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1. Aim 
1.1. This guideline is to outline provision of earthing points for: 

a. Aircraft requirements 

b. Refuelling infrastructure requirements 

c. Ground Support Equipment (GSE) requirements 

2. Performance Objective 
2.1. The objective of this policy is to: 

a. facilitate compliance with the respective installation standards; 

b. safeguard aircraft electrical systems; 

c. facilitate the suitable performance of static earth point installations; and 

d. provide a consistent operator interface for Defence operators. 

3. Reference Documents 
3.1. The following documents may be referenced for further details regarding provision of 

earthing points for aviation purposes: 

a. Australian Air Publications (AAP) 7045.002-1(AM1) – ADF Aircraft Wiring and 
Bonding Manual – Section 2 - Chapter 14, Earthing and Bonding of Aircraft and 
Ground Support 

b. CASA Advisory Circular AC 21-99(1) - Aircraft Wiring and Bonding 

3.2. Where associated with a facility or future facility earthing points shall be equipotentially 
bonded in accordance with AS/NZS 3000, AS/NZS 1020 and AS/NZS 1768.  

3.3. For guidance on the earthing of aircraft power systems refer to MIEE Guideline 308 – 
Aircraft Power Systems 

3.4. The FDB needs to specify the required location of the earth reference points. 

4. Background 
4.1. Electrical bonding of aircraft to earth has generally been aimed at protecting aircraft and 

personnel from the hazards associated with static electrical discharge, particularly during 
hazardous operations such as aircraft refuelling. 

4.2. The purpose of this guide is to clearly present the approach to be adopted in relation to 
electrical protection, bonding and earthing associated with static electricity.  

4.3. It is noted the static earth bond points are not intended to provide a reference for earthing 
power systems. All ADF aircraft require externally generated electrical power supplies to 
facilitate servicing and maintenance. Such power supplies to aircraft should be protected 
by separation in accordance with MIEE Guideline 308 – Aircraft Power Supplies. 
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5. Electrical grounding for aircraft safety 

Introduction 

5.1. The following paragraphs provide aircraft maintenance personnel with the rationale behind 
the requirements for, and the detailed information required to carry out electrical safety 
grounding of ADF aircraft. This includes grounding for both static electricity and the 
potential hazards associated with ground power supplies. The grounding methods 
presented make a clear distinction between static grounding and power grounding. The 
following definitions apply:  

a. Static Ground. An approved ground point with an impedance of less than 10,000 
ohms referenced to earth.  

5.2. Static grounding of aircraft is required whenever the aircraft is parked; including during 
refuelling, de-fuelling, hot refuelling, stores loading and whenever external power is 
connected.   

5.3. All ADF aircraft require externally generated electrical power supplies to facilitate servicing 
and maintenance. For safe use of these power supplies the aircraft must be correctly 
grounded. Such power supplies to aircraft should be protected by separation in 
accordance with MIEE Guideline 308 – Aircraft Power Supplies.  

5.4. Ground power supplies connected to aircraft should be galvanically isolated from the 
mains supply, with no reference to earth. In this manner the principle of “Protection by 
Separation” shall prevail with no return path for fault current to the point of supply through 
any “earth” path including the frame of the aircraft. The fundamental location to manage 
the galvanic isolation is the point of supply. 

6. Static Earth Points 

Introduction 

6.1. Static earth points are the connection points between aircraft or GSE and the earth mass. 
The point is constructed from a galvanised mild steel stake with a cast bronze head brazed 
to it. The assembly is driven into the ground. 

6.2. Earth reference points may be of two configurations, namely:  

a. standard earth reference points, which are permanent installations; and 

b. temporary earth reference points, which are authorised for use when standard points 
are not available. 

6.3. Caution: Earth reference points other than those described below are not to be used for 
earthing aircraft.  

Standard Earth Reference Points 

6.4. Standard earth reference points, conforming to the details in Figure 1, are to be provided.  

6.5. Ideally, on aircraft parking positions sufficient points are to be available so that no more 
than one aircraft is connected to any one point, however, this requirement is not 
mandatory. For each recognised (pavement marked) parking position, a point shall be 
provided in proximity of the front nose wheel position. 
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6.6. Aircraft hydrant refuelling infrastructure may also require earth reference points to be 
installed. Where high point vents and low point drains are provided on the hydrant line 
trunk route, earth points are to be provided external to, and bonded to, the vent and drain 
points to allow the test equipment to be equipotentially bonded to the pipework before the 
pit is accessed and connections made to the fuel line. 

6.7. The installation of standard earth reference points should be coordinated through Base 
Facilities. Appropriate contractors will be made responsible for the ADF installation and 
repair requirements. Testing of installed points is to be conducted in accordance with 
Section 7. 

6.8. The rod and cap shall be assembled by welding (brazing) with the rod projecting 1 inch 
(25mm) above the cap. When the rod has been driven into the earth mass so that the base 
of the cap is at the level of the hard-stand, the rod shall then be cut off flush with the top of 
the cap. 

6.9. The earth reference point should be installed in such a manner that when the base of the 
cap has been driven to the level of the hard-stand there shall be no lateral or vertical 
movement of the earth reference point cap. 

Construction 

6.10. Earth reference point specifications are detailed in Figure 1. 

Temporary Earth Reference Points 

6.11. Temporary earth reference points are to be manufactured using one of the following 
methods:  

a. Preferred Method. Made in the same form as a standard earth reference point, (see 
Figure 1), except the minimum length is 50 cm. 

b. Alternate Method. When the standard earth point shown in Figure 1 is not available, 
temporary earth points may be manufactured using a galvanised mild steel rod with 
a brass top plate as shown in Figure 2. 

Caution: In all cases where temporary points are to be installed, the local authority 
controlling the airfield is to be contacted to ensure that underground services will not be 
interfered with. 

6.12. Temporary earth points are to be used when operating from remote airfields where suitable 
standard earth reference points are not available. They are also to be used during 
deployment exercises when operations are conducted from remote airfields or landing 
pads. 

6.13. Temporary earth points need not be used for in-transit stops at civilian or remote airfields 
where standard earth reference points are unavailable, however aircraft and refuelling 
vehicles (or containers) must still be appropriately bonded. 

6.14. Installation, maintenance and testing of temporary earth reference points is to be 
conducted by appropriate personnel delegated by the detachment Senior Engineering 
Officer. 
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Figure 1 Standard Static Earth Point 



Department of Defence 
Guideline 307: Static Earth Points 

Guideline 307: Static Earth Points 

6.15. Standard earth reference point notes relating to Figure 1 are as follows: 

a. The diameter 20 mm electrode shall be either galvanised or copper clad mild steel 
rod 

b. The cap shall be cast bronze conforming with the dimensions and details shown 

c. The rod and cap shall be assembled by welding (brazing) with the rod projecting 1 
inch (25 mm) above the cap 

d. When the rod has been driven into the earth mass so that the base of the cap is at 
the level of the hard-stand, the rod shall then be cut off flush with the top of the cap 

e. The standard earth reference point shall be installed in such a manner that when the 
base of the cap has been driven to the level of the hard-stand there shall be no 
lateral or vertical movement of the earth reference point cap 

f. The standard earth reference point shall have a resistance to earth mass of 10000 
ohms or less 

g. Dimensions are in millimetres unless otherwise noted 

Marking of Earth Reference Points  

6.16. Serviceable earth reference points are to have a 18 inch (450mm) diameter circular white 
disc, bordered by a 2 inch (50mm) black ring, painted around the head. Within the white 
area, the following information is to be painted:  

a. the serial number of the point; and  

b. the words ‘Test due’, followed by the appropriate month and year, ie ‘March 2010’.  

c. Unserviceable earth reference points are to be identified by painting the existing 
yellow disc red.  

Figure 2 Standard Static Earth Point Pavement Marking 
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Figure 3 Temporary static earth point 
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7. Testing Static Earth Points 

Introduction 

7.1. All standard earth reference points used for the earthing of aircraft and GSE are to be 
tested and inspected regularly. The testing and inspection of standard earth reference 
points is to be carried out by aircraft avionics technicians, authorised GSEFITTs or suitably 
qualified electrical contractors (to be determined by the Base or Unit Senior Engineering 
Officer). GSEFITTs are authorised to carry out inspection and testing of standard earth 
reference points provided that formal training by a qualified electrical tradesman has been 
undertaken. The GSEFITT’s RTE will have the task promulgated and endorsed by an 
ELECTR/AERO officer on the basis of an annual entry provided that the tradesman 
maintains his experience or refreshes his training. The following paragraphs describe the 
procedures to be used by units for testing, marking and recording of test results. 

Maintenance of Standard Earth Reference Points 

7.2. Maintenance Periodicities. The following periodicities are to apply to the maintenance of 
newly installed and existing standard earth reference points: 

a. Newly Installed Earth Reference Points -Resistance Measurement: 

1. Immediately after installation. 

2. One month after installation. 

3. Twelve months after installation. 

4. Every two years thereafter (to be aligned with existing earth point 
maintenance arisings). 

b. Existing Earth Reference Points -Resistance Measurement: 

1. Biennial (every two years) resistance measurements of earth reference 
points are to be performed during the driest period of the year. 

c. Physical Inspection - Earth reference points are to be physically inspected at six 
monthly intervals. The inspection is to ensure that: 

1. The head is secure on the spike. 

2. The spike is firmly embedded in the ground. 

3. The head fins are undamaged and free from dirt, grease, and paint. 

Earth Reference Check  

7.3. Several methods may be used to measure the resistance of earth reference points 
depending on the equipment used. Testing shall be conducted in accordance with test 
equipment manufacturers instructions. The following method is recommended:  

a. Three Electrode Method. This is the preferred method of measuring the earth 
resistance of an earth reference point. Using three collinear electrodes, (ie three 
earth reference points A, B and C as shown in Figure 4), measure the resistance 
between each in turn. The resistance of earth point A is calculated from:  
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𝑅𝑅𝐴𝐴 =
𝑅𝑅𝐴𝐴𝑅𝑅 + 𝑅𝑅𝐴𝐴𝑅𝑅 − 𝑅𝑅𝑅𝑅𝑅𝑅

2
 

Where:  

RA is the resistance of reference point A  

RAB is the resistance between points A and B  

RAC is the resistance between points A and C  

RBC is the resistance between points B and C  
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Serviceability of Earth Reference Points   

7.4. A serviceable earth reference point is one having a resistance to earth mass of 10,000 
ohms or less. Any point which has a resistance greater than 10,000 ohms is unserviceable 
and is to be serviced by authorised personnel.  

Testing Temporary Earth Reference Points  

7.5. Testing and recording requirements for temporary earth reference points are as follows:   

a. testing procedures are the same as those outlined in paragraph 7.3 for standard 
earth reference points, except that either temporary or standard points may be used 
in the three electrode method; 

b. a point is to be classified serviceable if the resistance to earth is less than 10,000 
ohms; and  

c. points having a resistance more than 10,000 ohms are to be relocated and 
re-tested. NOTE Unserviceable temporary ground earthing points should not be left 
embedded in the ground under any circumstances. 

Logbooks  

7.6. A logbook should be maintained in which details of earthing point locations, identification 
numbers, periodical test figures, rectifications and re-tests are recorded. Inclusion of a plan 
of ground earthing point location should also be provided. Logbooks should be capable of 
retaining information for at least six (6) consecutive years. Figure 5 is a suggested layout 
for a logbook.  
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