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Corrosion 
Why Metal Corrodes?

• Metals occur in nature in the form of ores.

• Mechanical, chemical and electrical processes 

transforms ores into useful metals

• Metal absorbs energy during transformation

• Metal tries to return back to more stable lower 

energy state

• More energy it absorbs, more active the metal 

to corrode

• Different metals are arranged in order of most 

Noble to most Active in practical Galvanic 

Series



Corrosion Protection

Passive Protection
• Insulation of pipe surface from environment:
• Prevents contact with soil environment: by coating

Active Protection
• Avoiding of iron corrosion by lowering electrical 

potential i.e. Cathodic Protection
➢ IC CP
➢ Sacrificial Anode CP



Cathodic Protection 
What is Cathodic Protection?

A method of protecting a metallic structure/pipeline from 

corrosion by making it intentionally a cathode of a 

electrochemical cell so that current flows onto the 

structure/pipeline from surrounding electrolyte
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Typical Cathodically Protected Steel pipelines in CGD



Typical Cathodically Protected Steel pipeline in CGD

1. Pipelines are protected by Mixed CP system:
i. ICCP
ii. Sacrificial Galvanic anodes: TCP for under construction pipeline section

2. CGD network consists of small dia steel pipeline 
network of 12”, 8”, 6” and 4” of relative small length 
as compared to cross-country pipline

3. Many branches, Tee, SV, loops in CGD network 
compared to cross-country pipeline 

4. Electrically non-continuous pipeline can only be 
protected by Galvanic Anodes



Challenges and Pain Points in CP in CGD

Design, Construction and Operating pain points of CP in CGD differ 
from those of cross-country pipeline in variety of ways:

1. Challenges during construction and Design 
phase of CP system for CGD

i. Overhead and underground Transmission/ distribution 
power lines on same ROW. Difficulty in maintaining inter-
distance to minimize interference.

ii. Challenges in selecting suitable site and type of Anode Bed

iii. Type of anode bed: Limited choice no freedom to select low 
resistivity soil area

iv. No ROU: location of AJB, CJB, TS, TRU/CPPSM difficulty

v. Depth issue: Many road/rail/Sever crossing so irregular 
depth of pipeline. Unequal distribution of CP current

vi. In open space TRU/CPPSM and battery banks are installed. 
Weatherproof equipment, enclosures are required. 



Challenges and Pain Points in CP in CGD

2. Worker Safety and operating Efficiency

i. Health and safety of field workers performing tasks in traffic 
ROW

ii. Traffic permit from Traffic Deptt is very slow and time 
consuming

iii. Cost of maintaining pipeline of given length in CGD is 
considerably more than cross-country pipeline

iv. Costly mitigation measures due to higher permission charges, 
excavation of BCC/CC/Paver Blocks, restoration

v. Third party damages to TS, Cable, AJB, CJB due to construction 
work, road widening

vi. Difficulty in carrying our CIPL/DCVG/Pearson Survey due to 
asphalted road all along pipeline route, traffic and only in night 
hours.



Challenges and Pain Points in CP in CGD

2. Worker Safety and operating Efficiency

i. Usually to meet the NACE criteria, to achieve the desired 
protection of pipeline at far away distance from CPPSM/TRU 
is target PSP is set at higher potential. Cathodically 
disbondment of pipeline section near CP station is observed.

ii. Shielding effect is more in CGD compared to cross-country

iii. Normally ILI is not carried out in CGD, pipeline being non-
piggable enhanced monitoring of effectiveness of CP, 
measurement of parameters, Survey are required to achieve 
adequate protection level of entire steel network

iv. Frequently in CGD, wherever -850mV Off criterion cannot be 
achieved them another NACE criterion of 100mV polarization 
from Native Potential need to be satisfied.

v. Challenge in maintaining 100 Mtr.distance between pipeline 
and Anode Bed in CGD. CP readings get affected due to 
anodic interference. Extra caution is required while 



Challenges and Pain Points in CP in CGD

3. Challenge in compliance of Regulatory 
requirement for adequate CP (NACE criteria)

i. Due to complexity of distribution network in Urban areas, 
obtaining IR free Off potential as per the requirement of 
Regulator in CGD Network is challenging.



Challenges and Pain Points in CP in CGD

3. Blended CP System: 

i. Steel pipeline network in CGD is of smaller dia (8”/6”/4”), 
many service line and branches, Tee, SV. Protected by ICCP

ii. Under construction section, Isolated section in piecework, 
not electrically continuous is protected by Galvanic Anodes

iii. Multiple sources of CP current in CGD requires extra efforts 
in achieving and measuring  -850mV OFF Potential. If 
galvanic anodes are part of CP system comprising ICCP also 
then synchronized interruption of all CP sources is a 
challenge. 



Challenges and Pain Points in CP in CGD

5. Dynamic and Static Interference

i. No. of Distribution/ transmission AC line is more just above 
the underground pipeline in CGD

ii. Both AC and DC Interference occur

iii. Dynamic power load on AC lines can create AC Interference 
on pipeline, which can accelerate corrosion at pinholes 
where induced current dissipate to ground.

iv. DC power Rail Transit System can create DC Interference

v. Fault on AC/DC lines can induce dangerous voltage in steel 
pipeline

vi. Corrosion

vii. Mitigation of AC interference: DC decouplers, surge 
protectors, grounding cells and galvanic anode installation



Challenges and Pain Points in CP in CGD

viii. Interference due to Inductive, Capacitive and Resistive 
Coupling is more in urban setup

ix. In CGD, less inter-distance between foot of electrical 
poles and underground pipeline may cause flow of 
fault current through pipeline. Fire incidence taken 
place in CGD Firozabad in 2007-08. Frequent Site 
survey to identify such vulnerable points and regular 
liasioning with Power utility required. 

x. How AC interference is mitigated: 
1. Earthing potential controlled Rectifier wherever simple 

earthing fails. 
2. Earthing with Zn grounding.
3. Some earthing system has adverse affect on overall CP so 

earthing is done with DC decoupling devices (SSPC).



THANK YOU
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