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Cathodic Protection - Vocabulary List

T

Tank-to-Soil Potential
�  e DC voltage reading taken between a tank and a copper sulfate electrode using 
a voltmeter. �  e reading is recorded in volts or in millivolts. A minus (-) sign should 
precede the number because the direct current voltage is understood to be negative. For 
example: -1.55 volts (V) can be written minus 1550 millivolts (mV) 

U

Underground Wire Connector
A wire connector “ lled with a silicon compound and designed to splice wires 
underground or in the dome of an underground tank. Plain wire connectors must never 
be used when splicing anode wires.

Union
A connecting device used to connect two separate joints of pipe together.

V

W

X

Y

Z

Zinc Anode
Zinc anodes are commonly used to protect tanks and pipes buried in areas where the 
groundwater is salty or brackish.



Cathodic Protection Quiz
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Cathodic Protection - Cathodic Protection Quiz

Cathodic Protection Quiz

1.1

1. Underground propane tanks and metallic piping are subject to an aggressive form of 
rusting due to wet ground containing natural and man-made chemicals. Th is process 
can cause pits or holes in the tank which could release propane into the ground that 
could migrate into a crawl space or basement. What is the name of this form of rusting?     

 _____________________________________________________________________

1.2

      
2. What is the term used to describe the process of protecting an underground ASME 

propane tank by making it a cathode? 

 _____________________________________________________________________

3. What is the fi rst line of defense against corrosion of a tank or pipe?

 _____________________________________________________________________

1.3

4. What are two ways of cathodically protecting underground propane tanks and piping?

 1.  ___________________________________________________________________

 2.  ___________________________________________________________________

5. An important point to remember is that Cathodic Protection can extend the life of an 
underground propane tank by helping to prevent ______________________ and rust.                                 

                                                                                 

2.1

6. What are the three most commonly used anodes in the propane industry?

 1.  ___________________________________________________________________

 2.  ___________________________________________________________________

 3.  ___________________________________________________________________



50

Cathodic Protection - Impressed Current Overview

7.  What type of anode would work best in brackish or salty groundwater? ____________

8. What type of anode would work best in dry or sandy soil where you need a driving 
voltage of -1.75 volts? ___________________________________________________

9. What type of anode is used in the majority of underground conditions found in the 
U.S. and has a voltage of -1.5 volts? ________________________________________

10. What is a typical voltage of unprotected steel in a propane tank? _________________

11. What is the minimum voltage steel needs to be protected from corrosion? _________

12. ________________ fl ows from an anode through a wire to the tank.

13. ________________ fl ows from an anode through the earth to a tank.

14. Th e voltage of an anode or tank is measured in ____________________

15. Current fl ows from the __________________ to the _______________ in the soil.

16. Is a tank with a voltage of -1.5 volts protected? _____________

17. Is a tank with a voltage of 1.5 volts protected? ____________

18. Is -1.00 volts better than -0.85 volts on a tank? _______

19. In the process of protecting a tank with an anode, what is the cathode? _________

2.2

20. Anodes should be placed ______________or ______________ a tank.

2.3

21. _____________ should be added to an anode to make it work better.

22. Th e anode wire is attached to a ________________ on the tank.

23. In desert or semi-dry areas of the country, a __________________ can be placed next 
to the anode so that it can be watered.

24. After the underground propane tank is in place, it is important to ______________ 
any defect to the tank coating per manufacturer’s instructions to avoid an unnecessary 
drain on the anode.
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2.4

25. Steel tanks must be isolated from bare _____________ service lines in the dome.

26. What is the term used to describe the separation of steel tanks and bare copper 
service lines?  ________________________  _________________________

27. What is installed on the gas piping at the building regulator to isolate the metallic 
service line from the building’s underground copper and steel water pipes, the electric 
utility ground grid or a water well casing? ________________   ________________

28. In the past, it was common to install bare copper or coated steel service lines to a 
house. Without dielectric isolation in the dome, a tank anode will try to protect both 
the ________________ and the _______________which will consume the anode 
sooner. 

29. Tank anodes can also protect coated metallic service lines to a house by shifting 
the steel tank’s potential from -0.50 volts to a minimum -0.85 volts. Uncoated bare 
__________ gas tubing is diffi  cult to protect because the anodes have to shift the 
voltage from -0.20 volts to a minimum -0.85 volts.

2.5

30. What two components are used to test the cathodic protection on a tank or its 
metallic piping?

 1. _________________________________

 2. _________________________________

2.6

31. When taking a tank-to-soil potential test, you can get a good stable reading by adding 
_____________where the copper sulfate electrode is placed on the ground.

32. To read a tank-to-soil potential, you must have the voltmeter set on the 2 volt or the 
_______ D.C. volt scale.

33. When taking a reading, one wire is connected to the _____________ and the other 
wire must connect to the _______________.

34. How many readings should you take around a residential underground tank? _______

35. What is the typical voltage of a magnesium anode? _______
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36. What is the typical voltage of a copper service line? _______

37. What is the minimum voltage needed on a tank or metal pipe? _______

38. When taking a tank to soil potential test on a cathodically protected underground 
propane tank and you get a low reading, list fi ve things that may be the result of the 
low reading.

 1. ______________________________________________________

 2. ______________________________________________________

 3. ______________________________________________________

 4. ______________________________________________________

 5. ______________________________________________________

2.7

39. How many reasons can you list for a voltage reading to be zero?

 _____________________________________________________________________

 _____________________________________________________________________

 _____________________________________________________________________

 _____________________________________________________________________

 _____________________________________________________________________

40. What would cause a tank potential reading to be -0.20 volts? ______________ 

41. What method can be used to attach a new anode to an old underground propane 
tank? ______________________________________________________________

3.1

42. Galvanic magnesium anodes are used on residential tanks. What type of system might 
be used on a large commercial tank larger than 4,000 gallons? _______________   
_______________.

43. If you could see the current from a magnesium anode, it would illuminate a tank like 
the light from an ordinary light bulb. Which anodes illuminate a large tank like a 
bank of stadium lights? _____________________   ____________________
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44. A magnesium anode has the power of a 1 volt battery. Where does the power come 
from with an impressed current anode? _______________________

45. Resistance in the ground such as dry soil is like smoke that blocks the current 
(“light”) from an anode. Th is causes the tank potential to be low. List two options to 
getting more current to fl ow through the high resistance soil (“smoke”) to a tank.

 1. ____________________________________   

 2. ____________________________________

3.2

46. Impressed current rectifi ers convert alternating current to direct current, and the input 
and output voltage can be _________________________ to your health.     

47. Can a magnesium anode harm a tank, pipe or unrelated structure? _____

3.3

48. To verify if a rectifi er is on, you should check the output voltage with a 
___________________.



Answer Key
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Answer Key

1.1

1. Underground propane tanks and metallic piping are subject to an aggressive form of 
rusting due to wet ground containing natural and man-made chemicals. Th is process 
can cause pits or holes in the tank which could release propane into the ground that 
could migrate into a crawl space or basement. What is the name of this form of 
rusting? Corrosion

1.2

      
2. What is the term used to describe the process of protecting an underground ASME 

propane tank by making it a cathode? Cathodic Protection

3. What is the fi rst line of defense against corrosion of a tank or pipe? Coatings

1.3

4. What are two ways of cathodically protecting underground propane tanks and piping?

 1. Sacrifi cial Anodes

 2. Impressed Current

5. An important point to remember is that Cathodic Protection can extend the life of an 
underground propane tank by helping to prevent corrosion and rust.                                 

                                                                                 

2.1

6. What are the three most commonly used anodes in the propane industry?

 1. High Potential Magnesium

 2. Magnesium Alloy

 3. Zinc

7.  What type of anode would work best in brackish or salty groundwater? Zinc
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8. What type of anode would work best in dry or sandy soil where you need a driving 
voltage of -1.75 volts? High Potential Magnesium

 
9. What type of anode is used in the majority of underground conditions found in the 

U.S. and has a voltage of -1.5 volts? Magnesium Alloy

10. What is a typical voltage of unprotected steel in a propane tank? -0.50 volts 

11. What is the minimum voltage steel needs to be protected from corrosion? -0.85 volts

12. Electrons fl ows from an anode through a wire to the tank.

13. Direct Current fl ows from an anode through the earth to a tank.

14. Th e voltage of an anode or tank is measured in DC Volts.

15. Current fl ows from the anode to the tank in the soil.

16. Is a tank with a voltage of -1.5 volts protected? Yes

17. Is a tank with a voltage of 1.5 volts protected? Yes

18. Is -1.00 volts better than -0.85 volts on a tank? Yes

19. In the process of protecting a tank with an anode, what is the cathode? The Tank

2.2

20. Anodes should be placed under or beside a tank.
 

2.3

21. Water should be added to an anode to make it work better.

22. Th e anode wire is attached to a threaded bolt or pigtail wire on the tank.

23. In desert or semi-dry areas of the country, a watering pipe can be placed next to the 
anode so that it can be watered.

24. After the underground propane tank is in place, it is important to touch-up any 
defect to the tank coating per manufacturer’s instructions to avoid an unnecessary 
drain on the anode.
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2.4

25. Steel tanks must be isolated from bare metal service lines in the dome.

26. What is the term used to describe the separation of steel tanks and bare copper 
service lines? Dielectric Isolation

 
27. What is installed on the gas piping at the building regulator to isolate the metallic 

service line from the building’s underground copper and steel water pipes, the electric 
utility ground grid or a water well casing? Dielectric Union

28. In the past, it was common to install bare copper or coated steel service lines to a 
building. Without dielectric isolation in the dome, a tank anode will try to protect 
both the tank and the pipe which will consume the anode sooner. 

 
29. Tank anodes can also protect coated metallic service lines to a building by shifting 

the steel tank’s potential from -0.50 volts to a minimum -0.85 volts. Uncoated bare          
copper gas tubing is diffi  cult to protect because the anodes have to shift the voltage 
from -0.20 volts to a minimum -0.85 volts.

2.5

30. What two components are used to test the cathodic protection on a tank or its 
metallic piping?

 1. Volt Meter

 2. Copper Sulfate Electrode 

2.6

31. When taking a tank-to-soil potential test, you can get a good stable reading by adding 
water where the copper sulfate electrode is placed on the ground.

32. To read a tank-to-soil potential, you must have the voltmeter set on the 2 volt or the   
20 D.C. volt scale.

33. When taking a reading, one wire is connected to the Copper Sulfate Electrode and 
the other wire must connect to the Multivalve.

34. How many readings should you take around a residential underground tank? 4
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35. What is the typical voltage of a magnesium anode? 1.5 Volts

36. What is the typical voltage of a copper service line? -0.20 Volts

37. What is the minimum voltage needed on a tank or metal pipe? -0.85 Volts

38. When taking a tank to soil potential test on a cathodically protected underground 
propane tank and you get a low reading, list fi ve things that may be the result of the 
low reading.

 1. In the dome, is there copper tubing leading from the regulator?

 2. Is there a dielectric or insulating union between the copper tubing and the tank?

 3. Is the coating on the tank peeling off or non-existent in the dome?

 4. Is there a steel service pipe and no dielectric union in the piping at the building?

 5. Is there electrical continuity between the multivalve© and the pipe into the 

building?

 Additional Answers

 6. The anode wire may not be securely connected to the tank.  

 7. The anode may have been buried still inside its plastic bag.  

 8. The anode may be dry.  

 9. The anode may be old and have been consumed. 

 10. The anode may have been too small (1 lb, 3 lb, 5 lb. anodes are too small).  

 11. The anode may be lying up against the opposite side of the tank.  

12. Is there a plastic liner under decorative rock or bark between the electrode 
and the tank? If so, punch a small hole with a pencil and pour water at the 
hole before taking the reading again.  

 13. Are you connected to a metal dome and not the multivalve©?
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2.7

39 How many reasons can you list for a voltage reading to be zero?

 1. Start with the voltmeter.  Is it on?

 2. Is the battery good?

 3. Have you taken off the rubber boot on the copper sulfate electrode?

 4. Have you set the voltmeter switch to the d.c. volt scale?

 5. Have you connected one lead wire to the copper sulfate electrode?

 6. Have you connected the other lead wire to the multivalve© securely?

 7. Does your copper sulfate electrode have a blue liquid in it?

 8. Have you set the electrode fi rmly on the ground?

 9. Have you poured a glass of water on the ground if the ground is dry?

 10. Are your lead wires and their connections good?

40. What would cause a tank potential reading to be -0.20 volts? 
 Copper service line not isolated from the tank 
 
41. What method can be used to attach a new anode to an old underground propane 

tank? Band clamp on the steel riser

3.0

42. Galvanic magnesium anodes are used on residential tanks. What type of system might 
be used on a large commercial tank larger than 4,000 gallons? Impressed Current

43. If you could see the current from a magnesium anode, it would illuminate a tank like 
the light from an ordinary light bulb. Which anodes illuminate a large tank like a 
bank of stadium lights? Impressed Current

44. A magnesium anode has the power of a 1 volt battery. Where does the power come 
from with an impressed current anode? Electric Utility
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45. Resistance in the ground such as dry soil is like smoke that blocks the current 
(“light”) from an anode. Th is causes the tank potential to be low. List two options to 
getting more current to fl ow through the high resistance soil (“smoke”) to a tank.

 1. Add water to the anode   

 2. Add more anodes

3.2

46. Impressed current rectifi ers convert alternating current to direct current, and the input 
and output voltage can be dangerous to your health.     

47. Can a magnesium anode harm a tank, pipe or unrelated structure? No

3.3

48. To verify if a rectifi er is on, you should check the output voltage with a voltmeter.



Skills Evaluation Cathodic Protection
(Galvanic Protection Only)

o Student explained the basics of corrosion – what leads to the corrosion of an 
unprotected tank or metallic piping. (What is corrosion and how does it happen?)

o Student explained the principles of how galvanic protection protects underground 
tanks and metallic piping. (What is galvanic protection and how does it work?)

o Student followed proper safety procedures while installing cathodic protection by 
complying with company policy.

o Student performed pre-installation preparation, including referring to company 
policy, calling the national hotline (811) or the local one-call system.

o Student properly selected and installed a sacrifi cial anode on an underground ASME 
propane tank.

o Student properly isolated piping and above ground system from an underground 
ASME propane tank.

o Student demonstrated how to correctly activate a sacrifi cial anode.

o Student demonstrated how to determine if test equipment is working properly and 
properly tested:

o An unprotected tank

o A tank not adequately protected

o A properly protected tank

o Student demonstrated how to troubleshoot when getting improper voltage readings 
while testing an anode.

o Student demonstrated how to properly retrofi t an unprotected underground ASME 
propane tank with a new anode.

   
                               
__________________________________   __________________________________
Skill Evaluator (print) Skill Evaluator (signature)

__________________________________   __________________________________
Student Name (print) Student Signature

__________________________________  
Date
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                                          Quiz and 

                                                   Skills Evaluation
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________________________________________________________________

 

On ________________________________

Full Name of Person Receiving Training
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 City State Zip
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o
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DVD
Th e DVD video on Cathodic Protection is designed to allow you to watch exactly 
what you want, when you want to watch it.

To begin, there is a “Welcome” from Stuart Flatow of the Propane Education & 
Research Council that will play automatically as soon as you insert the DVD in 
your DVD player on your computer.  However, note your computer must be set to 
“automatic play” for this to happen.  Th is enclosed DVD is also formatted to play 
in your television’s DVD player. 

At the completion of the “Welcome,” is the main menu.  From this menu you can 
choose to watch the entire Cathodic Protection program from beginning to end 
without a pause, or you can choose to watch any of the fi fteen program
segments that are found in Sections 1, 2, and 3, in any order you choose.






