The Swiss way of measuring power

Power Transformer Testing Using - Infratek 108A-6 Power Analyzer

General

The 108A High Precision Power Analyzer is an ideal tool to test single and three phase Power
Transformers. The 108A is using very linear input amplifiers to preserve the transformer wave
forms. The 108A current amplifiers are equipped with broad band current shunts that exhibit a
typical phase error of 0.001° at 50/60Hz. The overall accuracy for very low power factor O to
0.05 is 0.01% of reading + 0.01% of range. The following table shows three phase power
measurements at power factors 0.08 and 0.008 at 50Hz using the current inputs In1A and

In5A. Measurements were performed by ELCAL Swiss Calibration Service.

50W, range (100V / 500mA; In1A)

Reference input | PF phase1 |phase2 |phase3 % Tolerance
ph1/ ph2 /ph3

4.0000W +1.8mW 0.08 4.003W 4.004W 4.005W 12/18/23

0.4000W +1.8mW 0.008 0.401W 0.403W 0.404W 28/66/70

150W Range (300V / 500mA; In1A)

9.2000W +3.8mW 0.08 9.2065W | 9.2100W | 9.2119W 10/16/19

0.9200W +3.9mW 0.008 0.9253W | 0.9272W | 0.9297W 35/47 /64

150W Range (100V / 1.5A; In5A)

12.000W +2.3mW 0.08 12.000W | 12.003W | 12.005W 0/5/8

1.2000W +2.7mW 0.008 1.195W 1.200W 1.200W 30/2/2

450W Range (230V / 1.5A; In5A)

27.600W £25mW 0.08 27.607W 27.603W 27.612W 4/11/6

2.7600W £19mW 0.008 2.752W 2.764W 2.757TW 19/8/7
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The Swiss way of measuring power

Irreversible losses in a Power Transformer are due to hysteresis, eddy currents, and winding
resistance. The hysteresis loss is proportional to the applied frequency and is dependent on
magnetic flux density Bm, on leakage flux, and on the ferromagnetic material.

A Power Transformer, once installed, operates day and night for many years. Low losses are
paramount to avoid waste of energy.

The 108A-6 six phase high Precision Power Analyzer performs all required measurements to
precisely determine power loss of single- and three-phase power transformers. Per phase
there are four different current inputs: 0-1A, 0-7A, 0-40A, and a shunt voltage input from
external coaxial shunts.

Very high precision (0.005% accuracy, very low phase error) 40A to 700A broad band current
transformers are available. Their output is connected to the 0-1A rear panel input. Use built in
scaling to obtain actual currents.

Sensors 0-700A

For medium size transformer the 0-40A direct current input is available. Small size
transformers are connected to the 0-7A current input.

On all current inputs the 108A shows excellent performance at low power factors. The screen
shut below summarizes the measurements at a lagging phase angle of -89.35 degrees
(power factor = 0.0113).
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Testing single- and three phase Power Transformers

The 108A Power Analyzer measures on phase 1 the transformer input and on phase 2 the
transformer output. The calculations are based on the linear circuit model shown below.

On one display line the three transformer values T1, T2, and T3 and on a second display line
T4, T5, and T6 can be displayed.

T1:
T2:
T3:

T4:
T5:
T6:

Vcorrected = 1.1107 - Vrectified mean
Pcorrected = Pactivl /(0.5 + 0.5 Vrms / Vcorrected)
Loss factor =tanX/R. No load measurement R1, X1 << R, X

Z =1Z011/ Phi01 - R+ jX =R + jwL. 1Z011 and Phi01 can be
displayed on two display lines.

R2 = Pact1 / Arms? short circuit test at rated current

X2 = Preactive / Arms? R1, x1 setto 0

a =N2/N1=Vrms2/Vrms1 at no load

At varying loads, the transformer efficiency is determined from:
Efficiency = Output Pact2 / Input Pact1. Display R1 | R2 | R3 on a display line. R3, the third
value, is the desired efficiency Pact2 / Pact1.

An approximate value for R1 and R2 can be obtained by applying a DC current on the primary
side R1 = Pact1 / Arms12, and applying a DC current on the secondary side
R2 = Pact? / Arms22,
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The Swiss way of measuring power

Caution: Transformers can store a large amount of energy. If case of emergency this
energy must be discharged by external elements.
Although, the 108A inputs are protected against voltage >+2500V with respect
to ground, protection elements may fail in case of large energies.

Use of 108A Operating Software for Transformer-Testing

Contact Information: DlSTRl B UTOR

Infratek AG CALTRON PTE LTD
Weingartenstrasse 6 www.caltron.sg

CH-8707 Uetikon am See emaill: caltroﬁ@caltron.sg

Email: info@infratek-ag.com

Phone: +41 44 920 50 05

Please call, write or visit our web page for further assistance.
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