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Reasoned documents on draft specification No. RDSO/SPN/197/2014 version 1.0 for code of practice for 

earthing and bonding system for signaling equipments 

 
Exiting  clause 

 
Firms comments/remarks 

 

 
RDSO remarks 

 
8.1 Earth Electrode 
 
Shall meet the requirements of 
Underwriters Laboratories (UL) 467-
2007 or latest or IEC 62561. 
 
The earth electrode shall be UL listed 
& have UL marking. 
 
 
 
 
 
8.5.4  
 
The material of MEEB & SEEB    
shall be of copper and dimensions 
shall be 300X25X6mm (min.) & 
150X25X6mm (min.) respectively.  

M/s JEF  
Suggestions:  To meet the requirements of UL-467 (OR)  as well as 
IEC 62561, 
 
             It is recommended to have both the conditions to ensure 
better quality. 
 
M/s SABO: 
 

 UL certificate should not be compulsory for copper bonded 
earth rod. 

 In case any company has offered self manufactured UL 
certified earth electrode or outsourced   then the same 
electrode should not require further investigation and test 
certificate, as UL has it own most difficult norms for the testing 
of the same.  

 Each and every rod should be UL marked with certificate no. 
punched at one end of the rod. 

 Firm proposed that MEBB & SEBB shall be 300x25x2mm & 
150x25x2mm In place of 6mm thick. 

 RDSO inspection of 6-SWG copper strip, MEBB, SEBB, 
mould & weld powder shall be mandatory. 
 
 

 
UL certificate should 
not be mandatory for 
copper bonded earth rod 
as it has to be 
subjected to Type test 
& acceptance test.  
. 
 
 
 
The size of MEBB & 
SEBB shall be   of as 
specified in 
specification.  
 
The material of MEEB & 
SEEB    shall be of 
copper and dimensions 
shall be 300X25X6mm 
(min.) & 150X25X6mm 
(min.) respectively. 



 
8.2 Earth Enhancement material 
 

 Consist of graphite. Bentonite 
content shall be negligible. 
 

 Have high conductivity, 
improves earth’s absorbing 
power and humidity retention 
capability.  
 

 Non-corrosive in nature having 
low water solubility but highly 
hygroscopic. 
 

 Resistivity of less than 0.2 
ohms-meters. 
 

 Permanent & maintenance 
free and in its “set form”, 
maintains constant earth 
resistance with time. 
 

 Not pollute the soil or local 
water table and meets 
environmental friendly not be 
explosive. 
 

 And not cause burns, irritation 
 

M/s JEF  
 
Suggestions:  
 

 Compound shall be carbon based with min 99% of fixed carbon 
content premixed with cement to have set properties.  Cement 
shall not mixed separately 
 

  We suggest that Bentonite content shall be nil. 
 

  Since carbon based compounds does not depend on Moisture 
for conduction, we opine that this clause is not required.  
Further under point No 6, it is clearly  mentioned, "it shall not 
depend on continuous  presence of water to maintain 
conductivity" 
 

 Shall be < 0.12Ω meter as per clause 14.5D of  IEEE 80 
 

   As the resistance of earthing depends on the type of backfill 
used and the surrounding soil resistivity, the soil resistivity at 
the time of  measurement shall be taken into consideration.  
Hence, conformity and healthiness of Earth pit  can be verified 
based on formula given in  BS 7430 . This formula is relevant 
because  it takes into cognizance the resistivity/quantity  of 
earth enhancement backfill  and soil resistivity 
 

  Since no test protocol is given the compound  shall be tested 
for Non-Toxity as per EPA  Chapter 7 
 

  Since no test protocol is given  Safety data sheet shall be 
provided  for conformance and the same shall be  accepted by 
users as conformity 

 

 
Compound shall be carbon 
based with min 99% of fixed 
carbon content premixed with 
cement to have set properties.  
Cement shall not mix 
separately & shall not have 
Bentonite. 
 

The resistivity of the 
compound may be modified 
to less than 0.12 ohms -
meter. It was also 
suggested by several 
vendors in the meeting. 
Vendors also unanimously 
told that resistivity less than 
0.12 ohms –meter is 
achievable also. It is also 
laid down in clause 14.5D of 

IEEE 80. 
 
 

Apart from above the 
resistivity of Earth 
Enhancement material 
should be as low as 
possible. 



 
8.4.3 Measurement of Earth 
resistance 
 
The earth resistance shall be 
measured at the Main Equi-potential 
Earth Busbar (MEEB) with all the 
earth pits interconnected 
 
 
8.4.4 Inspection Chamber 
SMC /DMC compound and 
Dimension 
 

 
M/s JEF  
 
Suggestions:  
 
Since ER is measured at MEEB, the lead resistance of conductor 
between MEBB  and earth pit shall be considered to arrive at the  
effective resistance achieved. 
 
 
 
M/s JEF  
Suggestions:  
 
SMC /DMC compound and Dimension Polypropylene. The proposed 
dimension details are as per Data sheet /photo attached. 
 
Reason:  
 
The size will vary from manufacturer to manufacturer. The proposed 
design will meet the test requirement as per your specification (Cl No 
12.18) 
 

M/s Cape 
 
Suggestion:  
 

Inspection chamber should be as per IEC 62561-5. 
1. The dimension of the chamber will be of 525 x 350 x 250 mm 

(inside dimension) of RCC with fine finish. 
2. The marking space should be present an RCC cover. 
3. The date of testing and earth resistance values shall be 

written on the cover with black base with yellow paint. 
There should not be any color identification of chamber as RCC 
will have white color 
 

 
Not agreed as lead resistance 
is negligible and it is part of 
measurement. 
 

The earth resistance shall be 
measured at the Main Equi-
potential Earth Busbar 
(MEEB) with all the earth pits 
interconnected 
 
Inspection chamber should 
be as per IEC 62561-5 or 
latest. 

The dimension of the 
chamber will be of 525 x 350 
x 250 mm (inside dimension) 
of RCC with fine finish. 
 
The marking space should 
be present an RCC cover. 
 
The date of testing and earth 
resistance values shall be 
written on the cover with 
black base with yellow paint. 
 
There should not be any 
color identification of 
chamber as RCC will have 
white color. 
 
 
 



 
 



 
12.2.4 Type test on exothermic 
Joints of earth electrode:- 
 

M/s JEF  
Suggestions:   
 Since we will be supplying 3 mtr electrodes in single length, we assume, this 
is not applicable in such case.  
 
M/s JMV  
Suggestions:   
 
Incorporate as per IEEE 837-2002 page 9 clause 7.2, Mechanical pullout test 
criteria for test of strength. 
 

 
Not agreed.  
 .  
Tests included are as per 
IEC standard Ann-H of IEC 
62561-2. 
 
Not agreed, since it is 
not govern by IEC. 
 

 
12.4 Acceptance test 

 
M/s JMV 
 
Suggestion: test as per clause 12.2.5 load test on inspection chamber(DMC 
Cover) be made as type test for DMC and the same should be removed from 
clause 12.4 acceptance test SN(f) 
 
Include the contact resistance criteria as per IEEE 837-2002 page 5-6 clause 
5.2.2 wherein final resistance criteria should not exceed 1.5 times of the initial 
resistance, this test will justify the quality of exothermic welding mould and 
material. So incorporate this test in both type test and routine test.  
 

 
Not agreed.  
 
Inspection chamber should 
be as per IEC 62561-5 & 
the load test is specified as 
perclause 5.2.2 of IEC 
62561-5. 
 

 
12.15 Resistivity test on earth 
enhancement compound 
Resistivity on Earth enahanment  
compound as per Cl 12.15 of 
RDSO specn 

 
M/s JEF  
Suggestions:   The method given in 12.15 first Para is for Soil resistivity and 
the same is not applicable for Earth enhancement compound. 
 
Test procedure given in IEC 62561-7 Clause 5.4 as most test methods are 
followed as per IEC in the proposed specn. Copy of relevant page enclosed 
 
 
 

 
Typographical error.  
 
 Test procedure shall be as 
per clause 5.4.2 of  IEC 
62561-7 . 



 

12.16  Short time current 
 
Short time current on exothermic 
welding connection as per Anx-D 
of UL 467 

 
M/s JEF  
 
Suggestions:   
 

A.  test requirement is 5KA for "1min" Request clarification, whether it is 
for 1 Sec 

B. Whether the same parameter shall be taken for smaller connection 
says 10sq.mm Cable to Lug.  
 

M/s JMV 
 
Suggestion:  “the fault duration shall be a minimum of 10 s” include in the 
clause. 

There are different type 
of joints, Rod to MEEB 
6X25mm, MEEB to Cu 
strip 2x25,MEEB to 
35sqmm cu cable,6x25 cu 
strip to 16,10,6 sqmm cu 
cable. Each joint have 
different resistance i.e. 
heat generation which 
depends upon fault current 
duration. Hence if 5KA is 
passed for 1 minute 
through all the joints. The 
joints will puncture. Hence 
for testing it is proposed 

that “Exothermic welding 
connection system 
consisting of all type 
of joints shall be 
subjected to Short 
time current of 5.0KA 
for 10 sec duration”. 
It is as per clause 11.5 
of IEEE-837-02 
 

 
12.4 e  Salt Mist Test Resistivity test 

(on earth enhancement compound) 

 
M/s JEF  
 
Suggestions:   
 
Salt mist test is not applicable to compound.  Hence the same shall be 
deleted. 
 

  
Typographical error. 
 
 It is only Resistivity test 
(on earth enhancement 
compound). 
 



12.4 c  Humid Sulphur test  
M/s JEF  
Suggestions:   
We assume, this is applicable only for Electrode. 
 
Further, we request to remove this from  "Routine test requirement" 
This will not be applicable on Exo-joints as a "Routine test", since joints will be 
made at site. Hence the same cannot conducted at site. 

Not Agreed.  
 
 
Typographical error may 
be removed from routine 
test. 

 
12.18   
Load Test on Inspection Chamber 
(DMC Cover):  
 

M/s Cape Load test of chamber is mention  as per clause 5.2.2 of IEC 62561-5 of 15 
kN vertically applied, but in the SMC cover even for 15 kN is not possible it will 
crack and it will go inside the housing , even the man movement load can also 
make cover deform. 
 

Agreed 
Inspection chamber 
should be as per IEC 
62561-5 & with the load 
test as specified. 

 
Drg. SDO/RDSO/E&B/003 
Dimension of EP chamber 

M/s JEF  
Suggestion :  
 Shall be as per the data sheet enclosed 
Bottom length- 530mm 
Bottom width- 400mm 
Top length- 440mm 
Top width- 330mm 
Height- 315 mm 
Material- Heavy duty polypropylene 
Colour- Green  

 
Not Agreed.  
Inspection chamber should 
be as per IEC 62561-5.   

 
Drg. SDO/RDSO/E&B/005 
Arrangement of resistivity test 

 
M/s JEF  
 
Suggestion:   
The attached drawing is not applicable for Earth Enhancement resistivity test 
as the dimensions are not practically possible for a Soil test box. 
Hence the Drawing in IEC 62561-7 Cl 5.4 shall be applicable. 

 
Typographical error.   
 
Test procedure shall be as 
per clause 5.4.2 of IEC 
62561-7. The drawing is 
for measurement of earth 
resistance. 
 



 
 
Earthing in Rocky area 

M/s Pragati 
 
Installation procedure:  
1 Digging: A box digging of 4 ft depthX 7 feet length with 1 to 2 feet width 
2 Unpack the earth electrode, bend electrode 3 feet vertical and 7 feet 
horizontal 
3 place the electrode in the box space 
4 pack the electrode with 30 kg earth Enhancement chemical in slurry/paste 
form around the horizontal and vertical length and pack the left over area 
using excavated soil after removing large stones from it. 
5 Keep pouring water in between so that soil compacted. 
6 A copper strip of 300mmX25mmX6mm shall be exothermically welded to 
main electrode for taking connection to the MEEB in the equipment room and 
to the other pits, if any 
M/s South Asian 
Construction of star shaped earthing system in Rocky area; 

a) Make 3 nos. trenches 250mm wide x 1 meter deep x 2 meter long 
shall be augured/dug in Y-shape. 

b) Earth electrodes will be bending in L-shape(1 meter vertical and 2 
meter horizontal) 

c) The earth electrode shall be placed into these trenches. 
d) Earth Enhancement material (minimum 60 kg per trench) shall be filled 

in to the augured/dug trenches in slurry form and allowed to set. 
e) Remaining portion of trench shall be covered by mixture of good 

agricultural soil and 60 kg of earth enhancing material. 
f) All three pits shall be interconnected with 25mmx3mm copper strip 

and exothermically welded with the earth electrode below 600mm of 
the surface level 

g) All three nos interconnected copper strip shall be exothermically 
welded with 25mmx6mmx300mm copper bus bar. At this point earth 
pit chamber shall be made.  

 
 

 
Not agreed. 
 
Making box digging of 4 ft 
depth X 7 feet length with 
1 to 2 feet width & bending 
electrode to 3 feet vertical 
and 7 feet horizontal in 
Rocky area is very difficult. 
Further it will consume 
large amount of Earth 
enhancing compound also. 
 
 
Not agreed. 
 
Making 3 nos. trenches 
250mm wide x 1 meter 
deep x 2 meter long for   
star shaped earthing 
system in Rocky area is 
again very difficult. Further 
it will consume large 
amount of Earth enhancing 
compound also. 
 
 



 

 

  
M/s Fast Electrode 
 
A set of 3 electrodes in grid form shall be installed in grid form. As in rocky 
area the installation of 3 mtr is difficult. 
 
The same case we used in several places in Pune & outside pune and we got 
desired result for set of 3 rods of 1 mtr each. 

 
Agreed 
 
In rocky area, a set of 3 
electrodes of one meter 
each of 17.0mm dia in grid 
form shall be installed in 
grid form. Digging hole of 1 
mtrs in rocky area is 
possible & consumes less 
amount of Earth enhancing 
compound in comparison 
to above two methods. 
 
 

 
Comments/Remarks on STR No. 
SIQ 0115 ver. 1 
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