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Unicorn Systems

m NejvétSi Cesky ICT dodavatel, rok zalozeni 1990
= 6 vyvojovych center, pobogky v Cesku, Slovensku a na Ukrajiné

m Celkovy obrat v roce 2012 ve vySi 56.6 mil. EUR, 24 % v
segmentu energetika a utility

m 900+ zaméstnancu, z toho cca 200 v energetice a utilitach

m Prvni projekt v energetice v roce 1999
m Zvlastni zaméreni na systemove operatory (TSO)

m Produkty ihned k dodani i vyvoj na zakazku
m Silné technologické zazemi
m Rozsahlé mezinarodni projekty
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Iniciativa TSC

m TSC = Transmission System Operator Security Cooperation

m Cilem je zvySeni bezpecnosti energetickych soustav v Evropé
prostrednictvim intenzivnéjSi spoluprace

m To zahrnuje:

m Procesy a definice pro pfipravu provoznich dat (sitové modely DACF/IDCF)

m Jediny spolecny spojeny model (zalozeny na individualnich modelech od
TSO) jako vstup pro bezpecnostni vypocty siti

m Denni/vnitrodenni vypocCet bezpecnosti siti a poskytovani vystupu

m Spolecné vyhodnoceni vysledku, identifikace a koordinace napravnych
opatreni

m Koordinované procedury v pripadé vyskytu kritické situace v siti

m Podporu pro dodate¢né individualni studie v ramci kooperacni platformy

m Skupinu Uzce spolupracujicich expertu

m Spolecna kancelaf v Mnichove (otevieno 25. 10. 2013)
m Vice na webu http://www.tso-security-cooperation.eu/
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Clenové TSC

Pokryva oblast s vice nez 165 miliony obyvateli v srdci Evropy

. UNICORN 'systoms

50Hertz (DE)
Amprion (DE)
APG (AT)
CEPS (C2)
ELES (SI)
Energinet (DK)
HOPS (HR)
MAVIR (HU)
PSEO (PL)
Tennet (NL)
Tennet (DE)
Transnet BW (DE)
Swissgrid (CH)
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CIDS

m Common Tool for Data exchange and Security assessments
m Predstavuje hlavni platformu TSC pro vzajemnou spolupraci
m Klicové pozadavky:

m Prfijem dat - od vSech TSO v Evropé (nejenom participujicich)

= 25 individualnich modeld, pro 24 hodin nasledujiciho dne (tj. 600 denné)
= Vnitrodenni aktualizace, kazdou hodinu, hodinu pred realem, pro zbytek dne

m Spojeni modelu — do jediného modelu slouziciho jako vstup do vypodtu
= 8000 uzlt a 12000 vétvi
m Provedeni vypoctu — bezpecnostni vypocty chodu sité (N/N-1)

= 6500 kontingenc¢nich pfipadu simulovanych pro kazdou hodinu spocitanych
pro cely den do 20 minut

m Studie — pro dalSi analyzy na spojenym modelem
m Platforma pro integraci dalSich funkcnich modulu
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CTDS ,Big Picture”
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DACF proces p red CTDS
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DACF process CIDS

. UNICORN 'systoms

Swissgrid FTP

.

DACF DACF
File File

. 000

DACF
File

.

Users

Y
d—

CTDS

/ N\

Common Tool,
same data,

same results

Data

Load Flow

Results Analysis Results

Merged Model

Common Platform

000

Contingency Remedial Actions Studies

Copyright © 2013 Unicorn Systems a.s.



Cile CTDS

m Predchazeni rizikim v centralni Evropé
m Bezpedny provoz propojenych siti
m Splnéni legislativnich pozadavku na spolupraci

m Zadna nedorozuméni - vdechna TSO mohou pracovat se stejnymi
daty a stejnymi analytickymi vysledky

m RozSifeni stavajicino DACF procesu az do vnitrodenniho

m OSetfeni neoCekavanych vyznamnéjsich zmén v tocich

m RychlejSi upozornéni TSO a koordinace napravnych opatreni

m Moznost simulovat dopady zmén na kompletnim celoevropskéem
sitovém modelu

m Bezpeclné a decentralizované feSeni
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Decentralizované
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m CTDS User / Operator
systém nainstalovan u
kazdého participujicino TSO

m Administrator system
nainstalovan ve dvou
lokalitach

= Active / passive
= Spolehlivé ulozisté dat
m Systémy propojene skrze

elektronickou dalnici
(Electronic Highway) za
pouziti Energy
Communication Platform
(ECP)
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Kvalita vstup u

. UNICORN 'systoms

DACF

IDCF {22.03.2010) RTSMN {22.03.2010)
|

Filter

Current status Ised in process
Input files available in DMS for chosen business day. Cther files
AL AT BA BE BG CH CZ2 DE ES FR GR HR HU IT ME MK ML PL PT RO RS SI SK TR UA Merged ¥
model ulcanus
N |
N |
N 0 |
N |
1 1 [ | [ [ I ] | N |
1 [ 1 I ° 1 | 1 ] | N |
N 0 |
1 1 [ 1 ° ° 1° 1 1 ] | N |
N |
1 [ 1 I 1 1 1 1 ] | N |
1 1 [ 1 ° ° 1° 1 1 ] | N |
N |
1 1 [ I I ° ° | | ] | N |
N |
1 [ 1 I ° 1 1 1 ] | N |
1 1 [ 1 I 1 1 | 1 ] | N |
N |
1 1 [ 1 ° ° 1° 1 1 ] | N |
e
1 r r r 1 1T 1T 1T T | | N |
1 1 [ 1 ° 1 1 | | | | [ | N |
B s
1 1 rr r 1 1 1T 1T ©T ¥° ¥/ 1 | | | | [ ;O | |
ety | | ¢ | J ' 4 ( J T J J 7 J | J | | | | | ;N N |
Idertitied viclstions for selected TSO (without histarical versions).
Code Rule Severity Rule type Description Line numhber

“  20100322_0030_FO1_CZ6 WARNING Substituted by: Delivered: 10.03.2011 12:09 Validated: 19.11.2013 14:48
Code Rule Severity  Rule type Description Line number
KMODE_IMCOMNS_MOT_FOUND INFO ¥node inconsistency not Found -1

DATA-MODE-YOLTAGE-D1 Regulated voltage out of range WARNING  SYNTACTICAL Requlsted voltage out of range - CEDU4_14 148

DATA-MODE-WOLTAGE-D1 Regulated woltage out of range WARNING  SYNTACTICAL Reqgulsted voltage out of range - CEDUZ_12 146

DATA-MODE-YOLTAGE-D1 Regulated woltage out of range WARKNING  SYNTACTICAL Reqgulsted voltage out of range - CEDU1_11 145

20100322_1430_FO1_CZ2 WARHNING Substituted by Delivered: 03.03.2011 16:24 Validated: 19.11.2013 14:59
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@ Daily Data Processing 14.04.2012 {DACF)

Comnpuss A0

Suva Extrae

Chungs Manaysr | Configu ration

Input Model Mon ttor | Security Monitor

rehled vysledk u LF/CA

Max branch flow in

the whole model

violations exist

DACF Name. _ DACF Status Islands LF Smkus Max. branch flow [%| CA Status LF Tirme CaTime i stms
20120414_0030_FO6_UX.uct |78 warNING L M v2 T 13.4.19:36 12:30
20120414 0130 FOB_UX.uct WARNING 1 1, vz =
20120414 7T B v2 i | S |
201208 > |

onverge: b v . ceee |
2002041 ¢ o & v 82.8
| 200204 =S0me violat ; @ vz 02.8
201204 Ze ld@mm 1 & v 927 Compute LF |
2012041 4 FOS_ UK. uch 1 & v2 92.4

kO h t Compubs CA |
201204 HOSLY U HMIS 1 @ v 82.4 _
2012041+, “ignored L s A
2012001 ! b | | = |
20120414_1130_FO&_UX.uct 1 B, v2 [
20120014.1230_ 0.8 i v N 5 e soheres |
20120414 1330 FOB_UX uct |79 WARNING 1 g v2 - HER 13.4. 19:34 = |

: = Mavigation
20120414_1430_FOS_UX. uct |79 wWaRNING L g v2 - e 13.4. 19:34 13.4. 19:37
20120414_1530_FOB_UX uct |7 waRnING 1 B v2 - ETE 134 19:35 13.4 19:36 e TS |
20120414_1630_FOG_UX.uct [ warNiNG L My w2 - e 13.4.19:35 13.4.19:37
20120414, 1730_FOG_UX.uct |78 waRNING L oy, v2 I R 13.4.19:35 13.4.19:36 ;
20120414 1830_FOB_UX.uct |72 waRNING 1 g v2 - R 13.4.19:35 13.4.19:37 S |
20120414_1920_FOG_UX.uct T WARNING L vz I | vl 13.4.19:35 13.4.19:36 o
_L930_FO&_ |I1‘| Y ') LF Compare |
20120414, 2030_FO6_UX uct |79 WARNING L g v2 - TR 13.4.19:35 13.4.19:37
| 20120414_2130 FOS_UX.uct 75 WARNING 1 & v 92.7 B CA Report |
| 201 20014_2230_FO6_UX.uct [ WARNING L & v 9z2.7 il
= - i ing ome Outsged Elements:

| 20120414_2330 FOB_UX uct |7 waRNING 1 |y v2 [ i b

) L==as a=tudl
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Security Report

% 192.168.81.113 - PFi

ojeni ke vzdalené plose

I 15.3.2010 B B : D D D6 D DE R : : a
307% [57.8% [40.6% | |
44.3%
30.7% |57.8% |49.6%
14.3%
30.7%  57.8% | 49.6%
| 44.3% |
| 57.0% 409% |57.8% |56.7% | |
; I 57.8%
rVal [aVal |Typs Substl Subst2 |Order Status Name EName |TSO | |xSubstl |xSubst2 |xOrder xStatus xMame xEName | xTSt —
163 5% |1553.6 |line |SIEM 220 |LBEC 220 |1 reallin) |DZSIEMZ_DZLBECZ_1 |BLAU (D2 || D2SIEMS real{in} |D2SIEMS4 0z
153.7% |1460.4 |line |SIEM 220 |LBEC 220 |1 real(in) |DZSIEMZ_D2ZLBECZ_L (BLAU |D2 | |SIEM 380 |D2SIEMS |1 reallin} |D2SIEML_D2SIEMS_L |T4LL  |D2
120.5% (8651 [line |AS 220 |GKROD 220 |1 real{in) |DZAS_2_DIGKROZ_L |3 D2 |lasza0  |GRRo 220 |2 real{in} |D2AS_2_DIGKROZ_Z |4 oz =
128.2% |856.5 [line |AS 220 |GKRO 220 |2 realling |D2A5_2_D2GKROZ_2 |4 Dz |lasz220  |GERO 220 |1 real(in} |D2AS_2_D2GKROZ_L |3 D2
127.1% |848.7 |line |AS 220 |GKRO 220 |1 reallin) |DZAS_2_D2GKROZ_L |3 D2 | |GKRO 220 reallin} |D2GKROZE Dz .
[ | 54.4% 57.8% |52.3% |
| |
| |
I
— &
b
111} | } 1
— i
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Vysledky Load Flow

File View Help
JJ = X 4 ‘ ] U j|22:3015.3.20w I $| SLFm ca| |
| 3[{ Transformers: | }'C Nodes | Tie-lines | Bilateral exchanges | Cale. detmils
| ﬂ'i, | | Wy llalgglidg |
et ket er tus: ame . name n max| =1 r eg r =g
Subet. 1 Subst 2 | Ond St N o 750 | unikel | Imaxial lesd[®] | 1Al PLIMWI | QLiMvar] | thilldeal | P2rmw) | cztmvar] | thaideg
L 220 RLI_502 L real [in) OLIENNZ XLI_502_L Z6L AT 220 750.0 11002 8310 -342.3 3.3 -5.62 333.0 -33.0 -12.0
HLI_ real (in 502 | ¥ X X ; 333 . 1297 g -66. -18.
KLI_s02 SOWERZZO | L I (in) XLLS02_I50VWVAZ 1 ovZils 1 T 220 750.0 110.70 830.3 333.9 33.0) -12.97 326.2 66.0 199
Sk SR O AL D L R,  ————————————
HELM 380 | HELM 380 | X real (in) DZHELML_DZHELML X [5F] 380 600.0 97.30 584.3| -400.1 26.5| 2848 108 .9 254 28.2
FBOLLSZ FTERRAZ L real (i) FBOLL5Z_FTERRAZ_L BOLLSGLTERRA FR. 220 EEEI] 0644 857.3| -353.1 127 462 3448 447 -LL.0
——
RICENZZO | IGADM1Z | L real (in) INOMM12_IGADML12_L HMMZLLE L i 230 5350 0613 514.3| - 2026 730 -2lpa 023 A0 -21.3
FAESA00 | PAKS 400 | ¥ equiv fin) | MPAKS_L_MPAKS_L Y HU 380 7430 81.79) 6820 1910 -80.8 €42 -aslo 80.0 65
e
FAES400 | PAKS400 L equiviin) | MPAKS_L_MPAKS 1 1 HU 380 7430 §0.42 6644 478.0 -80.7 €42 4780 80.0 €5
——
AVOI_220 | AWDI_ZZ0 |1 real (in) FAVOIS2_FAVOINZ 1 AVDISELAVOIN FR. 220 o00.0 8591 773.2| -3l64 25.6 -2.a2 316.3 ZL5 2.6
AVDI 380 |FCHINZL L real (in} FAVOISL_FCHINZL_L AVDISTLCHINZ FR. | 380 15800 8242( 13022 897.7| -1160| 450 -BOT.B 1719 a6
MEAAD 2"2"0_'|m.||-m\.r 220 |L real (in | D2ZMAAD2_DZWHAVZ_1 ELAU 5'2_'| 20| 0520 81.53 16720 678.8 | 679.3 26.1 26.1
—
BEE4 | TRES L real (in) ZBEELAL_ZTRELAL_1 E403 L[ 3E0[ 15000 gl.18 1217.7| -B24.0 566 2006 8IS -ze01 26.3
ROGNAZZ0 |FRQROUZ | L real (in) FROGNAZ_FROROUZ_L ROGNABLROROU FR. 220 LLEOO 80.57 9346 373.1 261 7050 -377.0 37| -164
o — il N £ RIS
HEYD 380 | COWENW 380 | L real (in) D2HEYDL_D2OVENL_L L Dz 380 1400 80.40) 1157.8 -BLE.7 108.4 .52 Bl61l| -L09.9 20.1
FESA00 | PAKSA00  |Z equiv (in) | MPAKS_L_MPAKS_1 Z HU 380 B37.0 80.12 6T0.6 482 6 -B0.7 642 4826 B0.0 6.5
REALTZ200 | FSEPTEZ 3 real (in) FREALTZ_FSEPTE2 3 REALT 53 SEFTE FR 270 11600 78.68 0127 365.6 71.8 2072 364.7 76.8| -ZL.7
—
FMOUISZ | FTERRAZ L real (in} FMOUIS2_FTERRAZ_L MOUISELTERRA FR. 230 EEEID] 78.52] @081 2787 4B 1| -1310| -280.7 e 110
—
CRANZZZO |FZGRAEZ |1 real fin} FGRANZZ FZGRAG2Z_1 GRANZBLZIGRAE | FR | 20| 13370 76.75| 1026.2| 4247 187 571 4180 -153 -10.0
R I R I il il [ —L i
AVDI_380 | FCHINZL z real (in) ANDISTZCHINZ FR 380 17000 7503 1200.8| 888.7 -l234 4.50 -BBB.B| 128.7 1.6
..... i) Sl
FRAN. P2 FRANCEZ | L real (in) FRAMN_P2_FRAMNCEZ_L RAN.PELRANCE FR. 220 260.0 7592 1974 B0.0 9.5 -10.77 -B0.0 8.0 -10.7
BOGZ CRCZ L real (in) ZBOGA2Z 7CPCAZZ 1 anzo PL 220 B00.0 75.25 602.0 2346 71 2215 -237.3 196 26.7
HAMN 220 | STDE 220 | L real (in) D2HAMNZ_D2STDEZ_L ROT [F] 220 626.0 75.06) 4600 1881 8.4 26.76 186.0 128 23.3
—
[ MIKZ L real (in) ZCPCAZZ ZMIKAZZ_L aniL PL 220 10820 7104 7863 310.8 23.4 26.76| -316.1 535 334
MVES 220 | MVES 220 | L real (in} IMFTVLZ_IMFZV12 1 VW2la3 1 i 230 BO0.0 73.40, 587.2| -237.3 423 W52 237.2 4290
——— [ SRSl wiarme)  oweerl et S - e
REALTZ20 | FSEFTEZ L real (in) FREALTZ FSEPTEZ 1 REALTELSEFTE FR. 220|  1l&00 72.72i 8435 -337.0 199| -20.72| 337.1 2.7
IMTTLZ [LEYNIZZO (1 real (i} IMTJTLZ_ILEYTAZ_L TT2215 1 T | 220| 280.0 72.52 03.1 -83.5 07| 576 B2.8 8.4
FRORG2Z i'ﬁhoﬂouz L real (in) FRORG2_FROROUZ_L FORG6G1ROROU '|'='R_'| 220 BED.0 32.2} 6421 -250.6 w2 1227 257.4 270
SEM 220 |LBEC220 |1 real (in) D25IEM2_DZLBECZ 1 BLAU o2 | 220| o50.0] 7187 683.7| -265.7 832] 30.36 265.5 480
| —
KUMM 220 |STDE 220 | L real (in} D2KUMMZ_D2ZSTDEZ_L GELE D2 220 E26.0 71.83 440.7| -178.1 0.7 2520 1770 EFX]
FMOUIS2 FRORG2 L real (in) FMOUIS2_FRORG2_1 MOUISELRORG FR 220 8800 71.40 634.7| -253.1 a7.7| 1310 252.0 5L.2
ECC3E0 EEM380 L real (in) MEDC381_MWEEM3BL L EEM-EDC3E0 L NL 380| 1425.0 71.24| 1015.2 -700.0 0.0 1319 609.0 1.7
IPMIVS2 |ISTavE? L real (in) IPMLV52_ISTAVCZ_ L WVWZMLO L LN 7840 70.75  554.7| 2214 L] ;s 221.3 -28.6
O ] s ST R e
FDEPHTZ  |PRAGNZZO |2 real (in) FDEPHTZ_FPRAGNZ_2 PRAGNGZDEPHG PR [ 220 6900 4815 | 185.6 -7a5| -16.53 1356 741
ALAKUZ  |KUHMO F real (in} XLA_KUZ_DAKUHMZ_2 HOTZ Da [ 220] 12000] .31 8321 2833 -1883| -202| -2839 186.2
4] |
[Frigitm pfODP_1 2558/ _reporti20100315_2230_FOL_UX_LF_RPTdb - A
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Vysledky kontingen ¢€ni analyzy
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Fle View Help
H B X 4 | | HI s rea00 oG | o recad |
’a‘ Contingency cases Load flow: CKOCH_1_CCHD_1_2
E | & || ¥ B e | o Lines | 3E Trnsormers | X odes |
ﬁ Case name Elemens | sof| SEV.OL_l Bl B [ & | | V% 13413 |
Y [CROCH I CohD 1.2 CROCH_L_CCHO_ L., | 0.00 0.00 3 - -
& I Subst 1 | subsr 2 | ower| smrus | Device nama, Deviceope mame | 750 [ Unti [ imaxtal [ Lemd /Bcdev 1 5 [ Al
i DZKALL: D2RAL Ll \ BEZ NHGZ B Ireal (in) | DBBE_2_DBNHG_2 1 303 I3 270 a0 125674610 1131
s CKOCH1CCHD_L 2 CHOEH_LECHD _L_... | NHG2 IB [real tim) DENHG_2 DSVIE 2 L 304 D8 220 am0.0 115.'51+a1.5i 104;
fERcEE21.cBam_ 1L CBEZ_1CBAB_L . | AELHM 380 [veal im) 3 T s oo 996/ +1.1 50
E CPRE_1XPRETLL CPRE_ (DRE_REL  |REA I N (213 08 380 25200
o S|
& |CHRD_1CREP_1.1 CHRD_LCREP_ DRE_REL | RED 380 el (i) DRE_REL_D2RED_L_2 EF oz 380 25200
| e EEHR L eear Lok DRE_REL | REA IT [real (in) | DRE_REL_DBRE_L 1 (a3 D8 30| #5200
§ |CHRA_LCHEM_L1 CHRA_LCHEM_L_.. DREREL |RED380 |1 |real (i) | DRE.REL_DZREDLL a3 [ 380 25200
E CKRA_1CPRN_11 CKRA_LEPRN_L.L... CRNA i I real (in) | ZCRNAAL ZMIKS41_L HOOL L 380 1600 SA BT 1572
| | i | |
(| CPRN.L CREP_L.1 CPAN_L CREP_1.1.. WPE_FTZ  FT 220 1T Iteal (ind | XPE_PTZ_D2PT_2.1 258 7] 320 11780 [ERITE0 Y
E s 20 wPEFTZ |1 [veal (in} | OPETERZ XPE_PTZ_L 258 AT 220 11780
3 BEZ (5] T [veal (i} | D@BE_2 DEPAS 2L 305 53 70 owa| 92.4/%58.0
& (PRED HKPR_ETL |1 |realiin) | CPRE_1_XPR_ETL 1 | cz 380 22850 00.7/4311
= XPR_ETL  |ETZ380 |1 | real (in) oz 380( 22650 9054311 204¢
2
I
2
g
©
=
a

CKRA_1 CPRN_11

CCEB_1 CHBM_L 1
CCHD_1 CC5T_1.1

CCST_LCTYN_1 1

CBAB_L CEME3 L 1
11

Cel

CTYN_1 CKRA_L_L

CTYN_1 CKRA_1 1.

CVYSH_1 CEPOC_LY

CVYSH1CEPOCLZ  |CV

CHRD_1 CCHR_1 1

CKOCH_1 CCHD_1 2

CCHR_1 CPRE_1_1

CPRE_2 CMIL_2 1

CTYN_L CECHV 1 Z

CMIL_2CTAB_2.1

CREP_L CKOCH L 1

CREP_L CKOCH 1 L...

CAcase 1l

GWESTT2 OZELL 2_...

COPO_2CCST_2.1

COPO_2 CCST_2.L ..

CBEZ_1 CBAB_L_L

CBEZ_1 CBAB_1_.

COPO_2 CS0K_2 1

COPO_2_CSOK_ 2 1.

CHRD_L_XHR_ROL_L

4

CHRO__L_XHR_ROL_.

CHRD_1_XHR_ROL Z 1

CHRO__L_XHR_ROL_..

XPR_ETL_D2ETZ 1 L ‘ 442

1

2l
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Geograficka prezentace
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Detail rozvodny
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Analyza trend u

Trend Analysis For A Day

pate 25200 |~ I

Trend overview

Detailed information about the worst

100 LF and CA result
Load Flow
Load % 2.8
S0 - 52
Type
Substationl CPRE_ 22
Substation2 CWIT_ 21
g0 4 - Order 1
Name CPRE_ 2 CWIT_ 2.1
— EMame
g A0 - TS0 cz
b . .
- Contingency Anakysis
fan)
3 &0 4 Affected Element
Load % FF A3
52
Type
B0 - Substationl CPRE_ z2
Substation? CWIT_ 21
Order 1
Status 1]
40 Manwe CPRE__ 2 _<WIT_2.1
EMame
TS0 2
30 T T T T T T T T T T T T T T T T T T T T T T T E:E:It:?ieﬂl:::ly g;;; 21
00:30 01: 130 030 05:30 06:30 0F:30 03:30 09:30 10:30 11:30 12:30 13:30 14:30 15:30 16:30 17:30 13:30 19:30 20:30 21:30 22:30 23:30 SubstationZ C'I.I'IT:22
Order 2z
Hour Status o
—LF 4g — A 7783 Name CPRE_2_CVWIT_2.32
' ' EMame
TS0 2
Trend table
00:30 01:30 02:30 03:30 04:30 0530 0830 0720 0220 0830 10:30 1130 12:30 1230 14:
List of Element= E:‘tr::nsal LF CA  LF CA  LF CA  LF CA  LF CA LF CA  LF CA  LF CA LF CA LF CA LF CA LF CA LF CA  LF CA LF
CPRE_ 2 <WIT_ 2 1 073 93.23 50,07 9138 4283 FF.AE3 3879 37.83 39.44 43 67 44,33 46,15 46,24 42,03 41.7 42,19 43,56 39,7
CVWIT__2 CHRA_ 2 1 18.47 12.06 958 42,37 80,49 40,53 4666 86,49 5131 9531 46,69 42,09 46,08 45.04 45,23 42,75 9084 41.47 25,1
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