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This Is Statnett

» Statnettis the Transmission System
Operator in the Norwegian energy system

» Statnett operates and owns about 11 000 km
of lines and cables and approximately
150 transformer stations throughout Norway

* Operations are monitored continuously by
one national control centre and two regional
control centres

» Statnett is also responsible for interconnectors
to Sweden, Denmark and the Netherlands

The future is electric
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IN

short

Everything is dependent on electricity

Our society is already electrified. Electricity is
perhaps our most important infrastructure

The future is electric

Electricity is the energy carrier of the future — it is
both climate and user friendly

The power system — a balancing act

The power system is constantly put to the test.
Operational reliability is our number one priority

Next generation power system

The future is electric

The power system and the transmission grid are among
the main arteries of modern society. To facilitate the
transition to an electric future necessitates further
development of the power system.
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Statnett
It is all about keeping the lights on..

And it Is getting more difficult
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Statnett
During all (weather) conditions

'~ Heavy icing

Hurricanes

Outage of
production units,
or critical
components

For as low cost as possible

The futu
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With many uncertainties
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Statnett
The Next Generation Power System

Smart transmission

Centralised power and
heat generation

Electrification of transport

Source! 1 |IEA — ETP 2014 (IEA scenario 2050)

The future is electric
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Electricity demand will increase
Power generation is responsible for 40% of global CO2 emissions
A sustainable power sector implies a huge change from today
 Electrification of the Global Energy System 
Electricity will increasingly power the world's economies this century 
Rapid evolution in the character of supply, coupled with the fact that growth in electricity demand is outpacing all other final energy carriers, requires increasingly strategic approaches to balance supply and demand. Power generation is responsible for roughly 40% of global CO2 emissions. Decarbonising the sector impacts the entire energy system and is crucial for achieving deep emissions cuts in a relatively short time, as required by 2050 in the 2DS. If achieved, the 2DS gives the world at least a 50% chance of keeping average global temperature rise from pre-industrial levels below 2°C. 

This is an illustration of how a future power system could be, made by the International Energy Agency – IEA. We know that in the future the demand for electricity will increase. But how we solve the task is far from given. 
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Changes that challenge the way the Nordic Power System is planned and operated

Flexibility Capacity Inertia Frequency quality

I » b
2015 2025 2015 2025" 2015 2025 2015 2025

Norway Is part of the Nordic

synchronous area
Import + production = export + consumption + losses

The future is electric
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We need more than clean energy production alone

'manual system operation’ 1:1 Alert - Action N:1 Cockpit functionality needed ‘automatic system operation'

Increased complexity O:iaelrl\égﬂ:ltgy

Tradmonal Detailed manual control 1:1 > > Needed: Control Strategy and Automation 1: N

We need full insight and control — at all times _




How to achieve full insight and control? Statnett
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Decision making

i 4 Complete models of the power
Predictive Prescriptive =3 “ system and its components with
analytics analytics - i regards to aging, dynamics,
performance and failure
mechanisms.

Real-time decision support

No restrictions in communication
technology and data harvesting,
processing and storage

Sensors measure all primary and
secondary parameters:

Voltage, power, phase angles,
pressure and temperatures,
humidity, vibrations

The future is electric
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This means that ICT, measurements and data will have a dominating
role in the Next Generation Power System

system can be measured I transfer, storage and
i T analysis of data

All components

The future is electric




Our challenges are (too?) many

~ Interconnectors € |
Predictive Maintenance & Architecture
B . D ©  Automation
[T
N-1 1g ata 3 SCADA/EMS

Renewable Energy Realt‘ime g Machine Learning

Smart Grid--

: Observabilit
Cyber Secur]ty Control ?eg:t;elr!res Analytics
ICT Increased Complexity . . Intelligence

O Operational Security Extreme Weather

Wide Area Monitoring & Control
Demand Side Response

The future is electric
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In which areas are we alreadv working?

« ENTSO-E RDIC has divided e oo —=
« Power System Modernisation S ——

Security and System Stability = 070 C(D —

« Power System Flexibility B —
 Power System Economicsand . o007
« ICT & Digitalisation of the Powe ™ .=

T13 Flecible grid usa

T14 Inferaction with energy newwark:

ca T15 Market— grid integration
Power System
Economics & T16 Business modals
Efficiency
T1T Flexible markst design
€3 T1E Bigdata
ICT &
Digitalisationof ~ T19 Stndardisation & dat ecchange
Power System
T20 Intemet of Things C

T2 Cybersecurity

Fig. 18: Owerview of timetable of chesters and FOs (brown blocks refer 1o Horion 2020 already known indicati

The future is electric




The future is electric

Areas with high R&l priority

=

Asset management

2. Joint TSO/DSO activities and improved
coordination between boundary grids

3. Market design

Statnett




Statnett
Area 1 — Asset management

 Asset management aims to validate the benefit of
individual lifetime condition and life expectation
assessment compared to an average assessment of
several similar components based on generic
parameters (age of equipment, switching steps, etc.)
and to establish evaluation/estimation protocols for
component statuses that are comparable across
TSOs.
In addition, maintenance activities with the
network ‘live’, and implementation of
devices and robotics for problem detection
deserve to be addressed.

The future is electric
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Area 2 — TSO/DSO activities

« Joint TSO/DSO activities and improved coordination
between boundary grids aim to develop simulation tools and
methods that detect weaknesses in the system with respect to
the reconnection of DER and storage systems and the risk of
breakdowns caused by reconnection. Emerging ancillary
services from aggregated small-energy sources and
demand response and management at the DSO level provide
extra means and system services for
TSO operation. New modelling methods
and tools for steady-state and
dynamic analyses should also be developed.

The future is electric

http://www.jornalrondonia.cont’br/lerConteudo.php?id=1646
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Area 3 — Market design

« Market design aims to investigate interactions
among system operations, dynamic capacity,
reserve allocation methods, and design grid tariff
mechanisms for active demand-side management
and to correlate the load curve and integration of

renewable energy sources at the regional and pan-
European levels.



Sustainable System
Development

Climate and Environment

Cost-effective development

of power systems

Innovative
Technology

20 % faster
20 % safer
20 % cheaper

X

Smart Grid

Better utilization of the
grid
Safer and cheaper
operation

Probabilistic risk
assessment

Aluminum and
composite pylons

Smart asset
management

Greener
construction work

Model development

Smart grid
de\glopg::ant Stat ne tt

Installing markers

ICEBOX using a robot

Pilot Northern Smart surveillance

: 204 A
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Our areas of digitalization

o , Digital Cyber physical
Self-diagnosis infrastructure
HO 1 'y o

The future is electric
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Selvdiagnose
PMU
Sensorer
Automatisk analyse av data
Raskere handling
Automatiske inkoblinger
Raskere svar til kunder
Raskere prosjektering
Predikering
Basert på selvdiagnose og maskinlæring
Esk FRR, ubalanser, komponent status, vedlikeholdsbehov
Eks budsjett etc
Digital infrastruktur
Hardware
Databaser, datalaker, skytjenester
Cyber physical security
Modellutvikling
Værmodeller
Kraftsystemmodeller
Marketsmodeller
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Where and for what do we need measurements?

 The National Control Center
» 'Keeping the balance'

e Regional Control Center
 'Voltage and stability'

e The Surveillance Center
e 'Asset management'’

The future is electric




Statnett
From sensor to decission support

 What are the right measurements?
e Do you dare to take a component out of service
based on the data from one or more sensor?

. : , - ) . Visualization & Tools for
Sensing Technologies Information and Communications Technologies Algorithms Asset Staff & Operotors



Statnett
High requirements to measurements

« Data quality is one of our major challenges

» Sensors and Measurements should NOT:
Reduce life time

Endanger security of supply
Lead to a need for replacing the whole component

Increase risks for cyber security

* They should:
* Provide accurate and real time data
» Be fast, reliable
« Be compatible with TSO infrastructure
 Allow for probabilistic operation and asset management

Sensing Technologies
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What kind of measurements are needed?

. Examples are: DIFFERENT TYPES OF SENSQ@

e Time measurements oo Gt 2L,

* Weather measurements L SN ;S @
* Lightning - e
- Temperature ) —l AR P
° W|nd Sm:l in Sensor msm wmms:m
* Ice - e T “D
° SO|aI’ rad|at|0n mﬁwm&um Touch Sensor Ph::'l,n:l::!u Soil Molshure Sensor

s PMU

At this moment they do not give the same output — better standard is needed
* Power Quality instruments
Different sensors
Certification of sensors for the power industry is needed
EMC measurements
Vibration measurements
Current, Voltage measurements in digital components
Measurements for improving models
Positioning by GPS

* For machines, robots and animals (goats, reindeer, birds)

The future is electric




Roadmap for sensors | Statnett

Goal

Activities

The future is electric

Existing data
available for
improved asset
management

Sensors give
increased capacit
and increased us

More measurements of assets

data gives foundatior‘

for increased asset

availability

Complete ‘

datasets of the
most important
parameters give
reduced asset

management
costs Phase 4: Avanced tools for asset management and operation

Phase 3: New sensor types

Phase 2: Standardised set 0
sensor in new assetts and

Phase 1: control on data

flow

2018

2019 2020 2020+

Statnett
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Prioritised sensors for acsat mananament

ICEBOX sensors for icing
PD (cables)
Optical CT
Motion in circuit breaker
OVL communicaton and current
Communication of AWM - light
Transformer Temperature
Gass i oll
Pressure/moisture cable termination
Cable temperature (DTS/Hotspot)
VT surveillance
Gas-density in SF6

Phase 1: Data control — Phase 2: Standardisation — Phase 3: New sensors — Phase 4:Advanced asset management

o 2018 2019 2020 2020+ g -
The future is electric
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Compatibility with infrastructure

lllustrasjon av fremtidig innsamlingsinfrastruktur

.
» Cyber securit - s
Instrumentering Innsamling Distribusjon Anvendelse

(microservice/container l@sning) (En til mange / Pub-Sub)
. .

» Standardisation - eootes) winluln

Qualitrol Feilskriver ‘7—b Adapter . of
1 (| AutoDig
| IEEEc37.118 . |
measurements o i
. . PY > .
Elspec N IEC81850/ | Je o]  DataScience
u I I Spenningskvalitetsmaler |« " PQScada Adapter ® »
Metrum | Metrum L > > -
Spenningskvalitetsmaler | Adapter * d arediche
® » Maintenance

Frittstaende ol IEC61850 g

Pendlingsregistrator la d Adapter ™ »
e »  Machine Learning

SFB Instrumentering - > SF6 Adapter Iz »

Lyn/Vind / AIS / Annet  — ™ Adapter =) U U

o1 .
| Overvaking / Drift |

The future is electric
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Some examples for inspiration

* +
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COSECTIME

 To Increase time accuracy and
Increase cyber security we
need better methods for
measuring and distribution of

t .
erererer Sourc Status Offser
PP (EELEE) sigal availabla, s master
GLOWASS/GPS Receber sgmlgalae
ot Oor gral vl i 16.0m | +19.0ne]
Pisin Het peivetizad
=i Hat pricritned
HTP Mot pricrtirad
Finsd Fi Mok ricetized
B phs Mt prizetined

The future is electric
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Digital substation

Why?

» Statnett has to reinvest in a lot of
substations to be prepared for the
future's power system in the coming
years

Goal

Possibility of more compact
control systems

* Afull digital substation where the
control system is installed in three
weeks instead of one year

Compact current
transformers without oil

1 1

» Anpilotlocated at Furuset is Digital substation Reduced number of cables
operative

B

Reduced size of construction?

Where are we now?

The future s electric @ [@] aconsen Elekiro ABB SIEMENS

NTNU
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Tidsplan: 2016-2019
FoU-leverandør: ABB, Siemens, JEL eller GE (?)
Samarbeidspartnere: NTNU, STRI, SIntef


Installing aircraft warning
markers using a robot

Why?

» Statnett replaces and installs aircraft warning
markers all the time

* The current method is time consuming, requires
work at height and costly outages

Goal
» Develop a method that is more
» Safe — no more working at height
» Faster — from one week to hours
» Cheaper — reduced need for outages

Where are we now?
A JalekKovoao

Best Paths

PROJECT

* The first 130 markers are installed with robot
The future is electric \”J

MOSDORFER
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At least half of today’s power line markers have to be replaced with self-reflective markers. In addition, many overhead power lines that did not have to be marked in the past must now be marked. This is the core of regulatory amendments implemented by the Civil Aviation Authority of Norway on 1 September 2014 – and the deadline of 1 January 2018 to complete the marking is rapidly approaching.

We currently have thousands of power line markers, so the number we have to replace is quite significant. We also estimate that around 170 of existing overhead lines will have to be marked. If we assume that each overhead line needs 5–6 markers, we’re talking about 900 to 1,000 new markers that have to be installed. 


An important aspect of this new method is that it reduces the need for disconnections – and the need for work at height. In particular, it is impressively efficient. Even when the markers are installed on the ground, it takes at least five minutes to attach each marker. When the job is done at height, the process is even more time-consuming because of the safety precautions.  

“The robot spends about one minute on the same process. That means that on lines where we used to spend a whole week on attaching markers, the robot can do it in just a few hours. That is streamlining the work process,” said Adum enthusiastically. 





SPACERBOT

Why?

» Statnett installs spacers on new lines, and replaces old
ones on existing lines

Goal

» A safer, faster and cheaper method for installing
spacers

Where are we now?

* The project is expected to start soon

The future is electric

Statnett



Brukernavn
Presentasjonsnotater






Statnett

Composite utility pole

Development of composite utility poles for 420 kV transmission
towers

Why?
» Statnett wants safer and cheaper pylons that can be built faster
Goal
» Develop a composite pole for 420 kV
» Simple visual expression
> Light weight v
« Reduced number of helicopter flights =t WA LA e

» Shorter construction duration

» Increased safety

Where are we now? J
» 25 m prototype of pole leg has been tested k» .
"E:';i-;:? ‘..
* Next step is to complete the design phase and test the entire pole c=tm bDrver O EFLA RADURGE
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Alumast

Design of aluminum pylons adapted to automated production

Why?

» Statnett wants safer and cheaper pylon solutions that
can be built faster

Goal

* Increased safety, reduced cost

* New methods for calculation and manufacturing

* Increased value throughout the value chain
» Effective working method

Where are we now?

+ Aluminium pylon designed, produced and tested in 2017 HIElE QO Wou @sinter (O] g
* The prototype passed the tests for load and vibrations —

HYDRO Varmpresse metall AS

KAPP ALUMINIUM TRETUM OFFSHOE\’E

The future is electric CI) FOTSkningSI‘édet ‘
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Prosjektleder: Peder Hagen
En ingeniør fra Sintef mener at dagens regler for å beregne alumuniumsmaster er utdaterte, og at det må andre typer beregninger til for å utnytte materialet maksimalt – alternativ til stålmaster.

Tidsplan. 2015-2018. 3-årog BIA-prosjekt
Metode
Prosjektets resultater skal gi et grunnlag for kommersiell produksjon av Statnett bæremast i aluminium basert på sveiste moduler av ekstruderte hulprofiler. 




https://www.oa.no/nyheter/kapp/industri/prototyp-fra-toten-kan-bli-framtidas-stromforer/s/5-35-511612?key=2017-10-24T20:02:34.000Z/retriever/13cdccc768b09e9d6c16436613360e6762d69356

Statnett

MIND Cables

Mass Impregnated Cables

Why?
Need to learn more about how the capacity of cables can be

better utilized
Increase the transmission capacity of new MIND HVDC cables

Goal

from 840 MW to 1.1 GW
Define operational limits for existing cables

Where are we now?
The project has started

€J9 Forskningsradet

w8 FINGRID JVexans @ SINTEF E

The future is electric
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Tidsplan: 3 årig IPN-prosjekt innenfor EnergiX. 2017-2020

Nye resultater og framdrift Q3/2017

Det pågår noe aktivitet innenfor alle arbeidspakkene.
Sintef har utgitt følgende memoer:
Literature review on Mass Impregnated non-drainage subsea cables
Preliminary results – Finite Element Analysis (FEA) model for MIND Cables
Chemical ageing of paper subjected to high temperatures

Sintef og Nexans har startet et forsøk der de måler trykk i en kabel som ligger utendørs på en svingskive i Halden. Hensikten er å finne ut hvordan trykket varierer med omgivelsesforhold som sol og temperatur. Et utkast til memo med foreløpige resultater ble nylig distribuert. Forsøket skal fortsette utover høsten. 






ICEBOX R

Ice monitoring, forecasting, mapping, prevention and removal toolbox ‘

®

Statnett

Why?
* Ice on components is a serious problem

e Components are not dimensioned for the
ice load — breakdown and power outages

Goal

* Reduce the icing problems significantly
by better

e dimensioning tools
e surveillance and prediction methods

e ice removing and anti icing technology

Where are we now?

* The projectis in start-up phase °CICERO BNCAR

Senter for klimaforskning

i ‘

. o ‘ 2 INDEPENDENT
The future is electric CI) Forskn]ngsradet 1 IEL LER | G gJﬁsgbguON
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Samarbeidspartnere: Kjeller vindteknikk, EFLA, Cicero, UiT, UiO, NCAR (National Center for Atmospheric Research), Landsnet


O sAvBA

Smarter Asset Management with Big datA

Statnett
@

Why?

* With a smarter asset management, Statnett
will save money and increase HSE

Goal

* A maintenance and reinvestment regime
based on knowledge

« Better utilization of data, and more efficient
data collection

Where are we now?

* The project has contributed to a new smart
asset management strategy in Statnett

+ Test of different models and methods of
condition evaluation

il
iy

The fureis electric  (3) SINTEF 323

= ABB @ CIJ Forskningsradet
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3 årig FoU-prosjekt innenfor ENERGIX. 2016-2018

Det er potensjale av SAMBA prosjektet:
Redusert kost og økt forsynningssikkerhet

Metode
I samarbeid med 4 ledende industrileverandører teste ut vårt datagrunnlag i deres vedlikeholdssystemer

Solution
 
Kahramaa worked with GE to implement an APM system that could provide consistent analytics for all assets, recommendations for action based on condition and risk, and provide comprehensive, fleet-wide reporting.  The solution needed to cover over eleven thousand distribution substations and one hundred and fifty thousand assets, consisting of twelve different asset types.
 
Results
 
With the system in place, Kahramaa is now able to analyze the condition of their grid-wide assets. The number of substation faults have been reduced by more than 50% and Kahramaa achieved an ROI on the system of 180% after 2 years of implementation.
 
https://www.ge.com/digital/stories/kahramaa-finds-grid-reliability-digital 
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O SPANDEX

Synchrophasor/PMU Application Integration and Data Exchange

PMU
* Phasor Measurement Unit
Why? * Measures phase angle and
. amplitude of current and
» Larger, more frequent and more unpredictable power voltage 50 times per second

fluctuations are challenging for system operation

Goal
» Better control of the power flow

» Testing existing PMU applications and developing new —
introduce PMUs in operational mode

» Transition from surveillance to protection and control
Where are we now?

* PhasorPoint is configured and the system control centers
have received training

» Test of voltage stability application

* Development of new applications

The future is electric
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Metode
Etablere testmiljøer ved Statnetts driftssentraler for visualisering av PMU-data
Tidsplan
2016 - 2018
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IMPALA

Predicting power system imbalances with machine learning

Why’) A 20w
* Use machine learning to predict imbalances in power - =TT
- \
systems S = i
Goal 250 MW Ti':qit‘___—_’;:—_ - - || ”,’
ST intey R e
_______ _-_— o
* Increased frequency quality using artificial intelligence VOTTT
-250 MW \
Where are we now? R s
. - N L $» N <
« A prototype that uses external data to predict how S & ¢ «* &
. . v
imbalances will evolve o~
o 25-75% better than the national control center's existing methods Historical ACE OL
. . Show: . )
* The project will expand the data access to develop a more ® Nordecs . ienaorS minies
accurate model o o as! ()

Confidence interval

Impala

The fuure i lectic @ Optimeering = 5% @ €0 Forskningsradet
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Har du noen ide om hvor mye penger Statnett spar gjennom å prognotisere ublanse bedre?
Nei, er det korte svaret.
Bedre prognoser gir bedre reguleringer som i sin tur gir bedre frekvens.�Dette er lønnsomt fordi risikoen for større utfall er lavere, men denne er svært vanskelig å kvantifisere
Bedre prognoser, og et reguleringsregime som følger disse anbefalingene kan gi ØKTE kostnader fordi man gjør mer regulering i mFRR-markedet (hvor prisen er avhengig av volum) og mindre i FCR (hvor aktivering ikke påvirker prisen)
Bedre prognoser gir bedre reguleringer. Det kan gi lavere krav til dimensjonering av aFRR og FCR, og dette kan det være store summer å spare på. Disse er også vanskelige å svare på hvor store er, men de kan sikker være mulig å estimere.
 
Karan holder på å se på hvor mye bedre frekvensen hadde vært om man gjorde IMPALA-regulering i stedet for dagens mFRR-aktivering.
 
Hva koster det mer å kjøpe in det 15 min før enn et døgn før?
Det er ikke et alternativ å aktivere reguleringer dagen før? Dette spørsmålet forsto jeg ikke.



- Utvikle et system som ved hjelp av kunstig intelligens, maskinlæring og store mengder data kan levere en sanntidsprediksjon av ubalanse de kommende timene

Vurdere hvordan dette kan brukes til proaktiv håndtering av kommende ubalanser for å oppnå økt kvalitet på strømforsyningen 

Eksterne data: som vær, priser og historiske ubalanser
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O Pilot Northern Norway

Large scale testing of functionality for remote disconnection of loads

Hammerfest

Why?

» Operations centers need new means to increase
security of supply in strained operating situations

22.4 MW
&

Goal

* Functionality for remote disconnection of
consumption in the distribution network

Where are we now?

» Test period Q1 2018: large scale pilot where
22.4 MW can be disconnected from the control
center

Rovaniemi

The future is electric Ly ESE_QEE lShGVSkm_


Brukernavn
Presentasjonsnotater
Metode
Det sendes utkoblingssignal fra Regionsentral Nord til 4 distribusjonsselskaper som hver videresender utkoblingssignal via AMS-målere
Tidsplan
2014 - 2018
 

Pågående aktivitet med storskala pilot i Nord-Norge. Målet er en betydelig mengde last som kan kobles ut fra Regionsentral Nord. Testperiode Q1 2018. 

ENFO, eSmart Systems AS



O Drones

Why?

* Drones can make it possible to collect data safer and more
effectively, but there are still some challenges that have to be
solved

Goal — to use drones for:

Inspection of components
Identify fault location

Documentation of construction work and fault locations

Where are we now?

* Three projects starting up

Autonomous flight along line to the fault location
Autonomous flight inside stations

Autonomous flight, artificial intelligence, digital platform, communication
and data storage

» Technology qualification

The future is electric

Service catalog for drone operations

K\VS @ sinTer

MesSmart

‘ /)| ACTIONDRONE ‘
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Teknologikvalifisering:
Kravspesifikasjonen for anskaffelse av dronetjenester skal brukes til å kunne velge leverandør(er) basert på de enkelte arbeidsoperasjoners behov, krav til elsikkerhet og HMS samt Luftfartstilsynets retningslinjer.
Oppdragene skal spesifiseres i henhold til eksterne (Luftfartstilsynet, Nasjonal sikkerhetsmyndighet, o.a.) og interne retningslinjer, her under:
Flyving innenfor/utenfor synsvidde
Flyving under/over 120 meter over bakken
Type oppdrag (kamera (bilde/IR/UV), vekt, …..)
Behov for databehandling. (overføring, lagring , analyse, visualisering)
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Vibration measurements
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Digibolt — digital tension monitoring

» Large important constructions are held together
with thousands of critical bolts
« Cranes, process plants, bridges, shipping, wind
turbines, masts etc
« Example: Oil and gas production platform: 300 000
critical bolts
* Important that critical bolts have the correct pre-
tension and the correct tension over time.
 DigiBolt supports this by having a sensor built
into the washer which passively measures the
tension the washer is subject to. The tension can
either be read out manually or by making an
autonomous read-out and communicating

system.

Project proposed by. Veritrack,
Tingstad, SINTEF, Tronrud

The future is electric
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Gas monitoring of transformer oill

e Goal is to develop an on-line gas monitoring solution
* Will measure 8-9 of the most relevant gasses

— Optisk utlesning

« Estimate for economic cost reduction |
e 10 -20 % increased lifetime => 3 MNOK per transformer ... [a%
« 200 transformers => 600 MNOK Riide — il
* 4000 transformers => 12 000 MNOK (in Norway) | '€ |

T Fotoakustisk
sSensor

tunable ’ 2 -
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Measurements, measurement data and analysis will have a dominating
role in the Next Generation Power System

Don't be afraid to contact us if you have an idea

We can help identify right partners and might test the solution in our system -
The future is electric



Statnett
Forskning og Utvikling

Research and Development

Statnett

The future is electric! ¢

http://www.statnett.no/Samfunnsoppdra


http://www.statnett.no/Samfunnsoppdrag/Forskning-og-utvikling/
http://www.statnett.no/en/Sustainability/Research-and-Development-/
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