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Briefing …

Market Developments supporting the 
Digitisation of Energy Networks and delivering 
the ‘Net Zero’ Agenda

The days of a small number of power stations feeding 

power through cables and transformers are numbered. 

Up to 65% of power generation could be localised by 

2050 (National Grid, 2018). Distributed generation from 

wind turbines, solar panels, and other renewable sources 

will become the norm, rather than the exception. 
https://www.theblackoutreport.co.uk/wp-

content/uploads/2020/01/blackout_report.pdf

https://www.theblackoutreport.co.uk/wp-content/uploads/2020/01/blackout_report.pdf
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New business models

Challenges

Western Australia
Reduced demand and 
300K household solar 
panels output could 
overwhelm system

ABC news, 17 April

Tesla virtual 
power plant 

Path to 
decarbonization

Potential new 
market entrants

Greater customer market 
participation and choice 

New 
threats
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Net Zero means - New services revenues

Secure Infrastructure and Energy value chain
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Political and Government Statute and Industry prediction 

The analysis shows LCOE numbers of €89/MWh 

in 2020 and €85/MWh in 2030 for new builds, 

including CO2 prices, which is only a small 

increase compared to the estimated value of 

€82/MWh for new generation added in the 

previous decade . These estimates are 

comparable to the numbers in last year’s 

Roadmap 2050 report which showed a 

backcasted LCOE of €84/MWh in 2020 and 

€86/MWh in 2030. 

The analysis thus shows it is feasible to keep 

LCOE under control through the decades of 

transition to a fully decarbonised power sector. 

The increase in upfront investments will have to 

be incentivised appropriately but will pay–off 

through decreasing operating costs.
https://www.roadmap2050.eu/attachments/files/PowerPerspectives20

30_ExecutiveSummary.pdf levelised cost of electricity (LCOE)

50% RES @ 2030
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Regulatory – Capital Investment  - Incentivised Investment  
Low Carbon Strategies

ena

ANM,   TANM  , Flexibility Schemes , Demand Response  , 

Open Net,  LV Monitors etc 

Key Innovations  RIIO 2 … 
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Smart Grid Communications

Control of the decentralized network of renewable, intermittent power sources through a reliable wireless network with 
guaranteed latency guaranteed standards guaranteed performance (not really shared) !

Improve the reliability, safety, availability, efficiency of power grid through communications. Current approach is fiber between 
nodes with DWDM and IP/MPLS; distance between relays determined by delay constraint,  edge is largely Private LTE

Operational Telecom - >  ENABLING THE SHIFT

Transformation to “Net Zero”
Unidirectional 
flow of power

Climate Change 
unconsicous

Distributed, 
multiple power 
sources

Dynamic PricingClimate change 
demands increased 
efficiency More competitive and 

stringent regulatory 
environment

Generation Transmission Distribution Generation Transmission Distribution

G98

G99

Fixed Pricing

Things don’t 
(didn’t) change 
that much 
(CEGB)
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Keeping those Lights on !  Renewables and Balancing Acts !  
Need Responsive Operational Telecom !

Dynamic……

Fast Response …..

Virtual Power Plant …..

RoCoF

Grid Code 

OC6 
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Landscape is changing for GSP and Telecoms Administration 

Operational SCADA / Telecoms Immediacy 

Fault Detection 10 mS Responses 

Phasor Management Measures /  
LFDD

< 2-3 mS  / >500 mS

Frequency Fast Response 100-1000mS

Traditional SCADA Poll 60,000 to 180,000 mS

• Edge

• Performance

• Interoperability

• Longevity

Hong_etal_ACDC2018_Fast_frequency_response_for_effective_frequency_control.pdf
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With changing Landscape  to “Zero Carbon” is Tradition really enough ?

• DMR /LMR  Radio  Push-to-Talk communications during catastrophe to a mobile and 
increasingly connected workforce
•Wireless/  Mesh Systems – (LPWA) WiMax/ AMI Metering features such as billing 
information and limited latent services or Endpoint manufacturer
•UHF Narrow band 12.5Khz Networks for telemetry and SCADA to monitor and remotely 
control plant and equipment – long duty cycle but ideal bands
•Fixed Wireless / P2MP microwave useful adaption but challenged due to spectrum 
shifts (1.4Ghz) -> X 

= Silo’s Radio systems that often require own real estate , imagine each of us using voice 
video and data terminals separately – we would certainly need big pockets today ! 
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What does a Utility Telecoms network look like in Future ? 

Massive MIMO 
& beamforming

Flexible air 
interface

Cloud native &
Network slicing
Centralized and distributed

Connectionless
Communication
Efficient massive IoT

New spectrum options
<3 GHz, 3-6 GHz, cm/mmWave

Multi-connectivity
Aggregation and duplication

The huge leap 
forward in 
speed and 
performance 
requires some 
new 
technology 
building blocks

These Market features are present today …. 

Present Today 
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Nokia /Customer Validations in Progress
Forward Looking 5G & URLLC Use Cases

* Dependent on available spectrum
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3GPP releases timeline – Longivity ! 
Standard timeline, typically available in products 18 months after standard finalisation

June 2019

2019 2020 2021

3GPP Rel-15 3GPP Rel-16

June 2020

3GPP Rel-17

June 2021

5G Phase 1

Focus on mobile 
broadband CSP 

deployments

5G Phase 2 *

• Industrial IOT enhancements (URLLC)

• Internet access and backhaul

• NR in unlicensed band eMBB in 5 and 6 GHz

5G5G5G5G

Extreme 
mobile 

broadband

Critical 
machine 

communications

Massive 
machine 

communications

5G5G5G5G 5G5G5G5G

* Subset of Rel-16 features

• Massive “NR light” foundation

• Neutral host

• Drones, non-terrestrial networks

• Analytics powered network

• Optimized edge computing
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Fixed and Mobile Convergence - Market Development is There Today 
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Nokia Approach to common challenges in Distribution Networks 
E2E support for communications and operations

Line
recloser

Voltage
regulator

Capacitor
bank

Distribution
substation

Operation
center

Current flow

AMI
concentrator

Microgrids
AMI

IEDs/substation
automation

Bidirectional

ONTONT

ONT

ONT

ONT

OLT

ONT

Substation ip/mpls
router

secure
IP/MPLS

Operational Telecom Core 

Integrating DER - Power Flow Monitoring;

Sensors – Fault Path 

Operations – Automation / Interruption);

GSP and 33kV networks with high levels of DG

Conductor Temperature Monitoring

OPGW

ADSS

HES – POF 

Future Proofing the Low Carbon Grid Connectivity “Needs”
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Customer Examples  

North America , South America - Brazil , European Deployments – ON and Offshore   

https://www.smart-energy.com/industry-sectors/iot/webinar-private-lte-

communications-empowering-north-sea-wind-farm/

North Atlantic 

Offshore Windfarm

Four Mini-macros 

2x20W B38 deployed 

on the OHVS platform



Net Zero 
“Field of Dreams” Syndrome

• Utilities need More Comms 
/Spectrum

• Vendors rely on chipset

• Chipset needs TAM 
commitment

• Utilities need established eco-
system for long term assets

Utility 
Customer

CPE/Radio

Vendor

Chipset

Vendor

CPE/Radio 

Vendor

Utility 
Customer

OfCom

Regulation

JRC

The clock is ticking

Net Zero  
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