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1. Introduction 

 
Company standard MGS-S-REF-E Technical specifications - Electrical installations, 
consists from booklets and chapters, which have their name and marking. 
 
Some of parts of standard MGS-S-REF-E are related very closely, therefore it is necessary 
to apply them together. 
 
Subject of this chapter MGS-S-REF-E-2.5 is cathodic protection, i. e. protection solution of 
metal structures in corrosion surroundings (e. g. placed into soil) by wilful creating of 
electric circuit  in which the protected device is cathode.  
 
Related booklets and chapters: 

 MGS-S-REF-E-7.2, 

 MGS-S-REF-E-7.1, 

 MGS-S-REF-E-3.6, 

 MGS-S-REF-E-2.3, 

 MGS-S-REF-E-1, especially chapter MGS-S-REF-E-1.4. 
 
Chapter MGS-S-REF-E-2.5 substitutes: 
chapter MGS-S-REF-E-2.5 is new standard in system of company standards MGS-S-REF-
E. 
 
Standard work out: 
chapter MGS-S-REF-E-2.3 was worked out by Project Development - Project engineering 
pool. 

2. Definitions and terms 

For purpose of this standard valid definitions and terms as follows: 
 

Cathodic protection: is anticorrosion technique, in which corrosion process reduction or 
inhibition is reached by protected metal polarisation by potential movement in negative 
direction until potential balance at such ions concentration, which is consider as criteria of 
practically zero corrosion. 
 
Cathodic protection system: is integral system, active and passive component including, 
which ensures cathodic protection. 
 
Cathodic protection station: is cathodic protection station with external current source or 
cathodic protection station with galvanic anode. 
 
Galvanic anode: is electrode, which provides electric current for cathodic protection by 
galvanic activity. 
 
Cathodic protection station with galvanic anodes: is station, which contains devices 
and components for ensuring of cathodic protection by  galvanic anodes; galvanic anodes, 
cables and test equipment are among these devices and components. 
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Electrical polarized drainage station: is station, which contains devices and components 
for ensuring of away conduction of stray current from influent structure to DC stray current 
source. 
 
Electrical drainage: is away conduction of stray current to other structure by wilful 
interconnection creating. 
 
Anode backfill: is material with low specific resistance, which can retain humidity and 
which directly surrounds anode in soil; the aim is to reduce effective resistance of anode 
against electrolyte. 
 
Buried structure: is any metal device, which is positioned or placed under soil surface or 
mounted on soil surface and next covered by soil. 
 
Electrolyte: is liquid or liquid part of environment (e. g. of soil), in which is electric current 
flow realised by ions motion. 
 
Protected structure: is device, on which is cathodic protection applied. 
 
Structure: is metal device with protective coat or without coat, which is in contact with 
electrolyte (e. g. with soil or water). 
 
Structure to electrolyte potential, electrode potential: is potential difference between 
structure and specified reference electrode, which is in contact with electrolyte in place 
adequately close to given structure, but structure and electrode are not in direct contact. 

3. Cathodic protection 

3.1 Principles 

3.1.1 Cathodic protection is based on anodic reaction retardation at potential movement 
to negative direction. The metal becomes more resistant due to achievement of potential, 
which thermodynamically meets balance potential between metal and ions in solution. 

3.1.2 Cathodic protection base is current circuit creation (with DC current), in which 
protected object is cathode in corrosion surroundings and corrosion process is controlled 
by anodic reaction transposition to auxiliary anode. 

3.1.3 At protection of structures, which are placed into soil, as active protection shall be 
used cathodic protection with external current source, cathodic protection with galvanic - 
immolated anodes, or protection by electrical drainage (in areas with stray currents), or 
their combination: 

a) the protection by external current source shall be reached that way, that 
conditions of metal stabilisation shall be met by calculated current in define 
surroundings, 

b) protection by immolated anode shall be reached that way, that protected metal 
is connected to other metal, which has strongly lower potential in define 
surroundings. This way is created galvanic cell, in which the protected metal is 
cathode (without corrosion) and protective metal is melted as anode. Protective 
current is obtained from chemical reaction of melting, due to free electron 
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production. There is loss of anode weight during anode melting, therefore such 
anode is called also "immolated". 

 
 

 
 
Principle of  cathodic protection a) by external current source, b) by immolated 
anode 
 

3.2 System requirements 

3.2.1 Cathodic protection using to solve depending on: 

 structure size and shape, 

 structure coat type, 

 aggressive soil activity and it´s specific resistance, 

 interference caused on AC and DC current, 

 technical and economical criteria, 

 Slovak legislative and these MOL standards. 

3.2.2 Proceedings, which are applied in agreement with this standard, must not 
unfavourably influence safety operation of protected structure.  

3.2.3 For cathodic protection realization is necessary to meet conditions as follows: 

3.2.3.1 Electrical interconnection 
Protected devices or protected devices section shall be electrical interconnected. 
Interconnection shall provide low electrical resistance of device in longitudinal direction 
and components, which can this value increase, shall be bridged, for example by Cu 
cables with adequate diameter.  

3.2.3.2 Electrical insulating 
At protection of structure with protective coat the principle, that metal can not be in contact 
with unprotected parts of structure or other devices, placed into soil, shall be met. It is 
necessary to prevent direct contact with earthing systems. 
If this principle is not realizable, the cathodic protection system proposal shall consider all 
given structure as one unit.  
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3.2.3.3 Exterior coat 
Structures, which have to be protected, to provide by adequate exterior coat. Adequate 
exterior coat decreases required protected current value, improves current dividing, 
enlarges protected surface and decreases interference against other structures. 
At cathodic protection application on structures without coat or with inadequate coat to pay 
attention to prevent electrical interference. 

3.2.4 Lightning protection 
Cathodic protected structures shall be connected to lightning protection system or to 
structure, which is connected to this system by adequate device (e. g. spark gap). 

3.3 Cathodic protection systems 

3.3.1 Cathodic protection station with external current source 

3.3.1.1 Location selection 
a) devices with external current source consist especially of these parts: 

 of rectifiers or DC power supply sources, 

 of earthing anodes, 
b) location of systems with external current source shall be selected regard to these 

factors: 

 accessibility of low voltage source, 

 required value of protected current, 

 the lowest possible specific resistance of soil in earthing anode area, 

 easy access to installation, 

 sufficient distance of earthing anodes from other devices, to interference decrease 
at minimum, 

 sufficient distance of earthing anodes from protected structure, 

 hazardous areas (classification according to STN EN 60079-10), 
c) devices with external current source shall be located out of hazardous areas. If it is 

not possible in exceptional cases, these installations shall meet requirements of 
STN EN 60079-14, 

d) precautions shall be accept to protection against accidental contact with 
components, that are in operation under voltage and to protection against high 
contact voltage (over 50 V), that can remain after fault. 

3.3.1.2 Rectifiers or other power supply units 
These viewpoints shall be took in consideration by the rectifiers or other power supply 
units proposal: 

 connection to AC current power source, 

 type of rectifying, 

 measuring devices,  

 regulation on output, 

 removing connection to enable insertion of elapsed time clock, 

 adequate electro technical and safety requirements, 

 protective precaution against possible high voltage interference, 

 AC current value on output of DC current (residual ripple), 
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 protection against surroundings influence. 

3.3.1.3 Anode earthing with external current source 
a) earthing anodes type of protection systems with external current source can be: 

 surface, 

 depth, 
b) anode earthing shall be created by one or several anodes, 
c)  these materials shall be used for anodes: 

 Fe-Si (ferosilit) alloy, 

 graphite, 

 metal oxides, 

 conductive polymers, 

 steel, 
d) connection cable-anode head consistently isolate, to prevent humidity leakage with 

follow-up corrosion, 
e) insulating material in the long term resistant against chemical and physical 

electrolyte effect shall be used, 
f) anodes to provide by adequate backfill, 
g) earthing anodes to place into soil with low specific resistance, 
h) ventilation to consider for surface earthing anodes with high output current and for 

depth earthing anodes, 
i) influence anodes melting to environment to consider for anodes material selection 

and for anodes backfill selection. 

3.3.2 Stations with galvanic anodes 

3.3.2.1 Galvanic anodes shall be used entirely for structures with possibility of low 
protective current (IP) and for low soil specific resistance. 

3.3.2.2 Galvanic anodes also shall be used for that cases where is no accessible power 
source or it´s creation would not be economic. 

3.3.2.3 Mainly magnesium and zinc shall be used for anodes material to soil and water. 

3.3.2.4 Zinc and aluminium alloy shall be used for anodes material to half salty water. 

3.3.2.5 Galvanic anodes shall be placed into adequate carbonless backfill with low 
specific resistance for output current constant value maintaining and for low 
specific resistance getting. 

3.3.2.6 Anodes melting influence to environment shall be considered for anodes material 
and anodes backfill. 

3.3.2.7 Galvanic anodes shall be connected to measuring device (building) for switching 
potential and anodes current measuring possibility. 

3.3.2.8  Galvanic anodes are not appropriate for using in areas with interference which is 
caused by DC current and/or with permanent interference by AC current.  
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3.3.3 Cables 

3.3.3.1 Cables insulation shall be selected that way, in order to meet requirements, which 
follow from surroundings conditions, for example by placing into soil or into water. 

3.3.3.2 Cables, which are calculated for placing into soil, shall be used for connection of: 
protected structures, of galvanic anodes with external current source and of 
measuring devices (buildings). These cables shall be not metal armoured. 

3.3.3.3 Cables cross-section shall be calculated according to these criteria: 
a) technically acceptable voltage losses, 
b) mechanical strength, 
c) economy. 

3.3.3.4 Total cross-section of used cables shall be not smaller than next specification: 
a) systems with external current source  

 cable to protected structure: 10 mm2 Cu, 

 cable to earthing anode: 4 × 2,5 mm2 Cu or 10 mm2 Cu, 
b) systems with galvanic anodes 

 cable to protected structure: 4 mm2 Cu, 

 cable to separate anode: 2,5 mm2 Cu, 
c) other installations 

 cable for potential measuring: 2 × 2,5 mm2 Cu or 6 mm2 Cu, 

 cable for current in pipe measuring: 4 × 2,5 mm2 Cu, 

 cable for interconnection: 4 × 2,5 mm2 Cu or 6 mm2 Cu. 

3.3.3.5 Conductors marked as protected earthing conductors shall be used for this 
purpose, only. 

3.3.3.6 Each core or cable with different function shall be connected to structure 
separately. 

3.3.4 Electrical polarized drainage stations 
 
It is necessary to consider these stations already during project creation phase; their 
necessity and specification is possible to calculate also during final tests of cathodic 
protection system or during cathodic protection system operation. 

4. Design and realization of cathodic protection 

4.1 Basic data for project designing 

4.1.1 Data about structure 

4.1.1.1 To find out of structure surface area by calculation from drawing with given 
dimensions or from structure producer information. 

4.1.1.2 To find out of other structures information in closeness of defined structure, that 
are placed into soil or into water. 
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4.1.2 Coat 
Coat parameters shall be considered during design before cathodic protection system 
installation and after it, average coat resistance or requirements to protective current. 

4.1.3 Surroundings 
Especially these surroundings conditions shall be considered: 

a) electrolyte specific resistance in adequate location and adequate depth, 
b) specific soil conditions (e. g. freezing depth), 
c) electrical influences possibility (AC or DC current), 
d) anaerobic conditions and probability of sulphur reduction bacteria influence. 

4.1.4 Actual state documentation  
Drawing documentation of civil part and electrical installation part shall be worked out for 
all components of cathodic protection. 

4.2 Cathodic protection systems installation 

4.2.1 Generally 
These viewpoints shall be considered by cathodic protection system components 
installation: 

a) before work start to check: 

 agreement of devices and components, that are appointed to installation, with 
design, 

 agreement of local conditions with design, 
b) during work to check, if installation and components are in agreement with relate 

regulations, safety regulations including, 
c) deviations shall be authorised by designer and user, possibly by relate notified 

body, recorded and quoted into actual state documentation. 

4.2.2 Cables 

4.2.2.1 Cables installation shall be realised in agreement with relevant electrical and 
safety regulations and MGS-S-REF-E standards. 

4.2.2.2 Cables, which are used for potential measuring, shall be separated from cables, 
which are used for current conduction, to prevent fault creation by voltage loss 
influence. 

4.2.2.3 In all systems of cathodic protection cables shall be installed that way, in order to 
do not damage their insulation. Cables shall be inserted into protective casing or 
adequately they shall be covered and provided by warning tape. 

4.2.2.4 Method of cable connection to structure shall be guarantee of: 

 no influence of mechanical structure quality, 

 connection shall meet supposed purpose from mechanical and electrical point of 
view, 

 all insulation repairs shall be realised that way, in order to provide it´s no worse 
quality. 

4.2.2.5 Cable coupling shall be not used, if it is possible. Cable coupling, which are 
placed in soil or in water, shall be appropriate to permanent placement in this 



 SLOVNAFT, a.s. 
MGS-S-REF-E-2.5 

Refining and Marketing 
 

 Rev. 0.00.00 11/13 

surroundings. 

4.2.3 Galvanic anodes 

4.2.3.1 During galvanic anodes installation shall be checked, if: 

 electrolyte qualities and specific resistance, in which shall be anodes placed, meet 
the design, 

 anode is not electrical shadow by structure, which has to be protected, 

 remedy was taken on, in case of interference danger, 

 anodes are in agreement with specifications, 

 during anodes placement into soil, material, used for backfill, suits for defined 
anodes type and if it is homogenous mixed and equally divided in anode 
surroundings (thickness minimally 50 mm), 

 packaged anodes were enough moisten, before placing into soil, 

 electrical circuit between anode and structure was not connected sooner on 
measuring device (building), than final tests were realised. 

4.2.4 Systems with external current source  

4.2.4.1 During installation shall be checked, if: 

 electrolyte qualities and specific resistance, in which shall be anodes placed, meet 
the design, 

 anode is not electrical shadow by structure, which has to be protected, 

 from anodes interference hazard is in danger against other metal structures, 
placed in soil or water and if this hazard is in danger to check, if remedies were 
approved. 

4.2.5 Stations with external current source  

4.2.5.1 Stations with external current source shall be located that way, in order to be 
easy accessible and to be protected against damage by surroundings influence 
and against electrical damage. 

4.2.5.2 Installation shall be realised in agreement with these recommendations: 

 station shall be located out of dangerous areas or shall be used adequate safety 
device (materials resistant to ignition, overpressure boxes, etc.), 

 all metal station parts, which have not to be live, shall be earthed. 

4.2.5.3 At automatically controlled stations with external current source shall be selected 
and note location of scanning electrode. 

4.2.5.4 On station box tables and labels shall be located as follows: 

 safety tables, which give notice on danger of electrical current injury, 

 labels which identify station and device owner or operator. 

4.2.6 Anode earthing 

4.2.6.1 To check, if anodes dimension are in agreement with data in project 
documentation. 
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4.2.6.2 If the backfill is used, it is necessary to check if: 

 it is adequate, 

 it was correct prepared, 

 it is in enough quantity and homogeneity, 

 parameters above meet project documentation specifications. 

4.2.7 Wiring to anodes earthing 

4.2.7.1 To check insulation continuity of cables, which connect anodes earthing 
components with current source.  

4.2.7.2 Electric circuit between anode earthing and given structure through rectifier shall 
be not connected before closing tests finish. 

4.2.8 Measuring objects 

4.2.8.1 Measuring objects shall be located in easy accessible locations, they shall be 
clearly visible and protected against damage. 

4.2.8.2 Measuring objects shall be located out of dangerous areas, in consideration of 
sparking danger. 

4.2.8.3 If measuring object has to be located to areas classified according to STN EN 
60079-10 as dangerous, it shall be in agreement with certification and operational 
requirements for adequate dangerous zone. 

4.2.9 Electrical polarized drainage stations 

4.2.9.1 Electrical polarized drainage stations shall be located in easy accessible locations 
and protected against damage. 

4.2.9.2 To meet staff safety of electrical polarized drainage stations, they shall be located 
in staff accessible locations, only. 

4.3 Final tests 

4.3.1 The checking before putting into operation 

4.3.1.1 To check: 

 if all installations are in agreement with project documentation, 

 cables connection, 

 precautions (protection against contact, protection against lightning, explosion 
protection). 

4.3.1.2 Correct polarity of DC connections to rectifiers checking. 

4.3.2 Cathodic protection functionality checking 

4.3.2.1 Cathodic protection functionality checking after adequate contact between 
structure and earth meeting and after expiration of time, which is needed for 
polarisation,. 



 SLOVNAFT, a.s. 
MGS-S-REF-E-2.5 

Refining and Marketing 
 

 Rev. 0.00.00 13/13 

4.3.2.2 The functionality of installed cathodic protection system shall be divided to two 
parts: 

a) checking of devices (visual checking of rectifier, rectifier outputs measuring, 
mechanical integrity of measuring object checking), 

b) checking of structure, for example potential structure-electrolyte measuring, 
functional checking of applied cathodic protection and functional checking of 
drainage equipment. 

4.3.3 Documentation about installation and about final tests 

a) drawings of the structure actual status, including of nearby structures, which relate 
to cathodic protection system, 

b) cathodic protection project with drawings of the installation actual status and with 
all details, which relate to structure cathodic protection, 

c) results of interference measuring, which were realised on nearby equipment, 

d) details about operation and about device setting and results of all measuring, 
which were realised before final tests and after them, 

e) installation description with details and references to documentation and also 
information, which we need for correct operation and for installation maintenance, for 
example periodicity of system checking. 

The resulting data shall be used as base for next checking, which have to be realised on 
given structure, therefore it is necessary to record and store them. 

4.4 Inspections during system operation 

4.4.1 Inspection realization 

4.4.1.1 Cathodic protection efficiency shall be reviewed by comparison of real measured 
values with reference values of protection. 

4.4.1.2 The reference values are those values, which were measured during final tests 
and next year operation in cathodic protection stations and on measured objects. 

4.4.1.3 The values, which were measured after system reconstruction and after renewal 
of cathodic protection efficiency, shall be considered as new reference value. 

4.4.1.4 Recommended checking intervals of cathodic protection system: 

a) stations with galvanic anodes - once a year or more, if it is required by 
operation conditions, 

b) stations with external current source - every three months or more, if it is 
required by operation conditions, 

c) electrical polarized drainage stations - once a month or more, in case of 
strong stray currents, 

d) interconnection with other structures - once a year or more, if it is required by 
operation conditions, 

e) DC isolating devices and earthing systems - once a year or more, if it is 
required by operation conditions, 

safety and protective devices - once a year or more, if it is required by operation conditions 
and setting of secure elements and equipment. 


