Expanded Troubleshooting Matrix

To meet the demands of complex and ever-changing operating conditions in industrial settings (such as variable-frequency

speed control, electrolysis and electroplating, outdoor renewable energy applications, high-intensity magnetic fields, and

long-distance transmission), this manual has been comprehensively expanded to include core troubleshooting

quick-reference tables and in-depth troubleshooting analyses, covering a wider range of specific scenarios and addressing

customer pain points.

Symptom

Typical Condition

Possible Cause

Troubleshooting & Solution

1. Significantly low readings or

distorted waveforms

Output side of variable
frequency drives, thyristor
voltage regulation, nonlinear
loads containing a large
amount of higher-order

harmonics

1. An “average-value response”
transmitter was selected
instead of a “True RMS”
transmitter.

2. The transmitter’s bandwidth
exceeds the product’s rated
response frequency (e.g.,
high-frequency PWM chopping

exceeds limits).

Troubleshooting: Observe the
primary-side waveform using
an oscilloscope.

Solution: Replace the
transmitter with a True RMS
AC/DC transmitter that
supports wide-frequency
sampling (e.g., from several
kHz to tens of kHz).

2. Data drift or system crashes
in high-temperature

environments

Steel smelting, boiler rooms,
high-temperature enclosed
control cabinets (ambient

temperature >60°C)

1. The component’s operating
junction temperature was
exceeded, causing thermal drift
of the internal amplifier's zero

point.

2. Inadequate heat dissipation
within the control cabinet led to

heat buildup.

Troubleshooting: Measure the
actual temperature inside the
cabinet.

Solution: Install internal cooling
fans or a semiconductor air
conditioner; select an industrial
transmitter with a wide
temperature range (-40°C to
+85°C); adjust the installation
location to keep it away from

heat sources.

3. Equipment damage with no

output following thunderstorms

Outdoor photovoltaic power
plants, wind power generation,
long-distance overhead power
transmission lines, or remote

pumping stations

1. The system was struck by an
induced lightning strike in the
form of a lightning

electromagnetic pulse (LEMP).

2. A severe surge overvoltage
occurred on the utility side,
causing the breakdown of the
input-stage isolation
transformer or TVS diode.

Troubleshooting: Check the
enclosure for signs of
breakdown and measure
whether the power supply and
input terminals are shorted to
ground.

Solution: Replace the
transmitter and install power
and signal surge protective
devices (SPDs) at the front end

of the system.

4. Output in two-wire systems is
pulled down or fails to reach 20
mA

Long-distance (>200 meters)
PLC analog signal acquisition
circuits, multi-stage loads

connected in series

1. Insufficient loop supply
voltage (e.g., 24 VDC drops
below 18 VDC due to line

losses).

2. Excessive input impedance
of the downstream PLC,
causing the total loop load

resistance to exceed the limit.

Troubleshooting: Use a
multimeter to measure the
actual voltage across the
transmitter terminals; calculate
the total loop impedance.
Solution: Increase the supply
voltage to 24 VDC £ 10%; use a
low-impedance receiving end;
or switch to a four-wire,

independently powered




transmitter.

5. Reading fluctuations or
magnetic saturation in
high-current/electrolysis

industries

Aluminum electrolysis plants,
electroplating workshops,
high-power DC busbars
(accompanied by extremely

strong DC magnetic fields)

1. Magnetic saturation of the
core in traditional
electromagnetic current
transformers under strong DC
or superimposed AC/DC

conditions.

2. Strong magnetic fields
directly interfering with the
transmission of internal

low-voltage signals.

Troubleshooting: Check
whether the primary side
contains a strong DC
component or excessively high
current.

Solution: Use a true RMS
AC/DC transmitter based on
the Hall-effect closed-loop
principle or fluxgate technology,
and ground the housing away

from strong magnetic sources.

6. Crosstalk and data locking
during multi-channel data

acquisition

High-density multi-channel
signal acquisition cabinets,
dense cabling inside DCS
cabinets

1. Improper handling of the
common terminal (GND) for
multiple transmitters, resulting
in a ground loop.

2. Signal lines are not shielded
or are run parallel and in close

proximity to one another.

Troubleshooting: Disconnect
the inputs one by one to
observe whether the
interference disappears.
Solution: Use a fully isolated
transmitter (providing triple
isolation for input, output, and
power supply); use
independently shielded
twisted-pair cable with
single-ended grounding.

In-depth, end-to-end analysis of a wider range of operating conditions and complex scenarios:

Scenario 1: True RMS Distortion Under Conditions Involving an Inverter (PWM Waveform) and a Nonlinear Load?

Customer Pain Point: In variable-frequency motor speed control systems, customers have observed significant

discrepancies between the data displayed by transmitters and the frequency/current readings on the inverter panel, with

particularly large errors occurring in the low-frequency range or during high-speed chopping.

Operational Mechanism: The voltage and current output by the inverter are typical PWM (Pulse Width Modulation) square

waves containing a high level of higher-order harmonics. Conventional transmitters use a simple rectification and

averaging method, which cannot account for harmonic energy.

End-to-End Troubleshooting and Solution:

Bandwidth Verification: Check the transmitter’s frequency response bandwidth. Conventional power-frequency

transmitters have a bandwidth of only 50 Hz to 400 Hz and cannot fully respond to the chopper frequencies of several kHz

generated by the inverter.

Model Selection and Upgrade: Advise the customer to replace the transmitter with a wide-bandwidth true RMS

AC/DC transmitter specifically designed for variable-frequency systems (typically with a bandwidth of 10 kHz to 100 kHz).

Sampling Settings: In the PLC or back-end control system, appropriately increase the digital filter time constant to

filter out glitches caused by ultra-high-frequency switching noise.




Scenario 2: Surge and Lightning Protection for Outdoor Solar, Wind Power, and Long-Distance Power Transmission Lines

Customer Pain Points: At outdoor solar combiner boxes or remote hydrological monitoring stations, transmitters often burn
out “unexpectedly” during the thunderstorm season, showing no response when powered on.

Mechanism: Outdoor long-distance overhead power lines or large-scale solar panel arrays are highly susceptible to
induced lightning electromagnetic pulses (LEMPs), with instantaneous overvoltages reaching several thousand volts—far
exceeding the voltage withstand limits of conventional electronic components.

End-to-End Troubleshooting and Solutions:

Confirmation of Hardware Damage: Remove the transmitter and use a multimeter set to the diode range to
measure the power input terminals. If a short circuit is detected in both forward and reverse directions, this indicates that
the internal power management chip and surge absorption components have been damaged by a lightning strike.

Install Surge Protectors: Install appropriate signal surge protection devices (SPDs) and power surge protection
modules at the front end of the transmitter (on both the input and output sides).

Equipotential Grounding: Check whether the on-site control cabinet has a reliable lightning protection grounding
grid (grounding resistance should be <4 Q) to ensure that lightning currents can be rapidly dissipated into the ground,
thereby preventing counter-strikes.

Scenario 3: Electrolysis, electroplating, and high-current DC busbar (strong magnetic field/Hall effect saturation) operating
conditions!

Customer Pain Points: On DC busbars carrying thousands of amperes in the electroplating industry, the transmitter’s
output values do not rise linearly as the busbar current increases; instead, they become locked or exhibit severe nonlinear
deviations.

Operating Mechanism: When high currents pass through conductors, they generate extremely strong, constant magnetic
fields in the surrounding area; simultaneously, if a transmitter based on standard electromagnetic induction principles is
used, its iron core will instantly become magnetically saturated under the powerful DC magnetic field, losing its ability to
detect the current.

End-to-End Troubleshooting and Solution:

Principle Verification: Confirm that electromagnetic induction-type transmitters must absolutely not be used in this
operating condition.

Solution Adjustment: It is essential to use AC/DC true RMS transmitters based on the closed-loop Hall effect or
fluxgate principles. The closed-loop Hall structure fundamentally overcomes magnetic saturation by using a compensation
coil to generate a reverse magnetic field that cancels out the primary magnetic field.

Installation Alignment: Align the center of the transmitter probe or busbar perforation to prevent localized magnetic
field distortion caused by eccentric installation.



Scenario 4: Load Impedance Mismatch and Excessive Voltage Drop in Two-Wire Loop-Powered Circuits

Customer Pain Point: Two-wire 4—20 mA transmitters function normally during laboratory testing, but after being installed at
a remote site over a long distance (300 meters), the system suddenly loses power and restarts, or the output becomes
locked, when the current output reaches 18 mA to 20 mA.

Mechanism: Two-wire transmitters share two wires with the signal, and their operating power is entirely maintained by the
weak current in the loop. When the output reaches full scale (20 mA), the voltage drop caused by the long-distance wire
resistance combined with the input resistance at the PLC receiver causes the actual operating voltage across the
transmitter to drop below the minimum startup voltage (typically required to be 212 VDC to 15 VDC).

Comprehensive Troubleshooting and Solutions:

Dynamic Voltage Drop Measurement: Set the transmitter to output a full-scale signal and use a multimeter to directly

measure the actual voltage between the transmitter’s “+” and terminals.

Load Calculation Formula: Verify the formula:

R __ Usupply - Umin_device
L —

- R wire.

0.02A
Here, R .is the maximum allowable load resistance.

Remedial Measures: If the voltage drop is too high, increase the supply voltage from 24 VDC to 28 VDC (within the
device’s voltage rating), replace the transmission cable with one of larger gauge, or convert the system to a four-wire,
independently powered configuration with greater load capacity.



