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v
v v
P -179° 180° 1° +2°
- #° for U
cos U (DPF) -1 1 0.001 45 ct for cos U
0.001tan U <10
tan U -32.77 W 32.77W #° for U
0.01
tanU & 10
13 ct
UNBU 10%
1b = UNB~ 0% 100 % 0.1%
+0 ct
UNB > 10%
b ~ UNB~ 0% 100 % 0.1 % +0 ct
(1) [tan v | = 32,767 U =488.25°+ k x180°(k W @




Measurement range

v — - Display resolution Maximum intrinsic error
Minimum Maximum
0.1%
- 1500 %f 6, <1000 %
[0) 0,
4 tn 0% 100 %r o #2.5 % + 5 ct)
6, €1000 %
0.1% H2 % + (nx 0.2 %) + 10 ct)
"~ ty  FLEX 0% 1500 9%f 6, <1000 % nu2s
(0]
100 %r 1% 2 % + (nx 0.6 %) + 5 ct)
6, €1000 % n>25
0.1% H2 % + (nx 0.3 %) + 5 ct)
~ t7 AmpFLEXE 0% 1500 %f 0, <1000 % nu 25
MiniFLEX™ 100 %r 1% H2 % + (nx 0.6 %) + 5 ct)
6, €1000 % n>25
VDT G 0% 999.9 % 0.1% 2.5 % + 5 ct)
+(2.5% + 5 ct)
if n 1,t.  (100+n)
" THD G u -
" FLEX 0% 999.9 % 0.1% 2 % +(n_ x 0.2%) +5ct)
maJ 25
#2 % + (n,, x 0.5%) +5ct)
N> 25
+(2.5% + 5 ct)
if n 1,tn (100 =+ n2)
© THD & -
i AmpFLEXE MiniFLEX™ 0% 999.9 % 0.1% 2%+ (nrgw"é”fx 0.3%) + 5 ct)
Nimaxc 25
#2 % + (n,, % 0.6 %) +5ct)
nmax > 25
" THD & ub’
HY ~ 4 0% 100 % 0.1% #2.5 % + 5 ct)
#(25% +5ct)
if n 1,tn (100 +n)
" THD @ ub’
Lp = 2 FLEX" 0% 100 % 0.1% 2 % +(n_ x0.2%) +5ct)
n. d25
H2 % + (n,, x0.5%) +5ct)
nmax > 25
2.5 % + 5 ct)
if nel.6, d(100+ n?) [%]
" THD & ub’ ol
H~ - ~  AmpFLEXE 0% 100 % 0.1% 2 % +(n_ x 0.3%)+5ct)
MiniFLEX” n,.0 25
H2 % +(n, * 0.6 %) +5ct)
N> 25
#5 % +(n,, * 0.4 %) +5ct)
n, U025
~ FHL” 1 99.99 0.01
H10 % + (n,,, % 0.7 %) + 5 ct)
nmax > 25
#5 % +(n,, * 0.4 %) +5ct)
n 025
K factor (FK) 1 99.99 0.01
410 % + (n_ x 0.7 %) + 5 cf)
N> 25
" >=2" -179° 180° 1° #H1.5° + 1% (n+ 12.5)
Nmax w 0 A
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R . - g
v -
\ v
100 mV
V < 1000 V
y 2V 1000 V@ ™ #2.5 % +1V)
1
RMSy ~ VvV 1000
K2~ 100 mV
U < 1000 V
2V 2000 V @ T 25 % +1V)
U G 1000 V
100 mV
V < 1000 V
i (vd) 2V 1000 V@ T H2.5 % +1V)
4 V@ 1000
RMSv 100 mV
U < 1000 V
(Ud) 2V 2000 V @ v H2.5 % +1V)
U 1000
o + . 0, +
193 1A 3500 A 1A #2 % (%OM) 1A)
100 mA H2 % + (nx 0.2%) + 1 A)
A <1000 A nU 25
C193 1A 1000 A
PAC93 1A 2 % + (nx 0.5%) + 1 A)
A 1000 n> 25
H2 % + (Nx 0.2%) + 1 A)
n0 25
MN93 200 mA 200 A 100 mA
H2 % + (Nx 0.5%) + 1 A)
n>25
10 mA H2 % + (nx 0.2%) + 100 mA)
A<100A nU 25
ESN p (10 100 mA 100 A
mV/A) MN93A 100 mA H2 % + (nx 0.5%) + 100 mA)
(100 A) Al 100 n> 25
1mA H2 % + (nx 0.2%) + 10 mA)
A<10A n0 25
E3N (100 mV/A) 10 mA 10 A
RMSy " 10 mA A #2 % + (nx 0.5%) + 10 mA)
ni 2" G 10A n>25
2 % + (nx 0.2%) + 10 mA)
MN93A (5A) ne 25
5A 5mA 5A 1 mA
N H2 % + (nx 0.5%) + 10 mA)
Essailec n> 25
. 1A 2 % + 0.3%) + 1 A + (Afrms® x 0.1%
AMpFLEXE A193 A<10 kA 42 % + (nx0.3%), (Afrms x 0.1%
MiniFLEX MA193 10 A 10 kA
(10kA) 10 A H2 % + (nx 0.6%) + 1 A + (Afrms® x 0.1%))
Al 10 n>25
. 100 mA #H2 % + (NX 0.3%) + 1 A + (Afrms® X 0.1%)
AMpFLEXE A193 A< 1.000A 0o
MiniFLEX MA193 10 A 6,500 A
(6500 A) 1A H2 % + (nx 0.6%) + 1 A + (Afrms® x 0.1%))
AQ 1,000 n>25
. 10 mA o + 204) +
AmpFLEXE A193 A< 100 A €@ E %M) 0P
MiniFLEX MA193 100 mA 100 A
(100 A) 100 mA H2 % + (nx 0.5%) + 30 pt)
Al 100 n> 25
1) Il 1,000 VRMS @ b 1b 1,000 VRMSA
@w "1 "- b1 A
3) RMSy A



~ 8 -
v ~ W
\' v
J93 1A 3500 A 1A H(n, x 0.4%) + 1 A)
100 mA
A <1000 A
et 1A 1000 A A(n,, x 0.4%) + 1 A)
PAC93 1A
Al 1000
MN93 200 mA 200 A 100 mA H(n, x 0.4%) + 1 A)
10 mA
A<100A
= AomviR) 0.1A 100 A A(n,. x 0.4%) + 100 mA)
MN93A (100 100 mA
A) Al 100
1 mA
A<10A
E3N (100 mV/A) 10 mA 10 A H(n, , x 0.4%) + 10 mA)
10 mA
RMS A 10 A
@)
v (Ad) MN93A A
5A 5 mA 5A 1mA #H(n X 0.4%) + 10 mA)
Essailec®
. 1A
AmpFLEXE A193 A< 10 kA
MiniFLEX MA193 10A 10 kA H(n_ x0.4%) + 1 A)
10A max
(10kA) o
Al 10 kA
. 100 mA
MiniFLEX MA193 10A 6,500 A H(n,, x 0.4%) + 1 A)
(6500 A) 1A
Al 1,000
. 10 mA
MiniFLEX MA193 100 mA 100 A 100 A Hn__ x 0.5%) + 30 pt)
(100 A) o
Al 100
(1) Nemax w 0 A
tH
T~ PST" H
Ne I " 50%\ ~ 120V 230 V
120V 50 Hz
PSTI [0.5;4] +5% PSTI [0.5; 4] + 5%
PSTI [0.5; 5] +5% PSTI [0.5; 5] + 5%
PSTI [0.5; 7] +5% PSTi [0.5; 8] + 5%
39 PSTI [0.5; 12] +5% PSTI [0.5;10] + 5%
110 PSTI [0.5; 12] +5% PSTI [0.5; 10] + 5%
1620 PSTi [0.25; 12] + 15% PSTi [0.25;10] + 15%
4
\ \
100 9,999,900 x & 3
1 1,000 x & 3 0,1
@ 1 60,000/ 1
1)+ MN93A (5A) 5A Essailec” A




v 7] 7]
v® S v® S
RMS 120 mV 170 GV
» 41 RMSv 120 mV 340 GV
120 mV 200 GV
1~ DC”
120 mV 400 GV
160 mV 240 GV
14 v~ PK”
320 mV 480 GV
RMS RMS % A4 5 mA 300 kA
RMS RMS % 4 10 mA 5 kA
v~ PK” 7 mA 420 kA
ww "~ P” 600 W 51 PW @
ww "~ Q1" )
ww ~ N 600 war 51 Pvar @
w ~ D
w "~ s 600 UVA 51 PVA®
w ~ Ph” 1 mWh 9999 999 EWh ®
ww ~ Qih” )
w ~ Nh” 1 mvarh 9999 999 Evarh @
~ DI
~ Sh” 1 mVAh 9999 999 EVAh @
1) G G 22,000 " wo°
@Y w v© A~A




15.3.5. D B

D n p %k k A k G k B “b_e D # "
\/ A
RMSy T B v - - Ne i
" ®v "A
D RMS ° ARMS™ ARMS U
AmpFLEXE A193 [10A; 100 Al 3 % #°
6500 A/ 10 kA [100 A ; 10 kA] 2 9% 40.5°
MiniFLEX MA193 [10A; 100 Al 3 % +°
6500 A/ 10 kA [100 A ; 10 kA] 2 % #0.5°
AmpFLEXE A193 ) 0 .
A [100 mA ; 100 A] 83 % +
MiniFLEX MA193 _ 0 o
T [100 mA ; 100 A] 83 % +
[3A;50A[ - -
[50 A ; 100 A[ H2 % + 2.5 A) #°
193 [100 A ; 500 A[ {15 % + 25 A) +2°
3500 A [500 A ; 2000 A[ + % +1°
[2000 A ; 3500 A] + % #1.5°
13500 A ; 5000 A] DC + % -
[1A;10A[ 0.8 % +°
cae [10A; 100 A[ 103 % 40.5°
1000 A
[100 A ; 1000 A] 0.2 % 40.3°
[1A;10A[ 1.5 % + 1 A) -
[10A; 100 A 1.5 % + 1 A) +2°
PACO93 [100 A ; 200 A[ 3 % +.5°
1000 A [200 A ; 800 A[ 3 % #.5°
[800 A ; 1000 A[ 5 % +1.5°
]1000 A ; 1300 A] DC 5 % -
[200 MA ; 500 mA[ - -
[500 mA ; 10 A[ H3 % + 1A) -
MN93 : .
[10A ;40 Al 2.5 % + 1 A) 43
200 A
[40 A ; 100 A 2.5 % + 1A) +3°
[100 A ; 200 A] H1 % +1A) +2°
MN93A [100 mA ; 1 Al H0.7 % + 2 mA) +.5°
100 A [1A; 100 A] 0.7 % 40.7°
E3N (10 mV/A) [100 mA ; 40 A[ H2 % + 50 mA) #0.5°
100A [40 A ; 100 A] +7.5 % 40.5°
fg;' (00 mVIA) [10mA ;10 A] 1.5 % + 50 mA) +°
[5mA ; 50 mA[ H1 % + 100 1A) +.7°
2”293’* [50 mA ; 500 mA[ 1 % +1°
[500 mA ; 5 A] 0.7 % +°
[5mA; 50 mA[ H1 % + 1.5 mA) #°
D [50mA ;1 A[ 0.5 % + 1 mA) 40°
Essailec®
[LA;5A] +0.5% +0°
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15.4. %IEC61000-4-30 y§ B
15.4.1.n
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yt Ab v
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"w3uG n a -~ ) - '
\ yw
y 0 Vrims Urms ~
y 6 Vv-hol1 U-ho1 A
15.4.2.
a Udin
3 [42,5 Hz ; 69 Hz] #10 mHz [50 V ; 1000 V]
L A v [50 V; 1000 V] # % of U, [50 V ; 1000 V]
. Vi {120V ;230 V}
[0.25; 12] a Ui {207 V; 400 V}
. y Vo A [5% of U, ;U] 2 % of U,
: 80ppm 10 ms () [50'V;1000 V]
[10 ms ; 65,535 days] 30 ppm 0 ms (i
3 7 v [Udin ; 150 % of Udin] 2 % of U,
1 [50 V ; 1000 V]
. 80 ppm +10 ms ( )
[10 ms ; 65,535 days] 30 ppm 0 ms (i
LA [10 ms : 65,535 days] 80ppm H0 ms( ) [50 V : 1000 V]
30 ppm #10 ms (i)
L 1b [0% ; 10 %] 4.3 % or £3 ct [50 V; 1000 V]
[0 9% ; 1500 %] H2.5 % + 5ct)
A [50 V ; 1000 V]
A [2V; 1000 V] 2.5 % +1V)
15.4.3.
) " v 80ppnt G a u3 w50C A n un f a W 25C"
4 30ppmA
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i+1 - A4 RMSv ii [0; 21A
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Vdem|i|= |————— 1 A Vli[n|?
[] NechDemPe _e [][]
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i+1 - AN RMSy i [0; 2]A
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i+1 - A1
Vmin[i] = min(Vdeml[i])
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Umax [i] = max(Udem[i]), Uminl[i] = min(Udeml[i])

i+1 - AN RMSy i [0; 2]A
Amax [i] = max(Adem[i]), Amin[i] = min(Adem([i])
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i+1 v il[0;3] i=3 T A
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Taﬂﬂ-—P[ﬂ
byb T
W
P[3
FTFB@—SH
w
DPH3]= ___Ald
VR[[ + Q3P
& owu
1 hNechecl ISecl
PlB@NechSec nIOUZ@@ @@W nIO UB@@Q@@
a wl2
1 Nechecl Ne ISecl
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16.1.6.

b” T - Tint A
16.1.6.1. T
" Tint T w ' Ty |
a) ~ P[il[n] 1 0°
i+1 T w il [0; 2]A
Tint PP@@
Phbd Wh B r_—_=
@awh b @2 ! 3600
i+1 il [0; 2]A
Tint SP@@
Shp @AVAh D ==
@@ @@ I 3600
i+1 w il [0; 2]A
( Ne ww - > >VAR" Q1[i ][ n]
Tinl
Q,hL B @@VARNL B @@ ! M@with Q,[il[n] tO
1 3600
i+1 w il [0; 2]A
" Ne ww - > > VAR™ Q1[i][n]<0
Tint
Q,hCB @@VARhKC D @D ! Ql—P@@With Q,[lin <0
1 3600
i+1 il [0; 2]A
" Ne ww - > > VAR”
Tint D P@@
Dh p @@ VADN B I —=
(210 (210 I 3600
i+1 w il [0; 2]A
No ww - > > VAR™
Tint N P@@
Nh B @@ VARh I —=
@0 (210 | 3600
w

Ph[0][3]= Wh[0][3] =Ph[0][0] + Ph[O][1] + Ph[0][2]

Sh[0][3] = VA[O][3] = Sh[0][0] + Sh[0][1] + Sh[0][2]

T W
" Ne ww - > > VAR~
Q,hL[0][3] = VARNL[0][3] = Q,hL[0][0] + Q,hL[O][1] + Q hL[O][2]

w
No ww - > > VAR™
Q,CI[0][3] = VARNCIO][3] = Q,C[0][0] + Q C[0][1] + Q C[0][2]

" Ne ww - > > VAR~
Dh[01[31= VADA[01[3]1 = Dh[01[01+ DhI01[1]+ Dh[01[2]

104

o

0

>



w
* Ne ww o - > > VAR™ Nh[0][3] =VARh[0][3] = Nh[0][0] +
Nh[OI[1]+ Nh[O][2]

b) (Pli][n]<0) .
i+1” w if[0;2]A
Tim PP@@
Ph? Wh » I =
@awn 2@Q | ~3600
i+1 ii [0;2]A
Tint SP@@
Sh2@QVAh 2 '
(20 (20) | 3600
i+1 w il [0; 2]A
" Ne ww - > >VAR™ Q1]i][n] <0
Q,hL 2@@VARNKL 2@Q Ii“ Q& @@NlthQ iin] <0
I 3600
i+1 w il [0; 2]A
~ Ne ww o - > >VAR" Q1[i][n] O O
thC?@VARhckw T @@NlthQ[l][n] to
13600
i+1 il [0 2]A
" Ne ww > VAR”
|m D P@@
Dh 2@QVADh 2 '
(20) @@ | 3500
i+1 w i|’ [0; 2]A
" Ne ww > VAR~
|m N P@@
Nh » @@ VAR ? '
@a @@ | 3600
w

Ph[1][3] = Wh[1][3] = Ph[1][0] + Ph[1][1] + Ph[1][2]

Sh[1][3] = VAh[1][3] = Sh[1][0] + Sh[1][1]+ Sh[1][2]
w
w

Q,hL[1][3] = VARNL[1][3] = Q hL[1][0] + Q ,hL[1][1] + Q hL[1][2]
w

No ww - > > VAR™
Q,hC[1][3] = VARNCI1][3] = Q hC[1][0] + Q hC[1][1] + Q hC[1][2]

" Ne ww - > > VAR~
Dh[11[3]1 = VADA[1][3] = Dh[1][01+ Dh[11[1]+ Dh[1][2]

w
" Ne ww - > > VAR~
Nh[11[3]1 = VARN[1][3] = Nh[1][0]+ Nh[1][1]+ Nh[1][2]
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16.1.62.6° T
"7 T =3 b T ~A

a) “P[i]l[n] O o0

PhB@@Wh v@a i PO

13600

Shp @@vah 5 @@ | SP@Q

1 3600
w
~ Ne ww > >VAR" Q1[i][n] O O
Q,hL D @@VARhL > @@ ' (33160%)@%@ Q,filin] t
w
" Ne ww - > >VAR™ Q1[i][n]<0
Q,hCh @QVvARKCD @0 ' (3?(13 0@@\mthQ[|][n]<o
" Ne >éA5
Tint DP
Dh B @@ VADh B |
@@ @@n 2600
w
No ww o - > > VAR™
Tint N P@@
Nh B @@ VARh '
@a (20) | 3600
b) H ~ Pdc[i][n] < 0"
w
Tint PP@@
Ph» Wh 2 I
BQWh 2@0 | —_ -
Tint SP@@
Sh2@QVAh 2 '
(20) @a | 3600
w
" Ne wwo - > >VAR™ Q1[i][n] <0
Q,hL 2@QVARKL 2@Q ' Q @@WlthQ[|][n]<O
13600
w
~ Ne ww o - > >VAR" Q1[i][n] O O

thC?@@VARhC?@ T Q?:6 O%@Wlth Q,[illn] t0
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" Ne ww - > > VAR"

Tint
bh 2@@vaph 280 T 2P@C

1 3600

w
" Ne ww - > > VAR”

Tint
Nh 2@@VARN 2@Q ! NPEQ

n 3600
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16.2. N

a .6 NoA
16.3.
W ro L7 4 #8100 "A 2 v v
W "N bw * i A
16.3.1.
epo - W 2% - G 4 v "~ 100%-2%"  98%A
N\ T
16.3.2. i
epn w 2% ° G A4 v "~ 100%+2%"  102%A With a hysteresis of 2%, for
/\\// -
16.4. i RMSv
. - RMSv
A1 A 8V 2V@
Amp F L EXIB3 (6500 A and 10 kA) 90 A 10 A
MiniFLEX MA193 (6500 A et 10 kA) 90 A 10 A
Amp F L EXI83 (100 A) 800 mA 100 mA
MiniFLEX MA193 (100 A) 800 mA 100 mA
Jo3 30A 3A
C193 8A 1A
PAC93 8A 1A
MN93 2A 200 mA
MN93A (100 A) 800 mA 100 mA
E3N (10 mV/A) 800 mA 100 mA
E3N (100 mV/A) 80 mA 10 mA
MN93A (5A) 40 mA ® 5mA®
5A Essailec® 40 mA @ 5mA®
(1) CIRVAS b W ~A
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16.5.
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