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Areas of Application

é ol =)

Hydraulic Power Packs Gears Storage Tanks

L i u

Barrels & IBC Transformers Closed Systems




Specialisation

Designed &
produced
in GERMANY

Up fo oky desiceant
to adsorb lavge amounts
of moisture

Meorbers designed for the
sepavation of ol wist

Msorbers designed \‘

for aic drying \ g

Wide range of
connections

Refilable and
to it all applications

eonfriendy versins
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-Functionality

Transformer oil or insulating oil is
used in transformers, for spark
guenching, lubrication and
cooling.

Air intake from the
environment

Passive air exchange
due to temperature
fluctuations




Humidity

Absolute Humidity
Content of water vapor

Relative Humidity
Percentage to maximum
numidity

Content of water:

At25°Cand 90%rF - 20,7 g/m3
At20°Cand80%rF = 13,8g/m?
At15°Cand 0% rF = /,7g/ms3
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Dew Point

The temperature at
which the humidity will
condensate

Dew point in the ambient air
At15°Cand 90% ik = 23,1°C
At20°Cand80% rF = 16,4 °C
At15°Cand 60%rF  —=> 7,3°C

Water content inair [g/m3]
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Process Water entry

1. Transformer WITHOUT Adsorber 2. Environment with humid air

3. Sucking in humid air 4. Pressing out humid air



Formation Condensation Water

Water content must be below the

saturation point of the oll.

Isolation oil:
max. 30 - 40 ppm

Synthetic Ester:
max. 600 ppm

5. Condensation and water absorption
-> Emergence of condensation inside




Damages as a Result

"Water leads to hydrolysis of the
cellulose paper in the transformer,
thus lowering its degree of
polymerization.

Conseguences:

e Defective seals - QOil loss due to
1 |eaks.

* Winding damage
« Mechanicaldamage to the
poiler/chassis

« Rusty / silted active part

« Aged, contaminated insulating
Oll
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Troubleshooting Adsorber

Adsorption of water, thereby lowering the humidity and the dew point.

- Prevention of condensation!




Avold Water Ingress

3. Drying the sucked humid air 4. Regeneration with dry air



ANALYSENERGEBNISSE ARtuglls Probe Friiber

LAEORNUMMER Jgi1z221 39504938 3812199
GESAMTEEWERTUNG i i o
Untersuchungsdatum 27.01.2020 29.11.201% 28.06.2019
Datum Probenentnahme 23.01.2020 26112019 24.06.2019
Datum letzter Olwachsal 26.11.2019 16.07.2019% 18122013
Machflllmenge seit Wechsel - - 20
Laufzeit seit Wechsel - - -
Laufzeit gasamt - - -
Ol gewechsalt Ja = Ja
VERSCHLEIR
Eisen Fa mglkg 4 16 38
Chrom Cr ma'kg 2 ] 27
Zinn Sn moglkg 0 0 0
Alumirium Al mg'kg 0 1 1
Hlickel Ni mgkg 0 o 0
Kupfer Cu makg 1 2 7
Blei Pb mgkg 0 o 0
Molybdsn Mo makg 0 o 1
Antimon Sk ma'kg 1 - -
Mangan Mn mag'kg 0 i} 1
PO-Indesx - = 25 =25 =35
YERUNREIMIGUNG
Silizium Si makg ] 3 11
Falium K mag'kg 1 4 15
= H i - ¥
I Wazser KL F. ppm 33 67 11”

Probe und Deckel

5. Dew point not reachable, no water
-> No condensation inside, dry ail




Mode of Action

Humidity after Adsorber
average 109 rH

« Water content: 1,7g/m3
« Dewpoint:-12,5°C

Water content in air [g/m3]
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Adsorption

Poren-
diffusion

Oberflachen-
diffusion

Silicagel

+ Wasser molecules are bound in the pores

Fluidphase
P e — Adsorptiv

Adsorptlon TDesorptlon - Adsorpt

X
Adsorbat

« Adsorption is based on attractions (Van der Waals forces)
+ Vander Waals forces are solvable again = Desorption

«  Maximum load, until equilibrium!



Silica gels

0% 5% 1M0% 15% 20% 40 % 0 % 5% 10% 15% 20% 40 %

Silicagel Orange-Griin Silicagel Blau-Rosa

0 % 5% 10 % 15 % 20 % 40 % 0 % 5% 10 % 15 % 20 % 40 %
Silicagel Orange-Farblos . Silicagel Blau-Rot

0% 5% 10 % 15 % 20 % 40 % 0% 5% 10 % 15 % 20 % 40 %
KC-Trockenperlen OC . ' g

Silicagel Farblos

Messdaten GIEBEL FilTec GmbH




Regeneration Silica gel

Regeneriert bei 120°C

, _
.’.‘. B \
. \

03 |
regeneriert beladen regeneriert i|

I g Ads.

Regeneriert bei 250°C
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Tel

regeneriert beladen regeneriert

Test data GIEBEL FilTec GmbH



Function on Transtformers

Transformer cools down: Transformer heats up:
« Humid supply air from the «  Qil-containing exhaust
environment air from the system

- dehumidification - Self-regeneration




Protection from Qll

Qil-containing exhaust air:
 Without activated

carbon, an
impregnation would
take place

+ Block the water-
apsorbent pores

« Prevent further color change




Example Oil in Denhumidifier

24



Visibility Transformer State

Moisture presentinthe Transformer dry inside!
transformer!



Life Cycle Extension

Protection during downtimes. No
unnecessary loading

- Extension of the maintenance
iNntervals!




* No oil template to replace
* No tools necessary
* Performed by one person

* No cleaning of several glass
vessels
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Returning to GIEBEL the
loaded cartridge

y

Renewed use of the
reconditioned cartridge
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Example Industrial Plant

Transformer boiler & tap changer
QOil: insulating oil

Power: 20 MVA

Oil volume: 10 tons

- Application
Adsorber TB-RV 5M for transformer boiler
& TB-RV 3M for tap changer




Example Research Facility

Rectifier

Oil: insulating ol
Power: 40 MVA

Oil volume: 20 tons

— Application
Adsorber TB-RV 5L




Example Industrial Plant

Oil transformer
Qil: insulating oil
Power: 10 MVA
Oil volume: 5 tons

- Application
Adsorber standing VV-RV 3L




Example Offshore

TR
1 f

ToN: ¢ Tl
T H B i
L% . ad P

Qil transformer offshore
Oil: insulating ol

Power: 30 MVA

QOil volume: 15 tons

- Application

Adsorber TM-RV 5M from
Stainless steel



Example Transformer Station

Y

‘ Hj —> Application
¢ Wip k- Adsorber TB-RV oM




Example Transformer Station

Converter transformers
Oil: insulating ol

Power: 60 MVA

Oil volume: 30 tons

- Application
Adsorber TB-RV 5M for transformer
boiler & TB-RV 3M for tap changer




More Examples

_._-__. _ = 15 _:.i. __-,

LLLLLL

Barrels

Mobile Machines

Transformers

Storage tanks




References

AL HD D
Fan V| 4 |
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,.-"'A'q, — -— - —— ——
m A W mm> KUNZE
"lun"
EEEEEEEEEEEE
OWER ELECTROMICS

..and many more !!
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Selection Criteria Transformers

« Transformer
« Power [MVA]
« Qil volume [I]
e Connection Find the right size

e ENnvironment

« Temperature

Pleaseclickont
‘ 0-5MVA (upto approx. 2.500 Itr.
‘ 0 - 10 MVA (up to approx. 5.000 It
° Hu m |d |ty ‘ 10 - 30 MVA (up to approx. 15.000 Itr. oil)
‘ 30 - 60 MVA (up to approx. 30.00
‘ 60 - 100 MVA (up to approx. 50.0!




Customizable Solution

Flange connections DIN EN 50216-5:2002 + A3:2006
According to DIN 42562, DIN 42567 A, DIN 42567 B, DIN 42567 C with thread
and others




Standard Dehumidifier

5

Adsorber VV-RV TB-DV

Allcommon insulating oils
Biodegradable oils

Operating fluids
Version Standing Hanging

Rechargeable X v
v v

Valves

NS

v
X



Special Denhumidifier

Adsorber

All common insulating oils

Operating materials Biodegradable oils
Valves \/
Rechargeable <
Use according ATEX 2014 J
Offshore suitable v



ACCEeSsSsories

L

S




Adsorbents

Silicagel (Si02) Activated Carbon (C) Molecular Sieve (Sodium
| - aluminium silicate)

Air drying Separanon of oil particles

Indicator for color change No indicator (black) Selective adsorption

(orange -> green / white) Large surface Strong binding to water

Capacity max. 3/

| No indicator (beige)
Regeneration at 120°C

Capacity max. 25%
Regeneration at 300°C




Services

Customer label

Series call-offs can be
supplied with your label

Refresh

Return of the
adsorper cartridge

Plastic waste
avoidance cycle




Sustainable

1. Reusable 3. Rechargeable
Return of the adsorber No disposal of plastic
cartridge housing
Plastic waste avoidance Inexpensive and easy
cycle to maintain

2.Long-termuse 4. Regenerable

Robust metal housing for
verylong use

Reusability of the
desiccant

No plastic waste Regenerationin
domestic oven




[hank you

Carl-Zeiss-Str. 5 (+49) 79 46 94 44 01-0 % G'EBEL

74626 Bretzfeld (Germany) info@giebel-adsorber.de www.giebel-adsorber.com Adsorber®
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