1 DGA 900 base:

Online DGA and moisture
measurement

Dissolved Gas Analysis (DGA) and moisture measurements of insulating
fluids are recognized as the most important tests for condition assessment
of transformers. In previous years, multi-gas DGA was traditionally confined
to a laboratory environment, with infrequent yearly off-line manual sampling
aiding time-based maintenance strategies.

However, as the global average age of transformers continued to rise, the
possibility of rapid aging and even catastrophic failure between off-line tests
also increased, leading many asset owners to adopt on-line DGA monitoring
to provides remote alert and multi-gas diagnostic of deteriorating
transformer condition.

Dashboard

Last DGA Measurement 17/03/2020,02:00:00

H, CH, CH; CH, CHg CO (€O, O, H0 TDCG N,
-
-

"
I
,
.
kR o !
" s |
:

3167 1145 3479 5300 6478 3152 407.6 15754 517.3 1717 14101
PPM  PPM  ppM  PpM  ppM  PPM  Ppm  PpM  PpmM  ppm  ppm

This facilitated operational decisions without needing to go to site for manual
oil sampling. It avoided unplanned outages, increased network reliability and
enabled the move to condition-based maintenance.

In the early 2000’s, GE’s original Kelman™ range of on-line multi-gas DGA
analyzers brought Photo-Acoustic Spectroscopy (PAS) measurement
technology to the market. GE is now proud to introduce the Kelman DGA
900, its next-generation multi-gas on-line DGA and moisture analyzer.

At its heart lies an evolved implementation of GE’s proven PAS technology,
providing laboratory challenging levels of precision and repeatability with
no consumables (carrier or calibration gases) and no need for frequent
re-calibration. It also has enhanced computing power and scalable I/Os
for future proofing and adding functionalities to grow each analyzer into a
flexible transformer monitoring solution.

Transformer issues can now be detected in their infancy, making sure that
they are fixed early so that the nominal expected life of the transformer

can be achieved. Maintenance interventions can now be planned, reducing
their length and their cost and causing less disruption to the network and
customers. In addition, aging asset replacement strategies can be anchored
on hard health condition data and not purely based on the age of the
transformer.
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Benefiting from over 15 years of multigas DGA vendor experience and
over 15,000 devices in the field, the DGA 900 encapsulates learnings and
improvements derived from its predecessors to bring improved performance,
innovative new features, enhanced user experience and increased field
reliability and robustness.

2 Add-on:

Bushing Monitoring

Bushing failures account for a large proportion of substation events that
result in severe and costly damages and unfortunately even sometimes
fatalities. Preventive maintenance, early bushing replacement and regular
off-line testing have been employed to address this issue in the past.

Monitoring transformer bushings is critical because bushings are constantly
under high stress due to the line voltage and heat effect of the current flow.
These stresses can be further aggravated by the presence of micro cracks
from manufacturing, loss of mechanical strength due to aging, repeated
thermal cycling (load + sun), pollution and external flashover eroding the
porcelain, sludge and moisture in the insulating oil, and by the fact that new
bushings have been made closer to design limits in order to reduce cost, size
and weight.

The Kelman DGA 900 PLUS with bushing monitoring is an integrated on-line
system that continuously monitors the condition of up to 6 bushings (3x HV
and 3x LV). It uses custom bushing adapters (specifically designed for each
bushing type).

« The system continuously measures the bushings leakage current, the
change in the leakage current is proportional to the change in capacitance
of C1, the system calculates the total percent change in capacitance of C1
for each of the bushing compared to it's nominal value when the bushing
was installed, to gauge its dielectric capability and layer integrity.

+ The system measures the timing differences between the 3 bushing
current phases, which translate to phase angle differences relative to
each other. Since a change of phase delay equates to a change in power
factor, we can determine for each bushing the relative (compared to the
others) change of power factor as a percentage of the nameplate value.
This is used to gauge small deterioration of the bushing insulation.
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3 Add-on:

Electrical Partial Discharge Detection

Using the same bushing adapters used for bushing monitoring, the DGA 900
PLUS can also detect developing electrical Partial Discharge (PD) activity in the
transformer’s main tank. The systems records the total number of PD events
per cycle, calculates the total apparent charge (in pC) and total PD energy (in
mWw)

A HFCT is used to aid the system in discriminating external vs internal PD
events. The system utilizes Polar Plots to determine in which phase of the
main tank the PD activity is being generated from, as well as PRPD (Phase
Resolve Partial Discharge) which is further used to identify and show the
evolution (pattern) of the PD.

All these measurements will alert personnel of fault conditions at an
early stage and provide vital health information on the bushings and the
transformer, allowing transformer asset owners to detect impending
failures and reduce their maintenance costs.

4 Add-on:

Transformer Insulating System Models

The integrated Kelman DGA 900 PLUS comes with optional Input/Output
(I/0) cards so that additional sensors can be attached to increase its
measurement scope.
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With this add-on, the DGA 900 can continuously measures other critical
parameters such as oil temperatures, load current, water content in oil, and
cooling status which are complementary to the DGA information.

It further incorporates on-board calculations based on the very latest IEC®/
IEEE® thermal and moisture models standards and computed from the
specific transformer characteristics obtained from the name-plate and test
reports of the transformer.

These models convert raw data into additional intelligent information to
monitor the state of the transformer’s insulating system every 10 minutes
and determine its long term aging profile.

This information can also assist system operators in making critical
operational decisions, particularly when it comes to safely overloading aging
transformers by calculating the dynamic loading capacity.

The aim of all the models is to aid in optimizing the transformer’s life (which
is dictated by the state of its insulating system) and in deriving the optimum
operating profile to maximize operational effectiveness.

S5 Add-on:

On Load Tap Changer
(OLTC) Monitoring

On Load Tap Changers (OLTCs) are complex mechanical devices with moving
parts that wear over time due to the current they switch (contact wear)
and the number of switches they perform (mechanical wear). An OLTC can
operate many times a day, switching thousands of amps on each switch and
sometimes over-using a limited set of contacts. This repeated use means
that OLTCs require careful attention through inspection, replacement and
refurbishment.

By continuously monitoring current tap position, the frequency and number
of switching operations, it is possible to estimate the level of wear on
the OLTC, enabling maintenance and service intervals to be scheduled
accordingly. In addition, the consumption of the OLTC drive motor can be
used to detect an increased difficulty in switching positions. Finally, coking
of the contacts will lead to increased arcing, to an elevated oil temperature
in the OLTC compartment and thus can be detected by an oil temperature
delta to the main tank.

By monitoring these additional parameters, Condition Based Maintenance can
be used on this key electro-mechanical component and an OLTC failure can be
avoided, along with its usually not insignificant ensuing disruptions.
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It also offers a highly customizable data import
and export facility to enhance interoperability
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All Rights Reserved. GE, the GE monogram, Kelman and Perception are trademarks of the General Electric

+ Cloud based remote monitoring c
ompany.

teams around the globe

« Largest DGA monitoring installed base: over 50,000 + Data diagnostics and interpretation

units sold world wide

Modbus is a registered trademark of Schneider Automation, Inc. IEC is a registered trademark of Commission
Electrotechnique internationale. |EEE is a registered trademark of the Institute of Electrical and Electronics

+ Alarm setting and result analysis training Engineers Inc. Voltesso is a registered trademark of Exxon Mobil Corporation

«  Wellintegrated with GE’s Protection & Control and
Industrial Communication products H

GE reserves the right to make changes to specifications of products described at any time without notice and
without obligation to notify any person of such changes.
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