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■■■■■ Volta ge and current unbalace

■■■■■ Calculation of the total harmonic distorsion factor (THD)

i : phase (0; 1; 2) n : rang (2...50)

■■■■■ 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:

module in % : angle in degree:

ck    is the amplitude of frequency component

Fs sampled signal

co is the DC component

k is the ordinal number (spectral bin)

Σ
Σ
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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.

■■■■■ K factor

■■■■■ Different power levels 1 sec

W [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

■■■■■ Various ratios
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■■■■■ Various types of ener gy

1st case : consumed energies (W[i] ≥ 0)

Total active energy consumed

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

Total apparent energy consumed

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

Total reactive capacitive energy consumed

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

Total reactive inductive energy consumed

VARhL [0][3] = VARhL [0] [0] + VARhL  [0][1] + VARhL [0] [2]
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2nd case : generated energies (W[i] ≥ 0)

Total active energy generated

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

Total apparent energy generated

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

Total reactive capacitive energy generated

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

Total reactive inductive energy generated

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

■■■■■ 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.

- Swell detection

Hysteresis = 2% Uref

Swell duration

Threshold of swell = Uref

Level to go back = 100% - 2% =
98% Uref
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Duration

Threshold = Uref

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

Hysteresis = 2% Uref

Current sensor type
AmpFLEX 3000A
1000A PAC clamp
1000A C clamp
200A MN 93 clamp
100A MN 93A clamp
5A MN 93A clamp
5A Adaptor

Minimum displayed current value[A]
9
1

0,5
0,5
0,2

(Primary × 5) ÷ (Secondary × 1000)
(Primary × 5) ÷ (Secondary × 1000)

Minimum current scale value [A]
60
10
10
2
1

(Primary × 5 × 10) ÷ (Secondary × 1000)
(Primary × 5 × 10) ÷ (Secondary × 1000)

- Sag or interruption detection

Minimum scale values (in waveform mode) and minimum displayed
values.

For all types of current sensors :

ARMS ≤ [Minimum value of displayed current] ⇒ ARMS = 0

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

■ Primary  ∈∈∈∈∈ [1 ; 2999]

■ Secondary  ∈∈∈∈∈{1 ; 5}

[Minimum displayed current value] ≤ 0,2 ⇒ [Minimum displayed current value] = 0,2

[Minimum current scale value] ≤ 1 ⇒ [Minimum current scale value] = 1

The minimum displayed voltage value is 5V

VRMS ≤≤≤≤≤ 5V ⇒⇒⇒⇒⇒ VRMS = 0
URMS ≤≤≤≤≤ 5V ⇒⇒⇒⇒⇒ URMS = 0
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9.3 Setup DPU 414 printer
To setup the DPU414 printer, press ON and On Line at the same time.
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