AV=VAWORLD




April 2025

Fuel Optimization & Sustainability:

Newmont's $1.5M Diesel Savings and 3%

Newmont.

Uptime Improvement

Presented By:

Newmont.

CEREBULB



Newmont at a Glance

THE INDUSTRY'S LEADING GOLD AND COPPER BUSINESS

Founded in

1 921 i A N ¢ ) Gold producer in the
= : = e Z W . world. Listed in the

S&P 500 Index

135.9Moz

Industry’s largest

Employees and \ SRR y gold reserves
contractors - ! s | 1
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Go-Forward Portfolio Focused on Tier 1 Operations

N

NORTH AMERICA

Carlin*

Cortez*

Turquoise Ridge*

Brucejack
Red Chris
AFRICA
Ahafo South
PAPUA NEW
GUINEA LATIN
k_;  Lihir AMERICA L |
AUSTRALIA Pefasquito ‘
Pueblo Viejo*
Boddington Merian
Tanami Cerro Negro
Cadia

Yanacocha

TIER 1 OPERATIONS™

10

Leading portfolio of Tier 1 assets to support decades
of profitable and responsible gold

WORLD-CLASS
COPPER-GOLD PROJECTS

6

Red Chris Block Cave, Wafi-Golpu Block Cave, Yanacocha
Sulfides, Galore Creek, Nueva Unién and Norte Abierto

ANTICIPATED DIVESTITURES

6

CC&V, Eléonore, Musselwhite, Porcupine,
Akyem and Telfer

*Newmont’s minority ownership interest is 38.5% of Nevada Gold Mines and 40% of Pueblo Viejo. **See endnotes re Tier 1 assets.

Located in the World’s Most Favorable Mining Jurisdictions
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Lihir N

PAPUA NEW GUINEA

134Koz 22 years

FY23 Gold Production* Gold Reserve Life

17.5Moz 20.2Moz

Gold Reserves* Gold Resources*

Location: Niolam Island, 900 km from Port Moresby, Papua New Guinea
Metals: Gold
Operations: Open pit

Process: Most of the ore that Lihir produces is refractory and treated using pressure
oxidation before the gold is recovered by a conventional leach process.

Date of First Production: 1997

*As of December 2023 5




Project Goals

Digital to improve Carbon Foot & Equipment Health

Collect & Store & Scale Monitor & Predict & Plan Efficiency & Optimization

NEWMONT CORPORATION



Selected A Transformational Partner INnCEREBULB

CereBulb is a global company that helps organizations navigate the
ever-evolving world of digital transformation. Our mission is to act
as a catalyst, empowering businesses to leverage technology and
data to achieve their goals

v
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Global Locations
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Technology Portfolio
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Team of
Global Experts

450+

Years Combined
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Operating & Owning Cost -789D

CAPEX to OPEX Cost Mapping
Purchase Price
uUSD
$5.5 million to $6.5 million

Typical mine has around 40
to 50 Trucks

Total
Operating § Owning Cost
USD $600 to $1200 Per hour

Owning Costin USD
Depreciation S 500K to S900 K
Insurance S 50K to $100 K
Finance Cost $ 360K to $720K

Total Owning Cost $910,000 to 1.7 Million

Operating Costin USD

Fuel S 500K to $800 K
Maintenance S 400K to $600 K
Tires $ 100K to $320K
Labor $ 200K to $600K
Consumable $ 75K to $100K

Total Operating Cost $1.2 Million to 2.2 Million

*These are indicative numbers not Newmonts



Challenges to Solutions

Challenges to Opportunities

Challenges

- Automated data collection at
site from equipment using OEM

o o T
Connectivity ca7, (CAT) hardware

- Converting encrypted data and

. storing them at Scale in Pl System
Single Source of Truth L .
monitoring data processing

Create a data standard aligned with
ERP (SAP) structure (AF, ERP -
Metadata, FMS)

InterOperability

‘Q;‘v%

Around 50+ Real Time analytics from

Analytics at Scale

<

simple to Complex analytics (Fuel,

Production, Operator & Mechanical)

Action O Driving Action at the site from Insights - Mining
Subject Matter Expert handling change

management

\

Technology

I ™

Solutions



Architecture at High Level

ISA 95 & Data from Multiple Source (End to End Visiblity)

Data Points

300 M

Processed Daily

Analytics

30

Simple to Complex

No. of Equipment

10

CAT | 789D

Data Types

Payload 5 FMS

Faults ERP
Time Series: 1s & 1hr

Zone 1- OT Network

Fleet Management

Zone 2 - iDMZ

DMZ IT Network

Batch File
Collection Server

AVEVA "I DATA
Archive (HA)

HIM - VIMS

Pl Interface

File Decryption &
Process Data Processing
Middleware

PLE

beser [} Pl RDBMS

(FMS & ERP)

CEREBULB

e /-e"e' & ==
scapazmmi |

Level 1
PLC/DCS ﬁ/'
278y
Level 0 :: S
Sensors ;"i. ﬁ
Actuators o L’vl

ISA 95 Architecture

Zone 3 - IT Network

AVEVA Pl Asset
Framework

AVEVA Pl Vision

Users



Data Standard & Structure

Data Interoperability of Data across all Systems “N

01 Enterprise Subcomponent 10

Highest level of hierarchy to get visibility Subcomponent level attribute separation

Eli

of key KPIs, Production, availability etc. for each sensors such as air filter, coolant

temp etc.

02 Country Primary Component (9

Country level roll-ups, KPIs for the Primary component level segregation as
performance of organization per the SAP component code such as
Fuel Used, Production, equipment

availability etc.

engine, transmission, brakes, final drive,
suepsnsion

03 Site Machine (8

Site level roll-ups, KPIs for the Equipment level calculation & KPIs

performance of siteFuel Used, How many No of Faults, Trend Violation, Operator
faults Production, equipment availability induced alarms, Total Tons moved, Total

etc. Fuel Consumed

04 Mine Type Equipment Family Q7

Segmentation of the asset hierarchy as Equipment family level calculation & KPIs
perthe minetype No of Faults at machine family level,
Tones per Gallons, Tones per distance

travelled, 10-10-20 rule.

Open Cut Mine, Underground mine etc.

05 Business Unit Process 06

f'\ KPIs at the Process level about tracking
K/ of the process. Example KPIs would be

Total Tons moved, OEE at process level,

KPIs at the Business level about
performance of business unit
Total Ton moved etc. Total equipment

active, Fuel used etc. production actual vs. target

NEWMONT CORPORATION n



Data Standard & Structure

Asset Frame Work (Templates to Element)

Newmont

P15vsSTEM DATA STANDARDS

LT

j——

SAP DATA REQUIREMENT FOR
PIINTEGRATION

Elements A - Engine
(B Elements A || General ChidElements Attrbutes Ports Analyses MNotification Rules Version
- ﬂ [}
- @ | s
5@ 0 : [ Fiter
& @ 5' _ [#]¢|m #(2 name

oA = Ausiiary B (2] categary: A-EN-01: Engne
- § Dzoy ‘0@ |7 DL - Atmospheric Pressure
- @ D201 o L
+ & Dzov 0 m &7 DL - Engine Derate
- @ DI01
- @ Dzow 0@ | & DL-Engine Load
- [ D20 ‘0m - Engine Speed
- & D201 o
#- @ D201 0m & DL - Throtte Position
il g 3$; s0® | F DL -User Shutdown
- @ D202 0| ¥ TR - Exhaust Temperature Right-Left (avg - Engine Loaded)
- (§ D202 = b
- & 0202 B (2 Category: AEN-0101 : Ar Induction 8 Exhaust system —————— OUD COmMponent
: g Eg; ‘Dm &7 DL - Air Filter Pressure
¥ @ GROG 'O B | gF DL -BoostPresars
3-8 G0 Equi tID -
§- @ GROL quipmen = /0@ | &7 DL -Boost Pressure Status High
- (@ GRO1 . . 7
b @ ot Equipment SN 08 |#o-bostPreswestision 0 s
S gtﬁ: 'Y & DL - Exhaust Differential Temperature Channel Names —
p ' ’ Om &7 DL - Exhaust Temperature Left

- @ Hau Data Loggers

- g OTo4 , ~ Pr|ma ‘@m &7 DL - Exhaust Temperature Right e
B @ OTo4,
: & oT04. . ... _» C ry 0 m 7 DL - Intake Manifold Air Temperature
o BEER omponent . e
| |~ @ B-Transmission &Drive Ling P e |Fo-m ger Inlet Pressure Left
{ b @ C-Drive Train ‘D m &F DL - Turbocharger Inlet Pressure Right
| p= (J D-Implements & Implement Controls PYE PTG e——
i i N ] a = Al - I
| o D £ o W8 ST P (e i 50 Channel Names -
1 (@ DTO4 0m ¥ TR - Boost Pressure (avg - Engine Loaded)
- & OTo4 : Trends
- @ o704 ‘o &7 TR - Exhaust Temperature Left (max - Engine Loaded)
: g m: 0 m &7 TR - Exhaust Temperature Right (max - Engine Loaded)
- g 705! E (2 Category: A-EN-01-05 : Fuel Systam
[ DT0s
463'1'05( ‘0m & DL - Fuel Filter Status
- @ OT06 . ‘0m & DL -Fuel Level

INTEGRATION OF THE
QAL ERP CODES INTO AF
STRUCTURE
ﬂ SAP PM SCHEDULE AND

WO INFORMATION

FMS CURRENT STATUS
AND FUEL FILL LINE INFO

ASSET META DATA
INFORMATION

NEWMONT CORPORATION 12



Prescriptive Notifications

Email to ERP Integration

Integration of the ERP (SAP) and FMS (Fleet Management
System) data into the Pl System

Detailed Notifications with supporting parameter and
Prescriptive Notifications

Meta data integration from ERP

Embedded PI Vision display

Integration of the Root Cause and Suggested Actions into the
Notifications

SAP integration possible

Integration of the Support material links (Fluids data, O&M
manual, Bl dashboard, ERP Links)

Efficiency in creating recommendation 2+ hours
Reviewing data of fleet of around 50+ trucks every day
vS. once a week due to separate data sources.

Equipment Health Alert: DT061 - [N (SAP 10: [N 1) High Exhaust Temperature Left (Major) on 07/08/2024 21:25:09

PiNotifications @
T Arkit Dherajiys Seerebulb com

Parameters Value: Severity:
07/08/2024 21:25:09 Thia snsbytics i fred doe b3 Migh bahaviour condition detacted in § hours out of 11 hours time duration for [xhaurt

For any queries regarding this alert of suggested updates, please contact Newmont Reliability Team.




Value Story Fuel Savings

lean Fuel Burn due to Low Boost Pressure

* Investigating engine to ensure it performs correctly on
the haul cycle, the two maijor clues are Boost pressure
and Exhaust temperature difference between the right
and left exhaust temperatures.

* As you will notice there is a large difference in exhaust
temperatures and a variance of over 12 kPa in boost

pressures.

* The first clue is the boost pressure. The maintenance
team needs to investigate the engine for boost leaks.

a0

30 F

20

y

2/20/2024 12:00:00 AM

.
4d

2/24/2024 12:00:00 AM

. . . 5 =
Boost leaks will reduce power from the truck, and it will [ Patn Descriiion Veue  |Unis | Trend  |Average | Minmum | Maximum | Range
iti - i iti RI-Lt Exh Te - Engil -1.145 c 0.33767 12 10 2
burn an additional 10-20 liters of additional fuel per hour.  |[TEEE———— RELL Bih Temp (g - Engine N
Exhaust Temperature Right-Left (avg - Engine Loaded)
RU-Lt Exh T - Engi 20277 c bl 21667 | 16 29 13
island Mine\Open Pit Mining\Mining\Haul\Dump Truck\DT Engine|TR - Loaded) FOR [UCSos ‘ ‘
} Exhaust Right-Left (avg - Engine Loaded) |
Path Description Value Units Trend Average Rt-Lt Exh Temp (avg - Engine 8| cc | MW 13.527 | 4 21 2
: - = | Island Mine\Open Pit Mining\Mining\Haul\Dump Truck! ngine|TR - Loaded)
Boost Pres (avg 119.9 kPa W 109.9 | | Exhaust Temperature Right-Left (avg - Engine Loaded)
. - Engine Rt-Lt Exh Temp (avg - Engine 82775 c\wh_— 48326 | 0 1 1
pen Pit Loaded) sland Mine\Open Pit Mining\Mining\Haul\Dump Truck\DT08: Engine[TR - Loaded) ‘
Mining\Mining\Haul\Dump Truck\DT063- Exhaust Temperature Right-Left (avg - Engine Loaded) |
*\A - Engine|TR - Boost Pressure
(avg - Engine Loaded)
Boost Pres (avg 116.9 kPa "'Wv"'“‘"}/ 112.9 75.0 1295 545
- Engine
pen Pit Loaded)
Mining\Mining\Haul\Dump Truck\DT065- o
ERA - Engine|TR - Boost Pressure Low Boost pressure causing more
(avg - Engine Loaded) .s®
T .
Boost Pres (avg 183 kPa ”V"“VW"V“ 1045 34.0 1295 955] g0®* Ieaner fuel burn
- Engine os®
pen Pit Loaded) es® .
Mining\Mining\Haul\Dump Truck\DTO072- .s® .
- Engine|TR - Boost Pressure S A
(avg - Engine Loaded) l l -
Boost Pres (avg 843 kPa |[YW__— 88.0 63.0 119.0 56.0
: -Engine Slow truck across the fleet
pen Pit Loaded)
Mining'Mining\Haul\Dump Truck\DT083-
- Engine|TR - Boost Pressure
(avg - Engine Loaded)




Value Story - Fuel Savings Continued

Fuel Benchmarking for Fleet

Engine which are burning

Truck Fuel Sum ' SMH Difference Average Fuel Rate Additional | Extra fuel Diesel price Cost of additional high fuel and ljaving
(Operational Hours) fuel bumed | bumed perlL fuel bumed boost related issues
per HR

D10 40116.88002 427.0039063 93.9 18 7,686 $1.70 $13,086 .
D10 39810.29002 447.9492188 88.9 13 5811+ $1.70 $9,878
D10 41896.03996 474.2304688 88.3 12 5,688 & $1.70 $9,669 COS t AVO | d ance
_D10 35565.22998 406.8125 87.4 11 4,466 $1.70 $7.592 . . .
%6 N i e L " iy s e Data normalization by operating hours,
_D10 42125.10007 498,2578125 845 9 4,482 $1.70 $7.619 operatlng condltlons and operatlon
D10 46336.78001 549.2890625 84.4 9 4,941 $1.70 $8,400
_DT0 41688.80007 494.4980469 84.3 8 3,952 $1.70 $6,718 durmg same area of mine
_D10 42965.44999 516.234375 83.2 7 3612 $1.70 $6,140
_DT0 34188.29002 41478125 824 6 2,484 $1.70 $4,222

_DT0 46287.42096 562.2109375 82.3 6 3372 $1.70 $5,732
_DT0 9307.390011 114.0234375 81.6 5 570 $1.70 $969
D10 j 47046.56999 578.109375 81.4 5 2,890 $1.70 $4,913

D10 35285.72003 434.2421875 81.3 5 2,170 $1.70 $3,689 Fuel Usage Reduction up to 59’000 Liters
_DT0 34241.34996 421.890625 81.2 5 2,105 $1.70 $3,578 . . .
D10 39328.5501 488.7460938 80.5 per month has been identified which
D10 43195.80005 538.9140625 80.2 5 .

pTO 31501.73999 393.203125 80.1 eluates to 5% Fuel consumption
D10 25634.41002 322.5390625 795

D10 37608.92003 478.2734375 78.6

D10 45401.74006 580.2226563 78.2

D10 35212.77999 452.8417969 77.8

D10 40432.29002 526.8515625 76.7
D10 29804.71995 393.5078125 76.0

D10 35794.77003 488.0234375 733 5% Total Emission

_DT0 31800.21004 441.0703125 721
_p1o | 37388.86 542.84375 68.9 2
_o1o ‘» 0 568.15625 0 Jﬁ ,7 Fuel 159 Tons of CO

Total (~ 59,333 $100,861 ). :
— —... —_— per month
L 4
L 4
This is what ..h.
the ideal Yoo,

trucks should

look like ) $100k

per month

Cost avoided



Abnormal shift time detection

Value Story - Transmission Failure N

AVEVA™ Pl Vision™ " @ NewDisplay | m | newcrestwiliamsse | @

HE 8 A flle D e e Popup Trend 0 B X

[ 1300612024 7.09.25 PM
” ©0.82344| r
e 0525
L] 141
e 055
| i3

. 5a3:4]
|
|

. LT S
'Ml'r" E L .n’:u'.l>’||| e
I{l" !l‘ly | v’ i | ‘ | [\ Aug 13

—_— Higher Shift Time

of
- Gear Shift 2to 3
L 7/ /xﬁ l " ** Gear Shift 4to 5
~ " / l"A u‘ﬂ \ 4' L ) ﬁl l.‘ J l
oo '1” ‘ 1 \l . YR 1/ Hq ._J A 1,50 I
s “IJ a "\7‘7 gj‘ Uj‘é“.ﬁ ll...VMIHiLj x‘i”.rrﬂll"l Im'“ﬁm.ﬂ‘! it ln i3 i nlmu.t.mm-'lm
;'4.\ | '1. WU »l' d. M mmwlv v m.u (] ‘\.ll" 1 Y M ‘ 9N il AV VO ~JU -
Abnormal Documentation

Cost Avoidance

Abnormal Shift led to high Cycle Time. (High Shift
can cause machine to run slow)

Aug 21 )

100 hrs Production Downtime Savings
0 Saving (Failure of component)
Pl notifications for Fluid Sample revealed
Abnormal Shift & High Oxidation & $120k Parts Cost Avoidance
High Transmission Oil Temp Elevated Nonferrous Material in

(Planned Downtime vs. Unplanned)
the Trans Screen




Low Engine Oil Pressure

Data Interoperability of Data across all Systems

Abnormal Documentation

Newmont Overview ~ | e | Equipment * |  Operalors ~

Oil Pressure

a SAPID 2301007063 a Target Payload Weaight 1311t B Mo Of Gear Shifts 3969

E Last Received Date :  8/1/2024 125359 AM B Operating Hours 21.26h uTolaI Distance Travel © 203 km

m Last Maint. Date NA Upcoming Maint Date ©  NA B TotetFusl Burnd Las6L Subo t. I .I . h . . . . .

0 evosass A ) Urcoming WO Datts: A FotBumed: 1,228 ptimal oll pressure; exhaust Optimization Component longevity yielded
Bos @ wsrorimoe: B Uscoming FustFaTime . A B ot Tormes Moved - 33991 temperature disparity

TR - Engine Oil Pressure Average Low

e Cost Avoidance

Report

S “"m e Severely compromised injector seals and a
A T fractured rocker arm, resulting in a non-firing
e = injector, necessitated immediate component
replacement, impacting planned maintenance
I
ror schedules
Minor
70 hrs Production Downtime Savings
Saving (Failure of component)

$175k Parts Cost Avoidance
(Planned Downtime vs. Unplanned)



Optimization of Consumables N

Extension of the component life

4 kPa

11 Iy ! I
| ‘|||'-|l| Al I | N L N T [

Engine filter
behaviour for 6
months

Cost Avoidance

$4.3k Parts reduction

Condition Based ) Extend servicing by ) Reduce Labour & to per truck per

Change of Filters over 1;‘000 -1,500 Part Cost $6.5k anum
ours

18



Fuel Optimization & Sustainability:
Newmont's $1.5M Diesel Savings and
3% Uptime Improvement

Challenge
* Absence of the single source of truth for the mobile fleet data

* Use of the analytics in the field
* Data interoperability was minimal
e Change Management

Solutions
e PI System was implemented to capture mobile fleet data and

various analytics were written and enabled by SME's
* To implement action on insights generated by Pl Analytics, change
management, coaching and mentoring was critical

Result
* Availability Improvement - 3%
 Fuel Reduction Opportunity Identified - 5% ($1.5 M)
* Emission Reduction Opportunity Identified - Significant Tons of
co?
* Data Driven decision making




Newmont.

Digitalization CEREBULB
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