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Spirit®
The usual approach p,,,

@ Standard SCADA/HMI packages:

— Citect, InTouch, iFix, Cimplicity, Wizcon, ... w m
@Reall‘-lex

@ ... is general purpose software... Technologies Ltd
a{

@ .. frequently used, but not made for oil & gas WinCC

— Metering = Computational for Financial purposes. NOT a control system! ; '-;flr...“:gm

— Introducing complex solutions with many special challenges

— Where is the technical support when you have a problem ? W
[ Imbergince
@ Challenges for oil & gas: Mf

— Obtain a maintainable & yet flexible & powerful software environment R AT TE LG
— Synchronized redundancy on clients + servers

— Integrated HMI, combined with full fiscal reporting

— Embedded flow equations, time series, weighted averages...

— High precision 64-bit calculation accuracy

— Real-time embedded diagnostics & performance monitoring

— Integrated validation & calibration facilities for instrumentation

— Multi-lingual interface F:‘EQ‘ETEET.HNE

— Etc.etc.
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Our solution makes the difference!

eXlLerate is ...
@ Especially developed for the oil & gas market
® A stable and mature product, used in many large control systems

A simple solution for a demanding industry
@ Popular interface integrated/combined with all SCADA/HMI functions
® Powerful & flexible, and yet simple toolbox
@ Only 1 developer required - even for complex projects

HMI/SCADA with advanced oil & gas functions & knowledge
® High precision embedded gas and liquid flow calculations
® Super report generator, trending, alarming etc.
@ Validation procedures 100% integratable with SCADA/HMI

Supporting many architectures
@ from...laptop to... redundant client-/server systems

A product with a rapidly growing install base
® Many (>300 aug 08) installed systems, running 24/7

A product in front of a great support team
® Your problem is OUR problem and we solve it!
® From starters training sessions to expert level project knowledge
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Fiscal Metering with TAS sp'”tﬂg‘

. — _ . - LIOMERER ooy
@ MAHAL . : Yazd
i, ~ Al Amarah® é‘t_gushtarn : ] o N : @ e v
S, Az Samdwah Ahwaz 280 0 LT YAZD
o ” i @ o 1 ghbEdeh Tt
Arar T An “ﬁgiﬁyahe —KHUZESTAH: .. > § “1 RK M L3N
Sokgkah o0 Duwayd Basrag, | PROVINCE 2 B R SRR =
a ” . Bbadan uEIandar-—e'_-.,_ - Dy GonbacEn ., 8 ) =
) Jawet @ ;3 2 b Khomeynt “- Shiraz =
awjakis _I,KLFNAIT- - = Iraz J --S.I-rjénn KERMAH - priv
# Ganaveh™ . . [Fstahtan PROVINCE o 5
S % . Fasan ERS Jioft .3
h Ses Tsland V1.1 - (Preview) - JGP_SLyir 1 i * Jahrom o q
[ Dty Nowe. P—— Display Selection — e ‘g o b
—— —— - "l Qaystmah # | FARS PROVINCE =<
- R : =
Propane g Py o o oy | [3u'aymah Sea Island X| - : & OMi!jfab .E
‘E ; ) _ Bandar-e (]
L . s Maturia 3 Punan sl ' mHitary I Ad D ~ HOBRMOZGAH ‘Abbas 'w
AMMmam
= - - ©  _Manama
e | we | = Kh@?rﬁa?wl i
!
ey o | T || Al Hufiaf OATAR Dubai  Jask
g 2 ystem Patus Flas Compmiry @ = S
e SE | e | Doha Abu Dhabi Ty
Ad Dawhah L Thet Lo g i
P s | ot s | vt | —r T o ain suhgr Arabian Sea
_ &, P Khabirah
i | ol | M .  UNITEDARAB Dl
Ll Diatus. Y s
l..‘klti_ﬂ h‘all‘! .\ EMIRATES r_.' DNIZWé y
o e .| gt
n UuDl ARABIA *
byt \j
= g JGP Sea Tsland !
Metering Control System ! OMAN
- - ~ !
. i
!
/
.,—-"tf'f--)

=TS Kharmi= ___



eXLerate 2003 - Industrial Office for oil & gas

Spirit®

Innovative Technologies

Saudi Aramco, Ju’aymah Gas Plant

Project systems description

@ Compliant with Saudi Aramco specifications SAES-Y-102 and SAES-Y-103 for Royalty Metering of
Hydrocarbon Liquids

® Sea Island Ship Loading System +
® product Feed & Surge system

System Hardware

® 46 Multistream Flow computers
140 liquid flow meters & proving
Redundant PLC system
2 Client-/Server systems with 8 PC’s

¢ & © @

Fully dual redundant

Software functions
@® Redundant SCADA
Fiscal Metering

Terminal Automation

24/7 Continuous Operation & Control
Proving (16” & 36” ball provers)
Reporting

e &€ ©® ¢ @
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Quality in System Integration
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System architecture Spirit®

Innovative Technologies

Feed & Product Surge
Control Room

Central Control Room

Duty Status Control

@ o L ] O
CTRL F1 CTRL F2

Swritch Duty Switch Confral

Horeywell alarm printer L 2

DCs

| Ethernet

| | | Ethernet
Ethernet based Ethernet based __+__

Laptop can ba connected to any CLT-1 aT-2
of the 4 network switches
Netwaork Switch Netwark Switch B

serial part server i serial port server : 2 Metwark Switch
Metwark Switch Alarmm printer Repart printer
R5232 R5232
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% s
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CTRL F3
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Metering — Propane/Butane/Fuel

User: 1[2000]

Spirit™
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Integrated Meter Proving - LPG
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Comprehensive Reporting

JU'AYMAH GAS PLANT

STATION DEVIATION REPORT
SAUDI ARABIAN OIL COMPANY (Saudi Aramco)

SPECIFIC GRAVITY 860 X000

MDD HrSS

o0

o0 rusesa

Spirit™

Innovative Technologies

JICAYHAH GAS PLANT

JU'AYMAH GAS PLANT
METER FACTOR CURVE REPORT
SAUDI ARABIAN OIL COMPANY (Saudi Aramco)
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eXLerate 2003

Advantages for the developer

®

¢ &€ ¢ © © @

Superb support from Spirit IT

Well-known development environment

Simple, very Flexible & extremely Powerful

Runs on simple laptop & large client-/server systems
Open Architecture

Highly re-usable library of applications/sections/objects

Conclusion: Low cost on development work

Advantages for the end-user

@

L
®
-
L

Proven working solution for your project

Suitable for a wide range of applications, from small to large
Maintenance, extensions, modifications etc. in Excel

Open Architecture

Conclusion: Low Cost Of Operation

Spirit®

Innovative Technologies
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Terminal Automation Solutions Splr'ltwﬂ
Horizontal Integration
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Product dispatch area
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Metering Batching

Gauging & Loading
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Terminal Automation applications

Installed systems:
@ Ship loading
@ Truck loading
@ Railcar loading
@® Tank farm management

eXLerate® based solutions
+ Allows you to integrate all equipment
+ SCADA/HMI integrated
+ Product based tank inventory
+ Fiscal flow metering
+ Valve control
+ Fully automated product loading
+ Document generation & storage

+ Database support available in a tailor-made
solution

+ Independent of hardware suppliers.
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Product loading

Loading order management
@® Scheduled orders, direct orders
Compartment based loading orders
Aggregate loading orders
Interface with host (ERP) system
Multiple loading stations, multiple compartments
Loading sequences

@ @ @O

Vehicle management
@ Vehicles, forwarding agencies
@ Railcar, truck, trailer
® Access to facilities
® Authorization

Control of field devices
Loading field information
Product data to devices
Storage of audit trails
Meter proving

@

® @ @
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Product receipt & dispatch

Product receipt & dispatch

@

® ® & @ @ © ® & @ © @

Batch scheduling

Batch controlling

Flow metering

Meter proving

Custody transfer reporting

Audit trail for Weights & Measures
Vehicle loading scheduling and controlling
Loading order processing and management
Bill of lading & delivery documents
Vehicle and driver entry validations
Managing ldentification Systems
Managing vehicle weighing systems

Spiritt

Innovative Technologies
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Railcar loading system example

IPIE‘
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Railcar loading system architecture

- Expediting
| _—
—

Computer |

—=

a_=

Expediting

Computer 11 5 ‘=}

Spirit®

Innovative Technologies

Expediting
Computer 111

Expediting
Computer 1V

I Ethernet Switch

[ 1104
| fibre optic link

Server computer with: |
- Overall loading status

- MySQL Database

- OPC server for DCS

Single stream gasoline loadiz

flbre [o] i ing li |

Office Ethernet LAN

DCS Ethernet LAN

i OPC Clingle stl&qrﬂ J ﬂl-‘.rwng line

+hernet Switch

Single stream black ﬁ'odﬁcts loading line
Honeywell DCS

fibre optic link

ﬁ ? % ?T fibre optic/Ethernet converter

EJJ[ -7 | m—

Supervisory computer 1
Gasoline lines

éﬁl OMNI 3000
il

Operator station |

Single stream black products loading line|

Operator station 11

Supervisory computer 2
Black product lines
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Tank farm management

Hardware independent
® Integration of tank gauging equipment of various vendors through versatile communication drivers

Tank shape, volume corrections & density calculations etc. built in

Combine SCADA with metering & tank gauging in one platform
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Tank inventory functionality

Volume corrections

@ @ @ @

AP| 2540 (ASTM)
TP-25 (LPG)
Others
Strapping tables

Tank shape corrections

L
®
@

Spherical
Dome
Floating roof
Conical

Integrated reporting

o
L
®

Shift reports
Daily reports
Monthly reports

Graphical tank displays

®

=
@
@

Tank farm overview
Tank group display
Tank detail display

Tank maintenance

Spirit®

Innovative Technologies
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Integrated tank farm operation

= = [
i [ _

Spirit®

Innovative Technologies

YT-FB-2414 ALM 24
¥inyl Chloride monomer

Level 4695 mim 8.9 %
‘olurne 637 m3

Ref ol 632 m3

Av, Room 6544 m3

Mass 632 Ton

Avg Temp 0.70 degC
YT-FB-241B ALM 25
¥inyl Chloride monomer

Level 0 rr 0.0 %
‘olurne 0 m3

Ref Yol 0 m3

Ay, Room 7182 m3

Mass 0 Tan

Ay Temp

0.00 degC
1 Par

YT-FB-241C Eyst
¥inyl Chloride mon

Level

‘olurne

Ref ol

Av. Room F18
Mass

Avg Temp 0.0

YT-FB-241D

¥inyl Chloride mon
Level

olurne

Ref ol

Av. Room F18
Mass

Ay Temp 0.0
YT-FB-241E

¥inyl Chloride mon
Level

‘olurne

Ref Yol

i

Ay, Room 718
Mass

Avg Temp 0.0
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Tank farm — volume balancing Spiriti

Innovative Technologies

ocaL N 05
Spirits
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EYESENED MEEYESE (BN ESE HEHEE B EEEE

Compare Metering data with Tank data

Minimize product give-away
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Tank farm management systems

—
=8 Corporate Network

R AL e

Operator station

e T4

Operator station

Spirit®

Innovative Technologies

Operator station

Network printers

Database server

TMS-Server

Product tanks

Product tanks

TMS-Server

Product tanks
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Vertical integration spmt.,,‘

ERP infrastructure

Client-/server infrastructure with
eXLerate for
Depot & Terminal Automation

Storage tanks 17
b B o=
M
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Advanced system architectures

BULK Area

Card Reader

TAS Client #2

T Tank Gauging - HMI |
(Hardware Only)

Bulk Area Ethernet network 100 Mbp!

LPG Area
LPG Control Room (LCR)

e

Report printer

]
i

i

'

i

i

'

'

'

'

'

| Journal printer
i
!y
-
i
! <
i =
'
'
'
'
'

]
'
'
'
i
i
i
i
i
i
i
i
i
i
i
i
'
i
i
'
'
'
1} Color printer

-

ATG printer

Card reader

k\“

LY .
Entry BooM Wy,
N

Card reader

=

Entry Boom

Card reade|

B

Exit Boom

Ethernet to serial converter
8 port

Ethernet/serial
converter 2 port

RBC #1 (Bay 1 & Bay 2)
2x top loading arms with
2x 4" Turbine meters

RBC #2 (Bay 3)
5x bottom loading arms with
5x 4" Turbine meters

Ethernet to serial converter
8 port

RBC #3 (Bay 4)
2x bottom loading arms with
2x 4" Turbine meters

RBC #4 (Bay 5)
4x bottom loading arms with
4x 4" Turbine meters

RBC #5 (Bay 6)
3x bottom loading arms with
3x 4" Turbine meter with TT, FCV,

and various DI

Ethernet/serial
converter 2 port

Tank Gauging
communication
interface unit

SCS - HMI

PRt

Spiritt

Innovative Technologies

Card Reader
TAS Client #4
TAS Client #5

Card Reader

TAS Client #6

LPG Area Ethernet network 100 Mbps|

Ethernet/serial
converter 2 port

RBC #6 (Berth 1)
1x dual 6"PD meter with
proving capabilites

l B
RBC #7 (Berth 2)

1x dual 6"PD meter with
proving capabilites

Safety Control System

LILE

8 port

Ethernet to serial converter

[
W - Card reader
—
Entry Boom
RBC #8 (LPG)
Rowy 1x 2" Turbine meter, with
\\, Card readei proving capabilites
=
Exit Boom

Weighbridge
communication
interface unit

NOTES:

1. AlIRBC have integrated Driver
Interface Units, and electronics for AIC
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Gas Metering

@ Virtual Flow Computer calculations

®

Period totalizers, high precision (64-bits)

1ISO-5167, 1SO-6976, 1SO-12213

AGA-3, AGA-5, AGA-NX19, AGA-8, AGA-10

Precision counters, accumulative totals, retentive data

dynamic viscosity, isochoric heat capacity, isobaric heat
capacity, isentropic exponent, energy, entropy, enthalpy,
many other

Metering

Time series
Weighted averages
Integrated fiscal reporting

® Performance monitoring & diagnostics

VOS comparison within 0.1% typically
Online meter fingerprint verification
CUSUM-based drift analysis on signals

Historical trending with advanced trouble-shooting
features

@ On-line Validation & Calibration

Temperature & Pressure transmitters
Density, Relative density analyzers
Gas chromatographs

Ultrasonic meters

Spirit®

Innovative Technologies

Spirits
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Performance Monitor & Diagnostics sp'”t,,,‘

ADAM 4570
Ethernet to o
Rs232/Rsass Converter (5

Report printer

Dual RTU Link
(Modbus Slave RTU)

=

Ethernet
Switch

l

< ADAM 4570
Ethernet/RS232 Converter

uter in
nfiguration

@,
| D G

S
i

-t €

1t

4

[
]
4
L
‘i

Danalyzer 700
ds chromatograph

lowSic 600
Ultrasonic gas meter
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Master meter proving spmt}

I i TT-205-2A FT-205-34
Sp"‘lt ‘ 326.61 18.00 10.80

m3fhr o bar

Station Inlet F_ 11 § m 13 1 3 1 2 1 m

v} Proving Settings
Stabilization Tine 0'min 20 sec
E | E | E | E | K | E | K |
Proving Time 1 min 0 sec
" TT-205-2B PT-205-38
322.54 2231 10.01
m3fhr *C bar ALT-F3
- Zhange Proving Settings
PT
m E Station Outlet Praving Details
Start Time 08/06/2007 09:53:29
End Time 08/06/2007 09:53:44
FT_20! Total Time of Proving 0min 15 sec
Start - Gross Yolume m? 240725,90 241031.29 ALT-F1
Start - Gross Yolume m? 240725,90 241031.29 Start Provin
Start - Standard Yolume Sm* 163277.78 163048.60 9
Stark - Mass kg 364186.01 364343.80
End - Gross ¥olume m* 240806,95 241112.82 St:L;r_:\fn
End - Standard Yolume sme 163332.71 163103.86 D B
End - Mass kg 364309.13 36446726
Average Temperature C 21.15 21.00
Average Pressure bar 12.70 12.83

Proving Details FT_205_4A FT_205_4B Difference

Finished Proving

Proving - Gross Yolume m# B81.0501 81.5342 04841
Proving - Standard Yolume Sm* 54.9290 55.2654 0.3364
Proving - Mass kg 123.1194 123.4644 0.3450 1 ]
Alarm messages
6/27]2007 6:49:12 High &larm TANK4_PRODUCTLEVEL Level of SPHERE 1 is high
B/27/2007 6149112 Hiti Alarm TANK4_PRODUCTLEVEL Level of SPHERE 1 is high

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

Return Owverview System Legend Reports Alarm Summary Alarm History Trending Mainkenance Demo Pages
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USM Performance monitoring

Spirit™

Innovative Technologies

HHS T auy S e L

=13lx|
Extraction
FQT-3103 Gain control per path System Status
Efficiency per path Path 1 Path 2 Path 3 Path 4 FQT-3104
Path 1 Measure walid Q
Efficiency Y 100.0 100.0 100.0 100.0 100.0 Checl request Q
Limit warning (e}
Path 1 error [}
i Path 2 error L]
Path 3 error [&]
- Path 4 error (o]
0 Fath 4 Fath 2
0
20
Path 1 Path 2 Path 3 Path 4 FQT-3104
Path 3
FQT-3103 signal/MNoise ratio Path Status
Gain control per path Path 1 Path 2 Path 3 Path 4 FOT-3104
Path 1 Warning SHR Q000
Gain level & 63.0 70.0 70.0 #NAA 69.3 Warning AGC Deviation 2000
Gain level B 68,0 70.0 70.0 #NA 69.3 Warning AGC Limit o000
Warning S0OS Deviation Q00
Signal/Moise ratio A 26.73 25.10 4 46 FNAD 25.4
Signal/Noise ratio B 26,64 24,72 26.10 #MAA 25.8 Divide by Zero o000
Signal amplitude too hia QQOQ
27.0 S!gna\ ampl_\tude toosmall QO QOO
Signal position too early Q000
26,5 Psth 4 Psth 2 Signal position too late Q000
26.0
25.5 Path error Q000
25.0 ..
e SNR exceeds limit Q000
. Mazxirnurn iterations Q000
24.0 Time plausibility 2000
23.5 Signal shape problem 0000
23.0
Fath 1 Fath 2 Path 3 Fath 4 Path 3

Alarm messages

F2 F3 F4 F5 LTSBI'*"I
Metering Extraction Injection Takals
Perfarmance:

F7
usm
Fingerprink

F& Fa F10 F11 F1z
Gas Quality Alarms Trending Login Reparks
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Real-time meter fingerprints Splrltli

PHSE iy cun ey

=10l x|

US FINGERPRINT STREA|

Extraction
FOT-3103 Velocity of Gas balance
Measured values Path 1 Path 2 Path 3 Path 4 Average FOT-3104
#N/A me's 0.00 0.01 0.01 0.00 0.0z Path 1
Welocity of sound ] 343,78 343,72 343,75 #MAA 343,75 343,75
Path differences Path 1-2 Path 1-3 Path 1-4 Path 2-3 Path 2-4 Path 3-4
k) 0.017% 0.010% #M/A -0.007% #M/A #N A
Dry calibration values Path 1 Fath 2 Path 3 Fath 4 Average
Velacity of sound mys 342,10 342,20 342,15 342,25 342,18
Path 4
Path differences Path 1-2 Path 1-3 Path 1-4 Path 2-3 Path z-4 Path 3-4
k3 -0.029% -0.015% -0.044 % 0.015% -0.015% -0.029%
relative difference % -0.04 6% -0.025% #MAA 0.021% #MAA #N/A
US Diagnostics - Meter Fingerprint g

0,25%
0.20% velocity of Sound balance
0.15%

Path 1
0.10%
0.05%
0.00%
-0.05%
0,10% Path 4 |
-0.15%
-0.20%
-0.25%

Path 1-2 Path 1-3 Path 1-4 Path 2-3 Path 2-4 Path 3-4
Path 3
—+—Calibration data —8— Real-time Difference

Alarm messages

F1 Fz F3 F4 F5 LIFSEI'\"! LIF;M F& Fa F10 F11 F12
Legend Metering Extraction Injection Tatals Rerformance Diagnostics Gas Quality Alarms Trending Login Reports
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Integrated meter diagnostics

Spirit™

Innovative Technologies

E3 Sick-Maihak - FlowSick 600 Demo - (Preview) - SickDemo.XLR.

User : ADMINISTRATOR [2000] US DIAGNOSTICS STREAM

Signal AB

Extraction

-1
260.0 ps 270.0 ps 280.0 ps 290.0 us 300.0 p3 310.0 ps

Signal Envelope

320.0 us

330.0 ps

340.0 ps

0.5

-0.5

-1
260.0 ps 270.0 ps 280.0 pS 290.0 ps 300.0 pS 310.0 pS

Signal Envelope

320.0 ps

330.0 ps

340.0 pS

12:22:45

Alarm messages

F2 F3 F4 F5 UFSBM LIFSTI'V\ F8 F9 F10 F11 F12
Metering Extraction Injection Totals Performance Fia (aas Guality Alarms Trending Login Reports
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Flow equipment verification

Compressibility
@ All used international standards
@ Comparison with FC

Speed of Sound
® Advanced methodology
@ AGA10

CUSUM
@ Drift analysis
® Long-term drift detection

Deviation checks
® Peak detection
® Delayed deviation
@ Definable band-with

Spirit™

Innovative Technologies

Compressibility and other thermodynamical properties

International Compressibility Standards Methane [ 90,6724% [mal-]
Nitrogen H2 3.1284% [mak-<%]
Carbon Dioxide oz 04676% [mol-%]
Ethane c2 4.5279% [mak-%]
Prapane 3 0.8280% [mak-<%]
Water Ho  0.0000% [mol-%]
0.86100; Hydrogen Sulphide: H25 0,0000% [mak-%]
Hydrogen H2 0.0000% [mak-<%]
0.55050 Carbon Manozide o 0,0000% [mak-2]
Oxygen oz 0.0000% [mol-%]
wEzny -Butane it 0.1037% [mol-2]
n-Butane nc+  0.1563% [mol-%]
03750 FPentans ics 0.0321% [mak-%]
0,97500- n-Pentane ncs 0.0443% [mal-2]
: n-Hexane nce 0.0393% [mol-3]
0.07850 n-Heptane nc7 o 0.0000% [mak<%]
n-Octane nCE 0.0000% [mal-3]
0,701 n-honane nce  0.0000% [mak%]
n-Decane nci0 0.0000% [mak-<%]
[DAGA-S (DC 1992) 05-GERG 68 (TH5) B AGA NX-19 B AGA NE-19 (53} | Helium He 0,0000% [mak-%]
Argon ar 0.0000%: [mak-%]
o:
Herning-Zipperer Dynamic viscosity u 7.31195E-06 [bf(ft.5)] AGA-8 (DC92) Compressiilty Z0.9805386280 2, 0.9973081
velocity of sound w 425.21793 [m/s] SGERG-88 (TMS) Compressibilizy 2097925346 | Z,  0,9973148
Rezal gas isobaric heat capacity <, 3775070166 [k3/kmoljk] AGA NX19 Compressilty T0.O79S04579 0 Z, 099737
Real gas socheric heat capaity & 28,50646813 [K)/kmol/k] AGA NX19(G3) Compresshility 7 0.978952367} 2,  0,9973035
2 0.000266329 [bfin3]
¥ nannaras 7 o aeomormston H, 40.6390205 MIm3] (SGERG)
rrepm— : 1azspar  d 0.608818207 [] FSGERE}
lue H, 406390205 [M)/m3]
o sty d 0.606816207 []
o M 17.58551088 [kgfkmol]
I (LU
Dbt P 0.767154952 [ka/m3
WS Path 1 1444
v P 2 ol 2, 0.997287542 []
Jslue Hy 36.69549317 [M)jma3]
AT
ma fuh & sorai 18 aditions to sheet: “Input ¥alues”

]
(UE)

1445
104
10443
1042

wimase |
Ok -
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Flow computer verification spmtﬂg‘

Last analysis Last analysis | 1 Last analysis Last analysis

AE-30203 A AE-30203 B abs 0 FC In-Use Normalized
GLC"s Methane c1 mal-% 86.056 86.734 0.678 0.060 - 86.057 86.055
Nitrogen Mz maol-% 1.6141 1.3591 0.255 0.010 L 1.6141 1.6141
Carbon Dioxide coz maol-% 2.0042 2.1702 0.166 0.010 - 2.0042 z.004z2
Ethane cz mal-% 5.8950 5.5513 0.344 0.0z20 - 5.58950 5.5949
Propane c3 maol-% 3.0412 2.8330 0.208 0.010 L 3.0412 3.0412
W ater HzO mal-% 0.0000 0.0000
Hydrogen Sulphide Hz2s rnol-% 0.0015 0.0015
i-Butane iC4 maol-% 0.5185 04953 0.023 0.010 L 0.5185 0.5185
n-Butane nc4 mol-% 0.5365 0.5142 o.0zz 0.070 0.5365 0.5365
i-Pentane iC5 mal-% 0.1468 0.1456 0.001 0.030 0.1468 0.1468
n-Pentane ncs rnol-% 0.0578 0.0899 0.002 0.010 0.0378 0.0378
n-Hexane nce maol-% 0.0994 0.1072 0.008 0.010 0.0745 0.0745
n-Heptane nC? mol-% 0.0149 0.0149
n-Dctane neg rmol-% 0.0050 0.0050
n-Nonane nce mol-% 0.0050 0.0050
n-Decane nC10 mol-% 0.0000 0.0000
Surm maol-% 100.000 100.000 100.002 100.000
Status - Healthy Healthy
Last Analysis [ddimmeysgy bhmm] - 04-11-04 08:04 23-08-00 07:17

Relative deviation
Gas properties Instantaneous Instantaneous Actual Limit Alarm
Flow computer i

Stream 1 Pressure P psig 541.60
Temperature T “F 7z.74
Line compressibility Z - 0.90556 0.90633
Line density rline Ibs/cf 2.07659 2.05352 1.11 z.00
Welocity of Sound [ ftis 12733 1063.9 16.00 Z.00 -
Stream 2 Pressure P psig 0.00
Temperature T “F &80.00
Line compressibility Z - 0,99763 099763
Line density rline Ibs/cf 0.04873 0.04873 0.00 2.00
Welocity of Sound [ ftfs 0.0 1182.9 0.00 Z.00
Station Density (60 °F, 14,73 psia) rbase Ibs/scf 0.05062 0.05062 0.00 2.00
GHY (15/15 *C) Hs btufscf 1103.25 110323 0.00 z.00
Wwobbe index w - 1355.99 135595

alarm messages

F1 F2 F3 F4 F1 F& F10 F11
Legend System Inlet Metering Parameters Walidation Trending Login
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On-line integrated validation software sp'”t,g‘
Validations
@ Turbine master meter proving
Pressure / Differential Pressure
Temperature transmitters & elements
Density transducers

bALZUU s

@ @ @ ¢ @ @

Relat|ve denS|ty analyzers 3 eXlLerate 7003 - {Run) - Yalidations.XLR N [ ]
[ Frocecure: vasizton '
. N
U It ra SO n IC m ete rs = active top ) i . 4 Click here ta (re)start
Instructions for Pressure transmitter walidation
Tnitializat )
G a S C h rO m atOg ra p h S [ Current line pressure " ::Iialmn
Use the scroll bar to the right to navigate Current record
Mumber of records
Lawer range valug
Upper range valug Preparation
as-found, as-left methods
-
& Va | i d a t i O n S Equipment used: SERm
Dead weight tester
- . . el [ Dead-weight Tester Lagrange et Huok DWT 310 5/M LH 323-445-1 < |
@ Calibrations .. Weight certificate r:;;‘;': .,
Spirit [ weights Lagrangs =t Huat wT i1 00031 =]
5 u I E Witnesses
Sellgas inc. Buyngas corp,
. B M. Armskron L. Minelli
R. Reagan D. Da
Functionality 1 o
. . Actua v PT-10 v PT-10 o3 PT-10 o3 PT-10 v PT-10
@ Extensive reporting
£
@ MySQL data base Sto rage 0% 000 | 212 1912 L17.88 .. 1337, 138
25% 12,50 17.64 H.1%| 46,39 271.1%( 31,77 154.2% 0.38 O7.0%| 26,41 111.3%
H H S0% 25.00 = = = = - T
@ Visual interface 75% 37.50
100% 50,00
. . 110% 55.00 _
- Final lidat
@ Instructions for operator to0% 500
S0% 25.00

Fully integrated with HMI o om

Completed

Fundtion Keys
F1 F2 F3 F4 F5 F& F7 F8 F9 F10 F11 F12
Print Login Alarms Trending
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Spirit™

S e S S i O n M a n a ge r Innovative Technologies

@

Graphical Overview of station

showing transmitters for validation —

Shows results of running / last

Validation Session

<New Session>:

The Operator selects the equipment

to be validated
Validations are performed with the

individual validation procedures

Session is active:
Session Overview shows the running

validation status
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: : L Spirit®
Single Transmitter Validation p,,,

et ]
®  Shows the running / last validation.

As Fourd
Status Step §

Preparation
Defore Startng 4 valdation, molate the comespondng stream.
Toss they vabens of the stream to the trammittor
wenk the presirs inen
Oner: the: vaves ta the calbearion oqupment

17/09/2008 17:13

@  Start Validation : previous results are

Select the calbxation equprment
Enter the Witnesses

removed.

ez the <Start Valldation= butten

Steps 1- 11

‘Setup the cilbeabon squpment to be cose b the:
indeated vaue for the nrning step.

® results for the running step are

Entor the rderonce vk for the running sing.

Wit for tha iaading to stables.

calculated and displayed.

Select the re sten.

sedal ne. 34547890 e Fase160
g W'th th d' b tt th t Calibration date ul.u_\.lz.:zw-’ Lawer range bar (7] mmasm?:om—m:,‘mmmhnnb
l € radio u Ons’ € opera or - o o Talerance b: o Thes vadation wabass s results e shoreed el
4 repart & ganerated.
selects the next ste e
p . ; i o T = 7 = z e = WWher the velldation s dborted, the: resadts it rat
2 E 150 13.00 - 151 o, 0,40 0.10 >
1w o s ke i vzt froem i
. . i 0.0 X i ! Sinike [ e to \
®  Supports storing results into database ¢ e e R
. m 450 | C : i
a 0% a0 30,00 c | .
1 25 15.0 15.00 » |
11 0% oo 0.00 S e el

for Control Charts.

Overall 7.0 1166 1166




eXLerate 2003 - Industrial Office for oil & gas
: : . Spirit®
Multiple Transmitter Validation p.,,,

Differential Pressure Transmitter Validation

Validation of Multiple Transmitters with

Prepiaration Silepn 10 11 Ted waliddatines
Bofore stating 3 valdstion, For gach sten, Setup the calleation Whan al staps are comeloted,
DR the COTRDONENg stTaam. t | prass cEna
. . . “The vaidation: vahais and resdls ed|
the same calibration equipment at the mioas g | EEEEEST
frarmittee and vt the peesaee nes | the step.
Abort
Tpen the vahes to wait for When the wakdation & aborted,
st thes vty s rok storect
I“ t'n_ . Saoct th net 1.
Sa et e' o et |iwasm<mu~sm
Enber the Winasa: 1 the catvation eaupment.
Press the <tLart Vabdation: buiton ‘Oer: the stream vaes to the rarmmitter,

e.g. orifice plate with differential

DRT-102 DRT- 102

pressure transmitters. . i —
Type 051 Tyee 05
‘Senalna, 2456789 Seniatng. Ga76543:
Wm-ﬁ- 03,02(2007 Loworrange  mbar 04 Lowerrange.  mbar 0.0 Lowerrangs  mbar 04
Caliratian o 311272008 Uposrrangs  mbar | 1800 | Unparrangs  mbar 1500 Upgerrangs  mbar 150.0
Telgrance % 0.75 Takrarce - 0.7 Tolerance £ 0.7
i

Step I . Val iatis il
9 S S I T tt V Id t 0 e miia nhor % bar o
ame as Single Transmitter Validation. B il m—— | e— g
2 % 275 780 | O a7s 0n o008 00 v a6 01 o2y 007 e
3 sw 750 7500 | O 749 01 045 007 v 751 0l 0O oo+ |
“+ TE% 1125 112350 (u} nza 0.5 044 .33 ) 112.6 o1 00% oar >
500 1500 15000 | @ 146.7 23 am 2z SE 75 1126 7499 7499 | .| [ |
6 110w 165.0 16500 | O
7 100% 1500 15000 | € EX K | * |
L 2s 1250 | € | o
L] S0 750 75.00 C
ELI a5 7E0 | 0 [ | | o | |
11 o o0 voe | O | =
= | Owarall 1125 7499 7499 & | Overall 00 oo oo |

@  Supports storing results into database o

for Control Charts.
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GC Validation Splrltwﬁ

Gas Chromatograph Validation

®  Shows the running / last validation. [

Session 3 shft v

Status waiting for run 3
- . . . . Started 17/08/2008 17:13 v.numn.l "
@  Start Validation : previous results are e 3 i =
removed. —

® results for the running step are

calculated and displayed after each new

GC Analysis. e o

. . s 2 o5l

®  Supports storing results into database I a5 s o [
Ethang [reei-04] n.00 LE ] n.o 0.0 0,00 0.20 N

Propane mat-96] 200 240 2.0 20 LT 0.1 3

I=Sustare Imﬁﬂ 150 15 L k5 .00 n.1n »
r-Butane fmel-t) Lo Lo 1.0 1.0 .00 g0 s

1-Beritany [met-te; [ 0.5 0.5 0.5 0.0 0,10 v
for Contro' Charts' n—am‘iwu Dud-&i 030 0.3 03 0.3 0.00 010 e
en=-Fantans [mol-%] [E] 0.2 0.2 0.z 0.00 0.0 SR

e Hexang [mot-%] [T 0.1 0.1 0.1 .00 0,10 L]
MHitragen [moi-%] 0.15 0.2 0.2 0.2 0.00 010 e
Carban Dioveds  [med-%] (1} 0.3 0.3 0.3 0.00 LET L
Caloric value IMyNm3] 0.50 W 05 HE n.an = |
Palative denaity. =] 0.8 0.7 0.7 0.7 0.00 =
iredes [MaNms] 000 50.0 50.0 50.0 0.00 =
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Spirit™

Innovative Technologies

SpiritE

Pressure & temperature validation

Start time: 18f06/2007 12:27 Result pressure: 0K
End time: 18/06/2007 12:27 Result temperature: oK
Witnessed by: Company 1 Pressure:
person 1 Makes Rosemount
person 2 Serial nurmber: 12343
arson 3 Lower range value: 0,00
Wpper range value: 50,00
Calibraticn eguipment: Tolerance: 1..00
BT make Temperature:
123 lzka: Rosemount
Serial number: 12345
T make Lower range value: 0,00
356 Upper range valua: S0.00
Tolerance: 1.00
Readings
{Snapshot)
Measurement Pressure transmitter Measurement Temperature transmitter
Ref. valus Readings  Dewiation Error Ref. value Rzadings  Deviation Error
[barg] [barg] [barg] [%4] [=c] [=C] [c] [%]
i ad.2 1 -
2 2 2 21 -
3 3 3 50 -
4 4 4 73 -
5 3 5 21 -
6 & & 110 -
7 35 7 100 -
8 g ] 30 -
=] G ] 50 -
i0 10 10 23 -

]
o

11 30
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Turbine validation display sp""t“

vanaaton can be done only on duty SYC
Turbine validation Flow computer
Measurement 1 |Star‘t Shart Start time Start total Start time  Start total 0 m3
O — _I 13:50:54 100 M3 13:50:43  End total 15 m3
End time Tirme 55 sec | Accept
Step mM  Step  mM |StDD g End time End total 13:51:44 Pressure 65 bara
Base Dens Line Dens 13:51:49 200 MM 55 sec Temperature 25 °C
Gross volume flow rate m3shr 98.14
Step mM - Step mi Hormal valume flow rate 6545,45 MNm3/hr Mormal volume flow rate Nrm3/hr  6407.05 6507.16
Deviation FC / Field O 2.16 0.59
Measurement 2 |Star‘t Srart Start time Start total Start time  Start total 0 m3
Pressure Tz 13:53:04 100 Nm3 ZElS:dStE_:EE End total gu m3 Accept
= nd tme Time EL-1o |
Step_mMStep_mM |StDD Stop End time End total 13:53:28 Fressure 65 bara
Base Dens Line Dens 13:53:34 300 MM 30 sec Temperature 25 °C
Gross volume flow rate m3¢hr 360.23
Step mM - Step m Hormal valume flow rate 24000.00 MNm3/hr Mormal volume flow rate Nrm3/hr 2351717 23B84.63
Deviation % 2.05 0.48
Measurement 3 |Star‘t e— |Start time Start total Starttime  Start total 0 ™3
Pressure Temp. 13:54:09 300 MNm3 13:54:02 End total el ma
s man | —— End time Time a0 seg  Accept
Step mM  Step mM |Stcup T End time End total 13:54: 34 Pressure G55 bara
Base Dens  Line Dens 13:54:29 500 Nm2 31 sec Temperature 25 =C
= o Gross volume flow rate mashr 360.23
ep MM Step  mM Hormal volume flow rate 24000,00 MNm3fhr Mormal volume flow rate Hm3shr 2351717 238E84.63
Deviation % 2.05 0.48
Measurement 4 |Star‘t Shart Start time Start total Start time  Start total [1} m3
Feswe | Tep _I 14105:19 700 NM3 14105:13 End total 3 m3
I | I T— End time Time 25 sec | Accept
Step mM  Step  mM |St0p T End time End total 14:05:432 Pressure 64 bara
EBase Dens  Line Dens 140544 a00 MNm3 20 sec Temperature 25 °C
Step W Step Gross volume flow rate m3/hr 432.32
Mormal volume flow rate 228900.00 MNm3fhr Mormal volume flow rate Wrm3/hr  28223.66 28223.66
Deviation % 2.04 2.04
Measurement 5 |Star‘t Shart Start time Start total Start time  Start total [1} m3
1407:14 900 MNm3 14:07:13 End total 3 m3
Pres& Te& End time Tirme 30 sec | Accept |
Step mM Step mM |StDD Stop End time End total 14:07:43 Pressure 64 hara
Base Dens  Line Dens 14:07:44 1100 Mm3 30 sec Temperature 25 ]
Gross volume flow rate m3¢hr 360.23
Step mM - Step mM Mormal valume flow rate 24000.00 MNm3shr Mormal volume flow rate Nm3/hr  23517.17 23517.17
Deviation % 2.05 2.05
Measurement 6 Start Start time Start total Starttime  Start total o m3
—— - | [ = || EEES Mm3 15:17:48  End total 3 m3
End time Time 30 sec  Accept
Step mM  Step  mM Stop End time End total 15:18:19 Pressure 65 bara
Base Dens  Line Dens | ﬂ 15:18:24 1700 MNm3 31sec  Temperature 25 oE
Gross volume flow rate m3¢hr 360.23
Step mM - Step  mM Marmal volume flow rate 24000.00 MNm3/hr Mormal valume flow rate Hmdshr 2351717 238684.63
Deviation % 2.05 0.48

F2 F7 F12
Drverview Generate Repoarts
repork
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Turbine validation report

@ Validation in principle:

Integrated reporting
Integrated SCADA/HMI
Simple to verify: Excel based
Fully user-definable

Highly flexible, yet secured
Redundant on all levels

Significant installed base

Spirit®

Innovative Technologies

Spiritl

Turbine Validation Report

Priat date:
Prisk s

[ER
13:405

At Turtioe meter FYT-8832
Measercmest 1 Meosurment 2 Measurement 3 Medswremert 4 Morssremest S Mexurement
Mutor
skare flows: (2] o 1 3 1 4 5
Erd flom [m2] 3 4 5 @ 7 B
[Tirne: [ 302 a0 an 0 an =
Frossury [bara] FC 6400 4,00 54.00 84.00 6400 0
Temperatire *C) FC 25.00 .00 2500 25.00 2500 =00
M. flow rate: Bei/h 23351 3517 23517 157 23517 M9
Cormecton factor 65 2837 €5.2937 65,2837 53837 65.2637 €5.2837
RECALC
S 00 £5.00 6100 f4.00 GEOD E5.00
2500 w0 500 4.0 2500 EY
353 %0 360 60 38 m
23726 EEEEE) s n%ee 24253 By
Conrruct s backer 65 3017 £6.2017 542615 #5504 £73218 £6.037
ity [H:] nem 1333 113.33 1333 EES: L) 7
Vit it kot 1102 a0 RERFEVETY ELEFEREN LETEVEE 11429950 BRI
0778 780 0778 0.7780 0.778) (e ]
507915 50,7018 0719 507918 507918 0.8
AT 15.03.00 1ROGA 15.15.00
1T 10350 JEat]
103 00 500 00 03 1300
Ersd flcmez [hina] ] 00 T 00 110 1500
Fows e Hendfhe am N a0 2w 24N AR
vz [nara) bt o e B B BN e
Ternpersture | 2500 .00 2500 2500 2500 s
o, s, (] 0.60175 060173 0.80175 0.60175 0.60173 050075
GHV [M)/Km] 40 2437 40.4878 402478 40.24875 4024378 0. 4878
2 [rrwi-na] 7.5 256375 2.50375 25075 2.50%75 25075
02 (rot-te] 111113 11113 11113 111113 1unz L1m13
k-factor -] 1133.31985 113331995 1133.31983 113).3.985 113331985 1133.3.995
Ease densky 0.778 760 L7760 G770 07762 (e ]
e sty 51 8670 £1.667% S18679 31,8679 518679 .79
FYI-BE03
[Crevislivn (%] 2.73 07 .03 .03 205 203
seatus ow on oK oK o oK
Oevintion [] RECALE |18 a0 267 171 104 40
| B o s (2] oK e o
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Spirit®

Innovative Technologies

Liquid Metering

@ Virtual Flow Computer calculations
— Period totalizers, high precision (64-bits)
— 1S0-5167
— Liquid density calculations
— API-2540
— TP-25
— Other products

@ Special calculations
— Double precision floating point data
— Retentive flow totalizers
— Time series
— Flow weighted averages etc.

® Linearization curves for meters

— Master meter applications supported straight in
application

® Proving
— Master-meter proving
— Compact proving
— Ball-proving

@

Batching
Validations & Instrument diagnostics
Audit trails

® @
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Automated fiscal recalculations

Station - Recalculation

Loisl: VIS By R0

i spmishy Feved o Prockact Simge ¥1.00 - {Ren] - IGP_PSy

Combrel: FIkPs 02

— Skation

Station

Recalculation skatus

CE+ ko JGF

Idle

— Bakch Number

Batch to be recalculated

112105 |

Spirit™

Innovative Technologies

Ehvier: ALPINTSTRATCER [A000]

L2 NS INEE A R

Specific Gravity

Mew 3G value [-]

I 06011

— Meter tickets

Meter Tickek

Start Time  Stop Time 5G [-]

Rermark,

FM-413 34

FM-413 ]

10:36 10140 0,600

10:40

10:41 13123 0,600+

i Recalc. selected

Recalc, all

abark Al

Reprint Station R.pk

Fiiiam iS4

@ @ =116 FT-421
()] @ mm (2
: 1 F ; Bl (“:"
Ra-421 POEE~42:

=422 FT-&22
® @ ® i o
N
L8
Fet-a2 FOES~422

CTRL FR
B EG

[ UTR
Fec skl
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Meter proving — Flow computer

Prover Methods
@ Built-in from flow computers
® User defined in application
@ Standard methods

Prover types
@ Ball provers
® Compact provers
® Master-meter proving

Result storage
® HMI

Database

Reports

® @ @

Archive

System: SWC-01

User: 1 [2000]

Spirit®

Innovative Technologies

Proving of meter 2
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Liquid proving with ball prover

E2 Aramco Ju'aymah Sea Island ¥1

TRATOR [2000]

Spirit™

Innovative Technologies

=[]

051312005 0|

FT-0F3 TT-073 FT-073
34.34 5643 6252
F bbith

MOY-126

MOY-031

To Barth &1

MIOY-112

Proved meter HEC-001

Frove status Idle o
Stabilizing Q
Funning (e}

Current Prowve Run Mumber 3

Current Prove Passes 2

To Berch 52 ﬁ
10Y-035
FCv-073 ppm—
V334 %
SP 2334 bbik MON-130
ToBerth™  RAOY-099
To Berth52 ﬁ a
FACHY-11 FCY-076
oV 334 %
3P 2334 bbith PT-073  TT-073

34.34 5643
psig F

Prove sequence sussessiully sampleted
Frove sequence aborted

Frove aborted - Temperature unstable

Frove aborted - Temperature deviation exceeded
Prove aborted - Run repeatability deviation exceeded
Frove sborted - Prover seal not O

Prowve aborted - Flow rake was unstable

Prowe aborted - Ma prover permissive received
Frove Aborted - Meter selected was not flowing

Meter factor not implemented
Meter Factor out of limits base curve
Meter Factor out of limits historical average

Alarm messages

F1
Legend

F5 FE Fg&
Start Start
Official Unafficial

Civerride
Stabilization

AcF::pt Fil F12 I
Ileter Factar Alarms Fieparts
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Spirit™

Innovative Technologies

Performance Monitoring SCADA

F3 Powergas Singapore - (Preview) - Powergas_Simgapore LR = Ellﬂ

Uzer = ADMINETHATOR [Z00680] IJEn?aphu:al Overview 2OBENET 1456

A e L » SpiritE
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s, o CTRLFI A b I
s . L ol 31 11 1) \-h_ f
\ SeaWoodlands LN y. p
i Pape | | r A - - | )
/ . Kroni W . ] : T
(R servoir 2y Seletgr Yishyfy™ ——— _ A
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v . -2 x . | AT | - u J I
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Spirit®

Innovative Technologies

Station oriented architectures

TR——
Network Switch

____________________________________________ 7__-___-__-___-___-___-I

1
______________________ B ———— e ] - ————— -l
Q ing system

Redundant

i Check meters

pulse output

pulse output

Metering
RTU

S500 S500

-y

TJ2 I P
Redundant
Injection meter
! =4

TJ3
Redundant
Injection meter

2x GC controllers

/. _-1

TJ4
Injection meter
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Station based Performance Monitoring Spirit

Innovative Technologies

e TTY YT = Report printer Alarm & Event printer
’ N -
! '
HTML,4 = a
o The 4 ‘ r
~ Internet >, ) | \ Switch
AL . ! . i iR 3 J
| i L el ) o A—
Performance Monitoring Station Ak Performance Monitoring Station Additional Performance
(Option)

(option) Monitoring Operator Station (option)

Ethernet LAN

I Station

Performance Monitoring
Station HMI

Performance Monitoring

Station HMI .~ Keppel ORF Metering \\\
, .
! Station )
Sakra Metering Station . A
Ethernet-TCPAP RSSO\l
based gateway T RNy T RN
.2~ Tuas Power Station ~ “~ a Senoko Metering N
’
L 1 b ! Station )
\ \
A ’l AY /’

L! T

48 Seraya Metering N
’ . N
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Spirit™

Innovative Technologies

Performance Monitoring functions
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= o =7y = s i i iy
B g L =
i == =T = ] i = e
L —— - — tawr i
i o - ailte il
== T w = i
= v i i m— e
o = == o 1
——— — JH - 1
< = = it [
= == = i
" = = =
S wEvmr i + 4 it
= i . - Fo e
Ll
i —

HEEHG EOEES AR HEREE EEGERE GEEEE

i it il i

f
!
I
|

HERHLG SEGE HEHER | EEREE SRR ESEEEEE




itlonﬁ?

PIease feel free to ask!




