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Benefits and Reconditioning of aged insulating oil Recovery of oil colour
: : . Removal of acidity, sludge and others Serial or parallel processes
Applications: . SUCE parafiel p
Improvement dissipation factor tan delta Easy operation
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DESCRIPTION OF THE
MACHINE

INTRODUCTION

The Regeneration System (Model CRP) has been
specifically designed for onsite use to completely
regenerate insulating oils on transformers. The
CRP system provides regular oil purification
such as regeneration and particulate removal
but its main application is in the removal of
acidity, sludge, other soluble oil decay products
and discoloration.

This is accomplished by the use of high
particulate filters combined with our special
brand of Fuller’s Earth Filtration technology.

In combination with an oil treatment plant the
regeneration system provides full purification
service, such as degassing, filtering and
regeneration of the insulating oils.

PERFORMANCE

CRP regeneration unit in combination with Oil
treatment plant offers a separate filtration/
purification part where oil is degassed
and removed of moisture it is not its main
functionality. Different to the widely-used
transformer oil filtration devices on the market

(many times referred to as oil regeneration
devices) CRP technology goes one step further
and also removes ageing by products (which
drastically reduced the lifetime of a transformer)
by improving the acidity levels, IFT and Dielectric
dissipation factor. It is important to note that
these values are not possible to improve by
a standard oil filtration unit with a degassing
chamber only.

In order to improve the acidity, IFT and Dielectric
dissipation factor you need the adsorption
capabilities of fuller earth. Below is a comparison
table which clearly shows the limit of standard
filtration unit versus the CRP fuller technology.

High and consistent efficiency of the system
ensures regeneration of transformer oil to
comply with IEC publication norms references
60422 standards for new oils. In most cases,
it is possible to reach better parameters than
offered by brand new oil.

e -

CMICAFLUID AG
Qil purification systems Switzerland
e

133¢

oS!

& R,
5 a ¢

SGS

&



TEST DESCRIPTION METHOD

UNIT

INITIAL OIL

AFTER CRP

CONDITION REGENERATION
Acidity IEC60296 Mg KOH/g <0,3 <0,02
Colour number ISO 2049 Visual 6 2
Break down voltage IEC60156 kV (2.5mm) <30 >80 ***
Water content IEC60814 ppm <100 <4 FFE
Air content IEC60567 Vol % <10 <0.01 ***
Tan Delta (90 C) IEC60247 % (no) >1(0.01) <0.5(0.005)
Interfacial tension IEC61125 mN/m 15 48
Particulates IEC60970 1 pm At % n/a 99.9%
Oxidation stability IEC61125 -- Depleted Restored
Corrosive sulphur IEC60422 ppm (DBDS) 150 5

(*** Improvement in combination with oil treatment plant only)

FEATURES

With your Micafluid Regeneration System plant you will get:

*Reconditioning of aged insulating oil

*Removal of acidity, sludge and other soluble oil decay products

sImprovement of dissipation factor tan delta

sImprovement of oil colour

*Removing of corrosive sulphur
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WORKING PRINCIPLE

The regeneration plant type CRP can be used
independently or together with an oil treatment
plant of adequate design and capacity. Micafluid
recommends using fuller plant in combination
with a degassing chamber only.

During oil reclamation, the oil is continuously
filtered with Fuller’s earth (called hereafter clay)
and degassed and dewatered by the treatment
plant. The clay has the capability to remove
the degradation products from the oil (Acids,
sulphur, sludge and improving the colour).
After the process, the oil has almost like new oil
quality.

But the very big advantage of such a process
is the washing of the active part. As the total
oil volume is circulated several times over the
columns filled with the clay, the transformer
is washed like 10 times with new oil. It is very
important to wash out the degradation products
from the paper. Only in such way the lifetime
can be extended. A “simple” oil change cannot
do this.

CRP INDEPENDENT USE:

For independent use of CRP system, inlet pump,
additional heater and outlet filter is required.
The inlet feeding pump supplies the oil from
transformer over the heater into fuller vessels
to fine filter. After passing the activated clay the
oil will be filtered thus preventing fuller’s earth
particles from entering the insulating oil.

After approximately 10 to 15 passes the clay
becomes saturated and must be changed. The
columns are movable by hydraulic unit for easy
emptying the clay. With optional vacuum system
with drum heater new dry clay can be refilled.

After the regeneration processes are completed
the oil must be always reinhibited.

For the final inhibition process, the oil has to
be passed over the inhibitor tank (if installed)
gradually be dissolved or by adding pre-mixed
liquid inhibitor directly from drums.

Attention: During inhibitor process oil, should
never pass again over the activated clay.

Note:

With the Micafluid online tan delta measuring
instrument type VZ220A the process time can be
optimised as the actual regeneration value will
be indicated online on the HMI.
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CRP IN COMBINATION

CRP.IN.COMBINATION
WITH AN OTP:

Micafluid highly recommends using the CRP unit
in combination with oil treatment plant (OTP)
only. The main reason using degassing chamber
after regeneration columns are the physical
matter of the moisture and gas in clay.

Water content in oil will not be removed
completely by the clay, especially if it is moisture
saturated. In this case the clay will not be able
to adsorb anymore moisture with the result
that finally rest water content remains in the
backflushed oil. Therefore, the CRP will always
be installed in front of the oil treatment plant.
The oil should flow after the fuller earth vessel
into the prefilter, degassing chamber, outlet fine
filter back to transformer.

This process called: “Regeneration and treatment
process in combination” After approximately
10 to 15 passes the clay become saturated and
should be changed. The columns are movable
supported by hydraulic unit for easy empty the
clay. With optional vacuum system with drum
heater new dry clay can be refilled.

After the regeneration processes are completed
the oil must be re-inhibited. For the final
inhibition process, the oil has to be passed over
the inhibitor tank (if installed) gradually be
dissolved or by adding liquid inhibitor directly
from drums.

Note:

With the Micafluid online tan delta measuring

instrument type VZ220A the process time can be
reduced as the actual regeneration value will be
indicated online.

ADDITIONAL IMPORTANT
INFORMATION:

a) It is also important that the oil is “treated”
after Fullering, because during Fullering it will
absorb moisture from the Fuller’s Earth. The oil
also may carry along finest particles from the
Fuller's Earth. Therefore, a very effective filter is
recommended, after the Fullering.

b) Fuller earth adsorbs inhibitor!"! Therefore,
during the last pass, the oil must be re-inhibited,
typically with “Ditertiary-Butyl-Para-Cresol
(DBPC)", e.g. Topanol, Tonol with a concentration
of 0.3-0.4%.

¢) Micafluid recommend adding always after
regeneration process inhibitor to the oil. Even if
the oil was not inhibited before.

d) Fulleringis not suitable for processing of Silicon
and possibly other synthetic oils. Silicon oil may
be chemically modified by the Fuller’s earth and
therefore Fullering is not recommendable for
Silicon oil.

e) The disposal of used Fuller’s Earth is handled
differently in different parts of the World, and it
depends.



REGENERATION PLANT
DIFFERENT TYPES

STANDARD PLANTS

CRPOTO0 oottt 1'000It/h
CRPO20 ...coeeiiiiriieiiiniiecinieeccnneeecn, 2'000It/h
CRPO30 ....oeviiiiniriiiiniiicinnireccnineeeees 3'000It/h

Customized machines and units are available on
request.




CRP010

CRP020

The regeneration plant type CRPO010 is used
for regeneration of insulating oil of volumes
1'000m3/h.

Number of columns: 2

Amount of clay per each column: 200kg

Flow rate: 500-1'000It/h

In parallel mode: max 6'000It/h

Flow rate during inhibition: approx. 5001/h
Recommended clay mesh size: 30/60 LVM
Clay requirement: approx. 6-10% of oil weight

Amount of inhibitor after fullering: 0.3%-0.4%
of oil weight

Power supply for hydraulic unit: 1ph 230V,
50Hz

The regeneration plant type CRP020 is used
for regeneration of insulating oil of volumes
2'0001/h.

Number of columns: 2

Amount of clay per each column: 200kg

Flow rate: 1'000-2'000It/h

In parallel mode: max 6'000It/h

Flow rate during inhibition: approx. 5001/h
Recommended clay mesh size: 30/60 LVM
Clay requirement: approx. 6-10% of oil weight

Amount of inhibitor after fullering: 0.3%-0.4%
of oil weight

Power supply for hydraulic unit: 1ph 230V,
50Hz
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CRP030

The regeneration plant type CRP030 is used
for regeneration of insulating oil of volumes
3'0001/h.

Number of columns: 2

Amount of clay per each column: 200kg

Flow rate: 2'000-3'000It/h

In parallel mode: max 6'000It/h

Flow rate during inhibition: approx. 5001/h
Recommended clay mesh size: 30/60 LVM
Clay requirement: approx. 6-10% of oil weight

Amount of inhibitor after fullering: 0.3%-0.4%
of oil weight

Power supply for hydraulic unit: 1ph 230V,
50Hz
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OPERATING PRINCIPLE
AND SCOPE OF SUPPLY

COMPONENT DESCRIPTION

The basic equipment of the system mainly consists of the following components:
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Basic plant CRP 3000 for connection onto existing VOP with two (2) fuller columns, inlet feeding pump
and medium bag filter at the outlet.



OPTIONAL EQUIPMENT

MICAFLUID regeneration plants can be equipped or retrofitted with the following additional equipment:

OP - Optional equipment:

Option Additional equipment

OP1 Inhibiter vessel for granulate type DBPC
OP2 Oil flow meter

OP3 Online Moisture content measuring unit
OP5 Online BDV sensor indicating kV and ppm on HMI
OP6 Supervision of oil leaks

OoP7 Drum band heater for the clay drying
OP8 Industrial vacuum unit

OP9 Cover frame with tarpaulin

OP10 Trailer with tarpaulin

OP10.1 Trailer with metal housing

OPM 20ft side door open container

OP12 Oil heater 15kW

OP13 Differential pressure probe

S - Spare parts on request:

Option Additional equipment

S1 25kg of fuller’s earth Tonsil Optimum
S2 Inhibitor DBPC Granulate
S3 Spare filter
S4 Set Spare parts
OP1 - Inhibiter vessel for granulate type DBPC OP2 - Oil flow meter
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Corrosion proofed vessel with oil inlet, oil outlet, Analogue oil flow meter with incremental sensor
aeration and emptying valves. showing; actual flow, totalizer and reset function.

The maximum oil flow over the two tanks
(parallel) is limited to 6000It/h. If one tank is in
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operation flow rate is limited to 3000It/h. The
adjustment of flow is to be done manually be the
inlet distribution valve.

OP3 - Online Moisture content measuring unit

Water activity and Temperature measuring incl.
display. The moisture probe will be delivered
with 5m cable.

Measuring:
Canal 1: -20 to 100°C
Canal 2: 0 to 100ppm

Alternative to the local Display, value shown on
touch screen (if any supplied).

OPS5 - MicaSonic™ Inline BDV Sensor MS4A
(separate datasheet)

~

y

BDV = BreakDownVoltage

The MicaSonic BDV Sensor MS4A measures
continuously and inline (without sampling)
the current breakdown voltage (kV), the water
content (ppm) and the current temperature (°C)
of mineral transformer oil.

In addition, a breakdown voltage standardized to
20°C is automatically calculated.

OP6 - Supervision of oil leaks

In case of an oil leak in the oil regeneration plant,
it will automatically be switched-off as soon as
the oil reaches the probe, thus avoiding further
oil spill.

OP7 - Drum band heater for the clay drying

Drum heater for 200It with heating capacity of
1500W. Heater will be used for pre-dry the clay.

OP8 - Industrial vacuum unit

The industrial vacuum unit will be useful for easy
filling of new clay.

OP9 - Cover frame with tarpaulin

As protection against sun, rain and dust.
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OP10 - Trailer with tarpaulin

Built according to European Union standards for
the road transport of the treatment plant. The
trailer is equipped with a rack and a tarpaulin
which can be rolled up on all sites.

Maximum driving speed 80km/h. Traffic licencing
not included.

OP10.1 - Trailer with metal housing

Forroad transportation of the regeneration plant.
The housing consists of lightweight construction
material (e.g. aluminium, wood or plastic)
containing all necessary doors and service flaps.

Built according to European standards.

OP11 - 20ft side door open container

Forroad transportation of the regeneration plant.
The housing consists of lightweight construction
material (e.g. aluminium, wood or plastic)
containing all necessary doors and service flaps.

Built according to European standards.
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OP12 - Oil heater 15kW

The indirect heating of the oil is carried out by
means of electrical resistance heating elements,
which are separated from the oil by vacuum and
pressure tight protection tubes, guarantees a
careful pre-heating of the oil.

The heater is needed if the incoming oil has a too
high viscosity. (Cold weather conditions).

OP13 - Differential pressure probe

With the pressure probe the dirtiness of the filter
elements can be indicated.

S1 - 25kg of fuller's earth Tonsil Optimum

With the pressure probe the dirtiness of the filter
elements can be indicated.

S2 - Inhibitor DBPC Granulate

Standard bag with 25kg.

S3 - Spare filter

Standard bag filter with 10-micron fineness.

The filters are made of polypropylene or
polyester.

Maximum temperature: 90°C (150°C)
Particle retaining rating: 99%
Max differential pressure: 2.5bar

S3 - Set Spare parts

Sufficient for 2 years of maintenance of the plant
(without consumables and materials subject to
wear and tear).
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www.micafluid.com
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