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Power and control

1s designed to provide voltage to the feilds at the highest possible level. The
voltage must be controlled to avoid causing sustained arcing or sparking between

the electrodes and the collecting plates
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Figure 2-10. High-voltage system
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Figure 2-8. Schematic diagram of circuitry associated with precipitators




the power to the TR in response to signals received from
ors the electrical conditions inside the precipitator, protects the
lamages, and protects the TR and other components in the

1 produce the maximum collecting efficiency by
tator at a level just below the spark-over voltage.
hat conditions change from moment to moment.
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sformer/Rectifier

when the transformer-rectifiers operate at 70 -
vithout excessive sparking. This reduces the
bltage and corona power inputs. Practical

g plate spacing
st conditions
plate and discharge electrode geometry
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desistivity/separation=Diode
| stress

st of low or moderate resistivity, the degree of
he voltage between the electrodes increases.

ltage is not only restricted by the construction of
also by the fact that at sufficiently high
between the electrodes in the precipitator.

_ will be flash
effected by slowly increa e current until flashover occurs.

ently, the current is reduced in a predetermined manner and then
vly increased until the next flashover. The process is repeated




vindings

et is the major component of the PS. ESP
apable of withstanding repeated sparking and

uction of the insulation and system failure.
ansformer is typically the most reliable component in the system.

two general categories. The first is degenerative failure that is caused by

the long term breakdown of a component part. If the transformer is used
within its rated parameters, then degenerative failure is most likely due to
a defect of material or workmanship. The second failure category is
overstress failure. Overstress failure is caused by subjecting the

== transformer to either excessive Voltage or excessive current. Overstress

w5 failure is usually the case for transformers that fail between five and m
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nd materials used on T/Rs, the layer insulation on
ing determines the life expectancy of the system.
insulation. The life expectancy of the insulation
| Itage across the insulation) and

erature of the insulati terial. The operating temperature of the
ition is usually assumed t 10° (C) higher than the overall

ature rise of the winding. The expected life of the insulation for

n designs is 34 years if the unit is continuously subjected to rated
and rated voltage (REF ANSI C57.91.1981). Degenerative

ion failure after less than 15 years, although possible is statistically
ikely, unless there are other contributing factors. Degenerative

1 failure can be caused by abrasion caused by excessive vibration
and phy31cal movement of the transformer windings. Vibration is
induced by the 60 cycle AC current while coil movement is induced by
current surges. ESPs by nature present a harsh load for transformers due
to the sparks and arcs that are expected.

g R ST
l [ L=
a1 - o e : |!'.J |




at results from operating a precipitator at a level at

is that the automatic controller for the TR set must
ly reduce the voltage on the precipitator
ark can quickly create an arc between the
_ esultant high current flow. The high
OW can cause severe e to the precipitator grid or plate, or
e the transformer-rectifi t to fail. Any of those incidents will
ction of the precipitator to be temporarily off-line, until the
ve been repaired. Repair can be a matter of minutes, or it can
the transformer-rectifier set has to be replaced.
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ngineers have not been
R integrity up to this point.

uld become a serious problem soon! 80 to
f the installed base has reached the end of
sign life.



ecific inspections, maintenance and
overall maintenance program will

scope and schedules of future maintenance
es

iine the plan for the capitalization:
de/remanufacture - life extension
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 Suggested Maintenance

spection & maintenance once per
A/OIL SCREEN

- *RESULTS
ent future problems

uce the probability of unplanned T/R
iges and consequential non-compliances
due tc opacity excursions, generator capacity
limits, lost revenue
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It is not possible (today) to reverse the
ageing of the cellulose insulation

Control (slow down) the ageing process
Remove the catalysts

Moisture

Acids

sets the Furan
levels

Dry the transformer

Removes moisture from solid
insulation

Reduces the clamping
pressure on windings




ts of moisture

ated Aging of the Cellulose

aduction in Dielectric

- Bubble Fa and Dielectric
- Failure :
Partial discharges in the Insulation
Dry = Cellulose < 0.5% by weight

| & Oil <10 ppm HO




ure causing gas
ture results

inding insulation can lead to

‘ : at high temperature

- This is the dominant in the selection of a limiting hot

spot temperature for safe operation

- Determinant factors for bubble generation have been
identified :

' Moisture content in insulation

Hydrostatic pressure

Duration of the high temperature

generation of gas b
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: : : : End of Brittle & dark
Progressive aging with time mech str.
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hains — DP

- paper becomes wetter, and acidic
by-products contaminate the o






Inspection & Maintenance
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, Monoxide (CO)
= Carbon Dioxide (CO,)




SA Evaluation

nd acetylene can indicate
break down

d space
n Monoxide/Carbon dioxide can indicate



il Quality Interpretation

kdown

luid begins to conduct

idation of insulati ids will result in the
duction of acidic compounds. The build up of acidic
pounds will increase the formation of sludge.

acial Tension

IFT of insulating oil is sensitive to the presence of
oxidation byproducts and can be used together with
acidity measurements as an indicator to monitor sludge
development

Program




ure of dielectric los

in an insulating fluid due to

dissipation when the fluid is placed in an AC

cal field.



2 Options

ufacturing / Repair options for all
quipment

nents are now available in




