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SUBSTATION CORROSION CONTROL HIGH RATIO CALCIUM SULFONATE ALKYD
ANTI-CORROSION SEALANT TECHNOLOGY

Executive Summary – Weathered substation equipment and supporting structures can be effectively treated with High Ratio
Calcium Sulfonate Alkyd (HRCSA), a high performance anti-corrosion sealant system which is available throughout South
Africa. It is important for any substation manager to be proactive in monitoring the presence of corrosion damage to equipment.
Coatings failure is most often seen in and around crevices. The removal of corroding substation equipment in order to re-coat
components is the conventional method, all of which requires highly skilled workers and which presents significant safety hazards
specifically when electrical clearances are constrained, a budget to pay for this expensive process and extended down-time of
substations can be avoided when using HRCSA anti-corrosion encapsulating sealants. The interaction between South African
Municipalities which are located along the coastal zone, Eskom and the supplier of HRCSA has led to the development of a
simple and very innovative method of in-sito equipment rehabilitation that will drastically reduce down-time and risks involved
when substations are being treated to stop corrosion. The reduction in maintenance costs also comes into play because of the ease
of applying HRCSA. This paper provides technical information on the use of HRCSA and how substations are treated for
corrosion without the need of dismantling equipment.

Keywords — Accelerated Laboratory Testing, Adherent, Dry Film Thickness (DFT), Encapsulate, Hold Point, Hydrophobic, ISO
9001:2008, Natural Weathering Testing, Passive Barrier Coatings, Preventative Maintenance, Proactive Maintenance, Overcoat,
Sealant, Thixotropic, Wet Film Thickness (WFT).
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I. INTRODUCTION1
The conventional methods of repairing weathered coatings in
substations
are
expensive,
technically
complicated,
environmentally hazardous and disruptive to end users of
electricity. a.b.e. Construction Chemicals (Pty) Ltd and Rustopak
(Pty) Ltd, in conjunction with the Municipalities and Eskom,
approved of maintenance projects that forms part of this case
study on the use of High Ratio Calcium Sulfonate Alkyd
(HRCSA) in substations, located along the coastal zone of South
Africa, to treat
corroding substation infrastructure. The
innovative method of encapsulating corroded areas in substations
without having to dismantle components has proven to the
Municipalities and Eskom that HRCSA will become an attractive
alternative method for preventative or proactive maintenance
coating work in substations.
The HRCSA technology has widely been tested and approved
of, for use as overcoating systems, for bridges in the USA in
order to seal off/encapsulate weathered coatings. In South Africa,
HRCSA is being applied as a joint sealant system on Eskom’s
electrical lattice towers as well as substation equipment.
Eskom Line Engineering Services (LES) requested to evaluate
the HRCSA technology at the Koeberg Insulator Pollution
Testing Station (KIPTS) for a two year natural weather exposure.
KIPTS is located in the most corrosive environment in South
Africa and is classified by Eskom to be a CX5+M (Marine)
corrosion index. The successful outcome of the KIPTS test
which provided evidence of the technology’s high performing
anti-corrosion properties, has led to the acceptance by Eskom
LES to have the HRCSA applied as an active sealant. The
development of high performance anti-corrosion coatings has
been well documented over the past 4 to 5 decades [1] [2] [3] [4].
The US Federal Highway Administration, US Departments of
Transport (DoT), The Society for Protective Coatings (SSPC)
and NACE have been documenting the outstanding performance
of HRCSA and recently a paper has also been submitted to the
SSPC, titled “The Weakest Link & HRCSA Coatings
Technology, The Cost, Cause & Cure for Corrosion”[6].
Eskom and private sector Companies in South Africa are
evaluating the HRCSA as a cost effective method of overcoating
ageing infrastructure in order to protect assets from further
damage caused by corrosion. The HRCSA coating is a one coat
system that seals and encapsulates adherent coatings and
corrosion (rust) without the need for grit blasting or dismantling
of equipment components which is otherwise a requirement when
conventional coatings are specified for application as
maintenance coatings. The HRCSA is ranked as a top performer
compared to other tested coating systems. HRCSA, for these
reasons is becoming an attractive alternative maintenance coating
solution. HRCSA has a chemical reaction with steel which
passivates the coated surfaces, and is considered to be an active
sealant technology. A case study was initiated by Municipalities
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and Eskom, to implement the HRCSA as a sealant system in
substations along the coastal zone of South Africa where
corrosion was potentially placing substation infrastructure at risk.
The projects were completed and the Municipalities and Eskom
are satisfied with the coating’s ability to actively stop corrosion
and reduce the cost, environmental risks and time needed for
such substation maintenance coating projects.
The initiative to formulate and patent the HRCSA in the 1970’s
for use as a underbody sealant for vehicles and the chemical
improvements made by the Manufacturer, Watson Coating Inc.
on the ratios of HRCSA’s chemical constituents, has led to the
use of the HRCSA technology in the bridge maintenance industry
as of late 1970’s and also the electrical tower construction
industry in recent times. Data provided in this paper will assist
substation managers and Engineers on selecting the very best
maintenance overcoating system, fit for purpose in highly
corrosive environments [5] [6].
There are various criteria which high performance coatings are
tested for. Independent laboratories such as KTA Tator
https://www.kta.com/ and Turner Fairbanks laboratory
https://www.federallabs.org/labs/federal-highway-administrationfhwa-turner-fairbank-highway-research-center-tfhrc make use of
state of the art testing equipment that accelerate climatic
conditions which include UV degradation, erosion, adhesion,
under cutting, immersion testing, etc. In conjunction with these
laboratory test procedures, natural weathering testing stations are
also selected at industrial and marine sites which are classified as
high to very high corrosive environments. HRCSA has been
extensively tested and performance results concluded a
performance rating of ten (10), being the highest rating for each
test conducted.
a.b.e.® Rustopak™ HRCSA has been launched into the Southern
African Development Community (SADC) at the African Utility
Week (AUW) 2018 where three technical workshops were
hosted. The technical presentation called “The Weakest Link”
which explains the HRCSA technology in detail is also available
for
viewing.
https://www.esi-africa.com/wpcontent/uploads/2018/05/Daniel-van-der-Westhuizen-4-1.pdf
.
The technical presentation at the AUW 2018 on this important
development of technology transfer into the SADC has drawn a
lot of interest from various industrial sectors. An interview
conducted by the media during AUW 2018 has been published at
the launch of a.b.e.® Rustopak™ HRCSA at the AUW
https://www.youtube.com/watch?v=e744IlPMPPI .
II. EVALUATION OF SUBSTATION COATINGS
Substation coatings do deteriorate over time but accelerated
deterioration takes place in micro environments where corrosive
contaminants accumulate. In crevices however when passive
barrier coatings, such as Epoxies or Urethanes are applied, the
failures seen are caused by a few factors. In crevices one finds
that a lot of studies have pointed to a phenomenon called
Differential Aeration Corrosion (DAC). DAC causes the micro
environment to become acidic and this causes passive barrier
coatings to fail prematurely. DAC is caused by the decrease of
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oxygen in the presence of moisture inside crevices, causing a
lowering of the pH (more acidic) which accelerates crevice
corrosion. Coating failure along these micro environments then
causes entrapment of corrosive material such as Chlorides (sea
spray) and pollutants. HRCSA is an active sealant that properly
“wets” out the surfaces being treated and is formulated to
overcoat a variety of coatings that are adherent onto structures. It
is not affected by DAC because the HRCSA lifts the pH to 10.1
which passivates the coated surfaces. In the case of substation
coatings, when coatings start failing in said environments, it
becomes essential for substation managers to address these
issues. Because of the complex method of removing components
from substations and then to either replace or refurbish effected
parts providing the substation manager with the attractive option
of having the adherent coatings sealed off with HRCSA active
sealants. This simple process alleviates the situation of prolonged
downtime and thus a reduction in disruptive power outages.
Delamination of passive barrier coatings along the edges of a
structure is in most cases a result of improper stripe coating along
leading edges, resulting in a Dry Film Thickness (DFT) which is
too thin. Along these edges the coating will erode faster down to
the metal substrate because the coating is thinner than the
surrounding coating which has been applied to the flat surfaces.
This causes a breech in the passive barrier and once this occurs,
corrosion under creep will result in metal loss. This then leads to
the formation of pack rust, the most severe form of corrosion.
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Fig. 01. Technician testing for Chloride contamination on a transformer.

The Quantab Chloride Titrator kit is used. Technicians are
shown how to use the equipment and what they need to know
about, such as using distilled water and latex gloves in order not
to contaminate the swabs being used.

A galvanic cell is formed, in the presence of moisture, when
multi-metals are in direct contact with each other and no anticorrosion systems such as Cathodic Protection (CP) or active
sealants, are being attached or used.
III. HRCSA PREPARATION PROCEDURES IN
SUBSTATIONS
Firstly, Measuring Adhesion by Tape Test (cross-hatched
scribe cut test) of existing coatings is conducted which provides
evidence that there is no primer or inter-coat adhesion problems
prior to applying HRCSA as an overcoat. This is an essential step
to follow. This result is very important because when
preventative or planned maintenance in substations take place
and where adhesion testing is done on existing coatings and the
results pass (level 3), then the existing coatings will not need to
be removed. This is a saving on labour costs and drastically
reduces down time needed for overcoating the equipment being
maintained.

Fig. 02. Reading the test results made easy.

The test kit bottle has a range table which the technician refers
to when measuring Chloride levels. The results of each test will
determine whether to wash the surfaces down with low pressure
potable water, or not.

Secondly, testing for Chloride contamination along the coastal
zone is a prerequisite. The maximum concentration of Chloride
allowable on the substrate surfaces to be coated is 70 mg/m2. A
Chloride measuring kit which is easy to use and is very accurate
is available from the supplier of HRCSA.

Fig. 03. Use of a standard LPW washer and access to potable water.
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IV. PROCEDURES FOLLOWED DURING APPLICATION
A. Preparation Stage
Monitoring the climatic conditions is the first hold point and is
checked every day before site establishment is approved of, as
well as during the day. Readings are taken using a calibrated
Dew Point Meter. The readings are then recorded for reference
purposes and when climatic conditions are approved of, the
coating process can begin. Copies of weekly Quality Control
Reporting are submitted to the supplier according to the
Warranty requirements.

Fig. 5. HRCSA Red Penetrant Sealant is propelled into the crevice. Wetting out the
crevice and intact pack rust, displacing moisture and oxygen and lifting the pH >10.1

Fig. 4. Climatic readings taken with a calibrated Dew Point Meter.

B. HRCSA surface preparation Stage
The surfaces to be coated are lightly sanded with abrasive
paper and wire brushed before application commences. The
technician needs to remove loose pack rust as well as any loose
coatings. A needle gun de-scaler is used where more serious pack
rust is present. The Application Specification outlines all
requirements and is available upon request from the supplier,
a.b.e. Construction Chemicals (Pty) Ltd. and/or Rustopak (Pty)
Ltd.
C. HRCSA Application Stage
The applicators can brush or spray the HRCSA Red Penetrant
into all crevices and to seal off all corrosion on visible surfaces.
HRCSA Red Penetrant sealer is a low viscous sealant that slowly
seeps into crevices without the need to dismantle sections of
substation equipment and supporting structures. This product is
formulated for and used to seal off cables of cable-stayed bridges
as the sealant gets propelled into crevices and properly wets-out
crevices through capillary action. The HRCSA topcoat is applied
by brush or spray to the correct Wet Film Thickness (WFT) of
600 micron (µm). Once cured the Dry Film Thickness (DFT) will
be 342 micron (µm).

Fig. 6. HRCSA Red Penetrant Sealant application completed. The Red Penetrant
takes between 6 to 12 hours to cure. The topcoat is only applied once the Red
Penetrant has cured.

Preparing the HRCSA topcoat is a simple and uncomplicated
process. Applicators make use of hand held stirring paddles.
Blending the one-part HRCSA takes about three minutes. A
handy Pocket Guide is available from the supplier that
applicators can use while applying HRCSA in substations.
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Technicians spray apply the HRCSA topcoat which is highly
viscous and thixotropic to prevent sagging and to allow for a
considerable film build for extended coating service life.

Fig. 9. Technicians check the Wet Film Thickness to be no less than 600 micron.

Technicians also apply the HRCSA using quality paint
brushes. One coat is all it takes to achieve the correct Wet Film
Thickness.
Fig. 7. Transformer and foundation repair with HRCSA.

Fig. 10. Crevice corrosion is treated with HRCSA. The product is compatible with
concrete.
Fig. 8. Foundation assembly properly sealed off from oxygen and moisture. HRCSA
passivates the crevice by modifying the environment to pH > 10.1.

Both the HRCSA Topcoat and Red Penetrant sealer lifts the
pH > 10.1 where the product has been applied, thereby actively
mitigating corrosion. This high alkaline environment actively
stops any further corrosion damage to substation equipment and
supporting structures. The HRCSA also makes the surface
hydrophobic, preventing moisture and oxygen ingress into the
crevices.

Substation lattice structures are also affected by crevice
corrosion. The HRCSA is the ideal product to be applied due to
its formulation. Lattice structures can now be protected where
corrosion starts first, where crevices are formed and is
compatible with concrete.
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caused potential damage to transformer flanges, it is important to
ensure that the transformer’s metal loss has not reached the point
where there would be a potential of leaking transformer gas
and/or oil.

Fig. 11. Depleted Galvanizing along fastener/foundation interfaces.

Fig. 12. Technician propelling the Penetrant Sealant into the crevices.

Fig. 14. Transformer turret flanges coated with HRCSA.

Depleted Galvanizing found where crevices are located such
as anchor bolts are treated with HRCSA.
a.b.e.® Rustopak™ Penetrating Sealant is designed to seep into
the assembly where crevice corrosion occurs on foundations. The
product displaces oxygen and moisture and lifts the pH .10.1 and
in doing so, passivates the metal that has been coated. The
product also seeps into the concrete and once the product has
cured, which takes approximately 6 to 12 hours, the a.b.e.®
Rustopak™ Topcoat is applied to the recommended Wet Film
Thickness of 600 micron and depending on the climatic
conditions, takes approximately 28 days to cure.
Fig. 13. Coated foundation assembly with HRCSA colour Aluminium.

Corrosion found in and around flanges is treated with HRCSA
to stop crevice corrosion. Where crevice corrosion has already
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V. RESULTS
The information gathered from this document focuses on
substation corrosion. HRCSA is the very best solution for
corrosion mitigation and serves as a technical reference for
substation managers when the next corrosion maintenance
projects are deemed necessary. HRCSA will actively protect
these assets from further corrosion damage.
VI. CONCLUSIONS
a.b.e. Construction Chemicals (Pty) Ltd are the suppliers of
a.b.e.® Rustopak™ Sealant Series of HRCSA and substation
managers and maintenance Companies are welcome to get in
touch with a technical consultant in your area.
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