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Note on the evaluation

The following reports could not be published because there are not sufficient data
available for this period to form a collective according to the anonymization criteria of
the vgbe KISSY database:

B.2.1.2 Hard coal-fired units with slag tap firing
B.2.3 Oil/Gas-fired units, total
B.3.2 All units (without CCGT and gas turbine) < 10 MW
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. Introductory Remarks

Introduction

Since 1970, vgbe/VGB" has been collecting data on the availability and utilisation of
thermal power plants using standardised definitions and calculation methods. The aim
is to evaluate, compare, and optimise the operation of power plants and the plants
themselves. This technical and economic assessment of power plants has become
increasingly important since the liberalisation of the energy markets. Starting in 1988,
data on unavailability incidents have also been collected in order to identify and assess
direct causes (systems and main components).

Power generation in Europe has changed substantially over the last decade. This in-
cludes the development of renewable energies, the reduction in electricity generation
by conventional power plants, the different national European energy policies, and the
development of the electricity market. Therefore, an efficient tool is needed for assist-
ing in decision-making in order to be able to evaluate the various influences.

According to the suggestions of the vgbe Technical Committee “Performance Indica-
tors” (TCPI) the database system KISSY is modified and updated to enable technical
benchmark reports to be displayed on the screen. The European energy sup-pliers
which provide data are able to analyse the data online. Currently, KISSY supports
German, English, French, Italian, Dutch, and Portuguese. In addition to the existing
parameters, the new online analysis tool will also contain parameters de-fined by the
TCPI in the future. Commercial background information (e.g. price data from the elec-
tricity stock exchange) is also to be included in the KISSY system.

In addition to the KISSY update, the associated vgbe/VGB standards are already being
published in different languages. The former VGB guidelines “Availability of Thermal
Power Plants”, “Unavailability of Thermal Power Plants” and “EMS Event Criterion
Key System” were combined into a single vgbe/VGB standard, which has since been
revised several times and expanded with new parameters. The English, French, Por-

tuguese and German versions can be downloaded for free from the vgbe Homepage?.

1 vgbe energy e.V. has been the new name of VGB PowerTech since April 2022.
2 www.vgbe.energy
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Data collection

In addition to the power plant availability parameters, the performance of key sys-
tems and equipment affecting the unavailability of power plants are also important.
An unavailability analysis is also done annually in order to identify such systems and
equipment and to monitor or retrofit these parts in order to improve power plant per-
formance. The systems and equipment are specified according to the power plant
identification system (KKS — Kraftwerk-Kennzeichensystem / Identification System for
Power Stations).

Data for unavailability analysis is collected annually from the vgbe member companies
similar to the data for the availability analysis. Since not all companies participating in
the availability statistics also provide data for unavailability statistics, the analysis is
based on different plant categories and the data set is not the same.

The unavailability incidents are coded in accordance to the vgbe event characteris-
tics key (EMS). Approximately 7,200 unavailability incidents were recorded in the year
2024, i.e. during the period under review, 2015 to 2024, a total of about 95,000 unavail-
ability incidents was evaluated.

The EMS - introduced in the year 2003 — replaced all former event-coding key sys-
tems. This guarantees unambiguous coding.

The evaluation of unavailability of thermal power plants at hand covers the operating
period 2015 to 2024 with operating parameters for a total of 231 units. The evaluation
takes into account all data that were entered online by vgbe member companies into
the KISSY data base by 31" July 2025 for the period under review, i.e. until the end of
2024.
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General remarks concerning the structure of the report

This report was restructured and adapted to the ‘Availability of Power Plants’ technical-
scientific reports and considers only units which entered unavailability incidents into
the corresponding module of the power plant information system.

Reserve power plants that do not actively participate in the market but are hold for
grid support do not participate in this inter-company benchmark. In the online evalua-
tion module of KISSY, it is possible to carry out separate evaluations for these special
power plants independently.

The category ‘Results’ is separated in four types of units: fossil fired units, CCGT'’s,
gas turbines, and nuclear power plants. The fossil fired units were divided additionally
in the categories fuels, technology, and capacity. This section evaluates the incidents
of the following causers: all, fuel relevant and non fuel relevant with the correspondent
KKS function key. The ‘Gas Turbine’ sub chapter focuses on the simple gas turbines
(without CCGT) divided into the parts open cycle and jet engine units. The nuclear
power plants take into account the light water reactors (BWR and PWR) in total. All
other types of reactors are not taken into account due to the low number of units and
the resulting small statistical expression.

Remark: All values shown in normal font are weighted average values, while quartile
values are shown in italics.

Other definitions can be found in the vgbe/VGB-Standards:

— VGBE-S-002-01 Basic Terms of the Electricity and District Heating Industry

— VGBE-S-002-03 Technical and Commercial Key Indicators for Power
Plants, including EMS Event Characteristic Key System

- VGB-S-002-33 Annex to VGB-S-002 Series
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A.

A.2 Combined cycle units, total

(46 units, AT, BE, DE, ES, FR, LV, PT)

VGBE-TW-103Ae (2025)

Types of incidents of planned unavailability 2015 — 2024

Energy unavailability [%]
2024

Energy unavailability [%]
2015 - 2024

B6 B5
EMS 1 Units | A1 A2 B1 B2 B3 B4 B5 B6 B7 B8 co EO FO 20
I 2024 30 0.00 | 0,00 [ 127 | 0.00 | 030 | 043 | 023 | 005 | 7.34 | 0.00 | 043 | 0.03 | 0.00 | 0.00
Energy unavailability [%]
2015 - 2024 46 0.10 | 012 | 0.28 | 0.00 | 051 | 0.90 | 0.53 | 0.03 | 549 | 0.00 | 0.19 | 0.07 | 0.02 | 0.51
Unavailability incidents 2024 30 0.00 | 0.00 | 017 | 0.00 | 030 | 0.27 | 0.00 | 0.07 | 117 | 0.00 | 0.27 | 0.07 | 0.00 | 0.00
per unit and year 2015 - 2024 46 0.02 | 004 | 011 | 000 | 025 | 029 | 021 | 003 | 1.02 | 0.00 | 0.07 | 0.16 | 0.02 | 0.10

Number of UA-Incidents
2024

[number per unit and year]

Number of UA-Incidents
2015 - 2024

[number per unit and year]

co

-

A

B6

FO

Types of incidents of planned
unavailability (EMS 1)

A1 Failure without damage

A2 Damage

B1  Check/condition check

B2  Lubrication

B3 Maintenance

B4  Inspection

B5 Preventive maintenance

B6 Cleaning

B7 Revision

B8 Refuelling

CO0 Reconstruction/refurbishment
EO  Tests/functional tests/functional check

FO  Official test/measure
Z0  Other type of incidents

15
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B.1.1

100

Fossil-fired units, total
(106 units, AT, DE, PL, PT)

Energy Availability & Energy Utilization [%]

VGBE-TW-103Ae (2025)

Analysis of unplanned unavailability 2015 — 2024
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Energy Availability Best Quartile

Energy Availability Median

Energy Availability Worst Quartile

Energy Utilization Best Quartile
Energy Utilization Median

Energy Utilization Worst Quartile

Energy Availability Average

= Energy Utiization Average

85 90 82 42 Number of units
2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ 2020 ‘ 2021 ‘ 2022 ‘ 2023 ‘ 2024 ‘ 15-24 Year
Energy unavailability [%] Average Time Indicators [%]
@ planned o [} not O Time Availability @ Time Utilization
45 - 100 -
40 - - . - -
35 - 80 1 ] M [ M []
30 -
2 | 60 - |
201 40 -
20 -
0
85\90\93\85\82\58\51\46\42\38\67\
2015 \ 2016 \ 2017 \ 2018 \ 2019 \ 2020 \ 2021 \ 2022 \ 2023 \ 2024 \ 15-24 \ 2015 \ 2016 \ 2017 \ 2018 | 2019 \ 2020 \ 2021 \ 2022 \ 2023 \ 2024 \ 15»24\
Average values/Quartile values 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 15-24
Number 85 90 93 85 82 58 51 46 42 38 67
Capacity MW| 35,014 36,190 35,590 33,089 31,137 27,049 24,588 22,534 20,362 18,749 28,430
Energy Availability %| 84.6 81.9 84.4 84.5 80.7 82.2 78.9 77.2 70.3 75.6 80.8
worst quartile %| 79.2 77.2 78.1 79.9 722 77.4 68.5 63.8 61.6 67.9 74.6
median %| 86.5 84.4 84.8 86.4 83.9 86.9 81.4 82.2 70.3 79.5 84.3
best quartile %| 93.2 92.4 93.0 91.1 92.7 89.8 90.8 90.4 84.4 89.0 91.4
Energy Unavailability %| 154 18.1 15.6 15.5 19.3 17.8 211 228 29.7 24.4 19.2
planned part % 6.2 8.0 7.7 7.0 10.1 7.4 9.9 8.7 13.1 10.2 8.5
unplanned part % 9.2 10.1 8.0 8.5 9.2 104 1.2 141 16.6 14.2 10.6
postponable % 1.3 1.1 1.4 1.8 1.7 1.4 1.7 22 26 27 1.7
not postponable % 8.0 9.0 6.6 6.7 7.5 9.0 9.5 11.9 14.0 114 8.9
Energy Utilization %| 68.0 63.2 62.7 64.6 50.2 431 54.8 61.0 431 42.0 56.8
worst quartile %| 54.4 45.7 49.1 45.4 33.0 25.3 39.5 36.3 26.3 10.9 38.5
median %| 726 66.9 62.7 68.7 48.7 42.8 61.5 57.3 40.3 42.4 59.1
best quartile %| 84.2 79.8 81.4 80.6 65.3 64.3 74.1 80.2 53.3 58.7 76.5
Time Availability %| 85.9 83.5 85.7 85.9 82.5 84.4 81.0 80.5 75.4 80.7 83.1
worst quartile %| 80.1 78.3 78.5 80.6 73.7 78.6 71.4 67.8 65.9 72.6 76.4
median %| 88.5 85.5 85.8 87.7 84.3 86.9 81.8 84.4 74.3 81.1 85.2
best quartile %| 94.3 93.2 94.2 93.0 93.3 91.7 92.5 91.4 87.6 93.9 929
Time Utilization %| 742 71.8 70.9 71.2 58.9 54.7 63.6 715 55.7 55.1 65.9
worst quartile %| 68.6 61.3 57.8 54.6 41.0 35.0 50.4 46.2 30.6 27.3 50.4
median %| 79.9 79.5 80.0 78.9 62.1 68.2 73.0 74.8 56.9 65.1 73.5
best quartile %| 91.7 88.2 91.8 88.0 78.0 79.9 87.6 88.9 78.5 78.6 86.7
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B. Analysis of unplanned unavailability 2015 — 2024
B.1 Causers all areas
(KKS function keys F1: Ato Z)
B.1. Fossil-fired units, total
(106 units, AT, DE, PL, PT)
Unavailability incidents Energy Unavailability
180.0 7 per unit and year 180 [%] H postponable
: not postponable
* Sum of F1 not shown
** other (no KKS function key)
KKS Functions
160.0 1 16.0 A - Grid and distribution systems
B - Power transmission and
auxiliary power supply
E - Conventional fuel supply and
residues disposal
140.0 140 1 H - Conventional heat generation
L - Steam, water, gas cycles
M - Main machine sets
120.0 + 12.0 1
100.0 10.0 1
80.0 80 1
60.0 6.0 1
40,0 1 40 1
20.0 2.0 7§
0.0 -+ 0.0 -
2024 2015 - 2024 2024 2015 - 2024

20
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B. Analysis of unplanned unavailability 2015 — 2024
B.1 Causers all areas
(KKS function keys F1: Ato Z)

B.1.1 Fossil-fired units, total
(106 units, AT, DE, PL, PT)

Unavailability incidents Energy Unavailability

1800 + per unit and year [%] H postponable
18.0 1 not postponable
* Difference of F1-F2
** other (no KKS function key)

KKS Functions
160.0 + 16.0 1 AC - 380 (420) kV systems

BA - Power transmission

BB - Medium-voltage distribution
boards and transformers, normal
system

1400 140 1 EB - Mechanical treatment of solid
fuels (also for gas generation
and treatment, Crushing, mixing,

drying, etc.)

HA - Pressure system, feedwater
and steam sections

HF - Bunker, feeder and
pulverizing system

1200 120 |

HN - Flue gas exhaust (without
flue gas treatment)

LA - Feedwater system

100.0 1

10.0 1 MA - Steam turbine plant
.
HN *k
800 s 80 |
B
HF
60.0 | . 6.0 1
LA
MA
HA
40.0 4.0
AC HF
HA
200 + 2.0 1
AC
AC
00 - 0.0 |
2024 2015 - 2024 2024 2015 - 2024

21



\V/dnTc

VGBE-TW-103Ae (2025)

B. Analysis of unplanned unavailability 2015 — 2024
B.4 Time-frame
B.4.2 Combined cycle units, total

(46 units, AT, BE, DE, ES, FR, LV, PT)

Energy unavailability [%]
2024

Energy unavailability [%]
2015 - 2024

EMS 4/1 Units A B C D E F G H
- 2024 30 068 | 013 | 021 | 026 | 152 | 0.00 | 0.00 | 0.78
Energy t ility [%]
2015 - 2024 46 263 | 1.37 | 8335 | 0.53 | 0.74 | 0.03 | 0.00 | 0.46
Unavailability incidents 2024 30 143 | 047 | 040 | 0.70 | 0.13 | 0.13 | 0.00 | 0.67
per unit and year 2015 - 2024 46 4.05 1.27 | 18.63 | 0.94 0.1 0.46 0.01 0.78

Number of UA-Incidents
2024

[number per unit and year]

Number of UA-Incidents
2015 - 2024

[number per unit and year]

time-frame of unavailability (EMS 4/1)

Automatic load-rejection/fast shutdown

' Manual load-rejection/fast shutdown
Controlled shutdown within 12 hours
Start-up or recommissioning not possible
Exceeding planned incident-time
Start-up-time extension

Start-up prolongation

I @ m m o O W >

Postponable more than 12 hours

103
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