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RasGas Profile

One of the largest LNG producer & Transmitter in the world

The Field covers an area of 6000 Km?2
Estimated natural gas reserves of 900+ TCF

Sustainable reserves up to 100+ yrs

-\

Ras Laffan Power
Qatar Power

pe%———  Port Authority
Qatar Gas

Laffan Refinery

Oryx GTL
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RasGas Sales
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RasGas Development Plan
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What Is ICIMS?

|ICIMS stands for Integrated Control and Information
Management Systems

|ICIMS provides integration of information across the
enterprise

The VISION was to extend the span of automation and
information management to encompass all activities
across the enterprise

OSISOft, © 2008 OSlsoft, Inc. | Company Confidential 7



Roele of ICIMS

The information systems serve or process information
needed for

facility operation,

equipment monitoring,

maintenance management,

production allocation, planning & accounting

shipping cargos and

access to electronic documentation

The data flow in the ICIMS is designed for integrity and
to prevent any duplication of data

For the security of control systems, data flow from
DCS is normally outbound only. Other systems are
not able to write to DCS

OSlsoft.
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ICIMS Hierarchy and Data Flow
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Real Time Information System (RTIS)

All offshore and onshore control system process data
are collected, and aggregated in the Pl database for use
by other applications; Analytical information is obtained
from online field and traditional laboratory analyzers
using Baytek's LIMS system

It is a time based historical database and it has a
calculation engine and client application packages.

It receives/send data from/to control and information
systems connected to ICIMS network.

The data is compressed for an efficient storage and can
be accessed online for up to 5 years

OSlsoft. © 2008 OSlsoft, Inc. | Company Confidential
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RTIS Network Connectivity in ICIMS

RTIS plays a key role in maintaining data accuracy
during fiscal data transfer from metering systems to

accounting systems

RTIS is a primary data source for the following RasGas
key technical & business systems:

PMS — Pipeline Management System

DRS — Data Reconciliation System

HAS — Hydrocarbon Accounting System
SCMS — Supply Chain Management System
SAP - Financial System

OSISOfts © 2008 OSlsoft, Inc. | Company Confidential 11



'ICIMS Architecture’ Diagram

el BIMS: Business Information Management System (SAP)

Hydrocarbon Accounting System (EC)

: Tank Management System

Laboratory Information Management System

Data Reconciliation System (Sigmafine)

Pipeline Management System
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Electrical Integrated Control System (Invensys I/A)
Electronic Document Management System
Operator Training Simulator (Honeywell)
Advanced Process Control (DMC)

. Instrument Asset Management System
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: Supply Chain Management System
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RTIS Hardware Architecture

Before OSlsoft introduced the High Availability (HA)
solution, RasGas used Marathon EveRun FT technology
that provided uninterrupted access to data, during
scheduled/unscheduled down times without requiring
special hardware or clustered environments

This fault tolerant software boosted the database servers
reliability to 99.9%

RTIS database servers key parameters are:-

Hard disk capacity: | TeraByte

Operating System : Windows 2003 Server Enterprise
Licensed for 150,000 tags (total of 64,500 tags utilized)
DCS tags made up 81% of the total tags

Other point types are Manual Inputs, LIMS, Pl-Performance Equations, PI-ACE,
Sigmafine and Pl Totalizer.

OSlsoft. © 2008 OSlsoft, Inc. | Company Confidential 13



RasGas Reconciliation System

Sigmafine is used to perform mass balance, components
balance, energy balance and electrical power balance

RasGas Model statistics:
5 LNG and | Sales Gas Trains
820 Flow meters
23 Tanks

66 Processes
925 Flows

OSlsoft.



Raw Quantity
Reconciled quantity

OSlsoft.

All Guantities are in ton

All Quantities are in ton
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RTIS Future Projects

Baytek
WiInBLISS

Baytek
LIMS

TMS
SQL Server
Time-sync via gps | PI-Fox VA StarLIMS
Invensys I/A QG
DCS
COP
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RTIS Applications

DEMO
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tilities — Electrical Power

=
Ras Gas Electrical Power Network 412612006 9:02:15 AM =
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LNG Train 3 Products Stream

=
@] Products Stream (Train 3) AABIZNNE 02 1S A -
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Products Specification Monitoring

=
@] Product Specification Monitoring (Train 3) 4/26/2006 9:02:15 Al

Upper Limit Lower Limit

Value Spec. Dev. Spec. Dev.
LNG c1 mol%
C4+ mol%
C5+ mol%
N2 mol%
Total Sulfur @:1:1u1%

HHV BTUlscf 1100.00

Field

Condensate TVP 082 0983 0.11
Plant

Condensate TVP 0.58 0.93 0.35
Propane c2- Bad Input 8.00Calc Failed
Refrigerant Cd4+ 0.00 3.00 3.00




Utilities Monitoring — Steam

=

Steam System Overview 4/2ESZ006 9:02:15 Ab =
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Analyzers Monitoring

=
. . . . 4/26/2006 9:02:15 AM —
@] On-line Analyzer Monitoring (Train 5)
On-line Analyzer Laboratory Analysis Deviation
Walue Walue Time Value Limit

LMNG c1 moel% NO DATA 87.34 9MOI2008 6:30:00 AM

cz moel% NO DATA 5.28 9M0/2008 6:30:00 AM

C3 mol% NO DATA 1.93 9M0/2008 6:30:00 AM

icC4 mol% NO DATA 0.34 9/M10/2008 6:30:00 AM

nC4 mol% NO DATA 0.53 9M0/2008 6:30:00 AM

C5+ mol% 0.00 1.00 9M5/2008 12:59:59 PM

N2 mol% NO DATA 3.97 9M0/2008 6:30:00 AM
Sulfur ppmyv 1 0 91572008 12:59:59 PM

Propane c2  mol% 3.00 12/1112006 11:17:22.08601 A
Refrigerant o3 510 95.00 12/M11/2006 11:17:22.10201 A
iC4  mol% 1.00 1201172006 11:17:22.11801 Al
nC4 mol% 1.00 1201112006 11:17:22.11801 Al




Plant Performance

'E:i Microsoft Excel - PID Cont Mode Monitoring [Read-0Only]

_1®] x|

@ File  Edit Miew Insert Formak Tools Data  window PI PI-SMT  Help Twpe a question For help - _ 5 =
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E30 - 5
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1 @] PID Controller Mode Monitoring (Train5) 9/15/2008 13:12
2
£
4 |Tag No. luto Mode (% Tag No. Auto Mode (%)
5
6 |53FCO307A WA, 100.00%  67FCO708.MA 100.00% Change Times | Close |
7 |S3FCO307E. WA, 0.00%  SFFCO716. M4 100.00%
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13 |53TCO317. A 100.00%  SFTCOFOT. MA 100.00%
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Process Data Monitoring

I=H
l(, MHE Process Data (Train 5)

4/26/2006 92:02:15 AM
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wl L o
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T T 55T10536.PW _-155.9
o n elta-
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55TI0522.PV _-88.9

Warm End Delta-T
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Gas Turbine Generator Monitoring

=
@] Gas Turbine Generator Monitoring (91-GT054) /262006 9:02:15 AN

[»
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Compressor Monitoring

=l
@] Process Data - MR Compressor (56-K001, K002) 4/26/2006 9:02:13 A r
ol 56PI0G19.PV  60.26 ar. ol o

B0.B3
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Pump Monitoring

/= |

R {6

Detail of Boiler Feed Water Pump (22-P201)

4I26I20068 9:02:15 Al

(Flow) (Running Timel/No. of Start) (Electric Consumption)
PLME A 92¥L201.FETh 840 hr
9XYL201T MNSET 4
PUMP B 92%L202. FTh 48745 hr S92PMZ01EB 0 [ELTN
Q2%L202.MNST 184
PLUME & 92vL212.FTh 16723 hr S2PmZ01C 344 [ELTN
QZYL212.MST 342
TOTAL 92FI1200 432.01 370
Flow 9/15/2008 1:21:51 PM Electric 9/15/2008 1:21:51 PM
660 " & 92FI200.PV 880 | & 92PM201BPW.PY
: 432.00748 : 0.00000
AL it i I ol b o s o P ~ Bl 520
340
240 : 320 :
140 : :
: 120 ;
-60 N 80 - - a
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Run Time 9/15/2008 1:21:51 PM
8760 : & 92120 1.RTM ’
| 83968335
6000
2000
0 - - - f/:\\
10:00 11:00 12:00 - M
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LNG Storage Tank Monitoring

‘ PI ProcessBook - [LMNG STORAGE TANK MOMITORING [Read Only]] = Iﬁ' Iﬂ
%Eile Edit Wiew Insert Tools Draw Arrange Window Help ;Iilﬁq
DeEH@d| tmeorc|v s |[ve s =8 oesew||ar | 5 |= o]

AR NDTOormo L+ LuwsetRe s as= |%%ﬁ|emxtﬁi%°@luj |
l( LNG Storage Tank Monitoring 4/26/2006 9:02:15 AM =]
Ave Density @ 4755 kg3 Awe Density @ 450.7 kgfm3 Awe Density @ 464.9 kgdm3
Ave Temp © -161.7 degC Awe Ternp @ -161.7 degC Awe Ternp @ 1619 degC
Pressure 010 bar.g Pressure 010 bar.g Fressure 010 bar.g
Lewvel o 15964 rmm Level ;16724 mm Level o 18320 i BOG Header
Fr-101 4 . Fx-101B8 Fr-101C
el Tl E e A oiooc AV09c F 3
s Hv-11z=a | | Hv-11=8. | S Hw-11=c! ¥ |
T71-TOO
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e He/-129.2) H:/-1296 Hiv-129C
[P L L
P-0035x
ESDW-11840 ! Bl OMN ESDW-115A A (;r D- Bumdeim © ON ESD'\-"—1'1EIEIEI_ A C_ D, Ene ON ESD\-"-1‘18CEI_ A C_
Loading : OFF - Loading : OFF Loading : OFF
Circulation: ISHORT | Circulation:  LONG + | | Circulation:  LONG + | Jetty
I Loading/Circulation >
_ I 2 v | adng _ Y|
Unit 18/28 Rundown Headsr .-,I .l Circ. ReturnsLoading Jetty
LNG Inventory LNG Circulation Rate LNG Traint Train2 Loading/Circ.
71-TO0O1 69009 m3 FIFC101A 304 m3sh (= 89.96 89.54 30.07 m0|:fo
71-TO02 72329 3 7IFCIOIE 303 rri3ih c2 5.49 6.15 6.17 mol
71-TOO3 79259  m3 TIFCID1C 307 m3/h C3 1.95 2.28 ESIE rnol%
Total 220597 m3 IC4 0.36 0.40 3-2';' mo: :j
Boil-off Gas Rate LNG Loading Rate nc4 0.55 063 : ma’es
C5+ 0.01 0.00 0.03 rrol %
TIFN424 0 kMrm3ih F1FI119 1] rm3/h 2 1.67 0.99 0.59 rmol%a
e 0 Lgel  dde [ o
m Total Sulfur 0,58 0.00 0.02 2l
HH 1063 1101 NCO DATABTL scf =
[« [»[
Server Time [ﬁ— Gl o | LM
¥ ) StartI J | ProcessBook2 I B8 sdobe Reader | | D] tnboe - Microsoft .. I E%] Presentationz IID PI ProcessBook ... J = (3] @ = J e (D] 2T 5188 1:19 PM
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LNG Storage Tank — Detail Monitoring

E Microsoft Excel - LNG Storage Tank Detail Monitoring [Read-0Only]

‘B File
NEBEHRS SRQIVE & L2R-F 9-0-F@ = -

Edit

Wiews  Inserk Formak Tools  Daka  wWindow  PI

PI-SMT

Help

== =]
Twpe a question for help - - 5 X

A Z

51 %1 | (@ 4B 100w

: Arial 10 | B F U | E == % % » € < 3% - Iy . é - B H T W R | Bl | 55 | B§ | W9 Reply with Changes. .. E
09 - B Status:
LMNG Storage Tank 71-T001 Detail Monitoring 15/Sepf2008 13:20
Report As Of 15/Sepf2008 13:20
Tank Conditien Tank Status
Lewvel 49.45 a Pressure 0.10 BARG FRundown ON Loading OFF
Circulation SHORT
Tank Gauging System-1 |Status: !ON Tank Gauging System-2 Status: ON
Level 15970 [ 1] Awg Density 475.5 KIE/M3 Level 15972 Pl Awg Density 459.5 [SLEH ]
Inventory 69035 hAS Awg Termp 1617 DEG C Inventory 69043 kS Aurg Temp S161.7 DEG C
71-TOO1
Lewvel D ensity Temperature Level D ensity Temperature
35 35 35 35 35 35
30 + 30 30 a0 30 20 F1-TO0Z
25 4 25 1 25 ~ as | 25 4 25
a0 4 20 20 4 0 20 4 20 4 71-TO03
15 1 13 1 15 A 15 | 15 4 15 4
10 10 + 10 10
10 1 10 4
5 B 5 I
51 . o 5 1 . S o
o 430 460 470 450 -170 -160 150 140 o 4 450 460 470 430 -170 160 -150 -140
[rm) Density (kgfm3) Temperature (Degc) {rm) Density (kg/m3) Temperature (DegC)
Change Time Current Time Close |
Ready Calculate UM

*ﬂ'StartI J |2} ProcessBookz I u Adobe Reader I @Inbnx—l"-’licro... I Presentationz I D PI ProcessBo... ”Microsoft Ex... J @ @ E = J

w« | D] T W5 En 120 PM
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ffshore Wellhead Overview

B

4/26/2006 2:02:15 AM

132254.34

WSFICB525.PV
146355.23 Nm3ih

WTPIBT3I5.PV WSFICB535.PVW WT5-T-9701 WT5-T-9702

132.5 barg 134057.11 Hm3imh

ANTIFOAM
STORAGE TANK

EG STORAGE

™)

TEST WT3-P-9701

i a Y Ne Y v Yo

(5]

WSEFICB555.PV i
59806.68 [ WT5-P-9702 H_SME @
WTS5-P-0704A WT5.P.9T05A

WSFICB565.PV

93344.21 Hm3imnh

WSFICB5TS.PV @

136202.59 Nm3mnh WT5-P-9704B WTsH5-P-970aB

WSFICB585.PV

0.04 Hm3mh WT5-P-9705C

PROD TO
WEI WSFICB595. PV EXPORT

G 167137.38  Nm3m FRED FEG PIPELINE

OSlsoft. © 2008 OSIsoft, Inc. | Company Confidential




Offshore Wells Overview

WIPIE10C.PY .
13.87 bar.g WOTIEo1 TA.PYV WIPIB920C.PV WITIEB2TA.PV
H 34.64 degC 1115 bar.g 34.64 degC

WIPIES10D.PW

A =20
T.72 bar.g WIPI8920D.PV

0.19 bar.g

WIPIE911.PVW W qWIPIEs21.PV

1.56 bar.g bar.g

| FM WELL SERVICE PUMP

4/26/2006 2:02:15 AM

i !—l TO TEST
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TO PROD
HEADER

<@
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Offshore Test Separator / Pig Launcher

=]

4/26/2006 2:02:15 AM
|1(, OFFSHORE WT9: TEST SEPARATOR f PIG LAUNCHER

TO FLARE TIP
WT4-FL-8401

TO FLARE TIP
WT4-FL-3302 PROD TO

- EXPORT

PIPELINE

98 TA.PY

PDIS995.PV

T W TISN11A.PY = NORIC9910.PY
62.45 1 Y bar.g

WILIC9903.PV WOFIC9905.PY
50.04 e 23.47 Nm3h

FM TEST TEST
MAHIFOLD SEPARATOR
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Offshore Fire & Gas Alarms

Fire 8 Gas for Quarters Platform

GENERAL ALARM
FIRE

GEMERAL ALARM
FIRE

SPRINKLER

H2S

GENERAL AlLARM
FIRE

SPRIMNKLER

H2S

GEMERAL AL ARM

FIRE

SPRINKLER

H2S ABANDON

ESD GEMERAL ALARM ABANDON
FIRE HEAT

SPRIMKLER RELEASE

H2S SMOKE

ESD GEMERAL Al ARM SMOKE

SPRINKLER FIRE HEAT

ABANMDON RELEASE SPRINKLER
H2S COMMON
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Flexware — RTIS — DCS Integration

Compressors are required to be monitored and
operated away from stonewall region

Flexware iIs used to monitor compressor operation
and report the performance

Flexware calculation was automated with real time
data

RTIS provides: Stonewall alarm at DCS to alert
panel operator whenever stonewall value deviate
from limit, historical data and real time trends to
monitor the compressors

OSlsoft.



Flexware — RTIS — DCS Integration

Result
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Flexware: Online Monitoring
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