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Market segments oil &gas
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Visualization & Control functions
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Functionality needed for oil & gas
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The usual approach

Standard SCADA/HMI packages:
– Citect, InTouch, iFix, Cimplicity, Wizcon, …

… is general purpose software…

… frequently used, but not made for oil & gas
– Metering = Computational for Financial purposes. NOT a control system!g o pu a o a o a a pu po O a o o y

– Introducing complex solutions with many special challenges

– Where is the technical support when you have a problem ?

Challenges for oil & gas:
– Obtain a maintainable & yet flexible & powerful software environment

– 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 instrumentationg

– Multi-lingual interface

– Etc.etc.
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Our solution makes the difference!
eXLerate is …

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

A i l  l ti  f   d di  i d tA 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.
V lid ti d 100% i t t bl ith SCADA/HMIValidation 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 p od ct in f ont of a g eat s ppo t teamA 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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Example: Tanker Loading system, Persian Gulf
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Fiscal Metering with TAS
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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 Liquidsy q

Sea Island Ship Loading System +

product Feed & Surge system

System Hardware
46 Multistream Flow computers

140 liquid flow meters & proving

R d d PLCRedundant PLC system

2 Client‐/Server systems with 8 PC’s
Fully dual redundant

f f iSoftware functions
Redundant SCADA

Fiscal Metering

Terminal Automation

24/7 Continuous Operation & Control

Proving (16” & 36” ball provers)
Reporting
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Quality in System Integration
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System architecture
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Automated loading
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Metering – Propane/Butane/Fuel
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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)

PRINT TIME: MM/DD/YY HH:MM:SS

METERING STATION: C2+ TO JGP DELIVERY START TIME: MM/DD/YY HH:MM:SS

SPECIFIC GRAVITY @60 °F: X.XXXX DELIVERY STOP TIME: MM/DD/YY HH:MM:SS

METER

FLOW 
COMPUTER 

A TAG

FLOW 
COMPUTER 

B TAG

MASTER 
FLOW 

COMPUTER 
TAG

GROSS 
INDICATED 
VOLUME A 

(bbl)

GROSS 
INDICATED 
VOLUME B 

(bbl)

GROSS 
STANDARD 
VOLUME A 

(bbl)

GROSS 
STANDARD 
VOLUME B 

(bbl)
RAW METER 
PULSES A 

RAW METER 
PULSES B

 

JU'AYMAH GAS PLANT
METER FACTOR CURVE REPORTMETER A TAG B TAG TAG (bbl) (bbl) (bbl) (bbl) PULSES A PULSES B

AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA 99999 99999 99999 99999 99999 99999
AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA 99999 99999 99999 99999 99999 99999

 
JU'AYMAH GAS PLANT
STATION SUMMARY REPORT

SAUDI ARABIAN OIL COMPANY (Saudi Aramco)

PRINT TIME: MM/DD/YY HH:MM:SS

METERING STATION: C2+ TO JGP DELIVERY START TIME: MM/DD/YY HH:MM:SS

SPECIFIC GRAVITY @60 °F: X.XXXX DELIVERY STOP TIME: MM/DD/YY HH:MM:SS

 
JU'AYMAH GAS PLANT

HOURLY REPORT

SAUDI ARABIAN OIL COMPANY (Saudi Aramco)

PRINT TIME: MM/DD/YY HH:MM:SS

METERING STATION: C2+ TO JGP DELIVERY START TIME: MM/DD/YY HH:MM:SS

SPECIFIC GRAVITY @60 °F: X.XXXX HOURLY STOP TIME: MM/DD/YY HH:MM:SS

METER TAG ID FWA FWA AVG INDICATED NET

TEMPERATURE PRESSURE METER FACTOR VOLUME VOLUME

METER FACTOR CURVE REPORT

SAUDI ARABIAN OIL COMPANY (Saudi Aramco)

METERING STATION: C2+ To JGP PRINT DATE/TIME: 10/26/05 09:18

METER TAG NUMBER: MT-420
METER SERIAL NUMBER: 77-T-776
PRODUCT: C2+
METER SYSTEM FACTOR: 1036.70
BASE FLOW RATE [bbl/h] 300.2
METER FACTOR @ BASE F R 1 0003

METER TAG ID METER TICKET FWA FWA AVG INDICATED NET

TEMPERATURE PRESSURE METER FACTOR VOLUME VOLUME
(ºF) (psig) (bbls) (bbls)

FM-418 1 XX.XX XXX X.XXXX XXXX XXXX
FM-419 2 XX.XX XXX X.XXXX XXXX XXXX
FM-420 3 XX.XX XXX X.XXXX XXXX XXXX
FM-421 4 XX.XX XXX X.XXXX XXXX XXXX
FM-422 5 XX.XX XXX X.XXXX XXXX XXXX
TOTALS XXXX XXXX

TEMPERATURE PRESSURE METER FACTOR VOLUME VOLUME
(ºF) (psig) (bbls) (bbls)

FM-418 XX.XX XXX X.XXXX XXXX XXXX
FM-419 XX.XX XXX X.XXXX XXXX XXXX
FM-420 XX.XX XXX X.XXXX XXXX XXXX
FM-421 XX.XX XXX X.XXXX XXXX XXXX
FM-422 XX.XX XXX X.XXXX XXXX XXXX
TOTALS XXXX XXXX

 
JU'AYMAH GAS PLANT

METER TICKET

SAUDI ARABIAN OIL COMPANY (Saudi Aramco)

METER FACTOR @ BASE F.R. 1.0003

POINT FLOW RATE (bph) METER FACTOR

1 289 1.0010
2 359 1.0009
3 430 1.0008
4 508 1.0010
5 572 1.0012
6 626 1.0013
7 684 1.0005SAUDI ARABIAN OIL COMPANY (Saudi Aramco)

NGL TICKET  3

(X) DELIVERY ( ) RECEIPT

(X) OFFICIAL ( ) UNOFFICIAL

LOCATION: Ju'aymah Gas Plant PRINT DATE/TIME: 10/26/05 09:18
DELIVERED TO / RECEIVED FROM:Customer MASTER FC: FQI-001A

METER MANUFACTURER: DGHIJKPO METER SIZE (in): 3"      
METER MODEL: Turbine NOMINAL K FACTOR: 1036.700
METER SERIAL NUMBER: 77-T-776 METER TAG NUMBER: FM-051  

1. BATCH NUMBER 12310601
2. TYPE OF LIQUID Butane  
3. METER CLOSING READING (DATE/TIME) 10/25/05 10:12:53
4. METER OPENING READING (DATE/TIME) 10/25/05 10:10:19
5. NET DELIVERY TIME 0.039 hours

8 0 0.0000
9 0 0.0000

10 0 0.0000
11 0 0.0000
12 0 0.0000

1.0100

METER FACTOR

6. METER CLOSING READING 101443 bbl
7. METER OPENING READING 101432 bbl
8. INDICATED VOLUME 11 bbl
9. AVERAGE FLOW RATE 299.4 bbl/h
10. GROSS VOLUME 11.01 bbl
11. AVERAGE METER FACTOR 1.0010
12. OBSERVED RELATIVE DENSITY 0.0000 M
13. OBSERVED TEMPERATURE 0.0 °F M
14. RELATIVE DENSITY AT 60°F 0.5770
15. WEIGHTED AVERAGE TEMPERATURE 20.0 °F
16. TEMPERATURE CORRECTION FACTOR (CTLm) 1.0428
17. WEIGHTED AVERAGE PRESSURE 100.0 psig
18. PRESSURE CORRECTION FACTOR (CPLm) 1.0014
19. COMBINED CORRECTION FACTOR (CCFm) 1.0443
20. NET STD VOL AT 60°F & 14.696 psia (0 psig) 11.50 bbls
21. NET STD VOL AT 15°C & 101.325 kPa (0 kPa (ga)) 1.827 m3

22. NET WEIGHT 1.04 long tons
22. NET WEIGHT 1.06 metric tons

NON_NEGOTIABLE, NON_TRANSFERABLE
SAUDI ARABIAN OIL COMPANY

CHECKED FOR Saudi Aramco:
0 9900

0.9950

1.0000

1.0050

BY: DATE:

WITNESSED BY:

BY: COMPANY:

0.9900
0 100 200 300 400 500 600 700 800

FLOW RATE (bph)
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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

O A hiOpen Architecture

Highly re‐usable library of applications/sections/objects

Conclusion: Low cost on development work

Advantages for the end-user

Proven working solution for your project

Suitable for a wide range of applications, from small to largeg pp , g

Maintenance, extensions, modifications etc. in Excel

Open Architecture

Conclusion: Low Cost Of Operation
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Terminal Automation Solutions

Horizontal Integration

Product receipt area Product storage area Product dispatch area 

Metering Tank 
Gauging

Batching 
& 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+ Fiscal flow metering

+ Valve control

+ Fully automated product loading

+ Document generation & storage

+ Database support available in a tailor made+ 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
A t l di dAggregate loading orders
Interface with host (ERP) system
Multiple loading stations, multiple compartments
Loading sequences

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

Control of field devices
Loading field informationg
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 reportingy p g

Audit trail for Weights & Measures

Vehicle loading scheduling and controlling

Loading order processing and management

Bill of lading & delivery documentsBill of lading & delivery documents

Vehicle and driver entry validations

Managing Identification Systems

Managing vehicle weighing systems
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Railcar loading system example
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Railcar loading system architecture

Expediting
Computer I

Expediting
Computer II

Expediting
Computer III

Expediting
Computer IV

Single stream black products loading lineServer computer with:

Office Ethernet LAN

OPC ClientDCS Ethernet LANfibre optic link

Ethernet Switch

Single stream gasoline loading line

Single stream gasoline loading line

FTDT TT PT

Single stream black products loading line

Single stream black products loading line

FTDT TT PT

RS232 RS232

Server computer with:
- Overall loading status
- MySQL Database
- OPC server for DCS Honeywell DCS

fibre optic link fibre optic link

Ethernet Switch

fibre optic/Ethernet converter fibre optic/Ethernet converter

2 x OMNI 3000
Supervisory computer 1
Gasoline lines

Supervisory computer 2
Black product lines

RS232 RS232

Operator station I Operator station IIOMNI 3000
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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 platformg g g g p
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Tank inventory functionality

Volume corrections
API 2540 (ASTM)

TP‐25 (LPG)

Others

Strapping tables

Tank shape corrections
Spherical

Dome

Floating roof

Conical

Integrated reporting
Shift reports

Daily reportsy p

Monthly reports

Graphical tank displays
Tank farm overviewTank farm overview

Tank group display

Tank detail display

Tank maintenance
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Integrated tank farm operation
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Tank farm – volume balancing

+ =

Compare Metering data with Tank dataCompare Metering data with Tank data

Minimize product give-away
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Tank farm management systems

Corporate Network

Operator station Operator station Operator station

Network printers

Database server

TMS-Server TMS-Server

Product tanks
Product tanks Product tanks
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Vertical integration

 
ERP infrastructure 

Internet 

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

Controllers, PLC’s and Flow computers 

Tank level devices, transmitters 

Storage tanks 
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Advanced system architectures

LPG Control Room (LCR)Central Control Room (CCR) Tank Gauging - HMI
(Hardware Only)

Report printer

Shell Dispatch Room

Card Reader

PDB Dispatch Room

Card Reader

Report printer

Shell Dispatch Room

Card Reader

PDB Dispatch Room

Card Reader

LPG AreaBULK Area

Redundant TAS Servers with HMIJournal printer

Color printer

ATG printer

TAS Client #1 TAS Client #2

TAS Client #4
Journal printer

Color printer

TAS Client #5 TAS Client #6

Print Server

Ethernet to serial converter
8 port

Card reader

Ethernet to serial converter
8 port

h / l

Print Server

Ethernet to serial converter
8 port

Card reader

Eth t/ i l

LPG Area Ethernet network 100 MbpsBulk Area Ethernet network 100 Mbps

Ethernet/serial 
converter 2 port

Entry Boom

Entry Boom

Card reader

Card reader

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

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

Ethernet/serial 
converter 2 port

Tank Gauging 
communication 
interface unit

Entry Boom

Card reader

RBC  #8 (LPG)
1x 2" Turbine meter, with
proving capabilites

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

Ethernet/serial 
converter 2 port

Exit Boom

Exit Boom

Card reader

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

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

Exit Boom

RBC  #7 (Berth 2)
1x dual 6"PD meter with
proving capabilites

Weighbridge
communication 
interface unit

Exit Boom

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

NOTES:

1. All RBC have integrated Driver
    Interface Units, and electronics for AIC

Safety Control System

SCS - HMI
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Gas Metering

Virtual Flow Computer calculations
– Period totalizers, high precision (64-bits)
– ISO-5167, ISO-6976, ISO-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

MeteringMetering
– Time series
– Weighted averages
– Integrated fiscal reporting

P f  it i  & di ti
-1.0
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1.0
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B

Runtime Corrtime MaxPos

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 

f t

[µ ]

features

On-line Validation & Calibration
– Temperature & Pressure transmitters
– Density, Relative density analyzers
– Gas chromatographs
– Ultrasonic meters
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Performance Monitor & Diagnostics

Report printer
ADAM 4570
Ethernet to 

RS232/RS485 Converter

• Printer problems
• Out of paper warning etc.

Supervisory computer

Ethernet

Dual RTU Link
(Modbus Slave RTU)

Ticket printer
2x Omni 6000

ADAM 4570
Ethernet/RS232 Converter

Switch ADAM 4570
Ethernet/RS232 Converter

• Report Archive retrieval
• Reports NMi approved storage

Flow computer in
redundant configuration

FT

PT TT

FT

PT TT

• On-line diagnostics
• Performance Monitoring

FlowSic 600
Ultrasonic gas meter

Danalyzer 700
Gas chromatographFlowSic 600

Ultrasonic gas meter

• On-line validation
• Automatic calibration
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Master meter proving
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USM Performance monitoring
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Real‐time meter fingerprints
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Integrated meter diagnostics
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Flow equipment verification

Compressibility
All used international standardsAll used international standards

Comparison with FC

Speed of Sound
Ad d th d lAdvanced methodology

AGA10

CUSUM
Drift analysis

Long‐term drift detection

Deviation checks
Peak detection

Delayed deviation

Definable band‐with
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Flow computer verification
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On‐line integrated validation software

Validations
Turbine master meter proving

Pressure / Differential Pressure

Temperature transmitters & elements

Density transducers

Relative density analyzers

Ultrasonic meters

Gas chromatographs

as-found, as-left methods
ValidationsValidations

Calibrations

Functionality
E t i tiExtensive reporting

MySQL database storage

Visual interface

Instructions for operator

Fully integrated with HMI
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Session Manager

Graphical Overview of station 

showing transmitters for validation 

Shows results of running / last 

Validation SessionValidation 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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Single Transmitter Validation

Shows the running / last validationShows the running / last validation.

Start Validation : previous results are 

removed.

lt f th i tresults for the running step are 

calculated and displayed.

With the radio buttons, the operator 

l hselects the next step. 

Supports storing results into database 

for Control Charts.
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Multiple Transmitter Validation

Validation of Multiple Transmitters withValidation of Multiple Transmitters with 

the same calibration equipment at the 

same time;

e.g. orifice plate with differentiale.g. orifice plate with differential 

pressure transmitters.

Same as Single Transmitter ValidationSame as Single Transmitter Validation.

Supports storing results into database 

f C t l Ch tfor Control Charts.



eXLerate 2003 - Industrial Office for oil & gas

GC Validation

Shows the running / last validationShows the running / last validation.

Start Validation : previous results are 

removed.

lt f th i tresults for the running step are 

calculated and displayed after each new 

GC Analysis.

l d bSupports storing results into database 

for Control Charts.
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Transmitter validation report
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Turbine validation display
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Turbine validation report

Validation in principle:

– Integrated reporting

– Integrated SCADA/HMI

– Simple to verify: Excel based

– Fully user‐definable– Fully user‐definable

– Highly flexible, yet secured

– Redundant on all levels

– Significant installed base
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Liquid Metering

Virtual Flow Computer calculations
– Period totalizers, high precision (64-bits)
– ISO-5167
– Liquid density calculations

2 0– 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
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Meter proving – Flow computer

Prover Methods
Built‐in from flow computersp

User defined in application

Standard methods

Prover typesProver types
Ball provers

Compact provers

Master‐meter proving

Result storage
HMI

Database

Reports

Archive
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Liquid proving with ball prover
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Performance Monitoring SCADA
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Station oriented architectures

Network Switch

Redundant
Check meters

Serial US data

SC
A

D
ANew Metering Performance Monitoring system

pulse output pulse output

Check meters

Ex
is

ti
ng

 li
nk

 t
o 

N
ew

 li
nk

 t
o 

PM
S

Metering 
RTU

Redundant Allen-Bradley PLC

S500 S500

2x GC controllers

TJ2
Redundant

Injection meter

TJ3
Redundant

Injection meter

TJ4
Injection meter

Existing system (Except RS232/Ethernet converters)
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Station based Performance Monitoring

Report printer Alarm & Event printer

Performance Monitoring Station
(option)

Performance Monitoring Station 
(Option)

Additional Performance 
Monitoring Operator Station (option)

The 
Internet

HTML

Switch

Report printer p

Dual redundant, synchronized Duty & Standby servers

Ethernet LAN

Keppel Metering 
Station

Performance Monitoring 
Station HMI

Sakra Metering Station

Ethernet - TCP/IP
based gateway

Performance Monitoring 
Station HMI

Tuas Power Station Senoko Metering 

Keppel ORF Metering 
Station

Seraya Metering 
Station

g
Station
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Performance Monitoring functions
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Questions?
Thank you!
Questions?
Please feel free to ask!


