


























































































































1 NechSec - 1
Arms[i] = \/ ——— X X A[i][n]2 Effective current phase i + 1; Aavg [i] = Arms [i]
NechSec n: Zéro

NechSec - 1

Arms [3] = \/ m X i ZZém(A[O] [n] + A[1] [n] + A[2] [n]) 2 Neutral rms current; Aavg [3] = Arms [3]

m \oltage and current unbalace

j2n
V, = ;— (VF[O]+a.VF[1] +a2. VF [2]) Direct voltage (complex notation a = e )
1
V. = ?(VF [0O]+a2.VF[1] +a. VF [2]) Reverse voltage
Vunb = |vrms._| Aunb = |Arms. |
|Vrms+| |ArmS+|

m Calculation of the total harmonic distorsion factor (THD)

\/ § Vharm [i] [n] 2 \/ S Uharm [i] [n] 2 \/ S Aharm [i] [n] 2
Vthd [i] = ——=2 ,Uthd [i] = ——=2 Athd [i] = —=2
Vharm [i] [1] Uharm [i] [1] Aharm [i] [1]
i : phase (0; 1; 2) n:rang (2...50)

m Calculation of harmonic bins  (see p 11 FT/2)

By FFT (16 bits) 1024 samples on 4 cycles without windowing (CEI 1000-4-7). From real and imaginary parts, each bin ratio is
calculated on each phase Vharm([3][51], Uharm[3][51] and Aharm[3][51] in proportion to the fundamental value and the phase
angles Vph[3][51], Uph[3][51] et Aph[3][51] between each bin and the fundamental.

This calculation is done with the following principle:

Cy a,
module in % : mod, = —x 100 angle in degree: ¢, = arctan [—
(o b,
( = |bk + jakl = 1/a,f+ b;
I 1024 kTC
b,=—» F Xsin|—s +
T Sppa (512 @)
with 1024
1 krm
a,=——) F, Xcos |—=s +@
512 Z,, (512 ")
I 1024
c,=——)> F.
\ ‘10245
k
ck is the amplitude of frequency component ~ f, =— 1,

Fg sampled signal

Co is the DC component

k is the ordinal number (spectral bin)



Multiplying the voltage harmonic factor with the current harmonics factor gives the power harmonic factor. Differentiating
voltage harmonic phase angle with current harmonic phase angle gives power harmonic phase angle.

VAharm[3][51], VAph[3][51
Nota : Available only for C.A 8334B

- Distortion factor calculation (DF)

Two global values giving the relative quantity of harmonics are computed: the THD in proportion to the fundamental and the
DF in proportion to the RMS value.

\/ 5201 Vharm(i] [n] 2 \/ 5202 Uharm(i] [n] 2 \/ 5201 Aharmli] [n] 2
Vdf[i]= —2 ,Udf[i] = e Adf[i] = i
Vrms [i] Urms [i] Arms [i]
m K factor
n=250n2. Aharm [i] [n] 2
AKf[i] = :510 K factor for the i + 1 phase

Z Aharm [i] [n] 2

m Different power levels 1 sec

1 NechSec - 1
W[i]= ——— - 2 VJi][n]-Ai][n] Active poweri+ 1 phase
NechSec n=0

VA[i]l=Vrms[i]- Arms[i]  Apparent poweri+ 1 phase

) 1 NechSec - 1
VAR[i]=———— - X VF[i] [n- NECHPER/ 4] - AF [i] [n] Reactive power i + 1 phase
NechSec n=0

ouVART[i]= \/ VA [i]2-W i 2 if computation method with harmonics
WI[3]=W[0]+W[1] +W[2] Total active power
VA[3]=VA[0]+VA[1] +VA[2] Total apparent power

VAR [3] =VAR [0] + VAR [1] + VAR [2] Total reactive power

m Various ratios

Wil

PF[i]= ——— i + 1 phase power factor
VATi]

DPF[i]=cos (¢ [i]) i+ 1 phase displacement factor

Tan[i]=tan (¢ [i]) i+ 1 phasetangent

NechSec -1

> VFIi] [n] . AF[i] [n]
e Cosine angle between voltage fundamental and i + 1 phase current

cos (¢ [i])=

NechSec -1 J NechSec -1

n;g VFIi] [n] 2. ngo AFTi] [n] 2



PF[O]+PF[1]+PF[2]
PF[3]= Total power factor
3

DPF[0]+DPF[1]+DPF[2] ,
DPF[3]= Total shift factor
3

Tan[O0]+Tan[1]+Tan[2]
Tan[3] = Total tangent
3

m Various types of ener gy

1t case : consumed energies (W[i] = 0)

. W[i] : .
Wh[O0][i]=2X Active energy consumed i + 1 phase
Tint - 3600
: VATI] :
VAh[O0][i]= X2 Apparent energy consumed i + 1 phase
Tint - 3600

_ VAR[i]
VARNL[O][i]= = 3600

Tint

for VAR [i] > or =t0 0 Recative inductive energy consumed i + 1 phase

VARhC[O][i]=Z'VAR[i]

Tint

for VAR [i] < or =to 0 Reactive capacitive energy consumed i + 1 phase

Total active energy consumed
Wh [0][3] = Wh [0] [0] + Wh [0][1] + Wh [O] [2]

Total apparent energy consumed
VAh [0][3] = VAh [0] [0] + VAh [0][1] + VAh [0] [2]

Total reactive capacitive energy consumed
VARHOC [0][3] = VARKC [0] [0] + VARNKC [0][1] + VARNKC [0] [2]

Total reactive inductive energy consumed
VARNhL [0][3] = VARKL [0] [O] + VARKL [0][1] + VARL [0] [2]



2" case : generated energies (Wil = 0)

Wh1][i]l=2 W]

Active ener enerated i + 1 phase
Tint - 3600 9 P

L5 VAL
VAh[1][|]—T’Zm 3600

Apparent energy generated phase i + 1

-VAR i
VARhL[1][i]=2X WC[)] for VAR [i] < or =to 0 Reactive inductive energy generated phase i + 1
Tint

VARhC[1][i]=ZVA

Tint

RIi]
0

for VAR [i] > or =to 0 Reactive capacitive energy generated phase i + 1 phase

Total active energy generated

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

Total apparent energy generated

VAR[1][3] = VAN[1][0] + VAN[1][1] + VAN[1][2]

Total reactive capacitive energy generated

VARNCI[1][3] = VARhC[1][0] + VARNKC[1][1] + VARNCI1][2]
Total reactive inductive energy generated

VARNL[1][3] = VARNL[1][0] + VARNL[1][1] + VARNL[1][2]

m Hysteresis

Hysteresis is a filter principle often used after threshold detection stage. A correct setting of hysteresis value avoid repeated
state changing when the measure is varying close to the threshold.

The event detection is activate when the measure is going over the threshold but it can only be deactivated if the measure
goes under the threshold minus the value of the hysteresis.

The default hysteresis value is 2% of the reference voltage but it may be set in the range of [1%, 5%] depending of the voltage

stability on the network.
i /\ /\ Threshold of swell = Uref
Hysteresis = 2% Uref \/
v | Level to go back = 100% - 2% =

/ 98% Uref
Swell duration
<>

- Swell detection




- Sag or interruption detection

— y

Duration

A
Y

Hysteresis = 2% Uref

N /[

\/\/

Level to go back = (100% + 2%) Uref = 102% Uref

Threshold = Uref

Minimum scale values (in waveform mode) and minimum displayed

values.

Current sensor type

Minimum displayed current value[A]

Minimum current scale value [A]

AmpFLEX 3000A 9 60
1000A PAC clamp 1 10
1000A C clamp 0,5 10
200A MN 93 clamp 0,5 2
100A MN 93A clamp 0,2 1
5A MN 93A clamp (Primary x 5) + (Secondary x 1000) | (Primary x 5 x 10) + (Secondary x 1000)
5A Adaptor (Primary x 5) + (Secondary x 1000) |(Primary x 5 x 10) + (Secondary x 1000)

For all types of current sensors :

Arus < [Minimum value of displayed current] [0 Agys =0

For the MN93A clamp (rating 5A) and adaptor 5A :

B Primary O[1;

2999]

B Secondary [{1;5}

[Minimum displayed current value] < 0,2 O [Minimum displayed current value] = 0,2
[Minimum current scale value] < 1 O [Minimum current scale value] = 1

The minimum displayed voltage value is 5V

VoS5V O VvV, =0
Ugs S5V 0 U, =0




9.3 Setup DPU 414 printer

To setup the DPU414 printer, press ON and On Line at the same time.

Continue ?

Write ?

Dirp Sh-1

1

2

7

8

Continue 7

{OFF}

(ONM >

{ON

(OFF?

(ON 3

{CFF>

{ON >

(ON 2

Write ?

Dip SW-2

1

7

8

Continue ?

{(ON 2
{(ON 2
{ON >
{(ON 3
{ON >
(OFF}
{ON

{CN >

Write 7

Dirp SW-3

1

2

7

8

Continue 7

{ON >

(CN 2

{OFF>

{GN

{OFF>

{ON ?

{(ON 2

{OFF)

Write ?

: Push "On-1line SW’
: Push "Paper feed SW’

Input = Serial

Printing Speed = High

Auto Loading = ON

Auto LF = OFF

Setting Command = Enable

! Printing

Density

= 100 %

: Push "On-line SW*
: Push "Parer feed SW’

Printing Columns = 40

: User Font Back-uer = ON

: Charvacter Select = Normal

V4

Zevo = Normal
International
Characterﬂ

Set
= France

: Push "On-1line Sk’
. Push ’Paper feed SW’

Data Lensth = 8 bits

: Parity Setting = No

: Parity Condition = Even

! Busy Control = H/W Busy

. Baud

Rate

Select

= 19200 bes

> Push "On-1line SW*
. Push *Parer feed SW'

DIP Sl setting complete !!
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DEUTSCHLAND - Chauvin Arnoux GmbH SCHWEIZ - Chauvin Arnoux AG

StraBburger Str. 34 - 77694 Kehl / Rhein EinsiedlerstraBe 535 - 8810 Horgen

Tel: (07851) 99 26-0 - Fax: (07851) 99 26-60 Tel: 044 727 75 55 - Fax: 044 727 75 56

ESPANA - Chauvin Arnoux Ibérica SA UNITED KINGDOM - Chauvin Arnoux Ltd

C/ Roger de Flor N° 293, Planta 1- 08025 Barcelona Waldeck House - Waldeck Road - Maidenhead SL6 8BR

Tel: 93 459 08 11 - Fax: 93 459 14 43 Tel: 01628 788 888 - Fax: 01628 628 099

ITALIA - Amra SpA MIDDLE EAST - Chauvin Arnoux Middle East

Via Sant’Ambrogio, 23/25 - 20050 Bareggia di Macherio (M) PO. BOX 60-154 - 1241 2020 JAL EL DIB (Beirut) - LEBANON

Tel: 039 245 75 45 - Fax: 039 481 561 Tel: (01) 89 04 25 - Fax: (01) 89 04 24

OSTERREICH - Chauvin Arnoux Ges.m.b.H CHINA - Shanghai Pu-Jiang - Enerdis Instruments Co. Ltd
Slamastrasse 29/3 - 1230 Wien 3 F, 3 rd Building - N° 381 Xiang De Road - 200081 SHANGHAI
Tel: 01 61 61 961-0 - Fax: 01 61 61 961-61 Tel: +86 21 65 21 51 96 - Fax: +86 21 65 21 61 07
SCANDINAVIA - CA Mitsystem AB USA - Chauvin Arnoux Inc - d.b.a AEMC Instruments

Box 4501 - SE 18304 TABY 200 Foxborough Blvd. - Foxborough - MA 02035

Tel: +46 8 50 52 68 00 - Fax: +46 8 50 52 68 10 Tel: (508) 698-2115 - Fax: (508) 698-2118

www.chauvin-arnoux.com

190, rue Championnet - 75876 PARIS Cedex 18 - FRANCE
Tél.: +33 1 44 85 44 85 - Fax : +33 1 46 27 73 89 - info@chauvin-arnoux.fr
Export : Tél. : +33 1 44 85 44 86 - Fax : +33 1 46 27 95 59 - export@chauvin-arnoux.fr



