Shaft voltages and currents

Monitoring

\/ Shaft voltages and current monitoring for Hydro generators,
turbo generators, motors and wind generators
Stray shaft voltages and circulating currents are silent
destroyers in rotating machines, leading to bearing pitting,
lubrication breakdown, and premature failure. Without
monitoring, these electrical discharges go unnoticed—until
the damage is done. Shaft voltage and current monitoring
helps detect insulation breakdown, grounding issues, and
improper bonding early, preventing costly downtime and
extending machine life.
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Shaft Voltage and Current Monitoring
Solutions

Solving the Shaft Current Problem:
A Critical Need for Turbomachinery
Applications

Shaft currents are a persistent issue in
turbomachinery, caused by the buildup of electrical
charges on the machine shaft. This phenomenon
occurs through three primary mechanisms:

1. Static Discharge: Flow of particles in fluids
generates charges.

2. Motor and Generator Faults: Electrical
imbalances in rotating equipment.

3. Motion of Magnetized Components: Magnetic
fields interacting with shaft components.

These mechanisms result in charge accumulation,
creating a potential difference (voltage) between
components. When this voltage exceeds the
breakdown voltage of the insulating fluid—such as
oil—sparks discharge the accumulated energy. These
sparks generate intense heat (over 2500°C), leading
to material pitting and erosion at contact points. Over
time, this degradation can cause:

¢ Gradual Damage: Bearing wear, resulting in
increased operating temperatures.

¢ Rapid Failures: Severe sparking that necessitates
machine shutdown within hours.

Without mitigation, shaft current problems lead to
substantial operating losses and reduyced equipment
reliability. o
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Protecting Machines from Shaft Currents

Detection of Shaft Voltage Problems

* Electrostatic Charging: Shaft voltages can arise
from electrostatic charging due to friction or high-speed
rotation. Abnormal waveforms may indicate excessive
electrostatic buildup.

¢ Electromagnetic Induction: Voltage induced by
electromagnetic fields from the stator can create
specific waveform patterns. Changes in these patterns
may signal issues with the machine's electromagnetic
design or operation.

Identification of Bearing Currents

¢ Shaft voltage waveforms can help detect bearing

currents, which may lead to premature bearing failure.

This includes:

> High-Frequency Currents: Often caused by
variable frequency drives (VFDs) or pulse-width
modulation (PWM) systems.

> Electric Discharge Machining (EDM) Effect: Sharp
spikes in shaft voltage waveforms may indicate
discharges across the bearing lubrication film.

Detection of Insulation Breakdown

e Early Fault Detection: Continuous monitoring and
analysis of shaft voltage waveforms can identify
developing faults early.

¢ Maintenance Planning: Information from the
waveform can guide predictive maintenance and help
avoid unexpected downtime.

e Improved Machine Reliability: Diagnosing and
mitigating issues revealed by shaft voltage waveforms
can enhance the reliability and longevity of the
machinery.
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Shaft Voltage and Current Monitoring
Solutions

The SVC is an advanced yet user-friendly monitoring solution designed to enhance machine
reliability. This versatile device accommodates up to two brushes, with each channel

configurable to measure either current or voltage.

@ Features

The SVC monitor is an independent device designed
to measure shaft current and/or voltage signals
using shaft riding brushes. It provides local status
information, remote alarms, and 4-20mA signaling
capabilities.

e Supports monitoring of up to two grounding
brushes and/or voltage sensing brushes.

¢ Allows user-configurable inputs for current or
voltage combinations.

¢ Displays real-time peak and average values of
current/voltage on-screen.

e Provides local alarm indicators for high
current/voltage conditions.

¢ Includes two analog outputs (4-20mA) for peak
shaft current or peak shaft voltage.

e Offers dry relay contacts for high current/voltage
alarms.

¢ Features a full-scale measurement range of 1, 5,
10, and 50 amps/volts.

(\/ ) Local Interface

The SVC monitor connects directly to the grounding
brush circuit to measure either shaft current or
voltage.

e Current monitoring is achieved by connecting the
input channel across the current shunt resistor in
the brush circuit.

¢ Voltage monitoring is achieved by connecting the
input channel between the brush and ground
(without a shunt resistor).

¢ Dry contact alarms are wired to a remote-control
room.

¢ Analog signals are also wired to a remote-control
room for data trending and analysis.
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=| Key Features

L2 2NN

=2| Local Display
Measured values and alarm statuses are
shown on an intuitive touchscreen interface

@ Customizable Alarms

Users can easily adjust alarm thresholds via
the touchscreen to suit their specific needs

(\/ ) Relay Outputs

Potential-free relay outputs ensure seamless
integration into existing systems

(\/ ) Analog Outputs

Industry-standard 4-20mA outputs allow for
flexible monitoring and data collection

The SVC provides precise and reliable insights
into shaft current and voltage, enabling
operators to detect and address potential
issues before they escalate into costly failures
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Shaft Voltage and Current Monitoring
Solutions

(

% Specification

([

85_265 VAC SERIAL: 03B ?‘FT FARTHING 50 e VERSION: 1.00 00
single-phase BRUSH #1 BRUSH #2
Inbut power (2A max); also PEAK
putp available in AVERAGE
1 2VDC or HI ALARM SET
24VDC ALARM OFF ALARM OFF
1 OOV (max) with RANGE SETTING RANGE SETTTING
Current Input Channel 1-ohm shunt
Voltage Input Channel 100V (max)
10A @ 250 VAC
Alarm Contact Rating or 10A @ 30 SERIAL: 03B {;\-FT FARTHING SOLATNS VERSION: 1.00.00
VDC BRUSH #1 BRUSH #2
Operating Temperature -20°C t0 +60°C e
Range — . ALARM S
205 mm X 1 82 ALARM ON ALARM OFF
Dimensions mm x 154 mm .
(H X W X D) RANGE SETTING RANGE SETTTING

Approximately 3

Weight ke

£9) Why Choose POWER VIEW SVC Solution?E Comprehensive Monitoring

Real-time data for proactive maintenance and
fault prevention

!
';Qli* Dynamic, largescale software with Al

With POWER VIEW SVC monitor, you can
protect your machinery, extend
operational life, and minimize downtime.
Don’t let shaft currents compromise your
operations—invest in proven solutions
from
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2025 GLOBAL RECOGNITION AWARD

www.globalrecognitionawards.org

Software for monitoring
asset management, risk
assessment , complete
inspections analysis and
grid digitalization

GETITON

Google Play

Download on

App Store

[ |

Substation RISK

Complete element evaluation

Function on all

Critical
elements in

Important elements
Multiplied
by

In each substation
each

substation Based on their

importance

Complete Grid RISK

Comprehensive risk = [ all elements (electrical test + visual + thermal + monitoring) +
corona inspection + overhead lines [ (electrical test + visual + thermal + monitoring) +

WAMS + other substation monitoring data

Risk assessment and automated asset Diagnhostics

Risk assessment and digitalization of all data includes analysis and
manages all substation data such as electrical tests, monitoring,
visual and thermal inspections for the most comprehensive asset
assessment. It includes trending each individual parameter of the
Electrical tests and analyzing the results of electrical tests
performed on each element (comparing them with preset editable
limits) depending on the element characteristics (like voltage level,
type of insulation media etc.). It also includes managing of all other
types of inspections and analyzes all the possible monitoring
values (and compares to preset editable limits).

Predictive maintenance stands for knowing your high voltage
assets condition while it is still in service. Smart substation
maintenance is based on smart decisions. Smart decisions are
based on individual elements condition holistic evaluation
(monitoring electrical tests and other inspections such as thermal
and corona). This kind of evaluation of your substation results in
asset performance at its optimal maximum with minimum
downtime. Comprehensive risk assessment means analyzing all
important parameters in advance so actions can be taken at the
optimal timing with minimal. repair and downtime costs .

The test reports and inspections data are processed
and automatic results analysis is performed with
recommendations using artificial intelligence for further tests
(if needed) or course actions
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@ Build your digital L@\ True Digital Electrical Substation with
substation all existing substation element real

a5 QR codes containing all the relevant electrical test, visual inspection,

c data for all electrical elements thermal and corona inspection and

Substation Digital is integrated smart substation
maintenance web application for digital HV asset
management , risk assessment, inspections management ,
electrical tests management, processing and automated
analysis according international standards and records
keeping. A wireless maintenance Scada is also integrated in
the app capable of connecting more than 1000 existing
monitoring devices with alarms distribution . The app also
features notification and access management for all
elements. Everything can be arranged digitally as existing
originally in HV substations. The features are also available
as I0OS and Android mobile app The application
functionalities are being divided as electrical tests,
monitoring , visual, thermal and corona inspection on a
cloud platform or on premises installation . This application
allows power and big industrial companies to set up a virtual
substation, assign authorizations within the company (staff
can have different authorizations similar to the ones they
have in maintenance such as: upload electrical tests,
analyze tests, change limits, connect monitoring devices,
analyze monitoring data, upload visual , thermal or corona
status, comments and pictures, arrange meetings, edit
inspection lists,

monitoring.

SMART decision making

Access for all the relevant information to the relevant

people
information

anytime anywhere.
related to

This app makes all
substation maintenance,
inspections and monitoring available on web and mobile
app from server access. This helps decision making ,
records keeping , information availability and ease of
access.

Costs reduction

Cost reduction in monitoring installations, and HV assets
life extension.

Down time reduction

The system evaluates all the data in a matter of seconds
and does the most advanced artificial intelligence analysis
and limits comparison to international standards.

The Smart affordable wireless monitoring enables
commercially viable monitoring on all
parameters on one platform irrelevant of the equipment
manufacturer with integrated alarms and notifications
with single click and virtual intelligence data evaluation

relevant
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Cloud digital substation

R

True Digital Electrical Substation

@@

Integrated diagnostic tools

Integrated automatic element

with all existing substation analysis
element real electrical test, And data evaluation
visual inspection, thermal and

corona inspection and monitoring

and asset monitoring
Issues history

Preset editable lists for visual,
thermal and corona and electrical

tests
The first system offering one click specific element ﬁ?i/”' Integrated 3rd party limited or
data upload, the first system which integrates different unlimited substation data
parameters (electrical, monitoring, visual ,thermal and lvsi
corona inspections). analysis 25000 -
. Mobile a =
Electrical tests PP p..:f?vlu.w

This software can directly import test reports from existing
manufacturers, process the test reports and analyze test
results and compare to preset limits against international
standards. For each element there is a complete list for all
possible electrical tests created according nameplate
information ( example voltage category , vector group and
connections type etc) . All tests are divided depending on
importance and the system only trends ones that user actually
tests.

Special algorithms do most accurate temperature
correction of the results and on import results from test

Complete substation
maintenance application
software with all electrical
tests with diagnosis, all
inspections and wireless
monitoring cloud SCADA wit |
diagnosis for complete
reliable HV asset risk Monitoring details
assessment QR

Element Details

Dashboards

et
L

Electrical upload

'
Thermal upload

!7.

reports. The software automatically compares all test results GET IT ON QR Visual upload QR
against international standards recommendations , rate of Google Play PN
change limits , testing intervals performs risk assessment and g 3
automatically suggests further tests ( if necessary) 2 Download on | Generate Asset 3D
‘ App Store /Asset Location QR Model QR
Results upload permissions are arranged in the most natural 1
way and are editable by account administrator. . : .
N
PowerView
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PowerPlan Temp Value with Temp n in Test Field 2 Alarm Relation  Relation
electrict Test Results. Test Field 2 Test Conditions ‘corection Trend Test Files Alarm Status Relation  Relation Status to ROC o Limit
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E.-a Combined monitoring view on all m Simple notification divided by

existing elements ~ elements
N Simple 3 step monitoring 2] Emt%i)le,’ a%%s °lt|st '"gﬁ&"t'&ﬂiné

connection in less than 10 mee .R{;’ I|1)'cir’atform
minutes

Monitoring integration of more O Most advanced integrated power
than 1000 existing monitoring o grids evaluation monitoring
devices from various reporting, management and remote
manufacturers such as ABB, support solution

Siemens, Iris POWER, Doble,
POWER VIEW with alarms
integrated

PowerView
T2
Hydrogen coadma=
24,0000
Hydrogen monitoring -
18.0000
Current H2 value 3 ppm v
12.0000
Average yearly H2 value 485 ppm v
6.0000
Maximum yearly H2 value 23 ppm v g

0.0000

Rate of Change Alarm Status

ROC Alarm Status Precent to Daily ROC Alarm Precent t:‘:\leekly ROC Precent to Mounthly ROC Precent to Yearly ROC

Ofk=0

Limits

Preset limits are assigned in the software for each
element type according International standards (having in
mind elements nominal characteristics such as operating
voltage, type of insulation, connection type etc.) These limits
are automatically assigned to each new element. Users with
adequate permissions can edit these limits. There are several
million different models (with different limits which can be
assigned to an element.

Py

Py

This software can also integrate and communicate with SUBSTATION DIGITAL

big number of existing monitoring devices. This was | b . . Ji .
particularly important for users that already have Comp ete substation maintenance application

monitoring equipment from different manufacturers. The software with all electrical tests with diagnosis, all
software was developed in a way which made it possible inspections and wireless monitoring cloud SCADA with
for them to continue using the equipment that they di . | liabl sk
already use . iagnosis for complete reliable HV asset ris

assessment
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Earthload

Body

Thermal and corona inspection
With history, comparison, meeting
options, comments, predefined
inspection lists and
recommendations

due, alarming and meeting options.

®)

Change status

Visual inspection

A smart visual inspection app (integrated into
the web app and mobile app) offers users the ability to
keep track of visual inspection , and integrate the data
into the asset records. With simple QR code scan user
can directly upload a picture , change status and report
an issue for visual inspection directly from the field .
This application has dynamic preset editable list of
visual inspections for each particular HV element in
relation to it’'s nameplate (such as voltage level
insulation type etc) . There is also help for each
inspection which guides operators with suggestions
and recommendations.

Monitoring

Centralized wireless monitoring, data management
alarms and notifications. This feature currently integrates
over 1000 different commercially
available monitoring units from different manufacturersinto
the software. The wireless electronic
devices communication includes one router which
covers the entire substation and reads data from up to
1000 devices installed in the substation (area of several
square kilometers).

This dramatically reduces expensive
installations from several thousand EUR per unit to
several hundred of thousand EUR per unit in terms of
shielded cabling, expensive SCADA RTU’s, and
installation costs and reduces waist.

Mobile application for
Android

existing thermal and corona cameras .

Thermal and corona inspection

A smart thermal and corona inspection app
(integrated into the web and mobile app) offers users the
ability to keep track of thermal and corona inspection and
integrate the data into the asset records. With simple QR
code scan user can directly upload a picture, change
status and report an issue for thermal and corona
inspection directly from the field.

This application has dynamic preset editable list
of visual inspections with help for each particular HV
element in relation to it’'s nameplate (such as voltage level
insulation type etc) . There is also help for each inspection
guides
recommendations.

which operators  with  suggestions and
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Distributor

Wiw PowerView

Testing & Monitering Equipment

Office: 2416 Main street
Vancouver

BC V5T 3E2

Canada

Tel: + 1 (778) 8194363

Fax+ 1 (778) 8194363

Email: info@powerview-energy.com
Web: www.powerview-energy.com

pioneering the future of power testing and monitoring

GET [T ON

Google Play

[

Download on

App Store
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