Market analysis

for load flow based coordinated auctions



Load flow based cross

border capacity auctions
are intended to start in the
CEE region in 2010. These
new methods will lead to
new challenges for traders
and trading companies.
Consequently traders have to
take into account additional
information for their daily

business.

Some important questions

are:

- How to interpret the public
available data (AMF and
PTDF — Matrix)?

-How to evaluate the
available capacities
between trading zones

based on your price

prognosis?

- How to simulate the impact
of your bids on capacity

prices?

In order to answer these
questions RIECADO has
developed a specific tool
for traders to improve
their bidding strategy.
All the calculations are
performed on public
available data.
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This tool aims helping to analyze the complex load flow based cross bor-
der capacity auctions. It is helping Traders to interpret the public available
technical data (AMF and PTDF matrixes). With our know-how this prototype
enables you to translate the technical parameters from auction offices into
parameters, which are relevant for business application (e.g. available capa-
cities).

The data can be converted into capacities and also auction processes can be
simulated with the publicly available PTDF/AMF Matrix data. You are able to
customize this simulation with your own market price forecasts and your own
bidding strategy. This tool enables you to create bids by using an integra-
ted statistically based bid generation engine. Hence, you can simulate other
trader’s attitude with a minimal effort.

Furthermore you may simulate the sensitivity of the auction on capacities and
prices in order to maximize the likelihood of your own bids to be accepted.

Translation of technical into commercial data:
- Import public available technical data (PTDF/AMF}
- Translation of technical parameters

- Visualization of available capacities per commercial path

Simulation of cross boarder capacity prices:
- Enter your market price forecasts
- Creation of bids by using an integrated statistical bid generation tool

- Forecast and visualization of available capacities and prices

Analysis of individual bidding strategies:
- Analyze the sensitivity of your bidding strategy on capacities and prices
- Specify individual needs on requested capacities

- Derive an individual bidding strategy



I.a Translation of technical data (AMF/PTDF Matrix)

Load flow based cross border capacity auctions are characterized by an
increasing complexity which leads to new challenges for traders and trading
companies and which makes the decision-making-process difficult. This is not
only valid because of having new method in place, also aspects of an entire
region and mutual influences must be taken into account.

Technical Parameters

TechParamList ha| Prod M200201 hdl Zone: GUFGHEERRS Order b Critical branch (%
po po
al bra es for prod 0090

z LINE_0000L (n-1) ADC ELES 260.10 2B0.40 EE
4 LINE_00003 (n-1) CEPS CEPRS 1,389.00 288 _80 1,8
& LINE_00003 (n-1) CEPS CEPS 1,363.00 570_30 1,
LINE_0000% (n-1) CEPS CEDS 1,383.00 515.70 1,4
10 | LINE 00004 (n-1) CEPS CEPS 1,222.50 30.60 1,6
1z | LINE_00004 (n-1) CEPS CEPS 1,222.50 250.30 1,8
14 | LINE_00004 (n-1) CEPS CEDS 1,222.50 32.50 1, &
16 | LINE_00004 (n-1) CEPS CEPS 1,222.50 2BB.30 1,s!
12 | LINE_00007 (n-1) DSEC CEDS 1,332.60 751_80 1,
Z0 LINE_0000S (n-1) CEPS CEPRS 1,388._50 718_80 1,3
2z | LINE_pooiz (n-1) PG CEPS 1,590.60 | 1,440.50 | 1,
z4 | LINE_0001Z (n-1) ADC CEDS 1,590.60 | 1,413.50 | 1,2
26 | LINE_0001& (n-1) VET CEPS 1,212.60 591.50 34

Presentation of imported Technical Parameters



With the help of the Bidding Strategy Tool you are able to translate the com-
plex public available technical data (AMF/PTDF Matrix) from auction offices
(e.g. from the Central Allocation Office in Freising), which are difficult to be
understood at a glance and demand an expenditure of time, into compressed
charts/commercial data.

Maximum Capacity Per Commercial Profile

Non-concurrent transmission capacity

Ll e o M 200901 v Neighbors only: H XLS-Export

Critical Outage:

AMF+ / AMF-: 4.7 / 293.4

MAVIR FSEO 143 143, 177, 180 0 (0.00)

llustration of translated parameters

With our user friendly software a chart of maximum available capacities per
commercial profile are obvious at a glance; provided that demand exists only
on this commercial path (so called non simultaneous available capacities).
Additionally to the calculated maximum capacity the two next higher limiting
factors (constraints) are indicated.

This enables you to get at a glance the first market relevant information.




Complex Grid Situation

Technical Parameters

[ product: [ECEETNINED Zone: [EESEEED Order by: [EEEEEETD

Critical branches for product M200901

[ 2 [eomeoooor  Jwewl | aec | mes | se0.10 | zs0.40 | 354
| & lzamoooss  fwen| | cses | czes | 1600 | 22860 | 6
[ 6 [cmeoooos  fwewl | cses | czes | 1.369.00 | s70.30 | 1.5
| 2 lzmmocoss  fwen| | czes | czes | nseco | a0 | a3
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[e [cameoooor  fwewml | eseo | cses | 1.332.60 | 7180 | 1.5

PTF-Description - technical Parameters of the Grid

Profile

Non-concurrent transmission capacity
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AMF+ [ AMF-: 4.7 /293.4
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I.b Scenario specific analysis of capacities

Capacity Dependency between Commercial Exchanges

Non-concurrent transmission capacity
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Eg. 400 MW of the maximum available 618 MW are requested. This has an impact to other

available capacities.

With a first simple analysis the user may reserve certain capacities by ente-
ring reserved capacities. Hence, the user can visualize the remaining capaci-
ties for a certain load scenario:

Free non-concurrent transmission capacity
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Modifications on one commercial path show direct impacts on others




This first quite simple analysis enables you to get a primary impression on
available capacities taken into account certain trading assumptions. It is
worth to mention that this part of the analysis is purely based on technical
input data (no market price assumptions are respected so far).

individual
restriction

capacities
between
trading zones

impact

PTDF/AMF
matrix

The core of our Bidding Strategy Tool is the so called auction simulation part.
By that given technical restrictions (publicly available via e.g. regional auction
offices and/or TSOs) and individual market assumptions are matched and
deliver a consistent picture of the relevant allocation process.

Important is, that you have to provide your individual market and pricing ex-
perience. On that basis we can offer you tools to generate prices and deman-
ded volumes to generate fictive bidding curves for the entire region.



Generally two ways for generating the bidding patterns are implemented:

1.) Generating bids for a specific path (i.e. source — sink combination)

Bid generator

Resolution: border wise, direct capacity price hd
LT TTe el M200901 hd| Source: EUe hd m APG hd TRADER - Mustermann Martin e

Method: SimpleNorm v Bid Generation with Normal Distribution

Market Clearing Price: 50.00

Market Clearing Volume:
10

Price Deviation: 10.00
Possible Bid Volumes: —

& Replace existing bids?

On the basis of indicating expected clearing prices and volumes the bidding
curve is generated at a specific path (source A sink) based on statistical
parameters.



2.) Generating bids for several commercial paths (i.e. for the entire region)

Bid Volumes

Power prices per Zone

Power Price
[€/MWh]

Get MaxCap

Requested Transmission Capacities between Zones [MW]
From \ To APG CEPS ELES MAVIR PSEO SEPS
APG

CEPS

ELES

MAVIR

PSEO

SEPS

TPS

VET

With the help of the input of prices per zone (on the basis of your price
forward curves) and expected volumes for each profile bidding curves for the
entire region are generated simultaneously. Hence, a specific market situati-
on for a whole region will be generated, based on your individual inputs.




After generating the bidding curve the auction is ready for calculation:

Start auction

IR vestauctionvonthly
m closed (ready for calculation)

Auction is ready for calculation!

¥ Without Netting And With Rounding

Start auction

III.a Analysis

Price 3 regional bid

forecast generator

!

PTDF/AMF market
> > auction

matrix situation

individual ¢
bids

The analyzed auction can be interpreted in several ways.



As an example requested volumes, accepted volumes and market clearing
prices are described:

LB ULTEE Without Netting And With Rounding

Product: [IEITERH Order by:
Source - Sink: -

Product Requested Accepted Accepted Market Market
de volume volume volume  Clearing Price Clearing Price

mMw1] mMwi] [%] [€/MWh] [€/Mw]
M200901 0 5,475.84
M200901 360 0 0.00 5.51. 4,099.44
M200901 380 0 0.00 5.33 3,965.52
M200901 150 0 0.00 4.53 3,370.32
M200901 240 51 21.25 3.54 2,633.76
M200901 330 140 42.42 2.24 1,666.56
M200901 420 0 0.00 2.07 1,540.08
M200901 2,200 1,695 77.05 1.59 1,182.96
M200001 770 70 92.09 1.51 1,123.44
M200901 0 0 0.00 0.66 491.04
M200001 1,000 872 87.20 0.56 416.64
M200901 0 0 0.00 0.52 386.88
M200901 0 0 0.00 0.39 290.16
M200901 0 0 0.00 0.22 163.68
M200901 0 0 0.00 0.18 133.92
M200901 0 0 0.00 0.17 126.48
M200901 0 0 0.00 0.13 96.72
M200901 0 0 0.00 0.13 96.72
M200901 0 0 0.00 0.00 0.00
M200001 0 0 0.00
Bid value = 2,814,708.24 €

Schematic depiction of the results on the basis of market areas

TestAuctionMonthly (Without Netting)
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Visualisation of the results for each source A sink market area
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Finally, the maximum available capacities per profile (source A sink combi-
nation) are displayed as well as the allocated capacities and the associated
prices:

Maximum Capacity Per Commercial Profile

Non-concurrent transmission capacity

(2T [TTw i M200901 hd Neighbors only: l XLS-Export
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IIL.b Sensitivity Analysis
Price > regional bid
forecast generator
PTDF/AMF 3 market
matrix situation results
sensitivity
analysis

individual
bids individual

bids




Building on the results of an analyzed specific auction, individual bidding
strategies may be simulated. For that purpose the Bidding Strategy Tool
enables to create specific scenarios, e.g. for a specific profile the influence of
additional requested capacities may be analyzed. In a simple manner specific
requests (in terms of requested, additional capacities in MW as well as an
integer number defining the number of individual steps to be analysed) may
be entered into the system.

Start of a sensitivity analysis:

Sensitivity of prices with respect to accepted bid volumes

Power

Method Source Sink Requested Resolution
[Mw]

[Steps]
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Method: Without Netting And Withmag
Product: M200901

Source - Sink: MAVIR |

Selection of a source A sink path

The picture above shows different scenarios entered into the system.
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The following picture demonstrates how easily a new scenario can be
entered into the system.

Method: Without Netting And With Rounding

Product:

Source - Sink: MAVIR | PAU S PSEO  |v PSEO

New

Max Allowed Power: [Mw]

Request. Power.:

Resolution [Steps]:

Calculate

Enter an additional bid: capacity and number of steps

After the sensitivity analysis for each step the expected price for that specific
request is shown.

Result of the modified auction (demanded path):

Specific Path (MAVIR->PSEO)

(Price to be paid to get the capacity)

Bid Price

Source [£/MwWh]




TestAuctionMonthly (MAVIR - PSEO)
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Req. Power [MW]

Within a flow based approach individual bids usually impact allocated capa-
cities and prices on other profiles as well. The Bidding Strategy Tool directly
respects that relationship and shows the relevant allocated capacities as well
as the relevant clearing prices.

Results of the respective path per single step:

Accepted Power [MW] and Prices [¢/MWh] Per Step

(Result of the allocation per step)

0/2.14 — 126/2.31 40/3.59 0/7.82
[“oose | oox | oo | — | o |

0/2.24 — 106/2.339 40/3.69 0/7-38
0/0.14 0/0.2 07044 — 20/4.5

0/2.32 — 100/2 47 30/3.78 0/8.26
0/0.15 0/0.21 0/0.47 — 20/5.09
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Cover: Copyright by Verbund (Osterreichische Elektrizitatswirktschafts-AG)

llustration p 4 - Complex Grid Situation 1: Copyright by Dresden University
of Technology

lllustration p 4 - Complex Grid Situation 2: Copyright by VERBUND-Austrian
Power Grid AG



rrecadonnm

RIECADO Regional Energy Capacity Auction Data Operator GmbH

Alserbachstrafie 14-16, A-1090 Wien
+43 (0)1-319 07 01-0 | office@riecado.at | www.riecado.at



