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W R i

HE R 250VAC

e LEACL i?oow\

HE 13K AC15, 300VA

230VAC

srliig J1 oy, 6/0.2/0.12A
30/110/220V e
TJFIRE ACL > 60-10%electrical
IR 5B PR H A o
A 74 300V CATII

IEC 61010-1:2010 +

Cor.:2011,

IEC61010-1:2011
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We take care of it.

5.2.4

PQI-DEH FER

2T H Y 90...264 V - B

A L VE 100...350 V 18..70V 4 ..160VDC

kS <10W <10W <10 Watt
<20VA

PES 40...70Hz - N

A ERRIS 22 6A 6A 6A

LR B B B

ik aE 2 seconds 2 seconds 2 seconds

O MR LR AR, Oy RIR SR B s
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a-eberle )A

We take care of it.

5.2.5 RIPEEHE

IR H & I (R 2

ﬁ DR 1L 2 HEL 0058 0058 P S

L A B fEk !
S RIAIDYREME R UG LB R BIPEFR AL .
S DRIV EMIIREVERSBAEAR TR O T B ARG fa s i .
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We take care of it.

52.6 fEAFENEE
A7 &= A0

5.2.7 i 8] B 22 S

P A7 Bt 1024 MB 8] [R5 B CER D
SO 1 GByte to 32 GByte
5.2.7 ST NI O IEEE1344 /IRIG-B000...007
O  GPS (NMEA +PPS)
[ oo e
0 1EC60870-5-104 (Option P1)
0 IEC61850 (Option P2) 5.2.9 RO
B
PAK KA RJ45 (10/100 Mbit)
USB USB - Type-C
2 * RS232/RS485 Ui E )4

T 28 7 D R ST ] & 18 U = 1 2% |
O WA ST AT AR T RN 8 ) 2 A e !
O WAUEST BRARIT LA RE !

HIME &SR, i COMAILANE S i BE B AR T e B TR B

—EABEMR R LA T AR AL
SURHAk B B4k 5e b, A ZR S L.
iy DR 42 L 8 I B B L 7

LAN, COM ¥
)
=)
=)
)
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a-eberle )A

We take care of it.

52.10 FRHBHRLEFES (RCM)

el 4% HEL I WA 45 28 (RCM) — (BB As 2.2)

PR LI 30mA
FHAT 40

T #Hfe 5A (1 seconds)
fE T 24bit-ADC

5.2.11 EEBA

FEfm AL Ry CBRIFED 2 wire

3 wire

4 wire
i 1Hz
AT % 15Bit
yike) 1.9 kOhm
TERATE 0.05% FSR
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We take care of it.

5212 HSRE-FESH

Storage and

Operation

transport

PRI IEC 60721-3-1 / 1K5 IEC 60721-3-3 / 3K6
TR 1 -40 ... +70°C -25 ... +55°C
IEC 60721-3-2 / 2K4
-40 ... +70°C
NI - IEC DIN EN 61010
e TAEJEEIHL - 225 ... +45°C
A TAEVE FEIH2 95 +50°C
AAXTIESE . ~F35524/ NN Tk 5...95 % 5..95%
ghEigE ik
NN 700W/m?
=Eh, R IEC 60721-3-1/ 1M1 IEC 60721-3-3 / 3M1
IEC 60721-3-2 / 2M1
M7
— |IEC61010-1
—  |EC61010-2-030
(IR 3 1
TR 2
I 2 ) 3 YR
T
H1 300V / CATII
H2 150V / CAT Il
=37 300V / CAT IV
600V / CAT Il
Tk <2000m
IR 55 2 IP54
(ZFRET

R~ /&EE

KxToxim 144 x 90 mm i1
ANER R T

138 x 138 mm (+0.8mm)

144 x 150 x 110 mm 53 1

iy, 1100g
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a-eberle )A

We take care of it.

53 Ml

PQI-DEFHETHIER %25 ¥ %, 2% IFIAE)IPS4. BT & i ik Phoenix &b s 1n] o ok FEL IR FEL R
NG, A ERE A s T HR AT . AT LAMEFHTCP /1P42 10 (R 45 LANIERE) FIUSBHEL (C
RUSEH L) BTG . BT 1 GBI SRk s 4, B n] LB AN AE R B A A7 2 A9 832 GB.
AT R T F T8 AR H s ) &2 55 o AL S 2P Ad PC

RCME 4% HL Vit S 5 2%

S RELr

. . EO0D00

I —

.—":'__w':ﬁ-_— =
| ——1)

—_ =it

ge -2
oL}

4 U N\ G IE
PQI-DE J5 #H A

PQI-DE i #1 &
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We take care of it.

5.3.1 Hijh

CERLIREN

PQI-DE Il #4 - #7

1 FEHe .
P YU ST ) ] > 54E
FB I 2 > 547, FEH R AERAA R R FED RGOS A4 75 ZERTCI [A] . FERET dRy, Bt A
ROV HERAE, PR B& WA L.
MANFE PR H R, AR5 BT LI .
1 EEAhSRTY,
AT+ HL CR1632
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We take care of it. a-eberle )A

5.4 T %S PQl-DE

EEE

o [ i

-
|

WTrHES B RLKE F%E Nm
mm
L(+) 11 [02..25 10 0,5..0,6
X1 B R Uy
L() 12 |02..25 10 05..0.6
X1 el GND | PE 13 | P TMa 0.5..0.6
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We take care of it.

b FHE e TRk %S BEER RIZZ K H%ENmM
[mm?] mm
BICOM | - 21 10 0.5..0.6
BI1 + 22 10 0.5..0.6
BI2 + 23 10 0.5..0.6
— A .
g%ﬁzjc%uéxcm..zso BI3 + 24 s 10 05..06
X2 Highs 35(6 ) BI4 + 25 2. 02..15 10 0.5..0.6
'8 BIS ¥ 26 = 10 05..06
Low> < 0.2..25
BI6 + 27 10 0.5..0.6
20V
BI7 + 28 10 0.5..0.6
BIS + 29 10 0.5..0.6
AL L1 (AC) U, L1 31 10 0.5..0.6
AL L2 (AC) U, L2 32 10 0.5..06
x3 HIHUE L3 (AC) Us 13 33 02..25 10 0.5...0.6
P 15 E R
R A L (AC) Us N/E 34 10 05 06
RTDOUT+ 41 10 0.5..0.6
PT100/Pt1000/KTY RTDIN+ 42 10 0.5..0.6
X4 . T1 0.14 ..0.5
i RTDIN- 43 10 0.5...0.6
RTDOUT- 44 10 0.5..0.6
SchlieBer 51 10 0.5...0.6
R1 Offner 52 10 0.5..0.6
Pol 53 10 0.5..0.6
SchlieRer (+) | 54 solid: 10 0.5...0.6
R2
0.2..15
e )
X5 B viirlE gl Pol (-) 55 flexible: 10 0.5..0.6
SchlieBer (+) |56 0.2..25 10 05..06
R3
Pol (-) 57 10 0.5..0.6
SchlieRer (+) | 58 10 0.5...0.6
R4
Pol (-) 59 10 0.5..0.6
. 11 S1(K) 61
N7
AHELT L1 52 (1) 6 0.5..08
. 12 S1(K 63
AHELYT L2 . EL)) €l 0.5..0.8
ring terminals
X6 1.5-4 mm?
. 13 51 (K) 65 =
N7
AHHLIL3 s2() €6 0.5..0.8
Vo 14 S1 (K) 67
(=YY= 5...0.
el EF =Y SYZER/ s2() €8 0.5..0.8
X9 + 91 solid: 10 0.5...0.6
RCM B s 034..25
_ 92 flexible:
02 .25 10 0.5..0.6
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4
A

»
We take care of it. a-eberle Z.

5.4.1  ZH3EPEEA

PQI-DEFTETHIMR 225 15 4%, FFTE LA AT ik BIIPS4 . 225 0f DA UBAR LA U1 O Rl /NI S, 40 LB
o _PQI-DEZ R T BRI e K5 J98mm .

1381 L min. 40

i

138 *

min. 40

Panel cut-out

XF T2 35PQI-DE, BTV NG 2ehe SO 4E . XA T A DUAN Ak R APQI-DERSRSEH (S
WHRED o 252 I PQI-DETS TH I AN AT (2.52°K) BLS NmJ i KHHAR RS Je 7 XA TR L,
AR PRPQI-DE 74 2] 3 22 A TR 1 e
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We take care of it.

5.5 HJRHEEERE

PQI-DEEAT =l AS[R] ) FL Yt it s A 12

FEL I

Rk H1

AC 90-264V

DC Range of application | 100V-350V 18-70V 40...160V

O MR AR A, O R AR S
O ERZAT, WREMM DRI S RIEIET L

i
A THHEHL 230V 7 |- HI 26 1)

A e B
fal! O R AT RERE R

O WU R A T B
o i HFIE K G
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We take care of it. a-eberle ‘A

A drfak !
O WORPITAT R R Y CLEE H BRI
O WIESERAGMPTrARAER. (B, FERKED

WL TIREHL / H2E5], T SHIR %%

O TEEFEHIEZ T, 1% R PQI-DE LB AR 1 Fo v 1 HL U LR

[ ]

| | [—
PQI-DEWAZUTE SR U % 2% Fh e BE 2R B BT I 2%, 17 % 2% 06 Z0RF 55 IEC 60947-1FITIEC 60947-3 11 LK, JF
& A AR5 B F YR IR BT T % % PQI-DE.
AU P TS 33 RFMEB . ZRER BT AR e B T T B R A I EE, (HAR N F6ATF HA KT
10A. W] LLEISBeWT kAR PR =Mk &, FFH AT LUEIE B10fE i £ 61-PQI-DATY RE 1 45 . T K25 20
i BAEBEA I, HERMARC N IZ B A P 5 T B (R = o

H1: [152 R T B% 2 AR50 IR CATI ACHE TR FR AL B AN /N F6A H AR K T 10A.
H2: F 52 A0 ER W i 8% AR 37 1O CATINEL VA HEL R AR 1 F IR AS /N F-6A HAS K T10A.
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We take care of it.

5.6 PQI-DEfEEJEZERE
PQI-DE F FiL JBE B e T kA7 W0 e YR
PQI-DE BT 7E 4 SR AN BRI B (555.6.1015.6.285 ) 7ERIE CRM AN =M/ adkiihs)

EAENE. RS E S — MR R AR A U Pt T I & (385.6.37) , JEILIZER T L
R T PR 26 A T S0 = ST 1 R BT LA LB

ST A s, AT DUE I A G R g R . AT DUERE =N EE AR KA (555.6.470)
, WA LB AR R A G S (VIEHLES, AronHE%) #HATIER-565.6.4.171.

T LA O M BT B (555.6.62) .
5.6.1  =HHVULRH| R

A
@ o | O] i
O A FO--Fh-f-¢ -1 HO)

I = =

=

= H VY 2E ) 7 25 PPQI-DE [ B ]
1THEERE
O IHMIREPESIE (i) #ER:FIPQI-DE.
O WMEEANSE, HHEMNERE L.
D MRERE T AZHD . GEdERER s E AT IR ED
1 EHRER
R, PQI-DERETHAH T EHEE (C30) BRfRY RS (C31) o HRAESN G CARIEIIRE L)

BEE NPT (BIaI5A) , FIRELAI ST AR LSS ULAC.  (357.4.2.471)
HAEMEAT T, ASRENE B .
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We take care of it. a-eberle ‘A

HHH B EK: !
T T R P ke H !
CAT NFICAT IVH ] BE 2 HH 3L PR 28 R v 4 i LA |
O IR TAEZ AT, TER A AN HE!
O WFUHRHBECAT I, CAT INERCAT VIR 4%
S IRYECAT, WZfd > 10kAEL> SOKA M & AR AR 22 .
S FEIFIA LAEZ Bk i B AR F i

A drfak !
O WRIRPTA ER ARG O E H OB T
O WIS ERAGMPTrARGEOR. (B, FLKED
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We take care of it.

5.6.2  THELREIRIIALH]IER

MHFHE-F A HIPQI-DE 4-5 (K121 i 27 /K

1H R ER:
O HMIREPESIE (i) #ERB:FPQI-DE.
O WMEEANSE, HHEMNERE .

O MREE TR ALEHD o GBI RSB TRE

1 BRRERE

O WURZAHAZ ML TR AR IR, A Z0K PQI-DE Y S2 FL R N A A, TR O g
) P LRSS RS20 IR 2 S1 (i 1 X6: 67) o

O iR¥EFRE, PQI-DERTA TR (C30) SRLRP M (C31) o HUREKER LG AR
FEDhRe ) B E AR (FIAIsA) , WRELAUS BT A R AS LA, (36.5.1%)
o WS, ASHellE ER AR
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a-eberle ‘A

We take care of it.

A Bk !
VE R GRS A fd !
CAT INIFICAT IVH ] B8 2 H B IR 28 0 vy i L VAL !
A S EIFIATIEZ N, TR R
fER!
S UIRIRHECAT I, CAT INELCAT VAR 4 £ .
D MHECAT, Zif# > 10kAEL> S0KARI i FEk R 22 .
O TETFUR TAEZ Bk i R AR R

A drfak !
O WRIRPTA ER ARG O E H OB T
O WIS ERAGMPTrARGEOR. (B, FLKED
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We take care of it.

5.6.3 & —AMiEE

L1-Netz1

L1-Netz 2 ——

[1-Netz3 1302

51,
N £

PE '

e

HAH———] | oy

42 1) %1- 1 H9PQI-DE

fEFAZE BRI, A2 Pl U BB S AR- AR A3~ H R 34
I LLER BA MR AL AR R (B, =AML R JF BT PSR AT R .

HEiE B EK: !
TSGR ) ik H
CAT NIFICAT IVH ] B2 HH 3L PN £ 1 vy 4 i FRLIAL |
O IR TAEZRT, TER A AN HE!
O WAURHBECAT I, CAT INERCAT VIR 4 .
O RAECAT, LZAE > 10kAEL> SOKAK] i 77 AR (R 42
S FEHUA TAEZ Tk e B R

Last /
Load
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We take care of it. a-eberle A

A drfak !
O WRORPITAT R R Y O E H BRI .
O WAESFEAGMPTrARAER. (B, FERKED

Page 37



We take care of it.

5.6.4 =H=LRHINERE

Last /
Load

1IEEBRFZ R4S
:L\lg = Sésl S2 Slg
11l
il

T LT FE A5 5 7 [ R 7 e P 2% = 2635 12 /9PQI-DE

1 ER

S IEHRPESIA (Bt ERFIPQI-DE.

O MR E R e, R AR B R

O MRS VIR GL&AD o GEE SRS BT IED
O WEALSFMHR.
S WA FEH .

S WEHMAKRHE,
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a-eberle ‘A

We take care of it.

TE34k% 1 W Fh % EEPQI-DE L YR
E WIRAEIL B IINGIN FE: T i, IR0 i, A = S lEn, Mt
FELVRIN o

A Bk !
VE B SE R A fd !
CAT NIFICAT IVHR AT B 2 HH B T 48 00 vy J i LA !
A O IR TAEZ AT, ER A A it i e s !
fa !
o UIRIRAECAT I, CAT INELCAT VIR % £ .
O IRIECAT, Z1H > 10kAEE> SOKAML & fh BRI 42 .
O TEIFUR LAE Bk i ELR AR R B

A drfak !
O WRIRPTH ER RS O E H RN T
O WAIESERAGMPTrARGEOR. (B, FERKED
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We take care of it.

5.6.4.1 VEIEEE; Aron E#

A DLPE R 1 1 2 B B L B VIE Bzl AroniEdz . X SR AU AE 3R L B T H
1) VA GEE PSR EAT BOED
2) Aroni®EE CE AT BEED

L1

L3

Last /
Load

51052

I
-
&

2 22D 0 Qe D

'S
’J‘
jni]
mf
o]
/]
5]
L1
=
nf
&
uf
=]
- |
I

LT FE PR 9 7 1R B P24 OV 186/ Aron H155 117 /19PQI-DE
3L MR AT RE KRR E
0 HEHEHSEERE: 1. 2. 3. 4
0 HEESSER:: 1. 2. 3. 4,
gﬁgﬁﬁﬁﬁﬁ%ﬂ%ﬁﬁﬁﬁﬁﬁiﬁo%ﬂ%%?%%ﬂ%&ﬁ*ﬁ%%%ﬁﬁmwiﬁ
T o
O WRRE TR (348 . GEd SRS s TIRED
° WEWHERITHE.
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a-eberle )A

We take care of it.

1 Z AR RS ER:

R BEE L1, L2, L3, NJE 1 ur U2 |us | une

v R, Hthl 2 E |uz |us |E :
v RS, Bh 12 3 ur |E |us |E

v RERE, Hedh 13 4 ur |uz |E |E

1 ZrHE R S E:

EERCE

FLI LRSS L, L2, L3,N 1 i1 i2 is in
FELT LS L2, L3 2 i2 is ia
HH BB RS L1, L3 3 i1 - i3 is
FELI FLJE S L1, L2 4 i1 i2 ia

REH B EK !
T TR 5 P ke !
CAT HIFICAT IVH ] B2t I DA £ oy L FL VA !
O IR TAEZ AT, TR E AN A
O WFUHRHBECAT I, CAT INELCAT VIR 46
O MRHECAT, ZfH > 10kABE> SOKA R i TR ARIG 22 .
S METFIA TAEZ Ak i i B A K

A dfak !
O HTRITAER RS O E H A HERN .
O WIS ERAGMPTARSEOR.  (Fln, FILKED
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We take care of it.

57 Ko

5.7.1 RS232 / RS485 B0
PQI-DEELF B/~ i) FYERS2325KRS485 (1 B 47482 1 . FE40 RITh AEIE 1T WinPQ Lite (AT LR /R #5111 244
B EHE
1PN DhRe AT A
0 Modbus (RS232 / RS485)
0 KEZFIMHBTEI % R A5 5
HEZER, HZNH6.5.2%,
5.7.1.1 EEEMHEEERS232 / RS4853: 1

B i 15 T RE
77 RS485 Pos (A)
76 RS485 Neg (B)
75 CTS

COM 1 (X7) 74 RxD
73 GND
72 RTS
71 TxD
87 RS485 Pos (A)
86 RS485 Neg (B)
85 CTS

COM 2 (X8) 84 RxD
83 GND
82 RTS
81 TxD
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We take care of it. a-eberle ‘A

RS485 Bus
,,,,,,,, Z-RS485 Pos (A)
ﬁ-- 5485 Neg (B)
RS 232

-
O
e | -

A

i PP

pep———— T

laca ol

=

-L PE
FELE N IPQI-DE COM #2171 !
r{' RS232FIIRSA85 % i FH XU B e . FIT A LA 1) B it 2= #0620V ] RE S 1 5 1 T

HH LR 42 !
TE IR ASEE I RSA85 K] H A FE 4 K 51200 m, RS232[1f K HL 45 K At 15 m!

1 &ERS485

R FHSE— N A e — Nl A& k. ik, 7EPQI-DE FRME T Com 12 O IFRILHE “ Term 1”
FCom2EE ) “ Term2” . Mm@ “ ON” F1JF

O KEWASDIPTF 4B & JNON:
0 RBZ&imcFTIT

O PINRIGHREERE N “x7
0 Bg&mtocm
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We take care of it.

5.7.2 PT100/PT1000 & B #IA
PQI-DEE A ] TA0 T i PRI B IR i N o RS RIS, 359 7% A ) LG R R K

FERIRSLL I BB 2. HeAh, BB AR AE A 1 2 7 3R A5 i 1.9kohm . PQI-DE
I H B =AE R

1 224 B BE 1 1/ Pt100
TE226 I HL B R, FLYRZR A R LA AR 25 A & 7E

s

il

PT100
PT1000

1 PT100 34k %
28 HL FH A 2 i AEAR RS BE L Pl 34 ) Hi B M

PT100
PT1000

1 PT100 4Z& I B B%
AZEHI| S SE AV R T BB G B A5 IR R

PT100
PT1000
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We take care of it. a-eberle ‘A

5.7.3 E 5N

PQI-DEFL# A A BIHIA (ROM) , FITAEJRTITHG LSRR IR 0 AJEFI T2, Bkah LR
R L

FITA B0U5E HLIRE30mA A A e £ FL I LR A 48 T L 1)1 91/92.

1 EF R LR TR
L1
L2 ~ 5
L3 %8
N - -
PE a N\
Differenzstromwandler
residual current transformer . | _ N - T
I B PEZE B L BB AT I
Differenzstromwandler
residual current transformer
|_1 PN
L2 [\ Sy
13 ] 2 8
N \ l s )
PE Ps —

AL /L2 /3 / NIE I 245
TR B AT I
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We take care of it.

5.7.4  ZkH

iy HH 4k PRSI DD AR B LU
0 4k 23B0O1 A 14k s 28
W1 2% 1 B R
O 4kHi2%B02 — BO4 —H &5 HT S A e i 7

WA IR B S, 4k HL28B02 — BO4IZ i — b, W EES
7.4.4 4% A1

<
1
L]
i
B
8

S ]s]=]=]s]

)
..4
A

U EEA G AT DL DR R, AR B E BRI !
BRI I XS HHATIERL ! T BOAESS5. 4 E IR E

A A fEk !
fak! S TEIMRTARZHY, IR S A Lk !

HHEEEK!
O WA SRR CE e HE BN AT .
O UAESFE AT BAER ., (B, RELKE)

A R TR YL
A=t O URT AT B ARAS i 5 1 53
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We take care of it. a-eberle ‘A

5.7.1 b s LN

PQI-DEEA \AZadktfilf N, o] DL H A Bgs DL T DiRe:
0 idsEAR R4
0 ThRPIE M R 8] (b (557.5.2.755)
0 AT sE)
TN & THFH T48-250 V AC/ DCHELE,  H R HLSP A I BN DL REAEE -
0 EHF>35V
0 fKH <20V
0

A il
O AEFFHATARL A, WRIE A A A U

A drfak !
O MRFTEER RS O e H OB .

S DAUHSTHEAGR A BRSER.  (F, RAKED

HEBE M
O WAL

e O fEHANE (B
S EMibkf!
O L R YRR
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We take care of it.

5.8 WE/IThEE
PQI-DE £ 1 ZD S AR T R b, LU 2

i Wi

EN50160 K YR 5 bR 1

IEC61000-2-2 A% B X HH R IEC61000-2-2 EMCHR#E
IEC61000-2-12 Ff S B9 H FRTIEC61000-2-12 EMCHRTE
IEC61000-3-6/7 15 & B X R IEC61000-3-6 / 7 EMCHRHE
IEC61000-2-4 (Class 1, 2, 3) IEC61000-2-4 (1. 2. 32%) TOLEMCHRHE
IEC61000-3-2/3 IEC61000-3-2 / 3y FEL I R B BRAE
NRS048/IEEE519 NRS048 / |EEE519 [ i FEL VR i & b 14
IEC61000-4-30 Class A ed. 3 IEC61000-4-30 AZK iz 3 L BE o = Al & 7 7%
IEC61000-4-7 151149 kHz[KJIEC61000-4-7 EMCHR
IEC61000-4-15 IEC61000-4-15 A K5kl &

5.8.1  EHIER:
SN[ 52 116 00 2 ] 1 58 AR 24 ] 8 g 0 2 P 1) 1) B P I 8ie 3. i I (B 4 mT DATE
BHEZrh B oS s B
0 10/12 J& 1 (200ms)

1/

n*Fb(r] LB E 2 F2 2] 60 FD)

150/180 )& #1(3F)

n* 38 (W LA E 2 72 31 60 #5)

10 43

2 /N

O O O o o o

150/ 10
180T min
IES RS v Y
IR, 105/ (IEC61000-4-30)

FSJ 11 1) e P

<
<
<
<
<

R, TAbs#ERZE (10s) v
r.m.s.f (IEC61000-4-30) v |V v VvV v
WRBR, T/ 2B IR 1 i 7 v

MR Z %), FAWZ [%) (IEC61000-4-30) v |V v |V

9% 73 Hs n=0..50 (IEC61000-4-7) v v v |V

10/12 T 3 4 4L B KAE n =2..50 v

B] 83 43 2H n=0..49 (IEC61000-4-7) v |V v |V

BB AE (THDS) (IEC61000-4-7) v |V v VIV Iy |V
FEAIBUE KA (PWHD) v |V v VIV I|v |V
A/ IE SR, FEbR s v |V v [vIviv v
ANV, F/IERF v v v VvV v
iE. fi. FFHE v |V v V|V I|v |V
I B (R ) v |V v Vv I|v |V
[NAZ (IEC61000-4-15) v |V

fik i) A 45 (IEC61000-4-15) v v

FHLYE FEL IR 915 5 [%] (IEC61000-4-30) v |V

FHE RS AL GEZF D n=2.50 BIZEAMNSH HIE vV VoV

BREAT T8 1..35, 2kHz..9kHz, r.m.s. (IEC61000-4-7) v [V|VIv v
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a-eberle ‘A

We take care of it.

Yo e ; 10/ 150/
R D
NI 2R S
r.m.s. {0 v |V v v |[vI|v |v
T/2-H PR AE v
14 4 n=0..50 (IEC61000-4-7) v |V v v
10/12 T 18I 43 2H 1) KAEin =2..50 v
[EJ 19 43 2H n=0..49 (IEC61000-4-7) v |V v |V
KBS (THDS) (IEC61000-4-7) v |V v |V V|V |v
SE R v |V v v V|V |V
JREBINEGE B 4E (PWHD) v |V v v v |v |V
Je AT VS FRLIL (PHC) v |V v v V|V |V
K-Z3 v |V v v Vv |V
AN, BT, PhRE v |V v |V V|V |v
A, F/IEFT v |V v v V|V |v
1E, fi, EFMHE v |V v v V|V [V
HHE () v |V v v [V|v [V
ARSI AL A GEE ) N =2..50 BIFEA S % L v v vV
SR TE 1..35, 2kHz..9kHz, r.m.s. (IEC61000-4-7)) v |V VvV

=
*

flElfE R AR

I, &

A, B

A T, A

i oh, B
NG, A
A, B

T (1), A

T (1),

i eTh Otk , ME
HheTh Otk . B
AT Ok , ME

NENEERREEREER
NN R R
N R R AR RN =
N R R R
NN EREEREER

ATy Otk , B

S 2 1
R ThE ]
HINThHR, & v v |V v
HINhR, B8 v v |V v

AN E

TIIZE,

KNI, B8
TN E

MAETN R, HE

MAETR, B8

SR NI, HHE
RPN, D&

LW INIZR, HE

FPW TN (A, BB
SR TR, HHE

SEP AL DAL A, AR

NN
R
NEN
NN

AN RYAERNENENENENENENENERN

NERRRRERR
NE R RERR
NERRERRERR
NERRRRERR
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ST, BB

SEPAAE DAL A, e B

TEDME AR T A, A

TR T,

ANINRNE, MR, B

LI N, MR, B

COSo +hric, HHE, B&E

SINg +hric, AHE, SE

COSo + LU DA (i, HHE, B&

COSo MM, BMERE(-1..0.41):

N R ERERERRERER
N R R ERERERER
NEVEVENENENENENENEN

NENENENRNRVENRVRNRN

N R REREERERR

i A T [k (] B (¥~ 3594 T D%, AH &

il R S R R E S

fish P IS 1R (8] B P9~ 35 FE Th D48, A

fi A FR IS TR ] B 120 0T D, i i

5.8.2 PQ EHH

b E
HUH B (1/2)

i

v

g

R ET (T/2)

AN

FL s BT (T/2)

v

HL R PRIE AL (T/2)

HEpIR RN e

i A8 4K (10min)

A 4/ [T
v

HL AN (10min)

FLYE HL {5 5 (150/180T)

LR 1 (10min)

HLJE THD (10min)

FEL B SE RS I ZE PST (10min)

L KB A AR PLT (10min)

A (10s)

5.8.3 O BK

i e 7
r.m.s. AHHEE (T/2)

AN R ANERN RN

r.m.s. #H - #H HJE (T/2)

NN =

rm.s. SRAR/PIER - U (T/2)

PR (T/2)

7 HLE (T/2)

EFHIE (T/2)

SENRNRNENRN =

MHHJEAM (1/2)

L B (BRI AR

= A R BEIE (BT UER As)

FRA/ T R - L BB BIY (BOE U8 As)

+/- 114

r.m.s. #HHLIAL (T/2)

v

r.m.s. 2/ FHESHR (T/2)

B (T/2)

ANANAN

v

ANRNEN

b (B S

T, B 0%

EizRoe

PN
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5.8.4 N EE
PQI-DEFC % T 1 GBIFI P 47 Ak B FIRH A AF A S0 B . I RE AT LA R B S 2 1 B0 CFiFo) R208
BT B 7 5 B H BT 5%
RGN, IR A0 X 45
EGEEE, 5 RANFR50%
e T ST A D 4 T 54
TERRESELR B b TE105- B BER B, 800/ AN &, 1% &% R %4 LA%1E 32140
A B T 800 M AR B, I IR, HUE, i AITh R
LiJ AT DL I S0 SN fE AL . 1% A Eberle I S0 £

5.8.41 SD KHENE

RV AN 7SO, WAAZRAEAE FISDR AR IR Z A AT I3 .
Rl B IL7 R BT Hodhs
il B30 K B BT 2l
R FT A it S A SRS AT 1 S BRI
T8 (R8> = SDRFIRAAB G, JRPIHR R fEas . WRSDRAT1
GB, JUSDF B [A] B 22 LA APQI-DEH RIS IR 2 . (FRIIAAE)
SD Sync method

[7 days
30 days
Snapshot
circular (ext.)

il “BE” WA, PQI-DER HBNEBN, R PTILHI A Rk A 2 HRISDF b
HPERAEGE R I/ KN N1 GB. i & i 2 W] LU B3 2GBIR A7 fi# < o

WL TR E ISR, BRAE7.3.24 8 P4 T A TR RS R BISCHE, ZIEAS TR
B, O ARAEAESD R IR H s

==
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FERRFER “ALE” o, BoR T BRI AR

| Reset recorder
Remove SD card
SD sync level 35%

SD capacity (free/total) 2.5GB/8.0GB

O ERUAE R, IHEE “IUHSDR” ThRg.
“MIBRSDR " Thfers (R AT fif s 0 DN e A 2USDAF A R TRE, JRREBGZ R LAEAT MIER -

VIEE RN
FH T AN TE A PR 1 B ) B 45308 25 O
O (EEIRSDRZHI, WAUME “HNSDR” Thit, PAMRESE
PN

1A

PQI-DE] I AE 43 AT FH (R R 2 it [X A 1) P 81 GB P A7 K A7k BT 6 I 44 -
WG X R 3 a0 R

0 512 MBIEMfEAit#S, T BT &40

0 416 MBTEIR(Eitias, T HBEICE OREEaEIE; WEBHRMSED

0 16 MBIEINEfE S, T H B SO AL o &
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a-eberle Z.

6.

6.1

PQI-DEF#R1E
N

M PQI-DE N UH TR, AR LLA S« BB, HR0E 5% 13031 S ICRHAT 1K
R, LI S USRS TR PQR B Ak .

[i]
[i]

6.2

VAR BT A LR A PATRS, d T E Rk, BRECR A RS E0midx
AN I R o

M RRAR 2,001 46, AULE A5 58 42 56 B Ja A T a6l & e i1 x|

PI8a v B -Bh T BIBRAE

n] U PQI-DE_E [ ST+ 7 AT LT #AF :

1 AT #sk R

E 7] 3 4k 2

1) b/ A A Sk B
R [A ]

1 Enter §& :
B
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6.3 BXARXR-MEIE
1 SR 1/2

Setup wizard

Language

English

0 #E#PQ-DEIES

Setup wizard 0 #EFEPowerQuality bRk
PQ standard J
Pk t7E LR A 2 gt AT 4
EN50160-LV — {REHBEM => EN50160-LV
— HEHEN => EN50160-MV
— FEBEMN => EN50160-HV

PQ standard

FEAEENS01601H UL H s B~ (1) E 3l 28 A v B ATAR R AE -
FL R F S (R e 2 s i N S I B, RIAE LA A2 IEC618504% 11 | A] F T 1IEC61850%: M 1 %k#E . W.5513.3%

1 m52/3

Setup wizard

4 cond., 3 phase

FEA UL E /M 2% 3% 4% PQI-DE

Setup wizard

Net frequency [Hz]
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1 FRMBEBENFELZER, BSLEs6HEHER,
BIE~3itH
BN ERL “ 3RS 7, “ AARIIRE” FI/EL “ 4 x TRARMAE” K€ Wi sk R B
5. .
TE3 FAR A4 T N4 2 B D146 o
TE=ZR M, T AT R AR 2 F R 1T B
TEAFURE R/ 4 x VSRR, FrE AR R R B R . .
TEAT R L /854 x1
SEEBEME, BrE
RE T 2 S 35 4
H, LR A 5

1 m5e6/7

Setup wizard

Voltage Converter

AL RS s X R FRIZRIIR 4 R 2 I E 3

SeHE Wiz AR AR XN T R TR AT R 5 FE I 8]
2k

Current Converter

1 .
Hif: —Kk=20,000V / k= 100V; #Ht %= 200

HL: W]Z= 100A /I 2= 5A; i %= 20

WRAEDEIR RS TIRHEE, WICEm AT R BEES L E, ONIZAE IO A 28 v B R m) 78
i BANEE (0-690V LL)
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1 m& 7/8

KERS
0 KHEEZHHE
PR RS B R E RN SRS (DR A

Setup wizard W2 AR A & 0 SR SR HLE !
' 0 w1
TEAZE M %5 = 230V 3RS AL . [V] P-N: 230.00

0 w2
FE4 AR 2% Hh= 500V R4 FL & . [V] P- N: 500.00

Reference voltage P-N [V]

FRERS

0 Wk i SR/ SRR %
BEEBAL T T oE k. B At ERER S/ SRRk

32R 2% = 100V LR FEL R 3R LR R 2% R 40

Setup wizard

AN IR
102.000
20.000V * 102 % =2 1 [ 20400V .
VI P-P_2040000 XS BT fik A IR AN L RE P S - S M .
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1 &8s

Setup wizard

15.08.19

Setup wizard

T4 H BARIE (8] A A 8] (UTC+ 1)

14:14:42

Setup wizard

Timezone intern

[ ]

El T REF, BECRENUTC+IN X, FHEAH HShAERYIIIEE. & X AR /48 E
BRI N 2 21
H4FIEC61000-4-30, TFEAMEE, HIWINTP / DCF77 / GPS. XL B ESE7.4.75 iR,

1 mSe

Setup wizard

O DHCP:
deactivated EA‘E?"H%DHCP: i’i%ﬁﬁﬁﬁ‘]ﬁlPi&iﬁM‘ﬁﬁET—ﬁﬁPiﬁﬁfﬁﬁ
WwWE

DHCP L% : WA L A B 4% INDHCP AR 45 5 SR B AL P Hb 1k !
0 1P Huht:
B NITHE 2 10 [ 2 IP Rk

Setup wizard

IP address

192.168.56.95
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Setup wizard

Subnet mask

255.255.0.0
0 THE:
0 HNT MR
0 M. i
UNCES

Setup wizard

Gateway

192.168.0.1

[ ]
III EH) BT, PQI-DEMH & E NIPHEINE192.168.56.95F1 1 W15 255.255.0.0,
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1 1A% 7 (B >v2.0)

Setup wizard

active

Requires WinPQ version 5 or higher!

0 HEMA

w3 P

B A IS, W HRER . R
T SRR T ELIS T 0 LA 0sR  Fiki A
{IWinPQIWinPQ lite e PF A TE R %2 SR A T 5 ek 4
BT AN

@ T, i5ie Nl SR 55 !

JevEBN R AR

1 SR AE AR FH 1R 9 % R A oAt F T oS E B i i (Bldn, B
B0 7 T X 2% B R AL T e (IVPNAR TR 77 2D, DL 2 A 20 22
WESSHMERLEMNTLZ A E.  , KAWInPQEE S5 PQik
2% 2 (B A BEA N WA R B & Ui A . WA B TR S5/ TR
ASIIWINPQAR S, EAWinPQfR 4585 5 = i A 1) 2 48 BN AE
AR N IEAT .

[ ]
B AR A SO R T TR B A E R & LA PQAR SN AT 52 AR
ZGWE ( ( BDEWHEB) HER) .

FELB 7T, B 7nEs, #UCER B .

Lock menu
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1HSs
Setup wizard 0 EXRE:
BEi, AR W& A W E, WA DUBOH R E R 5.
Activate sétiiigs? WRAZ I SR b, WH T AR AT DA E, KRR

HUB R shic e, A S E S — RO R I

WA R

EH A

B BT

A I 17 5 T4 B
0 WEZSHMEENN RE.

THR R EIETE), LR B Fimaks

o O o o
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WA R0 R BESR A e & e 25 AL 3 1
WERNER, HELEREE, B, S8R
K (THD) , IR(EMBEERIEHE.

il
-
G-
-
-
-
-

N
EE s o= T 1 SR B Vo @D BB BRI . A RORERA AR AT R, 0
P K AE5 0 B e 1) 35 2RI 2
PAUN B b it 7 BRI LS R -

A

ulLP : SRR LR
L, L2, L3, N

U M 0079  0.053  0.053  0.052 WS NE (+/-)
| W 25.99  68.58  26.32  98.23 | B, AT EE I 1 2k L R B (
P v SAEKRED) THDIHHH2
S| 28 HA40 Y, H2 Z& H50 /& 7]
THDU 1+ 0.000  0.000  0.000  0.000 1
THDI [ 0.000  0.000  0.000  0.000 | GER e

G Hz  0.000
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'S w1 2328
© 2.321

G Wl +0.175
D varl 2.321
G 1.000
| cos phi 1.000

H30

[Wh]
[Wh]
[Wh]

VARh]

VARh]

VAR]

| [max 1T [A]

| |max 77 kAl

O O O O o o

O O O O o o

SHLAED)Z

Q: ALY (BRF5)
P: I Y)%

D: RE I P) &

PF: Dj 3 A%

Cos phi: cos Phi

Ep = A DIHLRE

mt=5ﬁ%%%ﬁ%(E%)

Ep-. = feftHIA DI fRE (%5
Eq= é?ﬁljJEEFJb

Eq+ = ZH L) Eﬁﬁ %‘

Eq- = R IIHREE (s

1073 FL IR L I A KA
FEAH L AR I Sk

0

0
0
0

e Ja— R I

BT R A )

30K H

S S () AT DE i 2 B

HE XL
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5L

Recorder

ol i, AN ARERPQFEMSE, TR

O R T L 5 FIRMS 2 R tHILE (3 SR

RMs o 0 o
(PQfvenis 126 816 3432

The break of the event coun-

ters is at 24:00 hrs at the change of day.
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-0y

Device information

| Firmware
| Build

| Date

| Time

| S/N

VAN

Display page 7

Licence information

Sampling rate
[/ 40 kHz

SCADA
[Vi IEC60870-5-104
[ IEC61850

IR

Security

RSA2 Fingerprint (md5)

79:c4:3f:b5: 0d:ac:a3:85:

7d:83:fa:3b: 7f:c1:fe:5e

ECDSA Fingerprint (md5)
ac:52:9a:65: cd:e0:fa:6d:
8c:6¢:d1:78: a0:93:c4:4d

2.1.0
14057
15.08.19
14:22:54
19025758
1197801

PQI-DE /¥ #% H JIHIA [ ) =4 i [ F

TNl AT S aEIRTI A DL =5 S
e REIH, PQI-DE A 3R1FIEC61850iH
SYEA]

PQI-DE f{) A SAHISSH RSATEZL, HTi@id
WinPQ lite / WinPQAX - 3#E4T 1 F I IE

FA T8 S B A WinkQ lite / WinPQitk4Ti% 3%
IGUE FIPQI-DE A F 25 5H 11SSH  ECDSA+R 4L

[

T I il 26 B 725 42 5233 (ECDSA)
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6.5 XEHIM

Tﬁ?%@ﬁtﬂ R R R SOy B . EIREMAT, MR
PAR 35

| Parameters
Time setup
Basic setting

Memory
Interface config.
SCADA

W
e

6.5.1

1S THE 1
Parameters

(Net type 4 cond., 3 phase
Net frequency [Hz] 50
Voltage transducer 1.00

Current transducer 1.00
Nominal Voltage [V] 230.0
Reference voltage [%)] 100.000
Reference voltage [V] 398.37
Nominal current [A] 5.0

1 Mzt
NS SRR “ 3ARRIRG 7, “ AR AN/ “ 4 x LIARRURR KR E Wi FL RE T
.
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FE3 A4 RIS 2 T8 D) He o

FE3 AR, T SR AT R AR £ i
JEHEN.

FEAFRBM A/ x 1EBMNE, rf
FEL R SO R S 20 e e R A 5

[4 cond., 3 phase
4 cond, 1 phase
3 conductors

1 EHRER
i B AR 5 B N 50HZE60HZ . FEDCIW 2% Hh i FHIN, B DA ZUE I 2 5.
1 HBEA

o N TR L AR VR R FRLE 2 T ) LR
Bldn: HE: #IZ%= 20000V /XK= 100V; 4 %= 200

1 B
o} T 40 2 HL R RN YR 2 LA 2 TR PRI EE 2R
Blan: IR WIZ= 100A JIk Zi= 5A; ¥k 2 %= 20

1 R EBEE/SEZHE
FRFREL S B BN E N -
TEAZE HL X Hh= 230VHI 2L L |

FE3ZL L= 100V ER HLR I, SR R 8. Yo EH T 25 R B E N ShRAk
JEA R RIAE -

= A~B1: 20,000V * 105 % =24 H1[£21,000V I /& FTA il BB LA S HURE IR B S () 264
ILI B 2: S00VIEIY (£-28) 230V * 125%=287.5V (£-Hh)

FRFR IR
FRR HEL AL PQI-DEAR #i5 i N\ 1 FEL IR LRSS AR AR s 48 24 (€30 / €31) MRFMETTHA I = .
13l

i F IR EE A NSAR AR R 2% (ThEEC30/ C31) HAR L 2% R2E5 11k 150, %iE IR A: 5Ax 150A =
750A
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1 2%iEE8
Parameters

| Reference channel UIN
Power measurement Standard
Flicker calc. 230V

S € SOH TR A R ] [ 20 ) 0 e

1 DHENE
AT DL AN 5 1) B8 HH 328 14 2% [ A o ) D 2R 1 B
0 FRIEDIN 4011058 28 NI R+ - BFEA AT R H (R&EH % E)
O M T D25, MAE B IR A AP I

N

G E SRR R B R AR, LR AR R
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6.5.2 B 18] B

PQI-DEEAT 2 Fukt i FR KNS [R] S5 T R BH R R e . EAEMTIGOLN, AEberle#R BUE T HkS
PRI (] [F AR &, IR R I ()45 5 (B

6.5.2.1 DCF77 B8
A KT LB L AN EDCE 770 g (e [E] /B 1 PR 1] /5 L PR D SRR R] . e S B kAT DL R E.

Time setup

| Time protocol DCF77

advanced 55 4EDCF77 T 46 Fa I B i B[] (] 2
Tim one intern +01:00

DST INT

DST {hange

BEY 15.08.19

Tim 15:16:04

DCF7/7 setup

[ Interface type i
Timezone extern RS232 / RS4854% 11 I IDCF77% & LA} DCF

ES X
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6.5.2.2 EBEDCF77 GPSHT 4P

AUE FHcoMLE LIVE NN e [E1 2542 11,
EHIDCFI 4T . PQI-DEf%R 5 4111.9024.01, 5 E DL FAi4k:

function DCF Clock Wires Description
e 77 RS485 Pos (A)
= f!ET 76 RS485 Neg (B)
% ‘ 75 CTS
£l _L COM1(X7) |74 RxD DCF £ Ek- N Bh =i B {5 5
73 GND DCF 1) 1 £k-Ff #l= GND
' 72 RTS DCFI4L4-Ff 8=+ 6V
o 71 TXD DCF ) F £&-Hi 4= -6V
E%_ET 87 RS485 Pos (A)
EE? 86 RS485 Neg (B)
G,
;;;f 85 TS
EEE} comM2(x8) |84 RXD
- 83 GND
Eﬂwl 82 RTS
81 XD

O AT, S8k 3RIRs232
O AREBIFIX: + xIFIX CRRAHh SR IR ECHE I 1))
O AHEBIFIXC: +x/NSHENI X (PQIE B 27 I 7]
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6.5.2.3 FEINERE

Time setup O W IR B
‘ F3h): AR E R AW & ET3hHAT .
(Timeprotocol ~ Manual  EESEHNIEEERSE? e iyl R
Timezone intern +01:00 0 DST
DST INT . , .
DST change INT: IR [X 1508 A B A A7 7R B8t
Date 15.08.19 ZHORAT S
Time 15:17:05 OFF: S & /A& B B & .

O HI: fA i H
O Faif e HE At (a)D
O IFTEL: AN 40 2t A )

PQI-DE T4 X IO A1\ T X 15 P P TBEHRUTCRE R . A A R
il I AUTCH AL
PRl BRI A X !

6.5.2.1 REZXFHEK (RLH-ELH)

R DSTHEAEA L B NN ES, WPQI-DENHS I /4 I Al ¥t E A3 k4. PQI-DEfFHEA UL =41%
B P9
DST changg

Winter to summer
Date
Time

Day of week
Summer to winter
BEIE
Time

| Day of week

T R E R S Z 25
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O HAMHF: EART —ESK H /A6y, o —F e g 2485 BT e H 4 dr i
BMNT5E. EEHE TR

O TAFH: Mg AE BT Hedk.

O I FeH R R E CEHITIR) .

1 7~ 1: BRYH 48 E
ME Z= B & (AR IR A+ iR e — AN 2 H 1903:008E47, I 18] 271 7902:00.
AT B 2 (R AR 2423 H 1) fee i — AN 9T H (1902:003E 4T, I [ BE 5 903:00,

BRILR ZRIBR
Date and Month : 25.10 25.3
Day :: Sunday Sunday
Time : 03:00 02:00

X e 2§ PQI-DERE

M25.1088 2 fa R RTH % R3S E ey E AR, Bl ZH2sHEZ ErsE— 2 ESH. T+ H
H31KR, Frbl2sHEZ FERIEHHBHA R TAMEE—1EMH.

125382 JE A H RSB SO E AR, Bl 3SHR&E G — 1N EH.

1 7~ 2: KA P97’ BR M
ME ZF|L B ERAT4H 15— A B BTH #103:008E17, B[] 5 2 [1102:00 hrs
MAZE R B R AG A AE10 A [192:0000 55— BT H BE7, 18] 5 MCN03:00.

Summer to wintertime Winter to summertime
Date and Month : 1.4 1.10
Day: Sunday Sunday
Time: 03:00 02:00

RSB IRAEAR KRBT 4, PQI-DEARZAAE0L.AEZ Jm I EH — 2 H B 3T NE F 3%
F R, IF HAG2AE01.10802 Ja (155 — N2 W H B it WA TR B =1k

6.5.2.2 NTPH}|AJE

PQI-DER] LUK H & 5 M ZEI TR Bl (NTP) [FlZB B 28 I FINTPAR 55 4% . 4 FINTPAR 45 28 V1%
Aemg PR I (S 5 & .
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LS SNTPAR 55 3 ()20, (HAZR T AN IR, AEIFED .

Time Setup HTJ' I‘ETJTJJ‘i/S(
NTP: B8] 15 B A2 38 5 X 25 HH FRINTP AR 55 2 44

(Timeprotocol ~ NTP |EEER

advanced

Timezone intern +01:00

DST INT EidRd YT, TP ANTPAR S

DST change At o

Date 15.08.19

Time 15:19:26

TP setup The PQI-DE supports up to four time servers

TEM 2. o E Bl DA i AEfR B
NTPAR %575 «

| Time server 1 IP

Timeserver 1Port 123 EESEER-PETEETS
Time server 2 IP

Time server 2 Port NS TR) R 55 28 P Pt bk Fsf ) AR 5% 2% 1.3 11

Time server 3 IP :

e o N T LA FINT RS- 28 0 P9 245
Time server 4 |P

Time server 4 Port

o

° BB TEIL T, NTPARSS 2R 12 “ 123”7 NTP, FHAZA] LA BE 17 MINTP IR 55 25
VR WUAE FH E B0 D NSIINTP AR 5585 « 145K 20 FT 6 J2 B0 s IPINTPAR 545 4%

b e Y9 2 0 https://de.wikipedia.org/wiki/Network Time Protocol

Page 72


https://de.wikipedia.org/wiki/Network_Time_Protocol

We take care of it.
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6.5.2.3 NMEA-ZDART A1t B

Time setup

| Time protocol
advanced
Timezone intern
DST
DST change
BEIE
Time

{MEA setup

| NMEA protocol
PCM protocol

NMEA:ZDA

+01:00
INT

15.08.19
15:20:28

ANMEATMY 5 B RS232 / RS4854% [
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6.5.2.4 NMEA-RMC time setting

Time setup

| Time protocol NMEA:RMC
advanced

Timezone intern +01:00

DST INT

DST change

BEIE 15.08.19
Time 15:21:14

NMEA-Einstellungen

| NMEA-Protokoll
PCM-Protokoll

NNMEAMY 5 B RS232 / RS4854% I
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6.5.2.5 IRIG-Bi ] B

XA 2R 2 TE) RO RIS Ol FRCONIRIGES TS ) 2 FH AR S (045 S AR RS 3. s i e i T 4 11
1 - B bR AE FIGPSEZ IS LIl 5 TE & IRIGH H

PQI-DEE A COM 28211, w] DA FHRE A 1IRIG BA% k47 i) (] [5] 25 .
{EPQI-DE |, AZi%k 5 IEHA A% ZUIRIG-BXX0..3E0IRIG-Bxx4-7, LA [F WA (I X, LA{EPQI-DER] LLAg
F IERA I UTCHS [R) 8K

IRIG-B formats 0 to 3 IRIG-B formats 4 to 7

Time setup 1/ Time setup

| Time protocol IRIG-Bxx0..3
advanced

Timezone intern +01:00

DST INT

DST change

Date 15.08.19
Time 15:22:36

| Time protocol IRIG-Bxx4..7
advanced

Timezone intern +01:00

DST INT

DST change

BEY(E 15.08.19
Time 15:23:17

IRIGB setup 1/ IRIGB setup

| Interface type
Timezone extern

| Interface type
Timezone extern

0 EFEIRIG-BI&E R
0 WHEMNINBIRIG BI Bl A& 2% fricoM 24 AR X
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6.5.2.6 |EEE 1344H R B

|EEE 13442 5E Y EER R A M ESENIFRE.  IRIG-BIN (B FS IR B4 WISy, MEFRE, 54
B, ASHuBS (A WF2 FflleapPE B

BRIEEE1344VMN AL, B ZIAEPQI-DE_I B [P ) [a] ek X ik ez 10, DAEPQI-DERT LALE P 358 BLIE A
AIUTCHY [R]ER AT fig I B b

Time setup

| Time protocol IEEE1344
advanced 5IRIG-BE [ W S [ [F) 20 (FF &
Timezone intern +01:00 IEEE1344)
DST INT
DST change
Date 15.08.19
Time 15:23:48

IEEE1344 setup

[ Interface type
Timezone extern

e E T TR X
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6.5.3  FEmiXKE

Basic setting

| Language English
Wizard
Menu password 0000
Lock menu
Reset events
Reset energy counter
Reset Imax

0 &% BHEERNES
O BahixdE: WAk EHT AR & i E. BRI, IR a3E5,
RIEAHMBL. ErLIpErEY “ B E” EAGFRE.
PAT B ER, RMBRACGE BRI s . BeAh, BT R SA S I E A, 58
B BEACR EE N R,
O SRHEGERS: AT DA 407 K7 (1 55 R BH L ) e % 1 L
O BUESH: MR AT LABUE
O BRICF A AYBFEIC R APQEAF A AT B b L B N0, B A7 il a P K P A Il &
HAE P FII PR -
0 EEREEE: W& BRI REE TH s 5 E N0,
0 HEEERKHBI: EXRKNHEARMET L EE.
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6.5.4 FELBERLZLER
T LI g /Ry 25 R SR A P e 46 U I«

Menu password

IRy ie 7S, WGl B B UG A i B E

Menu password Menu password

Invalid passwaord! Invalid password!

[ooo 0000

O N\ IEWF) 2 5
O FREIEAIA
BUE, mIDUE P B W R AT SR SRS AR PR
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6.5.5 WS
“HIBRSDE” THAEES L4 Py E A7 (s 25 10 0 B O3 S ) BISDAZ A R I ThAS,  FFRRIIGZ R LAHEAT IR .

7Reset recorder
[ Remove SD card
SD sync level 100%

SD capacity (free/total) 2.5GB/8.0GB

6.5.6 WEBLEO

PQI-DEEA H T 5% F i B A4 WinPQ LiteEkWinPQIE(S [ITCP / IPFEH . AJLILE “FE0” SEHrh ik B b
EHISH

Interface config.
| DHCP deactivated

IP address 172.16.3.1
Subnet mask 255.255.0.0

Gateway 192.168.0.1

m EH) &S, PQI-DEMIH ¥ E NIPHiNE192.168.56.95F1 1 M A5255.255.0.0.

1 DHCP
J& FH 4% FHDHCP
0 DHCPZEH]:
{CRAEH [E g 1IpHbtl, PATE R —5 4.
0 DHCPEIIS:
TAX I }¥ 4% H (K] DHCP AR 45 2 e HL 1P i bt
1 ek /- PIFERS /P 5%

N A G B P btk LA R SRR ) 7 ARG AT OC . W R BB B 5 PO E M I & I8, 1B I R
{Am o TR R SN 13118
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7. WinPQX% & i 44

Hu 2 IWInPQ lite PP B F /& % | ] INetwork Analyzer PQI-DA smartF1PQI-DEGI &), B £
UL Dhfe:

WX 2% 43 #14% PQI-DA smartF1PQI-DE 1) ¥ &

TELE 7 il 2 20

I B 15 2% 13 D = A4

PPA I 2 e

PQI-DE ] [El 1 5538

WRARE GEM

m Ty B 5 K 1 E5d B A PEAS P WinPQRT BUAMYT 25 4 RESCHFA. EberlefE — N RGUH R LI BT
WM BIMUK A LRI 28 3T . R B AR B A B8 vT AR L LE RS BT AR A %A%
I & HA — D AR AGERE . VR A RS BTE R i AR SO H &R 4t 5 sh 1)
o AT RLE R IR A% . WinPQER A S R AR AT B B

7.1 ZIRVHERMF

BIFIR LR A, T 2R COBNCD-ROMERZ e b IR 1 E AR B DI, W ZBere /7
A5 EIERE. B, i FICD-ROMIRENBIIR H 3, SAJR A Sk 2y, TP ECE
ZRHEAT G Windowstrif, CLFFIEN “PEimEAR” LR BRI WIEH BT RS BRI E
CHARHD WML RE T+ B ik d.

R 2 AR S A S BRI H
1

A\

L= B
Widesnes T 45 P Ao 7E A PC AT b 1 B B2
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1 38 I i T AR SEP R K A
i FHWindows “#z il Itk ” MPC_EAH B2 A4
E“BAf”, “winPQlite” 6B R, 1R “MER” FEMIBR RS .
—UHINE, RIS, AR RREER:, R e M. EEFRT 28T, YA R BT
At

1 FEH
10T DLEEFRAT TR iy b e SR 70 7= 2L “ FRJRRE B/ WinPQ lite” TS 4K 2194k B A4 A1 B 58 8T DA
Y RTREA: www.a-eberle.de

IR B 2 R AT A R, A OR T CAE R AT DD e
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7.2 HHEHELKE

FESE AT “ 307 AT LAEAT DL B
1 EARE

General settings Color settings

Write Logfile

Syslog (UDP) | localhost

Compress Files

Language

Data Folder

BN I

Syslog (UDP) : H & H S Wis it syslog i d izt X 2545 i o

PR WE CE S5 S E shi )

R A

17 B A D B0 0 SO . v OB LB 40 B AR SO e 4544, 1 ks PQU-DE A & 4K
PEAFAEIED: \ measurement data \.

1 FeikE

o O O O

B coor1
B color2
}i’ Color 3 ]

Color 5
B colors

| Color?
Color 8

Color 9
B colrio

AU AR i ok s T
P 2 B o PO S A PP A 1
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7.3  EEHHFIPQI-DE
W “H T b, AT, ZB TS IEWInPQ lite ST EKRIN R U 01 N EIE, IE5E
PR & A

" WinPQite 5.0.0- 12062019

E N TR R Z A R, B 7 IXERAERHIA, RISy« TR 4 VEFE I PQI-DE for

»

Administrators

7.3.1 BIEBREHG

HFITZ e ZORIIR R, BPFRA 92,0808 R A KA Eberle it & BAT Z I, [AILAE FIWinPQ
lite AN I 4w A 2% R 40 I EAT X 4 o
FELUNBO T, Tt — DB E U AT 7EWInPQ lite B A Hh G 5 % -
O FFAEB R AR T V2.0/ B %
0 fERAREMV2.0 H AT AR B % .
0 A GREHEMRA V2.0, HACEEE T EHEAR

UnSR DA B BRGNS, W E A S AR e e el N T e e B E B %, WAUEEE 6. 25 1
i

7311 RFHSPEI-FEERE

Vow Tl T I pevice selection:
0 PQI-DA smart

0 PQI-DE
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73.12 MHESPEL-HRLEE

Add PQ-device:

o Add device:
® Connect a device that has already been set up.

-, Finish commissioning with IT security:
- Complete commissioning of a new device with activated IT security option.

© Create a tile for an offline device.

& o [© o]
A}
7.3.1.3 [HFPE-KEZENX

" Wizard
|—
!

Mode

@ Compatibility mode:

' without IT security option

- Security mode:

' IT security option enabled

@ Bak @ ok | [ cance
A} ».
73.1.4 SSBA-BR/ERE

-
‘Wizard
|-
|

Choose conne ction type:

@ TCP/IP - Network interface

© use

@ Bak | [Nt ©| ® ok | [€ Cancel

W EmF R BERIEFRER
“ERORENRE. 7

EHETRRENDR-ZERE:
0 AL
5 MTCP / PIBAE AR N
05:3ce 5=v
TCP / IPIEAS ¥ & fff F SSH
BOINE

REERE
A LLil i USBERTCP / 1P (4R {5 iE
k&

IR AEFUSBIZ L1, AZBAE DA T D 3R
HIEFE.
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a-eberle ‘A

7.3.1.5 [P ES-IPRRA
wod e OIS
I
O Zurick| |weiter © | | & oK 0 Abbmcﬂ
73.1.6 3B EKe-1pHibt

P/ Port

192.168.2.94]

5040

(@ 4] werw © [ ox | [ oo

IPhR AL

AT PATEIPVARITIPVE Z [AIIEATIX 730 4 HTIX
JH I W S HFIPV6
BRINERZ NIPVA,

| MEASRHTIPHLIE

B NG R 2% B Pya b B R B 11
fE6.3H e F 5, BRiku
BT pride A =X

Oz it biRI22

OFE MR 3 1150400

sty “HE 7 DB R B E A Bl — MR, T BB RO R A
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732 ERSEA TSRS
I 2 TR AR B AB FHUTICRIORE, MIXHRAE TS 5 SR DL TR, LI B 1k

2 TR R/, R LA BeEE, Hhde Tra AP EE, AR R
{98
T AEZEGE RO E R A G R , BAGE i FAPATEIRB T
wsE7.3.1.1. FHTREFEE.
73.21 HEMS-EH

TWizard A - B - 209090909092

TR LT IR e A
“ i FRITAE AR SE R

Connect a device that has already been set up.

o Finish commissioning with IT security:
Complete commissioning of a new device with activated IT security option.

Create a tile for an offline device.

[@® Bk | [Nt O] ok | [€ cancel

73.22 RwENIF-IEERE
e e T2 i R e e A B
' 0 FohiktE (57.3.23

=) FohfANTa
W, PN & rpith
HE /A
sl 0 RIS (557.3.2.4
)

i FH Ve A AR AR S

[@ Bak | [Nt O] o« | [@ Cancef‘
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a-eberle ‘A

73.23 ZEMS-FM

e
Wizard

Serial number of device:

14004438

73.24 HEMSHRRTH

-
‘Wizard

Setup with identification file:
Load identification file

Information from identification file:

Serial number:

ECDSA Fingerprint:
»:
Port:
[@ wa| [hen ©] [@ ot | [© e
A Offnen  Sommm— b
@-\,  Computer b Wi ager (H) » Anlage_ Name_17042557 » .\4,” Anlage_Geraete-Name_17042.. 0
Organisieren = Neuer Ordner = 0 @
4 Name - Anderungsdatum  Typ GroBe
% Computer
1 2019 14.06.201911:19 Dateiordner
&, Lokaler Datentrager (C)
1 scratchpad 14.06.2019 1118 Dateiordner
(s Data (D)
1117042557 aei 14.06.2019 11:19 AEL-Datei 1KB

( DataBase_ext (E)

— Valume (F)

a Data_ext (G:)

e Wechseldatentrager (H:)

3 Firme -

4 httpsi//cloud.a-eberle.de/remote.php)
gk transfer (\TurboNAS) (T:)
% Users (ADC-Svr2012R2) (U7)

Dateiname: 17042557.¢i

v |Ident File (".aei) v
[ ) [

ANTHATHRE, LHRENGHEH
MAXBHFSS, DEE 5
R R L — N

WRAHT322FH FEFE T “Arild
SO T, W oAZIERE “ T
A AR @ IS SD-RIEET* .aei 3
(#55.8.471)

* aei M HFREITEELR, BT
5, ECDSATEZL, IPHuhAITELS Y 8%
EBBAREE . T DAEN B S
F HRXMISDF LIHEIE
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Setup with identification file:
Load identification file

Information from identification file:

Serial number: 14094458

ECDSA Fingerprint: :2f0ete2:55:23:23:65:7b:17:40:
IP: 192.168.56.211

Port: 22

7325 ZEFEF-APRE
"Wizard
—-— .
I
requir
@ Back net @) | [® ok
L l
Information

User created successfully:

192.168.56.211 22 - Anlage Messfeld-Name Geraste-Name

oK |

SR, K H SN ER TS
IFTA1E 2.

TR, FE o “4kE” 2R,
5 20 K ECDSATR 205 T B 4 B
TREUIEAT LI, DAME—I0IE B 477 !
Ly N7 RN B i
s

P OE XK=t CEEG, #
B, WD PR AtE, &
k- S WU Ry SE DN DDA

IRYE R SRS, 75 ZEARF A =TS 17

.

1SR L QR TS P 94
BB, MBI R R
“FiLP BRI

7% A M AL L5

ZASCRE A BRSO RR U B PR B

[i]

FREAT T4

B 7RO = E AL, B DR TP eI EE R . R EAR (9 =
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7.3.3 MR &ZRHING

AL AR B SR ER e B Bk

Edit

elete Device
date firmware

74 WHAERE

A DL IS v £ AR b Y ParaZ £l U7 in] PQIDA smarti ) S50 i% B . 7 LATE
HAMEREZMETRESE, DLW EEERohE K. 8
TS BT R4 32358 B R R BEAE BN I B B, ml DA X e q
K.

g (ERD BoRESHE DA NIXIE. WA g SHAHN S
Iy

BORIELE XK (AT .
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F3E. YEMII6E

AL S0V I IR P ORE) B A B B H s B S DI TG R B oo oo _
SN, FFAET.STTH BT 1T HIR . MRS5S 5 A-Eberle il 55 A1 A& 1
)ﬂ%%iﬁﬁﬁo %%i%%?‘iﬁﬁﬁmﬁggrﬁﬁﬁﬁ ! | Open Templates |
B CROE” 1R, KRR SRS HUROE R B . SRHETITEAR BT BOE | [ oo custom semplates |
SO T T AER [ AR 1 5 B —
| Export (CSV) |
| factory settings |
5 ENS0160 IR 19X 22 A fid 1 L
FFErENS0160 /14 H s 4 28 Al i e 15 L
FFErENS0160 (14 fHy e 04 28 Al i e 15 L
IEEES19H] T~ A Fy LI HL T
VB “ORAE” L, KR E R EIXMUCE. ) IR BRI &
FEREEE, A%, RN TIEREERS, ST RS K.
36
37 Frequency | e 50
38 Frequency ripple signal voltage [Hz] 168
39 Flicker bulb 1
40 Normalized voltage L-L-Sp. [percent from UNOM] 100
41 hysteresis 1/2-Perioden-voltage [percent from UC bzw. UC/: 1
Ferml @ 42 tolerance band fast voltage change RVC, dd [percent from Ut 1
Select the parameters which should be exported into the CSV 43 |dmax|-threshold f-ast\ffnltage change RVC [% from UC bzw. &
file. 44 threshold voltage dip (Dip) [percent from UC bzw. UC/1.73] 90
45 threshold voltage swell (threshold) [percent from UC bzw. U 110
46 threshold voltages interruption [percent from UC bzw. UC/1. 5
47 lower threshold 10s- network frequency /Hz 49,5
] WinPQ Interface (CCCT) - 48 higher threshold 10s-Total network frequency /Hz 50,5
“:l Tl'rl:estar:I: = 1 43 lower threshold 10min-voltage [percent from UC bzw. UC/1. 90
device designation 50 higher threshc_ld 10min- voltage [percent from UC bzw. UC/1 110
51 threshold 10min-THD [percent] 8
LngDi-Jk 52 threshold 10min-voltages unbalance [percent] 2
IP-Settings 53 threshold short time flicker PST 1
License Manager 54 threshold long time flicker PLT 1
5D-Card parameter 55 threshold 3 Sec -ripple signal voltages [percent from UC bzw. 9
Tirmestamp 56 Trigger-threshold 200ms-ripple signal voltage recorder [perc 1
Madbus 57 limit table 10min-voltages harmonic (H2) [percent] 2
Thresholds / Recording 58 threshold 10m?n—voltages harmon?c(m} [percent] 5
Binary Recordin 59 threshold 10min-voltages harmonic (H4) [percent] 1
v i 9 . L 60 threshold 10min-voltages harmonic (H5) [percent] 6
I'\u'flemorySettl.ngs (schrE|h.er) 61 threshold 10min-voltages harmonic (He) [percent] 0,5
Bin IO / Relais / LED-Settings 62 threshold 10min-voltages harmaonic (H7) [percent] 5
software manager < 63 threshold 10min-voltages harmonic (H8) [percent] 0,5
= 84 threshold 10min-voltages harmonic (H9) [percent] 15
m Abaort m Ok 65 threshold 10min-voltages harmonic (H10) [percent] 0,5
66 threshold 10min-voltages harmonic (H11) [percent] 3,5

JH TGt T i A 13 FEXT 17 Excel H1HICSV X1 B
¥Pa-DEEE V) WHEE, BAFHXPATEIF AT, A EBERE N B R %
RS EA . RIS O 22K !
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741 SEEH. BESEARE

E WERSEMBE D NIRed, TR R DXk G5 RERD - T
AR E A XN R . R )R, RS EER M AR, B
Basic settings P INF B FE AR o

HREMEEMEWE DU, ESHT—&F75.
Limits

h

I

Oscilloscope Rekorder

i
10ms RMS recorder

I

Ripple control

Time Settings
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7.42 EHEEE
P E B B AT LATE S AR 1 B A L1k 5

- PQI-DA smart Connection Settings

Basic Desktop v
=1t
Device Designation Norminal voltage PE / PP [V] (primary) 230,000 398372 Send
Basic settings
Operation name Operation-ABC Open Templates

-!si Name feeder Name-ABC Open custom templates

Device Name Device_123456789 Save

Limits
factory settings
requen onnection Configuration Voltage Inputs onnection Configuration Current Inputs S
Frequency C ion Configuration Voltage Inpi C ion Configuration C Inp
Uil Frequency ® 50Hz 60 Hz [ VILL, 2,13, N ¢ [ CTLL,12,13,N 3l
Oscill Rekord = :
SRR & S Reference Voltage Input Frequency Measurement | UIN 3|
S — Voltage transducer factor Current transducer factor
-
uLl 1,000 n 1,000
Network Type
10ms RMS recorder © 4 conductor system (3 pha ue2 1,000 12 1,000
@] 4 conductor system (independent s 1000 B 1000
3 conductor systen UNE 1,000 1 1,000
Ripple control
Measuring interval Flicker bulb Power Calculation
@ interval n-seconds-data class [s], 2.60 4 60 |» 120V curve © Unbalance: off
Time Settings interval N-Minute-data class [min] , 1..60 Al 15 [ © 230V curve Unbalance: on
Clo:
|CA\Program Files inPQSmart\Templ 50160_IEC61000-2-2_Low\Voltageaxml

AT ROGEMORE, Fra S5 TR+
7.42.1 PQI-DE

AT DLTE M Ab S N T SRR AT, CLBHRA 4 FEPQI-DE. YR E kI BISDF CUfER 48 B, X
AR RS H T 7EWinPQ lite S 2o, W T IEWinPQEdE f Fh st 47 ME— 43 id

7422 EERE

FRRREE CSERe) DURER VAT (—IK) o PQI-DEATA filt /& BB R PQEE 5 2% % & I
FREE . 32824 FR R BRAR B A2 7 o 1Y S-SR HL
%1 U120400V. 7E4ZLMZE T, FiE 7 FARE B g, Flan230v.

7.423 R

16458 P X AR R IR B FH TR M B ) 25 L R SN

7.42.4 WEARE

I 244 2T {34

WRERE T3IRIR RS, WA K- 0K i T AR HEENSO160 I T T PRALAE . 7E4 IR R G

» P AR E S EUY B L R E . R RO ANIA S R RS, R TS A
RS
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7.425 HEFNBERE@MANEELE

e PRI B AR TR 3 R EAD R 2 B AN T SR M AN AT I B 1 B A AR TR RS A R AR TR 2R A b
151

H & : 12 = 20.000V;{%X 2= 100V; % & ¥uL1 = 200

FLJT: 100A / 5A =¥ 2 %= 20

7.42.6 JIEEFE

P B A A TR T D SR TR BENAD RN Bt o B 1 AN L8] 41, PQI-DEIE AT L H iR 19 (18] B e % VF
ZAH. Blin, ER RS B ERE N KT (A RAR 4 S BN R BRI .

7.4.2.7 N BHLRAERY

EFE120VE230VINAE B Ze AT TS . 7E120 VRS (Biltn, E£E) b, $8E 7 5230VERS (fltn,
KD AN [H] e A AR il 2%

7.42.8 IhER{HHE

BTG . TR R 5 BT I B 4 RO TS IR B 3]
s ST IO ST RO
¥ I
R DINAOT10552 543 2% H 51 HL /- JE 5 5 s MBI JE D 35 A e ORI
BRSO U A TR
AP Kb
ey S e
2605 BB 0 S SRR S 0 RO, (LM S A S
HEHCR DA B R
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7.43 [R{E

PRSI, KT SE I 24 B B E A BN PR AR R B AR R A . S Ve G w] LA e F P
. BEBCE X ARAEIR T A B L U A AR AEAAR !
(s -°*]

a Slowvoltage change Basc Deaiop
Tolerance 100% positive 110 negative % [ Send
Basic settings ——
[ Open Templates
A Voltage Changes (Dip/Swell) e —
o tom templates |
_g Threshold 100% [%] positive %] 110 negative [%] 90 | Open custom templstes |
Save
Limits {7
7 Rapid voltage change { factory settings
Um Hysteresis RVC [%] 1 Detection limit for RVC [%] 6
Oscilloscope Rekord
Network Frequency
Threshold 99,50% positive [Hz] 50,5 negative [Hz] 495
10ms RMS recorder Unbalance [%] Flicker THD
Tolerance 95.00% %] 2 Threshold long time flicker PLT 1 Tolerance 95.00% [%] 8
_ Threshold short time flicker PST 1
Ripple control
Time Setting:
Harmonics o 2
Il | I I I I I I Tolerance 95.00% (%] 2
T[T T T ) NN = .
ose
[ |Ci\Program Files QSmart\Temp 160_IEC61000-2-2_Ls ]

N T ETER T, A SRR TS fEss s E i UR R T &M (pE) B
E Tk
1 #BEEL
18 B TR AR AL AP L R AL I R 1) (AT VRS B, 1S AN AR .
1 R
FHH T V50 B AR EEL R 1) F0 VR AT Al 22 1)L BRAE AN T PRAE
1 AP
ANPA18ET PR PR AR
HRNE!'S
K DA RNV A P A BR AR
1 THD
SR O BRI AR PR A
1 BRI
T P R PR L VR 8
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7.4.4 TRIEAFCFAX

A DLTE e 5 rh B R SR A B AE, BRI C RAs A A S5 1, DLROR AR 10 3% A i) AR B8
o FEBCANBCE A, & AT RUE BIE DV AUE FUE 1+ 10% F1-10%

E Voltage- / current trigger Basic Desktop =
. . Lower threshold Upper threshold Step [V] Phase Step [°] Envelope @
Basic settings active passive v active passive v ? ® Trigger(%]
Open Templates
uL1 | B 20 v B 110 ] 10 [ 6 O 2 Open custom templates
= uL2 £ | 20 v ] 110 [} 10 = 6 E 20 Save
Limits — — e —, - = —
uL3 ¥ | 90 v ] 110 ] 10 1= 6 & 20 factory settings
UNE £l ] 30 | 10 | 20
Oscilloscope Rekorder w2 @ @ 90 v B 110 ] 10 & 2
— u23 = E 90 v ] 110 B 10 B8 20
In (V53 £ B Y V] ] 110 B 10 B8 20
10ms RMS recorder
i ] ] 005 O ] 10 ] 1 Display current values in
] @ F ] ] ®
e vl El E 0,05 [ ] 10 E 1 @A
Ripple control B B F 0,05 F @] 10 @] 1 of nominal current 5 A
@ 1 [ ] 25 ] 1
Time Settings
Symmetrical Components Trigger
Uflflervoltage C_)\{ervoltage Ov_ervoltage Fero:seruence
positive sequence  positive sequence negative sequence tem
component component component & @
active [ 20 [} 110 B 10 [ 30
passive [ ] 90 = 110 | 10 E 30
Frequency Trigger
active passive
Frequency: Lower Limit [Hz] 72} 495 F 495
Frequency Step [ 05
Frequency : Upper limit [Hz] [+ 50,5 = 50,5
Binary Trigger
Binary input falling edge 1 = Binary input falling edge 2 =
Trigger Command v
Binary Input Rising Edge 1 = Binary Input Rising Edge 2 =
Recorder length / Pre-event time
Sampling Frequency : 40960Hz / 10240Hz [ 10240 % Minimum Recorder Time [ms] 400
Pre-Event Time [ms] 100 Maximum Recorder Time [ms] 1000
‘ Close
| |C:\Program Files (x86)\WinPQSmart\Temp pe\EN50160_IEC61000-2-2_LowVoltagexml

N HEEREN T, A SE0SRD BT AL IR BRI AN BRI, T2 AR S AT TE R
TR . AR 2 EO] LR O AHE, R BLE R R R LU (FERATC B P ik
B .

AP MIRMSTL S A% il A BUE AN S 58 AL . P I8 IS BUS7E M M D seas h B sl 4

o
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7.4.4.1 HEFERAR

WE, bk RSB AR E L, fltn. 230 vEk20400V (CEREAREHEE) .
WER R /WA (10ms RMSTED KT N itk BESGE S ik BIE, N7ERMSAE BRSSO A7 kA2 1)
LT, IR,

WHHRRAFTE R SEM B, WA mR S TFEIds. Rk, %% & ] DU 20AH T T IE5Z #h 26 1)
CUHS KRR AR EM (Blhn, @ERmA) o sebe b, J@% 8wk E fE40E B E 10 % 325
% HIE FE Y o

7.44.2 XRTEMKES
R T HRE RIS R R, WITIRId . .
7.443 SRR
U SRV B AR SR AN R B R ), DAS — R0 ) tH AR A, DR ik R 2344 T IR 10 %
7.4.4.4 —HHflfR
I S A AT A B R A N 12 () R BRI R BT, R IR IO R .
7.44.5 CFREKCERIEHT

A KEIRE T At I0 R S 10BN (B Vi . CRAZZ A N D) o SRR (A€ SO (k) S0t
RAEZ AT IS A TE

PQI-DE e A SR AL T e MO EENI R RIS AR . BRI, R AR %1, it R K2
JER BB RACFACSE o 1% RE AT AR o R 34 51 RS A 2l DA S AS AR AR, DT it DR AT 2
A EpE A7 |
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7.4.46 EBh/HBNER
Eahfh R, Bl BEMNTRRIRES FRERIA RS, .
#Esh fd o Vi MAS A SR IPPIRZS BH BRSO AR, Bl BRI G .

M T FAF I IR RS AR AT LS e TR, ALK BEA A, Bttt Th et /idxARH K
PRS2 1 i s I il D K B Bt (1 T e !

1Bl BEEEER “E3h” A “HEh” flk BB i

Active Passive
“ Trigger Signal hold time “ Trigger Signal hold time
T =k | I_ = =
Lower ! ! 1 I
threshold 1 . T
I '
| |
| | | — L .
Pre-event time s |msssimm) Min recorder time Pre-event time < Min recorder time )
i » Max recorder time Max recorder time
e
L

Recorder length Recorder length

1 fil2: BAEIER “E307 A B0 fl AN E kR i A

Active Passive

I “ “ Tr?ggermgnal hold time
|
Lower | 1
threshold | I
I |
Pre-event time (=== Min recorder time — 1st Trigger (active)

Max recorder time
Min recorder time — 2nd Trigger (passive)

>

Recorder length
INFO: WIS AE fik & A5 5 DR FF IS H) 2 J5 B e /ME SR BE N B 5 — MR 264, WK id =8 e i /K
FE B e KK
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1 I3 BABIER “E307 M “%3h” MKKNERER, BERlx e fhR s SRR R
PN L]

Active Active - Retrigger Passive
F = e vebeaiee mee=——
! 1
Lower
......... | RIS e e
threshold | :
A
L -— .
Pre-event time <z Min recorder time — 1st Trigger (active) Pre-event time Min recorder time
m===)  Max recorder time

Min recorder time — 2nd Trigger (active)

Recorder length

B8 fE “flR M5 S IREFI A7 WA A, T DAME L RN i E

Recorder length

Page 98



a-eberle ‘A

We take care of it.

7.45 RMS iCF1X

FELEE s, BT DA% B RMSIE K2 M fit k25 4F . 7EBRIABEE Y, Ba SUE BE 3 B bR 1+
10% F1-10% .

a Voltage- / current trigger BosicOssking &
. ) Lower threshold Upper threshold Step [V] Phase Step [°] Envelope @
Basic settings active passive v active passive v 5 2 Trigger(%]
Open Templates
. uL1 )| B 20 ¥ B 110 ] 10 O 6 ] 2 Open custom templates
- . WM 2 w . mle w] £ RS
Limits - — - —, — . -
; uL3 ] | % I O 110 ] 10 O 6 [ 2 factory settings
m UNE @ ] 30 ] 10 B8 20
Oscilloscope Rekorder Civ: = | e W a 1o ] 0 o 2
u23 = B 90 @ ] 110 B 10 B8 20
@ (1531 £ ] 20 @ ] 110 ] 10 ] 20
10ms RMS recorder
n E E 0,05 [ E 10 E 1 Display current values in
n B . . %
e vl E E 0,05 [ ] 10 E 1 @A
Ripple control B B F 0,05 [ & 10 & 1 of nominal current 5 A
1 ] ] 25 ] 1
Time Settings
Symmetrical Components Trigger
Uflflervoltage O_Yervoltage Ov_ervoltage Zero sequence
positive sequence  positive sequence negative sequence rm
component component component e @
active [ 90 =] 110 | 10 ] 30
passive [ ] 90 = 110 E 10 ] 30
Frequency Trigger
active passive
Frequency: Lower Limit [Hz] ] 495 E 495
Frequency Step [ 05
Frequency : Upper limit [Hz] ] 505 E 505
Binary Trigger
Binary input falling edge 1 E Binary input falling edge 2 [
Trigger Command |
Binary Input Rising Edge 1 E Binary Input Rising Edge 2 ]
Recorder length / Pre-event time
minimum recorder time [s] 10
pre-event time [s] 2 maximum recorder time [s] 30
Close
|C:\Program Files (x86)\WinPQSmart\Templates\Europe\EN50160_IEC61000-2-2_LowVoltage.xm|

| —
B AP s B SR AL R A B E ML GES W E—1) , BUEI A EEGE . R 7 BU KA/
SR, A R S AR B TEVE B

AP MIRMSTL SR A% il A BUE AN S 58 AL . P I8 IS BUA7E M M D seas h B shif 4

o
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7.4.6 SUPEIEH]
TR ST, DL S MO S0 (5 2 HT [Hz) R BB 8 3FD B A5 5 F R [UCH B 43 EL ]

Ripple control Basic Desktop

Frequency ripple signal Voltage [Hz] 168 Send

Basic settings Threshold 3 Sec -ripple signal Voltages [percent from
UC bzw. UC/1.731 9 Open Templates
Open custom templates

Save

factory settings

&
Ed
&
&

=

Oscilloscope Rekorder

Eﬂ

10ms RMS r

"

corder

HHE

Time Settings

Close

|C:\Program Files inPQSmart\Temp| pe\EN50160_IEC61000-2-2_LowVoltagexml

7.4.7 WHEIE
FEWE O, B ERRON AR E. 7 XEE, TEENXMEAN (DST) .

Basic Desktop ¥

- Timezone
=
-

DST Mode :] Timezone [(UTC) Koordinierte Weltzeit '7 ‘ Send
Open Templates
Open custom templates

‘ Save

Basic settings

Time sync Method

Time Synchronisation Method: (

“»

5§ B

E

Oscilloscope Rekorder

=i

10ms

bl

MS r

o

corder

El

Ripple control

a’
|

Close

| |C:\Program Files (x86)\WinPQSmart\T¢

plates\Europe\EN50160_IEC61000-2-2_LowVoltagexml

FETNTE, AT RAE RN 8] [F) A2 1) U7k
STk I, WU F T AR Bh, B ANGPS / DCFERNTP.  (IEC61000-4-30: AZ-l& J5ik! )
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y

a-eberle Zm.

RyEiLedE, SosNIBE. BERREDE, Bl A RePSI P ERIER, 1S I

A PLIEHE DL B8] [R) 20 U5 i
7.4.7.1 FEhN PR E
P AN H 3 S0 AL A S (8] T30 [F) 25 .

AW

Time sync Method

=7

535.3.2F,

R JE, ZINREE ST 2 HBUE .  LAEBEZ)
SEMNAL O A BEPATHIPAT . G BRI TR A AR TR, RN EFINES B E )5

Time Synchronisation Method: Manual Clock setting

Time Settings by Hand

Date PC 11.07.2018 Date Device

Local Time PC 08:53:25 Local Time Device

Time Synchronisation ‘

7.4.7.2 DCF77

5DCF77 4 i B FIP A% B . 111.9024.01,

Time sync Method

01.04.2018

01:42:20

Time Synchronisation Method: ‘ DCF77

4

Time settings DCF 77 with article 111.9024.01

Pulse-code Interface (COM2) COM2

Protocol l RS232 %

Timezone of time source: sign plus %
0
0

Timezone of time source: hour

Timezone of time source: minute

7.4.7.3 |EEE1344

FHEIEEE1344 3 T [P IR B

Time Settings [EEE 1344

Pulse-code Interface (COM2) COM2
Protocol RS232 %
Timezone of time source: sign plus % |

Timezone of time source: hour 0

Timezone of time source: minute 0

87654321

COom 2

87654321

GND

RxD

cTs

RS485 Neg/B

A —
2

Com 2

RxD

cTS

R$485 Nog/B

R$485 Pos/A

Shield — ]
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7.4.7.4 IRIGBO..3

HRAEIRIGBHE 203 HEAT [F)25 B B

Time sync Method

Time Synchronisation Method: IRIGBO..3

4

Time settings IRIG-B Formats 0 to 3

TxD

Pulse-code Interface (COM2) COM2 RTS— o
GND

Protocol | RS232 @ gg
R$485 Neg/B

Timezone of time source: sign | plus % 2'?.‘;?2 %

= 5 87654321
Timezone of time source: hour 0

Timezone of time source: minute 0

Com 2

7.4.7.5 IRIGB4..7
RPEIRIGBAS AR 7HAT R 1 B, 12 [IRIGBHS :0%3.
7.4.7.6  NMEA:RMC (GPS-Clock 111.7083)

HR 4 GPSHT 1111, 7083 FINMEA B LATH EA% XRMCHEAT R D % B

Time sync Method

Time Synchronisation Method: [ NMEA:RMC (GPS-clock 111.7083) ¢]

Time Settings NMEA RMC with GPS Clock 111.7083

Connection via COM1 and COM2 via RS485, Modbus RTU is not available in this mode.

NMEA Interface (COM1) RS232 %
Pulse-code Interface (COM2) RS232

7.4.7.7 NMEA:ZDA

ENMEATMXAITE EA% N ZDAFRI 11 & -
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7.4.7.8

PQI-DEFE — A1 2% H 85 22 S5 DU /NI 8] R 5545 o

Time Settings NTP

NTP Sever 1: IP address
NTP Sever 2: IP address
NTP Sever 3: IP address

NTP Sever 4: IP address

NTP Pollcycle [s]

NTP

60

0.0.00

0.0.00

0.0.00

0.0.00

B A AR RERES .

123

123

123

123

R PRI 1) e B AT RE 2 A2 I R B 10 S A S B R B R L RENTP, R OR R RIS S

A LAE BIFE L2 Wik A ZENTP IR 55 4 BORT FI A, NTPHS 2 ORI 5T B8 DA A i 18] [ 25 077925 |

@ g (£/b2ZStratum7) !
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75 WHARBREEFUHE

N T V5B RSP E, B C % S HU L B SCADA T,

BH.

751  BELK

B MIHALE “ &
&= WinPQSmart 02022015 W

device desig

FLARE o
“m——

IP-Settings
Modbus
4 PQ application

PQ-parameter

General user-settings

Trigger-parameter

Qszilloskope recorder ( User! )
1/2 cylcle -recorder ( User! )

4 Recording parameter

» 200ms-interval

» 150/180-Perioden-interval
» 10min-interval

» Zh-interval

> ls-interval

» 10s-interval

» N-seconds-interval

» M-seconds-interval

» Oscilloscope recorder

» 1/2 cyicle -recorder

» Timedaemon

B BRI 1 7 BRI LA L LU U m R i A e A2 SR I e e

“CEFPEY M RER R

Betriebsname UW Nord

Station name Station

street Strasse

number Nr

zip code Piz

city Ort

GPS coordinates GPS

Name feeder Trafo 102 ]

Groupe feeder

nominal voltage measurement point
nominal power measurement point
nominal frequency measurement point

Messfeld-Gruppe
Messfeld-Unenn
Messfeld-Inenn
Messfeld-f

Wessteld-Leitersys ]

Betriebsressourcen

Schweighot
PQI-DA smart
Betriebsmittelkennzeichen
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7.5.2  REFEF

SR “BMENILR” BE AR RN ITA SR LA L% 2. .

WinPQ Interface (CCCI)
device designation
IP-Settings

* License Manager
Maodbus

/4 Thresholds / Recording \
norm threshold values

Connection Settings

recorder trigger tresholds
oscilloscope recorder trigger length
10ms TRMS recorder
Triggermessage binary output

N Binary Recording Contral

/J Recording parameter \
* 200ms-interval

* 150/180-Period-interval

» 10min-interal
= Zh-interval

* ls-interval
* 10s-imterval
* N-seconds-interval
* [-minutes-interval

» Oscilloscope recorder
- o
* Binary Recording
Syslog
» IEC 60870-5-104

» Timedaemon

Limit values Power Quality,

Trigger settings for sequence of events recordings

Selecting the measurement values within the in-
terval classes
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7.5.2.1 HEHE

£ “RRERME” T, WE T ARETEA AT R RE B RS IO R . IR R SETEN 50160FREAFffAE ) ER

IWBET.

0 fH: PQI-DEFME—ZAE T LAREEY
0 BRik: BINEE

device designation
IP-Settings

> License Manager
Modbus

4 Thresholds / Recording

Frequency

Frequency ripple signal voltage [Hz]

Flicker bulb

Normalized voltage L-L-Sp. [percent from UNOM]

| norm threshold values

Connection Settings
recorder trigger tresholds
oscilloscope recorder trigger length
10ms TRMS recorder
Triggermessage binary output
Binary Recording Control
4 Recording parameter
» 200ms-interval
» 150/180-Period-interval
» 10min-interval
» 2h-interval
» 1s-interval
» 10s-interval
» N-seconds-interval
» N-minutes-interval
» Oscilloscope recorder
» 1/2 cycle -recorder
» Binary Recording
Syslog
» IEC 60870-5-104
» Timedaemon

> N
7.5.2.2 EHEERE
device designation
IP-Settings
» License Manager
Modbus
4 Thresholds / Recording
norm threshold values
Connection vSetting”s

recorder trigger tresholds
oscilloscope recorder trigger length
10ms TRMS recorder
Triggermessage binary output
Binary Recording Control

4 Recording parameter
» 200ms-interval
» 150/180-Period-interval
» 10min-interval
» 2h-interval
» ls-interval
» 10s-interval
» N-seconds-interval
» N-minutes-interval
» Oscilloscope recorder

lower threshold 10s- network frequency /Hz
higher threshold 10s-Total network frequency /Hz

threshold 10min-THD [percent]
threshold 10min-voltages unbalance [percent]
threshold short time flicker PST
threshold long time flicker PLT

(6]

limit table 10min-voltages harmonic (H2) [percent]
threshold 10min-voltages harmonic (H3) [percent]
threshold 10min-voltages harmonic (H4) [percent]

threshold 10min-voltages harmonic (H5) [percent]

threshold 10min-voltages harmonic (H6) [percent]

connection configuration voltage inputs
reference voltage input Frequency measurement
Power calculation

connection configuration current inputs
Network type

interval n-seconds-data class [s], 2..60
binary input for trigger interval-Power
interval N-Minute-data class [min] , 1.60
THD and THC calculation

voltage transducer factor (VT)

current transducer factor (CT)

Transducer correction factor UL
Transducer correction factor U2
Transducer correction factor U3
Transducer correction factor U4

CT correction factor I1

CT correction factor 12

CT correction factor I3

CT correction factor 14

FE B BTG AT AREAT DA EEA AR B L

lower threshold 10min-voltage [percent from UC bzw. UC/1.73]
higher threshold 10min- voltage [percent from UC bzw. UC/1...

threshold 3 Sec -ripple signal voltages [percent from UC bzw....
Trigger-threshold 200ms-ripple signal voltage recorder [perc...

50Hz
168
230V
100

|| | hysteresis 1/2-Perioden-voltage [percent from UC bzw. UC/1... 1
tolerance band fast voltage change RVC, dd [percent from U... 1
threshold voltage dip (Dip) [percent from UC bzw, UC/1.73] 90
threshold voltage swell (threshold) [percent from UC bzw. UC... 110
threshold voltages interruption [percent from UC bzw. UC/1.7... 5

495
50,5

=8
o

O OB VN E W RN ®

VTLL L2, 13N

UIN

without Unbalance Reactive Power
CTLL 2,13 N

4 - wire system ( three phase grid)
60

internal interval

15

H40

L e e e R e S S

v

v

v 50Hz
168

v 230V
100

90

110

495
50,5

= W
[~ =]
=3

O OB VN E W RN ®

VTLL L2, 13N

UIN

without Unbalance Reactive Power
CTLL 2,13 N

4 - wire system ( three phase grid)
60

internal interval

15

H40

L e e S S e S S
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l i@%%&%)\: 1\ 2\ 3\ 4
il VAL (PIAN LR TR
V-circuit, grounding L1

= . L245h=3E VT LIFIVT L3
V-circuit, grounding L2
V-circuit, grounding L3 L2RFAR A B 75

Sk
Tff S AR A N : U1, U2, U3, Une, U12, U23, U31
1 DhEGHE:
AT AL B DR BT A Th &
FRHEDINA0110-2; THE A1l To ) Ty 2 ik B 25 52 M PQI-DE R 7~ 2
W DA
1 EEBEREA:
‘;3'5’”'” I (M AroniEHE (HACT )
o CTL1, L3=FEELIAIL3, HRAE R &AL
ct's L1, L3
1 ct's L1, L2
1 PIZEIRRY.

4 - wire system ( three phase grid)
4 - wire system (unique independent phases )

3 - wire system
1 [EkE “ n” IR
2% b [ F - 2780 2 6 0%
1 Th KR e
internal interval

synchronised Power values at Binary Input 1
synchronised Power values at Binary Input 2

JIT T Dy A Re F ) b #0-5 L ik o R 2
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T NEIRE “ n” SrepEdmas:

H H [A]B5-15r 8 260705 (A E 15581
1 T+ THD / THC:

THA 2R 40K B2 22 50/ 14 UK
1HEARBRY (EEAEE=-D

it VT 20.000V / 100V = % %7200

1 BRAERSERY (EXEE=-1D

/~fil: CT 600V / 5A =%%1120

1 CTRIERET

bR T S R B2 A, TR AN CTIIE R Z ARG TR AL /5. TTREM
5232,
A5 P ERL I HLR SRS IE 2R %0 “ -17 ] DU i Bt B SO 7 1A
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7.5.2.3 TMIEFHMESE

FEMESE A, W] USRS i iR T SR AR A o XS AL T

R DA E AR, BT, HIAEAS T 1 E RN BR A A R

device designation trigger signal-hold time [s]
IP-Settings Frequency-hysteresis [Hz]

» License Manager Frequency : upper limit [Hz]
Modbus

4 Thresholds / Recording Frequency : lower limit [Hz]

RormihiresHoldvalties Frequency : threshold df 1/2 [Hz/s]

Connection Settings voltages-hysteresis [percent from UC bzw. UC/1.73]
recorder trigger tresholds _| | Star voltage: upper limit [percent from UC/1.73]
oscilloscope recorder trigger length Star voltage: lower limit [percent from UC/1.73]

10ms TRMS recorder Star voltage: threshold dU 1/2 [percent from UC/1.73]

T 3
Aiggstmessage binaiy output Star voltage: threshold dphi 1/2 /Grad

Binary Recording Control

4 Recording parameter Displacement voltage: upper limit [percent from UC/1.73]

» 200ms-interval Displacement voltage: threshold dU 1/2 [percent from UC/1.73]
» 150/180-Period-interval line-to-line voltage: upper limit [percent from UC]
» 10min-interval line-to-line voitage: lower limit [percent from UC]
> 2h-interval line-to-line voltage: threshold dU 1/2 [percent from UC]
Edsimenal Star voltage: threshold envelopentrigger [percent from UC/1....
» 10s-interval c 5 .
. line-to-line voltage: threshold envelopentrigger [percent fro...
» N-seconds-interval
SN iR rbarval Displacement voltage: threshold envelopentrigger [percent fr...
» Oscilloscope recorder positive sequence voltage: upper limit [percent from UC/1.73]
» 1/2 cycle -recorder 19| positive sequence voltage: lower limit [percent from UC/1.73]
il
line-to-line voltage: lower limit [percent from UC] a0
line-to-line voltage: threshold dU 1/2 [percent from UC) 10

T SR — A T R AR AR R 110 % B%90 %, U7 i 28 AT
R HARMSIE S 83 1 UG 10 5% .

0,05
50,5
495
05

110

il

0,05
50,5
495
05

110
90
10

30
10
110
90
10
20
20
20
110
90
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7.5.2.4 TRIEFICFAN
TN AR TR AR SR LI “ PR E R >IN A IC R A NI E. .

device designation minimum recorder length (Nr. of items) 4096 4096
[P-Settings maximum recorder length (Nr. of items) 10240 10240
R Hcerse Manager Rekorder pretime {Nr. of items) 1024 1024

Modbus

4 Thresholds / Recording jowenvoltage Tk cakie g L
norm threshold values lower voltage U2E -> aktive 1 1
Connection Settings lower voltage U3E -> aktive 1 1
recorder trigger tresholds lower voltage U12 -> aktive 1 1
oscilloscope recorder trigger length lower voltage U23 -> aktive 1 1
IR e oy lower voltage U31 -> aktive 1 1
Tri bi tput

Tlggermessage st fonii lower voltage U1E -> passive 0 0
Binary Recording Control i
4 Recording parameter lower voltage U2E -> passive 0 0
» 200ms-interval lower voltage U3E -> passive 0 0
» 150/180-Period-interval lower voltage U12 -> passive 0 0
»> 10min-interval lower voltage U23 -> passive 0 0
> Zh-interval lower voltage U31 -> passive 0 0
AL over voltage U1E -> aktive 1 1
» 10s-interval i
- over voltage U2E -> aktive 1 1
» N-seconds-interval
NG GatEral over voltage U3E -> aktive 1 1
» Oscilloscope recorder over voltage U12 -> aktive 1 £
» 1/2 cycle -recorder [ over voltage U23 -> aktive 1 1

R/AMERAKE: REFEREILRSKE
RAERSKE: WR—ASREKRRLEN AT RMERSKE, NPQ-DESHRTR
BRETREBRAKERBKE. WUERSTRE —MERBXFHIRRKERFBKE

[

Recorder pre time & 3% 8% SO 7E il & BB & A2 2 B R B [

Active Passive
“ Trigger Signal hold time ” Trigger Signal hold time
e ek | I— = ==
Lower e N 'V [ A R
threshold 1 . L)
I '
s ] { |
Pre-event time _—_ ;_ Min recorder time Pre-event time ; o _Min recorder time
» Max recorder time Max recorder time
L1
)
Lt
Recorder length Recordet length
TGN R =E S B T B (TR
e R=AEWE I (FAREEHD
Sampling frequency : 40960Hz / 10240Hz 10240 40960 10240 40960

TR AC AN P RAE I 1] DL 10240 Hz B 240960 Hz
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10,24kHz [ B K ALK 168D, TM40,96kHz K i Kk S LK B afh
R TBLH HE £40960HZ [0 T 28 K BE /R M)+ 20480 = 2P, FREAHZ H10240Hz [0 5 Ae K, DL
J500mstJE, RFESIHR 40960 Hz K .

7.5.2.5 10ms RMS{HICF

W BAIC AR Al BB (50HZ 10ms) SR 4R 10 kA 6K

device designation minimum recorder length (valuee) 1000 1000
[P-Settings maximum recorder length (valuee) 30000 3000
> Ir:/xlce:;e Manager Rekorder pretime (valuee) 250 250
lodbus 5
4 Thresholds / Recording liziming s aktrve S S ‘
horm theeshold values lower voltage U2E -> aktive 1 1
Connection Settings lower voltage U3E -> aktive 1 1
recorder trigger tresholds lower voltage U12 -> aktive 1 1 [
oscilloscope recorder trigger length lower voltage U23 -> aktive 1 1
19ms TRMS recoréer lower voltage U31 -> aktive 1 1 ‘
Trlggermessa?e binaty outpdt lower voltage ULE -> passive 0 0
Binary Recording Control .
» Recording parameter lower voltage U2E -> passive 0 0
» Binary Recording lower voltage U3E -> passive 0 0
Syslog lower voltage U12 -> passive 0 0
» IEC 60870-5-104 lower voltage U23 -> passive 0 0
» Timedaemon lower voltage U31 -> passive 0 0
over voltage ULE -> aktive 1 1
over voltage U2E -> aktive 1 1
over voltage U3E -> aktive 1 1
over voltage U12 -> aktive 1 1
=+= =z 7T S o
= DL, 2
52 W H7.5.2. 3 B Rl R B8
Active Passive
” Trigger Signal hold time “ Trigger Signal hold time
— — -1 I— F— -1
Lower 1 ! 1 '
threshold I 1 . T
]
| I
| B S S, | R | .
Pre-event time — {mmmmm |msssimm) Min recorder time . Pre-event time < Min recorder time )
i » Max recorder time Max recorder time

Recorder length Recorder length

RS KERH:
3000 x 10ms (¥E50Hz) r.m.sf SBUIEFAXHIKE N30%D.
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7.5.2.6

4 Thresholds / Recording

i AR 2

R DAFE 4K FL e g b i BRI SR A I T AT Al R A
A HCRAR PRI e TR ARSI 21 fich 24k e 23 H A S BEIS TR] /N - 10ms

norm threshold values

Connection Settings

recorder trigger tresholds

oscilloscope recorder trigger length
10ms TRMS recorder
Triggermessage binary output
Binary Recording Control

4 Recording parameter

» 200ms-interval

» 150/180-Period-interval

» 10min-interval
» 2h-interval
» 1s-interval

» 10s-interval

» N-seconds-interval

» N-minutes-interval

4 Oscilloscope recorder

Parameter oscilloscope recorder

» 1/2 cycle -recorder

» Binary Recording
Syslog

» IEC 60870-5-104

» Timedaemon

T BE PR A A

0

O O OO o o o

0

B/ L
EFR /T

4% L Rl &

HL R A B/ FELE B R
FHAE

A/ = A

AR A4

U LI/ v FELA
i TN

IUWET YUILGYE Vil T GAUVE
lower voltage U23 -> aktive

lower voltage U31 -> aktive

lower voltage U1E -> passive
lower voltage U2E -> passive
lower voltage U3E -> passive
lower voltage U12 -> passive
lower voltage U23 -> passive
lower voltage U31 -> passive

over voltage ULE -> aktive

| over voltage U2E -> aktive

over voltage U3E -> aktive
over voltage U12 -> aktive
over voltage U23 -> aktive

over voltage U31 -> aktive

| over voltage UNE -> aktive

over voltage ULE -> passive

| over voltage U2E -> passive

over voltage U3E -> passive
over voltage U12 -> passive
over voltage U23 -> passive
over voltage U31 -> passive
over voltage UNE -> passive

Trigger-command

lower voltage positive-sequence system -> aktive

over voltage positive-sequence system -> aktive

2B IRARER - AEE. 7 BERT, 4k

O O +H O O © ©O O O O FH = = = 1B B M O O O © O O +H - ¢

A LUK B e s A v BN AT IR BRES R (FE3h /48l kO
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7.5.2.7 & HEBBAZECS

M EFRARNE S, TLUR s AE (EPQ-DEIC RS . AT Ld i o4 A\ E shalids 1k
LA Tise:

0 FraKALFRS
0 IRPEEIERAL
0 WHEHIRMSIC F 2%

device designation Recording control with Binary Input none ¥ none
IP-Settings logic level recording control Recording ist running with low gauge at B.¥ Recording ist running with low gaug...
» License Manager
Modbus
4 Thresholds / Recording
norm threshold values
Connection Settings
recorder trigger tresholds
oscilloscope recorder trigger length
10ms TRMS recorder
Triggermessage binary output
| Binary Recording Control

» Recording parameter

EAT WA e ARSI PQI-DERIE S, AT LU AR
Binary input 1
Binary input 2

W AT T, LR B
i ol . - U | P ¢ n _ .

= Recording ist running with high gauge at Binary Input

Recording ist running with low gauge at Binary Input
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4 10min-interval

| voltagesvalues

Harmonic ulE / ulN
Interharmonic ulE / ulN
Harmonic u2E / u2N
Interharmonic u2E / u2N
Harmonic u3E / u3N
Interharmonic u3E / u3N
Harmonic u0E / uNE
Interharmonic u0E / uNE
Harmonic ul2
Interharmonic ul2
Harmonic u23
Interharmonic u23
Harmonic u31
Interharmonic u31
Angle of Harm, 2..50 from ulE/ulN

~ s Ara -

Ar s A

N
753 WEXSH
2t WE T IRRREEE R T T K A AR . DN R RS e 25w H
0 10/12 JEHA (200ms [EIBE)
0 150/180 & (3 seconds [A]ff)
0 10 7% a] ke
O 2 /NI Ta] B
0 1 AbIAIRE
0 10 #baIkG
0 NxFPIEE(YEH 2 to60)
0 NxZ2BhE R (FEHE 1 to 60 — FEA ¥ E A 15 min.)
WinPQ Interface (CCCI) # | |[¥] Total network frequency
device designation [¥] RMS value ulE/ ulN
IP-Settings V| RMS value u2E / u2N
» License Manager [¥] RMS value u3E / u3N
Modbus [¥] RMS value uOE / uNE
4 Thresholds / Recording V] RMS value u12
norm threshold values RMS value u23
Connection Settings BMSalue 03]
) [T Phasor value ulE / ulN
recorder trigger tresholds
illoscope recorder trigger length oLiTE S e
= - 5 0 9 [] Phasor value u2E / u2N
lo_ms RMS recor(:ier [7] Angle from phasor u2E / u2N
Tv;nggermessag_;e binary output [F] Phasor value u3E 7 u3N
Binary Recording Control .| |[Z] Angle from phasor u3E / u3N
4;Recording payameter [7] Phasor value uOE / uNE
& [7] Angle from phasor u0E / uNE
» 150/180-Period-interval ] Phasor value ul2

Angle from phasor ul2

EiE

Phasor value u23

Angle from phasor u23
Phasor value u31

Angle from phasor u31

Value from positive sequence

OREOOOI

Angle from positive sequence

<

Value from negativ sequence

3 [

Phase from negativ sequence

q

Value from zero system
Phase from zero system

Unbalance u 0 (zero/positv system) [percent]
THD from ulE / ulN [percent]
THD from u2E / u2N [percent]
HD from u3E / u3N [percent]
THD from uOE / uNE [percent]
THD from ul2 [percent]

NEORO|

FITA 0 I B B R AT SRAE 12 A 2
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a-eberle Zm.

RMS value u2E / u2N
RMS value u3E / u3N
RMS value uOE / uNE
RMS value ul2

AT AT DU “IRE 7 Dh RGO B AR 1 T S H

7.5.3.1 FHRIEFNSH

Xt T AR E SO JAIE A T A AT s I B

‘ Home

Open own
templates

Open default
templates

device designation
IP-Settings
Madbus
4 PQ application
PQ-parameter
General user-settings
Trigger-parameter
QOszilloskope recorder | User! )
1/2 eylcle -recorder ( User! )
4 Recording parameter
¥ 200ms-interval
» 150/180-Perioden-interval
» 10min-interval
» Zh-interval
» ls-interval
» 10s-interval
» M-seconds-interval
» M-seconds-interval

4 Qscilloscope recorder

4 1/2 cylcle -recorder

Time difference [TineReso] zero crossing Referenzphasor Start time

Frequency [Hz]

RMS value from ulE / ull
RMS value from uZE / uZN
RMS value from u3E / u3l
RMS value from u0E / uNE
RMS value from ul2

RMS value from u23

RMS value from u3l

RMS value from il

RMS value from i2

RMS value from i3

RMS value from iE £ iN
Phase-real power L1
Phase-reactive power L1
Phase-real power L2

Phase-reactive power L2

Oscilloscope data 3-wire- / 4-wire-[8 Phase-real power L3

Phase-reactive power L3

| 1/2 cylcle -value, 3-wire / 4-wire-5)l Total -real power

» Timedaemon

il

Total-displacement-reactive power

Phase Total-fundamental-apparent power 5 G

Value voltages-Phasor frem ulE / ulN
Phase voltages-Phasor from ulE /ulN
Value voltages-Phasor frem u2E / uZM

Vo SAC SR A REAE B4 i SIS D A

EEEEEEEEE

N OOoOoO0OoOooO
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7.6

LN EE

FELR” DHRENAELI BAEIRAE 7T 2 Mt Thfg
PRI AR IR T 45 -

Measure values Harmonic 2 - 50 Inter-Harmonic 2 - 50 Frequency bands 2 - 9 kHz Device panel
- Measure values li Voltage Ph-E 'i Voltage Ph-E 'i Voltage Ph-E ‘ l-
—_— —_— — S
|
Vector-Diagram h Voltage Ph-Ph 'i Voltage Ph-Ph 'i Voltage Ph-Ph l— Software Trigger
oscilloscope-picture ‘i Current ' i Current ' i Current
l FFT-Spectrum
>
)
761 MEE
|= [ Nray 27 327 NITEES
ToRHLUE, FLUAL, DA R AR (£ L A
Frequency Power Power factor THD
F 0,00 Hz P1: 0,00 W PF1: 1,00 THD U1E: 0,00 %
P2 0,00 W PF2: 1,00 THD U2E: 0,00 %
Voltage
P3: 0,00 W PF3: 1,00 THD U3E: 0,00 %
Sk 001V P total: 0,00 W PF Netz: 1,00 THD UNE: 0,00 %
s o1V Si: 0,00 VA THD U12: 0,00 %
2 Phase Angle
s o1V S2: 0,00 VA 2 THD U23: 0,00 %
L 933V Fsa: ooova  PHLL 0 THD U31L: 000 %
P 0OV S total: ooova  PHZ o THD11: 000 %
u23: 001V PHL3: 0,00 THD I2: 0,00%
usL: 001V cos PHL1: 1,00 THD I3 0,00%
cos PHL2: 1,00 THD 12: 000% -
cos PHL3: 1,00 Symetrie
cos PH: 1,00 Uu: 0,00 %
Current Reactive Power (fundamental) Distortion Power Reactive power total
I1: 0,00 A QL 0,00 VAR D1: 0,00 VAR Qi 0,00 VAR
12: 0,00 A Qv 0,00 VAR D2: 0,00 VAR Q2 0,00 VAR
13: 0,00 A Qv3: 0,00 VAR D3: 0,00 VAR Q3: 0,00 VAR
14: 0,00 A QV total: 0,00 VAR D total: 0,00 VAR Q total: 0,00 VAR
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A\

REH

Zeiger-Diagramm

7.6.2

254 V/1B A

12=152A <-97°

U3E=230,7 V <2107 W2E=2303 V <-30°

1B=153 A <146°

O R, R S TR . BT A R LIRS AR A SRR

N G
FHF LU N IE R 2 n 28 (40.96 kHz / 10.24kHz) -
0 SAfEEEELL, L2, L3, NE

0 SR-SEdHEL2, 123, L31
O FEYR L1, L2,L3,N

7.6.3

2014-08-01 14:22:59.779052 - 8192/23 199ms Online-Oszilloskop

2014-08-01 1422:59.979028

ok,

314l

;I "
i v T
142259800
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7.6.4  TELRIMEFFTHT
FELRFFT AT R T8 & [ VP AT E
0 KAEI#41,96kHz = FFT/M #7814 20kHz
0 SRFEHiZ10,24kHz = FFT4M T 714 5kHz

10 kHz / 110mV

:NLLA L ...I‘ LTI o LLL I | Ilr Lt gl H st il ‘.lh. nl e e e e i G M e e e bt s o
) pre=y s )

Bl BT ﬁ/ﬁ#éﬂ/fFFTf]‘ﬁ/ 1] T 1910 kHz 7 i,

Onli [2019-06-18 13:50:29]
005
004 (HiHH ‘ !
j \
003 i 1
, |
g |
e
oce || AN E
it
i |
| ‘ ‘ \
oo ] || H'\ | | |Channe| Selection | Zoom
I
\!w.ﬂ_w e
i o n
0 ‘\ Jh.“‘ \\ 1l YM\'J e (1 1 M. A L b | P " e o) HJ A
4000 10000 12000 14000 16000 18000 Frequenz [Hz]
‘w !_22.. -_”?J‘-E’ CUel [7EE [EE Bl BeAl Beal B
T W 23% | B  192168.2.94:22 - Anlage Messfeld-Name Geraete-Name (13670) - i] ~ 150%

@ 155 PRI TS0 D B T BR8P R (RO LA
IEFEHAHUL / U2 .14, ST CALE RS B R0 AT S
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7.6.5  iE

M SETR U, AT AR SR R (B2E 5500 o RSO il E g
XM 4EIEC61000-4-30 Class A Edit 5. 3, Iff&#FIPC, .

HHE=AFEA:
HL S TR 3 A
L1 AR - AR
R

T EN501601 i€ 1 25001 AR PR, DAL FE SR A1 B CU A7 1 1IEC61000-2-2 13 A2 ), iE
FH T 4526 2500150 .
A EN50160A11EC61000-2-2 F¥) 3 25 2% il B 7 N 2t e BRARL A .

25%
IIII ._-_l_-_- — — = - - - — — -— — = == — — =
1 3 5 7 9 1 13 15 7 19 2 F7) 5 7 29 3 7] 35 2 39 a 5 a5 I3 1

If a harmonic is selected with the mouse pointer, this measurement value is displayed in the field onthe

top right.
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7.6.6 EIRE; 4

“ Interharmonic” & MH T 7E4k B/~ 51152500 Hz[ BT A HLIRAT HE K Interharmonic. 0 & H504E H il &1
#MAEIEC61000-4-30 Class ARITHEL, BEEHEAT 704, SRJEfE4mEIPC .
HH=AKEE: -
U L 2 b
U L 2 b
[ T I8 R

Zwischenharmonische der Leiter-Leiter-Spannungen - 02.07.2014 16:11-:06

L A B R AR TR ET %R T Interharmonic, NZIEAE K SonEA EAKIFEE T,
TARYBIECKT 4 4T FE UL A

N T PSP R TR, KRR FERMIESLR, PN TR T RS A N — N

.

SOHzM 7~ . [B]E VR H2 45 M 110HZ 2 140Hz 1 BT 1%

harmonic interh armoaonic
subgroup n+1 subgroup n+2,5
harmonic
order n n+1 n+2 n+3

Page 120



a-eberle Zan.

We take care of it.

7.6.7 2kHzZE 9kHz ¥ 3ty

1 WA “ 2kHzE OkHz IR T 7 B &% ITH
K “2%9kHz” H T R R200HzH H (BT A IR AN HL R I, VRS R 5 1EC61000-4-7 45
Tt B T AR AT () VTR

7~ M8,805Hz%1]9,000 Hz K It 5 SR AR AL T-8.9 kHzAM T .

Index: 22 kHz
L v
L v
Lu3=0,07V
15mv.
| | |
22kHz 26kHz 34kHz T1kHz 76kHz 8kHz 84 kHz 88 kHz

iz

A BPRAGAT T R, %I R SR B
7.6.8  HiHfhk e

‘ Software Trigger

AR BT T A AR R AL SR A 1/ 2 IRMSTE SR A . I SRA K S R R B S
R B ELARXT R
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7.7 MEFESA

| “NT TR R TR A R M PQI-DE N EIPCIFAE IR B HEAT IE Al .
&= WinPQSmart 04.022015

- T

| 4 Recorder Data

o e « AR T T A1 VI B S
* 10min TRAMS
- 20 TRMS QI T N
» 15 TRMS
» 10= TEMS

variable second interval TRMS
* variable minute interval TRMS
Async
» Disturbance recorders
PQ-events

HlE S AT LLEFEN: -

O AU B e B K A SO
O Frf st
O EFHFF
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Files

4 [ Recorder Data —

200ms TRMS
[7] 35 TRMS
| 4 [V] 10min TRMS

11.03.2016 19:35:29 - 11.03.2016 21:56:43 - 7okb
11.03.2016 21:57:57 - 11.03.2016 23:30:01 - 63Kk
» [C] 2h TRMS
] 15 TRMS
» [C] 105 TRMS
[] variable second interval TRMS
[ variable minute interval TRMS
[[] Async
4 Disturbance recorders
[ Oscilloscope Rekorder

4 [V] 10ms TRMS Recorder -
Hp 11.03.2016 21:57:05 49Kb
(3 PQ-events

e E AR “adseas H Y Rk
T T AT A DA R 4

11.03.2016 17:20:01 - 11.03.2016 19:35:17 - 73Kb -

e B 2 3N AR AT R %
AR

R HAIL F R & 785 ORE Al
1/2 A HIRMSIE 2

Page 123




We take care of it.

LKA B B Hs 7K~ e 1]
WG, NSRRGSR RAAAEPC b, B ol I — AN A ml R I e 1 B

4 Rekorder Daten
101
1s0m
4 10min
11.0.2014 133001 - 11.09.2014 16:06:08 - 88Kb
11.09.2014 16:06:12 - 12.09.2014 10: 415Kb
> 2n
15
> 10s
Ns
> Mimin
Async
4Rec
40sc
Osc 11.09.2014 13:45:5372100
4P
Hp 11.09.2014 13460842500
Ereignissrekorder Daten

J— N
» [ Timestamp §
» [ Status
4 [ spannungsmessgroessen
o
[ ut
0w

» [ Harmonische ulE / ulN

» [0 Zwischenharmonische U1 / LN

» [ Harmonische u2E / u2N

» [0 Zwischenharmonische u2E / u2N

» [ Harmonische u3E / u3N

» [0 Zwischenharmonische u3 / U3N

» [ Frequenzbaender 2kHz.0kHz ulE / uIN
» [ Frequenzbaender 2kHz.9kHz u2E f u2N
» [ Frequenzbaender 2kHz.0kHz u3E / u3N
» [ spannungs-Extremwerte

» [ Spannungs-Statistikgroessen

» [ strommessgroessen

» [ Harmonische il

» [ Karmonische i2

» [ Harmonische i3

WARER T EAE, ENSER R LR NP R Rl Rl R A R
HIELL, L2, L3, L12, L23, L31

il 2014.09-11 16.45:53.304907 - 4096 399ms Messwert-Panel [2014-09-11 14:45:53] - 6
b ol B0 f
1507 240
4 10min 1680
11092014 13:3001 - 11092014 160608 - 88K ®
11.09.2014 16:06:12 - 12.09.2014 10:10:01 - 415Kb. o +— — — — — — — — — — — ==
> 0
1 -160
> 105 240
L oscu2 30 A A A 7 A A 3 - p -
> Mmin 20 \ \ \ n \ ! \ \ ‘
Asyne 160 [ \ \ - | { | \ =1 f\ [\ [\ /
4 e 80 f f = feee Y / A—t— / I | L |
40sc L5 i e hae o o w\
03¢ 11.09.2014 13455372100 0 \ [ La [ 1/ f \ \—/ = \f t—f { T \—f i Y \ -/ \ { \
v S s 6 i ! S i L o \ | { { -/ f
Hp 11.09.2014 13:46:08:42500 -240 / \ / [ \ \ f [ \‘ T
Ereignissrekorder Daten s B0
240
160
0
o
£}
60 | |
-240 |
oui2f | |
0
o | [
k |
-200
4 [T Osziloskopische Daten 3-Leiter- / 4-Leiter-System %0
V| oscul
¥ oseu2 oscu23’ I
¥ oscud 400
] asaud 0 \
V] oseut2
¥ oscu23 o
¥) oscu31
] oscit [N
] osci2
] osci3 oscunt [
] osci0 | 400 f 1
200 { f ! f-—\ f \
o H—{— f——— / \
|| \ \ |
400 "‘ 1 1
2014.09-1 907
144553350 144553400 144552450 144553500 144553550 164553600 144553650
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PR A1 B A 41T DL SR

| | | \ | Ill

| I|I [ I | \ III
| T | { — (o
.'I| II"\ / ll all I- ! Ill"- _)'II
= /I : Auto Scaling -
| Stack
IIIII|I \ /_\ Copy data ;
II|| '\ [;" Copy image \ .
'I ‘\_/‘ \/ ‘\\J'a \/
i .f\ N A I
1ThRE:
O B34 WEAE )Y E sh 48 EinT LLFsh4ai. .
0 Files Scaling Marker ﬁz H—%E _A/I\\{D']\U %{E
0 [ Auta scale all I [ Scal I
O HERR—AH I AR B 45 T DL 3 ] 69 B 9 R 7R By I
IMWNW W !&W ot
1

g - e P g e S e B et |

1 -
NP LR FIE AR N LD, L2, L3
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O Rfl%clE: KX R H 28T, JFa] DLEATEE— D AbH,

0 EHlEG: KK EE H B WindowsBY WAz F, SR G T UK A6 N, #ilin 7EMS
WordH

7.8 MER &S T M ELRE

fEERT “MiIBR” Thie, B LAYEPQI-DE V& A7 fifi 4 M o Ul 2 25040

T i 32 5E FRD T2 e A%~ DU BR 1 5 A SC A - MR
ERER-MER A IC R F

MBS BRI P A L 48 -MIBR Bl a0 B 10238

HIBeda S -
MIER BT 1E - B & A S T A FIIEFA KN E
i

Files

4 Recorder Data
200ms TRMS
3s TRMS
» [¥/] 10min TRMS
» [7] 2h TRMS
1s TRMS
" is::t::‘:econd interval TRMS a*/f\‘iaiifé E/‘Ji/ﬁ: uaﬂﬂ” lz;%iz“k:‘bia%
> variable minute interval TRMS
Async

b 7] Disturbance recorders (V) ZGL AR PO R AL

[ PQ-events

B PN C s
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7.9 BESHENELSE

-
AT DhRer] T R AT AL A I R

£ PN DhREH R SR I BRI  B S RAAAEPC b XS R DL 2R VAT, T JE R e 12 20
BR&. .

UIE TN (€ B ELPS

Files Secaling Marker

» [ =
» [ Anlage
4[] Demo
4 [[] 1: PQI-DA smart
4 [ Recorder Data
[C] 200ms TRMS
[0 3s TRMS
S WSS, AT
» [ Zh TRMS M- H HA B
[ 1s TRMS
[T 10s TRMS
[T variable second interval TRMS
» [ variable minute interval TRMS
[ Async
» [ Disturbance recorders

» [[] PQ-events i
[#]

» [[] voltagesvalues

» [C] Harmenic ulE / ulN

» [ Interharmonic ulE / ulN

» [] Harmenic u2E / u2N

» [ Interharmonic uZE / uZN

» [] Harmenic u3E / u3N

» [ Interharmonic u3E / u3N

» [| Harmonics 2kHz..9kHz ulE / ulN
» [] Harmonics 2kHz..9kHz u2E / u2N
» [C] Harmonics 2kHz..9kHz u3E / u3N
= O voltages-extreme values

» [ voltages-statistic values

» [ current values
» [] Harmenic il
» [] Harmenic i2
» [] Harmonic i3
» [[] 2kHz.9kHz il
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S P R BORES, 45 HH LI 0 R -
A R RIS L

o W

Files Scaling Marker

2015-06-06 22:10:00.000000 7days - 2015-06-13 22:10:00.000000
4[] Recorder Data # Sl
» [7] 200ms TRMS 236 qj
[T 35 TRMS i W MM
4 [T] 10min TRMS
| [7106.06.2015 21:02:32 - 13.06.2015 22:10:01 | 7] 228
[ 13.06.2015 22:10:01
> [0 2n TRMS. 24
[ 1s TRMS 20
> [[] 10s TRMS §
[7] variable second interval TRMS g 2=
» [7] variable minute interval TRMS g o
[T Async
» [T Disturbance recorders e
[] PQ-events o1
»> [ Labor
4 [ schalthaus 200
4 [ 14094482: PQI_DA Smart o5
» 7] Recorder Data R
[7] PQ-events = > 3
» [ voltagesvalues - & 8
4 [7] Harmonic ulE/ ulN
[] Harmonic 0. order
[] Harmonic 1, order
[] Harmonic 2. order
[7] Harmonic 3. order
[] Harmonic 4. order W L
Harmonic 5. order
[Z] Harmonic 6. order z
[Z] Harmonic 7. order "
[7] Harmonic 8. order e

[] Harmonic 9. order

[] Harmonic 10. order
[7] Harmonic 11. order
[T Harmonic 12. order 05
[7] Harmonic 13. order
[Z] Harmonic 14. order
[] Harmonic 15. order
[] Harmonic 16. order 02
[7] Harmonic 17. order Mo 08,06, 00:00
[] Harmonic 18. order
[7] Harmonic 19. order

Di 09.06. 00:00 Mi 10.06.00:00 Do 11.06.00:00 Fr12.06.00:00 5213.06.00:00

7.9.1  HRENEHIE
b < BT, TTBME AT R e
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1 B #8455 HlWindowsBI 54K & B~ B Big
1 ~Bl- MS ExcelH FI I B

Start Einflgen Seitenlayout Formeln Daten Db
_3 * Calibri 11 v A A= g%] B
Einf@enhﬁv F X | M A EE = EE

S | ar| E= =[50
Zwischenablage & Schriftart P A
F8 - fe |
A B 5 D E
1 Time ul [V] uz2 [V] u3 [V]
2 | 26.01.201512:08 225,908829 230,371948 231,529633
3 | 26.01.2015 12:08  229,95433 230,324997 231,544083
4 | 26.01.201512:08 230,115509 230,450354 231,635376
5 | 26.01.2015 12:08 230,227463 230414688 231,666489
6  26.01.201512:08  230,21347 230,309454 231,4431
7 | 26.01.2015 12:08 230,140366 230,290192 231,453842
EI 26.01.2015 12:08 230,140869 230,322891 231,519913
9 | 26.01.201512:08 230,231445 230,381744 231,602417
10| 26.01.2015 12:08 230,168167 230,458282 231,623047
11  26.01.201512:08 230,301575 230,440216 231,705002
12 26.01.201512:08 230,420013 230,432693 231,702087
13 26.01.201512:08 230,316681 230,510208 231,799652
14 | 26.01.2015 12:08 230,414185 230,703064 231,960907
230,387589 230,661697 231,8839923

15 26.01.201512:08
1

1 B E5 - A ] E| WindowsBY itk

1 AR

BRI, ] AR S e A EA T el — a1 . i/ NEAH R TT 17

B gE NE .

= WinpQsmart 04022015 Tl

4 Veneily
414063327, Gersete-Name
4 Rekorder Daten
200ms TRMS
3 TRMS
» 10min TRMS
2nTRMS
4 15 TRMS
26012015 120753 - 28012015 093658
» 105 TRMS
Vasiables Sekundenintervall TRMS
Variables Minutenintervall TRMS
» Storschrieb Rekorder
» PQ-Ereignisse
» Labor
> UW Nord

4 7] Spannungsmessgroessen

3

e i ——

2015-01-26 183605000000 - 163673 9 45t

! o)

Messwert-Panel [2015-01-26 12:08:06] - 83

il
Ty
N

e

i

) oy
P
C \ W

T
[ree r‘w""/

Vithy A

w

e "V'A’/"‘M “M'A'-
e Ty La'd M AR

26011900 26012000

2012200 26012300 2010000

e LR %
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7.9.2 EN50160 R %5

TEL07- B IR 2, ENSO160fR H IR A 2 315 . kB —ANlE ik, W2

JEETE S

SUEBEAIAN QAN -AB|IDAS WA o3 r W Lo ]

e e 3 01 016 | a everie | e it 301 200 aeverie e e 201 018 aepere
e e o B T o e
Fog Gerdl [ Hamossche

. I i [ [mm

Versatane Scaneing 20V SpemergsSysem e p— s

vty e Gaaos Ay Omdatmomny : o 18 2en

Sessamirar Frsane ey b 2 2% ami

H o N

[(ersicht €% 50160 (Leter Erde) . "™ aoMs

: o azin

. sin S

: on s

H sin o

S— » 1"y o s

» Pt i

3 IS PN PRURN PRSDN P s " Fres oo

33 7 9 N DB USNDNYNNUDNYNAGET ” os% ome %

u i I

" sin amen

[rm—— " s azin

e B amis

. Py prete

v “ i ™

" s amin

» e ien

. H i e

= by oxma

- .. =ux HER n 1 oo

e oo o p— b iy aoma

5 S # " TN

| 1 = e Pty

" IR M N P . 7 o s

s 15 T AN BB P HNDB T NN TR SO x 0% ams
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° an on 1 :: ::: b:‘;:
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7.9.3 JE VI AN A

i “HE” BbR, ATCAEE MRS, RIS ORI2 kHZ 29 kHZATH 4815 B
&= WinPQSmart 02022015 -

L3
4 Verteilu
4 14063327: Geraete-Mame
4 Recorder Data
200ms TRMS
35 TRMS
4 10min TRMS
24.01.2015 05:39:22 - 26.01.20
| 26,01.2015 12:07:50 - 02.02,2015 12:08:04
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Harmanische der Leiter-Erd-Spannungen [2078-11-18 05:10:36] - 14

120% |
Grenzwert
90%
0%
0%
1 3 5 7 9 1 13 15 17 18 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

11 HLJE 1S 4 I H BE N B D 2R PSS

7.9.4  EEIBBAEER

@l
ﬁﬁ% “CHIR” ElbR, TTULEE TSR, BRLE N2 kH2 &9 kHAH R THE B .

:raete-MName
Data

s TRMS

MS

1 TRMS
101.2015 05:39:22 - 26.01.2015 12:07:32
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ARER. 3/ cH2 8
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Harmonische der Leiter-Stréme [2078-11-18 05:10:3

36] - 46




a-eberle ‘A
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7.10 MSDFRIFAMELE

“MSDIRFEN T ThfE TRk g I s A SDAAH R AR HEIPC.

Please select the folders to be imported:

a i Computer o
B ﬁ Lokaler Datentrager ()
I = Lokaler Datentrager () 1 Highlight a Folder
a 5 sDHC (E) 1 Press "Select" to Import
4 Anlage_Geraete-Marne_14084041
4| ). 2016
nQ3 -

Ordner: 2016

o] [tresn |
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8. LW

fisBhfE Lz Wy, Al CLE R AL fri I PQI-DER S L EAE 2o mT AR B i RS UL e B B Je ik

Edit
Delete Device
Stream data
Calibration
Update firmware

Online Diagnostic

fE SR HAN FTBLE SO B A IR A H
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FH P B4 B A Rl B PR

R BT A A BRI BdE i, 5 T A R
TEHINAEA:
R DA FH P — ] R (1 44 R AR I P A A AR B
KR — Mt
fith CERLR, HAERMA) E SR,
AR B T AR AN S 8 DA RS RR 1 B PR U R

(]
LLJ TASCRE A TSR 8 DL RSB 5 B ) 4 5 B

"Logi T MWInPQ lite BFE I ThBERS, BIAIRES L (Para) , FELREE (
Administrator Online) ’ ﬁﬁﬁﬁ%fi%& (Import) ’ éﬁﬁ%%&%ﬁ%i@ﬁiﬁ)\ﬂg)ﬂ%ﬂen%ﬁg
““““““““ KA RS B AR . IRAF UL ThRERIBUIR .

[ Save password
[ cancel |[ ok
e M [ SRR R/EH P AR, B P R R TR, USSR
.
Authentication failed:
192.168.56.211 22 -
o ]

O AR NAIER, WL SSHEEE 54 R 1Rk B 3h T !
O WRABCEM S EUE —Erm () BE: VD) Z TR Rz () W
3) .
0 RMA)SEAAAE NI Sysloghin t, L n] DUd H -~ & #L A
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9.1  #INAgmEH

ARACR B N R e (S MEEe.25) , WA EMCR P EIRERSENH . AEHREE
MRS, M R, CEERT, CEBRT (RLSEHD  “PLESXHLEE T SR RERN 2 B
FAEEN R BT . ZAERE A - algnds, PHAEEUBIER eI, TSI 50 B AT

i Delete Device
Stream Data
Update Firmware

h User Management E&%&qu%fﬁ « ’)ﬁﬁﬁ)}ﬁ)ﬂ ”

Online Diagnostic

FabianLeppich
oo VNG EE ATV RRZE I IV E A T
.............. i N B Y PR P 46 RRH L R S35 6
Passwort Speichern B
(o) (o)

User Role Login attempts ~ State

Administrator administrator 0 Active s 0 Add user

Operator operator 0 Active /’ .

Userl user 0 Active /‘ '

MR T B S IR EoR.

1 Functions:

7 (EEEIA
. g i 7
[ Add user ] {’}J‘e‘bﬂ%ﬁﬁﬁ}:‘
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a-eberle )A

AR “HARAIT T BB, WISATIT R 2R A .

Username:
Comment:
Role:
Suspended:
Login attempts:

Password:

Password requirements:
Administrator

Min. password length: 6
Generated by WinPQlite
Min. lower case letters: 1

[administrator v J
Min. capital letters: 1
_ Min, Numbers: 1
0 |  Resetlogin attempts
Min. other characters: 1
Password Confirm

Cancel ] [ Save

o L R B RIS, RS R IR E 0.

T2 4 B BN RS 2K

BB O3 AT LA I BT SR SR i E A b BE . TEHE IR LA B IR AT WA

FabianLeppich
soennresnensns

Passwort Speichern [¥

s

Hily “ Para” DLAIEAES T HSE BRGSO E .

#®
>
P
o
=
H
\H'
X
2
3\5
o
T
=8
=
&
oF
Nt
P
o
Pl
R
Jay
i
e
\an
&
o

Basisansicht

Basisansicht
Expertenansicht

Service

[

B T AL B Oy AL
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L= WinPQ lite 5.0.0 - 19.07.2019 (Software Mode)

WinPQ Interface (CCCI)
SSH
Device designation
IP-Settings

» License Manager
Modbus

» Thresholds / Recording

» Binary Recording
SCADA-Manager
Syslog

» Time settings

User Management

Parameter Name

Maximum number of failed login attempts

User password expiration [days]

Maximum number of password change attempts
Minimum passwerd length

Minimum number of digits in passwords

Minimum number of upper case letters in passwords
Minimum number of lower case letters in passwords

Minimum number of other characters in passwords

| | Minimum number of required character classes in passwords

Default Value

B E R R e O WO W

FESC T “ R e S
o, TR
U] Fy At 5 SCUAR
BINSH:

0 MEFRZERRMMBRRRE: -7 W BCE R ] A RS R B R 2 BT (ATRE RN 1
Y, B ERIERERKH. RSB HITE, WLLBESSHER & B HRBIZS Y
OR P EREACR]: REMREENE, AP ERERFERLERERRE.

OB E BRI BRI BB A HERR =R

PR T RER 4% !

96 24 G UL ST AH O R O RHRTR R [ 5 /4 X PR ) !
B FEVGESTBIE R % e (BSD MRS HEN .
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10. PQI-DE & {4 2%

HLRE T B A TE D R AR T AT R JE . R, PIREA DSR4, filin b ThrdE, HrThpesk
WE Czar) AT . SRT DU T LT i 201 A 2 W A B H S i S [l AR FAS, DA B 72
T B

SofF- [ 5 ET, 620 B R AR !
https://www.a-eberle.de/en/download-center-categories/f%C3%BCr-festinstallierte-ger%C3%A4te-0
Eberleid # &AL ELFEL, EATMIIREAH

1 WEER #hT) EETETH
WEIHASESUEM SRR E. A MBI EL S, 1R SR 5o SHT 2 Fol A

AR “,, XXX_v2.0.0_13390.zip” . 3 BRI S A S R R RCHDIR S B vk,

1 T EFH-UNERREMHL
W MR W, ORI, IPRksEE ) "E. EHPNUHREEY R
% “factory” , filln: “,, XXX_factory v2.0.0 13390.zip” . ) HHr HAE SIS SCER R .

10.1 ¥ FWinPQ lite {8347 B4 38 3

Edit
Delete station

Update firmware

FTLAER] “H B B D REBOR N PQI-DEMI BB s b AT [ 1 R

OIS Vi 1 [ R b T D e Y B
O IhBEHI TR [ A 21 R0 2% 73 B X
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Organisieren v Neuer Ordner

7
-

- Favoriten sy Name Anderungsdatum Typ GroRe
B Desktop {
14 Downloads

% Dropbox

PQI-DA_Smart_RC0.zip 22.08.2014 16:45 ZIP-komprimierter... 1.270 KB

1

< Zuletzt besucht

.| Bibliotheken
=, Bilder
.. Dokumente ]}
4. Musik
5 Videos

=

Dateiname: v  |Firmware (*.zip) S l

Offnen Abbrechen

[ 2 B e g AR s UR e B S EDET R S F R RUA .

10.2 f#F SD - card E & E4

& 7 WinPQ lite A BB 2 A1, 1] AT FH SDAFAid -~ BE HrPQI-DEN & i 5 I £F . Ak, 5% R4
SRR

T 2af W, FECHITRZ BT, ikl sokAE V2.0 @id DR AT E AR, B
RILAURL G5, I H AL HUE I Z A AT SR

O¥ A A Gip U451 inPQI-DA_Smart_v1.8.10_11544.zip)  ELHEAR H 4 31|t H SD I AR
Ha. PRk, USRI H X HISDR R LU SO -

MName Typ Komprimierte Grafe |l
_ readmebd Textdokument 2KB |l
| update.md5 MD5-Datei 1KB |
|| update.tgz TGZ-Datei 3463 KB |

OFEXFSDR 1B A PQI-DEFIHHRE B, 1EK ESD- RIS IR ITIE R UE Y “MEL” .
(32 LE A

0 ¥4SDE4fi APQI-DE L [{SDF4fifti. wiiEspF FA&@EmFE L, ARG E{ e
Hahahz ek, JEH VR E B S M ITEAE Bon b b
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Do you want to execute the update file?

update.tgz

No
0 T “R” e aandT B ER . ZdfER2 R Es 8.
0 pIhede)s, WEWETE.

103 WE A 3hE T

EHWInPQR G, RS JU st rl LR vr £ PQI-DE, I H g 2l i jfal LA, w] LR
WinPQRGEHAFII SRS “ WinPQIFIRTE ] ” B HZF R

(https://www.a-eberle.de/sites/default/files/media/ba WinPQ Commissioning en.pdf
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11.  &# PQI-DE (& ZE 4 1)

M AXPQI-DEFE ) I A HE, I BERTE S . ARFER A, 3 R DU T B IR A 2
P EAR AT IHERT R o SLBRPE D RERS ZEFRAGVRAT,  JF HLaT DU VR ACRS R -

A LLMWiInPQ lite V5. TRRAS T 4645 F AR HE A

1 BRHERAER
HRHEIEC61000-4-30 A2, PQI-DE LRI BEAS i M<0.1% o« 2% I ¥ 4% 0 203 A20.02 %6 1) B [ A
BR (BhnFluke 8508AE Agilent /3 I #34410 A) . HLEJFEMAZILI100V (508860 Hz) [K)IE5%{5 542
HETHD>0.1% . A4h, BFE—NHEAS5A (50 Hz[F160 Hz) 1E5Z(E S HRTE. .

1 A WIinPQ lite B A BEAT B R R
WinPQ lite IR HEIS FE 52 & B 48 T . 7 AR N UG I I s2 B R e i 1) S 4iiA . BeHE A S fiiPQI-DE
KW EZR RS, 1§21 TFE.

Edit

Delete Device
Stream data
Update firmware

Online Diagnostic

Kalibrierung

THURRHE T EAT R VR AT IE S B o VS AETT 46 B e DT (O AH A 7 B B
2SR T P e R R R . TR BT RIR R
1 IR HER AR HIEH
IR E IHEERE G . PQI-DER HENE A, SRR HRHERE . RGeS A, BAFR B30k
I s BAT R RHES B A R S EHS, I LAPDFA% LR - 45
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12.  FEEEHEFHZ PQI-DE

W2 73 BT PQI-DER] LABC 4 %5 Flie . BRI KR, thn] DLREIN S8 VF rIEACR B X S T
FATIREAE, 7 DU E BR ARV AT,

0 fEFIE

0 fX&ss

0 AR

ARG T TR A R AT, TR R B R B E .

. NPQI-DEFH K 1% 71140.96 kHz.

WinPQ Interface (CCCI) Info Value Default Minimum Maximun

device designation expiration date 2106-02-06
IP-Settings Licence key 14094632-d1675ccd-8c312736-7f696a06
4 License Manager
_ Abtastrate 40 kHz
IEC 60870-5-104
Modbus

- g . o 100
ReadOnly ReadOnly ReadOnly

1 PARIBIRAT A -

40.96kHZ KK (2kHz % 9kHz & Ik il &)
IEC 60870-5-104

IEC 61850

RCM —Jé 5 HHL V7 e 4

o O O o
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13. SCADA

SCADA settings
TEVEAUEE “ SCADA” 1, ATLAERELL FHML: -

0 Modbus —bRBC
0 IEC60870-104 i
0 IEC61850 i

| Parameters | Modbus
Time setup [EC60870-5-104
Basic setting IEC61850

Memory
Interface config.
SCADA

13.1 Modbus

Al J# i Modbus TCPEModbus RTUTEPQI-DE 145 FH LA T B 28 Fl Fi -
O 200msHdfZn OBz, HWHELL, L2, L3)

VRDECHE R (BT I EAED

105 Bp s CFr e I EAED

x minZ 5] (ThEMm )

2h BRI PItK ] A AR A

P B IR

HLRE I B A T FAF 4 Es (27RPQI-DE)

FHAL A TR T s

FHL BB 5T 5 1 B % 5 Modbus

O O O O O o o o

13.1.1  Modbus$IEF|E

0 i MNIRATHI M Ewww.a-eberle.de T # K& IModbus# 4 553K . www.a-eberle.de
0  X}FModbus, fit5000MEAETTH. .
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13.1.2 Modbus &
AT DL i 4 £ 15 B Sk S 2iModbus TCPFIModbus RTUH% % & . .

(Modbus TCP
Modbus RTU

13.1.3 Modbus RTU

#8707 LS FAModbus RTU.  Modbus$ [ [f 52 43 it 45 coM 1

Modbus RTU

| Modbus RTU activated
Interface /dev/uart1
Baudrate 115200

Parity even
Slave ID 17
Mode RS232

A LA 11 58 2 Modbus RTU RS232EKRS485.
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13.1.4 Modbus TCP

BN, Modbus TCPAF2E RS, FEHTUAEMN EH. mTRAREmH S . .
Modbus TCP

[ Modbus TCP activated
Port 502

13.1.5 % FHWinPQi% B Z#(Modbus

WinPQ Interface (CCCI) Parametername: Wert: Werkseinstellung:
device designation TCP Server activated 1 1
IP-Settings RTU Server activated 0 0

» License Manager TCP Port 502 502
Modbus
NTP TCP endianness Little-Endian v Little-Endian

> Thresholds / Recording Serial Interface COM1 v COM1

» Binary Recording RTU Slave ID 17 17
SCADA-Manager RTU endianness Little-Endian v Little-Endian
Sysleg Baud rate 115200 v 115200

> Timedaemon Parity None v None

Interface mode RS232 v RS232

A LU T WinPQ lite {1 M Modbus TCPAIModbus RTUF: . 1] LLIE I S5 TCPEN RTU AR 55 21805
Modbus (0=OFF/1=0N)

1 BHFIS:

RATH A F I coMEE 1 (CoM1 / COM2)
B Modbus RTUH AT I IR Re 3

Parity Modbus RTU [ 8 47 b [ AR R 56
Fers FERS232 RS 4852 [A] 1] #

RTU — 5 il I 13.1.5.1
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1 &¥TCp/Ip
TCP i I B tModbus TCP / IPFXJTCP / IP¥i I
RTU — &5 F DL 13.1.5.1

13.1.5.1 FHIRF

R HEModbusHiTE, £dE UL 57 Big-EndianfE 4. XF 16/ Modbus i {7 8%, TG # e B o] fif e %
P s . T R s B 0x1A2B X L REAT T U6

13.1.5.2 Modbusi R

iRl I 2 AMModbus T A7 a AL I Bl (B 3247 o7 58 50=> 2 x 16/iModbusZif7-4%) , DAZITE
Little-EndianfIBig-Endian/¥ 41| Z (A 4T X 73 TEXFIIEIL T, BN ZFAF28 T A & 7 9 A3 4
TEERNECE T, ZH M LULittle-Endiant®iz0i2 4T . DA R R BV T 1K B4R fA:

1 32f7{E0x1A2B3CaD-5 =/ MR HE:
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1 32Bit-Wert 0x12A2B3C4D - Mode Big-Endian:

13.1.5.3 F#ERE

HAET, PQI-DEF IModbusSZBl ] F T LA N EdE25% .

1B SEBH3267 (uint32_t)
PR BT S B . IRIE3200 55 B, ENAEEEE AT AE8e . .

1 Float32Bit(float32)
TF 32007 U BURHRIEEE 75AbRERB TAE . IXESAAAETE AN S8 R . (ERIARETE I M bEA 1
MR https://de.wikipedia.org/wiki/IEEE 754

1

1 Float64Bit(double)
0 640 1T B AR YR IEEE 75abRUE T AR . TR
64 fL T EAFMAAWNADSFAHEF o XM MR WA T MW7 R
https://de.wikipedia.org/wiki/IEEE 754 .
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a-eberle g;

1 IRZS (status_t)

IWSETEEE 320, EHBMAEEEPI DA fra . TRINM T %ML X

0 RVC, Voltage U1E

1 Dip, Voltage U1E

2 Swell, Voltage U1E

3 Interruption, Voltage U1E
4 Overload, Voltage U1E

5 RVC, Voltage U2E

6 Dip, Voltage U2E

7 Swell, Voltage U2E

8 Interruption, Voltage U2E
9 Overload, Voltage U2E

10 RVC, Voltage U3E

11 Dip, Voltage U3E

12 Swell, Voltage U3E

13 Interruption, Voltage U3E
14 Overload, Voltage U3E

15 RVC, Voltage U12

16 Dip, Voltage U12

17 Swell, Voltage U12

18 Interruption, Voltage U12
19 Overload, Voltage U12
20 RVC, Voltage U23

21 Dip, Voltage U23

22 Swell, Voltage U23

23 Interruption, Voltage U23
24 Overload, Voltage U23
25 RVC, Voltage U31

26 Dip, Voltage U31

27 Swell, Voltage U31

Page 149



We take care of it.

28 Interruption, Voltage U31

29 Overload, Voltage U31

30 State Frequency Synchronization
31 free

1 EEFRIE (uint32_t)
324 B (A B (R B ARG AE A B AR 28, BT RE N AR S B EUE . X2 —UNIXE 88,
Bl 19704F1 H 1 H LLSRIKIFP %L, Blo0:00/Ni CHREIHARRUTC) , RitEAEMYIH%. .

Example: 1478787619 (0x58248223)
Value of time: 11. October 2016 14:20:19 (UTC)

A PLZE BA S A7 B 3R 2 3 215 B A SL L 7R https://de.wikipedia.org/wiki/Unixzeit.
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1 Sub seconds (tmFracSec_t)
The sub second value has a width of 32 bits and is accordingly stored in two registers. The data type is
based on the time format, which is defined in IEEE C37.118. The meaning of the individual bits is listed in
the following table:

0..23 Sub seconds in 100 ns increments

24..27 time quality indicator

28 Set as the announcement of a switch (1 min before)
29 Set, 24 hours after a switch

30 Add Leap Second (0) or remove (1)

31 Indicator winter time (0) or summer time (1)
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13.2 1EC60870-104

TEBEA W E / SCADATMM R, AT PLE £ 475 1IEC60870-104
|IEC60870-5-104

| State
Client 1 IP
Station address
High
Low

T DAL RRAE SRS i L B AN g

activated
0.0.0.0
104

0

104

13.2.1 IEC60870-104 Data point

Please download the extensive IEC60870-104 data point list from our website www.a-eberle .de

BA-SCADA PQI-DE

13.2.2 IEC60870-104 Settings in WinPQ lite

WinPQ Interface (CCCI)
device designation
IP-Settings
» License Manager
Modbus
NTP
» Thresholds / Recording
» Binary Recording
4 SCADA-Manager
4 [EC 60870-5-104
_ Protocol Settings
» Datapoints IEC 104
» PQ-Event counter

» Binary Inputs

Parametername:
ASDU-Adress (Decimal):
Client IP address 1
Client IP address 2
Client IP address 3
Client IP address 4

Timeout connection establishment [s]
| Timeout wait of ACK [s]

| Send acknowledges after [s]

Idle Time-out for test frames [s]

K: Max. APDU withcut ACK [s]

W: latest ACK after receiving w APDU [s]

A LB ITWinPQ lite 2R 18 B IEC60870-104 1) 13 & .

1 ASDUHBE:

DAJR % O\ ¥ ASDUHB HE 24 751

Wert:
104
192,120.50.10
0.0.0.0
0.0.0.0
0.0.0.0
30

15

10

20

12

g8

Werkseinstellung:
104
0

0

0

0
30
15
10
20
12
8

ARG B, HEETEE N0-256

Page 152



We take care of it. a-eberle Z.

il PQI-DERIHIAEDY “ 1047 AESSHL EoRTPXINT 07 (EFI) - “ 104”7 (IRFT5)

1 B ugip —Huhk:
DL LR E A L% P Pl (24, i R —A% 7 5 a] L 3h 5 7 PQI-DE.
WIHK AT T2 7 i PR hE B B AT E N “ 0.0.0.07 , TIAEATIEC60870-5-104 0K 55 7 HL i b # Al
PUERZIPQI-DE. H2&, HTZEHE, AEBGXFHiT!

13.2.2.1 IEC60870-5-104/ %38 15k 8

IEC 60870-5-104%% [ B A DL N B ZRAY, AN S i B0 A 80 E A N R &

TK 30: HrEF[EER (UTC) MIHRANEE (FlanPQl-DER il A ) - .

TK 36: yESTEJER (UTC) A& (B o, 9 G F s L
BB AT DL E B AA Y, DA B . — TIURERR DD RE A vT LLE R Ee ) IR T S BOR 48 T
BTK 36 E1H

T DU A I % BIPQLDE, (R “ BRI B 1ECG0870-5-
LR 1047, sbities—Aotehe. FIFI9H 0T B

P License Manager - \ Parametername: Wert: Werkseinstellung:
:?:bus Datapoint active (0:Deactivated / 1: Active) 1 0
| | IEC Object Type TK 30: single-point inforY. TK 30: single-point information with.,

» Thresholds / Recording
» Binary Recording
4 SCADA-Manager
4 [EC 60870-5-104 I
Protocol Settings
» Datapoints IEC 104

» PQ-Event counter

Information Object Adress: 1376513 0

4 Binary Inputs

Binary input 1
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13.3 IEC61850

IEC618504% I A K612 1 ity B B ZE £ FIIEC61850 /K 55 %% (PQI-DE) . IEC 618501 5LH EL#EIEC 61850
(2. IR R LA SEF. FRHBENS0160, %4 1 A i B I B AR & S 4L

13.3.1 B/ E IEC61850

fE “BLRBLA” / “ SCADAMI” N, Wl LLEF I FIGTIEC61850.
IEC61850

State activated

IED name TEMPLATE

ICD file name PQSMART_ED2.icd
ICD revision 1

13.3.2  IEC61850 ¥ 5 &

iE MWFRATTI M siwww.a-eberle.de T %% 4 TH A ARG S 4 . EREASAHd, PQI-DERERT T HiA
FRAEMINCDSCAE, FEAr A G IEC618501F FTHIE. AR FTE A IR ARE GRRXIF) AIEFESH
JE UL RC T C B S (IeDSCA.

0 fRHE

0 /& E
ERHE (EN50160 LV-KFEE) T, R vPAG AR /4 - 15 3 A i, FFAH R H 7E1EC618504% M H1 42
BEZEE, A7, HERENS0160 MV (R D BRHY (EE) B, EERIE N SR/ SRR
fit, M EAXIS IR GBS —E A IR,
6.1, FFHLIHAT IR, .
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13.3.3  IEC61850 settings in WinPQlite

WinPQ Interface (CCCI) # | | Parametername: Wert: Werkseinstellung:
device designation IED name PQIDAsmart PQIDAsmart
IP-Settings SCL-configuration PQSMART_ED2.icd PQSMART_ED2.icd
> Licerae Manage: SCL-version 1 355
Modbus
NTP SCL-revision 0 0
» Thresholds / Recording o orig. SCL-schema version 2007 2007
» Binary Recording orig. SCL-schema revision B B
4 SCADA-Manager
» IEC 60870-5-104
4 [EC 61850
| IEC51850 Protocol Settings |

1 IED —name:
IEC61850 T M H NS 5 F AT E — ME— AR IRTF.  ATLMER “ IEDZFR” SE0MTH%EE. 1ED
LHRLITFA LI ARiE (FRHEIEC61850) -
0 IEDZ IR Z W] LA & )\ A R B
0 FHE “ Umlauts” BLZHEAS O1F
0 F—NTFRUIE TR
WRBE LR IEDZ RO E B, it “ k%7 KiXFIPQI-DE, WICDHEH B IEDAFR.  F—K
S ER, A RIEDZ R AICD X ER. .

Btr “1cD3CAF” W TAE B T N BICD S, PR & A SCADAT . system.
4. Offnen [
i i
@@i .. » Computer » Lokaler Datentrager (D:) » Temp » ICD File vl‘,” ICD File durchsuchen ,Ol
Organisieren v Neuer Ordner =~ [ 0
%% Favoriten & Name 7 Anderungsdatum Typ GroBe
Bl Desktop || PQSMART_ED2.icd 03.11.2016 14:24 ICD-Datei 284 KB
& Downloads L
£3 Dropbox F
@& OneDrive
5| Zuletzt besucht
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14. TiHH&

2 d R T I AT PAl BE R 2% rh R R AT e A 2R DA P R AR 2 52U s, T
A RE ™ HEAR T A I SRR OR .
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15.  PQI-DERIIIE %
TR A FVE S R AR YR AZS R % [11EC61000-4-30 (2008) FRitEHEATHI. .
FLEM B AIRMSIE, B/ME/BKIEU eff / | eff
i, 5 P I Y T O A2 9 a2 [ B K B2 FR RMIS B I~ 251
U min / max; | min / max
FERENIE A, BRPIME AL, IELRAF T S AN IR 1 10 ms L B FLIRERMS .
S EHIE S
US| (200ZF)
FEPQI-DEW B H1, A LAV BARFIER . A — AR RIS P s o i K 5200 ms.
Flickerlevels Pst / Plt

The Short term flicker levels Py (10 min) and Long term flicker levels Py (2 h) are calculated for the star and
delta voltages. Ps: and Py are defined in EN 61000-4-15:2010.

The source for implementation recommendations is "EMV Messung von Spannungsschwankungen und
Flickern mit dem IEC-Flickermeter” by W.Mombauer, VDE-Verlag, VDE-Schriftenreihe ,Normen verstand-
lich“, ISBN 3-8007-2525-8.

Formula for Py calculation:

The flicker meter can be parameterized in the device setup for the following grid configurations:

230V/50Hz; 230V/60Hz and 120V/50Hz; 120V/60Hz
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THD - PWHD - K factor
Total harmonic content, calculated using the following formulae in accordance with IEC61000-4-7.

Calculating the THD values of the voltages and signal sampling:

H2 up to H40 (based on EN50160)
H2 up to H50 (based on IEC61000-x-x)

40 U
|22
THD v=2

THD voltage:

U=
Uy
THD current in %:
40 2
>
THD _ 'v=2
o
1
THD(A) current in Ampere:
THC=| ¥ In
n=2

PWHD - Partial Weighted Harmonic Distortion
The partial weighted THD calculates the 14th to 40th harmonics.

40
>n-c.
n=14

PWHD = "¢

PHC - Partial Odd Harmonic Current
The PHC is calculated from the odd current harmonics n =21..39.

= 39
PHC / >.c?
n=21,23
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K Factor
The values of the K-factors for phase currents are calculated from the corresponding RMS values C, of the
harmonics n = 1..40.

The K factor is a measure that indicates the ability of a transformer to withstand the current harmonics of a
system.

Various transformer suppliers offer transformers with, for example, K factors K=4, K=13, K=20 and K=30.
Transformers are heated more by harmonic currents than 50 Hz currents.

A transformer with a higher K-factor withstands this better and is not heated as much as a transformer with

a lower K factor.

The device shows the K factor for the current. Only the K values that appear at maximum power are of in-
terest. Just as with the THD of the currents in %, the value is not relevant at very low currents.

40
Z;(n'cn)2
K ="
2C°
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Harmonics / Interharmonics
The determination of the harmonics and interharmonics interval values displayed using the methods of the
IEC61000-4-30 Class A standard based on 10/12 period values.
The PQI-DE recognizes for all voltage and current channels, respectively, the harmonics up to the 50th ordi-
nal. To evaluate the interharmonics, harmonic subgroups are created. 50 subgroups are recorded for all

current and voltage channels.

harmonic interharmonic
subgroup n+1 subgroup n+2,5
harmonic
order N n+1 n+2 n+3

Example:
"IH1“ is the first interharmonics group and evaluated the frequency range from 5 Hz to

45 Hz.

The harmonics for n = 0...50 are calculated.

Voltage harmonics (standardized, 10/12 periods):

n-N+1
2
ZU n-10/12
Uhn—lO/lZ = k:CjN‘l
1-10/12
Current harmonics:
1 n-N+1
[V oso0/1d= 5 Z Ck‘

k=n-N-1
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Reactive power / Reactive energy
In the setup of the device two variants of the power calculation are adjustable
Simplified power calculation
Reactive power without unbalanced reactive power calculation:

Q=4Q,+D’

Reactive power calculation according DIN40110 part 2

Reactive power calculation with unb)alanced power:

QL710/12 = Sgn ¢L—10/12 : SI 10/12 PI 10/42
2 2

Q1012 Sgn( 110 12) S P
[ 27 2
;= ®o_, - / 10712

Reactive energy:
"Supply reactive energy" inductive reactive energies +EQ.

Qs (n): |Q|__10/12(n)| fOr 1 Q _40/12(N) =0
Qs(nN) =0 fir : Q_y1,(N) <0

"Consumer reactive energy" capacitive reactive energies -EQ.

Qs (n) = |Q|_—10/12 (n)| fUr:Qp 1012(N) <0
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Distortionreactive power-D
The distortion-reactive power - also called harmonic oscillation power - describes a special form of reactive
power caused by alternating and three-phase current through nonlinear loads such as rectifiers in power
supplies. The harmonics of the current in combination with the mains voltage give reactive power compo-
nents, which are referred to as distortion-blocking powers.

The distortion reactive powers are calculated from the voltages and the associated distortion currents cal-

culated:
o0
D-U- |2
v=2
Power Factor PF

In electrical engineering the power factor or active power factor is calculated as the ratio of real power Pto
the apparent power S. The power factor can be between 0 and 1.

The ration is expressed in the following equation:

Power Factor PF: A =1IPI/S

ApparentPower-S

In the setup of the device two variants of the power calculation are adjustable

Simplified power calculation

S=,P*+Q?

Power calculation according DIN40110 part 2
Conductor apparent power 4-wire system:

SL = ULNrms -1

Lrms

Conductor apparent power 3-wire system:

s, =U |

Lorms ~ 'Lrms

Collective apparent power in accordance with DIN40110:

2

SZ_UZ-|2 UZ:2'\/U12rms+U23rms+U31rms+U +U

2 2

+ U3Nrms

INrms 2Nrms

4-wire network:
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a-eberle g;

2 2 2
IZ _\/lfrms + I2rms + I3rms + INn'ns

3-wire network, [1+12+1320:

1Erms 2Erms 3Erms

1 2 2 o a o N
UX = 2 '\/Ulzrms +U 23rms +U31rms +U +U +U

2 2 2
IE _\/ll?rms + I2rms + |3m15 + IErms

Geometric Fundamental Oscillations - Apparent Power:
3 [ - o _*
Sg = YU s by pstUy nsoly s tUy 501y 55 ]
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Active Power-P

The sign of the active power corresponds with the flow direction of the fundamental oscillation active en-
ergy (+: supply, - : consumer).

The values of the conductor - active power are calculated from the samples of a synchronization cycle.

2048

Z; p.(n)

P .. =
L-10/12 2048
(200 rms values) with conductor index L ={1, 2, 3, E}

The 10 min values are calculated as linear averages.

The collective effective power is defined for 4-wire systems as

P,=P,+P,+P,

The collective effective power is defined for 3-wire systemsas

P =P +P,+P,+P,

Fundamental oscillation - active power (line):
Ps = Re{ge}

S = Geometric fundamental oscillation apparent power

Symmetric Components
The complex symmetrical components are calculated from the corresponding complex spectralcompo-
nents of the fundamental oscillations of the phase voltages and phase currents.

Phase voltage in a 4-wire system = Phase-to-Neutral voltage

Phase voltage in a 3-wire system = Phase-to-Ground voltage
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a-eberle Z.

Positive sequence:

1
Ql_Ps - 3 ' (l_JlN—l +a-U 2N-1 "'QZ U 3N—l)

=" . 2
I—l_PS 3 (1171"'@'1271 +a '1371)

Negative sequence:

1

Ui s _3' ptay gy 1)

(ulN—l + QZ U 2N

= (
=" . 2
L s 3 llN—l +a -l tal 3N—1)

Zero sequence:

1
U,s == (QlN—l +Uon +Q3N—1)
o 3

1

I, = '(I—lN—l +lona+ |—3N—1)

w |

1 UURP4

RIS IE, P Mo BN EA TR .

XTENS0160 (HF) , LA EA P uuR KK, JFHMM TR SIEF 2. ZE %R,

1 BAZE 452 kHzZ2 9 kHz

TESRZ AR, AW gE 7 2 kHz A9 kHz[11200 HZAHT » 495128 (1 B0k 2 1200 HzAiy

.

b+100 Hz
L= 2 Y
£=b95Hz

Ml 8.9 kHZAMER X % T~ M 8.805HZz £|9.000Hz [#) T A 5 Hz i1t £k
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16. fR%

TR T e Y,

WA BB
A S EHTIEAML

O A M4ET HAEHA. EberleEAT. .

fE !

S KT4YEs, iEHE R A-Eberle.
Service address:

A. Eberle GmbH & Co KG

FrankenstraRe 160
D-90461 Nuremberg

EREE
VA — S M IR R T . B ORBCE A ENSN S B ZIE R & PSR, ZANEWE A, Wi%
FUREFR, AW, S T PRI A RS . 1 DU K TS 7.
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17. Disposal

A. Eberle GmbH & Co. assumes responsibility for the disposal of the device.
2 Send all components to A. Eberle:

A. Eberle GmbH & Co. KG

FrankenstralRe 160

D-90461 Nirnberg

18. Product Warranty I

A. Eberle guarantees that this product and accessories will remain free of material and manufacturing de-
fects for a period of three years from the date of purchase.

Warranty does not apply to damage caused by:
O Accidents
O Abuse
0 Abnormal operating conditions.

To claim warranty, contact A. Eberle GmbH & Co KG in Nuremberg
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A. Eberle GmbH & Co. KG

Frankenstral3e 160
D-90461 Nuremberg
Germany

Tel.: +49 (0) 911 / 62 81 08-0
Fax: +49 (0) 911 /62 81 08 96
E-Mail: info@a-eberle.de

http://www.a-eberle.de

No. 584.0861

Version: 12/4/2019 6:04 PM
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