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GE

GE Power GE Aviation GE Healthcare

8 Power 1/3 of world’s
electricity

I © ~$98B backlog

~ * Power 2 out of every
3 departures®

* ~$200B backlog

* Helping doctors save
3,000 lives daily

* Well-positioned in high-
growth Life Sciences

GE Renewable Energy GE Transportation Baker Hughes, a GE Company

- —

* Full-stream O&G
company

* Valuable installed base
of 17,000 locomotives

» ~$18B backlog

q * 370+ GW of clean power
= installed

* Vertical integration with

* Deal synergy opportunit
LM Wind Power PIERE OBP /

Built-for-the-Future Capabilities
Additive | Digital | R&D | Global Ops Capital

Industrial domain experience Global Scale Reinvigorate culture built on 125 years
+ digital expertise of reinvention




Endstride Yasanan Dénus(

5 Milyar

internet
kullanicisi

2020

Kaynak: The Future of
the Internet — 7 Big
Predictions of 2020,
Dospeedtest.com

3 Trilyon

IP cihazi

2030

Kaynak: Cisco (50 Billic
by 2020) and Morgan
Stanley (75 Billion by
2020), GE Estimate

400 Milyon

Elektrikli Arag
2040
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GE Dijital - Endistriyel Internet ile Gercek Diinya

https://www.youtube.com/watch?v=0eZm7EFaqUo



https://www.youtube.com/watch?v=OeZm7EFaqUo

EndUstriye etki cok bayuk

Industry

Aviation
Healthcare
Rail

Power

Oil and Gas

Segment

Commercial

System-wide

Freight

Gas-fired generation

Exploration and
development

Type of savings

1% fuel savings

1% reduction in system
inefficiency

1% reduction in system
inefficiency

1% fuel savings

1% reduction in capital
expenditures

; :strative examples based on potential one percent savings applied across specific global industry sectors. Source: GE estimates

Estimated value
over 15 years

(Billion nominal US dollars)

$308B
$638B
$278B

$668B

$908B




Enerji Servis Saglayicilarinin Yasadigi Zorluklar

Enerji Piyasasi -

Uretim Operasyon

TEDARIK

Operasyonel Verimlilik
e Veriye dayali karar mekanizmalarinin eksikligi

e Karmasiklasan ve blylyen projelerle birlikte
ortaya ¢ikan CAPEX kisitlar

e Varliklarin performans ve yasam sireleri ile ilgili
yetersiz kalitede veri

Finansal Optimizasyon
e Artan operasyon ve bakim masraflari

e Rekabetci piyasa ve enerji fiyatlari ile olusan maliyet
baskisi, talep artisinda yavaslhk

e Dagitik Enerji Kaynaklarinin pazarda olusturdugu
volatile

Etkin Bakim

e Cogunlukla periodik bakim stratejileri ve verimsiz
sonuglar

e s ve isci glivenliginde zorluklar

Deger Zinciri

T

iletim Dagitim

GRID

Kaynaklarin etkin i§gijcij Verimligi

kullanimi

e Kaynaklar ve varliklarin
durumunu goériintilemede
eksiklikler

e Yetersiz 6nleyici bakim
yetenekleri

e CAPEX kisitlari

Sebeke

operasyonlarinin

optimizasyonu

¢ Entegre edilmesi gereken
yeni Uretim yaplilari

¢ Sebeke yatirimlarinda
disik yatirim geri dontsi

o Aktif grid yonetimive
enerji yonetim
ekonomisine eksiklikler

e Gorevlendirme ve
performans izleme
yonetimlerinde
yetersizlikler

e Veri eksikligi ve veriye
dayali kararlarin
alinamamasi

Yuk ve Tiiketim
Optimizasyonu

yarattigl katma degerin
iyilestirilmesi ihtiyaci

e Kullanici tiketimive

ilgili yetersiz veri

g
Konut &

Ticari & Sanayi

S

Akilh Sayaglar

PERAKENDE

Maliyet Etkinlik

¢ BT yatirimlarinin maliyeti, yatirimlarin geri donisi ve

esneklikleriile ilgili yasanan problemler

¢ Miusteri iletisimini daha uygun maliyetli kanallara

tasimakta zorluklar

Ciro Artigi

e Degisen ihtiyaclar ve teknolojiile birlikte gelen is

modelleri dogrultusunda yeni Urln ve servisler
gelistirme

i e Misteriye 6zel servis ve tavsiye vermekte zorluklar

e Akilli sayag yatirimlarinin Mdisteri Memnuniyeti

e Hizli degisen musteri talep ve tercihlerine cabuk cevap

verebilecek alt yapilarin olmamasi

e Misteri memnuniyetinde degismeyen durgunluk, fark
degisen tliketici profiliile :

yaratmada zorluklar

e Mdisterinin Urettigi glines veya benzeri enerjiyi grid ile

bitlinlestirmede zorluklar




Teknolojik Donlsim
firsatlarla birlikte geliyor

Artik Makinelerden ve Misterilerimizden
oldukca gtivenilir veri saglayabiliyoruz

Teknoloji ile birbirine baglanan sistemler
sayesinde daha iyi karar alabiliriz

Sistemlerimizin durumu hakkinda bilgiye
ulasmak ve daha dogru 6ngoride
bulunmak her zamankinden daha kolay




Tum varliklarin birbirine bagli oldugu yeni donem

& Emissions

Asset Manager

C GOSN Portfolio Manager M‘
™) —4l )(* 7 et o s x

Fuel Markets
Hydro Electric Hydro System
Cascaded

o 1Y Reservoirs, -
A— 1r Dams, Lakes,

Water Manager

Transportation F055|| Gen

Fuel Manage\ %{
Storage

Rivers, Canals

M‘ Basari icin gerekli olanlar:

- Silolardan kurtulmak

Fuel Contracts . Demand

- Response

Generation/Transmission
Planner

- Sorunlari ortak ¢6zim
Power Markets kiimeleri olusturarak ¢c6zmek

Power Trader

Power Contracts Scheduler - SiStemIerin Optimizasyonu
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Elektrik Deger Zincirinde D

Siber Giivenlik

FOSIL YAKIT

%3 yakit

verimliliginde iyilesme

%10 dretim

kapasite artisi

%3—%4
~ emisyon azalimi

Varlik Performans Yonetimi

NUKLEER

S$2K/ MW

yillik isletme ve
bakim
maliyetlerinde
azalma

yELLYLL
e

jitallesme

Operasyonel Optimizasyon

YENILENEBILIR

%10 isletme ve

bakim maliyetinde
azalma

8% dretim

kapasite artisi

Ticari Optimizasyon

ILETiM VE
DAGITIM

%33 kesintilerde

azalma

%20+ tasima

kapasitesinde artis

P

Dijital Calisan

TiCARI VE ENDUSTRIYEL
MUSTERILER

%10-%20

Eneriji tiiketim tasarrufu

%70 aydinlatma

maliyetlerinde azalma

el e =
S




WHAT IS FIELD SERVICE MANAGEMENT?

Based on: Six Categories of Field Service Management Application Functionality by Jim Robinson, Gartner, July 2016

DEMAND WORK TECHNICIAN ANALYTICS AND

MANAGEMENT PLANNING ENABLEMENT INTEGRATIONS
* lloT Integration Scheduling Scheduling and Reports
e Customer Portal Optimization Routing Dashboards
* CRMIntegration Dispatch Knowledge Base Service
Parts Installed Base Performance
Trunk Stock Mgmt. Metrics

Entitlements

OPERATIONS

« Warranty -« Planned Maintenance - Contracts -« Invoicing
 Reverse Logistics + Depot Repair « RMA




APM Offering Capabilities
GE Digital's APMis a full end-to-end suite that is comprised of four modules designed to increase asset reliability and

availability, while simultaneously reducing cost and risk

% C li d Asset Strat
® S ompliiance an sse rate
x Reliability Management P - Strategy
4 Integrity Management Optimization
Achieve less unplanned downtime by predicting Ensure asset integrity and compliance by Optimize across availability, reliability, risk, and
equipment issues before they occur. monitoring changing risk conditions. costs through intelligent asset strategies.
* Predictive analytics * Hazard analysis * Reliability centered maintenance
* Case and collaboration management « Safety lifecycle management * Failure mode and effects analysis
‘ ROQt cause analygs * Risk based inspection » Strategy management
* Reliability analytics * Inspection management * Strategy library
* Thickness monitoring » Lifecycle cost analysis

* Financial and risk simulation

Anytime, anywhere, unified view of your assets’ current state and health.

Machine and

. * Connectivity * Condition monitoring * Event management
Equipment Health e Data management  Data analysis and visualization * Recommendation management
* EAM integration * Criticality analysis * Benchmarking

This presentation and GE's strategy and possible futurg fieyelpmays & & & ¢bisiddi e HAmge & G Fray Rsdeasrthy b Aba Ry pirdgsor any reason without notice. 11

This document is provided without a warranty of any kind, either express or implied.



GE DIGITAL TWIN

BUSINESS
APPLICATIONS

Transient
Models

Thermal
Models

Anomaly
Models

BUSINESS
ATMOSPHERIC l |l OPTIMIZATION
DATA
OPERATIONS
OPERATIONAL OPTIMIZATION
DATA
ASSET
PERFORMANCE
INSPECTION
AND REPAIR MANAGEMENT
ADVANCED
CONTROLS /

SITE EVENTS EDGE COMPUTING

CYBER

A A A

RELIABILITY CAPACITY EMISSIONS

CUSTOMER KPI's



Digital twin:
Understand the past, see the present, predict the future

Asset Analytics
( model ‘. ".

2
TQD f Understand the past See present condition Predict the future
Historical & context data Current state & Early warnings &
— erformance redictions
b Enowledge P P
ase

SN



GE’s Digital Twin Models .

PREDIX

e o + Q
DATA STATISTICS PHYSICS Digital Twins
Continuous, Unlock trends Apply equipment
accessible expertise
Domain Expertise
1\ Efficiency, Asset Life, Reliability and Operations and A Digital Transformation
availability Maintenance Costs Prescription



Dijital Ikizler - GE

https://www.youtube.com/watch?v=2dCz30L2rTw&t=334s



https://www.youtube.com/watch?v=2dCz3oL2rTw&t=334s

Digital Twin Examples

P == M el | B

Nuke

a0 00 g

Coal cc/cT 086G Wlnd Aviation

.

Combustion Turbine Jet Engine

Heat Exchanger

P

Scrubber

Air Heater ﬂ
Expander Turbines
Steam Turbine
Condenser

Feed Pumps Mills .
NButano
' Gearboxes Compressors N

Generator Centrifugal Fans Hydrotreater Distillation

lI Pumps Tower

-2

Motors ..
Isomerization



1,183,547 Twins and Increasing

Parts Twins
\ | Rotor failure prediction

Product Twins
Steam turbine life optimization

Process Twins
Field engineer scheduling

& | System Twins
g | MegaWatt Bank




Digital Grid - GE

https://www.youtube.com/watch?v=5Ji8dZqkECM

Confidential. Not to be copied, distributed, or reproduced without prior approval.


https://www.youtube.com/watch?v=5Ji8dZqkECM

Cyber Security Impacts Key Business Outcomes

Ensure asset
Improve human safety availability, therefore
output/production

Avoid damage to
critical assets 4

(CapEx avoidance)

Protect reputation and
intellectual property

Meet compliance
5 standards to avoid fines

and penalties
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With GE Digital, we completed our own Digital Transformation

New Operating
Model

Drive mutual
accountability across
digital and operating
units

Preserve the core while
nurturing market
expansion

Technology

World class physics-
based & predictive
models deliver market-
leading APM and field
service solutions

Underpinned by an
extensible platform with
industrial-grade security

Partner
Ecosystem

Co-innovation model
enable partners to jointly
serve GE customers

Culture
Change

FastWorks - hypothesis-
driven agile, iterative
innovation at scale

GE Beliefs

Performance
Development

Business

Model
Innovation

o
-—
-_—
Outcomes-based
agreements

Commercial-incentive
programs

)



imagination at work



