Time (seconds) work Simulation
- elect File Name for Export |
Design Results | About Name Type
Delete
: » BPT OVERPRESSURE MODEL OPP STUDY REV00-10 - test x HYSYS Simulation Ca... T Y c—r |
48,4 1 _| BPT OVERPRESSURE MODEL OPP STUDY REV00-10 - test x_3732036726,348.snp  SNP File
g?; F ggered o | Dynamic results to Flarenet - test x peak y XML Document
10'0,5 | :ﬂ; Flarenet Full model - test x peak y FNWX File
1028 (I B Flarenet Pressure Flow Summary - test x peak y Microsoft Excel Work...
HZ| Flarenet xExport - test x peak y Microsoft Excel Work...

" Design Results | About |
Delete

| lanored



Flare design tool results for final verification
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Emergency depressurisation
New tie-back to existing installation

Conventional method

New Tie-Back — Flare Inflow

Oriplng) Deslgn Flare Infiow Transient method identifies:

Original Flare Tip Capacity

I Remaining available flare tip capacity

* 10 % remaining capacity in
the original flare tip

&
3
9
[F 8
12}
“
T
=

20 % remaining capacity in
Transient method reflects the actual the ﬂare system
20 flare system volume accumulation
Peak heat flare radiation
— .__/_—.:J L and heat release duration
S J rime 1 J the scenario significantly
ooVl o Flarel less than installed design

—8—Flare Tip Original Design - (Less Liquid) —&— Flow to Knock Out Drum - New tie-back

—0— Flare Tip Utilisation - New Tie Back —8— Inflow to Flare Original Design




Integrated Operations Center

Interlinked Digital Twins using the Cloud

m Microsoft Azure

) » OLGA inputs & Digital Twins

DATA LAKE

» 3rd Party applications

Augmented &
consistent
data

uondAiouz

91e21}1343) + VN 2dO
uondAsougl

91e21}1143) + VN 2dO

s|eudis

BPT DOSS® — A Microsoft Service
compositional vectors
flows & properties




Contact Us | Signin

Schiumberger | @cean

PLUGNS  OCEANAPIs ECOSYSTEM  DEVELOPER  SERVICES Q
BPT OLX®

By Billington Process Technology AS

e oLX
The OLX is developed to link OLGA to transient process simulators

Plug-in Attributes

Platform: OLGA

Domain: Process Safety | Development | Flow Assurance | Production
Challenges: Real-Time Operations | Enhanced Oil Recovery

ECCN: Norway, EAR99

Version
2017201812019

14Days - Evaluation ¥ | Quantity: 1

Add to Cart Add To WishList Request Quote

Overview Features
OLX® is the only commercially available Extension Unit Operation that allows seamless integration between OLGA® - Version 7 and later, and dynamic « Time saving in use - automatically analyses an OLGA file and suggests the connectivity.
simulations using all Hyprotech heritage simulators. (KBC AT Petro-SIM, Honeywell UniSim Design & Aspen HYSYS) « Provides a visualization of the OLGA, a new insight, during transient simulations.

« Supports automatically initiates snapshots to ensure that the simulator and OLGA® are in consistent states after reloading a model. In this way, various

. . scenarios can be run starting from the identical initial conditions and can easily be compared.
Specifications 9 y p

OLX® reduces project risk by enabling evaluation of topside, well or flowline integration at the conceptual stage thus avoiding expensive FEED studies or later
rework. OLX® reduces the interface work between flow assurance, process and process safety engineers required during the detailed design phase as the
study has been concluded and design completed during FEED. By doing a rigorous integrated simulation the required modification scope can be optimised
and a less expensive solution selected. This applies to both new tie-ins as well as modification projects.



Summary

Linked transient simulation maximizes utilization of installed flare capacities

Increased Restriction Orifices may be installed to improve safety

Insulation for equipment protection from heat dissipation may be omitted

Improved Discipline Collaboration - Flow assurance, Process & Process Safety



BPT is building on 20+ Years of Process Optimization
Experience on the NCS
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THANK YOU!



