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What is Online

-,

»

Also:
""""""""""""""""""""""""""" + | COM/DCOM (Common Object Model)
DDE (Dynamic Data Exchange)

AP (Application Program Interface)
MODBUS
TCP/IP
AscCll
FTP

V! Virtuoso

Real-Time Measurements
Database / Control System

Online server

RTU / Local Measurement Station

Webinars




4/26/2021

Allows Operator To See the Unseen

Rigorous transient P/L & Process model
Asset Performance Management
(PMS, PSS, FAMS, FMT)

Visualise what is happening
/ & what will happen
= B \:q

-~ L.
Instrumentation Data
from Processing Plants

Instrumentation Data
from Pipeline Network

Info on Flow Behavior = Predict Future Conditions
Alarms on occurrence of problems & potential issues

wood.
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What does the System Provide to the Operator =

o
Webinars

 Real Time Information for Things that are Measured and For Predicted Quantities
which are Predicted at all locations in the Pipeline Network

» Automated Forecasts
— Holding Boundary Conditions Constant — Where is the Network Going
— Events Like Inlet or Outlet Flowrate Stoppage — Survival Time

» What If Forecasts — Operator can plan for future events by typing in planned BC
+ State Analysis

— Leaks/Restrictions/Pressure Limits
— Hydrate Estimation

wood.

Example Visuals: Real Time Surveillance (Wells) =

Real-Time Well Rates
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] e Flow Management
o Tool

Production Surveillance Engineers
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Example relevant to specific Client requirements
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Example Visuals: Cool-Down Times

Cool-Down Times
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Example relevant to specific Client requirements

APM: Gas Production & Gathering - Southern North Sea

rols gas Asset-wide Production Operations Optimization and Gas Blending Management

blend in process facility to
ensure low GCV gas is not
exported to grid. Reaction
time is < 2 mins.

application controls 120
wells and over 10 infield
flowlines

application controls 140
wells and over 10 infield
flowlines

h presentation by Wood
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wood.

Monitoring version in 1995. Closed-loop control since 1997.
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Limited Access

Internal Private Network

wood.

 Every Site is Different
* Mission Critical 24/7 Operation
» No Easy Access for System for up to 6 months at a time

* Must be Robust and No Margin for Error
- System Components
- Data Communication
- Data Validation
- Model

wood.
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System Components

S == {===1 « Many independent processes for
[ | robustness
et | i
l—l ..... —
=y ]
J « Send data to and form server (Data
‘ }_L_._,_...,. Warehouse)
=
m— » Watch dog watches health of all
e \ ]
— | JE 1 components
g — « Workstations are typically on different
e machines than the server
wood.

Example of Data Communication

Key Points:

Status/Logging

OPC Client Iﬂ OPC (ICS)

Handler

+ Scada is on different computer (could be
100 km's away)

+ Could be talking to many different types
of Scada systems

Process Data
Manager

» Must be able to recover for
communication drop (cable pulling test) €

» Can not lock up application server or
Scada system OPC Server

Advise Server

» Get data valves along with tag status

wood.
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The Importance of Good Measurement Data =
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' of

GARBAGE GARBAGE

DATA — ESULTS

wood.

Wall Instruments
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Field Data Filtering and Reconciliation
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Data Treatment Methods

— Gross error detection and isolation using statistical tests, global tests,
nodal tests, measurements tests, unbiased estimate techniques

— Data filtering and reconciliation algorithms

Outlier Removal and Best Filter Definition

— Deliver a dataset which closer to the true process state than raw data

wood.

Subsea Meter Dropout-Virtual Metering as Backup =

Webinars

N
a
o

50

—Virtual Metering

Subsea Wet Gas Meter
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Handling Problematic Field Data
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* Data Compression

ressure (Tubing Head) - (Me:

wood.
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Chameleon™ Filters

Outlet Pressure and Valve Position of 30-K6-N-KHUFF and 16-WHTPD-N-KHUFF

1. First use PI127 if its 1Q is good
2.1f PI127 1Q is not Good|Q, and if
Process.StationN..PI12 the composite parallel valve is
open, then use PI128 when its 1Q is

GoodlQ.
3. Last option: use last good value
Server [—= from PI127.

Process StationN. PH27.PV-

Server
e tation\_P124,P!

Procass. StationN_PI128.§V-1Q I\

e Fol

N s b
1

V2
va
va
V5
Process StationN_ESV110.PV ParalelValves

Pipeline SelOullotPress:

ure(10, X)

\\\\\

56611564 X Y

X Pipeljne.SalValvaPosition(9.X)
Set pims outlet valve positions for
Br9 and Br10 as that of the parallel
composite valve (ESV109/111) 1 UnitRef

Pipsiine SeiVavePastion(10,X)

wood.

Costs are:

Cost
* More Accurate Configuration \
Information

- Measured of Pipeline Elevation
- Soil Properties
- Fluid Characterization /‘

» Cost is also Speed of Simulation Simulation
and Computer Power Required Uncertainty ~

[ ]

Simulation Fidelity wood.
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Example of Buried Pipes

Webinars

Webinars

0 - Case RZ - Qutlet Temperature

| M A
g AN A * Where possible use Measured
g; W; J J -%J\ .
£ , Ambient Temperatures
E Model
g & Measured
2 6
) * In remote cases, use Seasonal

s % Temperatures

4 .

B
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Pressure Match with Field Data

- Case RZ - Outlet Gas Volume Rate

Pressume (bara)

Gas Volume Ratn (kSmdmhr)

—— inig Prassum - “Dﬂ;
4 iniss Pressure - Measured 500
et Prassur - MaRssed

L \1“& I‘,‘\‘I’HJ o -\'l-d! \16‘! \q\‘b
i o g o
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" Water Slug Size Predictions
Ci Slug Size P
(PIMS vs Measured) (PIMS vs Measured)
7000 . , 1400 T T T T T T
— ~-4% (SC Capaclly) I I T
|| = —-15% (SC Capacity) 1200 1 | ——Parity Line B R D il
80009 . 10% (SC Capacity) _ .~ 5% (SC Capacity) I b7 7
& —Parity Line B 10001| o PLsPiggngRuns| — — — - — LT
E 8000 11 - - - - +10% (SC Capacity) 2 PL49 Pigging Runs : e : P - :
H — = +15% (SC Capacity) a800,,,,T,,,,‘,,,W{,,Q,,,j(,,,,r,,,,
g 4000 | o PL75 Pigging Runs % | | -7 | - ‘
H 0 PL49 Pigging Runs 2 ol T 777x7/777\7777p7777
g 3000 — — — S 3 7 | - | |
! o Pel a7
K i
320 L. - & R I I I I I
,-)"r/ /:_—/‘ 200 53DQ S e e B
Lot A Q [ | | | |
10003 =~ - ‘T o I ; ; ; ; ;
o ki | 0 200 400 600 800 1000 1200 1400
0 1000 2000 3000 4000 5000 6000 7000 Measured Water Slug (m3)
Measured Condensate Slug (m3)
» Design Elevation Profile vs As Build Changed Holdup by 15%
+ Condensate Loading vs Design Typically Differ by 20 to 50%
+ Quality Control on Pig Diameter is Critical wood.
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Pigging Forecast

22 Pigging Status ﬁ

Status

Siug Catcher 2 [slug Catcher 3|

Pigging Slug Size Slug Catcher (Current)

LiquidVolume (m3)

Distance from Pig | gy oy i) | EStimated Pigging | Next Pigging .
Platform Last Pig Launch Time ceiv Eed lug Size Pigging Status
Gem) m3) (m3)
w9 000 | - 00 26890 safe to Pig
w4 000 | - 00 28665 safe to Pig
WS 000 | - 00 25208 Safe to Pig
wH-7 000 | - 00 24280 safe to Pig

Pigging Actions

pig Location [WHs o T | e

wood.

9511 Sep TotLiq Cumulatives

wood.

14



4/26/2021

Pick the Optimum Fidelity

Information Obtained

wie.pe
¥ intomational
&)

Simulation Fidelity

Need fast simulations — to provide timely
information with reasonable accuracy

Operators need information within 5

minutes for a 1-day simulation that is 300X
Real Time

wood.

Fast Automated Forecasts

Nora Stream PAS Workstat
Fle Configuration Output  Tools

View  Window telp.
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Survival Time Forecast i
. i Fa
Ppetine 1 Curens [ ][0 240K (NoVSRIGN | [Ppeine 2 curent [ 240 (e viien ] Lot Cacutated | 1710172017 1036 i
Location | Current Inlet Rate Outlet Rate &
000 Mem/d 209 sm/d T 178 vomara 257 voma T w575 vom3d
Pipeline 1 | 84.27 Msm3/d
o 6.1 hr (Packing) ] 8.0 hr (Packing) 12.0 hr (Packing) 23.2 hr (Packing) @] 24.0 hr (No Violation)
500 MSw3/a T 2001 wswra 2 mswra G285 Wwara \ s s
Pipeline 2 | 83.67 MSm3/d
6.0 hr (Packing) 8.0 hr (Packing) 12.0 hr (Packing) 23.4 hr (Packing) 0] 24.0 hr (No Violation)
Last Calculated Time 17/01/2017 10:37 | 17/01/2017 10:37 | 17/01/2017 10:38 | 17/01/2017 10:28 | 17/01/2017 10:29 220
Location Inlet Rate 200 | s
. 500 Mema/a 2107 Msm3d T 201 s T 326 sma T w107 vemya N |
Pipaline 1 | 83.85 MSm3)
e /@ it Unpecking) @ 76 Unpecking) W] 218k Unpeckig) (] 290 hr (NoViokson) () 24.0 hr (No Vielaton) Pl
: n 0.00 MSm3/d [ 20.98 Msm3/d ] 4178 MSm3/d | 62.93 Msm3/d [ 83.62 Msm3/d £ 160
Pipeline 2 | 53.04 Msm3) - H Setile out pressure after
15.4 hr (Un-packing) 17.8 hr (Un-packing) 22.2 hr (Un-packing) 8] 24.0 br (No Violation) (] 24.0 hr (No Violation) & 140 | smutanious shutin'of
Last Calculated Time. I 1770172017 10:40 I 770172017 10:33 T 70172017 10:33 T 1770172017 10:34 i 1770172017 10:35 & inake and ofiake Pressure dop
15 at full load
Pressure Profile @ 100% Inlet Rate @ End of Forecast Settle Out Pressure @ 100% Inlet Rate.
[t 1100, | | | |
o le Out Pressure (Calq) 0 200 400 600 800 1000 1200
[.u,mm Settle Ouf P Length / km
200
180 [
60
140 F ahs
1500 1700  19:00 00 1:00 2:00
Time
wood.
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PMMS Gas Demand - Management

Pressure Trends
6000 kEamar Export Presstre
Tamar West Line Inlet Pressure

Upper and
Lower Arrival
Pressure
Envelope

Predicted Future East and

West Line Arrival Pressures wood.

Flowrate Trends

Mari-B E¥gort Rate
™y -, ..“EI‘ |':]Y'."'v“ratE" IYY PR . . . corflliiiaacas P NN l

: Gas Nom _Profi_le

wood.
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What-If Forecast

Man:
Mode Input Output Tooks View ‘Window Hebp

NERRE

System | NOMS | PCS | S | Curent fFoecast Whatit
| Foecastod Delivery Pressures (7-Day) (%]

9

[Provides Forecasted Issues incluJ
iSurvival Time and Detailed Linep
! Survival after offshore shutdo

live Shortfall 7-

wood.

Cooidown Forecast Summary
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wood.
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PIMS Hydrate Warning
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Selection
Selected Section Number

MEG Concentration

68.4.%

Hydrate Informa

Legend
Distance From Pipeline Inlet | 79.20 km Normal =

f— Hydrate Summary
Proximity to Hydrate Curve 2607 Hydrate Risk

Ink I l |
nlet ¥ I | Outlet.
[ T B T B Y B B

6000
5000
40

3000

2000
o

Pressure Profile

Temperature Profile

4

£

40

MEG Profile

0 60 70 80 90 100 110 120 130 140

km

Hold Up Fraction Profile

70 80 90 100 110 120 130 140
km

wood.

MEG Concentration Drops During Turndowns

— Low Holdup

) Fonine -WSTN Producion - WSTSAIP-PL

TN Produci
TN Production - W
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Leak Detection

Leak Detection Status

Leak Probabilty:

00%

Leak Probability:

[ @ ass Trbalance

Imbalance:

11277 tonnes: A

Leak Probability:

0%

Administiator [ 125224 | Mov 18, 2003

4/26/2021

wood.

Operating Pipeline with a Leak

System enabled 2 of the 3 fields to continue producing,

saving $10M in contract penalties over period of 30 days.

wood.
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Hydrate Restriction Leads to Increase in DP

Predicted vs Measured Pressure - 100 km, 3-Phase P/L
Restriction Detection Module (RDM)
138

Alarm MEG Reaches Hydrates

— Measured PIL Inlet Pressure

Warning
‘ — MSi Predicted Inlet P/L Pressure
130

Restriction Cleared

4

Pressure (bar)

120
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2/7/2008 18:.00
2/8/2008 06:00
2/8/2008 18:00
2/8/2008 06:00
2/3/2008 18:00
2/10/2008 0600
2/10/2008 18:.00
2/11/2008 06:00
2/1142008 18:00

Date/Time

S

L4
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Hot Oil Simulation

Setect Flawiine  wells on Start Caleulation Results l
: P — i) ¢ = PE—
© pure vk voa: [T v pr | IO
Oe->h progressi [
O rem = o4 et Tomo: ‘

Flowline A Injet Temperatures Flowiine 6 inlet Temperature

wood.
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Conclusions

To have a successful Online System:

1) Robust Data Communication and Filtering of Data
2) Workstation Fit for Operations Use

3) Fast Forecasting

4) Tunable Model

wood.
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