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HPEP Hydro Power and Energy Planning Project

HPP Hydro Power Plant

MAP Monthly Ahead Planning

MoE Ministry of Energy

MO Market Operator

TSO Transmission System Operator

USAID United States Agency for International Development
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Background and Objectives

USAID’s Hydro Power and Energy Planning Project (HPEP) was designed to support
the Government of Georgia (GOG) in adopting and implementing the Georgia
Electricity Market Model of 2015 (GEMM 2015) and to facilitate establishment of a
competitive market by means of introducing electricity trading mechanism (ETM) in
Georgia. HPEP has been pursuing this goal through extensive capacity building
activities targeted at increasing awareness and capability of Georgian energy sector
stakeholders and market players about competitive market models and mechanisms
necessary for proper operation of the electricity market to meet the requirements for
Georgia to join the EU Energy Community.

Market Operation Working Group Meeting organized by HPEP aimed at increasing
awareness and capacity of electricity generators, off-takers, traders, developers, and
other market players in:

o Competitive electricity trading;

¢ Facilitating business-to-business relationships between HPP developers, existing
generators and energy off-takers operating in Georgian Electricity Market;

e Exploring technical issues related to competitive electricity trading,

e Current developments towards the new market model,

e HPEP support towards implementing ETM; and,

¢ Introduction of a day ahead planning and an hourly balancing mechanism.

Attendees

The Market Operation Working Group Meeting was attended by the representatives
from the Ministry of Energy, USAID, Market Operator, Georgian State Electricity
System, Energo-pro Georgia, Kakheti Distribution System, Telasi, hydropower
developers, and electricity generating and selling companies.

The original roster of attendees, with indications of final participation and its
translation are attached as Appendix 2.

Themes

The Conference was opened by the Deputy Head of Energy Department of the MoE,
Giorgi Shukakidze and USAID’s Energy and Infrastructure Advisor, Sukru Bogut. Mr.
Shukakidze emphasized importance and meaning of electricity trading mechanism
for future development of Georgian electricity market. In his presentation, Mr. Bogut
described USAID HPEP’s main goal —- GEMM 2015 and ETM, and the main tasks of
their implementation.

Presentation on Transition to Hourly Balancing Market was made by Giorgi
Chikovani, DCoP of HPEP. He explaining in details the stages of transition to the
competitive hourly market including: development of a monthly ahead planning
(MAP), development of a day ahead planning (DAP), implementation of MAP and
DAP for bi-lateral contracting on hourly basis, development of "take or pay"
contracting, and introduction of hourly balancing market and settlement system.

For most of the Meeting participants, mainly the electricity generation companies, the
topic was new and was followed by numerous thematic questions related to



responsibilities, timing, and other implementation issues of the hourly balancing
market.

The presentations are attached to the Report as Annex 4.

Next Steps

In conclusion of the Meeting, Jake Delphia, CoP of HPEP, spoke about the further
steps and ways of supporting market participants in implementing competitive
electricity market mechanisms in Georgia as the market develops and becomes
more competitive.

It is important that we build on this event to organize more extensive consultations.
As a follow up, market participants were offered to join HPEP’s LinkedIn group, and
visit Hydropower.ge. In addition, meeting participants were provided access to the
internal users’ page on Hydropower.ge where all GEMM and ETM related
documents are uploaded. It was planned to conduct discussions of a competitive
market development issues in details with the interested market participants once a
week starting from May, 2014.

Below are the photos of Market Operations Working Group Meeting.
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— USAID Hydro Power and Energy Planning Project (USAID-HPEP)
— Deloitte Consulting Overseas Projects - HPEP
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— Thilisi, 0171, Georgia




FROM THE AMERICAN PEOPLE

MARKET OPERATIONS WORKING GROUP MEETING

TIFLIS BUSINESS CENTER
11, APAKIDZE STREET, TBILISI

Agenda

HYDRO POWER AND ENERGY
PLANNING PROJECT (HPEP)

Day - Wednesday, March 19, 2014

Hour Topic, Presenter Duration
01:30 Registration 30 min
ogé(-)fo_ Opening Speech - Giorgi Shukakidze, Ministry of Energy 10 min
02:10 - USAID Support to Implement GEMM 2015 and ETM - Sukru 10 min
02:20 Bogut, USAID
02:20 - GEMM related reforms accomplishment - Irma Kavtaradze, 30 min
02:50 HPEP
Coffee Break 30 min
03:20 - Way forward ETM, initial results: implementing DAM/MAP, cloud 20 min
03:40 technology models in electricity trading - Giorgi Chikovani, HPEP
03;1;)0— HPEP future support to market players - Jake Delphia, HPEP 10 min
03:50 — , .
04:10 Questions and answers 20 min
HIPP- Deloitte Consulting Overseas Projects Phone: +995 32 23 45 70/71 1

36 a Lado Asatiani Street Fax: + 995 32 24 45 69
Thilisi, 0105, Georgia
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USAID’s Hydro Power and Energy Planning Project
(HPEP) Meeting of Power Market Players

USAID’s Hydro Power and Energy Planning Project
(HPEP), implemented by Deloitte Consulting LLP,
organized Georgian Power Market Operation Working
Group Meeting March 19, 2014 at 2 o’clock in Thbilisi
Business Center, Ballroom. The purpose of the event
was to:

e support the Government of Georgia in implementing
Georgian Electricity Market Model GEMM 20015
and Electricity Trading Mechanism (ETM).

e increase awareness and capacity of electricity
generators, off-takers, traders, developers, and
other market players in competitive electricity
trading,

e explore the technical issues related to competitive
electricity trading, current developments towards
the new market model, HPEP support towards
implementing ETM - introduction of day ahead
planning and hourly balancing, and

o facilitate business-to-business relationships
between HPP developers, existing generators and
energy off-takers operating in Georgian Market.

The Meeting was attended by the representatives of
Georgian National Energy Regulatory Commission;
Ministry of Energy (MoE), Georgian State
Electrosystem; Georgian electricity generation and
distribution companies, and traders. The representatives
of MoE, USAID and HPEP presented the reform
program and accomplishments toward GEMM 2015 and
ETM introduction to the power market players, HPEP
models elaborated for competitive trading, and offered
their support for active involvement of the electricity
traders in GEMM 2015 and ETM development issues by
providing access to all related materials and data
through the project website, www.hydropowe.ge

Irina Iremashvili
Outreach/Communications Manager
USAID HPEP

Tel.: (+99532) 23 45 70/71

E-mail: iiremashvili@dcop-hpep.ge
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List of Participants

N Name Contact data

1 Sukru Bogut Senior Energy Infrastructure Advisor, USAID

2 Giorgi Shukakidze MoE

3 Nugzar Beridze GNERC

4 Giorgi Shengelia GNERC

5 Mikheil Tavberidze GSE

6 Keti Sandroshvili MO (ESCO)

7 Mikheil Nibladze SGI Georgia, Managing Director

8 Amiran Khantadze G-Power Ltd

9 Orumbaya Islambek | KG Energy Ltd

10 | Nino Maghradze KG Energy Ltd (Bakhvi HPP)

11 | Mindia Katcharava Sulori HPP

12 | Taras Nizharadze Energo-Aragvi Ltd (Aragvi HPP)

13 | Giorgi Gagnidze JS. Georgian Railway

14 | Zurab Gordeziani JS Bank of Georgia

15 | Giorgi Sandroshvili Rustavi HPP LTD

16 llia Aroshidze Vartsikhe HPP LTD

17 Nodar Lekishvili Khertvisi HPP LTD

18 | Karlo Goginava Wings and Freeman Capital LLC

19 | Kakhaber JS Kindsmarauli, (Chala HPP)
Kentchoshvili

20 | Paata Tsintsadze Ltd G-power

21 | Nino Orjonikidze JSC Energo-pro Georgia

22 | Irakli Tsagareishuvili JSC Energo-pro Georgia

23 | Hamlet Tasanovi Georgian Manganese Ltd

24 | Zviad Gachechiladze | HPEP

25 Marina Kevanishvili HPEP

26 | Irina Iremashvili HPEP

27 | Irma Kavtaradze HPEP

28 | Gvantsa Pochkhua HPEP
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USAID Hydro Power and Energy Planning
Project (HPEP)
GEMM 2015 and the Electricity Trading
Mechanism
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USAID HYDRO POWER AND ENERGY PLANING PROJECT (HPEP)

Main Goals:

« Accomplishment of tasks outlined in the GEMM
2015

* Financing of the new run-of-river HPP projects
through non-recourse (project-based) loans

* Faclilitate cross-border, competitive clean energy
trading
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USAID HYDRO POWER AND ENERGY PLANING PROJECT (HPEP)

Main Obstacles:

* Insufficient legal and regulatory framework In
Georgia for a competitive electricity market

* Low capacity in the electricity sector institutions to
plan and implement a competitive electricity
market

 Lack of tools to operate a competitive electricity
market
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WHAT ARE GEMM 2015 AND THE ETM

Georgian Electricity Market Model (GEMM) 2015
and Electricity Trading Mechanism (ETM) were
developed by USAID HIPP in 2011.

GEMM 2015 will create an enabling environment
for development of Georgian hydro resources
and at the same time protect domestic tariff
costumers.

The ETM is an hourly balancing and day ahead
process that will enable electricity trading on the
regional competitive power market.
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GEMM 2015

« GEMM 2015 will greatly enhance the
regulatory support framework

« GEMM 2015 and the ETM are in line with EU
competitive market principles, and will be
harmonized with the Turkish power market
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MAIN TASKS OF GEMM 2015 AND ETM IMPLEMENTATION ARE:

* Design and planning of the ETM
e Capacity building
* |nstitutional development

* Regional Market analysis and legislative basis for
Electricity Trading

* Development of Primary Legislative
Improvements
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MAIN TASKS OF GEMM 2015 AND ETM IMPLEMENTATION ARE:

* Development of Electricity Market Regulations

 Licensing and tariffs development for the
electricity market

* Development of guarantee of origin and PSO
procedures

« Contractual framework development (domestic
and cross border)

* Cross border harmonization of
legislation/regulations
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Contact:

Sukru Bogut, Senior Energy Advisor, USAID
sbogut@usaid.gov

Michael Jake Delphia, Chief of Party, HPEP
|[delphia@deloitte.com

Giorgi Chikovani, Deputy Chief of Party, HPEP
gchikovani@dcop-hpep.ge
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MAP/DAP dgormgomarmgos

data

1 Analysis of historical metering

List of participants (off-takers, part of generators)

participants
» Forms of load shapes by
types of days

» Dally coefficients for typical
days

» Weekly coefficients

» Hourly planning coefficients
for a planning month, where
Kh is the appropriate above
coefficients product

» Hourly capacities for the
planning month

4 MAP calculations for selected market

K, =

K, =

KIZ

Ah=

Ch = Ah * Emonth

2 Typical days 3 Market participants selection Initial studies before
selection for MAP-methodology using planning
based on hourly shapes by
»  seasons
/ Month Ahead Planning
4’ Generators are not necessarily )
=1 Ei / included in the balance 2 Fixed hourly shapes
=1 B
- 5 GTMax calculations
L. Ej/m o 4”7 Generators are required to be for month by weeks
XL Ej/n included in the balance (regulated generators
. are modeled in
ZJ'=1 E; /a Hourly shapes Fixed hourly shapes i
y shap y P/v GTMax environment)
Zi B /b
Domestic consumption — sum of net Calculated hourly
Ky, generation of these generators shapes of generators
_— y
d K
m=1 Hourly shapes / 6 Bi-lateral contracts
4’  Off-takers for a planning month
> Hourly shapes

8 GTMax calculations for week
(DAP including planning day + MAP for remain days)

of consumers

Day Ahead Planning

< 7 as4’,

7II as 4”/ 7III as 4III

A

.

7 Day Ahead Planning
(MAP adjustments for planning day)

y

9 Daily agreements (bi-lateral contracts for a planning day)
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MAP/DAP dmqgemo

1 1 1 1 2 3 1 1 1 1

00:00-01:00 26.5 26.7 26.9 26.5 26.9 25.9 25.4 26.8 26.8 27.2

( Obé m@oﬁ@o amﬁ‘)&?aaao) 01:00-02:00 24.6/ 24.7 25.0 24.6 25.0 24.2 23.6 24.5 24.5 25.3
02:00-03:00 23.5 23 23.9 23.4 23.8 22.9 22.6 23.9 24.0 24.6

03:00-04:00

23.1

233

2305

2373

23.3

22.1

22.2

23.6

23.7

244

04:00-05:00

23.0

23.1

FELT

22.9

23.1

22,1

222

23.6

22

245

05:00-06:00 23.2| 235 237 233|235 223 224 233 240 26
Obémﬁ)om@o bbbo’)(‘)aﬁ)ogo 0693@)6)806001)0)80106:00—0?:00 23.9) 242 244 239|238 23| 233 245 245 251

07:00-08:00 25.4| 255 261 255) 247 222 254 254 265 266
aﬁ)OGbBO@OO) bQﬁ)OGb‘Q@O ameGOGOBO 08:00-03:00 293 297 304 296 281 234 299  30.6] 303 305
(6806@86:} OdBOb 608(\0836860@0’ aoﬁbo@st 09:00-10:00 319| 324 327 326 315|256 332 337 336 333
OaObbl 6)(")8 b@bgbﬁ@() ameGOGOBO baOﬁ)b@ 11:00-12:00 33.2| 337 340  334| 334] 279 350 3as| 318 s
06) bﬁ)Ob (szbe)o 12:00-13:00 322| 325 328  320| 222] 277|335  332] 332 225

13:00-14:00 323| 327 324 321] 320 275|334 333 333 226

14:00-15:00

32.6

32.9

32.6

32.3

315

27.3

33.9

33.7

33.7

32.8

15:00-16:00

32.4

32.6

32.2

32.2

31.0

27.2

33.6

33.5

334

32.6

16:00-17:00

32.6

32.9

32.6

325

31.0

R

33.7

33.8

23

32.8

17:00-18:00

33.0

335

32.6

33.0

31.2

28.5

34.3

34.3

34.1

334

18:00-19:00

33.2

33.7

331

33.4

32.2

30.1

34.5

34.5

34.5

341

19:00-20:00

32.9

32.8

LT

32.5

31.7

30.1

32.9

33.8

33.0

33.0

20:00-21:00

32.1

32.1

31.8

32.1

311

29.6

33.2

33.0

324

32.3

21:00-22.00

31.7

315

31.2

31.6

30.6

29.2

33.2

32.3

318

31.9

22:00-23:00

31.0

31.1

30.9

215

30.2

28.9

32.3

31.9

3153

Al

23:00-24:00

29.7

30.0

30.0

30.5

29.3

27.9

31.0

30.7

30.3

30.2

Daily volume
in MWh

706.1

7121

712.5

708.0

694.0

620.3

720.2

7203

726.2

724.2
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MAP/DAP dmggemo. obdm@Gosiemo dmbsggdgdol 3s665¢m393985 (H0302960

o980l dobgcoz000.

1 week 2 week
Working days
36.0 7 360
340 1 34.0
320 -+ ——Tue 32.0 =—Tue
300 + Wed 30.0 Wed
28.0 + 28.0
— —Th
260 e 26.0
240 + Fri 240 Fri
220 Mon 220 Maon
200 T 200 bttt
1357 ©11131517192123 135 7 9 11131517192123
Saturdays
40.0 400
350 350
300 /\\_/\ 300 -
/ ~ e ﬂ&v&i .
{8 \v 25.0 \\.-/
200 e 09 A —m——
1357 911131517192123 135 7 911131517192123
Sundays + holidays
40.0 400
35.0 350

30.0 30.0

/“-/ ~ . /_/\ o
250 % 250 1%
200 o 20.0

13 57 911131517192123 1357 911131517192123
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“ Make Adjustments =
30

0 | Choose Correction Mode
0
0
150
109
50 /
0

M’,ﬁ‘ M#’MNM”MMMM?’M
L @ FIFEaadassdsds

Fydeds :Ho‘ FYIrEyesyyiafy

{" Hourly Correction

" Day Removal

| For Hourly Correction

Choose Hour | -
450

400 Ol

Choose Day -

350
300
250
200
150 |

100 Choose Day ‘ - \
50

0
12345678 9101112131415161718192021222324

For Day Removal Close
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0.0500

0.0450

0.0400

0.0350

0.0300

123456 7 8 9101112131415161718192021222324

—\Notking day =——Saturday =——Sunday (holiday)

b53008(030 3029903096(9980
ZKW h= ZKsat h= ZKsun h=1

40.000

35.000

30.000

123456 7 8 9101112131415161718192021222324

—\Working day =——Saturday =——Sunday (holiday)

QOO0 329%306096(9980

Kw=1 Ksat=0.9724 Ksun=0.8743

230000 33299%0030969900
Ki# Ko #K3 #Ka # Ks
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900 0)3007 ogptﬁg gpoggg (73011 Hggp‘yggb{)

TIME/DATE 2 5 10 11 12 13 14 15

00:00-01:00 30.007 30.007 31.010 29.216( 30.007 30.007 30.007 32.084 32.084 33.156 31.238 32.084 32.084 32.084 31.281
01:00-02:00 27.849 27.849 28.717 27.300( 27.849 27.849 27.849 29.776 29.776 30.705 29.190 29.776 29.776 29.776 29.031
02:00-03:00 26.907 26.907 27.416 25,713 26.907 26.907 26.907 28.769 28.769 29.313 27.493 28.769 28.769 28.769 28.049
03:00-04:00 25476 25.476 26.866 24.890( 25.476 25.476 25.476 27.239 27.239 28.726 26.612 27.239 27.239 27.239 26.557
04:00-05:00 26,471 26.471 26.636 25.010( 26.471 26.471 26.471 28.303 28.303 28.480 26.741 28.303 28.303 28.303 27.595
05:00-06:00 26.737 20,737 26.976 25.056( 26.737 26.737 26.737 28.587 28.587 28.843 26.790 28.587 28.587 28.587 27.872
06:00-07:00 27.270 27.270 27.071 24.795( 27.270 27.270 27.270 29.157 29.157 28.945 26.511 29.157 29.157 29.157 28.427
07:00-08:00 29.217 29.217 28.282 24.835( 29.217 29.217 29.217 31.238 31.238 30.239 26.554 31.238 31.238 31.238 30.457
08:00-09:00 32.580 32.580 32.064 26.378 32.580 32.580 32.580 34,835 34,835 34.283 28.203 34,835 34,835 34.835 33.963
(09:00-10:00 35.544 35.544 35.486 28.740( 35.544 35.544 35.544 38.004 38.004 37.5941 30.729 38.004 38.004 38.004 37.053
10:00-11:00 36.455 36.455 36.654 30.357( 36.455 30.455 36.455 38.977 38.977 39.191 32.458 38.977 38.977 38.977 38.002
11:00-12:00 36.6560 30.656 37.174 31173 36.650 36.656 36.656 39.192 39.192 39.746 33.320 39.192 39.192 39.192 38.211
12:00-13:00 34,834 34,834 35.714 30.745( 34.834 34.834 34.834 37.245 37.245 38.186 32.873 37.245 37.245 37.245 36.313
13:00-14:00 34,917 34.917 35.383 30,597 34.917 34.917 34.917 37.333 37.333 37.832 32.714 37.333 37.333 37.333 36.399
14:00-15:00 35.205 35.205 34.944 30.276( 35.205 35.205 35.205 37.642 37.642 37.362 32.371 37.642 37.642 37.642 36.700
15:00-16:00 34,884 34,884 34.302 29.979( 34.884 34.884 34.884 37.298 37.298 36.676 32.053 37.298 37.298 37.298 36.365
16:00-17:00 35.048 35.048 34.047 30.185( 35.048 35.048 35.048 37.474 37474 36.403 32.274 37.474 37.474 37.474 36.536
17:00-18:00 35.437 35.437 34.510 31.355( 35.437 35.437 35.437 37.889 37.889 36.898 33.525 37.889 37.889 37.889 36.941
15:00-15:00 37.827 37.827 36.206 33.516| 37.827 37.827 37.827 40.445 40.445 38.711 35.835 40.445 40.445 40.445 39.433
19:00-20:00 37.353 37.353 36.002 33.687 37.353 37.353 37.353 39.938 39.938 38.454 36.018 39.938 39.938 39.938 38.939
20:00-21:00 36.736 36.736 35.297 33.282( 36.730 36.736 36.736 39.278 39.278 37.740 35.585 39.278 39.278 39.278 38.295
21:00-22:00 36.095 36.095 34.918 33.094( 36.095 36.095 36.095 38.593 38.593 37.334 35.384 38.593 38.593 3B8.593 37.627
22:00-23:00 35.591 35.591 34.329 32.612 35.591 35.591 35.591 38.054 38.054 36.704 34.569 38.054 38.054 38.054 37.101
23:00-24:00 34,310 34.310 33.230 31.451( 34.310 34.310 34.310 36.685 30.685 35.529 33.628 36.685 30.685 30.685 35.767

Daily
volume in 789,405 | 789.405 | 783.236 | 704.243 |780.405| 780,405 | 789.405 | 844.035 | 844.035 | 837.438 | 752.979 | 344.035 | 844.035 | 8344.035 | 822.915

MWh
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40.000

38.000

36.000

34.000

32.000

30.000

28.000

26.000

24.000

123456 7 8 9101112131415161718192021222324
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LA

Generators and Traders

e R

— —1
== —1
= —]
= L—

I
I~
_—
—~—

//

. m //

o TrTrrrrrr Selected Generators - \
7z

dgbsderem s$30030L 3Ms%0, 073 —
QOQO2I00 30060995980
Hours
Off taker M

Generators and Traders




. USAI D HYDRO POWER AND ENERGY
[k

rrom THE american peorte | PLANNING PROJECT (HPEP)
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MO Database
Alfa Center =
3
Balancing < | 5 “+
sysem |
(deviations,
responsbiities / \
, pricing) Bilateral contraats (partial pool) MAP resuits database for Market Operator
cakulaions performed by Market Operator
Market Operator
f r W AN N AN e e . .
2 4 Market Participants
Data processing | |
/ ! DAP results
r LI ] L
WEB Interface for exporting data i WEB Interface for importing data l'&g léé IQE-
P — R IX: X3 1%z
Mgk Daatables =25) Ioss) 12ss
Web View and Export MAP results from each market particpant
LH EE]EE 111
£33 L35/ L3S Daily agreements
- i resuts
t s 1.6 LH] —| MAP-2Tipel
Partial pool bi-lateral contracts for each market participant
, 7
T Free negotiaions on monthly basis Type 2, Web view and export
prs
| L] L] LY
= !
» 1
Daily agreements web view and export Q—I Daa processing I GTMAX
Pl L H LS
MP Database L) LH LH Regulated PPs
¥\
HPEP »|  MAP/DAP model
MAP/DAP Excel model
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Participants list

bspoermd@030 329¢mols o bsbos
D | waue e actions SOZ0MBMH030 JFbsH98¢mols 05335

5 Generator 2 Generator Edit
P v P e— 356900 G33900650 bHOOUsgsb
1 Offtaker 1 Offtaker Edit
S'I:Ep 1: select the year and month
4 Generator 1 Generator Edit
2 Off-taker 2 Off-taker Edit Year Manth
3 Off-taker 3 Off-taker Edit 201 4 - January -

Generators prices

Year Manth Step 2: select generators and participation share
2014 v January v Show
GEMERATOR HAME PARTICIPATION SHARE MAP RESULTS
GENERATOR PRICE (TETRUKWH) L Senerator 1 0.5 +
Generator 1 3
Generator 2 5 P Generator 2 1 +
Generator 3 4

P Generator 3 1 +
Save changes

Average market loss percentage

Year

2014 v Show

MONTH LOSS(%)
Jdanuary 2
February

2
KMarch 2
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Step 3: select off-takers and participation priority

MAP RESULTS FOR OFF-TAKERS
+ + £

L L Cd
GEMERATORS/OFF-TAKERS | OFF-TAKER 1 PRIORITY  OFF-TAKER 2 PRIORITY ~ OFF-TAKER 3 PRIORITY

GENERATOR 1 1 1 1
GENERATOR 2 1 1 1
GENERATOR 3 1 1 1

Monthly volumes of partial pool

January/2014

-
*' Show monthly volume in MWh Show maonthly volume in thousand GEL Xz Download excel file

GENERATOR/OFF-TAKER | OFF-TAKER 1 OFF-TAKER 2 = OFF-TAKER 3

GENERATOR1 1874.034 1800.255 1225714 5000.003

GENERATOR 2 25607.355 2550.548 1641.58 £6599.483

GENERATOR 3 1437.909 1481.565 0940325 3868.8
5819.298 5932.363 3816.619 15568.286

Monthly average generation price in partial pool: 2.818 tetrilk\Wh
Manthly average generation price (with losses) for off-takers:

OFF-TAKER 1 OFF-TAKER 2 ~ OFF-TAKER 3
2.816 2.82 2.819

9. 9696300l G9byo3s bgds
2969653 MO0L Lo@gbg

b53960900 OMMIGI0
doBMoL dmbsfoerglomgols -
LobiGgdol LsdmoEr™m MZ0MMO
3639530

> 536980 0200399¢0
J29bs®98¢0bm306 0256585605
000929¢» bssordo

> 7369800 330700985 3590)3979CPOS
dbererero bssoomdmo30 dmbds@gdol

bAOI 0L gsdm
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Daily and hourely volumes of partial pool for selected market participant

Year Month Farticipant
2014 hd January v Off-taker 2 v Show
® Show daily volume in MWh Show daily volume in thousand GEL lgz Download excel file
PARTICIPANTIDAY | 1 2 3 4 5 6 7 8 9 10 5(‘?(;(753@70 5'(*255&(*/)(75@7011

GENERATOR 1 59.200 59.209 G7.417 50.735 59.299 59.299 59.209 59.222 59.222 G7. @Q?Ogé() 6(083@(06(750

GENERATOR 2 67.317 67.317 65.609 59.604 67.317 67.317 67.317 G7.245 G7.245 65 5 (6() ()26 6()1) aob 0.
GENERATOR 3 55117 55117 55.074 55167 55117 55117 55117 55119 55.119 55. 3(7 (9 (5 (7 (9@3
191.733 191.733 188.1 175.506 191.733 191.733 191.733 191.587 191.587 187

For viewing of seme contract click on the participant’s name.
Contract "Off-taker 2" with "Generator 2"

- .
' Show hourly valume in MWh Show hourly volurne in thousand GEL Xz Download excel file

HOURE/IDAY | 1 2 3 4 5 6 [} 8 4, 10 1
00:00-01:00 | 2929 | 2929 | 3.004 | 287 2929 | 2929 | 2929 | 2926 | 2926 | 3.002 | 2.BG67

01:00-02:00 | 2763 | 2768 | 2.832 | 2727 | 2768 | 2768 | 2768 | 2765 | 2765 | 283 2724
02:00-03:00 | 2694 | 2694 | 2735 | 2609 | 2694 | 2694 | 2694 | ZE91 | 2691 | 2733 | 2606
03:00-04:00 @ 2591 2591 | 2695 | 2548 | 2501 2591 | 2591 | 2589 | 2589 | 26892 | 2546 O?g()g(ﬁ() 1}0007(725@()3()

04:00-05:00 | 2665 | 2665 | 2677 | 2556 | 2665 | 2665 | 2665 | 2663 | 2.663

db5390980 Jrdbdsegerls s
396905HOL Fercrol

05:00-06:00 | 2685 | 2635 | 2703 | 256 2685 | 2685 | 2685 | 2682 | 2682

06:00-07:00 | 2726 | 2726 | 2.71 2541 | 2726 | 2726 | 2726 | 2

7
07.00-08:00 287 2.87 2.8 2544 | 287 2.87 2.87 2.867 | 2.867

08:00-09:00 | 2623 | 2623 | 2472 | 2037 | 2623 | 2623 | 2823

[

=)
[
Ma
[y
(=)
]
.
o
(=)
Ma
[ )
Lad
(&4

09:0010:00 | 2984 | 2984 | 2853 | 2343 | 2984 | 2934 | 2984 | 28981 | 2981 | 2855 | 234



//mﬂ? USAI D HYDRO POWER AND ENERGY
\\ml“/‘{ rrom THE american peorte | PLANNING PROJECT (HPEP)

bs8s¢msblbier 8s bsmo

BOOMMOMOZ0 LOBIESBLM FM(3MEgd900 = Bod@BMOMO30 Mgy0do - X 5FMMO
M6Ib030 3MbEHOSJEH9O0L IMEIEMds ymzge Lssm3o

0doll dobg3000 Y] IIJO0MO b YIOYMBOMOS F3IHES TY039¢0
d90dgds 0gmb 25940390 S 3060H0Jom

59 93939 39b53bsgd0 M (399905 530JLOMGIMO FHIM0BJOOM, FBSLGdIOL
33399600 DOHOL 1530090 SBO30EgdO©

0900035H90900L  LogsLM  LoLEGIol  EILIBYMROI® LOFOOMS TSEJOOMO
LYFMFoMgOOL BoESM9ds, LOTM 530900, F9EIAIOOL bSO BO o 5.0.



HYDRO POWER AND ENERGY
PLANNING PROJECT (HPEP)

/=" USAID

&/
\\“' /‘{ FROM THE AMERICAN PEOPLE

bsdsemsblbes s B0 gm0 bssmol goaoemdo

AR

DAP

i — dm0bs®98¢m0 goryemmBl bs8s¢rsblbcea 85 howsb

DAP

dm3bs989¢m0
MAP | DA ool — Ry AR
’z.)ﬁqunb b'bm , MAP — o300, 50069
e Bs%565%, we |
g DAP — @mom sty
PP
“take or pay “ 3m6@(6.>j@360b xodo AR — gsgddogho dggodo
/ PP — Bsfocmd®mogzo 3o
AR 39690550
DAP Yol — DAP MC — 03099600 30bE®od3H9do
Us8sgmsbliea Bs ‘bﬁogp.ﬁ

AR
MAP DA

MC MC MAP
3969Mscdmk0 gools
- bs8samsbliea 8s s by

DA — @060 30b@6Mod@Hgdo

PP




Az’ USAID |HYDRO POWER AND ENERGY

|7 /

%&E‘Eﬁ-ﬁ rroM THE AMeriCAN PEoPLE | PLANNING PROJECT (HPEP)

d9dogao bsdoxgbo

1. MAP/DAP  3m@©gmbg  G®Mgobobagdol  Pos@otgds 3390050360
LOHMTMYOOLMZOU;

2. obdomgdol g5h935 MAP/DAP-0b o m®mIb®030 30mb6EM9EHgdol 36Mrmamsdols
obgEmA30LU;

3. mOIBOO030 3mbEHEOJGHJOOL 3IMAMSTOL JOBIOMMIOS

4. 15dEBLlM B BEOOL 3Mb3953300L 934903900

5. 96960293030 LodoboLEHMMLMSB, LLY-LESD Ws JUIM-LLMSD gBrMsE Lodmddgom
29330L 99999353905

6. LooIMOMOZ0 BIHBOOL B1bJ30MboMIdOLMZ0L 3OrXM3900vIMgdOL T9dm3s39ds

7.503530900L Bo@otgdy



fum’, HYDRO POWER AND ENERGY
= YSAID |

PLANNING PROJECT (HPEP)

305MO0
4650 900LmzoL! !



l’: ) USA|D |HYDRO POWER AND ENERGY

\Hﬂ“ﬂ// FROM THE A = | PLANNING PROJECT (HPEP)

TRANSITION TO HOURLY MARKET
(Stage 1)

Month and Day Ahead Planning
Bi-lateral contracts
Balancing mechanism

February, 2014
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Implementing Com

« Task 1 - Day aheac

netitive Markets

scheduling

« Task 2 - Day aheac

planning

« Task 3 - Balancing Market (with restricted prices)
and clearing mechanism

e Task 4 - Price zone

on EPIAS' DAM

« Task 5 - Balancing market (with unrestricted prices)
« Task 6 - Georgia DAM

« Task 7 — Other Market Services Added (Forwards,
futures, options, OTC trading, and so on)
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Key issues of the proposed approach

1. All tasks related to the transition to the new market (from planning to settlement)
are solved on an hourly basis.

2. Scheduled regimes in the market are determined on the basis of off-takers’ offers.

3. Combined approach to hourly planning based on historical metering data (Excel
model is developed) for major part of MPs and the use of GTMax for regulated
power plants is proposed.

4. Hourly bi-lateral contracts (3 types — partial pool and free negotiations on a
monthly basis and daily agreements) that act without adjustments (“take or pay”
principle) are proposed.

5. Balancing market for Stage 1 is the deviations market (without bids); capacity
deviations for each hour are determined as value of actual regime minus sum of
capacities of bi-lateral contracts . Pricing must consider the value and the sign of
deviation and the responsibilities.

6. Automated system for Stage 1 is proposed (MAP/DAP and partial pool software is
developed).
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Phases for Stage 1 implementation

K Development of “Monthly Ahead Planning” system for all
market participants

» Development of “Day Ahead Planning” systems for all
market participants

* Implementation of MAP and DAP for bi-lateral
contracting on hourly basis

» Development of "take or pay" contracting

» Development and introduction of hourly balancing market
and settlement system
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MAP/DAP methodology

Proposed methodology is based on combined approach of developed model (within
HPEP) for hourly planning for the main part of market participants and use of GTMax for
regulated power plants (USEA has performed works to implement it in Georgia).

One week GTMax results (Armenian power system)

Developed Excel model can be _* o
used for all off-takers, medium &8
and small HPPs and TPPs with "

limited regulation.

350

300 +

w

0 -+

GTMax is used for regulated 2

power plants only. 10 s 5

150 -+ (qu.o’
Note, that in GTMax an hourly . U L &
consumption is an input data &
and is determined by the Excel - «

- DM NS N DM S - M S WM )M WD OF M N e LN DM e T e D
Model above. N RRAARISIRALCLBRRERBERSS8EITSRERRSLER 538

B B T T B e e e R e e I

GTMax with simplifications (main part of generators is modeled as fixed load shapes) can
be used effectively for hourly planning.
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MAP/DAP proposed methodology

participants
» Forms of load shapes by
types of days

1 Analysis of historical metering .| 2 Typical days 3 Market participants selection Initial studies before
data selection for MAP-methodology using planning
List of participants (off-takers, part of generators) e @ (il Siefaes 2
»  seasons
: Month Ahead Plannin
4 MAP calculations for selected market 9

4’ Generators are not necessarily

y

k. - 2= Ey / included in the balance i Fixed hourly shapes
ti — n [
) L ) =17
» Dally coefficients for typical 5 @V elalEitse
days K, - LEE/m ) 4”7  Generators are required to be for month by weeks
> Weeklv coefficients Z 1 Ej/n included in the balance (regulated generators
y ICl . are modeled in
» Hourly planning coefficients Ki §j=15j1 j; Hourly shapes \; Fixed hourly Shw GTMax environment)
. j=11
for a planning month, where Domestic consumption — sum of net Calculated hourly
Kh is the appropriate above K ti th t
P ot 2 h generation of these generators shapes of generators |,
coefficients produc h A .
1 Hourly shapes 6 Bi-lateral contracts
anQ — * 1
> Hourly capacities for the Ch = Ah * Emonth 4" Off-takers for a planning month
planning month > Hourly shapes
of consumers .
f Day Ahead Planning
8 GTMax calculations for week 7 Day Ahead Planni
' ' ’ . < 7’ as 4// 7”7 as 4"/ 7 as 4" < ay- ead Planning ‘
(DAP including planning day + MAP for remain days) \ (MAP adjustments for planning day)

9 Daily agreements (bi-lateral contracts for a planning day)
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MAP/DAP model

1 1 1 1 2 3 1 1 1 1

. . 00:00-01:00 26.5 26.7 26.9 26.5 26.9 25.9 25.4 26.8 26.8 27.2

(H I S t O r I C al d at a) 01:00-02:00 24.6 24.7 25.0 24.6 25.0 24.2 23.6 24.9 24.9 25.3
02:00-03:00 23.5 23 23.9 23.4 23.8 22.9 22.6 23.9 24.0 24.6

03:00-04:00

23.1

233

2305

2373

23.3

22.1

22.2

23.6

23.7

244

04:00-05:00

23.0

23.1

FELT

22.9

23.1

22,1

222

23.6

22

245

05:00-06:00 23.2 23.5 23.7 23.3 23.5 22.3 22.4 23.9 24.0 24.6

06:00-07:00 23.9 24.2 24.4 23.9 23.8 22.2 23.3 24.5 24.5 25.1

- - 07:00-08:00 25.4 25.6 26.1 25.5 24.7 22.2 25.4 26.4 26.5 26.6

As a historical hourly data only
metering data can be used, mootoew | ais| w24 w7 me  ws 6| w2 »3| e 6a
despite the fact that this system
in Georgia can not be considered
13:00-14:00 32.3 32.7 32.4 32.1 32.0 27.5 334 33.3 33.3 32.6

aS fu”y perfect. 14:00-15:00 32.0 32.9 32.0 32.3 31.5 27.3 33.9 33.7 33.7 32.8
15:00-16:00 32.4 32.6 32.2 32.2 31.0 27.2 33.6 33.5 334 32.6

16:00-17:00

32.6

32.9

32.6

325

31.0

R

33.7

33.8

23

32.8

17:00-18:00

33.0

335

32.6

33.0

31.2

28.5

34.3

34.3

34.1

334

18:00-19:00

33.2

33.7

331

33.4

32.2

30.1

34.5

34.5

34.5

341

19:00-20:00

32.9

32.8

LT

32.5

31.7

30.1

32.9

33.8

33.0

33.0

20:00-21:00

32.1

32.1

31.8

32.1

311

29.6

33.2

33.0

324

32.3

21:00-22.00

31.7

315

31.2

31.6

30.6

29.2

33.2

32.3

318

31.9

22:00-23:00

31.0

31.1

30.9

215

30.2

28.9

32.3

31.9

3153

Al

23:00-24:00

29.7

30.0

30.0

30.5

29.3

27.9

31.0

30.7

30.3

30.2

Daily volume
in MWh

706.1

7121

712.5

708.0

694.0

620.3

720.2

7203

726.2

724.2




US A| D HYDRO POWER AND ENERGY

H ¢ romTHe americanpeorte | PLANNING PROJECT (HPEP)

MAP/DAP model. Historical data differentiation by typical
days (Turkish data, good results of metering)

1 week 2 week
Working days
36.0 7 360
340 1 34.0
320 -+ ——Tue 32.0 =—Tue
300 ¢ —Wed 30.0 —Ned
28.0 + 28.0
— s====Thu
260 e 26.0
240 + — 240 —
220 — 00 220 e MR
200 T 200 bttt
1357 ©11131517192123 135 7 9 11131517192123
Saturdays
40.0 400
350 350
300 /\\_/\ 300 -
/ ~ e ﬂ&v&i .
{8 \v 25.0 \\.-/
2080 e 09 A —m——
1357 911131517192123 135 7 911131517192123

Sundays + holidays

40.0 400

35.0 35.0

30.0 30.0

/“-/ ~ . /_/\ o
250 % 250 1%
200 o 20.0

13 57 911131517192123 1357 911131517192123
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MAP/DAP model (Historical data filtering)

400 L ) | |
%0 Make Adjustments

30 :|
%0 Choose Correction Mode

o " Hourly Correction

150

100

0 " Day Removal

0
\an Xy MMMHMHMM/

§ 8¢
LR LELS
@ﬁ»ﬁt @%nh § &yﬁ‘f “ef*%% ¥y x“ »9 é‘f "g“& ’W ‘ | For Hourly Correction
Choose Hour | -

450 T
a0 Ok
- Choose Day -
300 o
250
- For Day Removal Close
150

100 Choose Day ‘ - \

0

0
12345678 9101112131415161718192021222324
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MAP/DAP model (Average load shapes by typical days)
formin p.u in MW

0.0500 40.000

0.0350

00300 +— 7T T T 7T T T T T T T T T T T T T T T T T T 25000 —F—7—7T—7 7T T T T T T T T T T T T T T T T T T T
123456 7 8 9101112131415161718192021222324 123456 7 8 9101112131415161718192021222324
—\Notking day =——Saturday =——Sunday (holiday) —\Working day =——Saturday =——Sunday (holiday)
Hourly coefficients for average typical day Daily coefficients for average typical day
ZKwh = ZKsat h= ZKsun h=1 Kw=1 Ksat=0.9724 Ksun=10.8743

Weekly coefficients for a month
Ki# K2#Ks #Ksa # Ks



u'll > “\'&

1

,.,\

ONAL e

o‘«‘

. "'// FROM THE AMERICAN PEOPLE

Month Ahead Planning results
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TIME/DATE 1 2 3 4 5 B 7 8 5 10 11 12 13 14 15

00:00-01:00 30.007 30.007 31.010 29.216( 30.007 30.007 30.007 32.084 32.084 33.156 31.238 32.084 32.084 32.084 31.281
01:00-02:00 27.849 27.849 28.717 27.300( 27.849 27.849 27.849 29.776 29.776 30.705 29.190 29.776 29.776 29.776 29.031
02:00-03:00 26.907 26.907 27.416 25,713 26.907 26.907 26.907 28.769 28.769 29.313 27.493 28.769 28.769 28.769 28.049
03:00-04:00 25476 25.476 26.866 24.890( 25.476 25.476 25.476 27.239 27.239 28.726 26.612 27.239 27.239 27.239 26.557
04:00-05:00 26,471 26.471 26.636 25.010( 26.471 26.471 26.471 28.303 28.303 28.480 26.741 28.303 28.303 28.303 27.595
05:00-06:00 26.737 20,737 26.976 25.056( 26.737 26.737 26.737 28.587 28.587 28.843 26.790 28.587 28.587 28.587 27.872
06:00-07:00 27.270 27.270 27.071 24.795( 27.270 27.270 27.270 29.157 29.157 28.945 26.511 29.157 29.157 29.157 28.427
07:00-08:00 29.217 29.217 28.282 24.835( 29.217 29.217 29.217 31.238 31.238 30.239 26.554 31.238 31.238 31.238 30.457
08:00-09:00 32.580 32.580 32.064 26.378 32.580 32.580 32.580 34,835 34,835 34.283 28.203 34,835 34,835 34.835 33.963
(09:00-10:00 35.544 35.544 35.486 28.740( 35.544 35.544 35.544 38.004 38.004 37.5941 30.729 38.004 38.004 38.004 37.053
10:00-11:00 36.455 36.455 36.654 30.357( 36.455 30.455 36.455 38.977 38.977 39.191 32.458 38.977 38.977 38.977 38.002
11:00-12:00 36.6560 30.656 37.174 31173 36.650 36.656 36.656 39.192 39.192 39.746 33.320 39.192 39.192 39.192 38.211
12:00-13:00 34,834 34,834 35.714 30.745( 34.834 34.834 34.834 37.245 37.245 38.186 32.873 37.245 37.245 37.245 36.313
13:00-14:00 34,917 34.917 35.383 30,597 34.917 34.917 34.917 37.333 37.333 37.832 32.714 37.333 37.333 37.333 36.399
14:00-15:00 35.205 35.205 34.944 30.276( 35.205 35.205 35.205 37.642 37.642 37.362 32.371 37.642 37.642 37.642 36.700
15:00-16:00 34,884 34,884 34.302 29.979( 34.884 34.884 34.884 37.298 37.298 36.676 32.053 37.298 37.298 37.298 36.365
16:00-17:00 35.048 35.048 34.047 30.185( 35.048 35.048 35.048 37.474 37474 36.403 32.274 37.474 37.474 37.474 36.536
17:00-18:00 35.437 35.437 34.510 31.355( 35.437 35.437 35.437 37.889 37.889 36.898 33.525 37.889 37.889 37.889 36.941
15:00-15:00 37.827 37.827 36.206 33.516| 37.827 37.827 37.827 40.445 40.445 38.711 35.835 40.445 40.445 40.445 39.433
19:00-20:00 37.353 37.353 36.002 33.687 37.353 37.353 37.353 39.938 39.938 38.454 36.018 39.938 39.938 39.938 38.939
20:00-21:00 36.736 36.736 35.297 33.282( 36.730 36.736 36.736 39.278 39.278 37.740 35.585 39.278 39.278 39.278 38.295
21:00-22:00 36.095 36.095 34.918 33.094( 36.095 36.095 36.095 38.593 38.593 37.334 35.384 38.593 38.593 3B8.593 37.627
22:00-23:00 35.591 35.591 34.329 32.612 35.591 35.591 35.591 38.054 38.054 36.704 34.569 38.054 38.054 38.054 37.101
23:00-24:00 34,310 34.310 33.230 31.451( 34.310 34.310 34.310 36.685 30.685 35.529 33.628 36.685 30.685 30.685 35.767

Daily
volume in 789,405 | 789.405 | 783.236 | 704.243 |780.405| 780,405 | 789.405 | 844.035 | 844.035 | 837.438 | 752.979 | 344.035 | 844.035 | 8344.035 | 822.915

MWh
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Day Ahead Planning results
DAP is practically an adjustment of MAP for appropriate day.

There are two options of adjustments in the model:

by hours (form of load shape is changed) by daily volumes (form of load shape is the same)
40.000 40.000
AN /AN
36.000 36.000 -
34.000 34.000
DAP DAP

32.000 \ 32.000

30.000 \ \¥ 30.000 \\\ \x
28.000 \/ <~ VIAP 28.000 \WQ’_ MAP
26.000 \V 26.000 \V/

2400 +—F——F7T7T 77T T T T T T T T T T T T T T T T T 24000 +———F—7"—7T 77T T T T T T T T T T T T T T T T T
123456 7 8 9101112131415161718192021222324 123456 7 8 9101112131415161718192021222324
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Types of bilateral contracts

3 types of hourly contracts acting on the ‘take or pay” principle are proposed

Partial pool for a month ahead Free negotiations for a month ahead
o Hours
Off-takers @
Off-taker M
/‘
\ /
\\// =2 -
\‘~\_\/// A
= = g \/\/\ Generators and Traders
-,;\// ==
/
\/'/

e Selected Generators / ,5:
<  Possible load shapes by days >

Daily agreements

Selected generators can participate in partial pool
with different shares.

Hours

Off-taker M

Portion of each generator for each off-taker in partial
pool is determined in proportion of consumption
minus own generation for each hour (by some
reasons the priority factor is included also)

Generators and Traders
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Proposed structure of softwar

B Alfa Center
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e (part “Bilateral contracts”)

MO Database

4 A

Balancing < |
sysem |
(deviations,
responsbiities / \
, pricing) Bilateral contraats (partial pool) MAP resuits database for Market Operator
cakulaions performed by Market Operator
Market Operator
f r W AN N AN e e . .
2 4 Market Participants
Data processing | |
/ ! DAP results
r LI ] L
WEB Interface for exporting data i WEB Interface for importing data l'&g léé IQE-
P — R IX: X3 1%z
Mgk Daatables =25) Ioss) 12ss
Web View and Export MAP results from each market particpant
LH EE]EE 111
£33 L35/ L3S Daily agreements
- i resuts
t s 1.6 LH] =] WAR-tTiped
Partial pool bi-lateral contracts for each market participant
, 7
T Free negotiaions on monthly basis Type 2, Web view and export
LH] LE] LE
— Lall—
» 1
Daily agreements web view and export Q—I Daa processing I GTMAX
Pl L H LS
MP Database | \ | ] ) B Regulated PPs
¥\
HPEP »|  MAP/DAP model
MAP/DAP Excel model
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Software for partial pool calculations

Participants list

The purpose of partial pool is the

AL L LBl protection of domestic consumers and
5 Generator 2 Generator Edit . . . .
P Iv— pR— fair allocation of expensive generation
1 Offtaker 1 Offtaker Edit
Step 1: select the year and month
4 Generator 1 Generator Edit
2 Off-taker 2 Off-taker Edit Year Month
3 Off-taker 3 Off-taker Edit 201 4 - January -

Generators prices

YE;EZM - ""'j::uaw . — Step 2: select generators and participation share
GEHNERATOR NHAME PARTICIPATION SHARE MAP RESULTS

GENERATOR PRICE (TETRIKV/H) o Generator 1 0.5 +

e . # | cenerator2 1 +

cenersters ! ¥ | Generator3 1 +

Average market loss percentage Generators participation shares are needed due to some
(oa ) [ reasons (availability of own generation, Abkhazia’s factor,

export opportunities for generators, possible presence of

e e contracts between market participants)

Feoruary 2

KMarch 2
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Software for partial pool calculations (continued)

Step 3: select off-takers and participation priority

MAP RESULTS FOR OFF-TAKERS

+ +

v L4

GENERATORSIOFF-TAKERS | OFF-TAKER 1 PRIORITY

GENERATOR 1 1 1
GENERATOR 2 1 1
GENERATOR 3 1 1

Monthly volumes of partial pool

January/2014

*' Show monthly volume in MWh Show maonthly volume in thousand GEL

GENERATOR/OFF-TAKER | OFF-TAKER 1 OFF-TAKER 2 = OFF-TAKER 3
GENERATOR1 1874.034 1800.255 1225714
GENERATOR 2 25607.355 2550.548 1641.58
GENERATOR 3 1437.909 1481.565 0940325
5819.298 5932.363 3816.619

Monthly average generation price in partial pool: 2.818 tetrilk\Wh

Manthly average generation price (with losses) for off-takers:

OFF-TAKER1  OFF-TAKER 2 = OFF-TAKER 3

2.816 2.82 2.819

OFF-TAKER 2 PRIORITY

+

Cd
OFF-TAKER 3 PRIORITY

1
1

1

- -
Ix: Download excel file

5000.003
£6599.483
3868.8

15568.286

Point of contract conclusion is a
generation node.

Market losses for each off-taker
are determined through average
system losses percentage by
months.

Example 1. Participation
priorities=1 for all off-takers

» Prices in partial pool are the same
for each hour for each off-taker

» Difference of average monthly
(daily) prices for off-takers is
determined by hourly
consumption structure only
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Software for partial pool calculations (continued)

Step 3. select off-takers and participation priority

MAP RESULTS FOR OFF-TAKERS

+ +

d 4

L

d

GEMERATORS/OFF-TAKERS | OFF-TAKER 1 PRIORITY = OFF-TAKER 2 PRIORITY = OFF-TAKER 3 PRIORITY

GENERATOR 1 1 1.2
GENERATOR 2 1.2 0.7
GENERATOR 3 07 1.1

Monthly volumes of partial pool

January/2014

® Show maonthly valume in Mh Show monthly valume in thousand GEL

GENERATOR/OFF-TAKER | OFF-TAKER 1 OFF-TAKER 2 =~ OFF-TAKER 3

GENERATOR 1 1703.551 2071.403 1225.048

GENERATOR 2 3755.022 2017.634 926.827

GENERATOR 3 764775 1709.254 1384771
6223.348 5798.292 3546646

Maonthly average generation price in partial pool: 2.818 tetrilk\Wh
Manthly average generation price (with losses) for off-takers:

OFF-TAKER1 = OFF-TAKER 2 | OFF-TAKER 3

252 2.947 3.132

- .
1xz Download excel file

5000.003
5699.483
3868.8

15568.286

Example 2 Participation priorities

are different for off-takers

> Prices for off-takers are different
for each hour too.

» The difference between average
prices for off-takers can be
significant
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Software for partial pool calculations (continued)

Daily and hourely volumes of partial pool for selected market participant

- o Example 2 Participation
2014 v [January  v| | Offtaker2 [ Show] priorities are different for off-
takers

-
® Show daily volume in MWh Show daily volume in thousand GEL Xz Download excel file
PARTICIPANT/DAY | 1 2 3 4 5 & 7 3 9 10 )
GENERATOR 1 §9.200 | §9.209 | B7.417 | §0.735 | §9.299 | 69.209 | £0.200 | £09.222 | §9.222 | &7 Dally VO|UmeS fOI’
GENERATOR 2 §7.317 | B7.317 | 85609 | 59604 | G7.317 | 67.317 | B7.317 | 67.245 | 67.245 | &5 Selected Off taker
GENERATOR 3 55117 | 85117 | 55074 | 85467 | 55117 | 55117 | 55117 | 551189 | s5.119 | &8s
191733 | 191.733 | 1881 | 175506 | 191.733 191733 191733 191.587 & 191587 18 by generators

For viewing of seme contract click on the participant’s name.
Contract "Off-taker 2" with "Generator 2"

Monthly hourly volumes
for selected couple of

HOURE/IDAY = 1 2 3 4 5 ] T 8 9 10 11 ..
market participants
00:00-01:00 = 2929 | 25829 | 3.004 | 287 2929 | 2929 | 2929 | 2925 | 2926 | 3002 | 2867

- .
' Show hourly valume in MWh Show hourly volurne in thousand GEL Xz Download excel file

01:00-02:00 | 2763 | 2768 | 2.832 | 2727 | 2768 | 2768 | 2768 | 2765 | 2765 | 283 2724
02:00-03:00 | 2694 | 2694 | 2735 | 2609 | 2694 | 2694 | 2694 | ZE91 | 2691 | 2733 | 2606
03:00-04:00 | 2591 | 2591 | 2695 | 2548 | 2581 | 25891 | 2591 | 2589 | 2589 | 2692 | 2546
04:00-05:00 | 2665 | 2665 | 2677 | 2556 | 2665 | 2665 | 2665 | 2663 | 2663 | 2675 | 2554
05:00-06:00 | 2685 | 2635 | 2703 | 256 2685 | 2685 | 2685 | 2682 | 2682 | 27 2.558

06:00-07:00 | 2726 | 2726 | 2.71 2541 | 2726 | 2726 | 2726 | 2724 | 2724 | 2707 | 2539
07.00-08:00 287 2.87 2.8 2544 | 287 2.87 2.87 2867 | 2867 | 2798 | 2542
08:00-09:00 | 2623 | 2623 | 2472 | 2037 | 2623 | 2623 | 2823 | 262 262 2469 | 2.035

09:0010:00 | 2984 | 2934 | 2858 | 2343 | 2984 | 2934 | 2984 | 2881 | 2981

[
]
n
n
(o)
L
e
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Balancing market

Hourly capacities on balancing market are determined as capacity of actual
regime minus sum of all types of bilateral contracts by hours.

Therefore, depending on the sign of deviation Purchaser can be Seller and
vice versa (see next slide).

At this stage, bids don’t include prices for the inadmissibility of sharp rise in
prices.

Special pricing system should be developed after the approval of the
concept taking into account the value and the sign of deviation as well as
market participant’s responsibility for deviation by hours.
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Balancing market for one hour

AR Off-taker purchases
DAP i < from BM DAP
ﬁ"ﬁ‘\: AR
il Off-taker sells > MAP — Month Ahead Planning
e to BM MAP

MC

DAP — Day Ahead Planning

PP PP

AR — actual regime

Sum of “take or pay “contracts

/ PP — partial pool contracts
AR Generator purchases
DAP from BM \ PAP- MC — monthly contracts based

on free negotiations

AR
MAP DA

Generator sells
mMc to BM mc

MAP DA — daily agreements

PP PP
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Next steps

1. Perform workshops and training with market participants regarding
MAP/DAP model;

2. Support to market participants in MAP/DAP and partial pool software
Implementation;

3. Support to GSE for the use of GTMax for Month and Day Ahead planning;
4. Workshops with MO regarding partial pool calculations software;

5. Combined work with MO to analyze possible options of partial pool and
define the optimal by seasons taking into account Abkhazia’'s factor, export
possibilities for power plants, protection of domestic market, etc;
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Next steps(continued)

6. Update partial pool software by other types of contracts, expand
database for MO and create for market participants;

7. Develop the concept of balancing market (volumes and responsibilities
determination);

8. Develop pricing system for all sectors of trade;

9. Perform workshops and discussions with MoE, GSE and ESCO to

Implement developed approaches to final approval and realization of
time-table;

10. Develop procedures for hourly market functioning;

11. Support to all stakeholders at the simulation stage.



LUSA D |HYDRO POWER AND ENERGY

%/ FROM THE AMERICAN PEOPLE PLANNING PROJECT (HPEP)

Thank you
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Market Operations
Working Group Meeting
Presentation

Jake Delphia

WEDNESDAY 19, MARCH
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Going Forward

USAID HPEP and its successor will:

« Continue to support implementation of GEMM 2015
and creation competition through the Electricity
Trading Mechanism (ETM)

« Support Market Players as the electricity market
develops and becomes more competitive.
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The project facilitates development of the following
components of the competitive market:

« Day ahead planning

« Dally take or pay bi-lateral contracts

« Balancing market

* Price node on the Turkish Power Market
« Day ahead market in Georgia

« Intra-Day market

« Implicit auction on the border with Turkey
« Forwards, futures and options markets
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Contact

* For more Information on market development, please
visit our website at www.hydropower.ge

* For general discussions on the competitive market,
please join us on LinkedIn and visit the ...Group

Contact Person:
Sopio Khujadze, Economic Analyst, HPEP
skhujadze@dcop-hpep.ge, +995(593) 46 77 70
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