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TOTAL QUALITY-

@ Total Quality Assurance
end-to-end on a global scale
® Global market leader in Assurance
3000+ Auditors, 100,000 Audits annually
@ Global market leader in Testing, Inspection and Certification
1,000+ sites, 100+ countries
@ Innovative and bespoke quality solutions
for our clients, 24/7
@ Constantly evolving our services
to help customers manage increasingly complex risks
@ FTSE 100 company
In the support services sector
@ Market capitalization

over £6 billion
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DELIVERING TOTAL QUALITY SOLUTIONS
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INTERPREILINKING LABORATORY WITH OPERATIONS@

-

winBlendc¢ Crude Quality
winFlowc Organic Deposition

WInProcesg Smart Analytics

wDomain Experts

wKnowledge and experience

wWStrong Global Network

© Intertek Group



INBLEND NIR CHEMOMETRICS (FAST AND PRACTICAI@

N ﬁm

SampleIl Crate
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CS00F70 0 1450452011
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PRINCIPLES INTERANBLENAPPLICATION

SAMPLE PROPERTY FILVIEWOH83 __

COMPONENT MOLE% __ VOL (cm?) cm® OlL g/100g TOTAL (DRY)

d NITROGEN 0.22 2.23 0.0026 0.0026 0.003

Interpret matCheS N IR SpeCtra to data CARBON DIOXIDE 1.54 15.58 0.0289 0.0289 0.028

property files:

METHANE 19.04 192.65 0.1304 0.01 0.1404 0.138

ETHANE 24.21 244.96 0.3109 0.12 0.4309 0.424

" PROPANE 30.60 309.62 0.5764 0.85 1.4264 1.402

144 I-BUTANE 5.88 59.50 0.1460 0.58 0.7260 0.714

Sample Spectrg NE 10.24 103.61 0.2542 1.56 1.8142 1.783

1.2 1 ANE 2.67 27.02 0.0823 1.39 1.4723 1.447

TANE 2.46 24.89 0.0758 177 1.8458 1.814

Y HEXANES+ 3.14 31.77 0.1266 93.72 93.8466 92.247

c 08 [ToTAL 100.00 1011.83 1.7341 100.00 1017341 100.000
§ Density of Stabilised Oil at 60°F 0.8114 glcc

g 06 - Gas Oil Ratio viv 8.21

0.4

L The basic postulate is that th

02 same spectrum equates to
same properties

3700 4200 4700 5200 5700 6200

-0.2

Wavelength
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PREDICTIONS (n)

WClustering algorithms

wWModel selects most appropriate
neighbours

ighbours
sighbo /found but distant

‘ NQ} er Afne}qhboursforapredlctlon
4
M,

WSpectra and properties are
blended

wLinear and nodinear mixing Property X =f ( Prop[N1,N2,N3,N4])
rules
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INFLOW - ASSESSING BLEND STABILITY (n)

A Blend Crudes

Black + = Dark Blue (Expected)
A Black + = Red (Not Expected)
10% H Crud
Use N I R 90% Paraf;ﬁrcy C:ﬁldzgsate
Heavy Crude Qil 10% Heavy Crude +

90% Aromatic Condensate

A Consider Time

Absorbance (-)

A Track Quality

A Patented I
Approach

Paraffinic Condensate + Heavy Crude? 8
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INTERTEK SOLUTIONS FOR TOTAL QUALITY ASSURANCE

Assurance

Testing

Inspection
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Upstream operations

Transportation

Refining and
distribution

Retail operations
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Safety training
Supplier audits
Flow assurance
Business Assurance
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—

Emissions control
Geological services
Production support
Equipment, machinery testing
Life safety and security
equipment testing

—

—

—

Facilities inspection
Vendor inspection
Technical staffing and
inspection services
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Equipment and component 1
certification: industry, power
generation,

Hazardous areas certification
(ETL, ATE¥ECEX

Pipeline Integrity assurance 1
Metering and calibration 1
Pipeline volume and flow 1
measurement

—

Crude and product quality
NDT
Materials testing
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Pipeline integrity
Corrosion inspection
Risk based inspection
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Hazardous areas certification
(ETL, ATE¥ECEX

-

Safety training
Asset Integrity Management
Business Assurance

-

—

Crude and product quality
Metering & Calibration
NDT

Emissions testing
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Cargo inspection
Additivisation
Technical inspection

—

—

Equipment and component 1
certification
Hazardous areas certification

Asset integrity Management 1

Fuel quality 1

Lubricant quality i

Engine, battery testing

Emissions (marine, rail, trucks)
I

-_

Tank inspection
Bunker survey

-_
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Hazardous areas certification
(ETL, ATEK¥ECEX
Certificate of Conformity

-_—

Global supply chain
Management
Management Systems training
Quality, Safety assurance 1
2nd party audits

_—

Petroleum products testing T
Fuel Quality Monitoring
program

Food testing

—C -

-_

Building quality
Appliance and electronic
inspection

Food inspection

-_

-_

Management Systems
certification

-_

Product comparison
NPD process consulting
Corporate Social Responsibility

Oil condition monitoring
Engine testing

Food inspection services

Food product certification
Social Accountability
certification



THE INTERTEK SOLUTION IS ATTRACTIVELY PLACED IN THE I\/IAR@PL

T—
Exploration Primary
Production Logistics
\
Allocation of mora'[r:)l Irri]r?g of
g imingtse pipeline fluids
crude

Benefit: Speed

Benefit: Rapid
assessments

Refinery and
Refined
Products

J

Alternative to
traditional
assay for
optimisation of
crude and
refined
products

Benefit: Speed,
more data, can
be taken online

Secondary
Logistics

\

Online
monitoring of
pipeline fluids

Benefit: Rapid
assessments

Retail
Markets

J

Added value
for traders and
refiners

Benefit: More
data

Derived

product
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Process control
and
optimisation

Benefit: Faster
analysis, can
be used online

Other

- J

Food (Honey,
Brewing)

Agriculture
(Grains and
Silage)

Pharma (Raw
material and
intermediate
product
assurance)



THE INTERTEK SOLUTION IS ATTRACTIVELY PLACED IN THE I\/IAR@PL

Allocation of
co-mingled
crude

Benefit: Speed

Online
monitoring of
pipeline fluids

Benefit: Rapid
assessments

Refinery and
Refined
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OVERVIEW

A UK Clienti Going to be producing a heavy
crude across existing Infrastructure

A Building on previous work on linear spectral
blending

A At certain blend ratios instability is observed

A Stability is detected by spectroscopy and
microscopy

A Spectral inflections indicated instability

© Intertek Group
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BLEND RESULTS

()

Definition of Asphaltene: Toluene Soluble / Heptane Insoluble

S

100% Crude A/ 0% Crude B

70% Crude A/ 30% Crude B

30% Crude A/ 70% Crude B

wTrhe microscopy images above show the effect of increasing saturates in a Crude blend

oXolloidal system, it is in a delicate balance
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OVERVIEW

© Intertek Group

()

w Crudes are blended and stored at the
installation

w Storage time >30 days

w Experimental setup mimics storage tank

w Measurements of spectra, microscopy, and
density taken at O and 30 days

w Samples were taken from top middle and
bottom to assess stratification
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ASSESSMENTS N

Well Mixed System Real Life Scenario
Aggregate Flot Aggregats Piat
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The samples were first homogenized and then left to settle In this case the heavy crude was decanted into the light crude
It can be seen there was little deviation between top middle It can be seen that there is much greater stratification

and bottom for both NIR and Density behaviourover the 30 day period






