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Digital Solutions to Improvie Coal Plant
Efficiency, Flexibility and Emiissions.
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Today, TWO BILLION PEOPLE &
have insufficient or unreliable poy
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OPPORTUNITIES



An Energy Mix Is Required to Meet the
World’s Growing Demand

T K

| (]

Fossil Fuels
Remains 60%+ of industry
and a must to stabilize the grids

Renewables
Fastest growing segment

Emerging Markets
85% of electricity growth,
each country with unique needs

Affordable, reliable and sustainable power
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Global Power Market

World electrical generation by fuel
(TWh in ‘000s)

~31K
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Power generation and
coal generation is
growing globally
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US Power Market 0

U.S. Electricity Generation by Fuel, All Sectors
thousand megawatthours per day Cld
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What Are the Consegquences?

Coal capaclty
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Coal capacity
dropping
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What Are the Consegquences?

Clp

Coal capacity
dropping

Remaining boilers —
larger, cleaner,
newer
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What Are the Conseguences? o [ )@

Coal capacity
tts
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Coal capacity
dropping

1 800
megawatts

Remaining boilers —
larger, cleaner,
newer
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U.5. coal production, 200515 Weekly spot .steam coal prices in 2015
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US Power Market — What Are the Drivers
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* C O m p etltl O n fo r b aS e I Oad US Electric Power Generation, Shares of Coal
d er e S ef.l:l C I e n Cy vs. Shares of Natural Gas, 1985 to 2015

In each of the last 6 months, more natural
gas was used than coal for electric power

== Coal Share
Natural Gas Share

Source: EIA
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US Power Market — What Are the Drivers

T
« Competition for base load
drives efficiency

e Intermittent nature of
renewables, and gas prices
drives flexibility
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US Power Market — What Are the Drivers =

* Competition for base load Generating Plants Subject to MATS Rule
drives efficiency

e Intermittent nature of
renewables, and gas prices
drives flexibility

« Environmental regulations
drives emissions

13
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Industries Re-imagined with Software =~ -
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Taxi Service

The world’s largest taxi company that owns no vehicles

’

' | $18an
Consumer App Economy

The world’s largest consumer software company only creates a few apps

B | s
Retail to Web Service

The world’s largest retailer that owns no stores
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Industrial loT — Inevitability, Not a Prob

By 2020 over
. Cars connected to by 2020

Installed base 1
of Smart Meters Internet grow six
fold by 2020

Terabytes

a day
generated by
GE Machines

to grow

internet connected 1 5 2 M

light bulbs

bility *
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Energy Is Going Digital o T o

Generation T&D Consuﬁptioﬁ
& Micro.Gén =

Digital Transformation Spending

Utilities Industrial Internet .



7,

What Is the Industry Asking For? D

PROFITABLE
GROWTH

'E

BETTER GREATER EMISSIONS
COMPLIANCE

9

PERFORMANCE RELIABILITY

tﬂl

Leading Efficiency, Increased Flexibility, Lower Emissions, Better Economics
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Industrial Internet Driving OT/IT Convefgégcéu

Physical and Brilliant Machines Industrial Big People and
Analytical Data Work
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Coal Plants Are Big Data Machines

Operational Tradeoffs Financial Tradeoffs
Balances Goals v Points Balances Goals v Points

ESP
50 — 100 points

Mills
20 — 100 Points I-‘

ACI / DSI Systems
20 —40 Points

L

SCR/SNCR
10 — 50 Points

Combustion Process Sootblowing Operations
30 - 100 Points 200 — 300 Points

GE © 2016. All Rights Reserved

FGD
10 — 20 Points
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Digital Capabilities
DIGITAL POWER PLANT FOR STEAM

Performance Optimization — FlexiLoad - Fuel Analyser - Boiler Optimization

$ 1.5% Efficiency 5% Unplanned
Downtime

o gl

Additional power for more than Saving Equivalent to more than

~100,000 homes 105,000 tons 200,000 cars $50,000,000

coal per year off the road in NPV

Delivering better performance, greater efficiency & improved reliability over the life of the plant

GE © 2016. All Rights Reserved Market Reference: 1,000 MW Double Reheat Plant China



The Winning Equation C
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reduced greater
+ emissions = B Economics

1% point efficiency Better ramping Envirolpmental Lomet sl gos

improvement capabilities Compliance

" p22MVILRe Profitable growth
Output Better load following FEQeo_Iuc_ed Co2

* +$30 Million NPV missions :
Over Asset Life Jl[ir:lnp;roved delivery

* - 67,000 Tons Coal Better Air Quality
Consumption _ _

+ - 120,000 Tons CO, Local Project Support Access to financing
Emissions

Per year figures for a 1000 MW plant,
~3,000,000 tons coal consumption

Full plant optimization

Increased value through digitization
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Key Takeaways o — ’//ﬁ
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Coal fired assets data heavy and are

targets for digitization $f N

Implementation of digital software solutions in
... coal-fired assets has shown:

_ * Efficiency can be improved by 0.5-1%

» Baseloaded plants can ramp and follow load better

« NOx, SOx, GHG, and CO excursions can be
reduced
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Questions?
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