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1 Wprowadzenie

Ninjejsze opracowanie dotycanalizy pracy sielek:[roenergetyczneDSD po uruchomieniu
Y3l Teydz SYSNHAA StS]TGONROTyS2 06a990 FANNXE !t! ¢hwn

Do pomiardw i rejestracji wykorzystano

f analizatory2 I | 2hef@ik elektrycznejJEE)] £ | 48 ! ¢ S RENBIOOEBNYE t b
PQB0X200(2 szt.), PQBO300(1 szt.i POM702(1 szt.)
 dzNJd DRT Sy Al A aeaisSvye LR YAINRGS 60dzR26FYyS &

wraz zSystem Sterowania i NadzoBSINSCMA) oraz systement | NI N &V § MRekgp
Management System EMS.

Pomiary i rejestracjgrzeprowadzonow okresie lipiecg listopad 2022 oku. ! y I £ AT t gel2z2yl
m.in. dlaokredw: 03-23.08.202215.09:01.10.2022, 189.10.2022

Na LJ2 y A 0 &$uBkY zandszczono uproszczony, LJ2 3 f 1N Rchaen@t analizowanej sieci
elektrgenergetycznej OSD z zaznaczonymi punktami pomiarowynii¢ stacja transformatorowa
clinial I & A £ MEERrQd magazyn energii, nr 8prosument

. —@— Prosument

—>
<« 3 t Nf 2onol &

——

=S S N 5 -

4@—0 Pozostali dbiorcy Eg 5 Odbiorca
r——> i prosumenci

Koniec linii
r—> MEE 6LIN 2 onOT $

Transformator SN/N t N 2on
Kontener MeE
(O Analizator P@ox 200 lub 300

O AnalizatorSonel PQMW 02

{ OKSYI (i Ldgalizbwamepsiga elektroenergetycznej OSD
z zaznaczonymi punktami pomiarowymi

Punkty instalacji analizatoréw JEE

1. tNF YaF2NXIFG2N)  {bkybX Y2y il o & al+FAS NP
LINNRdz 2RLIOE B HA RBSREB&FEE Ny d 51 LikdrAysEaReyanalizgtdryJA t 0 =
PQBox 300ub PQBox 200

2. p2YALENI 6 LINJ 20onOidz a99x Yzyidlkd ¢ ailFOS LINJ @
YELAt S A LINDRsgX g1 2 NiludbBAgBbx2&SoheyRQMAI | G2 NBY t \

3. pPNRadzYSy Gz Y2ydaldLBYRINTOST LINI RBORYA | I LAt 6 A
analizator PQBox 20Qub Sonel PQW 02
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Zgodnie z opisem technicznytestowanymagazyrenergii elektryczneNB | £ AT dz2S y I a it Lidze |
(NBG& LINI O8 o6FdzylOc2ylty2l OAs OS8f 80
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Proces regulacji i@ G SNR 6 YAl a99 NBI f Al 22sekyndowyéhS Bazuje 6 A Y (i
naw NIigch(m.in. i L& WNS&WRmogy itp.) obliczarychw systemie sterowaniMEEco 5sekund.

Podstawowe dne znamionowe MEE:
 moc nominalna50 kVA

Zgodnie z warunkamii SOKY A Ol y@YA 21 NBIf2ye&YA LINJ ST t
ograniczono do 35 kVA

f  energia nominalna 138 kWknergiadzd & (i 310 kwht

NaLJ2 y A orgsinkuYrzedstawionoproszczony schemat blokoviyS a G 2 6 1 yS32 dz] OF Rdz a

Uproszczony schemat
blokowy podstawowych
elementow systemu EMS

Sterownik EMS
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z

bl LAt OA Fco[l Wi 2Fmiimowkvan
I

g1 NI 2T OA IHB3WANRLEzdrAaY5-2451vlinia cyjan)
Napiecia fazowe
260 T T |p 4 T T T
250 r n
|
.’,1
240 | | _ | r( E
230 - | .
> |I
220 B
210 - .
UL1 uL2
200 | UL3 g 253 V i
d: 207V g: 245V
d: 215V
190 | | | | | |
Aug03  Aug06  Aug09  Aug12  Aug15  Aug18  Aug21  Aug 24
. 2022
Miary statystyczne dla wszystkich 10 -TETt xAOOITAE 1 APE=¢
- EAOA Kk 7,A00 Tt | to 5 A WRZ0d/ [ OT AAT O xU 5
minimum  217.22 211.31 217.31 94.44 91.87 94.48
CPO1 218.41 218.24 218.32 9496 94.89 94.92
CP05 222.11 221.78 221.88 96.57 96.43 96.47
T OAAT E A236.84 236.68 236.97 102.97 102.90 103.03
mediana 238.35 238.39 238.63 103.63 103.65 103.75
CP95 245,46 24499 245.26 106.72 106.52 106.63
CP99 24592 24552 246.00 10 6.92 106.75 106.96
maksimum 246.40 246.98 250.16 107.13 107.38 108.77
Miary statystyczne dla 10 -TETt xAOOITAE 1T APE+-¢ Al A POUAAUEAdOK
- EAOA Kk 7,AI001,THct  , to 5 AlWBL2od/ [8) O1T AAT O1 x U

minimum  245.00 245.00 245.00 106.52 106.52 106.52
CPO1 24501 245.01 245.02 106.53 106.52 106.53

CPO5 24506 24503 2 45.06 106.55 106.53 106.55
T OAAT E A245.47 245.33 24560 106.73 106.67 106.78
mediana 245.45 24527 24542 106.72 106.64 106.70
CP95 246.00 245.80 246.32 106.96 106.87 107.09

CP99 246.29 246.30 249.42 107.08 107.09 108.44
maksimum 246.40 246.98 250.16 107.13 107.38 108.77
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250.16 V co stanowi przekroczelfvezrost)o 5.16 V, czyli 2.11% w stosunku do 245 V,

¢ zarejestrowanodwa przekroczenia<215 \ tylko w fazie L2minimalna zarejestrowana
10YA Y @ g | NI awyndsi 20130 coBthartowi przekroczei@ o y A & B6g V,S 0
czyli 1.72%v stosunku do 215V,
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LINI ST FyFEATFG2NE 21121 OA SYSN.EI)\A St S{TONBOT v

0S 12yoSLioet LIN: 08 a993> 2S32 dz2&kuRdimvyéhi SN2 4 |

z5-sekundowyy A Y G SNB I 0S¥ dedSNIRRYVRIGWRARIMz ¢ NI 2T OA YL { &

10/20 msy | LJA t O poaa zBkreée® 23245W A S geyAllan 1 o0t RyS32

bl yI &0t Liyz8detandotiod ySAOSK S I A dfazondicd potdinejSc2y@n@jP i biernej
Qlda50H2 NI T LINDRs g a99
T 6+ NIO2T OAmo&y2Aringg2y ¥$ O | 21N ¢ iradcasodtloBikOBNA A A
T 61 NI2T OA dz2SYyS 21yl Ol kI @RRE sONKAST BYSNES AT T
I moc pozorna jest zawsze dodatnia,
T Tyl Yz20& o0ASNySe geyAall 1 (1traediysSe 112y«

i indukcyjnego

a20 Yy2YAYLfyl a99 1 32RYAS I50R085K200dajdB67RR A0 O

y't

Flihid kbloru czarnego na wykresach)
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Py FEAT L LINF O &AASOA TLaatlkandSa h {fitmy ABATQRNH2CHIOONS Y A dz Y 3| 1|
Projekt KlastER program GOSPOSTRATEG

Moce pozorne fazowe
T T

12000 T T T
tab.SL1
10000 F tab.SL2 _
tab.SL3
Sn-1f = 11.67 kVA
8000 - B
< 6000 - : -
4000 - B

2000 - | ‘l |

Mgyt R AR

| U
| G l-‘f I
0 1
Aug 03 Aug 06 Aug 09 Aug 12 Aug 15 Aug 18 Aug 21 Aug 24

15 % 104 Moce czynne fazowe
. T T T

0.5 ! [ 1

' | ' WL A
- o bt i e uﬂﬁ”\h*]éﬂ"' |
|

.* ,“ .Mi'll'w""_-«"'} |
Rl

05 I .
tab.PL1
-1r tab.PL2 b
tab.PL3
Sn-1f = +- 11.67 kVA
_1 5 | 1 1 I | 1

Aug03  Aug06  Aug09  Aug12  Aug15  Augi18  Aug 21 Aug 24

15 «10* Moce bierne fazowe
. T T T T
1k _
0.5 i
g 0oy A
L tab.Q1L1 |
05 tab.Q1L2
tab.Q1L3
Sn-1f = +/- 11.67 kKVA
At i
15 | I I | | |

Aug03  Aug06  Aug09  Augi12  Aug15  Aug18  Aug 21 Aug 24
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Py FEAT L LINI O8

AASOA T laatlranodse
Projekt KlastER program GOSPOSTRATEG

Podsumowanie statystyczne przebiegéw magmyzornej SczynnejP i biernej Q1 dla 50 Hz

Do obliczeniaq#Xn 1r63"> 6

LINI &3tXh2 SY/BO35KkVA/3=11,67 kVA.

h { fifmy APATQRNH2CHGIO0NS y A dz Y 3| 1|

Miary statystyczne dla wszystkich 10 -TETt xAOOITAE [ 1TAU PIT UI OT AE 3
- EAOA 7A001 T ¢ 3KAUSAd fBIOT,AWS, Q1% U 3
minimum 25.62 2.51 4.46 0.22 0.02 0.04
CPO1 218.12 5.68 6.36 1.87 0.05 0.05
CPO05 309.78 201.02 225.46 266 172 1.93
T OAAT EA 1163.71 1161.43 1551.99 9.97 996 13.30
mediana 649.30 613.65 1190.21 557 5.26 10.20
CP95 4347.36 3939.63 4194.74 37.26 33.77 35095
CP99 5553.60 7183.49 5729.04 47.60 61.57 49.11
maksimum 10728.66 1129  6.32 10595.25 91.96 96.83 90.82

Miary statystyczne dla wszystkich 10 -i ETt xAOOITAE 1T AU AUUTTAE o0
- EAOA 7A001TT¢ Ok , st , ft , t6dSnu [%] 5 AL
minimum -10693.43 -11249.40 -10482.54 -91.66 -96.42 -89.85
CPO1 -5316.68 -7157.97 -4729.75 -4557 -61.35 -40.54
CPO05 -2452.63 -2831.02 -1158.19 -21.02 -24.27 -9.93
T OAAT EA 36.06 -260.33 1092.62 0.31 -2.23 937
mediana -23.22 -119.88  1047.30 -0.20 -1.03 8.98
CP95 349490 270457 3936.77 29.96 23.18 33.74
CP99 4969.00 4142.66 492296 4259 3551 42.20
maksimum  5684.09 5144.37 6246.85 48.72 44.09 53.54

Miary statystyczne dla wszystkich 10 -TETtH xAOOITAE 1 1TAU AEAOT AE 1t Al A s
- EAOA 7A001 T ¢ 1tS5kAUESd Do AMBSOF Bo) 1ts
minimum -3522.37 -3186.41 -3010.43 -30.19 -27.31 -25.80
CPO1 -300.54 -234.56 -652.31 -2.58 -2.01 -5.59
CPO05 -204.25 -155.88 - 466.54 -1.75 -1.34 -4.00
T OAAT EA -5228 41.32 -125.44 -045 0.35 -1.08
mediana -62.65  28.22 -118.92 -0.54 0.24 -1.02
CP95 120.92 241.22  200.21 1.04 207 1.72
CP99 338.42 544.90 569.74 290 467 488
maksimum  748.63 971.56 1490.22 6.42 833 12.77
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Py FEAT L LINF O &AASOA TLaatlkandSa h {fitmy ABATQRNH2CHIOONS Y A dz Y 3| 1|

Projekt KlastER program GOSPOSTRATEG

Przebiegskutecznychs I NIi 2 T OA LINNDRg & NI Z-Ri@uibvd¥n a 9 9

S0 T T T T T T
! ! ! ! ! —
Fara L2
Faza L3
Prrewad N

06-08 0508 1208 15-08 1808 2108
Data [dzien-miesigc)

Miary statystyczne dla wszystkich 10-1 ETt+ xAOOI TAE DPO&AEX

- EAOA 7A00T Tc¢ )Yk , st 4+ et 1uda[%)

minimum  0.11 0.01 0.02 0.21 0.22 0.02 0.04 0.40

CPO1 092 002 003 085 182 0.05 0.05 1.67

CPO5 159 102 181 234 313 201 357 462

T OAAT EA st kzts st W W Wit tsna nt sts
mediana 3.65 3.82 552 727 7.19 753 10.88 14.33

CP95 19.07 17.62 1840 16.61 37.59 34.73 36.27 32.75

CP99 25.22 30.05 24.72 20.62 49.72 59.24 48.74 40.64

maksimum 44.06 47.85 44.15 25.72 86.87 94.34 87.03 50.70
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Py FEAT L LINF O &AASOA TLaatlkandSa h {fitmy ABATQRNH2CHIOONS Y A dz Y 3| 1|
Projekt KlastER program GOSPOSTRATEG

3 2 LJ0@ gsypidtrit Y I LIA DDA RIazy 1 OAS LINJ e onOl Sy Al

50dz32 G SN A Y 2 35255 ALINY IOl 6 | NB Y &8 6 LJ0& 0 Y IND DEA & 9
poziomuk 8@ YSGNARA yI LAt OA26S2 ¢ Llzy1 OAS LINJ edonol Syal

31 2230N@F8zypO0O2A NBRdzl O2A |a@YSUNRA yI LAt OAL g
Przedstawiono Nd $6 A S3 A vy I ALIAA BLIsFOaSyiraeaRgxia stanug & O N Ofnkgfl A |

redukcji @ @ YS G NR A (pfdcd IMEEOWrgbie BE w dniach od 18.10.2022 godz. 9:20
do 19.10.2023)0dz. 9:45 (zaznaczopionowymiliniami szarymi)

2 3L O0KeRZye|0l & NBftFO2A alolR2gS2 123\52Iy@GA O3 AR
(U2/U®.100%)

250
240}
= 230
TR |
z
(=1 3
3 220
210f
ook 1 : 1 :
18-10 18-10 19-10 19-10
Data (dzien-miesigc)
t NI SoAS3a galls o0l eyyAll FA@8YSGUNRA yI LY
3.5

T T T T

Wsp. asymetrii napieciowej [%)]

ol i | i i

18-10 18-10 19-10 19-10
Data (dzien-miesigc)

t2 georFdly§yRedk NBRdzl O2A | a& b UNRA Gsyo-Alusyp@2adSa 6
VI LIAK,Quirastag 1 y I DIIPDRO S 2 & A BB22 N0 Yo | ANdil2y Adczna e NI T y A
284340 NblOdYyAOF YAtRT @ 4FNI21 OAFYA yFLAtOS FlLiz2geOK

2 SRUOdzZZ NRT LR2NI DRTSyAl &

(04

aG8Y26S832 G NIi27 6 3ANI yAC
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AaASOA TlLaratlreanose
Projekt KlastER program GOSPOSTRATEG

Py FEAT L LINI O8

~

32 230N0OT SYAS a99 ¢¢ LRYRdz yhilv GFAEaSTANA

h { fifmy APATQRNH2CHGIO0NS y A dz Y 3| 1|

!)/I'f?\il' R2(0e Ol & 21N3édz ééUDC)Té)ff\l' a99 GN¥lIanosS3az
Przebiegzagregowanycly I NJiskdte€rhycly | LI 0-inutowych
20.08.2022 23:35:52 2d 8h 19m 43s 23.08.2022 07:55:34
e U10—min.
245 |
240 W
235~
=230
225~
220 —
215
2= T T T T T
02:46 16:40 06:33 20:26
niedz, 21.08.22 niedz, 21.08.22 pon., 22.08.22 pon., 22.08.22
I. uLt| |l ULZ. BuU3| MULRmax BEUL2min M IL2max M IL2 min
t NI S0AS3aA T INBIAMISYE ¢ RAGMiMBBIRGWI NI { OAS s8N0l Sy
60 —
- N\ Iminl Imaks
- S ok. 11 godz. 20 min. \ '
B === o e —
20 ,m m“y‘ )‘ f
ot wt S \ M\W "
o ‘»”UW LindlVy \ ﬁ WJM N B M\jw/ A A [ \“\“
02: 46 16: 40 06:33 20:26
niedz,, 21.08.22 niedz., 21.08.22 pon., 22.08.22 pon., 22.08.22
WUl |WuL2| B U3 I. ULZmale UL2min| I- IL2male ILZminl
2 GN}1OAS s&80NDOT SyAl a99 T1TIFNB2SaiNRsly2z2 T oAt
6Ll 00T 8y YAl a8YSGNRA yILAt OAl @
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4 wS2SaidNI 02l 1 6ANT {dz YWWdoaR] @A & | INKI2d ©R O TYFeyiekgh LIA t WINIGON YI 3|
4.1 Przebiegg | NI 2T OA ¥t td4 8061 ye OK

bl LRYyADAT 80K ge& 1 NBAIdOKS FHLBREINSGI 6Q/A Y WAt OA | & (rySuddk & Kte) Wdpkresie | 0@RB.08.2022Y A | N2 & ¢
prosument gpkt pomiar. nr 8 PROS22), magazyn EE (pkt pomiar.qik/lEE?Z), stacjatraAnsformatprowa (pkt pomiar. g Ir22).Y 2 f 2 NJ i O Y ¥ N} 3YS
21T yI OT F2n 21 NBs0do Rl 3FAENT @YY Syeiven a1 | NB . BBi00600QwieEz8rioCizadde pichowe A FA BT 21T y I OT 2N &

2 NII27 OA &1 dzi SOk&iny I LAt S FI 1268 0K

[ 5r. 03.08.2022 09:30:00 <- 20,11 Days > wt. 23.08.2022 12:00:00
260V pon. 08.08.22 pon. 15|.08.22
“; 250V Upper=253 V 110% |
o ] F ! N ] Hl el
o L VAU T LAY Y
" o -
20y 1 [h ol [l Tk ; b I I.‘| 1IN
Nominal=230v |4 ' ! | ' N U P ‘ll { ' |
220V ]
PROS22
0Och22 Lower=207 V 90%
PQBox200
260V 08.08.22 00:00:00 15.08.22 00:00:00
3; 250V Upper=253 V 110%
u3
240V M
230V
Nominal=230 V ! Ll
220V
MEE22
0Och22 Lower=207 V 90%
PQBox300
260V
ul -
ul 250V Upper=253 V 110%
u3
240V
230V
Nominal=230 V v
220V DIOS22:PROS22-0ch22 | MIN MAX
ul[Vv] “. 200V-260V 22.08.2022 11:50:00 209,48 V 15.08.2022 12:20:00 246,3 V
Tr22 u2[V] “. 200V-260V 13.08.2022 13:50:00 214,62 V 03.08.2022 10:50:00 250,56 V
och22 Lower=207 V 90% u3[Vv] “. 200V-260V 22.08.2022 11:10:00 216,98 V 14.08.2022 15:40:00 247,2 V
Ner= o mee22:MEE22 - Och22 | MIN MAX
PQBOXZUU ulfVv] “. 200V-260V 23.08.2022 09:10:00 40,42 V 14.08.2022 06:30:00 246,4 V
u2[V] <. 200V-260V 23.08.2022 09:10:00 40,57 V 03.08.2022 10:40:00 246,98 V
08.08.22 00:00:00 15.08.22 00:00 u3[V] “. 200V-260V 23.08.2022 09:10:00 40,58 V 03.08.2022 10:50:00 250,16 V
t22T22-0ch22 | MIN MAX
ul[Vv] “. 200V-260V 23.08.2022 09:10:00 41,68 V 21.08.2022 23:30:00 246,82 V
u2[Vv] “. 200V-260V 23.08.2022 09:10:00 41,91 V 06.08.2022 05:10:00 246,54 V
u3[Vv] “. 200V-260V 23.08.2022 09:10:00 41,85 V 23.08.2022 03:30:00 247,25 V

Projekt KlastER program GOSPOSTRATEG



PyFEATE LINF O aASOA T FaAtrandse h{fimy ABATARNGREHGGIOOMS Y A dz YI 3+ 1 8ydz SYSNEAA St

Projekt KlastER program GOSPOSTRATEG

%IA2RYAS T NRBITLR2NI DRI SYASY ammdhiSwaadv ROE AD] A F2dzYANRFOIHFR GBE G O Y8 oROK ¢

Prosument (PROS22)ysunek goérny

2 Liczba - Minimum a o , N ~ ~ .| Odchylenie| 2 I NIi 2 : Maksi Zak
2 ASfo] 2 4 II- ZNI] 2 Minimum '[:%]u 2 | NI 2 I Mediana | NBERY | NBRY ste(\;ngaergl.e 95% Maksimum a .z,/lomum z?ni;is
ULl 1008| 214,79V [93,4%] 224,4\, 238,19\ 236,58\ [102,9%)] 575V 243,36 \} 245,37\ [106,7%] 30,58 V
UlL2 1008| 217,16V [94,4%] 225,71\ 239,6\ 238,16\ [103,5%] 5,96 V| 246,07\ 248,62\ [108,1%] 31,46V
ulL3 1008| 218,5V [95%] 225,29\ 238,59V 237,24\ [103,1%)] 551V 244,45\ 246,67\ [107,2%] 28,17V
Magazyn (MEE2)NE adzy S1 | NPR{ 24 @&
a Liczba - Minimum CNT AT . . A Odchylenie| 2 I NIi 2 ] Maksimum Zakres
2ASt 12 41 NI 2 Minimum [%] 2 | NI 2 I Mediana | NBERY | NBRY standard. 95% Maksimum % Zmian
ULl 1008| 217,73V [94,7%] 223,77\ 238,8\ 237,27\ [103,2%] 6,16 V| 245,32\ 246,2V, [107%] 28,47V
ulL2 1008| 217,65V [94,6%] 223,8\V 238,66\ 237,08 [103,1%] 6,08V 244,87\ 246,23\ [107,1%] 28,58V
UL3 1008| 217,4V [94,5%] 223,76 238,78 | 237,28} [103,2%] 6,14 V| 245,17\ 248,34\ [108%] 30,94V
Stacja transformatorowa (TR22)rysunek dolny
a Liczba - Minimum CNT AT . A A Odchylenie| 2 F NIi 2 ] Maksimum Zakres
2ASt 12 41 NI 2 Minimum [%] 2 | NI 2 I Mediana | NBERY | NBRY standardo. 95% Maksimum % Zmian
ULl 1008 227,15V [98,8%] 229,26\ 241,29\ 239,08\ [103,9%] 6,01V 24552\ 246,49V [107,2%] 19,34V
ulL2 1008| 228,21V [99,2%] 2299V 241,68\ 239,52V [104,1%] 560V 24553\ 246,54\ [107,2%] 18,34V
ulL3 1008| 226,99V [98,7%] 229,79V 241,93\ 239,64V [104,2%] 6,03V 246,09\ 247,14\ [107,5%] 20,15V
2 OTSNJ@?Z HHH NS O SRAANDAKE @®2¥gS2 dzl OFR Fdzi2YlF Ge ol ySe NB3IdzZ | O2A yI LAt
2ANI yAOTI SyAS 111 NBadz T YASyy2T OA yLELAtSd T+Hartl2n0dO0K: alrebig@d&t WA 3IA 655 NI
[ F NB2SaliNRglyeOK ¢ aidlO2ir GGNIyaF2NNIG2NRgsS2Y 20YyAdlFYAS LRTA2Ydz yI LAt S
bl 12tS2ye@0K g1 NBalOK LINJeatd2 ylrft23A0lyn 12ysSydat r3IREDRS yidpdzyhER
6T NERS1Z LG LRYAFN® YN HZ a99HHOZ allO2k GNIyaFz2NYD iZNREEE OMBTFRILBY 1
FNF AYSY a1 I NB 21 ylI-Ovham 21 NEBYE b BgeRbE®Yt hyXSn2T yI OT I 2n
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PYEFEAT T LN Oé aASOA T FaAaftl2n0ose h {fitmy ABATGRNU20HIBIOONES Y A dz Y I I | €y dz SYSNHAA
Projekt KlastER program GOSPOSTRATEG
2 NU21 OA a1 dzi SOELFISNIY 2 lindalive Drivalggnalre R aOnis
[ 4r. 03.08.2022 09:40:00 <- 20,13 Days -> wt. 23.08.2022 12:30:00
280V pon. 08.08.22 pon. 15.08.22
uextrul_min i A
& J ¥
uextrul_max Upper=253 V 110% f
uextru2_min LT
uextruZ_max Nominal=230 V
uextrus_min ") ower=207 v 90%] il AL o §
uextru3 max ' [ | [ | B ‘ ! ul ! |
PROS22
0Och22
PQBOX200
280V 08.08.22 00:00:00 15.08.22 00:00:00
uextrui_min L | |
M Ve TP A1)
uextrul_max I LUpper= 253 V 110% w hl W | m L ] Ay
uexiru2 min . Fay] MWM ™ i M T T o
= [T T ™ v LA T T 'II. 3 | DR
uextru2_max | Nomlnal 230 v '*,‘ LI N1 'llﬂ T‘Fw W' wr 1”'
uextru3_min I L ower=207 v 909 |/ | | ML
uextru3_max ' i [ | | 11 T ‘ 1] i ‘
MEE22
0Och22
PQBOX300
280V
uextrul_min
uextrul_max Upper=253 V 110%
uextru2_min T I
uextru2_max Nominal=230 V '
) —
uextru3_min | Lower=207 V 90%
uextru3_max I | |
Tr22
0Och22
PQBOX200
08.08.22 00:00:00 15.08.22 00:00:00
pros22:PROS22 - Och22 MIN MAX
uextrul_min[V] ~~ 160V -280V 21.08.2022 21:30:00 36,82 V 23.08.2022 03:30:00 241,72V
uextrul_max[Vv] ~~ 160V -280V 20.08.2022 14:00:00 220,73 V 12.08.2022 13:30:00 259,23 vV
uextru2_min[V] ~~ 160V -280V 21.08.2022 21:30:00 34,1 V 06.08.2022 05:00:00 244,5 V
uextru2_max[V] ~~ 160V -280V 13.08.2022 09:30:00 222,69 V 15.08.2022 12:50:00 263,23 V
uextru3_min[V] ~ 160V-280V | 21.08.2022 21:30:00 41,88 15.08.2022 08:30:00 241,6 V
uextru3_max{V] ~  160V-280V | 22.08.2022 11:10:00 222,55 V 14.08.2022 15:30:00 256,34 V
mee?2:MFE2? - Och2? M MAX
uextrul_min[V] ~  160V-280V | 23.08.2022 09:10:00 0 V 06.08.2022 06:20:00 242,52 V
uextrul_max[V] ~  160V-280V | 12.08.2022 11:30:00 221,52 V 09.08.2022 16:10:00 259,74 V
uextruz_min[V] ~  160V-280V | 23.08.2022 09:10:00 0V 23.08.2022 03:30:00 241,8 V
uextruz_rmax[V] ~  160V-280V | 12.08.2022 20:20:00 220,59 V 14.08.2022 15:00:00 261,88 V
uextru3_min[V] ~  160V-280V | 23.08.2022 09:10:00 0V 06.08.2022 05:00:00 244,54 V
vextru3_max[V] ~ 160V-280V | 22.08.2022 10:10:00 221,3 V 10.08.2022 13:30:00 263,99 V
227122~ Och22 MIN MAX
uextrul_min[V] ~  160V-280V | 23.08.2022 09:10:00 0V 21.08.2022 23:30:00 246,29 V
uextrul_max[V] ~ 160V-280V | 22.08.2022 15:00:00 228,12 V 13.08.2022 02:50:00 247,99 V
uextruz_min[V] ~  160V-280V | 23.08.2022 09:10:00 0V 11.08.2022 02:10:00 245,97 V
uextruz_max[V] ~  160V-280V | 20.08.2022 14:10:00 228,62 V 12.08.2022 04:50:00 247,9 V
uextru3_min[V] ~  160V-280V | 23.08.2022 09:10:00 0V 23.08.2022 03:30:00 246,69 V
uextru3_max[V] ~ 160V-280V | 09.08.2022 13:20:00 228,37 V 13.08.2022 02:50:00 248,66 V
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Ly EAT b

LINJ Oé

aASOA

iraaflrendse

Projekt KlastER program GOSPOSTRATEG

h { fimy ABATQRNGREHGIGIOONES Y A dz Y 31 1 8y dz SYSNEA A

4.2 Przebiegi mocgzynnej i biernej
Moce czynne B fazowe,g | NUBD MOANI Y1 F YA T 1yl Ol 2y2 21 Nbae aSNyAazgsS3I2
[4r. 03.08.2022 09:30:00 <- 20,11 Days > WL 23.08.2022 12:00:00
3kw pon. 08.08.22 pon. 15.08.22
I3_p
2kw
1kw 3_p_max=1,17 kw
0 kw
-1 kw
PROS22
Och22 _p_min=-2,68 kW
PQBOX200 -
12 kw 08.08.22 00:00:00 15.08.22 00:00:00
I1_p
:2_p 8 kw I.-———-, F——— el el
3 | " 1
P 4 kW i I 11_p_max=5,68 kp\l Mo ! |. | : M
\ |
[ 1 | ﬂ ] ! ! i Ik i1l
J , A 1 ! A ) " Wi, . L ] iy T TN [ | | anh, | l.l il Al Tk, & 1
oKW 1' N "*"'E'-'-"A‘E' “?‘—“1-1“] I ik it ! i .4“-|' by 5-“"-1""'*“.'-1 AT R s e 'f f" iz *‘"”w‘-ﬁ'“—"r ik
I | Il. A i 1 | : 1
-4 kW ( o I
1 | 1 |i 1 I
MEE22 : : : : I
Och22 1 [1_p_min=-10,69 kW 1 1 13_p_min =-#0,4B kW
PQBox300 L == -FI | I | 1L §
16 kw il 14,42 kw|
l_p 12 kW 2_p_max=13,2 kW —P_Maxz=14,
2_p ]
B_p 8 kw . RN f ) N 4 N - lif. s ‘Flll |
! | i ol T i ) f A (i J L,
4 kw . W y b | | L 1 St - TH pl 1 | ! \1 WY " i L 1 Ty
| i i i | I i
0 kw | ‘ ! L | Wil
|
-4 kW |1 II 1 b H ' !
| I ‘ '-
Riw | e \1 i
Tr22 . ) - I
1* i in—=- 1
0Och22 ! N {2-P-min=-12,95 KWy p min=-13,85 kW '3_p_min=-14,02 kW 3
PQBOX200 . | .
08.08.22 00:00:00 15.08.22 00:00:00
pros22:PROS? - Och22 | MmN | MAX
13_p[wW] AL 3KW-3kW | 21.08.2022 13:10:00 -2,68 ki | 09.08.2022 15:20:00 1,17 kw
mee22:MEEZ2 - Och22 MIN MAX
IL_p[w] 1 12 kW-12 kw 06.08.2022 11:30:00 -10,69 kw 13.08.2022 20:40:00 5,68 kw
12_p[w1 -1 <12 KW- 12 kw 06.08.2022 10:40:00 -11,25 kw 15.08.2022 12:10:00 5,14 kw/
13_p[w] -1 12 KW- 12 kw 22.08.2022 12:40:00 -10,48 kw 15.08.2022 14:10:00 6,25 kw/
1r22:Tr22 - Qch22 MIM MAX
IL_p[w1i -1 -16 KW - 16 kw 12.08.2022 14:10:00 -13,85 kw 21.08.2022 20:10:00 14,42 kw/
2_p[w] -1 -16 kW - 16 kw 10.08.2022 14:40:00 -12,95 kw 05.08.2022 22:00:00 13,2 kw/
B_p[w] -1 -16 KW - 16 kW 16.08.2022 13:30:00 -14,02 kW 05.08.2022 20:10:00 13,39 kW
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Py FEAT L LINT Oe

Moce bierne @ fazowe, | NJi 1D mi®.A

|§r’. 03.08.2022 09:30:00 <- 20,11 Days -> wt. 23.08.2022 12:00:00
0,6 kvar pon. 08.08.22 pon. 15.08.22
1_qgi
B_qi 0,4 kvar
0,2 kvar
f
0 kvar d
-0,2 kvar
PROS22
0Och22
PQB0X200
2,4 kvar 08.08.22 [j[]:[][]:[][] 15.08.22 00:00:00
1_qg1
B_qi 1,6 kvar
I3_q1
0,8 kvar
0 kvar
-0,8 kvar
MEE22
0Och22
PQBOX300
6 kvar
n_q1
D_qi 4 kvar !
3_g1l ! |
2 kvar r--ld ) A nl,l w L l ﬁ H« h] 'J: lt II| 'ﬁ /\ ” |
| Y | ] )
ok Mﬁ e Sl WN " i oA S v e o
M o] e e T A w" ! e hiy
-2 kvar w |‘!
Tr22
0Och22
PQB0X200

15.08.22 00:00:00

pros22:PROSA - Och22

08.08.22 00:00:00
MIN

MAX

I1_q1[var] Lt
13_g1[var]

¢

-0,6 kvar - 0,6 kvar
-0,6 kvar - 0,6 kvar

18.08.2022 02:20:00 -0,58 kvar
14.08.2022 16:20:00 -0,33 kvar

10.08.2022 10:10:00 0,28 kvar
06.08.2022 11:50:00 0,23 kvar

mee?2:MEE22 - Och22 MIN MAX
11_qi[var] A~ 2,4 kvar- 2,4 kvar | 13.08.2022 13:30:00 -3,52 kvar 06.08.2022 11:30:00 0,75 kvar
12_qi[var] “- 2,4 kvar- 2,4 kvar | 13.08.2022 13:30:00 -3,19 kvar 06.08.2022 11:10:00 0,97 kvar
13_qi[var] A 2,4 kvar- 2,4 kvar | 13.08.2022 13:30:00 -3,01 kvar 22.08.2022 12:40:00 1,49 kvar
1r22:Tr22 - Qch?? | M | max
11_gi[var] “~  -Gkvar-6kvar | 13.08.2022 13:30:00 -3,2 kvar 03.08.2022 15:20:00 4,06 kvar
[2_qi[var] A~ gkvar-6kvar | 13.08.2022 13:30:00 4,96 kvar 09.08.2022 16:00:00 2,11 kvar
13_qi[var] A Bkvar-6kvar | 13.08.2022 13:30:00 -2,45 kvar 03.08.2022 14:50:00 5,53 kvar

AGHc % S & 1) & HnWigii Bektrycznej

Krakow luty 2023 .

20/ 67



4.3 Wykresy korelacyjne
431 281 NBa 12NBtl Oeaye ¢4 IlchNEc@A3.082022i0 SOT ye OK y I LIt

U L123TRANSFORMATBRMEE

UL123TR --> MEE

250
245
240
235
230

U L123 MEE [V]

225

220

215 wsp. korel, = 0,345
: R?=0,119

210
225 230 235 240 245 250

UL123TR[V]

Na podstawie wykreséw korelacyjnychY 2 o y | a0 6 A SINRRIAD > v M Satacio A S Y

GNI yaF2NYLI G2 NEZ 6S2 |y I; La?\g’AQC) AéééYéé(J@I’l-dﬂdi@ﬁakd'Dda@aO,Nj gonoi
bl LAt OAF a99 11 aFRyAOT 2Hmp 6AS NI ZOREMS 16 d33NBpa
pracy A.
U L123MEEA PROSUMENT
U L123 MEE --> PROS
250
245
240
=
@ 235
(@]
:{ 230
o 225 A
= 220 . w A
215 et Lot A wsp. korel = 0,977
* ’ R2 = 0,955
210
210 215 220 225 230 235 240 245 250
U L123 MEE [V]

Na L2 Ratdl 6AS s&INBass |2NBtlOe2y@OK Y2dyl &06AS
LINJ @ ONDOT Sy Al LINB&adzySydl |yl LAt OA Sdédathiakodelagia OA S LIN
09B.blFLAtOAL a99 A LINRadzYSyial 1 I &24RY, kdodn@ z jegos A S NI

12y T A Itddein GracpA.
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U L123TRANSFORMATBRPROSUMENT

U L123 TR -->PROS

250
245
240
235
230
225
220

U L123 PROS [V]

215 = o wsp. korel. = 0,407

2 _
210 R*=0,166

225 230 235 240 245 250
UL123TR[V]

bl LRRalrsAS 8| NBass {(2NBEIO22y2OK Y23yl ais
transformatorowej ay' I LAt OASY ¢ Lldzy 1 OA S LINJ & N Old&igtial  LINE a
korelacja0,41.

t NEFAE yILALtOAI ¢ Ee@t-jéay)\yﬁdxa-‘éazx Ry R{ 2/ Nibg S @NHzO K
t NEFAE yFLAt OALF ¢ Lildzy 1 OAS LINI 2onOl SyAl a99 A LINE

432 281 NBa 12NBtl Oeacye ¢ LN BIROMzNHIOKER I AISWSH G (] LA t
¢ 10-min. ¢ 18-24.08.2021
t2yA0S2 LINJI SRadGlgAz2y2 ge{NBa 12NBtFOeaye Rfl yIL
2021 roku.
U L123TRANSFORMATBRPROSUMENT

UL123TR -->PROS - 18-24.08.2021

]
iy
o

U L123 PROS [V]
[
w
o

215
wsp. korel. = 0,245
210 R?=0,06
205
234 236 238 240 242 244 246

UL123TR[V]

bl LRRallFIrsAS gl NBadz | ANEL 0@ AT R &Y /0 yLBA t B0 ABAYS NiF
prosumental Yy I LAt OASY ¢ &iIShd R a i rELGyzaskeeniXKorelagaNaB5s S 2
Wanalizowanyn2 { NSaAS yAS LINI O241F 0 dzl OFR !wb 2N}¥T yAS ¢
231 NBae 12NBf BT 2yNP dRizYES Wik FLIATY 62 A SNII AL HAaum NI A
42 0W2021rl 2NBf I BF FaBOIW 21 nH/HE MNINID Y ALKt GA § ¢INY AgS i AL 1]
235244 V, u prosumenta 207250.5 V, a w 2022 r. w STr 2247 V, u prosumenta 21248.6 V.

Stosunek zakreséw zmighl LJA 4,88 12021 ri 1,82 w 2022 r.
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FarAflanosSe
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h { fimy ABATQRNGUREHGIGIONES y A dz Y I 3+ 1

w

44 %l £ Sdoy217 6 YAtRI & Y20n OTéeyyn ag99 | yIlF LAt O’
bl LI2yAdal C')KANJaédZ)P[I-OK LINI SRa G & A 2zyndychinéct NBae 1
fazowychw punkcie pr2 5D OT Sy Al a99 @ ) )
%l 1 NBa TYASyy21 OA YFLAtOAL T2aGF0 23aNryAOl 2ye R,
Y2 0& Of @ yyeoK ¥l -0 EW.)dOGDIkV\bZnSkNﬂmusa)maczaacﬂdawame energii,
OT et Ag LINKIOKI 1 (i SNSSBANERYIF G2YALFalG Tylr1 Lfda 271yl
2ROAZNYAYAFIYR OF SNB2yeYA T ITyLOl2y2 yeayyltyn &
2NI T Y2Qus=0VeyYyyn t
Faza L1
z
=
12000 L AP R P S S ;
215 220 225 230 235 240 245 250
Mapiecie [V]
Faza L2
z AR :
5 : : : :
= -; | | ;
BOOOE o B ......... ,_ .............
[ | | | s |
10000k oo E : : : B :
~ ; | L L E |
NP S S S S D N S
210 215 220 225 230 235 240 245 250
Mapiecie [V]
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Faza L3

z

(=]

=]

=

8000k ... i""_i' ........
10000f A S R S
O S D U D S S S S
215 220 235 230 235 240 245 250 255

Mapiecie [V]

ok. 217219+ 1 I | NJéé

%l INBa 1 YA Syyzi OA OF U1 2 ¢ oK 805 kW 20k 15.0kve Wajsgeszyl | 6 A S
0 LIS UyI&|lONEB & YASYWIRINORG R ick QI2@2462+YA S5t | dojiychJA t &
Ty

YA Sy y 245@W dodld 22kw.Yy A S25T & 21 o
I} Ulzmm Y20 Oi eyw

15000 vvveees g
L 8 ...._..?.-.-u_om oo cpon oo f .,

10000F

5000F

-5000F
-10000

-15000 F

Moc catkowita [W]

-20000
<25000 v P ETIIPIPPITIINS RRPEPTTIOeS D - IR i

-30000 oo TIPS EITTISTISTPRITT TEPTPTTRPTOTS B ERTTTIITE, R TS :

OO S S S N SN S S
215 220 225 230 235 240 245 250

Napiecie [V]

lyFEAT Il Y208 OleyySe LR1F1d22Sz 1S FL1261 Y20 Of @
 0d-30.5kW dook.15.0kwY 20 OF 01 26AlL} =

1 o0d-10.5 kW do 6.0 k\if moc fazowa,

g T1fSdoy2l OFA 2R Fril & yIF LAt Qaletd oS Tiv2z T6ANT ST T 0
1 21 NBalYA OFR2élygxRO aBNB2aRyg8&H2 A NRI O :

6 eI NBalkOK | LINJI So6AaAS3aT (S32 LINFIOBGd2 yWBRIUNEIT
O NI2T OA Yy I LIAA BF § ¢ Mid@ie2 Nl Y8 a99> lajet20 OF R
NEBRdzl 26yl > 28S0StA 2Sai uzLJsz@faS@éySi RP NBzZ NS &
1 Fdzy1 022yl ty2106 cY2OSIiMRIROSAAYI NEDYS A geyAiAll e
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45 Y%l £ Soy216

w

YAt RT @ Y20N 06ASINNGNE Gd®1 Sy A LAt OF

bl LRYyADAT 8OK NBadzy |} OK LINJ SRalt 642 fienyahe | NBa e
fazowychs Ldzy { OAS LINJ 2 0DOI SyAl a99o®
I NBa 1T YA DEWZATOAN 2620&K 1 | -900 %aNdo 1080kvérA 2 RB 0y A & At
poszczegolnych fazZnak minus oznacZa K I NJ 1 G S NJ LJha&ofdst 2nbkOplug ézdacza
charakter indukeyjingd [ AYALF YA OT SN¥2yeYA T FIiylLrOl2y2 y2YAY
Un=230+ 2NJ T Y2£00akSNYyND v
Faza L1
1595: ....................... LRSI
soof A [ R — :
5 |
) 5 :
2 i :
&
= 5 5
= é : :
wob
b
1 :‘ ‘i . . i‘ R T P S P TP T j
210 215 220 2325 230 235 240 245 250 255
Mapiecie [V]
Faza L2
O oeeereiniriiiiiinns ]

Moc bierna [WAr]

1000 PP i P i PP B PP i P i‘ - i MR PP
210 215 220 225 230 235 240 245 250
Mapiecie [V]
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Faza L3

BEL LT TR SLALLIE LAY

Moc bierna [VAr]

00
210 215 220 225 230 235 240 245 250 255
Mapiecie [V]
® O0ASNYyS2a 1 Lakvypk GDRvar]l I A SN
6AS : SalidNBgl y2 A y-2DRBSkyal (sfowofowaad NIi 21 O.
2AANAYAL OASY IANI yAOTI yS@2 bIIBEA SNH#el gl Ol RMBIEAXN FASY
na poziomie ok. 24246 V.

4000 oo RETTTPRTIoS TR TP P PTIY FTT TP NPTP PP P

2000f o g

2% -
Ty oo S5

2000 R RS S s e

aonof RS S S —

Moc catkowita bierna [VAr]

6000 RIS R S A

8000y SRS MR SR S RS B

10000 et et
210 215 220 225 230 235 240 245 250 255

Napiecie [V]
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~

5 h{NBTfSyAS SYLANRBOI yS | éar\qzésqmdh YAt RI &
gealtLR2glyAl | LINIOND YIF3lTeydz 2N 1T A
przyjmowanej z sieci dystrybucyjnej
2 OSfdz 21NBT t SHA I OV godtano KaslizitlitrzyLINI SRT AL U@ Ol |

hiNB&ae geoNlyz2 ¢ GSy aLEaﬁbZU&@mehMYAYYBIR2§®M

rownyA G8Y2&4AT LRYFR dyz adlydz yIOFR24EYyAFI® ¢F1AS

I A
T ; yg(em R2GLyAdz 68 & BDADY A2 YSS

Ul R2 GG AR2 6 10164 IL R
VI OFR26F YAl T 6SNBEFAL126FY2 VI

AaSNpAaz2¢S3I2 A
monitorowania MEEKSSIN)

Do analizy wybrano trzy okresy:
Okres 1. od 1509.2022 godz. 02:00 do 2¥.2022 godz. 00:40
Okres 2. od 2309.2022 godz. 00:40 do Q10.2022 godz. 04:Q0
Okres 3. od 06.08.2022 godz. 05:20 do 14.08.2022 godz. 05:30

5.1 Okresli?2

b I LJ2 iyf kyBualdi Przedstawiono pzebigi energii czynnej pobranej (B9 i oddanej (Ex)
przezMEEoraz stary’ O R2 & | yivobwodzie HCS NR& A

Przebieg energizynnejpobranej(E:d i oddanej(Ep) LINT ST a99 2N} 1T adly ylI Of

1400 | i -110
i i !
g e —p 100
1 Okres 1 ﬁ Okres 2 TT
1200 :=190.7 h t,=195.3 h ‘
10007 |F-—
1000
= =
= g
= 800 =
£ @
=X 5
d B
@ 6415 L
2 600.9 L
g E
S 2
L =
Iz
7s]
400
326.7
200
1196 —
19.81:
14.09 00:00 16.00 08:00 18.00 16:00 21.09 00:00 23. 09 08:00 25.00 16:00 28.09 DD 00 30.09 08:00 02.10 16:00

2022
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Na rysunk pokazangrzebiegi mocy czymjw fazach

Przebieg mocy czyeng fazy L1, L2, L3

o e
o | % /
f“*‘ T‘F ﬁ '*,;J. ;-,. 'h' R b I .. »{rlfp’

-7.5LC L L 1 L L L 1 L
14.09 00:00 16.09 08:00 18.09 16:00 21.09 00:00 23.09 08:00 25.09 16:00 28.09 00:00 30.09 08:00 02.10 16:00
2022
2 GFoStA LINI SRa 21046 ALRyiaNI S@f M@ 2118 OK Yy I czyhd@jRA G| 6 A
w okresachli 2.
Okresl Okres2
od 15.09.2022 godz. 02:00 od 23.09.2022 godz. 00:40
do 23.09.2022 godz. 00:40 do 01.10.2022 godz. 04:00
% omim ppME7E T YPE7E | % pridxm omim E7 E 1 YpE 7 E
% ochp p@y E7E ompwE 7 E % othp oc¢hp E7E opWE7E
% TYPE7TE | . % T YWwE7E . .
O F SaE M€ 5 puwoE MFE
% omnwE7TE . . % opWET7TE . .
0 @] p whxtE P (= @] p wWokE Pl (£
0 0 0 TmwE?7 0 0 0 TwiE?7
Gdzie:
%  ¢energia czynna pobrana przez MEE (z sieci),
%  ¢energia czynna oddana przez MEE (do sieci),
0 ¢OFvl126AliGl Y20 Ol‘éyyl- g 21NBaAS LROASNI yAl
0 cOI-UlQé)\[’J[ Y20 Oleéeyyl ¢ 2{1NBais QRRIgI-yxl- S
0 ¢Y20 LRGNISo6 s0layeOK a99 ¢ FylftaAalzglyey 2]
iTéélI-yS g NI2T OA Y20@ LRGNI So s0lFayeol 7é2bll<D:'BRy
[ 0ASOYSd® wsdyAOS ¢ 6 NI21 OAF OK Y23InNn geayAilo 1 &
a99 o0g al O1 SaAsty21 OA dzl OF Rdz (t Alb K Bizd PR@H 2 NI 1
g1 yIFrOTIyAl RIEyS2 gl NIi2T OA®
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5.2 Okres3
Przebiegi fazowych aty czynnych
sooole T T T T T LTI  STTITIEINI B
/e
: : : : | : I bl . i : | :
. -!*Jf.'p-f.l-a'f- i A e el .'-#*M’w#!u O -
z f |: ; : 5 LI L = ]
PR 'l s 5 s 5 s | : L B
S sooop¥f] .. SO e ]
s H
10000 &....... T EPC ERTPPRTTPPPPRPOTY Faza L1 ]
Faza L2
: : : : : Faza L3
1000 {)?1{)3 aal-:}a 4}9103 14}1433 11103 121433 13103 141433
Data [dzien-miesigc
t NJ SoAS3 OLrov126raiGS2 SySNAAA Oieyys
O ! ! ! T ! ! ! ™]
30{)E
R
£25{)L
E" .
5 200f
E 15{):
10{).:_
5{):

0708 0808 09-08 10-08 11-08 1208 1308 14-08
Data (dzien-miesigc

OYSNHAIF Oleéeyyl yIFIftAOT Iyl 2Sad 2R OKgAftA NBILROI:
Y208 O60FR26FYyAS A NRITOIR26FYyYASOOD

Okres3
od 06.08.2022 godz. 05:20 do 14.08.2022 godz. 05:30

% ocly polCE7E polp7E

% polgE7E . .
A E 7
5 pumE WUE

Gdzie:
% ¢Ol U] 2ueigid pobrana w okresi8z  dzZl @ a1+ yl 2F12 NBOYAOI |
OFrol126A0G80K yI 12Z0dz A L2201 NG1dz 21 NBa&dz
0 ¢Y20 LJ{NJ S avyznackna jAROOIKNII 2 T
przez czas

1%

6 Sy S N@dzielonaOl 01 2 4 .
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6 hoaSNBI O2F gLIV@gdz T YALY YILAtOALF VYl
St STUNROIyS2 ¢ Lilzy1 OAS LINJI 20ONOT SyaA
W rozdzialel YA SaTl OT 2y 2 AlYNUSIQPRINVAZ2OBy 2l 121 OA Sy SN
w punkcie przp N O Sw\ ' a99d 2 [riedSthdoaddABIR 32 OB2y BRI ®RX I ge&
galltiyAlss 2 1 2f Pp&azanGEK OUISRANIOIZRBINA 2INFAGK NI L2 NI & F

7dni0we90|20Ry 268320 'YIff\Tt A 208yt gel1z2yly2z2 ol
wNR2 T L2 NI DRI S)ff\dz aeaisSyzséevyo

61 hOSyl gaBINgiDis Sy SNAEAN2 ISHS YIINEDT i8I 6

t NI S6AS3a 41 NIi2T OA a1dziSOT yS2 ylILAtOG -

260 T T T T T T
240 M i
=
a
o220k .
a b
m
=
200 Fazall | 7
Fazal?
I : : : : : Fazal3
180 I 1 1 1 1 1
06-08 09-08 12-08 15-08 18-08 2108

Data (dzien-miesigc)

2 NIi27T OA a1 dzi SOT y& 9 HINBH2NGIG1S avin avidpgdige T OA R 2 LJdza

t N SoASa 61aaBODI BB AT LA L OA
6ai2adzyS] 410l R2682 a8YSGNBEOT ySa LINJ $O4A

T T T T

Vi

Wsp. asymetrii napieciowej [%)]

0 i i i i i i

06-08 09-08 1208 15-08 18-08 2108
Data (dzien-miesigc)

2 | NOi@ad Ll 00T gniepriekradz R2 Ldza T OT FfySea 4F.NI2T OA geyzalr
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t N S0AS83 41 NI271 OA da1VAF2{IRROdJEaR| 8BR26S
6 YA I NI /fluddadfinl AIA t OA | 0
5 T T L T T L
r Faza L1 : :
= Faza L2
= q:._ Faza L3 : R
T - : :
:-;' 3:-_ ......... |
(= L : :
S F : : : : : :
Bl LA AR BN R 48 A
- 1'- il H.L' Jli-..' |:' hll i'.. .l .u' il l: I! ‘ |I || .i k ! J.”: tl hJ;llh .h |h'r
TR Y N0 WOy T e Y W 0 W
of ; ; ; ; ; ;
06-08 0908 12-08 1508 1808 21-08

Data (dzien-miesiac)

2| NI27 OA sBLIND ST 8y DA | BB REvELZERBAONK v

Czas trwania przekroczenia j¢80 dzd & 1 8kreslejdstraefip 6 3 N2 T LR NI.DRT Sy Al 71 F
t 2RAadzy2¢6l yAS adGrdeadeolyS 1T+ OFve |yl f
Od 3.08.2023 Faza War t o Percentyl War t o{ Percentyl War t o
do 23.08.2023 minimalna 5% Sredn 95% maksymalna
» L1 217.22 222.11 236.84 245.46 246.40
Wart oS|I s kt
napificia L2 211.31 221.79 236.68 244.99 246.98
L3 217.31 221.88 236.97 245.26 250.16
Wsp-gczynnilh ., 0.07 0.37 0.78 1.28 1.96
napi nci a
o L1 0.66 0.71 1.09 1.62 4.37
Wsp-gczyn
uci NOI'i woSc L2 0.58 0.64 1.09 1.68 3.97
Swiakga 3 0.57 0.67 1.39 3.06 4.59
Podsumowanie statystyczne Za R 1 tr Sahalizowanegokresu
od 4.08.2022 Faza War t o] Percentyl War t o] Percentyl Wart o
do 11.08.2022 minimalna 5% Sredn 95% maksymalna
o L1 217.73 223.77 237.27 245.32 246.20
Wartosl ski 217.65 223.79 237.09 244.87 246.23
napi nci a
L3 217.40 223.76 237.28 245.17 248.34
Wsp-gezynnib ., 0.07 0.36 0.76 1.24 1.01
napltnci a
o L1 0.67 0.73 1.11 1.63 3.09
Wsp-gczyn
uci N O_I i woSc L2 0.58 0.61 1.11 1.84 2.13
Swihakga 3 0.57 0.59 1.33 2.76 3.07
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Podsumowanié G | { & & (i & O1ny2nalizbwariegaRresh S Z

Od 11.08.2022 Faza War t o] Percentyl War t o Percentyl Wart o
do 18.08.2022 minimalna 5% Sredn 95% maksymalna
N L1 217.64 222.26 237.00 245.59 246.40
Wanratpoisﬁ' . isa" P 212.75 221.94 236.81 24521 245.94
L3 217.69 222.41 236.98 245.46 246.37
Wsp-gczynni l
b fcia | U 0.14 0.39 0.81 1.30 1.73
W 3 L1 0.66 0.70 1.07 1.64 2.50
sp-gJczyn
uci NOIi woSc| L2 0.58 0.63 1.06 1.62 1.92
Swiakga b4 0.63 0.70 1.38 3.34 4.24
t 2RadzY26 1 YA S &0 Gr8andidoddnegdkrebu (&8 RT A $2
Od 18.08.2022 Faza War t o Percentyl War t o{ Percentyl War t o
do 23.08.2022 minimalna 5% Sredn 95% maksymalna
B L1 217.22 220.92 235.95 245.19 246.00
Wanratpoisﬁ' . isak e 217.43 220.72 235.85 244.67 245.79
L3 217.34 220.91 236.42 244.91 248.42
Wsp-gceczynnik ., 0.07 0.31 0.72 1.21 1.66
napifnci a
W y L1 0.66 0.69 1.05 1.48 4.37
sp-gJczyn
uci NOI i woSc| L2 0.60 0.67 1.08 1.53 3.97
Swiakga I 4 0.66 0.81 1.45 3.03 4.59

W analizowanym 2 { NBaA S
RUOdzZA221 NBa26832
[

T yI O1 yAS pozioiy SldpdsBctningsyay | d&yn |
XA JEGINEA 2 STadA GBBI
NE2SaiNRgly2 40RBNBSVRYVAYZ RE LR2T 2ail 0eOK FI1 o

YiA | WatazigU3 K | Zk F €
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6.2 !YIﬁ-f)\TI-Aééll-Tyxlsé 21121 OA SYySNHAA St S1 0N
LINI 2 0ONnOT SyAl a99
2 LRPRNBIRITAIFES LINJI SRaill e&n? Y2 SRHE2 NG| LEZIWIBAS Al &

|.
21271 OA SyYySNHAA LINISUIMNEBICS WASle a9 Il duzytindovedd ekfe@ NJ L2 N
pomiaréw i rejestracji: 13 n ®ny ®HAHH I | RNHZAA 0328@B2@2.1 yIf AT 246y

6.2.1 Raportl

AKADEMIA GORNICZO-HUTNICZA 02.09.2022
IM. STANISEAWA STASZICA EN50160 / IEC61000-2-2
w KRAKOWIE Page 1/10
AGH
Miejsce pomiarow: Ochotnica - Magazyn EE Zespot Jakosci Energii
Wykonawca: Test pracy SEE z MEE Elektrycznej AGH
Osoba do kontaktow: drinz. Andrzej Firlit Opis1: Pomiar pradow MEE
Telefon: 603-877-809 Opis2: ---
Email: afirlit@agh.edu.pl SW-Version: 6:1.21
System: 4-wire system
Nominal Voltage PE/PP 230.00V /39837 V Interval: 600 s
(primary):
Frequency: 50 Hz Ripple-control Frequency: 75 Hz
Start: 13.08.2022 00:00:00 End: 20.08.2022 00:00:00
Duration: 7d Oh Om Os Number of Intervals: 1008
PQ-Box: PQ-Box 300: HF +RC +Wifi Serial-No.: 1922-204
Firmware: 4.224 DSP-Version: 4074
Overview
23 L1 23 e e L1 12 13 LT 1213 L1 2 13
Long Term Voltage ; : :
Frequency Events Voltage Changes THD Hlicker Unbalance Harmonics Supraharmonics  Ripple Control
EN50160 / IEC61000-2-2 Page 1/10 I
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lllmuj AKADEMIA GORNICZO-HUTNICZA 02.09.2022
IM. STANISLAWA STASZICA EN50160 / IEC61000-2-2
) w KRAKOWIE Page 2/10
AGH
Miejsce pomiaréw: Ochotnica - Magazyn EE Zespot Jakosci Energii
Wykonawca: Test pracy SEE z MEE Elektrycznej AGH
Osoba do kontaktow: dr inz. Andrzej Firlit Opis1: Pomiar pradéw MEE
Telefon: 603-877-809 Opis2: ---
Email: afirlit@agh.edu.pl SW-Version: 6.1.24
System: 4-wire system
Nominal Voltage PE/PP 230.00V /398.37 V Interval: 600 s
(primary):
Frequency: 50 Hz Ripple-control Frequency: 75 Hz
Start: 13.08.2022 00:00:00 End: 20.08.2022 00:00:00
Duration: 7d Oh Om Os Number of Intervals: 1008
PQ-Box: PQ-Box 300: HF +RC +Wifi Serial-No.: 1922-204
Firmware: 4.224 DSP-Version: 4074
Standard details
Maximum 99.50% 0.50% Minimum  Limiting value Limiting value number of intervalls
value value Max Min
Frequency: 50.07 Hz 50.04 Hz 49.94 Hz 49.87 Hz 50.50 Hz 49.50 Hz 60,480
Maximum 95.00% 5.00% Minimum  Limiting value Limiting value number of intervalls
value value Max Min
Voltage Changes L1: 24640V 245.66 V 22241V 217.64 V 253.00V 207.00 V 1,008
Voltage Changes L2: 24594V 24523 V 222.06 V 21275V 253.00V 207.00 V 1,008
Voltage Changes L3: 24637 V 24547 V 22253V 217.69 V 253.00V 207.00 V 1,008
Maximum 95.00% Limiting value number of intervalls
value Max
Voltage Unbalance: 1.43 1.32 2.00 1,008
Flicker L1: 2.50 1.55 1.00 84
Flicker L2: 1.92 1.56 1.00 84
Flicker L3: 3.52 3.07 1.00 84
Maximum 99,00% Limiting value number
value
Ripple Control L1: 0.00 0.00 9.00
Ripple Control L2: 0.00 0.00 9.00
Ripple Control L3: 0.00 0.00 9.00
LV network
Measurement LN Threshold 95.00% (+10%;-10%) Threshold 100.00% (+10%;-15%)
in tolerance out of tolerance in tolerance out of tolerance
Voltage Changes L1: 100.00% 0.00% 100.00% 0.00%
Voltage Changes L2: 100.00% 0.00% 100.00% 0.00%
Voltage Changes L3: 100.00% 0.00% 100.00% 0.00%

EN50160 / IEC61000-2-2 Page 2/10
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AKADEMIA GORNICZO-HUTNICZA 02.09.2022
IM. STANISLAWA STASZICA EN50160 / IEC61000-2-2
) w KRAKOWIE Page 3/10
TanPhi
L1 -0.0857 L2 0.3072 L3 -0.4251 Sum total -0.1125

L1 - Harmonics

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 48 42 50

L2 - Harmonics

12 %)

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 48 49 50

L3 - Harmonics

L3 [%]

(RS IR
02 03 04 0506 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

I EN50160 / IEC61000-2-2 I Page 3/10
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AKADEMIA GORNICZO-HUTNICZA 02.09.2022
IM. STANISEAWA STASZICA EN50160 / IEC61000-2-2
) w KRAKOWIE Page 4/10
AGH
TanPhi
L1 -0.0857 L2 0.3072 L3 -0.4251 Sum total -0.1125

L1 - Supraharmonics 2-9 kHz

L1 (%]

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 54 a7 59 61 63 65 67 69 71 73 /3 17 79 B1 83 85 B7 B9

L2 - Supraharmonics 2-9 kHz

20 23 25 27 29 34 33 35 37 39 41 43 45 47 49 51 53 53 S5& 59 61 63 65 67 69 # %3 75 7 7.9 81 83 85 87 89

L3 - Supraharmonics 2-9 kHz

L3 [%]

20 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 53 57 59 6.1 63 (65 6.7 69 7.1 73 Z5 77 79 81 83 85 87 89

EN50160 / IEC61000-2-2 Page 4/10
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Projekt KlastER program GOSPOSTRATEG
AKADEMIA GORNICZO-HUTNICZA 02.09.2022
lm]J IM. STANISLAWA STASZICA EN50160 / IEC61000-2-2
w KRAKOWIE Page 5/10
TanPhi
L1 -0.0857 L2 0.3072 L3 -0.4251 Sum total -0.1125
L1 - Supraharmonics 9-150 kHz
1 [dB(uV)]

“l\‘l|l |II\|||I|IIIIII Il|i|||| TSI 71 [T [ | IR 1
78 82 8 90 94 98 102 106 110 114 118 122 126 130 134 138 142 146 150

10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74

0 154 158 162 166

L2 [dB(uV)}

L2 - Supraharmonics 9-150 kHz

e III |
. I' =l
| il A
m | [T T T
Il I | ll I II l ! l i li]:l!EE ll.l,.ll,!.s.!.,-.—.l === _=,I..I.-j EEE-N llIIIiI_
74 78 8 8 90 94 98 102 106 110 114 118 122 126 130 134 138 142 146 15

0 154 158 162 166

6 50 54 58 62 66 70 74

10 14 18 22 26 30 34 38 &

L3 [dB(u¥)]

L3 - Supraharmonics 9-150 kHz

2 146 150

10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90 94 98 102 106 110 114 118 122 126 130 134 138 14
| Page 5/10

I PONASERY | [HMMAIESTRRIN |
154 158 162 166

I EN50160 / IEC61000-2-2

Krakow,luty 2023 r.
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lllmJJJ AKADEMIA GORNICZO-HUTNICZA 02.09.2022
IM. STANISLAWA STASZICA EN50160 / IEC61000-2-2

) w KRAKOWIE Page 6/10
AGH
Harmonics

Limit value [%] L1 -95.00% [%] L1 - Max [%] L2 - 95.00% [%] L2 - Max [%] L3 - 95.00% [%] L3 - Max [%]
THD 8.00 413 4.67 4.67 5.08 4.39 5.06
02 2.00 0.12 0.14 0.10 0.16 0.11 0.15
03 5.00 263 3.13 2.58 3.26 3.08 3.64
04 1.00 0.07 0.11 0.07 0.10 0.08 0.17
05 6.00 321 3.47 4.08 4.49 3.25 3.75
06 0.50 0.06 0.11 0.07 0.12 0.09 0.17
07 5.00 131 1.52 1.18 1.59 1.52 1.93
08 0.50 0.05 0.08 0.07 0.11 0.06 0.08
09 1.50 0.76 1.05 0.86 1.09 0.87 1.20
10 0.50 0.04 0.06 0.04 0.07 0.05 0.08
11 3,50 0.35 0.45 0.35 0.53 0.21 D37
12 0.50 0.10 0.12 0.11 0.16 0.09 0.17
13 3.00 0.32 0.38 0.27 0.39 0.22 0.30
14 0.50 0.08 0.09 0.10 0.12 0.09 0.09
15 1.00 0.25 0.36 0.26 0.33 0.25 0.35
16 0.50 0.04 0.06 0.04 0.06 0.04 0.07
17 2.00 022 0.33 0.18 0.25 0.16 0.21
18 0.50 0.04 0.04 0.04 0.06 0.04 0.06
19 1.50 0.12 0.17 0.12 0.20 0.10 0.14
20 0.50 0.03 0.04 0.03 0.04 0.02 0.04
21 0.75 0.10 0.15 0.09 0.13 0.08 .12
22 0.50 0.05 0.05 0.04 0.04 0.03 0.04
23 1.50 0.08 0.10 0.10 0.12 0.08 0.11
24 0.50 0.04 0.05 0.04 0.04 0.03 0.04
25 1.50 0.06 0.08 0.07 0.09 0.06 0.09
26 0.35 0.02 0.03 0.02 0.03 0.02 0.03
27 0.20 0.05 0.07 0.05 0.07 0.05 0.09
28 0.34 0.02 0.02 0.02 0.03 0.02 0.03
29 1.06 0.07 0.08 0.06 0.10 0.04 0.07
30 0.33 0.01 0.02 0.01 0.02 0.01 0.02
31 0.97 0.05 0.07 0.06 0.09 0.04 0.07
32 0.33 0.01 0.02 0.02 0.02 0.01 0.02
33 0.20 0.03 0.04 0.04 0.05 0.03 0.05
34 0.32 0.01 0.02 0.01 0.02 0.01 0.02
35 0.83 0.04 0.05 0.04 0.05 0.03 0.04
36 0.32 0.01 0.02 0.01 0.02 0.01 0.02
37 0.77 0.03 0.04 0.03 0.04 0.03 0.04
38 0.32 0.01 0.02 0.01 0.02 0.01 0.02
39 0.20 0.01 0.02 0.02 0.03 0.02 0.03
40 0.31 0.01 0.01 0.01 0.01 0.01 0.01
41 0.67 0.02 0.02 0.02 0.02 0.02 0.03
42 0.31 0.01 0.01 0.01 0.01 0.01 0.01
43 0.63 0.01 0.01 0.01 0.01 0.01 0.02
44 0.31 0.01 0.01 0.01 0.01 0.01 0.01
45 0.20 0.02 0.02 0.02 0.02 0.02 0.02
46 0.30 0.01 0.01 0.01 0.01 0.01 0.01
47 0.55 0.02 0.02 0.02 0.03 0.02 0.02
48 0.30 0.01 0.01 0.01 0.01 0.01 0.01
49 0.52 0.01 0.02 0.02 0.03 0.01 0.02
50 0.30 0.01 0.01 0.01 0.01 0.01 0.01
EN50160 / IEC61000-2-2 Page 6/10
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