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@BELECTRIC’ nationalgrid
Company profile

- Yearly total revenue of 550M EUR
- 84 MW / 95 MWh energy storage systems installed or under construction
- Over 120 patents registered since 2001

- Technology leader in utility-scale solar power business
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Project Background
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@BELECTRIC’

The role of BELECTRIC In EFCC

Crossing from centralized to distributed control scheme

I BELECTRIC realises one local control scheme for fast frequency response
I Rainbows PV power plant
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©BELECTRIC nationalgrid
Qalnbows solar PV farm in Wlllersey England
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©BELECTRIC nationalgrid
System communication overview
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Progress and Tests

 Forecasting

. Tests & Trials

- Key Learnings
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Forecasting: Hold time and curtailment reference

Power
availability sent
MATLAB PV ‘
model

Cloud camera
forecasting
([ ]

Cloud Camera

I Forecasts global horizontal
irradiance data for the next 15
minutes

Findings
I Inconsistent and low accuracy
I Probabilistic forecasting

MATLAB PV Plant Model

I Calculates power production by

Rainbows during a solar irradiance
Findings

I Model accuracy: Underestimating
I PV Model slows communication
I Revised forecasting system
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Photovoltaic stand alone tests

nationalgrid

o Inverter control
Precursor 0 Lookup table test
0 Curtailment test

o Frequency event: simulated
o Frequency event: non simulated
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©BELECTRIC nationalgrid
Precursor test lookup table

Purpose PADCON Web Portal: Inverter Power

- ] _ ] AC Power (kW)
I Investigate inverter behaviour 700

I Find ramp up/down rates 500 ‘/E—J— —— j
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I 100 kW working point step i

changes (hard curtailed) o

Test conducted during high -

and constant irradiance 200

(~750 W/m?) 100
. 0 ool b

(PMU)

—|nverter 1.1 =——Inverter 1.2 Inverter 2.1 =——Inverter 2.2

10


UN-Kurzpräsentation/2014-02-07 BELECTRIC.pptx

©BELECTRIC nationalgrid
Precursor test lookup table: Results

kW/s Inverter Ramp Rates - Ramp rate did change
800 with working point

700 I Ramp down slower than

600 ramp up

500 - Further testing necessary
400 I Expect similar behavior with
300 different inverters

200 I Investigate variables

100 impacting behavior

0-100 100-200 200-300 300-400 400-500 500-600
Steps (kW)

o

» Ramp down rate ™ Ramp up rate
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