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Executive Summary

WP13 aims atdemonstrating the CROSSBOW integrated ecosystem solution in the 9 large scale
demonstration clusters. Following the iterative methodology used by the project and the two different
deployments from previous WP, two different period of trials are planned.

Ddiverable D13} presents the data gathered during both stages of demonstration, T13.2 Preliminary
demonstration and T13.3 final demonstratioifhe goal of this task has be&m provide openness and
availability of data to the scientific community as wellteansparency in the data used fiie evaluation of

the project in WP14

In D134, a total of161 datasets have been gathered. They are presented in the document structured per
demonstration phase. For the preliminary demonstration 84 datasets wereegadh while for the final
demonstration 77 retrieved datasets are reported. Each one of these two phases is at the same time divided
per highlevel use case.
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CCRs Capacity Calculation Regions
CE ContinentalEurope
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1 INTRODUCTION

1.1 PURPOSE OF THE DOCUMENT

Deliverable D13. presents the data gathered during both stages of demonstration, T13.2 Preliminary
demonstration and T13.3 final demonstratioifhe goal of this task has be&m provide openness and
availability of data to the scientific community as well as transparency in the data used for the evaluation of
the project in WP14

1.2 SCOPE OF THE DOCUMENT
WP13 aims at the demonstrating the CROSSBOW integrated ecosystem solution in nine large scale demon-
stration clusters.

For an effective evaluation of the results, all data must be available for-chesking it and for transparency
purposesD13.4 presentall these datasets.

The presentedlatasetsare structuredper demonstration phase anaif each HU. They are described a
common way witha commonstructurewhich includs:

tKS I [} FTYyR |/ 6KSNE (KS2Q@S 0SSy 3II GKSNBR
the name of the data element,

a brief description of the dataset

the availability of the data (if public or confidential)

access to the relevant data (link to Zenodo if public or an explanation if confidential)

the source of the data

the measurement units

the sampling period

the related testcases,

the related products,

the related KPlIs,

and

9 graphical support if applies

=4 =4 =4 =4 -8 -8 -8 -8 -8 -8 g

1.3 STRUCTURE OF THE DOCUMENT

After the introduction to the document described in the first section where activities are connected to overall
project structure the datasets gathered during the preliminary demonstration are presented in section 2.
After that, and following the same sicture of breaking them down per HLU, the datasets gathered during
the final demonstration phase are depicted in section 3. Finally, a last section on conclusions is presented
along with an annex that lists the project KPIs.
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2 Preliminarydemonstration

2.1 HLU1l- REGIONAL OPERATION CENTRE

Dataset gathered in HLUg UCL, UC2, UC6, UC7, UC8, UC9, UC10

Data Element

Day Ahead Individual Grid ModeHHOGM)

Description of the data

An IGM is defined as "a data set describing power systesmacteristics (gen
eration, loadand grid topology) and related rules to change these charact
tics during capacitycalculation, prepared by the responsible TSOs, to
merged with other individual grid modelomponents in order to create th
CGM" (GL CACM Article 2 (1)).

In accordance with GCACM Article 19 (3), an IGM "shall cover all networ
ements of the transmission systetimat are used in regional operational seq
rity analysis for the concerned tirfeame™ and thelGM "shall provide all neg
essary data (...) to allow actiand reactive power flow and voltagaalyses i
steady state.”" (GL CACM Article 19 (5))

D-1 IGMs are prepared by TSOs every day for upcoming day. These mod
regularly used in By Ahead Congestion Forecast (DACF) process, wherg
merge the in Common Gird Model in order to perform Coordinated Sec
Analysis (CSA) for their TSO service users.

Availability of the data

Confidential

Access to data

IGMs are property of TSOs. Dacember 10 2015, European TSOs and EN
9 AA3JYySR | dadz GAfFGSNIt | ANBSYS)
RAYFGA2Y LYAGAFGA@Sae o1 w{/L ;i
NAGe tflyeé 6KAOK RSTAYSA eisiiF @rddassing
exchanging and storing OPDE data, which include IGMs in CGMES file
Il OO2NRAY3 G2 GKS aht59k! ¢ha { SOdz
could be classified as OPDE confidential or OPDE secret, which means t
information shall not be publicly available no matter what.

Within CROSSBOW project, after the approval of all CROSSBOW TSOs
UCTE data exchange format of only CROSSBOW TSOs are shared amor
partners (not all). Since the information provided inTBIGMs is the subset
information available in CGMES IGMs, by default UCTE IGMs are consid
confidential.

Source of data CROSSBOW TSOs
Measurement units -

Sampling period(s) Hour
Demonstration Phase | Preliminary

TCs relategscenario(s)

HLU1_UC1, HLU1_UC2, HLU1_UC6, HLU1 UC7, HLU1_UCS, HI
HLU1_UC10

Related Products

ROC BC

Related KPIs

KPI_10, KPI_1®ILUTUC10)
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Graphical support

Not available for confidential data

Dataset gathered in HLUg UC2, UC9

DataElement

Active power of OHLs

Description of the data

Active power represents electrpower which is actually consumed or utilis
in an AQircuit. For this UC, active power is measured at the beginning a
the end of several overhead lines, thepresenting active power flow on thé
specific measurement point.

Availability of the data

Confidential

Access to data

Data gathered form SCADA system are property of TSOs. This informat
flects real state of national network, and misuse of ttiéda could jeopardise
righteousness of electricity market or even security of supply. TSOs shoul
vide more details (reference toward national laws) why SCADA data is ¢
ered as confidential, thus being prohibited for public use (even when this
is outdated, since it could be used for pattern recognition in the future).

Source of data

SCADA from EMS, Serbian TSO

Measurement units

w

Sampling period(s)

2s for HLU1_UCO09, 10s for HLU1_UC2

Demonstration Phase

Preliminary

TCs relategscenario(s)

HLU1_UC2, HLU1_UC9

Related Products

ROC BC, WAMAS

Related KPIs

KPI_30, KPI_37, KPI_38

Graphical support

Not available for confidential data

Dataset gathered in HLUg UC2, UC9

Data Element

Reactive power of OHLs

Description of thedata

Reactive power represents electgower which flows back and forih AC cir-
cuit, that means it moves in both the directions in the circuit or reacts u
itself. For this UC, reactive power is measured at the beginning and at th
of several ovdnead lines, thus representing active power flow on that spe
measurement point.

Availability of the data

Confidential

Access to data

Data gatheredrbm SCADA system are property of TSOs. This informatig
flects real state of national network, amdisuseof this data could jeopardis
righteousness of electricity market or even security of supply. TSOs shoul
vide more details (reference toward natial laws) why SCADA data is con
ered as confidential, thus being prohibited for public use (even when this
is outdated, since it could be used for pattern recognition in the future).

Source of data

SCADA from EMS, Serbian TSO
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Measurement units

VA

Sampling period(s)

2s for HLU1_UCO09, 10s for HLU1_UC2

Demonstration Phase

Preliminary

TCs related scenario(s)

HLU1_UCZ2, HLU1_UC9

Related Products

ROC BC, WAMAS

Related KPlIs

KPI1_37, KPI_38

Graphical support

Not available foconfidential data

Dataset gathered in HLUg UC2, UC9

Data Element

Voltage of busbars

Description of the data

Line voltage represents electric potential differeremey two lines in a three
phaseACcircuit. For this UC, voltage is measured at the busbars of severa
stations.

Avalilability of the data

Confidential

Access to data

Data gathered form SCADA system are property of TSOs. This informat
flects real state of national network, amdisuseof this data could jeopardis
righteousness of electricity market or even security of supply. TSOs shoul
vide more details (reference toward national laws) why SCADA data is ¢
ered as confidential, thus being prohibited for public use (even whendata
is outdated, since it could be used for pattern recognition in the future).

Source of data

SCADA from EMS, Serbian TSO

Measurement units

V

Sampling period(s)

2s for HLU1_UCO09, 10s for HLU1_UC2

Demonstration Phase

Preliminary

TCgelated scenario(s)

HLU1_UC2, HLU1_UC9

Related Products

ROC BC, WAMAS

Related KPIs

Graphical support

Not available for confidential data

Dataset gathered in HLU¢ UG

Data Element

Year Ahead Individual Grid Model{YGM)

Description of thedata

An IGM is defined as "a data set describing power system characteristics
eration, loadand grid topology) and related rules to change these charact
tics during capacitycalculation, prepared by the responsible TSOs, to
merged with other indiidual grid modekomponents in order to create th
CGM" (GL CACM Article 2 (1)).
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In accordance with GCACM Article 19 (3), an IGM "shall cover all networ
ements of the transmission systetimat are used in regional operational seq
rity analysis for te concerned timdrame" and thelGM "shall provide all neq
essary data (...) to allow ac#and reactive power flow and voltagaalyses in
steady state.”" (GL CACM Article 19 (5))

Y-1 IGMs are prepared by TSOs every year for upcomingcyearently for
yearly models are created, representing different seasonal periods. These
els are regularly used in Outage Planning Coordination process (among
usage), where RSCs merge the in Common Gird Model in order to péfatr
age Planning IncompatibilifoPl)assessmenfor their TSO service users.

Availability of the data | Confidential
Access to data IGMs are property of TSOs. On December 10 2015, European TSOs and
9 aA3aYySR | dadzZ GAfFGSNFt | INB OO6S-

RAYIGA2Y LYAGAFIGADSEAE oOF 11 w{/L g
NAGe tflyéd GgKAOK RSTFAYSa AyTF2NXNI
exchanging and storing OPDE data, which include IGMs in CGMES file
l OO2NRAYIQu2 ¢chreS{SIOUARGE t I yezx
could be classified as OPDE confidential or OPDE secret, which means t
information shall not be publicly available no matter what.

Within CROSSBOW project, after the approval of all CROSSBOWGNOIN
UCTE data exchange format of only CROSSBOW TSOs are shared amor
partners (not all). Since the information provided in UCTE IGMs is the sul
information available in CGMES IGMs, by default UCTE IGMs are consid
confidential.

Source of data

CROSSBOW TSOs

Measurement units

Sampling period(s)

Quarter of the year

Demonstration Phase | Preliminary
TCs related scenario(s) HLU1_UC5
Related Products ROC BC

Related KPIs

Graphical support

Not available foconfidential data

Dataset gathered in HLUQUC3

Data Element

Preliminary Net Positiowalues

Description of the data

Outcome of this demonstration shovw®! preliminary net positiongor two-
daysahead,corresponding to IGM when no market schedules are availd
thus TSOs are free to determine required inputs by themselZash IGM rep
resents the best possible forecast of transmission system conditions (ge
tion, load, grid topology) for each scenagpecified by the TSOs at the tin
when the IGM is created.
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Results can beecognized as a precondition for dafiead cros$order capac-
ity calculation.The more precise the estimates the smaller the adjustment
quired in order to obtain balanced net gtiens

Availability of the data

Public

Access to data

http://doi.org/10.5281/zenod0.4647306

Source of data

CROSSBOW TSOs

Measurement units

W

Sampling period(s)

hour

Demonstration Phase

Preliminary

TCs related scenario(s)

Related Products

ROC BC

Related KPIs

KPI_08, KPI_31

Graphical support

Month D: Hour loadl load? load3 loadd load5 load6 load7 load8 load9 Load10 Lload1l Load 12|

ay
10 4 1 33372 33372 33372 3337,2 33372 33372 33372 33372 33372 33372 33372 33372 3116,647 220,5535
10 a 2 37576 32576 32576 3157,6 31576 32576 32576 3257,6 32576 32576 32576 32576 3186,608. 70,9918
10 a 3 32226 32507 32507 3250,7 32507 3250,7 32507 32507 3250,7 3250,7 32507  3250,7 3237,104 -14,5041
10 a 4 32266 32478 32478 37,8 32478 32478 3247,8 32478 3278 32478 32478 324738 3153,617 72,9828
10 a 5 32854 33008 33008 33008 33008 33008 33008 33008 33008 33008 33008 33008 3150,578 134,8219
10 4 6 30315 34531 34531 34531 3453,1 34531 34531 34531 3453,1 34531 34531  3453,1 3189,182 242,3185
10 4 7 36512 3654 3654 3654 3654 3654 3654 3654 3654 3654 3654 3654 3147,601 503,5991
10 4 8 3885  3%61,3 38613 3861,3 3361,3  3361,3 3361,3  3861,3  3361,3 3861,3 3861,3 38613 3140,828 74,1713
10 4 9 40182 4029 4029 2029 4029 4029 4029 2029 4029 4029 2029 2029 3334,704 683,4561
10 4 10 40416 40844 40344 40844 40844  4084,4 40344 40844 40844  4084,4) 40844 40844 3650,465 391,1355
10 4 11 39987 40653 40653 40653 40653 40653 40653 40653 40653 40653 40653 40653 3725,239 73,4609
10 4 12 39752 40192 40192 40192 40152 40192 40192 40152 40152  4019,2 40192 40192 3769,953 205,2467
10 4 13 39492 39832 3983,2 39832 39832 3983, 3983,2 39832 3983,2 3983,2| 3983,0 39832 3746,223 202,9772
10 4 14 39332 39561 39561 39561 39561 39561 39561 39561 39561 39561 29561 39561 3657,19 276,1102
10 4 15 38829 3889 3889 2889 3889 3839 3889 3889 3889 3839 3889 2889 3619,666 263,2245
10 4 16 38468 38544 38544 38544 38544 38544 28544 38544 38544 38544 28544 38544 3607,032 239,768
10 4 17 3863,3 3871 3871 3871 3871 3871 3871 3871 3871 3871 3871 3871 3668,453 194,8471
10 4 18 40222 40144 40144 40144 40144 40144 40144 40144 40144 40144 40144 40144 3767,832 254,3679
10 4 19 41507 41958 41958 41958 41958 41958 41958 41958 41958 41958 41958 41958 3892,54 258,1597
10 4 20 4130 4208 4208 4208 4208 4208 4208 4208 4208 4208 4208 4208 4237,665 -107,6653
10 4 21 39257 40081 40081 40081 40081 40031 40081 40081 40081 40081 40081 40081 4155,654 -229,9541
10 4 22 36886 37325 37325 37325 37325 37325 37325 37325 37325 37325 37325 3725 3808,635 -120,0346
10 4 23 34965 34347 34547 34347 34947 34347 34547 34347 34947 34547 34947 34947 3604,272 -107,7719
10 4 0 33817 33355 33355 33355 33355 33355 33355 33355 33355 33355 33355 33355 3316,826 24,8744
10 5 1 32499 32411 32411 32411 32411 32411 32411 32411 324L1 32411 32411 3241 3184,75 65,15
10 5 2 31539 32027 32027 32027 32027 32027 32027 32027 32027 32027 32027 32027 3210,562 -16,6616
10 5 3 3167 31757 31755 31755 31755 31755 31755 31755 31755 31755 31755 31755 3186,352 -19,3516
10 5 4 31621 31708 31713 3171,3 317,38  317.,3 31713 31713 31713 31713 31713 31713 3154,265 7,8348
10 5 5 3073 32161 3208 3203 3209 3208 3208 2203 3208 3208 2208 2203 3280,107 -72,8067
10 5 6 33048 33139 3312,3 33128 33128 33128 3312,3 33128 33128 33128 33123 33128 3348,553 -43,7533
10 5 7 3063,9 34794 34703 3470,9 3470,9 34709 34708 34709 3470,3 34708  3470,9 34709 3480,483 -10,583
10 5 8 36719 3682 3692,1 36921 36921 36921 3692,1 36921 36921 36921  3692,1 36921 3725,47 -53,5697
10 5 9 3847 38347 38778 38778 387/,8 38778 38778 38778 3877,8 38778 38IT3 38778 3976,078 -151,8782
10 5 10 38833 3894 39325 39325 3932,5 39325 39325 39325 39325 39325 39325 39335 118,202 -234,9015.
10 5 11 38662 38768 39024 39024 39024 39024 39024 39024 39024 39024 39024 39024 081,665 -215,4653
10 5 12 3s4L,8 38523 38616 38616 38616 38616 28616 38616 38616 386L6 38616 38616 4099,738 -257,9383
10 5 13 3812 38224 2839,9 38399 38399  3829,9  2839,9 38399  3839,9 23839,9 38399 38399 4126,937 -314,9369
10 5 14 3786 37964 38121 38121 38121 38121 38121 38121 38121 38121 38121 38121 4127,289 -341,2888

5 3773,9 3773,9 37739 37739 37739 3738 37139 37739 410,222 -356,4223

15 37468 37571 37739 37739

Table 2. Load measurements (W)

Dataset gathered in HLUQUCO04

Data Element

GHI (Global Horizontal Irradiance) (forecasted)

Description of the data

GHlI is the total amount afhortwave radiation received from above by a s
face horizontal to the ground.

Avalilability of the data

Public

Access to data

https://zenodo.org/record/4674256#.YG_8hh8zbww

Source of data

SKIRON, the regional forecasting model created by the National & Kapod
University of Athens School of Physics, Division of Physics of Environmer

Measurement units

W/m?

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Sampling period(s) 3.600 s
Demonstration Phase | Preliminary/Final
TCs related scenario(s)| HLU1_UCO04
Related Products ROC BC, WAMAS
Related KPIs KPI_33, KPI_34, KPI_35
Graphlcal su pport weather_forecasts_2020_10_07_01 00 - Excel Tadeja Babnik T8
File m Insert Page Layout Formulas Data Review View Help £ Search 1% Share  §2 Comments
ﬁj X Colibri T ab, General  ~ | [E] Conditional Formatting ~ | EInsert ~ ~ B~ g
I ~ T3~ % 9 | FHFormatasTable~ B Delete ~ | v O~
Paste B I U~ i &vA- N o w0 1 Col Sy~ - ; ; Ideas
PR == | B = £ ell Styles ] Format €
Clipboard Font & Alignment & Number Styles Cells Editing Ideas | Sensitivity | A
Al = J || Timestamp(UTC) &
A 8 c D E F G H 1 J -
1 |Timestamp{UTC) _Tamparature(calcius} wind Direction{Degrees) Wind Speed Base(m/s) GHI [W/m"2]
2 |"2020-10-07 01:00:00" 1162 240.02 9.45 0.0
3 11.4 245.32 9.28 0.0
4 11.27 246.25 9.78 0.0
5 1112 243.45 9.59 0.0
5 1103 239.54 .15 0.0
7 1112 241.84 7.95 63.12
8 1124 243.08 6.77 226.79
9 1132 237.94 5.74 382.09
10 11.3 219.64 4.49 501.53
11 1125 178.44 1.68 573.1
12 10.76. 57.34 5.28 590.71
13 9.93 42.47 7.76 552.94
14 1102 35.37 6.02 462.84
15 1137 34.57 5.31 328.38
16 1117 3L.23 4.94 164.96
17 10.32 27.19 3.81 18.01
18 9.19 28.26 3.22 0.0
19 8.79 30.34 2.8 0.0
20 8.54 33.67 2.75 0.0
21 8.44 35.18 2.81 0.0
22 8.39 4014 2.89 0.0
23 | "2020-10-07 22:00:00" 8.39 48.9 2.85 0.0
24 | "2020-10-07 23:00:00" 8.46 58.55 274 0.0
25 | "2020-10-08 00:00:00" 8.57 65.41 2.66 0.0
26 | "2020-10-08 01:00:00" 8.69 70.85 2.57 0.0
27 8.72 72.69 2.69 0.0
28 8.65 73.31 2.7 0.0
29 8.7 75.49 252 0.0
30 8.86 77.97 1.98 0.0
31 9.73 78.86 144 60.01
32 1182 7132 L1 222.67
33 12.85 71.07 0.81 377.6
34 12.63 114.07 0.45 496.75
35 14.27 184.74 0.91 568.05
38 14.65 195.42 158 585.4
37 14.87 196.28 214 547.38
38 14.88 198.48 2.67 457.1
39 14.64 203.19 3.08 322.58
40 | "2020-10-08 15:00:00" 14.08 212.87 3.57 159.48
41 | "2020-10-08 16:00:00" 13.07 219.81 2.39 15.32
42 | "2020-10-08 17:00:00" 11.59 227.56 2.23 0.0
43 | "2020-10-08 18:00:00" 10.96. 229.54 2.43 0.0
44 | "2020-10-08 19:00:00" 10.53 225.72 25 0.0
45 | "2020-10-08 20:00:00" 10.21 220.84 253 0.0
46 | "2020-10-08 21:00:00" 10.03 218.58 231 0.0
47 | "2020-10-08 22:00:00" 9.95 217.72 2.06 0.0
48 | "2020-10-08 23:00:00" 10.28 199.86 1.6 0.0
49 | "2020-10-09 00:00:00" 9.75 202.14 1.84 0.0
50
51 -
Ernestinovo Zerjavinec Tumbri Konjsko Velebit | Melina (O] k] >
5] i) /| - 1 + 100%
Table 3. Forecasted GHI (Global Horizontal Irradiance) (W/m2)
Dataset gathered irHLU1¢ UC04
Data Element GHI (Global Horizontal Irradiance) (measured)

GHlI is the total amount of shortwave radiation received from above by a

Description of the data | t5ce horizontal to the ground.

Deliverable 13.4: Data gatheridgringthe demonstration activities 15
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Availability of the data

Confidential

Access talata

The agreement between ICCS and the weather provider Dark Sky is ba
the provision of weather measurements for certain geolocations of the S
East European region, exclusively for the purposes of the CROSSBOW
and any use of the provideidom Dark Sky data outside the CROSSBOW
sortium is prohibited, thus declaring this type of data as confidential.

Source of data

Dark Sky weather provider

Measurement units

W/m?2

Sampling period(s)

3.600 s

Demonstration Phase

Preliminary/Final

TCs related scenario(s)

HLU1_UC04

Related Products

ROC BC, WAMAS

Related KPlIs

KPI1_33, KPI_34, KPI_35

Graphical support

Not available for confidential data

Dataset gathered in HLUQUCO04

Data Element

Wind velocity(forecasted)

Description of the data

Wind speed measured at 10 m over ground level.

Avalilability of the data

Public

Access to data

https://zenodo.org/record/4674256#.YG_8hh8zbww

Source of data

SKIRON, the regional forecasting model created by the National & Kapod
University of Athens School of Physics, Division of Physics of Environmer

Measurement units

m/s

Sampling period(s)

3.600 s

Demonstration Phase

Preliminary/Final

TCs relatd scenario(s)

HLU1_UCo04

Related Products

ROC BC, WAMAS

Related KPIs

KPI_33, KPI_34, KPIl_35

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Graphical support
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1 |Timestamp{UTC) _Tamparature(calcius} Wind Direction{Degrees) Wind Speed Base{m/s) GHI [W/m"2]
2 |"2020-10-07 01:00:00" 11.62 240.02 9.45 0.0
3 | "2020-10-07 02:00:00" 114 245.32 9.28 0.0
4 | "2020-10-07 03:00:00" 11.27 246.25 9.78 0.0
5 | "2020-10-07 04:00:00" 11.12 243.45 9.59 0.0
6 | "2020-10-07 05:00:00" 11.03 239.54 9.15 0.0
7 | "2020-10-07 06:00:00" 11.12 241.84 7.95 63.12
& | "2020-10-07 07:00:00" 1124 243.08 6.77 226.79
9 | "2020-10-07 08:00:00" 1132 237.94 574 382.09
10 | "2020-10-07 09:00:00" 113 219.64 4.49 501.53
11 | "2020-10-07 10:00:00" 11.25 178.44 1.68 573.1
12 | "2020-10-07 11:00:00" 10.76 57.34 5.28 590.71
13 | "2020-10-07 12:00:00" 9.93 4247 7.76 552.94
14 | "2020-10-07 13:00:00" 11.02 35.37 6.02 462.84
15 | "2020-10-07 14:00:00" 11.37 3457 531 328.38
16 | "2020-10-07 15:00:00" 1117 31.23 4.94 164.96
17 | "2020-10-07 16:00:00" 10.32 27.19 3.81 18.01
18 | "2020-10-07 17:00:00" 9.19 28.26 3.22 0.0
19 | "2020-10-07 18:00:00" 8.79 30.34 2.8 0.0
20 | "2020-10-07 19:00:00" 8.54 33.67 2.75 0.0
21 | "2020-10-07 20:00:00" 8.44 35.18 2.81 0.0
22 | "2020-10-07 21:00:00" 8.39 40.14 2.89 0.0
23 | "2020-10-07 22:00:00" 8.39 48.9 2.85 0.0
24 | "2020-10-07 23:00:00" 8.46 58.35 2,74 0.0
25 | "2020-10-08 00:00:00" 8.57 65.41 2.66 0.0
26 | "2020-10-08 01:00:00" 8.69 70.86 2.57 0.0
27 | "2020-10-08 02:00:00" 8.72 72.69 2.69 0.0
28 | "2020-10-08 03:00:00" 8.65 73.31 2.79 0.0
29 | "2020-10-08 04:00:00" 8.7 75.49 2.52 0.0
30 | "2020-10-08 05:00:00" 8.86 77.97 1.98 0.0
31 | "2020-10-08 06:00:00" 9.73 78.86 144 60.01
32 | "2020-10-08 07:00:00" 11.82 7132 11 222.67
33 | "2020-10-08 08:00:00" 12.85 7107 0.81 377.6
34 | "2020-10-08 09:00:00" 13.63 114.07 0.45 496.75
35 | "2020-10-08 10:00:00" 14.27 184.74 0.91 568.05
36 | "2020-10-08 11:00:00" 14.65 195.42 1.58 585.4
37 | "2020-10-08 12:00:00" 14.87 196.28 214 547.38
38 | "2020-10-08 13:00:00" 14.88 198.48 2.67 457.1
39 | "2020-10-08 14:00:00" 14.64 203.19 3.08 322.58
40 | "2020-10-08 15:00:00" 14.08 212.87 3.57 159.48
41 | "2020-10-08 16:00:00" 13.07 219.81 2.39 15.32
42 | "2020-10-08 17:00:00" 11.59 227.56 2.23 0.0
43 | "2020-10-08 18:00:00" 10.96 229.54 2.43 0.0
44 | "2020-10-08 19:00:00" 10.53 225.72 25 0.0
45 | "2020-10-08 20:00:00" 10.21 220.84 2.53 0.0
46 | "2020-10-08 21:00:00" 10.03 218.58 231 0.0
47 | "2020-10-08 22:00:00" 9.95 217.72 2.06. 0.0
48 | "2020-10-08 23:00:00" 10.28 199.86 16 0.0
49 | "2020-10-09 00:00:00" 9.75 202.14 1.3 0.0
50
51 -
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Table 4. Forecasted Windspeed (m/s)

Dataset gathered in HLUQUCO04

Data Element

Wind velocity(measured)

Description of the data

Wind speedneasured at 10 m over ground level.

Availability of the data

Confidential

Access to data

The agreement between ICCS and the weather provider Dark Sky is ba
the provision of weathemeasurements for certain geolocations of the So
East European region, exclusively for the purposes of the CROSSBOW
and any use of the provided from Dark Sky data outside the CROSSBO
sortium is prohibited, thus declaring this type of datacasfidential.

Source of data

Dark Sky weather provider

Deliverable 13.4: Data gatheridgringthe demonstration activities 17
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Measurement units

m/s

Sampling period(s)

3.600 s

Demonstration Phase

Preliminary/Final

TCs related scenario(s)

HLU1_UCO04

Related Products

ROC BC, WAMAS

Related KPlIs

KPI_33, KPI_34, KPI_35

Graphical support

Not available for confidential data

Dataset gathered in HLUQUCO04

Data Element

Ambient temperature (forecasted)

Description of the data

Ambient temperature is a measure of the temperature around a given ass

Availability of the data

Public

Access to data

https://zenodo.org/record/4674256#.YG_8hh8zbww

Source of data

SKIRON, the regional forecasting model created by the National & Kapod
University of Athens School of Physics, Division of Physics of Environmer

Measurement units

°C

Sampling period(s)

3.600 s

Demonstration Phase

Preliminary/Final

TCs related scenario(s)

HLU1_UCo04

Related Products

ROC BC, WAMAS

Related KPIs

KPI_33, KPI_34, KPI_35

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Graphical support
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Al = fe || Timestamp(UTC) S
A B c D E F G H 1 J -
1 |Timestamp{UTC) _Tamparature(calcius} Wind Direction{Degrees) Wind Speed Base{m/s) GHI [W/m"2]
2 |"2020-10-07 01:00:00" 11.62 240.02 9.45 0.0
3 | "2020-10-07 02:00:00" 114 245.32 9.28 0.0
4 | "2020-10-07 03:00:00" 11.27 246.25 9.78 0.0
5 | "2020-10-07 04:00:00" 11.12 243.45 9.59 0.0
6 | "2020-10-07 05:00:00" 11.03 239.54 9.15 0.0
7 | "2020-10-07 06:00:00" 11.12 241.84 7.95 63.12
& | "2020-10-07 07:00:00" 1124 243.08 6.77 226.79
9 | "2020-10-07 08:00:00" 1132 237.94 574 382.09
10 | "2020-10-07 09:00:00" 113 219.64 4.49 501.53
11 | "2020-10-07 10:00:00" 11.25 178.44 1.68 573.1
12 | "2020-10-07 11:00:00" 10.76 57.34 5.28 590.71
13 | "2020-10-07 12:00:00" 9.93 4247 7.76 552.94
14 | "2020-10-07 13:00:00" 11.02 35.37 6.02 462.84
15 | "2020-10-07 14:00:00" 11.37 3457 531 328.38
16 | "2020-10-07 15:00:00" 1117 31.23 4.94 164.96
17 | "2020-10-07 16:00:00" 10.32 27.19 3.81 18.01
18 | "2020-10-07 17:00:00" 9.19 28.26 3.22 0.0
19 | "2020-10-07 18:00:00" 8.79 30.34 2.8 0.0
20 | "2020-10-07 19:00:00" 8.54 33.67 2.75 0.0
21 | "2020-10-07 20:00:00" 8.44 35.18 2.81 0.0
22 | "2020-10-07 21:00:00" 8.39 40.14 2.89 0.0
23 | "2020-10-07 22:00:00" 8.39 48.9 2.85 0.0
24 | "2020-10-07 23:00:00" 8.46 58.35 2,74 0.0
25 | "2020-10-08 00:00:00" 8.57 65.41 2.66 0.0
26 | "2020-10-08 01:00:00" 8.69 70.86 2.57 0.0
27 | "2020-10-08 02:00:00" 8.72 72.69 2.69 0.0
28 | "2020-10-08 03:00:00" 8.65 73.31 2.79 0.0
29 | "2020-10-08 04:00:00" 8.7 75.49 2.52 0.0
30 | "2020-10-08 05:00:00" 8.86 77.97 1.98 0.0
31 | "2020-10-08 06:00:00" 9.73 78.86 144 60.01
32 | "2020-10-08 07:00:00" 11.82 7132 11 222.67
33 | "2020-10-08 08:00:00" 12.85 7107 0.81 377.6
34 | "2020-10-08 09:00:00" 13.63 114.07 0.45 496.75
35 | "2020-10-08 10:00:00" 14.27 184.74 0.91 568.05
36 | "2020-10-08 11:00:00" 14.65 195.42 1.58 585.4
37 | "2020-10-08 12:00:00" 14.87 196.28 214 547.38
38 | "2020-10-08 13:00:00" 14.88 198.48 2.67 457.1
39 | "2020-10-08 14:00:00" 14.64 203.19 3.08 322.58
40 | "2020-10-08 15:00:00" 14.08 212.87 3.57 159.48
41 | "2020-10-08 16:00:00" 13.07 219.81 2.39 15.32
42 | "2020-10-08 17:00:00" 11.59 227.56 2.23 0.0
43 | "2020-10-08 18:00:00" 10.96 229.54 2.43 0.0
44 | "2020-10-08 19:00:00" 10.53 225.72 25 0.0
45 | "2020-10-08 20:00:00" 10.21 220.84 2.53 0.0
46 | "2020-10-08 21:00:00" 10.03 218.58 231 0.0
47 | "2020-10-08 22:00:00" 9.95 217.72 2.06. 0.0
48 | "2020-10-08 23:00:00" 10.28 199.86 16 0.0
49 | "2020-10-09 00:00:00" 9.75 202.14 1.3 0.0
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Table 5. Forecasted Ambient temperature (°C)

Dataset gathered in HLUQUCO04

Data Element

Ambient temperature (measured)

Description of the data

Ambient temperature is a measure thfe temperature around a given asset,

Availability of the data

Confidential

Access to data

The agreement between ICCS and the weather provider Dark Sky is ba
the provision of weather measurements for certain geolocations of the S
EastEuropean region, exclusively for the purposes of the CROSSBOW
and any use of the provided from Dark Sky data outside the CROSSBO
sortium is prohibited, thus declaring this type of data as confidential.

Source of data

Dark Sky weather provider
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Measurement units

°C

Sampling period(s)

3.600 s

Demonstration Phase

Preliminary/Final

TCs related scenario(s)

HLU1_UCO04

Related Products

ROC BC, WAMAS

Related KPlIs

KPI_33, KPI_34, KPI_35

Graphical support

Not available for confidential data

Dataset gathered in HLUQUCO04

Data Element

Wind direction (forecasted)

Description of the data

Wind Direction is a measure of the wind direction around a given asset.

Availability of the data

Public

Access to data

https://zenodo.org/record/4674256#.YG_8hh8zbww

Source of data

SKIRON, the regional forecasting model created by the National & Kapod
University of Athens School of Physics, Division of Physics of Environmer

Measurement units

o

Sampling period(s)

3.600 s

Demonstration Phase

Preliminary/Final

TCs related scenario(s)

HLU1_UCo04

Related Products

ROC BC, WAMAS

Related KPIs

KPI_33, KPI_34, KPI_35

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Graphical support

weather_forecasts 2020 10 07 01 00 - Excel Tadeja Babnik T8
File Home  Insert  Pagelayout  Formulas  Data  Review  View  Help £ search 1 Share  ©2 Comments
ﬁn] b ot n LA s = General | | [ Conditional Formatting~ | BB Insert ~ ~ Ao g
Iy ~ v | BB~ % 9 | HHFormatas Table~ P Delete ~ | T~ O~
Paste B I U~ fiv &vA~ P - Ideas
R § = - 3= | B <4 % [EZ Cell Stytes fel] Format~ | & ~
Clipboard & Font Gl Alignment & Number & Styles Cells Editing Ideas | Sensitivity |~
Al = fe || Timestamp(UTC) S
A B c D E F G H 1 J -
1 |Timestamp{UTC) _Tamparature(calcius} Wind Direction{Degrees) Wind Speed Base{m/s) GHI [W/m"2]
2 |"2020-10-07 01:00:00" 11.62 240.02 9.45 0.0
3 | "2020-10-07 02:00:00" 114 245.32 9.28 0.0
4 | "2020-10-07 03:00:00" 11.27 246.25 9.78 0.0
5 | "2020-10-07 04:00:00" 11.12 243.45 9.59 0.0
6 | "2020-10-07 05:00:00" 11.03 239.54 9.15 0.0
7 | "2020-10-07 06:00:00" 11.12 241.84 7.95 63.12
& | "2020-10-07 07:00:00" 1124 243.08 6.77 226.79
9 | "2020-10-07 08:00:00" 1132 237.94 574 382.09
10 | "2020-10-07 09:00:00" 113 219.64 4.49 501.53
11 | "2020-10-07 10:00:00" 11.25 178.44 1.68 573.1
12 | "2020-10-07 11:00:00" 10.76 57.34 5.28 590.71
13 | "2020-10-07 12:00:00" 9.93 4247 7.76 552.94
14 | "2020-10-07 13:00:00" 11.02 35.37 6.02 462.84
15 | "2020-10-07 14:00:00" 11.37 3457 531 328.38
16 | "2020-10-07 15:00:00" 1117 31.23 4.94 164.96
17 | "2020-10-07 16:00:00" 10.32 27.19 3.81 18.01
18 | "2020-10-07 17:00:00" 9.19 28.26 3.22 0.0
19 | "2020-10-07 18:00:00" 8.79 30.34 2.8 0.0
20 | "2020-10-07 19:00:00" 8.54 33.67 2.75 0.0
21 | "2020-10-07 20:00:00" 8.44 35.18 2.81 0.0
22 | "2020-10-07 21:00:00" 8.39 40.14 2.89 0.0
23 | "2020-10-07 22:00:00" 8.39 48.9 2.85 0.0
24 | "2020-10-07 23:00:00" 8.46 58.35 2,74 0.0
25 | "2020-10-08 00:00:00" 8.57 65.41 2.66 0.0
26 | "2020-10-08 01:00:00" 8.69 70.86 2.57 0.0
27 | "2020-10-08 02:00:00" 8.72 72.69 2.69 0.0
28 | "2020-10-08 03:00:00" 8.65 73.31 2.79 0.0
29 | "2020-10-08 04:00:00" 8.7 75.49 2.52 0.0
30 | "2020-10-08 05:00:00" 8.86 77.97 1.98 0.0
31 | "2020-10-08 06:00:00" 9.73 78.86 144 60.01
32 | "2020-10-08 07:00:00" 11.82 7132 11 222.67
33 | "2020-10-08 08:00:00" 12.85 7107 0.81 377.6
34 | "2020-10-08 09:00:00" 13.63 114.07 0.45 496.75
35 | "2020-10-08 10:00:00" 14.27 184.74 0.91 568.05
36 | "2020-10-08 11:00:00" 14.65 195.42 1.58 585.4
37 | "2020-10-08 12:00:00" 14.87 196.28 214 547.38
38 | "2020-10-08 13:00:00" 14.88 198.48 2.67 457.1
39 | "2020-10-08 14:00:00" 14.64 203.19 3.08 322.58
40 | "2020-10-08 15:00:00" 14.08 212.87 3.57 159.48
41 | "2020-10-08 16:00:00" 13.07 219.81 2.39 15.32
42 | "2020-10-08 17:00:00" 11.59 227.56 2.23 0.0
43 | "2020-10-08 18:00:00" 10.96 229.54 2.43 0.0
44 | "2020-10-08 19:00:00" 10.53 225.72 25 0.0
45 | "2020-10-08 20:00:00" 10.21 220.84 2.53 0.0
46 | "2020-10-08 21:00:00" 10.03 218.58 231 0.0
47 | "2020-10-08 22:00:00" 9.95 217.72 2.06. 0.0
48 | "2020-10-08 23:00:00" 10.28 199.86 16 0.0
49 | "2020-10-09 00:00:00" 9.75 202.14 1.3 0.0
50
51 -
Ernestinovo Zerjavinec | Tumbri | Konjske | Welebit | Melina (O] “ 3
@ #A m - B + 100%

Table 6. Forecasted wind direction (°)

Dataset gathered in HLUQUCO04

Data Element

Winddirection (measured)

Description of the data

Wind Direction is a measure of the widitection around a given asset.

Availability of the data

Confidential

Access to data

The agreement between ICCS and the weather provider Dark Sky is ba
the provision of weather measurements for certain geolocations of the S
EastEuropean region, exclusively for the purposes of the CROSSBOW
and any use of the provided from Dark Sky data outside the CROSSBO
sortium is prohibited, thus declaring this type of data as confidential.

Source of data

Dark Sky weather provider

Deliverable 13.4: Data gatheridgringthe demonstration activities 21
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Measurement units

o

Sampling period(s)

3.600 s

Demonstration Phase

Preliminary/Final

TCs related scenario(s)

HLU1_UCO04

Related Products

ROC BC, WAMAS

Related KPlIs

KPI_33, KPI_34, KPI_35

Graphical support

Not available for confidential data

Dataset gathered in HLUQUCO04

Data Element

Overhead line currenfpositive sequence)

Description of the data

Overhead line current is AC current measured at the beginning or/and thg
of the overhead line.

Availability of the data

Confidential

Access to data

HOPSreat this type of data as market sensitive information (owned by ma
participant), which TSO has to keep confidential.

Source of data

PMU data from HOPS, Croatian TSO

Measurement units

A

Sampling period(s)

0.02s

Demonstration Phase

Preliminary/Final

TCs related scenario(s)

HLU1_UCo04

Related Products

ROC BC, WAMAS

Related KPIs

Graphical support

Not available for confidential data

Dataset gathered in HLUQUG6&7

Data Element

Power Transmission Distribution Factors (PTDFs)

Description of the data

PTDFare sensitivity factors that are derived from the physical properties
power system and are used in the FB approach. Practically, they describ
the power injection of ae unit in one node will be allocated across the pov
grid.

Avalilability of the data

Confidential

Access to data

PTDFs are derived from the physical properties of a power system, this
main reason why there are confidential data

Source ofdata

Security Coordination Centre of South East Europe (SCC)

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Measurement units

Sampling period(s) One hour
Demonstration Phase | Preliminary
TCs related scenario(s)] UC 06
Related Products ROGBC
Related KPIs KPI_16

Graphical support

Not available for confidential data

Dataset gathered in HLUQUG6&7

Data Element

Net Transfer Capacity (NTC) values

Description of the data

Net Transmission Capacity (NTC) is the maximum exchange between twd
compatible with securitystandards applicable in both areas-{\criteria) and
taking into account the technical uncertainties on the future network co
tions. NTC mabe allocated in different timieames to match the need for se
curing longer term trading and to provide room feinorter term trading after,
extensive load flow studies performed by the TSOs.

Availability of the data

Confidential

Access to data

NTC values are TSOs property and this data are confidential among the r
tive TSOs border by border.

Source of data

Security Coordination Centre of South East Europe (SCC)

Measurement units

MW

Sampling period(s) One hour
Demonstration Phase | Preliminary
TCs related scenario(s)] UC 07
Related Products ROGBC
Related KPlIs KPI_17

Graphical support

Not available for confidential data

Dataset gathered in HLUQUG6&7

Data Element

Already Allocated Capacity (AAC) values

Description of the data

AAC can be interpreted as the already occupied part of NTC by the alreg
cepted transfercontracts at the studied time frame.

Avalilability of the data

Public

Access to data

https://zenodo.org/record/4650351#.YGRUGQq8zZPZ

Source of data

ENTSEE transparency online platform

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Measurement units

MW

Sampling period(s)

One hour

Demonstration Phase

Preliminary

TCs related scenario(s)

ucC 07

Related Products

ROGBC

Related KPlIs

KPI_17

Graphical support

D E F G K L M N
AAC 5-Jun-19
Greece-N N.Maced N.Maced Serbia-N. Bulgaria- N.Maced
Greece-Bul Bulgaria- .Macedo onia-Gre Serbia-Bu Bulgraria- Serbia-Ro Romania- onia-Serb Macedon N.Maced onia-Bulg Bulgaria- Romania-

1

> | Time garia Greece nia ece lgraria  Serbia  mania  Serbia  ia ia onia aria Romania Bulgaria
5 00:00 - 01:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
4 |01:00 - 02:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
5 02:00-03:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
5 |03:00 - 04:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
04:00 - 05:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149

5 |05:00 - 06:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
9 06:00-07:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
10 |07:00 - 08:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
1 08:00-09:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
2 09:00 - 10:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
3 10:00 - 11:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149

1 111:00 - 12:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149

5 12:00 - 13:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
13:00 - 14:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149

7 14:00 - 15:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149

8 15:00 - 16:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
16:00 - 17:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149

20 |17:00 - 18:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
21 |18:00-19:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
22 19:00 - 20:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
23 |20:00- 21:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
24 |21:00- 22:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
25 |22:00 - 23:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149
26 |23:00 - 00:00 150 150 100 100 149 150 250 250 100 100 54 100 150 149

Table 7. Already Allocated Capacity (AAC) (MW)

Dataset gathered in HLUQUG6&7

DataElement

Market Data

Description of the data

Sell and buy bids (quantity, price) for each bidding zone (each country i
case)

Availability of the data

Retrieving public data

Access to data

Market data are simulated after retrieving public dditam the involved TSO:s
so the final bids are confidential for the reason of "unfair competition".

Source of data

Simulated very close to the real values, retrieving public data from the inv(
TSOs (ADMIE/IPTO, MEPSO, ESO, and EMS)

Measurement units

a2z €eKkaz?2K

Sampling period(s)

Hourly &Daily

Demonstration Phase

Preliminary

TCs related scenario(s)

uUC 06, UC 07

Related Products

ROGBC

Related KPIs

KPI_16, KPI_17

Graphical support

Not available for confidential data

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Dataset gathered in HLUQUG6&7

Data Element

Critical Network Elements (CNE) or Critical Branches (CBs)

Description of the data

CNEs usually limit the amount of power that can be exchanged, potential
sociated to a contingency. They are determined by each TSO for its ow
work according to agreed rules.

Availability of the data

Confidential

Access to data

CNE and CBs are critical property of TSOg<andotbe published.

Source of data

the involved TSOs (ADMIE/IPTO, MEPSO, ESO, and EMS)

Measurement units

Sampling period(s)

Demonstration Phase | Preliminary
TCs related scenario(s)] UC 06
Related Products ROGBC
Related KPIs KPI_16

Graphical support

Not available for confidential data

Dataset gathered in HLUQUG6&7

Data Element

Load

Description of the data

Total Load of each country

Avalilability of the data

Public

Access talata

https://zenodo.org/record/4650351#.YGRUGq8zZPZ

Source of data

ENTSEE transparency online platform

Measurement units MW

Sampling period(s) Hourly & Daily
Demonstration Phase | Preliminary
TCs related scenario(s) UC 6 & UC 7
RelatedProducts ROGBC
Related KPls KPI_16, KPI_17

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Graphical support A B C D E F
1 |Time Load (MW) Generation (MW) | -I
2 |00:00 -01:00 4478 2044
3 |01:00-02:00 4297 1836
4 |02:00-03:00 4207 1743
5 |03:00 -04:00 4197 1725
6 |04:00-05:00 4297 1837
7 |05:00-06:00 4515 1909
8 |06:00-07:00 5086 2075
9 |07:00-08:00 5619 2290
10 08:00 - 09:00 6023 2654
11 09:00 - 10:00 6210 2838
12 10:00 - 11:00 6318 3045
15 11:00 - 12:00 6359 3245
14 12:00 - 13:00 6336 3315
15 13:00 - 14:00 6123 3212
16 14:00 - 15:00 5831 2960
17 15:00 - 16:00 5644 2744
18 16:00 - 17:00 5610 2437
19 17:00 - 18:00 5638 2339
20 18:00 - 19:00 5745 2364
21 119:00 - 20:00 5977 2458
22 20:00 - 21:00 6237 2692
25 21:00-22:00 5706 2252
24 122:00 - 23:00 5276 1961
25 23:00 - 00:00 4880 1794
26 |Sum 130609 57769
27
28
29

4
= Greece Serbia Bulgaria  North Macedonia  Romania AAC
Table 8. Load (MW)

(]

Dataset gathered in HLUQUG6&7

Data Element Generation

Description of the data | Total electricity generation for each country

Availability of the data | Public

Access to data https://zenodo.org/record/4650351#.YGRUGq8zZPZ
Source of data ENTSEE transparency online platform
Measurement units MW

Sampling period(s) Hourly & Daily

Demonstration Phase | Preliminary

TCgelated scenario(s) | UC 6 &UC 7

Related Products ROGBC

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Related KPIs KPI_16, KPI_17
Graphical support A B C D E F G
1 ITime Load (MW) Generation (MW) | !
2 |00:00-01:00 4478 2044
3 |01:00-02:00 4297 1836
4 02:00-03:00 4207 1743
5 |03:00-04:00 4197 1725
6 |04:00-05:00 4297 1837
7 05:00-06:00 4515 1909
8 06:00-07:00 5086 2075
9 07:00-08:00 5619 2290
10 |08:00-09:00 6023 2654
11 |09:00-10:00 6210 2838
12 |10:00-11:00 6318 3045
13 |11:00-12:00 6359 3245
14 12:00-13:00 6336 3315
15 13:00-14:00 6123 3212
16 |14:00-15:00 5831 2960
17 |15:00-16:00 5644 2744
18 |16:00-17:00 5610 2437
19 |17:00-18:00 5638 2339
20 |18:00-19:00 5745 2364
21 19:00-20:00 5977 2458
22 120:00-21:00 6237 2692
23 21:00-22:00 5706 2252
24 122:00-23:00 5276 1961
25 123:00-00:00 4880 1794
26 |Sum 130609 57769
27
28
29
4
= Greece Serbia Bulgaria  North Macedonia Romania AAC
Table 9. Generation (MW)
Dataset gathered in HLUQUG6&7
Data Element Available Maximum Flow (AMF)
o AMF is the available maximum flow on monitored branches, that is on C
Description of the data | granches for respective critical outage in hour t.
Availability of the data | Confidential
Access to data AMF is the maximum flow on CBs,isis confidential data as described CBs
description
Source of data Security Coordination Centre of South East Europe (SCC)
Measurement units MW
Sampling period(s) One hour
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Demonstration Phase | Preliminary
TCs related scenario(s)] UC 06
Related Products ROGBC
Related KPls KPI_16

Graphical support

Not available for confidential data

Dataset gathered in HLUg U8

Data Element

Load probabilistic forecast

Description of the data

Countrywide (or Balancing Area) probabilistic forecast of electricity load
balancing period (1 hour in the case studies)

Avalilability of the data

Public

Access to data

https://zenodo.org/record/4651220#.Y GSCrg8zaUk

Source of data

¢ { h Q &Ahéad Maiket)

Measurement units MW
Sampling period(s) 1 hour
Demonstration Phase | Preliminary
TCs related scenario(s) HLW_UC®_TCO1
Related Products ROC
Related KPIs KPI_40, KPI_41
Graphical support PDFs Greece
0.0010 + wind
Solar
0.0008 ~ —— Load
— SGM(R))
0.0006 +
0.0004 +
0.0002 ~
0.0000 A
—=10000 =5000 0 5000 10000

Imbalance in MW

Figure 1. Load probabilistic forecast (MW)

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Dataset gathered in HLUg U8
Data Element Solar power probabilistic forecast
o Countrywide (or balancing aregyobabilistic forecast of solar electrical pow|
Description of the data | e palancing period (1 hour in the case studies)
Availability of the data | Public
Access to data https://zenodo.org/record/4651220#.Y GSCrg8zaUk
Source of data ¢ { h Q&Ahead Makket)
Measurement units MW
Sampling period(s) 1 hour
Demonstration Phase | Preliminary
TCs related scenario(s) HLW_UC®_TCO1
Related Products ROC
Related KPIs KPI_40, KPI_41
Graphical support PDFs Greece
0.0010 ~ wind
Solar
0.0008 ~ —— Load
— SGM(R))
0.0006 A
0.0004 A
0.0002 A
0.0000 A
—10000 -5000 0 5000 10000
Imbalance in MW
Figure 2. Solar power probabilistic forecast (MW)

Dataset gathered in HLUg U8

Data Element

Wind power probabilistic forecast

Description of the data

Countrywide (or Balancing Area) probabilistic forecast of wind electrical pg
per balancing period (1 hour in tlease studies)

Avalilability of the data

Public

Access to data

https://zenodo.org/record/4651220#.Y GSCrg8zaUk

Source of data

¢ { h Q &Ahéad Maiket)

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Measurement units MW
Sampling period(s) 1 hour
Demonstration Phase | Preliminary
TCs relatedscenario(s) | HLW_UC@_TCO1
Related Products ROC
Related KPIs KPI_40, KPI_41
Graphical support PDFs Greece
0.0010 A wind
Solar
0.0008 - — Load
—_— SGM(R))
0.0006 A
0.0004 +
0.0002 +
0.0000 +
—=10000 =5000 0 5000 10000

Imbalance in MW

Figure 3. Wind power probabilistic forecast (MW)

Dataset gathered in HLU¢ U8

Data Element

Reduced network model

Description of the data

Reduced model (graph) of the overall power system with each country (o

ancing area) represented by one node

Avalilability of the data

Confidential, only for members of the consortium (including

the Commission Services)

Access to data

The reduced network model is derived from the physical properties of a p

system, this is the main reason why there are confidential data.

Source of data SCC
Measurement units N/A
Sampling period(s) 1 hour
Demonstration Phase | Preliminary

TCs related scenario(s)

HLU_UC® TCo1

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Related Products

ROC

Related KPlIs

KPI_40, KPI_41

Graphical support

Not available for confidential data

Dataset gathered in HLUg U8

Data Element

Interconnection capacity

Description of thedata

Available interconnection capacity (based on interconnection line loadin
produced by the reduced network model

Avalilability of the data

Confidential, only for members of the consortium (including
the Commission Services)

Access to data

Theinterconnection capacities are derived from the physical properties
power system, this is the main reason why there are confidential data.

Source of data

SCC

Measurement units MW

Sampling period(s) 1 hour
Demonstration Phase | Preliminary
TCgelated scenario(s) | HLW_UC@_TCO1
Related Products ROC

Related KPIs KPI_40, KPI_41

Graphical support

Not available for confidential data

Dataset gathered in HLUC UG

Data Element

Generation active power

Description of the data

Generation active power:

- modelled in Individual Grid Mod€iGM),
-measured in SCADA,

- measured in Metering System,

- balancing orders in Market Management System

Availability of the data

Confidential

Access to data

Serbian regulations treathis type of data as market sensitive informati
(owned by market participant), which TSO has to keep confidential

Source of data

IGM software, SCADA system, Metering Systdarket Management Systen

Measurement units

MW

Sampling period(s)

3600

Demonstration Phase

Final

Deliverable 13.4: Data gatheridgringthe demonstration activities



G;sbow

CROSS BOrder management of variable renewable energies
and storage units enabling a transnational Wholesale market

TCs related scenario(s) TC_1.09.01
Related Products ROC
Related KPlIs KP137, KPI 38

Graphical support

Not applicable for confidential data

Dataset gathered in HLUC UG

Data Element

Generation reactive power

Description of the data

Generation reactive power:

- modelled in Individual Grid Mod€iGM),
- measured in SCADA,

- measured in Metering System

Availability of the data

Confidential

Access to data

Serbian regulations treat this type of data amrket sensitive informatior]
(owned by market participant), which TSO has to keep confidential

Source of data

IGM software, SCADA system, Metering System

Measurement units MVA
Sampling period(s) 3600
Demonstration Phase | Final

TCs relatedscenario(s) | TC_1.091
Related Products ROC

Related KPIs KPI 37, KPI 38

Graphical support

Not applicable for confidential data

Dataset gathered in HLUC UG

Data Element

Generation voltage

Description of the data

Generation voltage:

- modelled in Individual Grid Mod€iGM),
-measured in SCADA,

- measured in Metering System

Avalilability of the data

Confidential

Access to data

Serbian regulations treat this type of data as market sensitive informg
(owned by markepatrticipant), which TSO has to keep confidential

Source of data

IGM software, SCADA system, Metering System

Measurement units

kv

Sampling period(s)

3600

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Demonstration Phase | Final

TCs related scenario(s) TC_1.091
Related Products ROC

Related KPIs KPI 37, KPI 38

Graphical support

Not applicablgor confidential data

Dataset gathered in HLUG UG

Data Element

Load active power

Description of the data

Load active power:

- modelled in Individual Grid Mod€diGM),

- measured in SCADA,

- measured in Metering System,

- balancing orders in Market Management System

Availability of the data

Confidential

Access to data

Serbian regulations treat this type of data amrket sensitive informatior|
(owned by market participant), which TSO has to keep confidential

Source of data

IGM software, SCADA system, Metering Systdarket Management Systen

Measurement units

MW

Sampling period(s) 3600
Demonstration Phase | Final

TCs related scenario(s) TC_1.091
Related Products ROC

Related KPIs KPI 37, KPI 38

Graphical support

Not applicable for confidential data

Dataset gathered in HLUG UG

Data Element

Load reactive power

Description of the data

Loadreactive power:

- modelled in Individual Grid Mod€iGM),
- measured in SCADA,

- measured in Metering System

Availability of the data

Confidential

Access to data

Serbian regulations treat this type of data as market sensitive informg
(owned bymarket participant), which TSO has to keep confidential

Source of data

IGM software, SCADA system, Metering System

Deliverable 13.4: Data gatheridgringthe demonstration activities



G;sbow

CROSS BOrder management of variable renewable energies
and storage units enabling a transnational Wholesale market

Measurement units MVA
Sampling period(s) 3600
Demonstration Phase | Final

TCs related scenario(s) TC_1.091
Related Products ROC

Related KPIs KPI 37, KPI 38

Graphical support

Not applicable for confidential data

Dataset gathered in HLUG U

Data Element

Circuitbreaker topology status

Description of the data

Line and transformer circultreaker topology statugon/off):
- modelled in Individual Grid Mod€iGM),
-measured in SCADA,

Avalilability of the data

Confidential

Access to data

This information reflects redlme state of national network and misuse of tf
data could jeopardise transmission system i@ii®wn. This information is no
envisaged by national legislation to be published in order to support the
petitiveness of the market.

Source of data

IGM software, SCADA system

Measurement units

Sampling period(s) 3600
Demonstration Phase | Final

TCs related scenario(s) TC_1.091
Related Products ROC

Related KPIs KPI 37, KPI 38

Graphical support

Not applicable for confidential data

Dataset gathered in HLUg UCLO

Data Element

Power demand curve

Description of the data

Hourlydaily power demand curve of a defined power system

Avalilability of the data

Public

Access to data

https://zenodo.org/record/4651293#.Y GSFcK8zZPY

Source of data ENTSEE
Measurement units MW
1 hour

Sampling period(s)

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Demonstration Phase | Preliminary

TCs related scenario(s) HLUTUC10

Related Products ROC

Related KPIs KPI_10, KPI_19

Graphical support A B c D c
1 Demand (MW)
2 Time Bosnia-Herzegovina Croatia Montenegro Serbia
3 |00:00- 01:00 1293 1836 418 5290
4 01:00-02:00 1408 1732 404 5282
5 |02:00 - 03:00 1333 1623 376 5067
6 | 03:00 - 04:00 1267 1534 349 4739
7 | 04:00 - 05:00 1219 1488 331 4445
8 | 05:00 - 06:00 1208 1496 323 4204
9 | 06:00 - 07:00 1205 1534 324 4310
10 07:00 - 08:00 1259 1528 333 4145
11  08:00 - 09:00 1335 1629 365 4323
12 | 09:00 - 10:00 1427 1783 399 4585
13 |10:00 - 11:00 1367 1891 421 4952
14 1 11:00 - 12:00 1377 1953 423 5047
15 {12:00 - 13:00 1377 1920 418 5133
16 13:00 - 14:00 1363 1827 408 5100
17 | 14:00 - 15:00 1362 1763 398 5036
18 15:00 - 16:00 1391 1753 399 5026
19 | 16:00 - 17:00 1502 1902 428 5282
20 17:00 - 18:00 1600 2117 457 5467
21 18:00 - 19:00 1587 2155 460 5445
22 19:00 - 20:00 1562 2186 460 5482
23 20:00 - 21:00 1499 2172 458 5372
24 21:00 - 22:00 1394 2183 445 5274
25 1 22:00 - 23:00 1364 2088 429 5309
26 23:00 - 00:00 1288 1983 422 5406

Table 10. Power demand (MW)

Dataset gathered in HLUg UCLO

Data Element

wind speed

Description of thedata

Hourly wind profile of an extreme event

Availability of the data

Public

Access to data

https://zenodo.org/record/4651293#.Y GSFcK8zZPY

Source of data

MERRA 2 A daywith high wind speed has been selected and the wind sp

has beerfurther scaled up to model an extreme event

Measurement units m/s
Sampling period(s) 1 hour
Demonstration Phase | Preliminary

Deliverable 13.4: Data gatheridgringthe demonstration activities
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TCs related scenario(s) HLUTUC10

Related Products ROC

Related KPIs KPI_10, KPI_19

Graphical support A B
1
2 Time Wind Speed (m/s)
3 [00:00-01:00 4.294
4 | 01:00- 02:00 8.702
5 |02:00 - 03:00 13.452
6 03:00-04:00 17.214
7 [04:00-05:00 21.09
8 |05:00- 06:00 24.852
9 | 06:00 - 07:00 28.614
10  07:00 - 08:00 32.3
11  08:00 - 09:00 36.1
12 | 09:00 - 10:00 38.38
13 |10:00- 11:00 38.418
14 11:00 - 12:00 35.302
15 | 12:00 - 13:00 29.678
16 | 13:00 - 14:00 23.294
17 | 14:00 - 15:00 23.256
18 | 15:00 - 16:00 32.11
19  16:00 - 17:00 40.964
20 (17:00 - 18:00 44.27
21 18:00 - 19:00 42.598
22 19:00 - 20:00 36.556
23 | 20:00 - 21:00 32.224
24 21:00 - 22:00 29.032
25 22:00 - 23:00 23.332
26  23:00 - 00:00 22.306

Table 11. Wind speed (m/s)

Dataset gathered in HLU¢ UCLO

Data Element

Energy exchange price

Description of the data

Typical price of energy exchange between countriesviinger day

Availability of the data

Public

Access to data

https://zenodo.org/record/4651293#.Y GSFcK8zZPY

Source of data

ENTSEEC Not all data are available, therefore assumptions were made

Measurement units

ekaz2 K

Sampling period(s)

1 hour

Deliverable 13.4: Data gatheridgringthe demonstration activities
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Demonstration Phase | Preliminary
TCs related scenario(s) HLUTUC10
Related Products ROC

Related KPIs KPI_10, KPI_19

Graphical support

Tablel2.Ener gy exchange price

(

Dataset gathered in HLUg UCL1

DataElement

Generation active power

Description of the data

Scheduled Generation active power

Availability of the data

Confidential

Access to data

Serbian regulations treat this type of data as market sensitive informg

(owned by markepatrticipant), which TSO has to keep confidential.

Source of data

Operational Daily Schedule of Transmission Systems of Serbia, Monteneg

BosniaHerzegovina

Measurement units

MW

Sampling period(s)

3600

Deliverable 13.4: Data gatheridgringthe demonstration activities
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