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Seeing through the grid complexity

Removing the blindfold, for a faster and safer energy transition,
& billions in savings |

Robert Nyiredy [robert@infinigrid.ai]
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This foundation is now being threatened - -~ =~~~ -
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Manual grid operation is being challenged o

OPPORTUNITY

Need to use some of the By tapping into the existing Give grid operators more road
spare grid capacity security constraint in a safe way to handle the increasing traffic
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This can only be achieved by analyzing the security of supply in
near real-time, understanding the risk and mitigate when needed
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Proprietary mathemathical breakthrough, building on team’s 20+ years ‘_}

of power grid risk experience

Introducing the solution: Promaps Realtime — probabilistic risk analysis in near Realtime

Data input Solution Impact

L0
@: Ambient conditions* Increased system grid/capacity

Reduced/optimized investment

Consumption Data need

Higher reliability and control

Battery Capacity Faster energy transition

Mathematical breakthrough** -
solved 4 math problems

Ener roduction
=S 155 b Minutes for entire power system

vs hours for individual branches

Transmission ) ) ) o
Predict grid failures and optimize

Capacity - )

grid in real-time
+ Sensor Data
+ Statistics

s Scalable software, no hardware



Promaps Realtime “the solution”

Increase flexibility by knowing what to do and when

Energy Storing System Spinning Reserve Load flex

Load Shedding New grid

N

Production impact Optimise system operation

Risk of Energy not suplied

Visual
High

representation of
- Norwegian west
Prediction next 12 months coast power gri d

12 month average last 5 years

Realtime + 12 hours

Low




The solution
Deterministic & Probabilistic Reliability Criteria

By use of probabilistic quantification of the security of supply — a lot of new tools for gaining

flexibility are available

Deterministic N-1 criterion|| Probabilistic criterion

Contingency list Single outages -All contingencies up to N-k system states
-All contingencies up to a certain cumulative
probability of occurrence

Probabilities Not considered Failure probability for each component

Consequences Not considered Interruptions are valued at Value of loss of load

V

Ref. IAEE Energy Forum - Electricity Transmission Reliability Management



Power system complexity

Power line 300 kV

State: State: State: State:

1. Function 1. Function 1. Function 1. Function

2. Passing fault 2. Unwanted function 2. Fault 2. Unwanted function
3. Lasting fault 3. Nofunction 3. No function
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 Power system consistof thousands of branches ~ Production

Load






Promaps realtime- The software Bramples of views in Promaps of

flowingrid and its bottlenecks

B Main Area Details Copy «

Area: Landsnet Last updated: 26.02.2019 00.01.12
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Analysis & calculation result —

Risk speedometer
33.65

1. Reliability results: EE——
* Probability of failure per component
* Probability of failure per network segment
* Probability of system failure M\ Risk grap

. \ ‘
2. Power system risk _ - M

 Expected energy not delivered EENS
 Contingency list (risk adjusted) — sus mavn

. Black out list

‘ .Ca'scade lI'St ‘ . .
* RISI( Indlcator In near real tlme GO6RIMAXOT VESTMANNY oon7z7 0.1464% 1351 MW
(] Dynamic riSk COlour indication 132MJIOLKA-GEIRADAL 1 . 0.00256 0.0662% 18.92 MW
° RiSk ra h G6HVOLSV-RIMAKOTY '- . . 0.00240 ) 0.0214% 16.68 MW

g p 13I2HAMRA-OLDUGATAY Contlngency llS}t_,b‘ 1279 MW

= 66VARMAHLI-SAUDARKR1 0.00186 0.0448% 584 MW

GO6VATNSHAM-VEGAMOT1 . 0.00156 0.0188% B.43 MW

66STUDLAR-FASKRUDSH ¥ 0.00105 0.0278% 17.50 MW

"+ 66THR-LUINDABY 0.00102 0.0449% 712MwW

* 1320GLERASKO-HRUTATUNY . 0.00096 0.0184% 20.88 MW




Use case 01 for increase capacity: TSO/DSO - Large prosumer of
power

TSO |

Grid owner’s value chain

Operational Maintenance Emergency Re-investment Investment

Planning Planning Preparedness

Model export
from EMS

Norsk Hydro scad vy
consumptions: 12%

of Norway'’s total
consumption

Outline of principles for future exchange
of real-time and forecast probabilistic

TSO Promaps Realtime }
i
risk information between TSO and LCP i
|
|
|
|
|

Coordination
when when
one affects

the other

*

|

v for real-time and risk-based power
system operation

Model export
from EMS
Scada every 5
minutes

Operations Operational
Planning




Use case 02 for increase internal capacity: Industry park

Use case 02: Internal Grid __
Company 01

Realtime predictions of load

Company 80
Realtime predictions of load

Monitor the security of supply
of the power supply within HIP
and to the external surrounding
power system




Operations Operational
Planning

Grid owner’s value chain

Maintenance Emergency
Planning Preparedness

va !

e ] Historical security of supply Current security of supply Future security of supply
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Use cases 04 probabilistic analysis in the value chain

Top e R
management = - : 5 . g
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Grid owner's value chain

Operations “ Operational Maintenance Emergency Re-investment Investment
Planning Planning Preparedness
Better insight i !
= LU )

Re- long term investment

Maintenance & preparedness

System operation




	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4: Need to utilize the power grid closer to its limits
	Slide 5: Manual grid operation is being challenged
	Slide 6: Proprietary mathemathical breakthrough, building on team’s 20+ years of power grid risk experience
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Promaps realtime- The software
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16


