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North Eastern Railway
. . Electrical Department
Specification No. CEE/Maintenance Free Earthing/July 2009

1.0 Scope of Work:

- This Specification covers lnsta"a_t_jon, Testing and Commissioning of
Maintenance Free Earth Electrode 'an.(i‘ its component, to achieve earth
resistance less than 1 Ohm. The purpose of this specification is to provide
guide lines for latest and long lasting earﬂﬁhg system for various application
to meet Rules 51 & 61 of Indian Electricity Rule — 1956. This specification
covers in detail the component to be used and the procedure for constructing
the pit for maintenance free earthing system. The main purpose of using this
new technology is to ensure that the resistance between the earth electrode
and the equipment is nearly zero, consistently threcughout the year. The earth
electrode shall not rise the temperature, deforms the chemical characteristic
of Earth enhancing material and soil under normal and during faulty currents
flow. It 1s also required that the earth resistance shall not vary during the

flow of faulty current and allow to drain the faulty/leakage current.

2.0 Refé}ence : This Specification requires the reference to the following
documents.
¢ [S 3043 -1947 : Code of practice for earthing.
~» [E Ruie 1956 With Latest Amendments.

3.0 Objective : Earthing is a essential part of any electrical installation

which provides safety to human as well as electrical machines/equipment.

At present conventional type earthing system are provided for various
application. Due to presence of salts and acidic media, corrosion is
comparatively much faster and conductor gets corroded very fast, further

increased soil resistivity & fluctuating earth resistance, also hamper the
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performance of earthing system. S0 there 1s
| free & less ohmic value earthing system

need to develop mainten

free, corrosion free, fluctuatiot
The purpose of this is to ensure that in general, all parts of apparatug other

than live parts, shall be at carth potential as well as to ensure that operatorg

and users shall be at carth potential at all times. Thus the purpose of the
earthing is. to save human being from electrical shock and safe working in

Electrical mstallation in any fault condition due to leakage of currents.

¢ o

4.0 Application : "‘-,-;,-1
% Transmission and distribution System.
& Substation }& Generators. |
«* Transformer Neutral Earthing.
= Pumping Installation.
<« Lightening Arrester Earthing.

~~

< Computers & data processing centres etc.

S.O‘Ex‘rth Resistance‘:
The value of Earth resistance at earth BUS Bar should be less than 0.5 12.

€5 Svarent Barthing And Equipment Earthing:

Farthing associated with current carrying conductor is normally essential to
the security of the system and is generally known as systein earthing. While
earhung of non current carrying metal work and conductor js essential to the
safcfy of human life, animal and property and is generally known as
equipment earthing,

7.0 Techniczl features of Earthing Installation:

71 The Value of Earth Resistance should be
mstallation,

less than 1 Q for single earth

7.2 Electrode & Chemicals should be corrosion free.
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7.3 Least fluctuation of ohmic value.

7 4 Galvanization should be adequate i.e. thickness 80 10 100 micron

i5 Practically no need to maintain i.e. maintenance free (Fit & Forget)

7.6 The system should be of “Dual Pipe Technolo oy

1 7-Pit size should be of the order of § feet = 5 feet ~ 10 feet.

7 8 The electrode shall be of 3 meter in lt:ngth with the outer pipe of 80 mm
diameter & inner pipe of 50 mm diameter dully tested & certified by CPRI.
7 9 The ‘chemical earth electrode should bé@wcd in CPRI for Peak & RMS
Currents.

710 The chemical earth eclectrode shall be surrounded by resistance
lowering grounding minerals to increase the overall conductive surface area
in order to lower the ohmic value and also to minimize the corrosion
process.

711 The Earth clectrode should be able to carry the peak short circuit
withstand current of minimum 50 kA and dully tested & certified by CPRI.
7.12 Resistance lowering grounding material should be clectrolytic gel of
highly conductive. It should be made of natural components (graphite,
mmerals etc.), it absorbs the moisture from surrounding soil & 1s non
COITOSIVE.

7.13 Te improve the overall efficiency of the earthing system, 3 ”"’cs of
Enhancer liquid <hould be added at appropmate intervals during the time of
mstallanon ;

7. 14 The packmg material for one pit should be 75 Kg.

8.0 Earth Electrode: The earth electrode is the component of the earthing

system, which is in direct contact with

the ground and thus provides a means

hould
of releasmg or collecting any earth leakage currents. The material shou
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| conductivity and should not corrode in a wide range of
al ¢

-,
have good electric . .
r orAGalvamscd steel 18

renerally the prefe
soil conditions. Coppe g red

material. - ’
8.1 Primary conductor diameter 25/40 mm pipe ISI marked as per IS 1239
i /

icron galvamzatlon and length of pipe not less thay

with addition of 15 mi !
3000 mm. The surface area of Primary conductor pipe should not be less

lhan "3500 Square mm.

8.2 Secondary Conductor diameter 50/60/80-mm pipe ISI Marked as per IS

\1739 with addmon of 15 micron galvanizati(‘)‘n and length of pipe not less

than 3000 mm. The surface area of Primary conductor pipe should not be
less than 470000 Square mm. An additional coating of 30 to 40 micron EC

grade copper should be applied on the outer surface for better corrosion

protection and enhancing the life of earthing system.

8.3 Crystalline Conductive mixture: To be filled between the annnlar

spéce _be‘t‘we‘,en two co-axial pipe and inside inner pipe as well. Crystalline
Conductive mixture to be injected in the electrode assembly. it is a
combmation of high conductivity material alloys such as copper &
alumirium powder, conductive carbon and bonding materials etc. mixed in
diﬁ’er_eni proportion. The mixture is forced (Pressurized) filled inside the
carth clectrode in the paste form and after solidification of the same, tiie cap

's placed. The metal alloys helps in conducting the current and conductive

carbon gives anti corrosive property.

8.4 X-Rav quali .
X-Ray quality welds : For all joints the welds should be X-Ray quality.

8.5
Its surface shall be clean and free from any visible oxide layer or foreign
material.
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W,Carrving capacity : The design of the electrede should be

quch that it 15 able to carry minimum 20 kA {for 10 sec) current with test

- certificate from Central Power Research Institute or any Govt. Laboraiory

&1@&9_5-‘9&—‘% It should be as per IS 2119. Salt spray test for analysis
of effect of corrosion for the specific d'ésign be done through reputed testing
lab, preferably 500 Hrs of salt spray test or more is required.

8.8 Life ¢ cle analysis : Life cycle analysis’ agamst corrosion protection for

she design should be done through reputed test lab & copy of test report to
be enclosed with the tender.

9.0 Earthing Conductor :

9.1 A copper bus bar of size 200mmx25mmx5mm to be installed in the
equipment room and with preferably a copper conductor of 25mmx3mm or
6 mm’ suitable length bare copper wire from instrument to the BUS BAR.
The connectmg termmal of the earth electrode to the BUS BAR must be
connected by copper strip of 25mmx3mm />6mm’ bare solid copper

conductor of suitable length buried inside a trench of 300mm width x

600mm depth (from the earth pit to the nearest well). However, it shall be

ensured that only minimum required length 1 used and any extra length is

cut away to keep the earth impedance minimum.

2 )t shall be highly conductivity cOpper- The maximum Spec
g conductor shall be 17.241x10.7 Ohm-cm at

ific resistance

of ihe copper strip earthin
w°c,

93 It shall be connected to earth electrode with the help of two rivets or nut

bolf as suitable and to carth BUS BAR with welding.

10.0 Packing / Backfill Material/ Soil Enhancer Earthing Compound:

prcfcrably below 10 ohm meter.

ML e 1
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10.1 It should have low resistivity
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e in nature with p

a little alkalin

hould be
1k esigned.

: il d
jcate be providcd for composition SO

have better hygroscopic properties to absorb moisture,
pacity (o have >1
,.,su,bmitted for the composition s,

certif
10.3 It should : | "
104 It should have cd 0% moisture at 105°C. g
certificate from reputed labs to be

designed.
10.5 It should have water solubility less_than 5%, test certificate from

reputed labs to be submitted for the compositien so designed.

166 1t should be Eco-friendly and containing natural curing clays.
arthing compound shall be in fine powder form

£
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10.7 The Soil enhancer E
free from lumps and moisture.
10.8 It sha!l contain minimum 70% carbon.

10.9 Its maximum specific resistance shall be 30x 10° Ohm —cm.

i %
%

16.10 Its bulk density shall be 1.3 — 1.95 gm/cm’.

10.11 In all cases back fill medium must be non corrosive, be of a relatively
| smail particle size and should, if possible, help to retain the moisture. The
f - :::;:]::'i :;avtc a pI.J value between 6..0 (acic'i'ic) and 10 (a]kaline).ﬁ .Norm.'zl,
’ : o' a suitable backfill as, if heavu'y compacted, 1t may become
almost impervious to water and could remain relatively dry. It may also form
- large lumps, which do not consolidate around the rod. Material, which

s ShO'l‘Zd not bfe used as back fill, includes sand; coke — breeze, cind,ers and
& Zo‘r: f’r - statfon ash, many of which are acidic and corrosive. Normally the
! reavated 50il shall be used if it free from sand gravel and stones. In cases

the excavat '
ed s0il containe
Mains sand gravel and stones lines be removed by

¥ appronngte
;i ppropazte methods such as hang picking
sand in the .

sieving ete. small proportion of

soil iy
may be permissible. [f the ex : ~
j I_jcavatcd soil contains sand,
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gravel and stones in large proportion and it is not feasible to remove these
eConomically, good quality so from other place may be used for backfilling.
While back filling the soil shall be thoroughly compacted with at least 5 Kg
compactor. In case the soil is dry, small quantity of water may make the soil
muddy w hich is not suitable for cor;lpaqt_‘i;ng and after drying the soil may
contain voids which may permanently increase earth resistance.

11.0 C: Construction of Unit Earth :

[1.1 Make 5feet x5feet x10feet earth pit (expect in Rocky soil).

112 Sleve the soil digged and remove the gravells and stones. If soil quitly
is goo(j (without murum and rocks) then add some quantity of packing
material in the soil for using as back fill.

(1.3 If the soil seems unusable (containing large quantity of gravel, stones,
murum, sand etc.) then replace the soil with black cotton soil.

11.4 insert the electrode at the center of the earth pit and arrange to keep it
vertical in the pit.

11.5 Arrange for water supply for the earth pit.

11.6 Fill the pit with the back fill and keep on adding the packing material
Smo:ﬁading the electrode and simultaneously watering the pit.

11.7‘The procedure to be repeated till completion of the filling of the earth
pit along with the packing material and sufficient watering adequate
ramming.

11.8 The pit should be very compactly rammed and watering for 2-3 days

and addition of soil if required be done.
11.9 Make trench of 600mm depth x 300mm wide from the earth pit to the

/)
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and interconnect. Dist
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e |
copper tape / bare copper solid conductor (06mm
ckness) to the connection terminal of the electr

o Connect the
11.10 ode and lay the copper tape

thi
and fiil up the trench propurl

11.11 Construct carth pit with cove
¢ the earth resistance as per I
tance is required Then multip
ance between earthing electrode should not be less

y. Connect t0 the BUS bar.

r for the installation.
11:12 Measur S 3043/1987 Code Ofpract-"ce.
LR le earth can be constructed

11,13 If less resis

Lan  the length of earth electrode. Combﬁwd earth resistance can be

calculated as :

| S B
Req. Rl R2 K3

where Req.=Equivalent Earth Resistance.
®i.R2, R3, .... = Individual Earth Resistance.

12.0 Earth pit Chamber & Cover :
This shall be square shaped frame of 450 (+10) mm x450 (£10) mm size

made from 25 (#3) mm x 25 (+3) mm »3 (+0.5) mm mild steel angles

weidsd at comers and with 4(x1) mm dia ribbed mild steel rods. Welding

éhall"be'sufﬁciently strong. The welded mild steel angle frame with rods
shall be supplied in the set and masonry work shall be done during
installation by installation agency.

_Z_OML Following information shall be legibly marked on the carth
pft. [he mz.ir'king shall be clear, distinct and visible to the naked eyes from a
distance of about one meter, the size of marking shall be minimum 25 mm.

* Specification No.

e E :
: arth Resistance Values with dates.
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__l_:LQ._IQS—t report & drawings : The tenderer will submit the documents

shown in clause No. 10 and CPRI test report of earthing electrode and

chemical used with this. The tenderer will also submit the essential drawitigs
of earthing system complete.

150 FREE SERVICE:

- Supplier, shall agree to do free servicing of

Farthing electrode & chemical used durmg guarantee / warrantee period.

Any Fault occurring in it during guarantee period shall be attended and

rectified within the time frame given by thé‘a,Railways.

=
e

15.0 DEVIATION:-

Deviation from any of the clauses of the above specification shail be clearly

mdicateu in the offer, otherwise it will be presumed that the offer is strictly

as per this specification.

17.0 WARRANTY: The manufacturer shall warranty the material covered by
this specification to be free from defects in design, material and workmanship
under wrdinary use and service this obligation under this warranty being
limited to replace free of cost those parts whick part shall be found defective
within 05 'year after installation & commissioning. This warranty shall not
apbiy to any component which shall have been repaired are altered in any way
by any one other than the manufacturer or its representative. The tenderer has
to give the earthing system’s expected life minimum 15 to 20 years.
18.¢* Eariing Electrode of following manufacturer/supplier or of The firm
ha‘,':,ing experience in the field of maintenance free earthing electrode of
minvimu-rr; civglzlt years or more only shall be acceptable

’ Sénbros Spares Pvt. Ltd. — Nagpur-

* Galaxy Earthing Electrodes Pvt. Ltd. — Chennai.

B BBN Trading Company, Plot No. 1555, Sector-7, Ext. Gurgaon
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19.5 Guestioniaire

(To be filled by tenderer)

e i TENDERER’
— ON TENDER
: RERERIE ! SPECIFICATION :  OFFER
]I 19.0 l Earthmg " Electrode | } GI_or COPPer :

i lype ' —= f T e e

e 3000 mm S

f 19.1 N Length of electrode | L i —_—
] ;9 20 Outer pipe. Galvamsatlon 80 to 100 |

' _ micron. - e ———
| 19_2.] Ol“fgr—'—p_l[;; Thlckness ofplpe 325
: ‘mm to 3.65 mm or
‘ 5 . more S _
19221 | | Outer pipe. ' Outer shell diameter- |
! 50 mm to 80 mm or !

" o more I
{ri9 30 | ' inner pipe. Galvanisation 200 10
: | ['_ s ‘ 300 micron. AT SN S
! '5,, 1 mnhr plpe Thlckncss ofplpe— 3.25
535 Yo Wmormore. .
%32 inner pipe.  Inner shell diameter-25 |
ERCa| . mm. i I
194 Value of probable | Tenderer to be specnfv
! | Earth resistance per |
b clectrode.
- 19.0 | Brand,  Name g | Quannty should not not |
: | Quantity of less than 50 Kg and |
3 lChemlcal used gs ! Tenderer o be speufy
| MOisture booster | i Brand, Name & |
. Around the outer ghe]] ! Quantlrv
i,....'..‘mpe |
g o = NP, . (. o
(191 e Crantity of | ' Tenderer to be spccify‘f
; ; Chemical used ag ! Brand & Name. 3
| | Moisture h,&h]y
| i conductive { ,
L | compoung in! ;

k| between  both oth pipes, 1 i
Y, o . /<<)
L f"’r{ e “'( *1':’0«114 l
Ch..CA 'lL
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