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The Entrance database on Renewable Energy is regularly improved by the creation
and/or refinement of (sub)models

Recent improvements

On 1 November 2016, a real time application for solar, wind biogas energy has been
launched:Energieopwek.nl

This reakime applicationhas beersponsored by SER, Gasunie New Energy, TenneT
andNetbeheerNederland

In January 2017, the offshore wind model has been improved
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Fraction Renewable EnTra nce
Energy until Q4 2016

ENERGY TRANSITION CENTRE
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The fraction renewable energy has been calculated using the official EU regulations. In Q4 2016,

Netherlands produced actually 5.5% of its final energy consumption in the form of renewables.
Please be aware that in international statistics, wind energy is based on the average wind
availability during a consecutive number of years, and not on the actual availability of wind!
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February2017 EnTrance

In a Nutshell

Wind energy production in February 2017 reached a record level

U Solar PV generation w@s05TWh,similar to Februarg016

U Wind power generation was.33TWh,65% higher than in Februa?p16
U Final energy consumption w&® TWh,similar thanlast year

U CO2 emissions from energy usage WeEseBMton, similar thanlast year
U The fraction renewable energy ws3%, up fronb.7% last year.

U The percentage renewable power whg%, up from 12%ast year

U By comparing with last year, be aware that February 2016 had 29 days
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A February2017 data

A Monthly profiles

A Monthly data

A Energydemandin anutshell
AHourly data

A Miscellaneous
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SELECTED ENERGY DATA FROM FEBRUARY 2017
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Renewable Energy EnTranCe
February2017

Contribution of renewable energy sources

February 2017
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Sources: CES, KMMI, CertiC, Entrance database, own analvses

Renewable Energy is produced in various forms. The most important contributor is
biomass (biogas, waste, wood and-oid). InFebruary2017,calculated accordingp
the official rules6.3%o0f energy consumed in the Netherlands was renewable energy.
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Final Energy Demand Eana nce
February2017

ENERGY TRANSITION CENTRE

February 2017
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Energy is used for many different purposéeemost important energy
applications werdased on gagheating and industryand oil (variousorms of
transport).
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CO2 Emissions EnTrance
February2017
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Mton CO2 February 2017
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Sources: CBS, TenneT, GTE, RIVM, CE-Delft,

-
Carnegy Foundstion, own analyses excl. gas & coal to power

In February, nationagnergyrelated CO2 emissions, calculated using the official
formula, are estimated at5.8Mton, similar tOin February2016.
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Power Generation EnTranCe
CapacityFebruary2017
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February 2017
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Sources: TenneT, CertiQl, PolderPVY.nl, own analyses

The capacity (beginning Bebruary)s the secalled nameplate capacity. In
practice, not all capacity is available for the market due to planned and unplanned
maintenance and mothballing.
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Power Supplies EnTrance
February2017
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February 2017
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Sources: TenneT, GTS, CBS, KNMI, CertiQ, PolderPV.nl, own analyses

In February2017, power consumption, including transmission losses, is estimated at
10.2TWh,similar thanlast yearHowever, February 2016 had 29 days and thus, daily
power demand has increased slightly.
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CO2 from Power
Generation

February2017
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Mton CO2

February 2017
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Spurces: TenneT, KMMI, Certid, CBS, own analyses

In February2017, 60% of the CO2 emissions from the power sector came from théreoal
power stations. The CO2 emissions from theingiorts are given for comparison, since

these do not contribute to the national CO2 emissions.
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CO2 from Dutch ~ EnTranCe

Power Generation

ENERGY TRANSITION CENTRE

February2017
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spurces: CBS, TenneT, PolderPV . nl, KMMI, CE-Delft & own analyses

The daily CO2 emission per kWh produced varies due to variations in the power mix. On
average, the CO2 emissionFabruary2017 wast30 g/kWh, down from 454 g/kWh in
January. The decrease is due to higher wind production and lower coal utilization.
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SELECTED MONTHLY PROFILES

(using daily data)
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Daily Renewable EnTrance
Energy February2017

ENERGY TRANSITION CENTRE

February 2017
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Sources: CBS, EMMI, Certi, own anahses

The daily contributions to the renewable energy, according to the classification by CBS.
In February theaverage daily gross final energy consumption @880GWh per day.
One GWh is one million kwh or about 100.000 m3 of natural gas.
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Energy Demand
February2017

GWh February 2017
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Daily energydemand shows a typical weekdayeekend pattern. Gas demand
Is (partly) dependent on ambient temperatur the beginning of February,
ambient temperatures were lower than in the second half of February
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ENERGY TRANSITION CENTRE

Conventional Power EnTranCe_.

Generation

February2017
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Sources: CBS, TenneT, GTS, Windstats, PolderPV.nl, KNMI, etc., own analyses

Conventional power generation February2017 wasaffectedby highvolatile windproduction
and varying imports anexports. Hencgfossil fuel generation, including cefaked generation,
variedsignificantly during the month.
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ENERGY TRANSITION CENTRE

Daily Wind and Solar Enlran Ce

Power Production

February2017
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Sources: TenneT, Windstats, PolderPV . nl, KNMI, own analyses

February2017 was characterized layrecord wind productionThe average utilization rate
of the wind turbines wad6%, the highest recorded since this database started in 2014. For
solarPVthe average utilization rate was 5%.
1 GWh is sufficient to provide power for a year for 300 households.
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Contribution of
Renewable Energy

February2017
February 2017
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In December, the percentage of renewable power varied betw&and 30%,with an
average 0fL6.6%.The average percentage of renewable energy &&%.These
percentages have been calculated using the official EU procedures.
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SELECTED MONTHLY ENERGY DATA
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et laem . EnTranCe

Consumption
2017 (and 2016)

ENERGY TRANSITION CENTRE
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Sources: CBS, TenneT, GTS, own analyses

The gross final consumption of energy is a quantity used to calculate the percentage of
renewable energy. This quantity excludes the energy used in the energy sector (mainly
due to the production of electricity), for international shipping and for feedstock and
the energy used for international aviation above 6.18% of the total
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Gas Demand EnTranCe

(excluding gago-power)

2017 (and 2016)

ENERGY TRANSITION CENTRE
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Gas consumption ikRebruaryexcluding gaso-power, similar to last year
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Gas Production
2017 (and 2016)

EnTranCe
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2017

Sources: GTS, own analyses

In FebruaryDutch natural gas production was slightiyver than lastyeatr,
however February 2017 had one day less than February 2016
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Power Demand EnTranCe
2017 (and 2016)

ENERGY TRANSITION CENTRE
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In FebruaryDutch power demand, including transmission losses, siradar tolast year.
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Wind Production EnTra nce
2017 (and 2016)

ENERGY TRANSITION CENTRE
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Sources: CertiQ, KMNMI, own analyses

Due tohighwind availability, wind production iRebruary2017 wasl.33TWh,
65% highethan Februarylastyear and a record level for the Netherland$ie
average utilization of wind capacity, combined onshore and offshore 46%s
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Solar PV Production EnTranCe
2017 (and 2016)
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Sources: PolderPV . nl, CertiQ, Klimaatmonitor, KNMI, own analyses

In February2017, electricity generation by Solar PV in The Netherlands regzBédWh.
This wassimilar tolastyear. Thancrease in solaPV capacityvas balanced by less
sunshine InFebruarythe average utilization rate of sol&tV capacity was%.
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Coalto-Power EnTranCe
2017 (and 2016)

ENERGY TRANSITION CENTRE
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Sources: GTS, TenneT, CBS, CertiQ, PolderPV, KNMI, etc., own analyses

ForFebruary2017, coafired power generation has been estimated to be sliglulyer
than inFebruary2016.
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Gas to Power EnTranCe
2017 (and 2016)

ENERGY TRANSITION CENTRE
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Sources: GTS, TenneT, CBS, PolderPV, KMNMI, etc., own analyses

ForFebruary2017, gadired power has been estimated to Isamilar to lastyear. This

Is due to lower imports and lower wind availability
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LNG imports EnTranCe
2017 (and 2016) \
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This figure depicts the amount of LNG injected into the gas grid, as presented by GTS
Thefigure excludes the usage of LNG as transport fuel.
1 TWh is equal to about 100 million m3.
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Renewable Energy EnTranCe

All Sources

2017 (and 2016)

2017

i -y @ iy = £ A, i i
N T - -
h 2 & .8 & &
s QI_E.- ot % o
o i

Sources: GTS, TenneT, CBS, CertiQ, PolderPV, KMMI, own analyses

This assessment is based on various assumptiunesto high windavailability,
renewableenergy production irfk-ebruary is calculated toe significantly higher
than last year
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Renewable Energy EnTranCe

Percentage
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In Februarythe percentage of renewable energy wa8% this is0.6% highethan
last year. Thancrease iprimarily caused by highevind production. (Be aware that in
international statistics, wind energyroduction iscorrected to average wind speeds)

Hanzehogeschool
Groningen Energy Academy Europe
University of Applied Sciences

Febl1l7 Page32



CO2 Emissions ~ EnTranCe
2017 (and 2016)
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Sources: GTS, TenneT, CBS, CE-Delft, CertiCl, PolderPV, KMMI, etc, ownanalyses

CO2 emissions iRebruary2017was similar to Februar016
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ENERGY DEMAND IN ANUTSHELL
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National Energy EnTranCe

Demand

ENERGY TRANSITION CENTRE

February2017
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Dutch government has allocated Energy Demand in four categories. These categories (and this figure)
do not take into account energy demand for international shipping, aviation and feedstock.
(1 GWh is about equal to the average daily energy production of 40 wind turbines of 3 MW each)
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National Energy EnTranCe

Demand Low
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Temperature Heat

TWh Primary energy requirement for Low Temperature Heat
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Source: Entrance database

The primary energy requirement for Low Temperature heat, mainly buildings and green houses,
varies with ambient temperature.
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National Energy
Demand High

Temperature Heat

EnTranCe
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The primary energy requirement for High Temperature Heat (mainly industry) varies with
the economic activities in the Netherlands. The higher gas demand from industry
indicates economic growth.
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National Energy
Demand

EnTranCe
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Transportation
TWh - Primary energy requirement for Transportation
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The primary energy requirement for Transportation (excluding international shipping and
aviation) varies with the economic activity in the Netherlands. Fuel purchased abroad,
e.g.becausdaxes are lower, are not included in this figure.
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National Energy \ EananCe
Demand by
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Power Sector

TWh Primary energy requirement for the Power Sector
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Source: Entrance database

The primary energy requirement for the power sector varies, with the import/export
balance and with the production of renewable power. This figure excludes the primary
energy demandibroad, causethy power imports.
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National CO2
Emissions

February2017

This figure shows the daily CO2 emission of each of the four demand sectors.
This figure does not take into account the energy demand for shipping, aviation and feedstock. During
summer, CO2 emissions frdow temperature heat are very low.
(1kton CO2 is equal to the average daily CO2 emission of 90.000 households, each using 1500 m3 gas
and 3500 kWh electricity annually .
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