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How should this booklet be read?

Real field measurement - Fluke 435-II / Power Log

Original analyzer screen capture. Channel, unit and time information are preserved from the source screen.

Redrawn from real field data

The chart shows numerical values from the field record; it does not add waveform or simultaneity
information.

REPRESENTATIVE VISUAL - NOT A FIELD MEASUREMENT

Used to explain a concept or function. It is not a real measurement screen or a machine wiring diagram.
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1. The Field Problem We See
A machine is running and production continues. The visible average UPS load is not very high, yet at certain moments the UPS
output becomes unstable or the UPS switches to bypass. In the field, the first suspicion is usually insufficient power. But
average load percentage alone does not explain the whole behavior.
A dynamic machine does not ask for the same current at every instant. At one moment it draws little power, at another it
creates a short current burst, and in some operating moments it can push active energy back toward the supply. These are
different conditions for power electronics and they must not be treated as one generic overload.

2. What Is an Aggressive Load?
Aggressive Load is the practical term Gurer Elektronik uses for dynamic industrial loads whose current, active power and
sometimes power direction can change sharply in short time windows. It is not an IEC or IEEE class and it is not a negative
label for the machine. The machine may be doing its own work correctly; it simply does not appear to the UPS as a calm, steady
load.
When we use this term, we look at rate of change, waveform shape, RMS-to-peak relationship, harmonic content, active power
direction and repeatability in the working cycle.

3. Brand, Nameplate, Process and Real Energy Behavior
The brand identifies the manufacturer. The model describes the machine structure. The nameplate gives nominal design and supply
data. The process determines what the machine is actually doing at that moment. The real electrical behavior at the site
emerges from all of these together, and must be measured in time.
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4. RMS, Peak, Active Power, Apparent Power and Energy
RMS current tells us heating effect. Peak current tells us the stress on semiconductors and magnetic components. Active power
tells us the direction and amount of real energy transfer. Apparent power shows the electrical burden seen by the supply.
Energy is power integrated over time.
For this reason, one high number on a screen is not enough. A load may have a moderate RMS value but high peaks. It may have
high current without returning energy. Another load may look calmer in current but create a reverse active power interval
during braking.
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5. Different Operating Moments on the Same Load
The same machine can behave very differently during acceleration, steady cutting, braking, fast deceleration, direction change
or tool movement. Looking only at the nameplate or a single average reading hides these differences.
The field record must be read as a time story. Which event occurred at which motion? Did the UPS bypass during a peak current
moment, during reverse active power, or during a combined transient? This distinction changes the diagnosis.
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6. Harmonics, Crest Factor and Nonlinear Current
Nonlinear current is common in modern industrial loads. A waveform may contain strong peaks, harmonic components and a crest
factor that is much higher than a clean sine wave. This stresses cables, transformers and UPS output stages differently than a
purely resistive load would.
A high crest factor does not automatically mean regenerative energy. It means that the current waveform is not smooth and the
peak-to-RMS relationship is severe. Regeneration must be confirmed by active power direction and event timing.
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7. Bidirectional Active Power and Regenerative Energy
The critical sign of regeneration is not simply high current. It is active power flowing in the reverse direction during a
braking, stopping, lowering or deceleration event. In this interval, mechanical energy is converted back into electrical
energy.
If that energy reaches a UPS output stage that was not designed to absorb it, the UPS may alarm, switch to bypass, shut down
the inverter output or stress internal power stages. The behavior is short, event-based and strongly tied to the machine cycle.
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8. Field Case A
In Field A, the machine moved quickly on a long horizontal axis. The installed UPS power was high compared with the nominal
process power, yet bypass behavior still appeared. This is the typical situation where a simple 'larger UPS' interpretation can
be misleading.
After applying the Gurer Elektronik regenerative suppression solution, the bypass problem was no longer observed in that
application. The result is presented as a field observation, not as a universal claim for every UPS and every machine.
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Field Case A: Data Reading
The field data is useful because it shows the event character over time. Short peaks, waveform distortion and motion-related
electrical behavior must be considered together. A single current or power value cannot describe the whole machine.
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9. Field Case B
Field B had a heavier industrial load profile and a wider data archive. The record includes moments of high power draw, reverse
active power and measurement-limit behavior. The important point is to separate these categories instead of treating all of
them as the same overload event.
This case also showed why event timing matters. A UPS can be stable during normal load, then become unstable during braking or
fast deceleration. The load is not simply 'too large'; its energy behavior is changing direction.
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Field Case B: Event Archive
The screen captures in this section are kept as field evidence. Channel names, units and time information belong to the
original measuring environment. The purpose is not to overstate the record, but to show how the load changes during real
operation.
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10. Physical Explanation of Regenerative Energy
During braking or rapid deceleration, a motor-driven mechanical system can behave like a generator. Stored mechanical energy
returns electrically through the drive system. Depending on the drive and supply arrangement, this energy can appear on the
supply side and reach the UPS output.
If the UPS has no suitable path to absorb or process this reverse energy, internal voltage stress, synchronization disturbance
or protection behavior can occur. The correct solution is to identify the event early and manage it at the proper point.
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11. Possible Effects on the UPS
A regenerative load can force the UPS into bypass, trigger alarms, interrupt inverter operation or increase stress on internal
power stages. The exact reaction depends on the UPS topology, firmware, protection thresholds, output impedance and the
severity of the event.
This is why the diagnosis must include UPS logs, event timing, load type, motion cycle and field measurement. The problem
should not be reduced to a simple power-rating question.



AGGRESSIVE UPS LOADS  |  Yusuf Gurer - Gurer Elektronik  |  V1.1

15Technical information booklet

12. UPS Regenerative Energy Suppression Unit
Gurer Elektronik's UPS Regenerative Energy Suppression Unit is developed for applications where dynamic and regenerative loads
create UPS bypass, alarm or power-stage stress problems. The unit is connected in parallel to the UPS output and the
regenerative load. It does not require intervention in the UPS DC bus connections.
When a regenerative event is detected on the load side, the unit suppresses the effect before it is carried deeper into the UPS
internal structure. The aim is to reduce unnecessary electrical and thermal stress and keep the system under better control.
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13. Measurement Limits and OL
Field measurement records have their own limits. When the analyzer displays OL or the measurement range is exceeded, the
extreme number around that interval must not be accepted blindly as a real current or power value. It should be treated as a
range-limit condition and interpreted together with the surrounding clean samples.
This distinction protects the report from both exaggeration and under-reading. The useful conclusion is the event character:
when it occurs, how long it lasts, what direction active power takes and how the UPS reacts.
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14. Technical Appendices
The appendices collect reference values, field archive boundaries and source traceability. They are included so that the reader
can understand what the field records do and do not prove.
14.1 Field B numerical reference table: Key measured intervals and clean samples are used as references, while range-limit
intervals are treated carefully.
14.2 Field A reference data: The application is presented as a field case with observed UPS behavior before and after
suppression.
14.3 Event, heavy-load and OL indexes: High draw, regenerative direction and measurement overflow are kept as separate
categories.
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14.4 Topology and Record-Reading Limits
The booklet explains the field behavior and public application principle. It does not publish circuit thresholds, detection
algorithms, component-level design details or values that would make the unit easy to copy.
14.5 Visual and Source Traceability: Original field measurement screens are kept visually traceable. Redrawn charts represent
numerical values from the record and do not add waveform timing that was not present.
14.6 General Technical Sources: The interpretation follows standard power electronics concepts: RMS, peak value, crest factor,
active power, apparent power, harmonics, regenerative braking and UPS protection behavior.
Final word: A UPS problem seen in the field is not always a UPS power-size problem. When the connected machine is dynamic and
regenerative, the real question is what the load is doing at the moment the UPS reacts.


