
• Removes moisture
• Prevents oxidation of insulation 
• Removes acids
• Removes dissolved sludge
• Removes DBDS
• UK and international patents 

pending.
• Does not affect dissolved gases, 

DGA is not compromised.

Online transformer oil 

conditioning system

Global Transformer Solutions Ltd. 



For the reduction/removal of water from the transformer 
insulation system we need to disturb the equilibrium of the 
insulation system.

It is just about impossible to have full equilibrium in an 
“in service" transformer. We do get close to dynamic 
equilibrium though, as long as the temperature of the system 
is >20 Deg. C. Below this temperature, it is not possible 
to remove water from the solid (Cellulose) insulation.
Looking at the relative affinities of the insulation system 
components for moisture, we ignore the air component as 
that will always transit to the oil.

How does Sentinel (ICU)™ work? 

It is clear that the affinity of the paper insulation for 
moisture is always greater than the affinity of the oil for 
water. Not only this but the affinity of the paper for water 
increases dramatically as the temperature decreases. 

Adsorbent based, online moisture removal systems, so 
called molecular sieves, work by disturbing the equilibrium.

The synthetic zeolite used in molecular sieves has a good 
affinity for water. Unfortunately, when used on “in service” 
transformers where some oxidation is already going on, 
the polar compounds, acids etc. in the oil will "poison” 
the zeoilte and degrade or destroy its ability to remove 
moisture. 

    System in Equilibrium                      

     Oil Saturation level 20%                  

Paper Saturation level 20%                      

    System Equilibrium Disturbed                     

     Oil Saturation level 5%                  

Paper Saturation level 20%                      

By removing moisture from the 
oil in a transformer, we create an 
imbalance in the equilibrium. 
The physics of the system will 
then try to rebalance the equi-
librium by water migrating from 
the paper to the oil, thus drying 
the paper.



Free water forms and collects                With Sentinel (ICU) in place it is removed as it forms.

Imagine a part full bottle of water left in a car. After a short 
time some of the water will evaporate and then condense 
on the walls of the bottle.

In the conservator of the transformer a similar phenomenon 
occurs and free water is developed that collects at the 
bottom of the conservator. This water is re-adsorbed by the 
hot oil and carried to the paper in the windings etc.  This is 
not the case when Sentinel (ICU) ™ is fitted.

With Sentinel (ICU) ™ in place, the water is removed from 
the conservator, as it forms, never getting the chance to be re-
adsorbed.

In addition, the dissolved moisture being carried in the oil and 
the oxidation by-products, acids etc., are all removed as well.

The Sentinel (ICU) ™ offers a greatly improved online 
solution for the removal of moisture.
Because Sentinel (ICU) ™ uses the world's most advanced 
adsorbent, it not only removes moisture, but it also removes 
the polar compounds that form due to oxidation.

In addition we have enlisted the cooperation of the best 
engineer in the world, Mother Nature herself. There 
is a dynamic reaction taking place all the time in the 
conservator of a transformer. Moisture is continually being 
liberated and then re-adsorbed.
 

Only the adsorbent used in Sentinel (ICU) ™ has the 
ability to do this and to hold up to 4 times as much water 
as standard adsorbents.



 

General features:

Cost Lowest cost of any 
system available

Continuous operation: Online

Power requirement: None

Corrosion resistant: All stainless steel 
construction

Long life:

• Fit once for life on 
new transformer.

• Change interval up 
to 10 years on aged 
oil.

Additional capability: 
Can be configured to 
remove PCB

The sketch below shows a typical installation as 
shown in the photograph to the right. Contact us for 
advice on  installations for your transformer.

Transformer life = Insulation life.

Control of moisture and the by-products of oxidation 
are essential if we want to maintain a transformer in a 
low risk, high reliability state.

The Sentinel (ICU)™ represents a quantum leap 
forward in transformer protection.

Using the revolutionary DrySphere™, Sentinel 
(ICU)™ is able to remove moisture as well as the 
by-products of oxidation from the oil and from the 
paper insulation.
Sentinel (ICU)™  
• Low cost
• Long life
• Easy installation
• Controls moisture
• Prevents oxidation
• Extends asset life
• Increases reliability

What does Sentinel (ICU)™ do ?

Installation



    Applications

New Transformers

Transformers in Service

• Dries and Manages moisture
• Removes Acids and oxidation By - Products
• Restores transformer insulation to healthy state
• The change period is based upon analysis

Transformer in Storage / Bulk oil Storage

• Prevent Moisture Build -up
• Prevent Oxidation
• Ensures Insulation integrity

      

• Prevent Moisture Build -up
• Prevent Oxidation
• Fit and forget - lasts the life of  the transformer



About us
Global Transformer Solutions has more than 35 
years experience in transformer management 
and oil regeneration for clients in the UK, Europe, 
and beyond.

Specialising in and transformer oil analysis /
diagnosis, transformer assessment and life 
optimisation.

A focus area has been the development of 
specialised adsorbents for transformer oil 
recovery and decontamination.

Contact us for more information and to find out 
how we can help you optimise your transformer 
fleet.

Sentinel ICU Model 10  Single Pass performance

H2O 
mg/Kg 
@ 25°C 

Acidity 
mg/KOH/g

IFT
 mN/m

DDF 
@ 90°C

Before 50 0.2 18 0.2132

After 5 0.05 20 0.0858

System 
Comparison
Two transformers in the same substation, both 
with similar histories and load profiles, were fitted 
with a Molecular Sieve unit and a Sentinel (ICU)™.

The graphs on the left show the results of how both 
systems performed over a period of 6 months, in 
terms of moisture and acid removal.

Sentinel (ICU)™ is shown as the blue solid line and 
the molecular sieve results as the dashed red line.  
Only Sentinel (ICU) ™ has the ability to remove 
acids and the other polar compounds that form 
due to oxidation as well as the moisture, from 
transformer insulation systems.

At a fraction of the cost of the molecular sieve, get 
increased carrying capacity and protection against 
oxidation by-products.


