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Opportunities
IN Nonmetallics

U.S. - Aramco Supplier Forum

This material is distributed by Aramco Affiliated Services
Wednesday, May 4, 202 Company on behalf of The Saudi Arabian Oil Company.

Houston, Texas Additional information is available at the Department of Justice,
Washington, D.C.
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Saudi Aramco Key Strategic Initiatives

oromco
focus areas on the corporate roadmap
°)
Iktva "
The in-Kingdom Total Value Add
(IKTVA} Program
IKTVA Digital Transformation Sustainability
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Circular Carbon Economy Energy Transition Nonmetallics
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Why are Nonmetallic Materials Important
corrosion, a major issue

oromco

$2_5 Tr”llOn Annual Cost of

Corrosion
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Benefits of Nonmetallic Materials
objectives of Aramco’s nonmetallic program

oromco

E I i m i n ate corrosion to enhance safety, integrity and reliability of
our operations

I\/I i n i m iZ e lifecycle costs by reducing the cost of corrosion,
maintenance or replacement

Red u Ce the carbon footprint considering the entire lifecycle

I\/l aXi m ize the value of our resources by converting oil into high-
value products

G e n e rate revenue from new nonmetallic materials manufacturing
investments to support job creation
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Nonmetallic Growth Opportunities
focused on opportunities across five key industries

2017 2035
Sector Liquid Feed Demand Baseline Demand
1. Packaging 3,027 4,575
) 2. Building & Construction 2,785 4,498
3. Automotive 1,300 1,945
4. Textile 1,200 2,064
5. Electrical & Electronics 988 1,595
6. Appliances 7 288
o 7. Toys and Sports 123 48
8. Railway 26 38
9. Oil & Gas 21 70
10. Renewables 21 57
11. Agriculture 17 19
12. Marine 13 27
13. Aerospace 2

Total Liquid HC Feedstock
(Million BBL/Day)

9.7 16.4
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2035
Disruption-Additional Demand
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oromco

OIll & Gas
Sector

Corrosion Mitigation
Faster Installation

Life Cycle Cost Savings
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Over 6200 Miles of Composite Pipeline
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Oil & Gas - Nonmetallic Focuses

_ _ oramco
upstream, midstream, downstream & in-plant
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Pipeline Downhole Casing Cooling Towers
Blower Fan Tanks
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Reinforced Thermoplastic Pipe (RTP)

significant reduction in installation manhours

aramco

Khurais Flowline Sitework Timeframe
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Carbon Steel RTP

RTP refers to the high strength and durable synthetic piping that is corrosion-resistant, light weight, and suitable
for a wide range of operating temperatures and pressures. It is typically made from high-density polyethylene and
polyethylene raised temperature resins and consists of three layers: the inner layer containing the process
stream; the intermediate layer reinforcing the pipe; and the outer sheath protecting the pipe from impact and
weathering.
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Building &
Construction

- Longer Lasting
- Corrosion Mitigation
- Life Cycle Cost Savings

- Over 75 Applications
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Fiberglass Reinforced Rebar
a move to corrosion-free infrastructure
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Jazan Flood Mitigation Channel
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Building & Construction
other high potential applications

oromco
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Composite Bridge Systems Composite Power Poles Composite Seawalls
Modular Composite Housing Laminated Glass
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Building & Construction

ITHRA

1
ITHRA Great Hall
/
41
Side Entrance Interior
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Center of Excellence for Nonmetallic Building Materials

founding sustaining member

OBJECTIVE

Collaborate globally to drive the
adoption of nonmetallic materials &
products.

CORE FUNCTIONS
m Standards and Specifications

m Technical Committee Acceleration
m Professional Development

Certification of Personnel

7\

N EX

An ACI Center of Excellence for
Nonmetallic Building Materials

NEX

An ACI C&flfter of Exceience for
Nonmetallic Building Materials

R1J
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Automotive

- Lighter Weight
- Less Fuel Consumption

-  Lower Emissions
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Automotive Industry Applications
exploring mass production of carbon fiber

B Pillars/Roof Rails

Roof Header
Today HSLA

Today; DP. PHS

Future: PHS. Gen 3
CFRP Reinfofcement

Future- PHS. Gen 3

Shock Towers
Today MS, HSLA * t
Future. AL Casting

<
Front Crash Structure -
Today: BH, HSLA
Future: HSS. AL 6xxa/7xxx W
W * 4
Bumper Structure Rockers
Today: DP. PHS Today: HSLA
Future; PHS. Gen 3. Floor Future PHS. Gen 3

AL 6xx/7xxx Today. BH. HSLA DP

Future-. BH, HSLA, DP
Closures CFRP Reinforcement
Today: MS, BH. AL6XXX
Future: Ai Gxxx. Magnesium inner
Polymer composite inner
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Body Sides

Today: MS. BH

Future: MS. BH
Reinforced epoxy

oramco
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Packaging

-  Recycle & Repurpose
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Plastic Packaging & Consumer Goods
opportunities in advanced recycling

aromco
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Hybrid Composite Doors Weldable Composite Conventional Steel

with intrusion & door opening Panels with imbedded Casting perimeter frame
detection intrusion detection & corners
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Renewables

- Lighter Weight
-  Faster Installation

- Higher Impact Resistance
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Solar Photovoltaic Panels
replacing glass with polymeric materials

oromco

ETFE

Ax SRS
SABIC launches first polycarbonate building-
integrated photovoltaic panels for roofing,
cladding, and glazing applications. 1

Received by NSD/FARA Registration Unit 05/05/2022 10:20:29 AM



Received by NSD/FARA Registration Unit 05/05/2022 10:20:29 AM

Project REMADE

remanufacturing of thermoset plastics

oramco

Pliable Composite New
Composite

Glass Fiber Reinforced Plastic Solvolysis

(GFRP) Composite Feedstock Composite Reinfusion
Product

WIND BLADES

* Utility non-provisional patent application number PCT/US21/71488 dated 9/16/2021)
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Strategic Collaborations

remanufacturing of thermoset plastics

38+ Global Manufacturers N EX

An ACI Center of Excellence for
Nonmetallic Building Materials

40+ Research Projects

75+ Industrial Prototypes

50+ Granted Patents N I C

non-metallic
iInnovation

centre
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Localization
in-Kingdom total value add

oromco

Iktva Program Overview

The IN-KINGDOM TOTAL VALUE
ADD (iktva) Program

888 R

70% THOUSANDS 30%

LOCAL CONTENT OF JOBS EXPORTS

IKTVA is designed to reward Saudi Aramco’s suppliers for the use and development of local labor and sub-
suppliers
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IKTVA Resources

promoting the utilization of local labor sub-suppliers https://iktva.sa/

-
3.31 I k l V a A sponsored program of
3.11

oromco

KSA & GCC Demand of Structural Components Products

276 2% The KSA demand for opgorrthI grolil
o a4 260 Structural Components is The m-Kingdom Total Value Add soudi oromco
P 250 17 230 expected to grow at 6.5% (IKTVA) Program
. 2.04 ) from 0.85 MM Tons in 2020
~ 200 181 to 1.6 MM Ton in 2030.
Total GCC demand is
150 1.60 expected to reach 3.31 MM iktva 2022Paving The Way to Economic Success
132 141 Tons by year 2030 i -oromeo
1.00 110 117 e i
| —

va

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
OKSA ORestof GCC

Nonmetallic Hub and Association

Structural Components Value Chain Mapping Nonmetallic Business Opportunity
w
CFRP Structural
Carbon Fibre Production Components
Oxidation
Propylene Ammonia Acrylonitrile Polyacrylonitrile Carbonization v 20225 aving The Way o Economic Success
S_u_rface Trea.tmgnt . promco
Sizing and Winding l KEV
Either
Benzene or .
Butane Vinyl Ester Pultrusion Process
- . . GFRP Structural
Styrene Ethylbenzene Unsaturated F”an;)em inding Gomponents
Polyester rocess
Localization Opportunity
. Nonmetallic Business Opportunity
~| Available Locally Sihca Sand Glass fiber
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Aramco Americas Technical Services - Engineering
technology scouting-emerging breakthrough technologies across the five sectors

oramco

A fe. A
Report Engage with i i
Technology i In-Depth P i 929 Piloting a
Scouting . w/Potential IKPs a
Outlook Evaluation S Deployment
Value Table Providers
r n w

Nonmetallics Target Sectors:
1. Oil & Gas
> Upstream, Midstream, Downstream & In-Plant
Building & Construction
Automotive
Packaging

a h WD

Renewables
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Nonmetallic Materials and the Future
transformational potential

aramco

ei

Oil & Gas Marine Aerospace Automotive

Sports Gear Renewables
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oromco

THANK YOU!

%|4

ARAMCO AMERICAS CONTACT
John Baird
John.Baird@aramcoamericas.com
+1 (713)432-4238
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