Scalable Complex Orders —

Market Impact Analysis

27t July 2021

Seimo o«




Scalable Complex Orders

The information contained herein including without limitation any data in relation to the Scalable Complex Order project, analysis of data
and simulation test results (the “Information”) is provided ‘as is’ and no representation or warranty of any kind, express or implied, is made
in relation to the Information and all such representations or warranties, express or implied, in relation to the Information are hereby
excluded to the fullest extent permitted by law. No responsibility, liability or duty of care to you or to any other person in respect of the
Information is accepted, and any reliance you or any other person places on the Information is therefore strictly at your own or their own
risk. In no event will liability be accepted for any loss or damage including, without limitation, indirect or consequential loss or damage,
arising out of or in connection with the use of the Information. By using or relying on the Information, you automatically consent to the
terms and conditions of this disclaimer. In the event that the Information is provided by you, in whole or in part, to a third party for
whatever reason you shall ensure that this disclaimer is included with the Information and brought to the attention of the third part.
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Scalable Complex Orders

N . _ N-SIDE )
Identification of Key Indicators for Product Analysis ernimams voun pecions N

A product analysis based on the foIIowinP k%/ indicators is performed to compare in
detail Complex Orders and Scalable Complex Orders from a market impact perspective:

» Revenues of market parties: comparison of revenues and costs of CO vs. SCO
» Market prices: market price differences when SCO replace CO
 Cleared volumes: differences in cleared volumes (per order) when SCO replace CO

» Number of paradoxically rejected orders: number of (Classic or Scalable) Complex
Orders that are rejected though they would be profitable given the market prices

Important remarks:

* market impacts depend on which CO to SCO conversion rule is used.

» Results presented here rely on the initial conversion rule developed in the Iteration 1
of the Euphemia Lab.
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Scalable Complex Orders

Results based on the CO to SCO conversion rule Impact on costs, revenues and ireland
from Iteration 1 of the Euphemia Lab profits of complex orders Sl N-SIDE r ‘
Impact on costs, revenues and profits of complex orders is small orrimizing vour occision: g

(even with a relatively simple conversion rule)

Differences of total costs per complex order (€)

. A . Diffi f total | der (€ Differences of profits per complex order (€
Costs based on the original Fixed and Variable Terms fITErences o . 8l revenues per comP R . P p P . (€
. . Production data 2020. Euphemia 10.6 Production data 2020. Euphemia 10.6
Production data 2020. Euphemia 10.6 . . . .
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"=+ Costs are identical to within 1€ for > 95 % of the

complex orders! (8559 out of the 8948 complex orders I i | |+  Profits (revenues — costs) are identical within 1 €
»  Revenues (cleared volumes x market prices)

1
over 2020) are identical within 1 € for > 71 % of the for>71 % of the complex orders!
*  For the few outliers, the larger differences are explained complex orders! (6370 out of the 8948 *  Absolute differences in profits are lower than
by a difference in acceptation / cleared volumes of the complex orders over 2020) 5000 € for ~ 98 % of the complex orders ! (8763
complex order after conversion to SCO (if acceptance out of the 8948 complex orders over 2020)

= Qutliers with larger differences are explained

by differences in acceptance / cleared *=  Qutliers with larger differences are explained by

volumes and differences in market prices. differences in acceptance / cleared volumes and
differences in market prices.

changes, the incurred costs change accordingly). N.B. as
the same fixed and variable terms are used on both sides
of these ex-post cost calculations (classic vs scalable
complex orders), this is the only possible explanation.
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Scalable Complex Orders

Results based on the CO to SCO conversion rule
from Iteration 1 of the Euphemia Lab

N-SIDE

OPTIMIZING YOUR DECISIONS

Impact on total cleared volumes Ireland r ‘
ey

Impact on cleared volumes is most of the time null or marginal
(even with a relatively simple conversion rule)

Distribution of non-zero cleared volume differences
< 1% of all complex orders x covered periods (1947 / 214 752)
(MWh)
Production data 2020. Euphemia 10.6

Comparison of cleared volume per period for all complex orders (MWh)
Production data 2020. Euphemia 10.6
(214 752 observations)

400 $ 400
300 300
200 200
100 100
0 0
-100 -100
-200
]
H -300
E -400
-500
Over 2020, considering differences in cleared volumes per period for all complex orders For the remaining 1 % of the cases, differences can be quite large and seem essentially due to a few
+  (Cleared volumes are identical within 0.001IMWh (=1KWh) in 99% of the cases (212 800 differences in complex order selections.
cases out of 214 752) It is important to note that adaptations in the conversion rule could further mitigate this market impact.
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Results based on the CO to SCO conversion rule

Impact on paradoxically

from Iteration 1 of the Euphemia Lab

rejected orders N-SIDE r

The number of paradoxically rejected complex orders is very slightly increased ™" ™" " ~
(global statistics taking into account all complex orders in SDAC)

Comparison of the number of paradoxically rejected complex orders per session

Production data 2020. Euphemia 10.6
(366 observations)

(=]

Classic Complex Orders Scalable Complex Orders

Important note for the comparison

* Note that the minimum income conditions of SCO are slightly
different from the minimum income conditions of Classic CO:
with SCOs, the Variable Term is replaced by the marginal cost
curves in the computations of the variable costs.

* This factor might explain the slight increase in paradoxically
rejected orders once the paradoxical rejection is assessed

Average = 1.224

Average = 0.899
3 Min=0
Max =6

Min=20
Max=7

based on the new cost calculations with SCOs: if the variable
costs of SCOs are recomputed according to the original
Variable Terms (before conversion), some paradoxically
rejected SCO may actually not be paradoxically rejected.




Scalable Complex Orders

Results based on the CO to SCO conversion rule
from Iteration 1 of the Euphemia Lab

N-SIDE

OPTIMIZING YOUR DECISIONS

Impact on market prices Ireland r ‘
Sy

Impact on market prices is most of the time null or marginal
(even with a relatively simple conversion rule)

Comparison of Market Prices (€/MWh) Distribution of non-zero price differences — ~28 % of the periods (2475/8784 periods)

Production data 2020. Euphemia 10.6
The chart represents the price dynamics for the session of July 15t 2020

(€/MWh)
Production data 2020. Euphemia 10.6
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QOwer 2020, market prices are
*  identical 72% of the time (6309 hourly periods out of 8784)
. different by less than 1 €/MWh 92 % of the time (8098 hourly periods out of 8784)

A few market price difference “outliers” remain, with an absolute price difference above 4
€/MWh in 2% of the hourly periods over 2020 (181 periods out of 8784).
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Scalable Complex Orders

Price differences “CO — SCO” (€/MWh) per delivery hour -
Production data 2020 - Euphemia 10.6 !\IMSI DE C.

Hour 1 Hour 2

]
o

- on+o . . -
o

- .Hl. L

’ + 2
-2

. . Average = — 0.80 €/MWh - . Average = — 0.20 €/MWh -4 Average = — 0.22 €/MWh
. * Max =853€€/MWh 6 *Max _ =4.66 € &/MWh e . Max = 423€€/MWh
Min =—6.11 £ £/MWh Min =—5.5€€/MWh Min =—6.10 € £/MWh
-8 -8

Average = — 0.06 €/MWh

* Average = — 0.25 €/MWh

&
Average = — 0.25 €/MWh © 4
+ Max =193 €€/Mwh 3 Max  =4.55€€/MWh N _Max =424 €€/MWh
. Min :_g’€€/MWh o «Min = _9.06€€;MWh . Min =_4€€imwh

N.B. Average price differences reported above are averages over non-zero price differences
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Scalable Complex Orders

Price differences “CO — SCO” (€/MWh) per delivery hour N-SIDE r ~I
Production data 2020 - Euphemia 10.6 opTIMIZING YoUR pECisions Qg
Hour 7 Hour 8 Hi
ssions (115/366 observations)
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6 Min  =—3.13 €€/MWh . E ’ o ————
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-4 -8 -12

-6 Average = — 0.41 £/MWh = ; S . Average = — 0.49 €£/MWh

8 Max = 6.86€€/MWh Average = — 0.38 €/MWh Max = 6.88 € €/MWh
10 Min  =—12.42 €€/MWh _10 Max  =9.21€€/MWh -10 .Min  =—13.35€€/MWh
12 . «Min  =—11.94 € €/MWh .
-14 -15 -15

N.B. Average price differences reported above are averages over non-zero price differences
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Price differences “CO — SCO” (€/MWh) per delivery hour

Production data 2020 - Euphemia 10.6

OPTIMIZING YOUR DECIS

N-SIDE )

* Average = — 0.62 €/MWh
Max = 4.61€€/MWh

* Min =—17.04 € €/MWh

Hour 16

s :
_10 .
Average = — 0.83 €/MWh
-15 Max =2.33 ££/MWh
20 Min =—19.92 € £/MWh

* Average = — 0.65 £/MWh
Max  =3.23 €€/MWh

t Min =—10.68 € £/MWh

Hour 17

Average = — 0.83 €/MWh
Max =5.81 € €/MWh
Min =—28€€/MWh

N.B. Average price differences reported above are averages over non-zero price differences
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-6 JAverage = — 0.78 €/ MWh
3 Max =2.79 £ £/MWh
Min =—10.92 € €/MWh

Hour 18

Average = — 1.20 £/MWh

-20
Max  =4.67 €£€£/MWh
-25 * Min  =—27.07 €£€/MWh
-30
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Scalable Complex Orders

Price differences “CO — SCO” (€/MWh) per delivery hour -
Production data 2020 - Euphemia 10.6 !\IMSI DE Q
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* Average = — 0.30 €/MWh

-10 . =3

15 , Average=—0.73 €/MWh 10 * Average = — 0.69 £/MWh Max  =3.24 € €/MWh
-20 Max =1956 € €fMWh 12 Max =3.85€ €fMWh : Min =—066£ €fmwh
25 * Min  =—2330€€/MWh 14 « Min  =—1412€€/MwWh 10

20 -16 12

Hour 25 on October 25: there is no price difference.

N.B. Average price differences reported above are averages over non-zero price differences
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