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BALANCING MODEL 2022

User Group, 3 March 2021

Energinet Gas TSO and Nordion Energi
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MUTE YOUR MICROPHONIE, SWITCH ON YOUR CAMERA, ONLY
WHEN YOU DON’T SPEAK WHEN YOU ARE GIVEN THE
WORD TO SPEAK

..YOU CAN ALSO WRITE YOUR
QUESTION USING THE CHAT -
THE HOST WILL ASK THE
QUESTION FOR YOU
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Purpose of today’s User Group

Timelines and milestones
The rationale for the update

The function of the balancing
model and the supporting data
method

Data quality

Fallback and “no punishment
principle”

Smoothing
Supporting data
Wrap-up and next steps
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PURPOSE OF
TODAYS USER
GROUP

To present the “full package”
of the updated balancing
model

To present the outcomes of
the Shipper Task Force
meetings

To hear your initial view of
the ”full package”, before the
official consultation

To prepare you for the
coming method application
proces
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OVERALL TIMELINE

Getting close to first official consultation

| 2020 2021 2022
[m/20{ V20 W21 21 nm/21 /21 22 nwaz ms/z2
Development of Adjusted Balance &
Model (including the Data model)
Task force meetings with focus on the Data model A A
06-11-2020 10-12-2020
User group A
Energinet and Nordion's consultation =
of methodology
Methodolody approval process (DUR and El) *
Overall implementation Y g S e e dere l.".‘:T
IT test period (shippers)
Go live ]
01-10-2022
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OVERALL RATIONALE

For update of balancing model



System Commercial Balance Chart

Choose Gas Day

Gas Day Prev (29042020 B e

THE CURRENT MODEL

31,234,233

The main rationale behind the current
daily balancing model with no added

L
S : o z
obligations is the characteristics and = |
parameters of the current physical ot
) L Y +
system ) . ' ooos
-5,765,767 - —
29-04-2020 06:46 Gas Day end
In short, there are no normal flow Lastndaied A
scenarios or situations, that cannot be
handled in the physica| System within- 4 :30-04-2020 11:16, SCB, Non valid ordinary, Balance kWh : -2,746,290
day' and thUS there 5 e need for Energinet.dk Yellow Zone trade list OB |

restricting shippers in their daily input- | o
O.I:fta ke dur|ng the gas day Energinet yellow zone marginal prices

Created (time for last calculation) :  30-04-2020 00:00

Marginal selling price Eur/MWh :

Marginal purchase price Eur/MWh:  7.000



THE CHALLENGE!

The challenges with the Baltic Pipe in operation are:
e the flow uncertainty, and

* the risk of large changes in the nominations
during a gas day

The impact is a potentially drastic change in flexibility.

Therefore, we may need a faster reaction from the
market within day in case of too large imbalances in
the system.

ENERGINET

3 hours imbalance

0 5 10 15 20 25 30 35 40 45
Imbalance (GWh)
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WHY WITHIN-DAY OBLIGATION (WDO)?

In the past: operational tools at TSO level Today: WDO as market based instrument

WHY DO WE NEED WDO IN BELUX?

Fluxys Belgium

Domestic
consumption
16 bcmly

Zme

=

Entry capacity
121 bemly -

Creos

How can we manage
potentially high within-day
imbalances that could
result from border-to-
border transit and/or
switching of Power
Plants?

X

Reserve buffer & operational
< volumes to balance network
Limit avallable flexibility
Fluxys confidential non-binding document for discussion & information purposes only (subject to management approval) - Intended for
3 authorized persons only

Exit capacity

80 bemly

Cross-subsidization
between network users
through socialization of
high costs

Using System Wide
Within-Day Obligations

®

FLUXYS

EPII

Entry Point /%,

NYBRO -

JEL

ELLUND
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WHY SYSTEM-WIDE WDQO?

The rationale behind

The current green zone balancing system is already system wide,
collecting and informing on the aggregated commercial balance
position of all shippers

When Energinet Gas TSO first implemented the current green zone
model, it was very much inspired by the balancing systems in the
Netherlands (GTS) and Belgium (Fluxys) due to similarities in the
systems

Energinet Gas TSO implemented a similar model, but without
including the system-wide within-day obligation, as this was not
required given the parameters of the Danish physical system at the
time

As the demand on the Danish/Swedish system are changing, it is a
natural step to now fully implement the system-wide WDO

ENERGINET
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WHY IS THE SYSTEM-WIDE WDO PREFERABLE?

Network Code for Balancing describes 3 possible WDO solutions - Energinet Gas TSO and
Nordion see a clear preference for system-wide WDO

System-Wide WDO Portfolio WDO Entry-Exit WDO

e Current balancing system * (Can be characterized as e Characterized as “balancing
already system-wide having a “individual” green between specific entry-exit

Current model very similar zone per shipper points

to Belgian system, who has Energinet sees a clear Energinet’s analysis shows
system-wide WDO downside with this, in terms several issues with this

of creating a sub-optimal WDO

balacing model (limiting
individual shippers, when
there is still flexibility
VCIELIE)

System-wide WDO secures
full optimization of
aggregated balancing
position

Seems to be mainly
designed for systems where
transit flow is relatively
isolated from rest of system

For more detail, please check out the balancing Q&A at:
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FUNCTION OF THE BALANCING
MODEL AND DATA METHOD
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THE MECHANISM BEHIND WDO AND HELPER-CAUSER
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6am /7 am

8am

Gas day, hours

Sam

__Green

zone

j% Accumulated System Balance, ASB
%>>Individual Accumulated Shipper Balance, IASB
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WHAT IS THE DATA MODEL?

The data model is every parameter used to calculate ASB and IASB

The Accumulated System Balance is defined as:
ASB=)7_, Entry - Y5_ Exit-Y3_,JEZ,

Where data for Entry and Exit is known every hour via nominations, while JEZ is calculated every hour via MR
data (city-gate flow)

The Individual Accumalated Shipper Balance is defined as:
IASB =% _, Entry (i) - Y51 Exit(Q) - X531 JEZ (i),

Where i is an individual shipper, and where Entry and Exit is known every hour via the shipper’s nominations,
while JEZ is not known for the individual shipper
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OUR SUGGESTION OF A MODEL TO DEFINE THE

INDIVIDUAL JEZ PER SHIPPER

The aggregated JEZ per hour is defined as:
¥_1Residual =Y75_{ MR — Y% _, DMS,

To calculated the individual JEZ value per
shipper per hour, the BAM will use:

e For DMS: To use DMS data for both
Denmark and Sweden

e For nDMS: To allocate the residual based on
most recent market shares

Exit JEZ

Hour
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SWEDEN WITH BM2022

0-300.000m?/year >300.000 m*/year

Classification nDMS DMS [&IDMS]

O D M S ( D a | |y M ete re d S | te S) = D M S ( 2 O%) + Beforethegasday | 1 Forecast per portifolio per day (Sent ta Shipper/BA| ‘ Nesiadas ‘
H 0 £ i i s ; S meassurements of hourly consumptionon

I D M S ( 70 A)) Duringthegasday | 5 Forecasts per portifolio [Sent to Shipper/BA) ‘ each portifio Sent to Shipper/EA) ‘

Afterthe gasday 1 overview of hourly consumption (allocation) ‘

During the gas day

o Hourly consumption every hour for all
DMS

o nDMS calculated by NE/BAM

BA nominate consumption and production forecasts

L the gas day 1 Forecast per portifolio per day

\ Nof t
[Sent to Shippar/BA) oforacas

BA can renominate consumption and production forecasts for the remainder of gas day

Duringthe gasday
5 Forecasts per portifolio 5 meassurements of hourly consumptionon

F INa | Va | ues [5ent to Shipper/BA| Nomessges each portifilio (Sent to Shipper/BA)

o Final allocations (DMS and nDMS) align
with intra-day-reporting

After the gasday 1 overview of hourly consumption (allocation)




THE TASK FOR THE
SHIPPER TASK
FORCE WAS...

to comment and inspire us to how
Energinet and Nordion can best model

JEZ individually per shipper every hour,
given that:

* We are not able to calculate the exact
individual balance per shipper per
hour, as a large part of the market are
not hourly read

* Thereis a trade-off between data/
data quality and costs

We want to develop a fair model with
the right incentives
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WE HAVE TESTED DIFFERENT TYPES OF MODELS

Overall, the different types of models can be grouped as: "HMC-model” and ”"Continuous collection
of DMS-data method”

Other internal
tested models
Our current
Use the current bt SUEEEsHon
level of data

100 per cent estimation 100 per cent real time data
and no investments and most investment
needed intensive
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OUR SUGGESTION OF A MODEL

Non-stop collecting of DMS data and estimation of missing data by using data from last
hour

Just after the hour,
BAM will publish ASB

DSO’s will use the rest
of the hour to collect
all DMS data

DSO’s (DK and SE) collect as
much data as possible in
prioritized order, thereby
data from the largest DMS
will come first

The BAM will receive data
and estimated missing data
by using data from the last

hour, and thereafter publish
|ASB to shippers




ENERGINET

OUR MODEL SUGGESTION

During the day, the data will be more accurate as the part of estimation will be smaller
compared to all the accumulated data

The assumption is:

* The process of collecting data shall run every
hour 24/7

Hour 4.
Hour 3:

Hour 2:
Hour 1:

Benefits are:
* Well known parameters

e Use nearly real-time data

* The model is suited for a future where -
hardware to collect data will be modernized Real time data [




HOURLY PROCESS DURING THE GAS DAY FNERGINET

Ca. 06:45:

Publication of the Ca. XX:05: Publication
green zone (start) of the ASB

XX:00: DSQO'’s start
collecting DMS data

From XX:20 to XX:00:

DSO’s continue to

collect DSO data XX:20: DSO’s forward
DMS data to TSO/BAM

Ca. XX:15-XX:30: The
BAM trades, if ASB is
in the yellow zone
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* DATA QUALITY
* FALLBACK AND “NPP”
* SMOOTHING

23



DATA QUALITY

Overall principle

General percentage per hour
Based on DMS and MR data

Indirectly affecting nDMS (as DMS is
component)

Preliminary DMS and MR values
compared to actual DMS and MR
values after the month

Not recalculated in correction rounds

Expected data quality level for DK and
SE: 90-95 per cent, and possibly
higher

We expect the data quality to be
lowest in the beginning of the gas day,
increasing during the gas day due to
more hours and thereby more data

Will be used as threshold for NPP (see
coming slide)



ABSOLUTE ERROR — LARGE SHIPPER (36% MARKET SHARE)

Absolut fejl, shipper SHPO, 5% modemfejlrate

100000 - o

quantile
— 90%
e
£ 75000- e 80%
‘E' / 70%
= 60%
© 50000 / 9
o y [ 50%
2 / — 40%
w
e . — 30%

25000 - —

— 10%

ENERGINET

RELATIVE ERROR - ALL SHIPPERS

ABSOLUTE ERROR — SMALL SHIPPER (6% MARKET SHARE)

Absolut fejl, shipper SHP4, 5% modemfejlrate

30000 - S quantile
— — 90%
— 80%

70%

20000 - / 60%
/ 50%

) 5 — 40%

10000 - / — 30%

Absolut fejl (kWh)

— 20%
— 10%

Relativ fejl, 90% percentil, 5% modemfejlrate

shipper
—— SHPO

SHP1
SHP2

= 2.0%- =—

. SHP3
—— SHP4

Relativ fejl (%

1.0%- . — SHP5
—— SHP6

6:00 11:00 16:00 21:00 2:00
Time




FALLBACK AND "NO
PUNISHMENT
PRINCIPLE”

Fallback principles

* Fallback data on BAM level, to secure
that some data will always be
available

Main principle: fallback based on
latest received hourly data

“No punishment principle”

* In case that data is lower than data
quality threshold for a given hour, and
the BAM has traded in the yellow
zone in that specific hour, the causers
in JEZ are settled at the neutral gas
price, in stead of the marginal price




DATA QUALITY IN DENMARK

Investments in new meter equipment at Evida can improve data quality — but at a cost

Current strategy:

Change equipment when
needed

Improved data quality over
time

Overall data quality for DK is
considered as high

Downside: Potential
regional differences in
quality

Upside: cost: 0 DKK

Segmented strategy:

Change certain equipment,
based on volume and
predictability

Improvement of data
quality

Upside: reduce regional
differences to a minimum

Downside: extra cost: 3-6
mio. DKK (depending on
exact strategy)

ENERGINET

Full replacement:

Full replacement of old
equipment

Improvement of data
quality

Upside: regional difference
diminished

Downside: extra cost of
approx. 15 mio. DKK —and
Investment in costumers,
who will possibly leave the
market in a few years



SMOOTHING THE
NDMS PROFILE

By smoothing, the TSO smooths the
nDMS allocated throughout the gas day

The smoothed dataset for nDMS is used
for balancing only. Thereby the
smoothed data will not be used for final
allocation after the gas day

Smoothing

ENERGINET
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TWO SMOOTHING MODELS CONSIDERED:

Smoothing percentage model Absolute smoothing model

Smoothing percentage model

333 ¢8

The absolute smoothing model seems to be easier to explain



WHICH IMPACT DOES
SMOOTHING HAVE ON
THE GREEN BAND?

Random checks on individual gas days on 2019
data has shown that reduction in green band by

introducing 100 per cent smoothing is
approximately 10-15 per cent

This number can change with:
The size of the green band with Baltic Pipe
Actual flow situation
Weather conditions

Consumption rates




CONSIDERATIONS
ON SMOOTHING

Shippers towards JEZ will experience
a downside compared to the current
model, in terms of delivering a
profiled entry (higher tariff costs) —
no change for other shippers

By introducing smoothing, this
downside is reduced

Shippers that are active towards JEZ
have a clear preference for smoothing
(Shipper Task Force)

Smoothing is used in Belgium and The
Netherlands

Energinet and Nordion suggests to
introduce smoothing via absolute

smoothing model at a high level —
up to “full smoothing”
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SUPPORTING DATA

Shipper request

32



“DISCLAIMER” ON
DATA

e The following slides shows imbalance
values (almost) from the past 2 %
years

e The datais based on the current
model, without WDO

* The data does not take into account
the asymmetry of the green zone and
yellow zone trades, but just shows
the registered unvalidated imbalance
per hour
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SHIPPER REQUEST — HISTORIC HOURLY DATA

IMBALANCE

HOURLY
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ACCULUMATED HOURLY IMBALANCE

IMBALANCE

ACCUM
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QUESTIONS FOR
SHIPPERS

What is your overall
impression of the “full
package” for Balancing
model 20227

Are there areas or
parameters that in your view
needs further consideration?




THANK YOU -
FOR YOUR
PARTICIPATION

Next major milestones:

Energinet and Nordion will
prepare for consultation of
draft method application

Consultation period: from
Easter Holiday and 4 weeks
ahead (end start of May
2021)

Method application towards
DUR and El: 1 June 2021
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NEXT STEP: CONSULTATION [45¢,
IN APRIL 2021 o

Please contact Christian Rutherford,
if you have questions or

comments



