1] | S

Changes in the Day-ahead market due to 4M MC implementation




ALGORITHM EUPHEMIA UTE\\

O EUPHEMIA is an algorithm that solves the market coupling problem
on the PCR perimeter.

U EUPHEMIA stands for: EU + Pan-european Hybrid Electricity Market
Integration Algorithm.

O It maximizes the welfare of the solution
U Benefits for Power Exchanges:

e Supply
[ Most competitive price will arise e
O Overall welfare increases sygplus
. «&0
L Benefits for TSOs: Clearing price <&
O Efficient capacity allocation Producer \_
P y surplus Demand

Accepted volume \iwh



HOURLY STEP ORDERS

OTE\V

U Hourly step orders are defined by
O A type (buy or sell)
O A volume
O A limit price

O EUPHEMIA provides solutions such that

O Orders in-the-money are fully accepted
O Supply at price < MCP
U Demand at price > MCP
O Orders out-of-the-money are fully
rejected
O Supply at price > MCP
U Demand at price < MCP
O Orders at-the-money can be curtailed

MCP

Demand in-the-money
Demand out-of-the-money

Supply in-the-money

Supply at-the-money
Supply out-of-the-money
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PRICE AND VOLUME INDETERMINACY RULES OTE/\\

PRICE VOLUME
_
. — —
Mid-point . Maximum volume
MCP " bon Price interval ,~gr------- ._._#_/.
MCF e

:_I I !_5 i
" Minimize the distance to the Maximize traded volume
\ middle of the price interval




Overview of Day-ahead market bids after 4M MC implementation []TE-’V\/

New types of bids

O Standard bid (sell/buy)

U Block bid (sell/buy)

O Profile block bid
U Exclusive group of block bids
U Group of linked block bids

O Flexible hourly block bid




Overview of changes after 4M MC implementation UTE"W

Settings valid after 4M MC implementation

O  Participant can submit unlimited number of standard and
block bids for sell and/or buy

U Thereis a new terminology — term block is replaced by
term segment

U  Itis possible to set condition of volume indivisibility of
hours of the first segment for both types of a standard bid
(sell or buy),

O It is not possible to set the condition of total block 1
acceptance. While submitting bid through XML file,it is
necessary to skip the parameter of total acceptance of the
first segment or enter value ,N“ Bid will be rejected if
value ,A" is entered in the parameter

U  For bid modification it is necessary to identify the bid
through its ID and version. A possible modified bid without
these atributes will be accepted as another bid. We
?_Imphasise this necessity mainly for modification via XML
ile




Unigue identification of bid OTE\W

O Bid Modification

d for all types of bids

U Is obligatory element for exclusive group of bids. (The
modification without ID of exclusive group will be rejected with an
error.)

U IS obligatory element for group of linked bids. ( Linkage

will be cancelled if ID of parent bid is not stated.)

U Bid Cancellation
Q for all types of bids

L At group of linked bids it is necessary to cancel bids from the lowest
level of the linkage. (It is not possible to cancel bid which has still a
linked child bid.)



n r | []TE J\/\f

. Price

U Selling price has to be ascending with increasing number of
segments for standard bid for sell. Buying price has to be in
a descending order at standard bid for buy.

J Volume

O It is possible to specify any volume for each hour of a
segment

U The possibility to place up to 25 segments

U It is possible to set volume indivisibility of hours at the first
segment of bid for sell and buy.



Standard bids — impact on financial security OTE\

O Commodity:Cash deposit, as today, is blocked for
maximum possible liability from individual segment:

O volume x price of bid for buy with positive price or of bid for sell
with negative price

[ Possible liability from the particular bids will be added
up separately for buy and sell bids. The higher amount
from these totals will be covered.

— From FS point of view it is more efficient to submit 1
standard bid with 25 segments than 25 standard bids of 1
segment with the same overall parameters.

O Imbalance: Bids on the day ahead market enter in
utilization of total current position of a participant as
today -> no change.
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ndard bi

O Ways of bid submission remain the same — web form, upload of
XML file or via automatic communication

O Changes of web form:
.
linmbor ol segments
Daivary day;™ TWIRTOH Prioipant:~ B5G LA SO 05 TESTOMACT S5 o i
Saitiement currency code:" cx - Dafeclt geirermen cutrency code; o
Tipar™ By Sel
=]
-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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 Access to the bid overview through the OTE web interface

U Bid overview on the traiding screen

List of bids EHEmEEG RS
Dsrs: 1700, page 4180, 30 ~ (M 80 8 1 2. 3 B s 6 7 %M
Delveryday  Type Ver OelID  LmkdTo  Volime  Minfoe  Maxfee  Cighl Excicenl “I'
i
26. 303014 | Buy 0 4538 _ 53,5 150,00 150,00 SPT
2. 502014 Buy 0| I 30000 a5 17,15 T
3. 102014 Buy 0| %337 | #sma| 2,86 | LA [l
26. 30,2014 | Buy 1 am _ BA26 nM 128,71 ST
suwadey | 2 e | 240 52,00 52,00 5T
26,10, 2004 Buy 0! 43ma | 2350 sopa  son00 gpT
25,50 2014 | Buy 0| aams | 50| MO0 00,00 ST
2. 102014 Buy 1 415 384 =54 4,50 BO, 7% 5PT
. 10,2014 | Buy 0 423386 _ ;71| %,50 | 97,00 | -l
210 01Nz 9| £ .-_'j 00,0 -850, 5 ~500,00 T
U In the DM reports: Bids by delivery day
Table
View: Default v BB ttems 770000171 80 EE =

Cancellation v:fhl : Min. price  Maux. price
[ - ; [EUR/MWh] [EUR/MWh]

Type Category Delivery day Valid Replaced (HM-.::;

424104 0 8591824999806 Buy  |PBO | 032902015 Yes  |No | _ | 16.09.201408:45:19 | 10,0 100 | 10,00 10,00 |
O 0 SR AN e by | SNZ/2015 | Yes Mo | . BEEb s b S ] . 247 2]
423959 1 859 1824668207 Sed 03/29/2015 | Yes Mo 30.03.2013 10:54:46 8344 0,00 30,00
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Block bi OTE\N

1 Profile block bid
1 Group of linked block bids
1 Exclusive group of block bids

1 Flexible hourly block bid



Profil block bid OTEV\

d Price

U Fixed price for whole segment of a bid - price is compared

with weighted average of the marginal price for matching.

Bid price (P) Marginal Weighted average of the
price marginal price (MCP)

149 EUR
150 EUR 152 EUR 151,86 EUR

U In the money : Supply at price < MCP
Demand at price > MCP

d Volume
O It is possible to enter only one segment within one bid
O Itis possible to enter a different volume in particular blocks of
a bid. (Smallest possible block is 1 hour)

rotct | commnt -ﬂ--ﬂﬂ-ﬂ-----ﬂ-ﬂ--m

20,00 10,0 150 20,00 20,0 150 10,0

1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24

13



Profil block bid OTEVY

d Minimum acceptance ratio
1 Enables partial acceptance of the bid

 The ratio ,,accepted volume/total submitted
volume* is greater or equal to the minimum
acceptance ratio of the block and equal over all
periods

At present is this entry pre-set on 100% - in the
future it will be possible to edit also this entry of
the form

Price -
* 3 3
Sl Min %% | Comment | (pyyp pyyh)= Hnﬂnﬂm
0 20,00 10,0 150 20,0 20,0 150/ 10,0
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Profil block bid - impact on financial security OTE-V

1 Profile block bid is utilised according to the same
principles as a standard bid

d Commodity: Each profile block bid is utilised in
theamount of potential liability

O volume x price of bid for buy with positive price or from
bid for sell with negative price.

1 Possible liability from the particular profile bids will be
added separately — for buy and sell bids. The higher
amount from these totals will be covered.

 Imbalance: Profile block bids on the day ahead
market enter the utilization of total current
position of a participant as today -> no change
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Profile block bid

OTE\V

O Itis possible to add bids to an exclusive group or create among them

execution constraints by their linking to

 Exclusive group of bids

[ enables to execute only one
bid from the profile block bids
which are included in the
given group

L Group of linked bids

[ enables to execute child bid
only in case that its parent bid is
executed

16



Exclusive ar f block bi OTEY

O Group of block bids from which only one bid can be executed

 Itis possible to include both types of bid (buy/sell ) in one
exclusive group

O From the exclusive group, based on the algorithm calculation,
Is executed the profile bid which maximezes social welfare
the most

O Number of active bids within one exclusive group is limited

d Number of exclusive groups is limited for 5 groups per
participant

>

Breadth : max 8

: : : )
(ThIS type of linked block enables to offer on the market various
production patterns in various price strategies. This increases

chances of having a block executed.
. y,

17




Hew order on day ahead market

o

Header data
Delivery day:* 0H1ERM4 [ Participant: ™ BS53. 1824 0000 07 OFE #.s Exclusive group: @ Yes | No
Settiement currency code:™ CK - Default settlement currency code:  cax Exclusive group ID:* 11
Type:= @ Buy . Sell Category:* P80 .

Detail data

m (o ----ﬂﬂﬂﬂ-ﬂﬂﬂ-ﬂﬂﬂ BB EIEIED

20,00 I.CID' 150 ZGU 2‘09 'ES,U 100

~ 0% 40,00 | 10,0 15;: 20, o 200 2 u 0| 20| o 20| 20l 50| 100
x 100%: 30,00 10,0 150| 200 20,0 150 10,0}
| 100% f

|_I;AI_‘—|_I;

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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d Overview on the trading screen
EEEEEEEEE EE

List of bids

Items: 80, page 1/ 8.

1ofv] Sl &8 S 2z 3

4|56 7] SN SE

Deliveryday Type Ver BidID LinkdTo Volume MinPce MaxPce CigBl  ExdGrBl Ma

31.03.2015 | Buy 0| 424 203 90,0 150,00 150,00 [ PBO SPT

31.03.2015]| Buy 0| 424 205 60,0/ 130,00 130,00 | PBO SPT

31.03.2015 | Buy 0| 424 207 40,0 120,00 120,00 | PBO SPT

31032015 Buy || 0| - 424208 | 424207 600| 130,00 130,00 PBO | seT

31.03.2015 | Buy 0 424 201 10,0 150,00 150,00 [ FHO SPT

31.03.2015|| sell 0| 424 206 40,0/ 120,00 120,00 PBO 12345 SPT]

01.04.2015 | Buy 0 421 608 90,0 150,00 150,00 [ PBO SPT

0104.2015(Buy | 0| 421610 600| 13000  13000(PBO  [12345 ||SPT

01.04.2015 | Buy 0| 421612 40,0 120,00 120,00 [ PBO SPT

01.04.2015]| Buy 0| -421613|| 421612 600 130,00 130,00 ( PBO SPT

= 1

424 3 n (=] MH?Q‘??U!-:BF FBO 2373142013 | ¥es L) ETR.2004 08542 iR 100 130,04 130,05 A28 207 a8 aTE SFT
|34 200 ] B59 1824 4505 05 | By | POD) D105 | v t AT00.200 08:55:22 ) i 108 Lino 1000 Il L5 | QITE 5
434 306 [ 53 1834 0999 05 | Sal EOD 23105 | ves Ho 17003034 58:54:47 403 100 130,00 12000 || 13 H5) Ci OTE T
424 20 [ BS9 1824 OB 05 By [PED A0S | Yes o] L7 003004 285400 [0 100 130,00 135,00 [ 12 35 o7 oTE 5T
424 200 0§ B3 MB‘H‘BIJ:-:BN FBD 23131/ 201F | Yes L] I7 092004 $8:52:20 o900 100 1100 150,00 |L J.EE OTE ST
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Exclusive group of block bids —impact on FS OTEVV

J Commodity: Only one bid from each exclusive
group will be utilised -> the bid which represents
maximum possible liability:

d volume x price of a bid for buy with positive price or of
a bid for sell with negative price

 Imbalance: Only one bid from each exclusive
group will be covered -> the bid which
represents maximum possible liability:

[ parametric price of a given imbalance x volume - >
separately from the total current position of the
participant

20



Linked block bids OTE\

1 Profile block bids can be linked to each other — which creates
a condition of execution constrains

— Child bid can be executed only if the parent bid which
Is linked to is executed

0 Maximum number of linkage level is 3 (depth).Number of
active bids of group (breadth) and number of groups of bids is

limited
A
/
depth:
max 3 Number of groups | 5§
Linkage level
Active bids 7

Total number of _
bids : max 7 breadth: max 6 1



Linked block bi OTEY

 Rules for creating linked bids:

O The parent block bid can be linked to several child
block bids

d Child block bid can be linked only to one parent block
bid

 One linked bid can be member of several groups of
linked bids

O Groups of linked bids can be created only from one
type of a bid (buy/sell)

 Number of families of linked bids and number of bids in
one group of linked bids is restricted

 The linkage of the bids through the web form is
considered as a modification of the child bid and
therefore Its version is increased

22



Link I

OTE\\

B55 1634 9999 03 TEFFOWCT 220 kom. spol

Mew arder on day ahead market
Bid: flock |t
Header data
Delivery day:* averems T Partpant:®
Sattlernent currency code:® 2K | Default settlement cumency code: CIK
Type:*® (B Sell Category;® a0 [

Base [l 1009 b
OFFPEAK | » 100%9 ' gremn
PERE '_v_'I 1007 ight bus
BASE [=] 104 -nun-n:
PEAK [w 1005y |red

0000 1000 10,00 0.0 | B0 N0.0 | BOND | DGD

Exchesive group:
Exchusive group ID:®

1 Yes ® No

23

100 10,0 | 100 00| 100] 100] 100 100 100 100 190 100 00 100 109 MA0

15,00 20 a0 a0 30 3,0 3.0 30 50 [ [ [ ! [ :.'; :..l.-l: { 30 i 38 m

20,00 ; [ [ = 50 [ 50 50 | 5,0 50 58 ! 50 50 i 50 50 ! 5,0 e =il= ; E0.0

“aw) 0] 14] | | a0 b| ao| 1a) | @) 10| d0) #| ap| ib| i@ 10, 10| i 6] 10| | 0] 18, 5s

40,00 =i = w| W) 0| 1w 1] 1w | w t0f wj i wf | | | 00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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 Linkage of the particular bids via web form

List of bids

Nems: 80 page L8, 10 =

ILO3.2005 |Buy

K AL

< B :

[ 3 9 3 o

7 X M

Linking of block order

Bid ID: 424 207 Version: 0

24203 | - 2 FT Linking of order:
3032015 | Buy 0 424205 £0,/| 130,00 130,00 | B 12M5 ST )
JLOLAES Buy CE - F @p 120,00 120,00 PEO oo 0 Without link o
31.03.2015 | Buy 0| -424208 | 4249207 50,0 133,00 130,00 | PEC =T @ Parent block order: 424203 %
31032085 | Buy 0 42420 10,0 130,00 50,00 (FHO T
..... 015 | S o apems| a0 130,00 20,00 | PR 2M5 5T m m
Q1042015 | Buy 0| #2108 50,8 150,00 0,00 | PEO T
GLO4.2015 Buy 0 42ism £0,0 133,00 130,00, | PEO [13as - ||=T
471512 0,0 120,00 T

OLO4.20LT |Buy

O Linking of bids to groups through a web form is possible after
creation of both bids (parent/child) -> this linkage is modification
of the linked bid (child bid) — its version is increased.

24



Link lock bi

OTE\V

 Linkage of bids via XML

It is possible to link the bids (in one step) by
filling ParentBlock element at submission of

child bid.

<ISOTEDATA message-code="811" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"” dtd-version="1" dtd-release="1" xmins="http://www.ote-
cr.cz/schema/market/data" answer-required="0" err-reaction="A" date-time="2014-04-08T09:08:57" id="76638">

<Senderldentification id="8591824011607" coding-scheme="14" />

<Receiverldentification id="8591824999905" coding-scheme="14" />
<Trade trade-day="2014-07-17" trade-type="N" acceptance="N" sett-curr="EUR'| ParentBlock="311090"

=ProfileData profile-role="BC01"=
<Data period="21" value="30" unit="MWH" splitting="A"/>
<Data period="22" value="30" unit="MWH" splitting="A"/>
</ProfileData>
<ProfileData profile-role="BP01"=
<Data period="21" value="130" unit="EUR" splitting="4A"/>
<Data period="22" value="130" unit="EUR" splitting="A"/>
</ProfileData=
<Party id="8591824993305" role="TQ" /=</Trade:>
<fISOTEDATA>

25

Category="PBN" AcceptRatio="100">



Linked block bi OTE

L Overview displayed on trading screen
Lt of bids 5 B e A P .

Mems 80, paga /s, (100] R XX SEN : 45 e 7 B M

Gelvoryday  Type Vor  HEdiD  LinkdTo  Volem Mandite MaxFrn gl EwclGrid t
e AL |2 20 -l
31 ARE0LY i L] . ! ﬂ
31.03,260% | Buy a| 434307 LI 124,08 120,00 | PRO SPT
Z103.201F | Bay | - SE708 | 474207 &0,2 130,00 130,00 | PED '5"'
SN0 | Buy T| 2 0 L] 150,00 TH00 | AL RPT
31004005 | Sall | A 206 400 120, i 13000 | PBG: 1345 SIFF
ik profie likeok ordies by difbverny day
W Wamanters -]
Delivery day Temn — 1B
Defiviry il 1
Participant
Takie
v Coint [ [ mewn i 0l EEE EE
Rl DD s [ —— rh":* -.J._I-I_':FI.- Ty Dy diy ﬁm I.EENII "'r""'m‘-' ey i ek Ty
e |g: |er
EED =

e Dl ] B e 5]

= Fui
RN Worson FarTsian u"_w“ “.:.{l-d_ Type  Owlienwy doy

a4 7 | of =5 1134 33395 03 | PO R s | oaimars| monam o | mo|  mm|Em [[=:3 am



Matching of linked bids OTEV

JdParent bid can be executed alone, but child
bid can be executed only if a parent bid Is
also executed.

dParent bid which is out of the money Is
possible to executed only in the case that
execution of whole group will create surplus

(child bid saves parent bid — this doesn‘t work
vice versa)

It Is not possible to execute separately child
bid

27



Possible cases of matching within linked bids UTEJ\N

1 Parent bid

hild Di

4

Parent bid

Child bid

Both bids are in the money and
therefore executed

Parent bid

Child bid

Parent bid

Child bid

Execution of the child bid creates sufficient
surplus which covers the loss of execution of
the parent bid. Both bids are executed,
because family result is positive.

2 Parent bid 3

Child bid

|
|
|
|
|
|
|
|
:
: Parent bid
|
|
|
|
|
|
|
|

Only parent block is executed.
Child bid is out of the money and
can’t be executed.

Parent bid
Child bid
Family result

3

No bid is executed

Execution of the child bid doesn’t create

I of the parent bid. None of the bids is executed,
: because family result is negative.

O +  bid execution creates surplus (in the money)
a - bid execution creates loss (out of the money)

28



Group of linked block bids — impact on FS OTE\N

J Commodity: Each bid is utilised in amount of
potential liability

L volume x price of the bid for buy with positive price or of bid
for sell with negative price.

J Imbalance: Profile block bids from group of
linked bids enter the utilization of total
current position of a participant

29



Flexible hourly block bid OTEVY

O Price
U Fixed price

O Volume
U Fixed volume
U Possible to enter for one unspecified hour

L Matching

U Specific hour is assigned to a bid by algorithm during
matching process based on the principle of maximization of
the total welfare.

30



Flexible hourly bi OTE

Bibd: Elack 18r]

Header data
Defirvery day:* 30N Particpant: * 15 1824 9099 (0 TESTIRAT S22 bom spal Exclusive group: "
Settiement corrency code:® (=3 =|  Default setthement currency code: cx Exchueeive group 10:®
Type:® = Buy Sl Categary:” FHO [

Commms=nt UL MW
400,00 16,0

||||||||T-|HI-TIIIIIIIIIII

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Flexibilni hodinové nabidka — dopad do FZ OTE\

J Commodity: Each bid is utilised in amount of
potential liability

a volume x price of the bid for buy with positive
price or of bid for sell with negative price

J Imbalance: Each bid will be utilised in the
amount of possible liability.

dparametric price of a given imbalance x
volume - > separately from the total current
position of the participant

32



Main chgnggg -summary OTE

O Number of active bids at Day-ahead Market is not limited — bid
modification without it's unique identification leads to creation of a
new bid

List of bids

Items: 80, page 1/ 8. IDE

31.03.2015 | Buy 0| 424203 90,0 150,00 150,00 | PBO SPT
31.03.2015 | Buy 0| 424 205 60,0 130,00 130,00 | PBO 12345  |[SPT
31.03.2015 | Buy 0| 424207 40,0 120,00 120,00 | PBO SPT
31.03.2015 | Buy 0| - 424208 | 424207 60,0 120,00 130,00 | PBO SPT
31.03.2015 | Buy 0| 42420 10,0 150,00 150,00 | FHO SPT
31.03.2015|| Sell o/| 424 206! 40,0 120,00 120,00| PBO 12345 ||sPT

L Total acceptance of the first block of a bid for sell is cancelled

O Itis possible to set volume indivisibility of hours of the first block
for both types of bid buy/sell

L New types of orders — profile block bid and flexible hourly bid

O Profile block bids can be linked or included into groups — this way
we use specific rules for their matching

33



Contacts OTE/

d Market Department
A Tel: +420 296 579 173
J E-malil: market@ote-cr.cz

 Finance Department

d Ing. Ondrej Zavisky

dTel: +420 296 579 187,
 E-mail: ozavisky@ote-cr.cz
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Thank you for ..

ur attentio '- I\ | www.ote-cr.cz

market@ote-cr.cz % ‘ E%Cnmhining opportunities with markets



