Application Note M e g g e I‘m

Delta Measurement with an MPQ1000

The power measurement for a delta configuration uses a 2 wattmeter method even though there are

3 phases.
In a wye configuration, the power flow return is always on the neutral wire.
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In a delta, the power flow return is on one of the phases.
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Load

When measuring a wye all the voltages are referenced to neutral, referred to as line voltages. The

measured currents are also line currents. Since both the voltage and currents are line values, the

measurement does not introduce any phase shift.
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Load '@J 1 A B

When measuring a delta, all the voltages are referenced to other lines; there is no neutral. This means
the measured voltage in a delta are phase voltages. The measured currents are still line currents.
Since the voltages are phase voltages but the currents are line currents, the measurement itself
introduces a 30-degree phase shift.

v
Load -®] r®J

The 3 phase voltages and 3 line currents can be measured and then the power can be calculated
mathmatically by using the v/3 . This will calculate the proper power values provided the delta is
balanced. The more unbalanced the delta is, the more error is introduced into this type of

measurement. A 2 wattmeter method will provide accurate values regardless of how well balanced the

delta is. o] SETUP U3/28/ 2009 12:25 PV
DEFAULT SETUFP =
. 2 wi ingl h.
The MPQ allows you to measure the delta values using both i s
ire Delta
3 Wire Open Delta
methOdS' 3 Wire Split Phase
3 Wire Wye
* 4§ Wire Wye
To measure a Delta configuration using an MPQ1000, first BC:N::::;”T“:P‘
e5 —
activate the “3 Wire Delta” configuration. Inzush:3¥ Delta =l
# Select aetup & Seleet .%_Rﬂ\.‘r
BAc
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If it is not present in your MPQ1000, then upload it from the

Metrosoft PQ PC Software. (Version 2.6.2.1 or later). It is located A,r,—clhg C?""?"'E‘j,_f T" Alacyl O Tl

u nde r the defa u It ta b . Nu;:::::B | Cargar Cantlg Recuperar Conectar

Dator Predelemmingds | Persoralzada |
2 Cables Monofisicos

Delta abierto de 2 cables
Fase dividida de 3 cables

Estrella 3 hilos
Delta lado alto 4 hilos £

Once the “3 Wire Delta” configuration is active connect the analyzer as shown.

PHA

PHB
PHC

Fam
N

1

Note the connect Phase C voltage to the N input of the analyzer. This is because it is used as the

reference.

When viewing the DMM screen, all phase voltages will be displayed as well as all line currents.
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DMM MODE 02/10/2016 04:52 PM

Active Setup: 3 Wire Delta
Configuration: 3 Wire delta 2 wattmeter

VOLTAGE CURRENT
VOLTAGE (V) |THD (%£) CURRENT ()
Va-c 208.01 4.24 98.13
Vb-c 207.05 2.65 54.49
Va-b 207.50 3.31 88.19
CH4V 0.00 0.00 0.00
4P Select function # Fh-N/Ph-Fh
HOME SETUP POWER HARMONICS [p]

When viewing the Power DMM screen, you can view the total measured power and the phase angles

of phase voltage to line current.

POWER 02/10/2016 03:44 PM
Kt Kva KVAR DEF TEF
PHA
PHB
PHC
TOT 25.97 28.86 12.59 0.90
1204
v I
e
240°
4p Select function ¢ Switch unit 4l View as wWye
| HOME | POWER | HARMONICS | UNBALANCE [p]

This screen displays the total power going to the load. It also displays the phase voltage versus line

current phase angles.

By pushing the ENTER key the display will toggle, so you can view the calculated power on each

phase as well as the phase angles of the phase voltage to the phase current.
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POWER 02/10/2016 03:44 PM
KW KVA KVAR DPF TPF
PHA 10.60 11.78 5.14 0.90 0.90
PHE 5.86 6.51 2.84 0.90 0.90
PHC 9.51 10.57 4.61 0.90 0.90
TOT |25.97 28.86 12.59 0.90 0.90

1205

240° 240°

«p Select function ¢ Switch unit 4 View as Delta

| HOME | POWER | HARMONICS | UNBALANCE |[p]

This will get the power going through each phase and the phase angles between the phase voltages
and phase currents.

When ready to record just push the record button. The analyzer will measure the voltages on the line
and the frequency, and will automatically configure the limits. It will then automatically read the values

to which the CTs are set. The analyzer will verify it is connected properly and then start recording.

Recording RECORD DATA 03/10/2020 02:28 PM
Test Memory Rem.: 97.12% 0% | 100%
Elapsed time: 0.00:00:03 8D Memory Rem.: 98.70%

Active setup: DEFAULT SETUP
Configuration: 4 Wire wye 3 wattmeter
Power calculations: On

VOLTAGE (V) | |CURRENT (A)
PHAV 236.20 PHAI 747.59
PHBV 235.96 PHBI 746.99
PHCV 235.72 PHCI 749.86
CH4AV OFF CH4I OFF
== CH5I OFF
gag: 0 Swell: O Subcycle: 0
Transient: 0 Phase Angle: 0 RVC: 0
THD: O Mains: 0
p Select function ¢ Ph-HfPh-FPh
DR POWER STOP
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