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Coordinated procurement of
grid losses at APG
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Starting Point \\J
772

= Before 2010 all system operators (TSO and DSQOs) in
Austria have procured their grid losses by themselves.

= The Austrian regulator E-Control set up an incentive
scheme to develop a coordinated procurement of grid
losses in Austria.

- E-Control initiated a consultation of options for a common
procurement of grid losses (April 2009).

- APG offered to set up that coordinated procurement
scheme based on common agreements/standards.

—1n 2010 APG started with the coordinated procurement
scheme of grid losses.
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Main figures Y=

= A public consultation led to the following basic points:
— Coordinated (centralised) procurement of grid losses;
— Purchasing of standard products based on regular tenders;
— Daily buying/selling of shortfall quantities on the spot market;
— Central handling and clearing of residual imbalances;
— Pan-European tendering (if possible).

= APG took over the service of procuring the grid losses.

- Sum of all grid losses in Austria approx. 3,3 TWh per year.
-> Currently 97% of Austrian grid losses are procured by APG.
—> Financial volume: approx. 100 - 200 MEUR per year.
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Transparency /1D

= Towards National Regulatory Authority:
— APG reports the current status of procurement to ECA on a regular basis.

— E.qg. participating system operators, contract details, concepts, ...

= Towards system operators:

— Commonly elaborated contracts/deals.
— Provide information for participating system operators on a regular basis.

— Common workshops with participating system operators on a regular
basis.

= Towards supplier:
— Elaboration of contracts on the basis of EFET standards and adaptions in

close reconcilement with EFET representatives

— Workshop with suppliers.
— Elaboration of transparent market information.
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Regular Reporting Y=

= Towards National Regulatory Authority:
— E-Control gets a report about the procurement status monthly.
— E.qg. prices, costs, participating system operators, concluded deals...

= Towards system operators:
— Every system operator gets a individual monthly report containing the
results of the previous month.
— E.g. volumes, prices, individually procured volumes (per system

operator).
— Also the quality of the forecasts of TSOs/DSOs is monitored.

= Towards suppliers:
— Continuous anonymised information on the tendering system (internet).

— Submission of ,Deal Sheet Information® after every concluded deal.
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Concept of Procurement
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Concept of Procurement

Portfolio-Management Process
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= Portfolio needs to be divided in different tradeable products
(long term standard products) in order to minimize the risk — under

various boundary conditions!

L

i

400 hm
T L

m

I

wwwww

base

Austrian Power Grid AG

Futues market (long term)

01.09.2008

MW
4

Futures market (,Hedge")

|

.Residual grid losses”

/—/\'\\>



Concept of Procurement \\4
Portfolio-Management Process /19

= 3 different portfoliomanagement principles have been evaluated:

— Volume minimized: Min: > (Load_forecast, - Hedge,)?
— Cost minimized: Min: 3, ((HPFC, * (Load_forecast, - Hedge,))?)
— Risk minimized: Min: CVaR(residual grid losses)
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Procurement
Order Strategy AP\\J

Assumption:
= Price volatilities and market liquidity for forward products vary:

— Long-term range (> 2 years): Low volatility, low liquidity
— Mid-term range (> 6 month; < 1,5 year). Medium volatility, medium liquidity
— Short-term range (< 6 month): High volatility, high liquidity
- S —shaped order strategy
I I I I"---llllllllrlllllll
| | P | | | |
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T-2 year [ | [ | [ | | | [ | T

—> Order strategy defines how much and which products should be bought.
- Based on weekly tenders the relevant standard products are procured.
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Procurement Process
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Procurement Process — —_

Overview /19

m System operators send their Long-Term-Forecast-Data (LTFD) of
their grid losses to APG, once a year for the three forthcoming
years.

= APG procures the grid losses using a web-based tendering
platform according to specific requirements (minimizing risk
based on CVaR approach).

m System operators send their Short-Term-Forecast-Data (STFD)
of their grid losses to APG (day-ahead).

= APG buys/sells the difference between the accumulated STFD
and the accumulated already procured volumes at PX.

= The costs for the procurement of grid losses are settled monthly
between APG and system operators and traders.
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Concept of Procurement \\J
Long-Term Procurement Process A2
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Concept of Procurement \\J
Long-Term Procurement Process A2

= Update of the current portfolio
— Aggregation of all LTFD from DSOs and TSOs.
— Determination of the current open position (difference between
the accumulated LTFD and the accumulated already procured
volumes).

= Update of the current portfolio
— Mainly driven by risk management (CVaR).

= Determination of the parameters for the next tender
— standard products (base, peak, yearly, monthly), volumes.

= Weekly tenders at the web-based system
— Base/Peak standard products (usually in 5 MW steps).
— International traders participating.
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Concept of Procurement \J
Short-Term Procurement Process APG
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Concept of Procurement \J
Short-Term Procurement Process Apc

= Update of the current portfolio
— Aggregation of all STFD.

= Determination of the difference between STFD and AAPV

(accumulated already procured volumes)
— Application of alternate strategies in case of missing STFD.

= Procurement of the differential schedule at Power

Exchange
— at latest until 10:00
— as ,market orders” at the spot market

= Daily submission of schedules according to Austrian
market rules.

Austrian Power Grid AG STDF: Short Term Forecast Data 17
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Concept of Procurement \\J
Settlement Price /19

m Cost components of the Settlement price:
— Cost of already realised trades (“Hedges”);
— Forecasted costs of future Hedges;
— Forecasted costs of spot market activities;
— Administrative costs;
— Transaction costs (exchange);
— Forecasted costs for imbalance settlement;
— Accrued profits and losses from the previous year(s).

- One fixed settlement price for one year for all DSOs/TSOs
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Risk Mangement
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What risks to consider? \\J
(Overview) Y=

= Usually the following kind of risks are given:
Operational
Risk

= APG is considering (and monitoring) the following risks:

Market Risk

« VAR (1 day) « Credit Risk « Positon Limits

« VaR dyn. (7 days) * Long

« CVaR (1 day)  Short

« CVaR dyn. (7 days) « Open positions
« Stop-Loss « etc.

« Drow Down - Strict Rulebooks!
« P&L
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Example — Limit Concept \\J

Order path
Limit paths
P Upper limit path 1/
Actual order
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Example — Limit Concept (monitoring) \\J

Darstellung der Differenz des Mengeprofils - Lieferjahr 2017 (inkl. unterjahriger Beschaffung in 2017) A p ' :
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IT-Systems & Implementation
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Optimisation Tools (HPFC, CVaR)

Austrian Power Grid AG
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ai 2016

Product recommendation

Results shown based on exemplary data!!

SRR
HPFC Parameters. Graphical Output. Calbration.
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“One-Stop-Market” for the procurement of balancing services as
well as grid losses in Austria:

Supplier Supplier Supplier
A B C

APG Tendering System

llllllllllllllllllllllllllllllll

Operations i

(evar) i i| Grid FCR aFRR MFRR == Auto-MOT
—— : i| Losses :
P = L s ;
5(1000 scen/d)-;—? (3 TWh ) UD grrTen e —————— .
: P * i Settlement :

SAP

--------------------------------

UD.. Unintentional Deviation

FCR... Frequency Containment Reserve aFRR... aut. Frequency Restauration Reserve

mFRR... man. Frequency Restauration Reserve HPFC... Hourly Price Forward Curve
Auto-MOT.. Merit Order Tool PFM... Portfoliomanagement MDB.. Market Database -

*) for TSO and DSQs
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IT-Systems & Implementation \\J
APG Website Pap=

= Transparent market information all relevant data is published on our
webpage: http://www.apg.at/en/market
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AUSTRIAN POWER GRID UBERUNS NETZ MARKTINFORMATIONEN PROJEKTE NEWS & PRESSE KONTAKT KARRIERE

STROMMARKT Netzverluste

Beim Transport von elektrischer Energie (iber ein Stromnetz
kommt es, physikalisch bedingt, zu Verlusten, d. h. es kann
weniger Energie entnommen werden als eingespeist wird. Diese
Differenz nennt man Verlustenergie oder auch Netzverlust.

Die Verlustenergie ist physikalisch dem Quadrat der transportierten Energie KONTAKT
proportional und betragt je nach Netzfunktion und Ubertragungsebene 1 % bis zu
7 % der fransportierten Energie. Stromeinkauf
Die Netzbetreiber sind fiir den Ausgleich der Netzverluste verantwortlich. Dazu Anfragen zur Verlustenergiebeschafung
kaufen sie entsprechende Energiemengen in Form einer Fahrplanlieferung mit dem . +43 (0)50320-56477
GRENZUBER SCHREITENDER benotigten Lastgang ein.

(=] frontoffice.sdl@apg.at

AUSTAUSCH

= Via the tendering system the grid losses are procured and relevant
information and results are published:
https://www.apg.at/emwebapgrem/startApp.do
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Experience and recommendation?
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Experience and Recommendation? ~

Z1°

= In principle well working concept and processes.
= Prices are closely following wholesale prices.

= Further development possibilities
— PX traded long term products,
— purely financial hedging,...

- In principle that concept is applicable to other TSOs/DSOs.

-> In order to enable competition at least 2 TWh p.a. shall be
available (ca. 5 MW per week).

- Transparency, involvement of market is key!!
-> Use standard contracts (e.g. EFET) if possible.
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