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Digit ala lösningar…
för ett  mer ef fektivt f ramtida els ys tem



Common trends

Power indust ry environment
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Aging Demands Maint enance Regulat ions 

Signif icant T  & D 
infras tructure is  at  or near 
end of  life.

Source: EEI, Analysis US infrastructure

Increas ing load and fault  
levels
Complex networks  due to 
renewable
E ros ion of  s kill engineering 
and operation s taf f  retire

Longer maintenance cycles , 
keeping s ame performance
Limited outage t ime
Les s  maintenance being 
performed

Bus ines s  performance 
demands  higher return on 
inves tment
Government regulations  (e.g. 
quality of  s upply)
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Elect ric power syst em of  t he f ut ure
Core themes  def ined by Cigré

 Bi-directional energy f low

 Application of  „S mart Metering“ and major need for information 
exchange.

 More power electronics  for AC and DC.  

 S torage for grid s tability. . 

 New market des ign and market rules  & regulations .

 New grid protection concepts  in order to cope with characteris t ics  
of  renewable generation.

 New environmental and energy ef f iciency regulations .  

 Increas e capacity and eff iciency of  as s ets .

 Involvement of  s takeholders  in the development of  adequate grid 
infras tructure to cope with future requirements .

Characteristics

Quelle 10  Themen: CIGRE  “E lectricity s upply s ys tem of  the future”, 20 14
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Wind and solar growt h in parit y t o Nuclear development  in t he 70-t hies

May 19, 2017 | Slide 4
http://www.bp.com/content/dam/bp/excel/Energy-Economics/statistical-review-2016/bp-statistical-review-of-world-energy-2016-workbook.xlsx
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Years  after "introduction"

Growth Comparis on Nuclear E lectricity and Solar+Wind

Sum Solar+Wind

Nuclear Shifted 34 years



8 cons ecutive hours  with negative prices

Calif ornia 2017
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How much weat her dependent  product ion can we have?
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© ABB Group
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% Weather 
dependent 
production 100 %

Dispatchable
production 
Hydro, Biofuel, 
Nuclear, CCS, 
W2G…

Time

Today

“Load” noise 
region 

Predictability

Transmission and /or Storage 
needed (Who invests?)

ICT: Demand Side Management, Improved 
Weather forecasts & Demand prediction (Cheapest 
option?)

(12 years, 50%)

Weather 
dependent 
production

Exact level will be decided by cost for 
transmission/storage vs alternatives

Slowdown expected 
Profitability = 
Market Value – Energy Cost (e.g. 
LCOE) 
must be positive

Investments needed to move production in 
time or geographically

0 %
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The pioneering t echnology leader
E nabling a s tronger, s marter and greener grid

Ultra High Voltage DC and AC

Res ilient trans formers

Power quality s olutions  & FACT S 1

Interconnectors

Digital s ubs tations

Grid automation

Sens or-bas ed technologies

E nterpris e s oftware s olutions

E co-ef f icient Gas  Ins ulated 
Switchgear 

Ultra low los s , amorphous  core and 
biodegradable oil trans formers

HVDC Light2 and FACT S for 
renewable integration

Stronger Smarter Greener

S lide 7
1 Flexible Alternating Current Trans mis s ion Sys tems  
2 Voltage Source Convers ion
3 Gas  Ins ulated Switchgear

Continuously breaking records: 
more power over longer distances 
(12 GW over 3,000 km)

Digital substation: smart 
configuration and interoperability, 
up to 80% less cabling, up to 50% 
less outages

Transformers: up to 70% less losses
GIS3: up to ~100% less greenhouse gases
FACTS: more capacity in existing lines



Media is focused on B2C but  t he “killer app” is in B2B
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Digit al t echnologies are driving new innovat ion in indust rial market s

Virt ual/ augment ed 
realit y

Sof t ware-def ined 
machines Machine learning

Time-sensit ive 
net working Big dat a

Inexpensive comput ing Cloud comput ing Cybersecurit y Connect ivit y Blockchain



A $4 – 11 trillion digital opportunity by 20 25

ABB is in t he “eye of  t he st orm”  f or massive value migrat ion

May 19, 20 17 Sources : McK ins ey Global Ins t itute

1Bas ed on top-down es timate of  potential net economic benefit , including cons umer s urplus
S lide 9

Range of  s ized potential 
economic impact 

Low
High

Disrupt ive t echnologies will have subst ant ial impact  by 2025 (economic impact of  12 mos t s ignif icant technologies , $ trillions , annual)

3.9 – 11.1

3.7 – 10 .8

5.2 – 6.7

1.7 – 6.2

1.7 – 4.5

0 .2 – 1.9

0 .7 – 1.6

0 .1 – 0 .6

0 .2 – 0 .6

0 .2 – 0 .5

0 .1 – 0 5.

0 .2 – 0 .3

Internet of  T hings

Mobile internet

Automation of  knowledge work

Cloud technology

Advanced robotics

Autonomous  and near-autonomous  vehicles

Next-generations  genomics

E nergy s torage

3D printing

Advanced materials

Advanced Oil & Gas  exploration and recovery

Renewable energy

1

2

3

4

5

6
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Comput ing + connect ivit y + cloud + analyt ics set  t o unlock value

Indust rial market s primed t o adopt  digit al t echnologies

May 19, 20 17

Note: relat ive s ize of  indus try for advanced economies
Source: ABB analys isS lide 10

Time

Digit al S-Curve
Level of  

digit alizat ion

ABB end-market

Other indus tries



Mast ering t he cont rol room
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What  does it  t ake t o win in digit al?

From physical t o digit al dif f erent iat ion

Maint enance

Operat ion

Cont rol

Service act ion

Set  point s

Cont rol signals

Plant  /  equip. healt h

Operat ional dat a

Measurement s



ABB Abilit y™: indust ry-leading digit al solut ions
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CustomersABB Abilit y™:
Digit ally connected product s & services

 Uptime

 Speed

 Yield

 Safety

 Security

Our expertis e
Information

T echnology

K now-how



Reduced inst allat ion t ime (<40 % ), maintenance cos ts  (<50 % ) and outage t ime (<50 % ) 

May 19, 20 17 S lide 13

Ut ilit ies SE LE CTION

Asset   performance 
management

Dist ribut ed energy resource 
management

Maint enance workf low 
management Energy market  t rading syst em

Aut omat ed digit al subst at ion St andard IP communicat ions Microgrids



Digit ally connect ed product s and services providing expert ise
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How ABB Abilit y™ solut ions deliver value

Do more AutomateAct

Do better Optimize

As s es sK now more

Analyze

Sense



Digit ally connect ed product s and services providing expert ise
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How ABB Abilit y™ solut ions deliver value

K now more

Do more

Do better

T ogether

As s es s

Automate

Optimize

Collaborate
Analyze

ActSense

Analyze

ActSense

Analyze

ActSense

Analyze

ActSense
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Digit al Subst at ion
E nable higher reliability and productivity in f leet s ervice

Fleet 
Management

Subs tation 
Information

Product 
Information

Data 
Capture

S lide 16

Secondary equipment

Subs tation Health

As s et Health Center 

Fleet health: Guide for optimized s elective f leet maintenance planning bas ed on 
ris ks  vers us  importance of  as s ets

Diagnos is  and vis ual ris k s tatus  information of  equipment at 
s ubs tation/ plant level

Primary equipment

Product level analys is  and s torage of  data
Product s pecif ic f ingerprint

S ignals  f rom s ens ors  
Off  line maintenance, f ield tes ting and product data
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Asset  management
Data analytics  and condition monitoring features  enable ABB’s  as s et health center 

Monitor Diagnos e Decide Act

S lide 17

Work order and s ite s ervices

Remote controlAs s et Health Center

Workforce and As s et Management

K ey Performance Indicators

Analytics  and Diagnos tics

Condition and life t ime monitoring 



Asset  management  solut ion

Asset  Healt h Cent er
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S ituation and challenge: 
– Critical as s ets  to be analyzed: 3,50 0  s ubs tations , 8,667 trans formers , 10 ,737 

breakers , 274 batteries ; 33%  trans formers  over 50 yrs  old; 18%  over 60 yrs  
– How can AE P prevent failures , optimize maintenance and prioritize renewals ?

Solution:
– ABB As s et Health Center
– Cons olidated SCADA, s ens or & maintenance data analyzed via indus try-leading 

as s et performance models

Benef its :
– T arget 15%  s avings  on O&M
– Automatic alerts , action recommendations  & priorities

• Prevent ed at  least  t hree t ransformer f ailures
– Cons is tent prioritization of  as s et replacements
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Digit alizat ion opens up new, large opport unit ies
Increas ed productivity: uptime, s peed, yield

S lide 19

Digit alizat ion via int elligent  product s, communicat ion and sof t ware

Digital equipment Digitally-enhanced 
s ys tems

Operations  and as s et 
optimization s oftware

Real-t ime s upervis ion

Higher reliability 

Maintenance optimization

Fas ter ins tallat ion, more 
conf igurable

Power quality

Better integration of  renewables

Managing volatile s upply & 
demand

Real-t ime control

S mart as s et management

Planning optimization



What is  the next (next) generation of the digital revolution 

Digit alizat ion is quickly ent ering int o t he power grid
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• Going f rom s ynchronous  
machines  to power electronics  
controlled generation

Power generation change 
characteris t ics

Completely new 
applications  are emerging 

fas t

Pos t IE C 61850  

• New s ervice s ervices , t ime bas ed 
to condition/ ris k bas ed 
philos ophy

• Dynamic rating of  cables , OH 
and trans formers , dynamically 5-
20 %  higher capacity

• Optimization of  los s es  and 
voltage prof iles  es pecially in 
dis tribution grids  with a lot  of  
PV, E V and Storage

• T rans active trading, => Reduce 
peak demand with 8% . 

• Block chain micro payments?

• Self -conf iguring devices  with 
data f rom the web, plug and 
play/ forget

• Grid S ingularity in Aus tria
• Solarcoin MIT  s tart-up
• T rans active grid in New 

York

E nergy Storage



Many t rends in grid energy st orage
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Resident ial

G

Indust ry

Convent ional

Weather Variable 
Product ion

Out age
Power Qualit y
Losses
Ut ilizat ion

Grid const raint s

Product ion Opt imizat ion

Weat her dependent  product ion

Tarif f  reduct ion

Grows 26% annually

Thermal St orage

“Blockchain” P2P-t rading

Roof  PV

EV

Fast  price drop
Legislat ion lagging
Fast  deployment  possible (3 years->3 mont hs)
New suppliers

Few, large or many, small?



Slight  decline in absolut e t erms. How will it  develop? Impact  on grid?
OECD uses half  of  t he worlds elect ric consumpt ion

May 19, 20 17 https :/ / data.oecd.org/ energy/ electricity-generation.htmS lide 22
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• Increas ed utility revenues
• New grid inves tments
• Storage to defer/ delay grid 

inves tments ?

• Decreas ed utility revenues
• Aging as s ets
• Life extens ion

E conomic upturn
Fos s il fuel -> E lectricity
New type of  electric loads

E nergy E ff iciency
Rooftop PV
E conomic downturn



The digit al power grid

Int ernet  of Energy
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