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TEA-1
arfefr <hY erarerum (Concept of Earthing)

1.1 f&=r=r (Introduction)
oAt 3T T | U s veTe I & S foreld o gaTeh (conductive) B 2 TEH T@T 9 § o @IS HER (mineral
bodies) 3Td & S etfearsh dear (Metallic Contents) ﬁﬁg@ﬁ%l

EERETIRCERIR G (Building or Structure) ERI I CANIDRES ) (Lightning) iR 2 AT 3k I | 3= dleds
&t ﬁ?\llff TS (High Voltage Power Lines) BT €, AT 3Heh! alg o %@ﬂﬂﬁaﬁﬂ/ a'g’ﬂ'{:aﬁﬁﬁ ST (Electromagnetic/
Electrostatic Induction) 3cd~T BT & fS¥eh ST Biee i (Fault Currents) U7 BT 2

3 Biee He JATAY T TATAT (Nearby Structures) % eTfearsh T (Metallic Bodies) % e | YATfRd Bidl 8 31
et (Cables) It ﬁ?\ll;(f YO (Electrical Equipment) & Tgl’ﬁ eTfeareh ST (Exposed Metallic Bodies) : RCETIED
e aees (Dangerous Potential/Voltages) 3¢~ ERGIR

30U T YTfeash 9T (metallic bodies) 3 @k (Contact) ¥ aﬁmﬁwﬁﬁaﬁﬁgﬁ ST (Electric Shock) T HehdT &
TqAT ST (Equipment) o1 TefiT aafer (Damage) B g B

Ifg 37 SUHN ! fohelt ernfearsh =meteh (Metallic Conductor) & AT | tcf%ﬁ (Earth) T SIeT ST, af $iee i (Fault
Current) EF%ﬁ (Earth) T yarted & Stram, fSreer swmeRat (User) I SHT (Shock) T SR IUHON h &l
(damage) ) e forert 21

i ﬁﬁ\lj‘f TYTYAT (electrical installation) 3T 1%@\13?[ SUHLN (electrical appliances) F oeft EI;@ arq & T
(exposed metal parts) T S ® T 7 (earthed) ToraT ST =R

1.2 SAthT &7 WEew (Importance of Earthing)
i fafafiad sron & 1famd &

o fefr sufcra) i (personnel) & Sie-Tfhe e (short-circuit current) T ST 2
o AT SR (insulation) % B % 1S ¥t WTE-Alche e % JATE o feTq He¥t STTA TRAT J&H et 2l

o T UL (apparatus) ST =T (personnel) FI TS e st (high voltage surges) T AR
fersteft (lightning discharge) 2} qua e Ll 2

foreId T (Electrical Installation) 3 ST T 2T, SIH (Soil) % Tere a1 et wfud soifagsd wredei
(Electrical Conductors) 3T séazjléi (Electrodes) F o (System) g %ﬁ\ljﬁ'ﬂ B T e M (Earthing) £l
STt 21

S & offat @ 7Y At A (earthing mat) T 3@?@3 (electrode) T AR I T e g SW A AR
fehetd! & fST8 wete SR TSR (Flat iron Riser) & &, S8k ATEAT § IUHWN (Equipment) % 37 &t el
enfearh o et (Metallic) T ST ST 2 S8 o it W i 7 srear & (Non-current-carrying parts)|
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1.3 gﬁﬁ;am arfof (Electrical Earthing)
¥ i 9Tt a1 (Low Resistance Wire) 1 @&l & fagd el (Electrical Energy) % dTcohiicish fe&=St
(Immediate Discharge) EakEi) EF%ﬁ (Earth) T ST Y gfskam sy S@ﬁgﬁh_c'f ST (Electrical Earthing) % &Y H ST
SITAT 8| ITHT % 39 66 I & e T8 98T (non-current carrying part) 8 I8! AT HATg e 6 =Iged
(Neutral) 3T UT3<€ (Ground) ¥ SIIEsh Siforzahat 3T (Electrical Earthing) 3t ST 21

Al & I SATRTR feaATsse 3R (Gl — STEdhd  creT) T SUANT foa Sar 21 AT, &fiehst i (leakage
current) 3! 3TTHTT AT Y& AT &1 STHLUT T TTe-Tfehe T (short-circuit current) e 37 (Earth) § =T SITaT 2,
TSreehT 9IS T (zero potential) AT SITAT 8| 6 YT, I8 T€eH 1T SUHLON h &l & STl &

1.4 1T e a ST 22 (What is Earth Resistance?)
St oft &1 Ifaer (Resistance) 31 10 hd 8, A1 I8 T &1-2fHeT (Two Terminal) Tl feaTsd BT € 37 6T 0T 1
et 3 sfter AT ST 2|

WfRT 1Y (Earth) & A § ohdd U & et grar & ot 31 ufalgr (Barth Resistance) aidd § Soidele
(Electrode) IR 3 aﬁwﬁaﬁﬁﬁ&r a7 (Reference Earth at Infinity) & i ot Tferre (resistance) BIaT 2

o e (Earth resistance) a7 3@!&'@3 (Earth electrode) 1T SHIT (ground) F HFX F & TEE (Flow of
current) % SR et Sl 1T Th1ae (Resistance) o &9 T i fopam 71 38 iR g\ﬂﬁf (Resistance to earth) IT
S e (Ground resistance) & A G ot ST ST R

aTest 31ef ISEed (ideal earth resistance) el R AT STl ¥, dTfeh Bhice i (fault current) TSt & S T aTted &
Teh, AR AT €9 H Ig 37U B

37of UTEEE =T AT S-Sl T (Locations) T 3TEHT-3TeT BIaT &

IR O (Indian Standard) fafir= GrEATAL (Structures) & fore o1 aedw (Earth Resistance) F U T TH
EicADR:Ib) (Tolerable Limit) Fraffawware, s e &9 g fugh i ufererspar (soil resistivity) 9T et ar 2l

afef foreem (Earthing System) & festgT (Design) IR W@ (Maintenance) & forw aref wferer (Earth Resistance)
Th W%C_quﬁ Wi 7, FAifh I8 ﬁgﬁ TS (Electrical Installations) 3hT [ (Safety) 3T HreTTar
(Performance) T I LT 81 T” 3194‘3?!5@3 3T T i gt & st & seda s am (measure) 7, ST Sid:
Tt fawen (grounding system) 1 JMTaierdT (effectiveness) T T ST 2

31?‘11'?@'5[ Uk (International standards) ST fF IEC 62305 3 BS 7430 fafi= %ﬁ\]ﬁ TITIATAY (electrical
installations) & foru afef feame Yfoem (earthing design practices) 1 afefyd ek qian ﬂﬁf\%lﬁ FAH q%t_ﬂﬁ
wftreht forerer 2

arfdf faeew o o1 S?IT@_S' (earth electrodes), FAT (clamps), sheFeX (conductors) I gFEefiEe it ar
(equipotential bonding bars) it &1d & S Q3 eI (substation) T U g qie e dfeie (potential gradient)
T T B

forfesr A (British Standard) BS 7430 fafi= ﬁ"%ﬁ s (electrical installations) & fow sffr fesmea (earthing
design) W OIS Y& T 2
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1.5 a1ef sﬁa;ﬁ's'w%o (What is an Earth Electrode?)
U 31 ToiaelS (Earth electrode) RIS %I 98 B (Metal Rod) 3T e (Plate) BT &, & gt § gaman simar € ik
3@'&@% fagen & o1ef efilaar (Earth terminal) T SISt ST 2 T8 Hiee i (Fault current) 3R 3renrefe forsreft &
oSt (Lightning surges) &I SH (Ground) ¥ foafsia (Dissipate) A o foTT Uk 1 gferer arelr 9t (Low-resistance
path) Y& LT Bl

oty &, a8 fen & diees (Voltage) &I R (Stabilize) WA e SolagiiMied et (Electromagnetic
Interference) %I T FH H oft 7eg T 2|

1.6 37 TTARTEr ST THTIST Shid dTet hileh T %? (What are the Factors that affect Earth Resistance?)
IS 3043 HIER, AT IFTET (earthing resistance) 3T A i IERT (Factors) W e &htar &:

(i) o1 soiaeIe %1 9feRIY (The resistance of the earth electrode)
(i) Torgt <t afcRrershar (The soil resistivity)
(iii) oIS ST Tag 3TN gt o i =T dueh Sfaer (The contact resistance between the electrode surface and the

soil)

ITUH T (i) 3T (i) T HI (ii) T FET ht FTareehaT (Soil resistivity) T &1 H 0 (negligible) WHT STTAT
2, 3feTT TR ®9 & FH (i) 3 (iii) HT TSRS (avoid) Foram ST derar 81 21¢f 9faer (Earth Resistance) =T
mg@“@‘qﬁs@?ﬁj@ (Electrode) 3R mgen%mamé%——g (Point of Zero Potential) 37t 3Fd tcf%ﬁ (Infinite Earth)
& st o fudt it ufererspar (Soil Resistivity) 9T et ar 81 92 Fwr ® fF S99 89 9RdT O (Indian
Standard) * TTER At T (Earthing Value) T frafor wa €, @ & e &9 g fugt it afatresrar (Soil
Resistivity) & | (Measurement) 9{ €11 ad 2 Tt it wferereman (Soil Resistivity) F3 DT (Factors) EERCRIER)
Bl 8, St

o fHETH ﬁ"{lj‘f HTAhT (electrical conductivity) HET ®9 g ﬁgﬁ 3T (electrolysis) % I Bt 2| frgt o ur,
T N 3T T Th (chemical components) 3T HSAT (concentration) $Heh! =TeihdT (conductivity)
Frertfea st 81 9 T0e areft H@ﬁ@ﬁ NSEL T 3= T et 9 ToEt (Moist soil with high salt content) =T
gferrershar A (lower resistivity) BT 21

o firdt it TEmafer =T (Chemical composition), 38! pH é?zg\aﬁt SHTehICeh Q’Uﬁ (Corrosion properties) Eal
T SRt B 3Tl (Acidic) 3T & (Alkaline) frgt & wor 31¢f sogie § ST (Corrode) T HehaT & 3R
TG I (Resistance) ¥ 5@ HhaT 2

o figt o ol 1 ATHR (Grain size), 3Teh! TH&EIAT (Uniformity) 3T AfHT (Packing) ot <t sy (Porosity - o
B T T07) ST Tt FATC T Y & (Moisture retention capacity) T ITfard hd & Teh TuT ferawor (Uniform
distribution) 3R g AfshT (Compact packing) aTeit STk firgh (Fine-grained soil) T gfcriersrar (Resistivity),
sttt e (irregular distribution) S et afem areft At firgh (Coarse-grained soil) £l qaT o 7 2t 2

o firgt 1 qromE (Temperature), 39eh AT feream (Thermal expansion) 3R femis (Freezing point) EARSEIER)
FAT Bl oo dUEH (High temperature) STAT it Tfdefietal (Ion mobility) @1 sgeRt gl it =methar
(Conductivity) ST HehdT 2| &, FH aT9H (Low temperature) TTT bl STHTEH (Freezing) gl st wTerehar 1 &7
L ThaT B
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1.7 219 I H 1 HEed (Significance of Earth Resistance)
A1 Ao afe foreft o7of soi@gis (Earth Electrode) # RT i (S8 foh TSt 7 ST Hel-T29 o SHHOT) YaTted i Sirdt
2, A1 SolagIe o TRt (Aieest Tav) | gfg anft, St sht o1ef Worede wx fedt svwfh
37ef YT o7 7 A (Low value) 8T iS4 (Desirable) &, Fi{eh I8 o diwdst (Touch Voltage) 3 T aiedst
(Step Voltage) T % i § HERIAT LT 8, feld AT (Electrical Shock) % SIRGW i Hewal & qem SAffT fieen
(Earthing System) 2 THT HTHeIwdT (Overall Performance) 3T S&at SHTT 2
31, fra afersk o7ef YT (Earth resistance) 1, 3t & (Current) 31 fa@fSia (Dissipate) 4 o faw e1fdfT
fireen (Earthing system) ® 3T & 31fereh diedst (Voltage) Sed=T 2Tl

7S I 33T © foh: g EI%ﬁ Tk WU <Mtk (Bad conductor) 2, a1 I8 = gferiy (Low resistance) JOfF 1 AT F
FH IS AT 87 FEHT TIBHLT (Explanation) 3AHT T Tw ?ﬂ%‘ﬁ (Paragraphs) ® feam m 2|

Fera 1 : 319k seR2iE W TRt Tarsiett (lightning strike) & ST Wi T JATE

1.8 31t YRreew <hY T <At forgia (Principle of earth resistance calculation)-

o firdt it wfeRierardT (Soil Resistivity - P) agaa%wqrtrﬁaﬁ?r (Varies widely) Bt & (I Q-m @ 1000 Q-m
TH) TAT I8 A1GAT (Metals) T T § S5 AT BIT 2, AR A0 =1t 5227 (Huge mass) % 0T qeal!
T oI T8 (Sink - GRE a7l TIM) =l T8 FaER HdT 2|

lightning

1
1
1
1
1
| Flow of
1
1
i current
|

Ground
"7 level

Electrode /
I

Ferd 2: 319 eiagie o WIEaH | Yol § e & fadsi—
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o i fohHt o7 SIS (Earth Electrode) W < (Current) JaTiad foram SITaT &, T I8 ST st firgt (Soil) F &eft
femmraT & et SITAT 31 S-S AT T &7 (Area of Spread) IGdT 8, FE T (Current Density) FH 8T SITaT
2, fer@ forera & (Electric Field) 3R 91eeS (Voltage) H Y 2Telt 21

o  3TfRrhieT AledS W (Voltage drop) SIS ¥ sTgd H g0 (Short distance) % Hiat € &1 ST 2
o  Tgifcen fIsIWOT (Theoretical analysis) % foTT, 37ef SIS I Teh 3TERTA (Hemisphere) & &9 § AT TR | 37
e (Earth resistance) Eak) @WWW%&
R=p/2Ma

et p (Rho) = gt &t wfererear (Soil resistivity),
a = 3TeTIeT il BIsAT (Radius of hemisphere)
° S’q?ﬁ?ﬁlﬂ_}[ (Formula) & SRS
# T8 Wﬁﬁﬁﬁ?{% (Increase in surface area) BNt 37ed Sorareie foTaaT sret BN a7 IE=ht Tl Brsan
(Effective radius) fSraet 31feres gt ovef doreda 3o & w2

# Tirdh <t wfcrersrar (Lower soil resistivity) et m grft o1 YSrede 3o & &6 =)

o a1 INTEH (Earth resistance) &I ¥9 ko) ﬁ:@‘ ED ‘J;I'Uﬁ (Soil properties) T et T 21 3@3@3 6T
TTHAAT (TTT/STSATS) T 36 T TG &1 A WIS TSt 2|

® TRV (Thdl SAFIE - Single Electrode):
a1 o frefefaa STEmT (Dimensions) 3Tt 319 3orergie ST ST foraT ST 2
e (Length) L = 3 WX, B=ar (Radius) a = 17 fieft = 0.017 #iex

ar o7ef e (Earth Resistance) wmﬁmaj@rﬁwwww%
R=p/2nL (In4L/a—-1)

ESBETLS

IEPp=40Q-mTA —> R~ 11.78 Q

TP =20QmTA—> R~ 6Q

P =4Q-meA—>R= 120

o gl (Rocky) a1 @t (Poorly compacted) ot it gferrershar (Soil Resistivity) 31fersh Bt 2, e ord
e (Earth resistance) ot oIg ST 2

o 3uferu sfewa oref Meedw (Desired Earth Resistance) 919 FH & T aws séar?; S I TEn (Number of
electrodes) TTF %@ “forgh <t ufarershar =1 Gaeror (Soil Resistivity Survey) i 3Tcdd HATIIIHR H

1.9 sﬁﬂ—@'s' & ot ac\'ﬁ <hl IHTT (Effect of inter-electrode spacing)
Fft-aheft afe wan & ot 3@&’@3 (Single Earth Electrode) T Fifed 319 iy (Required Earth Resistance) S8 =&l
BT R, O U & 31ferh ‘5’@&'@%’ (Multiple Electrodes) =7TTQ ST 2

L T TS TTUMT o STTHR Tk THTTeT 379 $021S (Single Earth Electrode) T 372 {Se® R = 11.78 Ohm 2
frfafiad qfeterT (Table) a1 37of SeragISt & 37of WSEH (earth resistance) 1 AT &t awidt 8, f78 'S' gt o T
foam e @ 3TR RS 319 § GI AR (GI wire) 3T 91q 3h1 TeT (metal strip) 3 HTEAH § STST TIT-
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FFEIS o oftel hl g S | Fed HA WA R, Tehel SoTdre IS AT INTEeH R (=11.78 Ohm) T %
% of Single Electrode Earth Resistance R (=11.78 Ohm)

0.5M 8.29 Ohm 70.3%
2M 7.06 Ohm 60%

3IM 6.8 Ohm 57.7%
4 M 6.64 Ohm 56.4%
6 M 6.39 Ohm 54.2%
I5M 6.11 Ohm 51.8%
30M 6.0 Ohm 50.9%
1 Km 5.91 Ohm 50.1%

U < TS AR (Table) Y IE @1 T HehalT © b 57 a1 3?@3@?@’5’ (Earth Electrodes) %aﬁa@raﬁ 6 HieT et 7, a
3% WfoRTe (Earth Resistance) 3T 71 e ST9IS o Hehtaict TRTHT 54.2% T o & SITT 2

IS * o I Eﬁ (Inter-Electrode Distance) &1 3T sIg 9T 31¢f UfeRIYr (Earth Resistance) H &h13 fargmy
(Significant) 4T T& &raT 2l

IR ¥ (Indian Railways) ¥ THRIG: 3 HeT a8 (Length) o 31¢f Si92s kT IUANT foRaT SITaT 7, 3@ gaay
9iuIH (Best Results) a;%qséaa@%aﬁaaﬁaﬁwﬁaaﬁaﬁwaﬁ, 31t 6 Hiet Tt =nlEy

T 31 AT (Space Constraint) & FHRT IS Hﬁ%@?@@f F 34 uﬁaa?raﬁthwq%aﬁ% Test (optimal) ferfa
T g, AAfe naaﬁ (Unavoidable Condition) T UEn foRar ST GehaT B, il 39 HmT as 31 faed & e aman
(Performance) 9T sIgd S bED uﬁ@ 9T (Adverse Effect) &l 4Tl

1.10 ﬁaﬁg‘raﬁ ATUH H A Isﬁ <l IHTT (Effect of interconnecting electrodes)-

w1 QWS@E@E (Single Electrode)

Earth O | ———
Electrode —
_______________ Ground
«— —_— Soil level
— B ——
-— —_—
-— e
-— —_
- B ———
LN

ferd 3 : ToheT goIa2IE & WIETH @ i T HeATd

3 fufa &, 5 oft soiddie § I i ATaT &, df o uft faemedt & faafSia (Dissipates) &1 ST 81 38 FW for 3 &
IECIRIRIEIE
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HY 2: Tk U Wﬁ%iﬁsﬁ?@g (Two Electrodes joined at a terminal)

Ifear 's\'@?gﬁg I ﬁm“q T & I Th g el (Common terminal) U, S for forel AreneM siea (Location
box) U, StaTg arR (GI wire) IT 9gT (Strip) /T SreT ST &, T SRt Tl afadrer (Effective resistance) Ushel aref
3@3@@ (Single Earth Electrode) & gferer &t qoT T W B ST 8, Fifeh 3T forasiT o1 qFT (Path of dissipation)
T (Common) & SITaT 81 (FeT 4)

oI 4 : 2T W G2 31 FAFLIST A e T BerTd

& 3: T&T gﬁ EEC) Gﬁaﬂé tlg'f q ?\Iﬁ ar 3?17@3 (Two Electrodes joined with naked buried GI strip)

Ifg 3y o7 3@?@3 (Earth Electrodes) <'g ST 37 32 SHIA & et galTs 718 GI 9 a1 ﬁ?;q (GI Wire or Strip) T
AT | e 9TE, o o7 gferer (Earth Resistance) ST S (Improve) BN SITAT 2| UHT 3UfeTT, & SRifoh el 2 3 RNEL
T i o forgsia T amt (Path for dissipation) IR 1ferr w1g (Enhanced) ST 2 (&H 5)

e ST 9El (GI strip) T4 (Naked) 37T SEHACS B! ATRT S SHIA H HH 8 ¥ 6§ TTel1s T el ol =g,
quft e 1 forsiar (Dissipation) JF AR IR

30 ate ¥ o7 Uferier (Earth Resistance) 3 W I gd hH TR ST wehalT 2, I foR RS Termafe ﬂjﬁ@ﬂ'ﬁ (Signalling
applications) % foTu STrarveres 31 3ot fogia & e W far oref (Ring Earth) T sa€aT TS STt 2

Z

Ground

1 ] «—— Earth R ——
Electrodes

Buried Gl Wire or Strip ——>

1o 5: 3l g3 799 W1.37T3. UE1 A G2 31 gagiSl A e & koA
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3TETI-2
YR TTORT sTaeaT

(CONVENTIONAL EARTHING ARRANGEMENT)

2.1 9= (Introduction)
R ST STEAT (FrT AT ISH) TET T H Hohl-ohet TR Seifagehed RRTHICHT STV shi AT % TeTg
ST ST 71 36 FefarRad SyeRtor sfiet §:-

ST | T et e (Lever frames)|

Faell & o (ends) T S ITeT ket fHeT & (cable terminal boxes connecting the ends of the
cables)

eIl shi 9T AT TTEAT (Metallic sheathing) 3T HHIGT (Armouring)

ATZEIAT ST TTh IREET (lightning and spark arrestors)

T ek e (Signal Location Boxes)

e wf (signal screens)

WE@?{H (block instruments)

WW%E@‘W (Components of this System):
39 e o sfef sfismve § frfaRad = g v 8 €

1.

firgt (Soil)

2. Fdeflgarr (Earth lead wire)
3. 3 S?IT’F@E (Earth electrode)
4. I q A qgaﬁ & AT At arr (Connecting wire to extend earth to equipments)

________________________

1
i
1
' Earthing Lead
1
i
1

Connecting wires /
L e e e = ==

44— Earth Electrode

Earth Pit

Battery charger

ToreT 2. 1: 9TaR 3URIOT (&t wTSiY) & fore urufier orfefr saawar

2.1.1 Tt (Soil)
el & fore wormm (Site) =hT AT frefaRaa s w0 (Order of preference) ¥ foran ST =R

1.

Tt Setaelt ST (Wet marshy ground) 3T v st forew e (Ashes) 3R FHTA & AT (Cinders) S
=T (Refuse) MBI

Ferpt firdt & <me furgh (Clay soil or loam) IEEEERIE IR R (Sand) fafsra M

Ferpt firgt (Clay) fSram S7etmr-37emT 7T % 3 (Sand), F%€ (Gravel) 3R Te2R (Stone) fufsra il

STTC-SBI WR



2.1.2 Tt &1 SUER (Treatment of Soil)
° ﬁ@aﬁwuﬁﬁw (optimum resistivity) Ww%maﬂﬂﬁ?ﬂTWﬂTﬁ%’QI
° ﬁ:@"T &t afetreerar (resistivity) T HH B F %FI, ﬁ:@"T T gH= &9 9 ﬁﬁg el (moisture) i) R HAcaferen
REUNED e (highly conductive substance) e ot SATavIhdT ert 2l
o TU% [T I9YH UM (suitable proportions) H Her IR IWAM fhT AW AT Faref AfSTH FARES
(T THeh), HieIaT FANES, AT FHE, P Tothe, THH N W9 Fih (Salt & Soft coke) TUT
THeh 37T FRS! BT T (Salt & charcoal) &

2.1.3 31 8?3’3!'6@'3 (Earth Electrode)
Ig Th 91 I IT (metal plate) 7T UL (pipe) IT 31T FHedeX (conductor) IT HESHA T Tk HHE (array of
conductors) HEETIRSEI) goft & THT YMTT (general mass of earth) ) %’%\ﬂaﬁﬂ Y REl BIaT 2
37 THAFLIS T TR (Size of Earth Electrode)-

NEIR i :] SITE / $h1d YT
T (Type) (Length in Mtrs) (Dia / Cross section)
G.I Tgq 25835 38 firefY & efersk (37iafie / internal)
G.I @ 25835 50 foreft x 50 foredt x 5 fordft
FR TS 25835 17 foeft

re- ST, (GD UT3Y o Ueh o W TIEh (spike - gﬁ?ﬂﬁ:ﬂ'f) ﬁtaﬁﬁﬁmaﬁsﬁ@w (earth lead wire) Eal
S o ot U & (lug) BFT =1l

'ﬁﬁ /—G I PIPE 38mm Dia ¢ internald
Qa
Q [ "o T o T o . o >SPKE

for 2.2: o719k sAargIE (<f1.3TTE, UTsw)

2.14 ﬂﬁ?ﬁ'ﬂ THEFE AT AL w1 TR (Lightning conductor or earth lead wire)
g 98 YTfcash al (metallic wire) eI 3@?@%’ (earth electrode) Tl ST AT FETATM (equipment/installation)
ST 8 et i G 3R T HATHR A<t faa ma 2:

gt (Material) TR (Size)

St 3TS. AR (G.1. Wire) |8 iy =am& (Dia)

St.7s. e (G.I Strip) |20 Tt x 3 forfY

29 =t foeft (1.4 forfy s & 19 T et am)

29 Sq.mm (19 strand wire of 1.4 mm dia)

SHIYL AT (Copper wire)

ACSR 9T (ACSR wire) |6 /1/2.11 ot

2.2 TATYAT <t ufshar (Procedure of Installation)
o TYH ‘@}«T‘Sc (manual trenching) Feh A1 "TY IR (Earth auger) T YT ek Tgal (hole) SHTAT ST HehdT
g
o SFIIS T HUL fEedr ST & 30 it S EHT =iy
o Sf1.3MTE. T (GI Pipe) SIS sh1 STHIT T Tierm @eT shieh €ATfUd (Embedded vertically) foram Strar @ qerm te/
Tl SOIF2IE 1 T T 0o SoT (driven vertically) SITaT 81

STTC-SBI WR
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ST 2.0 HiST T FH TEUE T AT 3AFLIS T TalTg o Mfiar gerfiedt firdt (rocky soil) frerdt ®, aF soigere =i e
(Vertical) % sISTT foest TITeT ST @ehell 2, ForerehT grehial wieterd & 30° ok #fifird g =y
TIFLIS ! T LA o ol1E, TSS (Hole) i 3= a8 § fHET (Earth) ¥ W T =TT qT Soiag S 3 W 8%
firdt & fier 31T Wush (Good Contact) gﬁf%]ﬁ F o forg arfY (Water) UGBS HEY
I=d Yfcrrerahdr (High Resistivity) 3Tl firgh (Soil) 7, IYY<h ATUTd (Appropriate Proportion) T T (Salt)
3T IS (Charcoal) FIATER ST=R (Treatment) ToRaT ST kT 2
TaTs e 600 Tt =mE 31X 2.5 Hiet Tewrs 1 379 {42 (Earth pit) SHRIT ST 3R $91S I 65 § TN
ST
T@%aﬁ TTEOT T 3T BT (charcoal) ST Tl & STH-T (alternately) T ST ST BT O SRTT 2.5 Tt
Tt Rt T 38 S o T & 200 AT (2 HieX) S TEE a6 S ST A1y
31 i 1 TR-aR gt & o, R 30 @idt 18 gt (excavated earth) & T8 TR U STt TR T=aT
gaifergehal FI-eae (Electrical Contact) G- 2 Hehl

2.3 freroT iR wERETe (Inspection and Maintenance)
o 379 3T THF FHARME] i GHI-GHT T ST Y, S fater th 7 9 e 7 2 =nfe, arfe I

gﬁﬁﬁ B gk foh Teft e Ot (intact) T AR ‘Oreet fFu U SIE (soldered joints) 3fra feafa o 2

o T H U IR 37 ISR (earth resistance) ATH| IS =1 0T, fU=el qteror it a0 (date of last test) 37

a7 o T (location of earth) Sl Ueh USTEeT | & (SRl STHT 18]

o 3 STEH (Earth resistance) IR fUser wewr ff ol (Date of last testing) T e F R E@EET

(Structure) ST ETER T AT FALTSh T T TR TC HET 1S (Sign board) W 3w &9 ¥ fiie (3ifer) forar
STHT =R

o T RAT F o7of s B 2T O U ST ST AR SR oy Hiewt § 4 R § e e o grer =i
o g 31ef rEdw fetfed (nominal) o9 & aﬁm%ﬁﬁm?ﬁgﬁ 312} T A IHTHTOT B AT FAT 3 Y

2.4 FTALTAT (Precautions)

379 SIS (Earth Electrode) 3T U8 T W & AT 18T STeT 36k foTT &Imem (Obstruction) 3cd+=T &4 AT
AfdIed (Damaged) 8 3 T9TEAT 7|

37 i arr = Tt afa (mechanical damage) g IEIQTFW e

ECIER-K-C) gL AN % fee W dd-wifae v (anti-corrosive paint) / %@'ﬁ? HUI3E (bitumen compound) TIT|
HAT-HAAT 3 (Barth) 1 fe-39 I (Lead-in wire-Ja¥l qR) TH-gHL ¥ 3 1= eiifeersh ATl
(Metallic structures) 3T ﬁﬁ%\lj‘ﬁ'ﬂ Y 3@@%‘5’ (Electrically Insulated) HEiEE

7E gffar forar st =nfee for i oft safte we & T § (simultaneously) Teft @ STeRT-TERT enfearss aqet
(metallic bodies) & TYeh | 7 37 T, ST STHT-3TeT 11T foeem & T{lﬁf Hl

Stet oft farfer=t enrfesreh Wil (Metallic bodies) o sft= 37Fh gt (Suitable Spacing) a1 forwTSH (Partition) AT
W?‘iﬁ, v 3% A &9 ﬁ@aﬁﬂ? affrr (Common earthing) ﬁGhETGTHTﬂ'I'%QI

2.5 Urufies Stfefm Y s fw=rt (Drawbacks of Conventional Earthing)

a7 fue (Pit) T STAT 7T Ak, SI1.37TS, T3 (G.I pipe) 7 TifiT aror (severe corrosion) 3eu=T LT &, S AT
1 GHT & G1ef ATHTE (Ineffective) SHT T 2

aref Ysreda &1 A g it gfaRresar (Soil resistivity) 9 A 8, S R g i wwat (strata) ®
e Bt 2, gafere i st e o e & firgh o ot o Feref S 21

3Eeh 37 IR T W 9Ea AT ST STR-ETE aTel (fluctuating) AT & TT HH o |1 SEEhRT T HIHT
¢ ST 2
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Earth gvirtca;
No.8 SW
Ground 100 100 / Level

/ ; —l ///)\ ANNNNNNNN ANNNN
— 8 L » E E—-“ 7// Nut MS Hex M10
: LI}
/ 1 @ /
1
Bolt MS Hex M10
N
7 o 59
o
] : : Washer (punched)
/.. Ms10
11
1 . PR
= el e =] Brick masonary
P s | [ | [ SO
I e ol s T4
A | Gl Pipe 20 mm
e e | dia bore
(I | (=
e s s o | = e &
S —— _I 1 o — i 3
— = Sieh i &S =
1 S
=== l== =9 =
i
e i = ]
—=—=4il== il
ST " | ] [T —
= st | = _/
= S = s Earth
_— e = el ] — - -
= = =iy | =5 ]
— e e —
— — — el | — — — —
11
Emvomi 1) e =
(I}
=
= = = -~ Gl Reducer socket
i i 3 SR 40 to 20 dia
4‘. c‘ - o ‘1
o :- e Jo “ e 4‘
& < d- a .
44'. L o -
*a - - . .
. % elal 4,—-—“‘""/ Alternate layesr of
o " 1 @S charcoal /coke and sait
I <a 3 4 : : :
§ Al v-. (@] '4‘ v‘ i
— > % b
‘ £ ‘.‘o & :4
< & 4 A % :
& " 5 ol - «*
fa Lt & (@] - «® '4
e V5 ) Es :
- " 0 b
| 300 |

Fora 2.3: w=AvHeT o7fehT G {RDSO ST T TCA 565(ADV)}

ok
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HEITI-3

Uee =0 ThT ATTOlT TR difeeT e
(MAINTENANCE-FREE EARTHING AND BONDING SYSTEM)

3.1 9T (Introduction)

o 3O YT T ATHT IR siifeen fircen 37 S& T (Frmafedt oik 2efientar) Suartolt & fote stoemn Sirar © e difers wee
EF‘?ﬁﬁZ:H (Solid state components) @ B 2| F Sy fersredt i (Lightning) It ga-wey Rt (Sub-station
switching) Tfe o oT faey § 29 aret |t (Surges), gr%ma:&r (Transients) I RSt (Over-voltages) T
B aTelt &ffd o gid 31feres daeasfiiet (Highly Susceptible) B & T U o Sﬁqflﬁﬁﬁ AR (Electronic
Interlocking), RS IR TS (Integrated Power Supply - IPS) 3YehiUl, fefStea waae w8 (Digital Axle
Counter), A AR (Data Logger) afe et 8| fmfet Suskon & fag o afd 3 anfee fawew RDSO grRT SIRY
Specification No. RDSO/SPN/197 Version 1.0 dated 04.07.2016 3 HT-ehi o SIRKIEN B gl

o 0 TR T AR e § fRel we@TE (Maintenance) Y STrarerehaT e Bid ¥, SEIT 8 E@E-qeh AT
(Maintenance-free earthing) shaT SITdT H

o 38 "quTelt AP (Effective Earthing) ft shaT SITaT 21

o TuTET 3fefTT 3@3@‘5’ (Effective earthing electrode) UHRUN T (Conventional earthing) AT gl i
freffiad wem & g et &:

1. JTcafees SOt (Highly Corrosion-Resistant) St S?IEF@TS'EH TN hh|
2. FHh (Salt) I ST YeT B AT edll (Corrosion Causing Elements) T SUANT THTH HLH|
3. 3@3@3 F TR 3R TH GHN (uniform) TSRy (Non-Corrosive) I F Ut gfcresmar (Low soil

resistivity) 3Tt qeTe UTsY |

3.1.1 ®wa e (Low resistance) arer erfefr fereen Y arrarvaeRar
Teh goTet (Effective) 0 e At fomen (Low Resistance Earthing System) <7 ELraGN ] (Installation) 3R
b rete) (Maintenance) s a Sgd AR T—

(a) Wl ®ice i (Heavy fault currents) 3R %F%’\JDT'I st (Electrical surges) T, Ik TICATOT (Magnitude) 3T 3mafyr
(Duration) AT & Hed H, W frafsia (Efficiently dissipate) <htdT, qIfeh UL ST erfaed
(Damaged) HEREEIRIES IR EIR i R s k) (Down time), afdg o saym (Service interruption) 3R
YT ! & hl AT (Replacement cost) 1 0 T foraT ST Tk

(b) S&T FETATH (installation) ¥ SAfdahe (Electrical) 3T 3IRUE Afhe (RF Circuits) & oIt weh fer fow=
(Stable Reference) 3Ucio¥] h{IT, @ A SATeE (Normal Operation) & S HTgsT (Noise) H T T |

(c) 39 & 0 & A aTel HiHar (Personnel) F T TREA (Step Potential)” T “2= BILMES] (Touch
Potential)” & O T T WA ﬁ'&’\])?‘[ Fi<eh (Dangerous Electric Shock) 2} LT JaTd hTl

3.1.2 Uek 31w i fereew <t fergrard (Characteristics)
(a) Sche %@H ATAhAT (Excellent electrical conductivity):
@) 0 o/ (Resistance) S FA ﬁﬁgw iy (Electrical impedance) |
(i) *eFX (Conductors) TITH 3R (Sufficient Dimensions) % B =Y, ST 3T9 Wiee i (High Fault
Currents) & fomm foreret (Fusing) a1 foreft ifres @At (Mechanical Deterioration) % HeT L Toh|
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(iii) &7 371 I (Lower Earth Resistance) I8 gﬁﬁ‘ﬁ FLT & fF it (Energy) e ﬁTf\&ch Tk o S o
yaTfed (Dissipate) B
(iv) ¢ "fche &1 grfsy (Impedance) =T 1 g, S 34'@'% (High frequency) aTeit SRR forsrett &t
T (Lightning impulses) o fRET 3171 Wil il g1 # €19 U9 goi@gie 99 (Ground electrode path) %
HIET | STHA | JaTied G sht HTaHT 31 &1 3T1eeh Rl

(b) I ST-Trereh Tfader (High corrosion resistance):
UEFET shedell (Grounding conductors), SFEIEl (Electrodes) 3R 3o F-a¥HT (Connections) % fore @t
(Material) T IAT9 STgd qgaq;uf (Vital) T, Fifeh IrSfen faeen (Grounding System) b1 rferenteT feww &g ot a
ST (Earth mass) % 37&X & T&dT 2| iell (Copper) 3T&T Teh SUANT 3T ST Tt Had AT a1t 21 1ot warefaes
== ATeTRdT (High conductivity) o 3TSTET, AT STHAR 9 AISFET drger ﬁ\_zlﬁ?f A H’I’g@ﬁﬁ@ﬂﬁ ERIIEED
(Cathodic) BT &, forept 31ef 2 foh 3ifershist araTaon (Environments) B 398 ST @ (Corrode) St TTaHT 1
2t 2)

(c) EIT&EHW‘@‘W AR forga (Mechanically robust and reliable)

3.1.3 stfei o foru Torm (Location for Earthing)

(a) farfeg ar Syson o sl feera feret 3o (Low lying areas) aref 3@@'@3 (Earth Electrodes) T & fag
3= B &

(b) T (Location) foret off Iﬁ\_rLET S | (Existing Water Bodies) IT STl 1%|§3ﬁ (Water Points) % U &/
GohdT 8, AR ‘SIWCFd% Y Y 73T A Tt (Naturally Well-Drained) ST &t BT =Y

(©) E@iﬁ (Dry sand), =T 9e4T (Lime stone), TTge 3R fordlt oft gerdedt sefie (Stony ground) T ST =1y

(d) AT 3@&'@%’ F T qC (High bank) 3T sHTe@T T8t (Made-up soil) W T (Installed) T&l for=m ST
=1y

3.1.4 TRt 319 WTEew A (Acceptable Earth Resistance value)
37 MEEB 8@ (earth MEEB busbar) T Eicapic DR o) (acceptable Earth Resistance) T HTH 1 g (1
ohm) ¥ 31f¥rer T BT =1few) 3@ 9T 1 910 i o fore, afe stravass &1, df firg) it ufeierrar (Soil resistivity) &
TR X Uk & 3775k 379f fUed (Earth pits) ST ST Eehd &

3.2 AfeiT iR ifeeT fwen & uew (Components)
e iR sif-Sn fireen & e wewh frefafad &
o 379 5TIS (Earth Electrode): 8 9T sl © AT 18T ST ST o e STl STt 2
o 3 QE'RTQZ nefEe (Earth enhancement material): ﬁl?f?ﬁ TeAshdl arsrﬁ S oq1q T & f\F{Q Sﬁ'q'l?f HE|
e forey urIet AT hfteha|
o 31 fi (Barth pit): 38 TEeT A1 YU BT STET SIS SRTIAT SITAT 2
o 3fE-OfiEe rd-smer (Equi-potential earth-busbar): qter T I gt STet et ITRTOT o SRR ar STt G\J}@é
F 1l T s T R
N SIERIETK] (Connecting cable): ST T AT foreen T Sie It I
. %q/ﬁgq R geiferg Qﬂ@'ﬁ'ﬁﬁ (Tape/strip and associated accessories): FAFE *h f\HQ SEAHTA HEECII arq Ea)
ufgat 3R 311 TeTe AT (I 7, e 3T FAT)|
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3.2.1 319 3ei@2IE (Earth Electrode)

(a) a7t 3@?@@, TS TS ol shieH el (High tensile low carbon steel) I et DSt (Circular Rods) g o7
BT =Y, FrEehl S8t §ag W disl (Copper) 31 WITHRIeR ST+& (Molecularly bonded) 3T 5 &1l &
FEWEeH RGNS (UL) UL 467-2007 AT Fef=aH 3R IEC 62561 % HHehI (Standards) ! G AT =1
UHT R di-es WA HR TS (Copper Bonded Steel Cored Rod) zafere stferen JYY<h AT S{TdT HERIERL]
Hﬁﬁ\?ﬁ (Strength), SFT-UeIsh &THdT (Corrosion Resistance), 7 USH (Low Resistance) ITaT 3¢ Uf (Path
to Earth) ST AT THTeR et (Cost Effectiveness) hT 3T=T IS 919 B 2l

(b) a7ef 3@?@_5’ UL foeee (UL listed) BT ?lTi%’E ooy U I (Diameter) soH Y FHT 17.0mm T FWI'% FHY
H 3 it FHT =1y

(¢) T 3ATHT (Rocky area) H, 17.0mm SIT8 a1 1-1 HeT 3 3 TGSl ol U B2 T (Grid) & &9 & wefuq
[ERIEIEIRCHEY

(d) TSl 3T S-S sht =ATH HIETS 250 HIESHIA (Microns) BT =TTRE, FSrEH 99.9% $TITEE U TR I ITATT
[ERIKEIN]

(¢) WITHT (Marking): Scdsh 379 $oiagie W UL AT (UL 467 ThIW o STFER), FHiar 61 9m a1 g2 3w, es,
S (Diameter) 3T AN Ha U= (Punched) BHT IR

(H 31 sAFIS ﬁimﬁ $EYFT (Visual inspection) ToRaT ST HehdT 81 S8k STRIM (Dimensions) 3T dfel &
T Sl HISTE T WTEeh 7T (Micron gauge) 3T TN ieh ST ST Hehall 2l chﬁ (Supply) & &9, Afg
ST B, Al HeARR Rl U Frdteqor hr srareen st Sl

Driving Stud

«— Coupler

Earth Rod

<+—| Coupler

Earth Rod (©)

(@)

(b)

ICERRE (a). HIW Fiveg W o 8?3@3‘@3 (Copper bonded steel earth electrode)
(b). sfUX (Coupler) ok 10) 3@3@3‘
(). WW%’F@HW (Enlarged view of coupler)
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3.2.2 a1t Wﬂﬁ?ﬂ%ﬁﬂ'ﬁ (Earth enhancement material)

37 U< Wefet (Earth Enhancement Material) U 3= OIS 1T =fTefeh (Superior Conductive) ey g,
St AT (Earthing) sl SWTERfietar (Effectiveness) &1 aIgIdT €, famiveRt 37 &= § <t gl i =nerehar
(Conductivity) H Bt ®, Se—Teeriedl s (Rocky Ground), HT ¥ geaTd aTel & (Areas of Moisture
Variation),i‘cﬁﬁﬁ? (Sandy Soils) e
Ig 31 SRS (Earth Electrode) ST ST o "ush & (Ground Contact Area) T TTear (Conductivity) £l
STl &
T4 T (Test) foram ST =MfeT 3R 98 ATSSHT (IEC) 62561-7 T Aawa®aredl (Requirements) SRISE]
(Confirm) g1 =nfee, e freferfaa fersrvand (Characteristics) B
(a) TT HTT-IATETIT (Carbon based) HEIRCI S A9 95% fOherce e BN 38 ST ufadret die
(Corrosion resistant cement) % 8T U8l & firetr gAT BT AT aTfeh Jg ST (Set) 3T o k| HiHe
Wﬁﬁﬁwwaﬁq ﬁ?gﬂﬁm (Bentonite) ﬁ%ﬁqTEIT%QI
(b) 3TT TATTHAT I= BT ATRY qUT Ig STHIT T STEINTUT I (Absorbing power) I Tt ST T i
&HAT (Humidity retention capability) ﬁg%maw@rw HEIRCII
(c) I8 TIUTF (nature) T -SATeRRY (non-corrosive) BT TTfeT, 3Eeh! STt 1 ‘gaqvﬁam (Water Solubility) srH
B, AR T8 STcateres T4 @i a1aT (Highly Hygroscopic) &I
(d) 3EhT SfeRieshaT (Resistivity) 0.2 3TH-H1eT (Ohm-meter) & 7 BT =Y
(¢) IEFE (Dry) & H AT A1 (Slurry) & &9 § STei o 7€ IWIH ST 1Y)
(f) 3T ATeARAT (conductivity)W@%W@WW@WWW@WWI
(g) T Tl 31 TGLETEG-Hh (Permanent & Maintenance free) BT T1RT 3T 379 "< gL EI" (Set form) o
o o ey feer o1 isedw (constant earth resistance) T TGHT =TT
(h) € -10°C ¥ +60°C o ATIHT o sfi= FHeAl TLaet (Thermally stable) HEIEIEY
(i) IETHIF Ay qﬁgﬁ (Dissolve), 7 & faerfed (Decompose) BN 37 7 & seet fehet STe (Leach Out)l
Gg) o0 gUI-gHT G AT ;ﬁzﬁz (Periodic Charging Treatment), siacild (Replacement) IT T&WTT
(Maintenance) 3T STTa¥IehRdT el HEEIEY
(K) IE AT Tfcrlrersha (Resistivity) areft fafegan & fae SRR HECIE
() 2 Tt (Soil) 3T T STt & (Local Water table) £l Elaﬁl?‘f T T 3R Asfeer (Landfill) & fau
TATROT 379 (Environmentally Friendly) BT =Tfew| g faewhiess 9 g =nnfeu) so® = At irat §
SieT/ geid (Irritation/ Burns) Tt B =nfew 39 gey o fmiarst g e S sfiga" (Safety Data
Sheets) ST 3l ST =R
(m) TR (Marking): 8! ETQ;ﬁFﬁW, W—%éﬂﬁﬁﬁﬁﬁl 3 M o) Fmiar & A, s, 9 oy
sifera Bt =Ry

ﬁaﬁtmwaﬁmw

(Earth Enhancement Material Before & After Setting)
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3.2.3 TS ATt (Backfill material)
° T@ﬁ@ﬁﬁﬁ@ (Excavated soil) W%WW%%,W@W@@%W@W
(Sieved/screened) STHT =TS 8 $HFIS o AR HIT TG THA AT G AT 11T Foh Frg! TMielt SR A=t
TE ¥ T g8 (Wet and compact) Bl

® T (Sand), 79 (Salt), FIeh st (Coke breeze), fHeX (Cinders) 3R T (Ash) <& @it 1 3wt T
fopar STt =, Fifh SRt Wepfer oTefir (Acidic) 37t SiTehTa (Corrosive) BT 2

3.2.4 219 Uz (Earth Pit)
ge 19 fe &1 FEIT (Construction of unit earth pit): 38 T fo 3.3 (&MU SRR SIET e
SDO/RDSO/E&B/001) T &ex |

(a) 100mm ¥ 125mm S8 (Diameter) T T TEET (hole) TTHT 3.0 HIT i TS T HTR (Auger - T TE
&t feet TefiT) & 31 @igat (Dug) SHRIT STHT =Mfe)

(b) 31f 3@?@3 (Earth electrode) £l QHT@\% (Hole) T ST ST

(¢) TS & St g X efi-¢fit =e Ui a1 gama STt (Gently driving) 38 STHIT o 37T YT (Penetrate)
SITEm| W%WW%%E@H@E%W%@‘& Wﬁ@f (Natural soil) ﬁﬁ:ﬁ'%’, T‘I'I'%S@IEF@TS’EIHW
THI 150 mm %WWWW&@ﬁ g (Inserted) STTU)

(d) 37 TRigHE AR (FH & FH T 30-35 Fehalum) 1 AR (Auger) ¥ FRT T 1 @ig MT Tge § =i
(Slurry form) & ®9 T ST T LT SR 3H STHS (Set Eﬁﬁ) % oI BTg 31 =iy wefaret & 59 SH & «1g,
Q;ﬁ Hﬂ?ﬁ GLEHT (Composite structure) AT 37 3@!&'@3 + 319 TRiEe Wi o STE (Diameter) " g
M 100mm THT =0T, ST TS/ Ba hT I alTs i el il

(¢) TS/ BT I SThT [SHET TaTS o T fahelt 83 Wt (Backfill Soil) & 1T feam smam|

H 97 a7ef 3@3@3 (Main Earth electrode) & @Y 200mm X 25mm X 6mm 3 T did sl gt (Copper strip)
I T THE AfeST (Exothermic welding) o ST ST STHT A1ET| SERT SUANT 3ida-Te R AY-sHER
(Equi-potential earth busbar) ST 3777 37ef fEI'{H @fe ‘Eﬁ?‘ﬁ) T eI o ST o fore foram stmam)

(2 Tt dfeen amft (Exothermic weld material) T U&7 IEEE 837 F g & IR
NABL/ILAC T&& JaEITaradt (Member Labs) ST 3T STHT =12

(h) 7=4 a7t fye (Main earth pit) T ITHIIT e (Equipment room) T foq A9 sf-medfime oref soer
(MEEB) & ftaT vt 21 3T fiehe (As near as possible) T fopam ST = iRy
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gX25X200 mm

MEBB Cu bus bar 400mmy400mm Concrete lid
6X25X300 mm cover, approx. 50 mm thickwith
ulling hook
Cu bus bar 50 20 50
e |
Chamber
.
A

\
8
:
500 mm

To earth pit

25%2 mm Copper tape or

& mm round solid copper E
PVC insulated multistrand 35 Sgmm
Cu cable as per IS; 884 (Dupicated) Earth enhancement powder ]
/ with backfil sod ®
&

Copper bonded steel earth electjode,

minimum 3.0 mér. long& minimum

17.0 mm dia.
/ Augured Hole
100 mm 10 125 mm Dia

Natural soilloackiill compound

150 mm
(Minimum) il /

RDSO

Typical installation of earth for S&T Installations

Drg. No. SDO/ RDSO/ E&B/O0T | Sheet No. 1 of 1

=33
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3.2.5 Aedtae el fued g1 o7 27ef (Loop Earth) =T fwior

(a) TS T T, gt it 3=t wfataehar (High soil resistivity) 3 SR T 379 oidgre/fue & <1 37W &1 37
ITEE uTe AT T T & uTar 71 U 5 o, @ﬁaﬁ:@aﬁﬁzmﬁ@m’? (Loop earth) hT ITIYTT
o StTem| STTeve fueE Y HE Yee § Tua e fied o e ISEeT o SR W a¥ il e U o
Tz o foTT FTR S1aTS 715 Wsha sl 3171 37ef fed o fot grer smam)

(b) E\TEF&IEF(Successive)WW@%W@@W@W3W@T@WW@@W@@WW
ST 6 HieT B =R

(c) 37 o7 TUcq &l 9 H 25X2mm 3T T 2T AT §mm % T S I HESFL T ITANT Fleh TFArIHh
e (Exothermic welding) WQW@@WWI

(d) 39" T e el 39 el (Interconnecting conductor) T STHH o &R 8 &H ¥ FH 500mm T TEs T
ST STHT =M 36 sheded i ot Iedieh 3 Hiet i TalTs o fow enren 30 fohetium o1 treiewe #uTSE (Earth

enhancing compound) & e faT ST =Y
- 3 e s

& : o L R
=T 3.4 : RTUX 2 T ITANT hteh e TUeH T FexfeifenT
(Interlinking of earth pits using copper tapes)

3.2.6 S@T:FSFT IR (Inspection Chamber)

(a) TR T (Inspection chamber) &1 fmfor IEC 62561-5 AT 36 Tefiaw 9Tkl o SRS RSN

(b) 38 AT (Chamber) T il M (Inside dimension) 300 x 300 x 300 mm BFT =&Y I&§ RCC
(FwIEE it shehie) & o1 2T =nfey, fSeht 7ieTs 50mm & 37t T3 31==t (Fine finish) &1

(¢) RCC R (GFh) W AT (Marking) % foTT sire &t =iz

(d) P I e i are (Date of testing) 3t g oy &1 we (Earth resistance value) FTA IG (Black
base) T I U2 (Yellow paint) T fora ST =

0 et i il

R 3.5: mamérar (Inspection Chamber)
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3.3 sfora-urEimeT otof Tuar a7 SHE IUHUT el H RuUa SUHWN &1 o e  fTaa
(SPDs) T HARH (Equi-potential Earth Busbar and its connection to equipments & Surge

protection devices in the Equipment room):

(@t et Suskton o fag sfifeem oK Afdfm sage™, IRSEM st g8 & 21-D8) o 3.6

3.3.1 sfera-ure et eref s (Equi-potential earth busbars)

(a) T YT F&T (Equipment room) S [PS/ st =i €9 3R El/ it &1 o oI weh sfoa-qiefmer aref
TSR BT TT(EY) STHT-3TT U | o 37 27of S8a &l | 3fa-Iefiae s|er (SEEB), sifeet far
#HEF (BRC), AT HiFA STi=eT "edeh (CBN) F&T ST (TAN3006 Ver.3.1 % ITTER)|

(b) T 3fF-uefEer o7 SEAR ST [PS/ St =TeR &9 | fud giaT ¥ 3R HE Class ‘B’ SPDs (&t el
feams®) T g&7 e {92 (Main earth pit) ¥ S[ST BT 8, IH HA 3(A-U R 379 @R (MEEB) &l
ST

(¢) STf~ET shgael (Bonding conductors) T Siigd (Termination) % ¢ EEBs (3fda-qiefimaer o1 sgem) o
Sferd ST % Teet & gt fRTTTT 39 (Pre-drilled holes) B4 =R

(d) EEBs %! $ARA 1 dai ¥ $Geie (Insulated) T@T ST =118Y| Sed% EEB &I R W 60mm WIS % FH
aﬁé@rmﬁsgéa@uﬁ (low voltage Insulator spacers) &I eg & wfud foRam stram)

(e) wﬁmﬂ%qaﬁmé@éﬁﬁwm%mwsgéﬁw R AfT-qeft (Fire-resistant) ’;I'UT_EﬁﬁilT%QI

(f) TRATIAT 3R W@ (Installation & Maintenance) T 3TET o foTT EEBs a1 s o %31 sl Hdg | 0.5 Hie it
SATE T T foRam ST = miey

(g) EEBs Wt FAFIH (Terminations) f&=€ 79X & (Tinned copper lugs) 3 fsir amem (Spring washers) hT
ST 3tk fohT ST =Tfe

3.3.2 ST~ Ao (Bonding Connections)

o H%%T a7ef <9 (Circulating earth loops) o TS ht ohH i ST 3fera-qie et it Ye™ i o fofe, "R
29" (Star type) EIEC e ERCIECIDR

o 3He ATEN, FAU § TAMUG T3 SEEB (AT TAN 3006 Ver 3.1 % STTER BRC/CBN) i S-S Hgaed
YA ek S MEEB ¥ ST STHT =Tfey) @1ef €, sl o Tﬁﬂs YT/ T (Equipment/racks) FI HiT ITH
Feiferd SEEB/ BRC/ CBN ¥ STigT STHT =1y

o ST~ e sl Ik HefId T (Lugs) % A1 T fifes Afeg (Exothermic welding) FRT ST STE|

o Tt FHIFH—SIH IUFT § SEEB/BRC/CBN @& 3T SEEB/BRC/CBN & MEEB @ Si{-&T sheded i
ST faft Ty & 3t 1t S Heft (Short and direct) BHT =1fEw, e &0 @ &0 4Ig (Bends) & 3R I
1 AT & 3T &

o ETAifeh, SPD ¥ MEEB e %l Fa a1 €9a 1 31 B1el 8T =1feT (TAN 3006 Ver.3.1 % IJER 0.5
et & 3tferes TET) T FUTEHS (Preferably) forT forelt g (Bend) % g1 =iz

3.3.3 AT 3T ATATH (Materials and dimensions)
ITA-3TAT JURWT (Individual equipments) T SEFEUIET 59 TR 37X 374 goiare o A1 e o forw 3w
B Tt sitfg wmft 3K I ST (Dimensions) (TAN 3006 Ver. 3.1 % 3TER) = & ¢ anforerr & fag 1w 2:
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h.4.|313eH / 9 (Item/ Component) TR (Size)  |[HMET (Quantity)
ITd- 17 mm,
1 a7 séaﬁlg Earth Electrode .
( ) W’I’Szc- 3 mtr
2 30-35Kg
(Earth Enhancement Material)
: 300 x 25 x 6
3 |[B gl et 31ef sEe (MEEB)
mm (=IATH)
4 |t far gaet (BRO) 25 x 2 mm
5 PVC $HcIEE I e (IS:694) - ITHTT 1 BRC H 0
mm
SIEE !
PVC $gcIeE ST Hadt (1S:694) - SPD T MEEB 3] 1SS 31 HATTTIHAT & HTER
6 16 Sq mm
IJ1 BRC T CTR ﬁGﬁT‘sﬁ%@ (As per site requirement)
; PVC $HcIeE &M Had (IS:694) - MEEB I & 15
. mm
s s & e 3 (4 ) 1
- . . 25 x 2 mm a1
. wﬁmaﬁvwmm-aﬁﬁg&raﬁmg e
. mm I
W ST I MEEB 1 $091S 8 S 8 ,
E)
9 ||GI2U - T4 31l o T (AR it SwraAT aret &= /) ||50 x 6 mm
P00 x 25 x 6

10 |[hToR 2T - Soierie W uarTerfieh afeet & foaw
11 |[cranerfde doe nefEe 3t dice

mm (IdH)

3.4 A& (Warranty)
o T 3T SifeeT foem Y ‘{ﬁ &T{ﬁ (Supply), TIMUAT (Installation) 3T I (Commissioning) & fag
OEM (Original Equipment Manufacturer) forer gmm|
o 30 foren ST At FwHin i aE ° 60 7E (5 99) it g
o 3G AT & M, 33133'&1?‘[ It (Improper materials) 3T @S SRR (Bad workmanship) % oy fef faeen
o B et foreft oft warsft s OEM mﬁ:ﬂoﬁﬁ (Free of cost) 3ieh Teharm stram)

3.5 arfefr o aifeeT faeen <t §'T31T (Drawing)

o HHIIIT & e, 341‘4;%5!0_(1'? (Supplier) T aAfdfm SR siifeen foen & smamt (Dimensions) & ey qu AT
(Complete layout) STHT [EDISICIRCIIEY

STTC-SBI WR



21

3.6 arfeh TR ifeeT Rren &1 weET (Maintenance)
ST FRIA (Maintenance schedule) ¥ fmferfaa 1%|§3ﬁ EARIIECRERISIEIRC T4t
o 3TTfT foreem o Shearedl 3T T1eehi (Components) 3T T (Verification)|
o SAAfeRzaRe fARATT (Electrical continuity) 3t STl
o 379 {NIEH (Earth resistance) 3T W9
o TIcT §U BT SN shearedl i T 8 FHEAT (Re-fastening) AT(|

3.7 AT T o fAsareT (Execution) & foTu Trerenfaat
3.7.1 AT Rl o TAC AT (Supply) 1 78 @it AR 31 FRIET (Inspection) RDSO SR foham ST =iz

3.7.2 37fefi1 & fora Toym 1 =2 (Site Location):

3.7.2.1 A & Fe e et 3o (Low line areas) aﬁsﬁa@gwﬁ%%q 7= B © Aok agl THT ot L&t 2
3.7.2.2 E@iﬁ (Dry Sand), {1 9ce (Lime stone), TTge 3R foreht off veriett S & s =iy

3.7.2.3 37 SIS T 39 < (High bank) a1 78 ¥ T8 gt (Made-up soil) T TTiua =&t foram ST =nfay)

3.7.3 31f 3@?@3 BIec ) §'§ 9T hIfT (Copper coating) TR A1 g’l’@ﬁ?f o QIO eAfTred a1 wel §'§ (cracked) =&l
HEE Y WWW(Corrosion)ﬁﬂ?ﬁﬁaT%Ql

3.7.4 374 TRiEHe HUTSE o UfehRT o Hiereie fufa # 29 =nfey

3.7.5 319 T2 o fTT, 3R (Augur) ST 100 fiedt & 125 Toet sma 61 meT 3 Hiet it TeUE de Ush 98/ e (hole)
%ﬂTWHT%Qaﬂ'{sﬂofgsaﬂﬁddl 150mm%’€ﬂT§l’l§v‘ﬁ$ﬁ§(Natural soil)ﬁﬁ'ﬁT@?T%lT%Ql

3.7.6 379} TreieHe TN (RIAH 30-35 ToRcim) i STR ST s T 166 (Augured Hole) # &1 (Slurry) & &9
T T ST <AT(ET 11k I8 FFIS ohl U TAalTS o = S T &9 & $ef oY)

3.7.7 01 379 (1 Ohm) 3T 308 F7 37 Wdd I8 = & forw, afs srravaes & ot fdh it aferiersrar (Resistivity) &

ST T Uk § 37fereh 37 fie <mme s &k 2

3.7.8 31 37 SoAIS o oft=r ot ol o & 3 3 HIX ST STk AT 6 HieX BT =)

3.7.9 319 SAFIIS Tl SIS aTet 25x2mm FHI T AT Smm A 318 9T T STHIT o & T FH  FH 500mm =
ST ST =TTy 37 38 off 3719 Ureiame uTse ¥ sha foma ST =nfey)

3.7.10 3UFHT T 3FA-TREREA THIR T S & fo1e, Tt (SPD) i 3ofl-Uefieet S8eR § Siied & faw qen
Sﬁ—ﬁmﬁwaﬁmgﬁﬂﬁgﬁsﬁgﬁéﬁmﬁﬁaﬂ(Speciﬁcation)%wwmaﬁmw
YT ferat ST =R

3.7.11 SPD 3R 3fa-TEfRReT S8R & sfie qT 39T (Equipment) 3T 3fer-T1ef¥Eret SHER & e shealed sl

T g foraT T 1 3t BT (Short) 3R Hieft (Direct) BHT =TT 37T f9iwa: (Preferably) fom fohedt og
(Bend) % AT =IFaw HIg 3 B =113

3.7.12 RDSO srI 34—:@%6 OEM (Original Equipment Manufacturer) & Cﬂfﬁ;ﬁ gfaffer = g T
(Installation) kT wigeur (Supervise) AT 1feT 3T J YA (Certify) =htAT =fee for AT eercwH
TR ShT STTATIRAT3A! o1 I T8 ITei i T 2
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BONDING & EARTHING CONNECTIONS FOR SIGNALLING EQUIPMENTS

INCOMING CCIP
|_<3om | CABLES
X VHF LPS _ _ "
#1 #1 =2 # #
R D T R o | R 4
1
: ! s 3 !
| T |
%2 | - I
mgm | ns*.ﬂ 1
INCOMING CCIP
' . f> #4BRC A ®BRC ) "
i
celP gp—t—tl e . |
1 | #s |=s 2 = |
1 | =s| |ss PSR 1
122 I = [ ] —— d
! ,_m NVCT RACK &l & m
! S { e B | _L M
r! ' o | |
L wF E ) VHF EARTH | L8 \
: : ggrmec | a5 | SER '
! | | L] ]
" l - * l = = | !
| "R RR |
=5 [
E UP ! 1 1
F BLOCK 1 | | - 2o |
= ! ! | | !
TELECOM 182 1 \ |
EARTH ! | I
! | L I
=g ! 1 | |
1
sldc : J = “
4 ; ocoe !
= | ; |
! | m ]
! | ! |
I8 s > uo oL ALEV 5
POWER E & 1 wu ‘i |
SUPPLY i " € !
v =
INCOMING 1 # |
POWER CABLES | \_ #4BRC — #BRC ) H
I 1
20Mn0es RLFIRANCLS | 1
] sV ru G 20 R es \ SEPARATION DISTANCE * 2 X LENGTH OF EARTHROD K
-— CQUINOTENTIA S BAR LC EDN4
O 10mn S5 METAL WORK BOND qRE SO W2 ] 1
- PERIME TER RING EARTH £L£ S0 100 " =2
[ 1w RADUE s 00 E. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII nm
MLOBr 4194 ABBREVATIONS

SPECIAL NOTES

1. 81 MANTENANCE FREE EARTH (RDSO SPEC)

2 82 SSOmm CALVANDED STEEL TAPE BURED AT 800mm

3 83 208 2QSmm COPPER TAPES OR 4noe Mmm 84 COPPER CASLE (RDSO SPEC)

4 84 12Smm COPPER TAPE (BONDING RING CONDUCTOR) MOUNTED ON INSULATED STANDOFFS
S 85 18mm Sq COPPER CABLE [1.5m LENGTH MAX)

€ 88 10mm 8g COPPER CABLE (1 Sm LENGTH MAX)

7. 87 ARMOURING OF CASLES CONNECTED TO EBB (AT WALL FOR NEW STATIONS)

& 8 110V DC SUPPLY (BUSBAR & PONT MACHINES)

9 80 110V AC SUPPLY (BUSSAR FOR SIGNALS & TRACK CRCUITS)

10810 24v OC SUPPLY (EXT)
1181124V OC SUPPLY (INT)

1. ACOP . AC DISTRIBUTION PANEL

2 ALEV- ANLE COUNTER EVALUATOR

3 BRC - BONDING RING CONDUCTOR

4 CCIP - CONTROL CUM INDICATION PANEL
S CT.CABLE TERMINATION

& DCOP - DC DISTRIBUTION PANEL

7 OL-DATALOGGER

& 1. ELECTRONIC INTERLOCKING

§ FRBC . FLOAT RECTFER CUM BOOST CHARGER '8

0
1"
2
17
"
15
"
1

P8 - LUGHTNING PROTECTION SYSTEM
NVCT - NON-VITAL CABLE TERMINATION
PEC . PARALLEL EARTH CONDUCTOR
PER - POWER SUPPLY ROOM

RR - RELAY RACK

SER . SONALUNG EQUIPMENT ROOM
SWR - STATION MASTER'S ROCM

£P0 - SURCE PROTECTION DEVICES
VI . VERY HIOH FREQUENCY

GENERAL NOTES

1.CLASS AB.C & D 8°0s PROVIOED AS PER ROSO SPEC

Drg.No. 21-D8

INCOMMNG
SIGNALUNG CASLES &7

2 ALL BURRED CONNECTIONS SHALL BE EXOTHERMICALL Y WELDED
3 ALL CABLE TRAYS SHALL BE FULLY BONDED TO EACH OTHER AND

SUPPORTING METAL WORK (PEC)

Ref: IRSEM Drg No 21-D8

Figure 3.6
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HeqTI-4
279 YT d <Rt U= (Measurement of Earth resistance)

4.1 St IR HwT AT

o7 ISTEe™ 1 IO 9 | E\Iﬁ gC ot 31ef ﬁ?\'&[ (Interconnected Earth pits) I, "B IATH TR
(Fall of Potential) Tfer T ITANT #d §Y H THA-UICRIIA 37 SHER (Main Equi-potential Earth Busbar -
MEEB) WX Toran e 37ef S E & w1oH o fore SuaT foham S e faf3Ty saeem o (Typical connection
diagram) f5 4.1 (RDSO 1T H&aT SDO/ RDSO/E&B/ 003) 3 STTHNR 81 36H Te 379 SEX (Earth tester) BT &
e = 2fifaer C1, €2, P1 37X P2 B 8| 2fiiaet C1 31 C2 1 i< e (Current terminals) &T SITdT 8, STEfeh
Zffaer P1 37T P2 widfret 2fifaet (Potential terminals) FEaTd 2

30 =R et arel Sushr (Four Terminal Equipment) b7 JYANT Y ®iet AT eI fafer (Fall of
Potential Method) @H_\?’f FIEDI) (Basic procedure) ﬁm'l':[{:l'l'(% -

(a) Tdteqor % oFefiT 3@?@%’ (Electrode under test) a7t o7 3@@'@3 (Earth Electrode) ‘E' T 319} 36 & i Cl
3T P1 T 3798 H ST (Shortening) S8 e foram STar 81 oo 4.1 (RDSO 1§ @& SDO/RDSO/ E&B/
003) % STTHR 38 26 U % C1 3R P1 i 372 SoHIS H FHridfe il

(b) SIHIS % 5 (Centre) ¥ 30 ¥ 60 Hiet sl gl 0 S H o W (Probe) TS A 38 2T C2 & S| 39 Wi b
15 & 30 ST Y Te0E (Depth) T T (drive) STHT =TT

(©) 3@3@3 (Electrodes) R W C2 & st & qeg 7wt (Midway) T ST o offat U 31 Wie (Probe) e 3R 39
e P2 A 38 W T oft 6 T 12 39 (15 | 30 HAHIE) Y TeTE (Depth) T T ST A1)

(d) a7ef I, e 3AFIS (Current electrode) o HTEAH § U 1 i (Known current) JaTi&d (Injects) 3T TR
e 3@?@‘6’ (Potential electrode) TAT G&Tor & 3efiT 3ref 3@?@'5’ (Earth electrode under test) &F =
Areest (Voltage) 1 AT 71 37 ey (Earth resistance) 3 TOMT g & e (Ohm’s law) T YT e sl
STt 2

R=V/I
STef R 31¢f Moredd &, V |7 T aeest (Measured voltage) 2, 3 1 varrted foram s (Injected current) |
(¢) ST =T AT )
® TR Wi (Potential probe) Ea| 3@3@@ (Electrode) T 3 i 3R & (Farther away) o STE 3R ECAURIER]
(Measurement) £y
(2) e e (Potential probe) Ea| 3@3@3% 3 Hiex ST e (Closer) AT SR f e wo
(h) T AT 3 e (Average) * REJ gfereTa (Few percent) & ffqX g9 =Ry 37 = A (Measurements) *
3frad & SATHL[S ohl a7l redw (Electrode’s earth resistance) HTT ST HehaT 2
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C1 J:d f%z ﬂCZ ili

@ ® ® @

Ground Electrode

/ Under test

Ct P2 c2
P1
2000 3000
mm mm
15.00M - 30.00M 15.00M - 30.00M
V 10 ft 101t
- >« >
I 50-100 i I‘ 50-100 fi i (

fora 4.1: ardf fadrer 7o &t fafsre sgaear
(RDSO Drawing No. SDO/RDSO/E&B/003)

4.2 af e (Earth resistance) o WU o SR ATe=at (Precautions): -

379} YfSREdd T A9 SATHAR W (Normally) &It 3% G (Fall of Potential) fofer a1 ST ahteh foham i 21
aref e e gn, Fftaft qee % T (Location of measurement) 3T T3 3l T & forar S R
gfoTEaEy, 7 {SEdd & A TTeid (Wrong) B 911 81 39 gue o fore = & feafaat (Cases) I SARAT I TS

a1 Rirer ared sﬁa‘@‘gmm (Measurement at Single Earth Electrode)

STeT "Rt AT Wi fafer & Ao foram ST 2, dF 2% Soi9elE (Test electrode) T Teh AR (Megger) % HTEIH ¥ i
ETfed (Injected) fohaT STTT 81 7€ hie, Fe TS (Current probe) T TgadT & I A=t fort 4.2 7 fewamy 7 17w &
(Decay) HEE I [ (Zero) B ST 2
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—Clrllpllw Lpzﬁcz““’

(CENORCINC)
Earth Tester
_ P2 c2

C1

1 Test Potential Current
Electrode Probe Probe Ground

i i Tevel
Total soil

fera 4.2: famer s19f seiereie we oref T &1 w9

= 3@?@@ (Test electrode) % eI {SReH (Resistance) hT U9 e e (Potential probe) 9T 3cd~1 e
(Voltage) 9T fdt shtar ®1 gaforg, 2% 3?13@3 IR A W & sfiwr & o (Area) T et gt (Total soil) BT
aTfew| 38 &= 0 hig off sl 41q (Extraneous metalwork) S8 foh g Y {gH (Buried rods), 9187 (Pipes) e 92 B
TR ST, AT (Measurements) Hg! & g

BS 7430:2011 AT (Standard) 3 FTAR: EIF TROMAT (Accurate results) 3 T, e 31 AT 1 T8 Aol fireen
(Earth system) % s s aTar e, gt (Soil) o HTEAH W 919 7T A1, 7 fF R s g1d (Extraneous
metalwork) & HTEw 9|

&H I1: T ared freem (Ring Earth System) R

g ot ordf foeen (Ring Earth System) T o7ef ST & oo & e, 3 e (Test probe) Eal aﬁrrésqésr%lg
(Entry point—éﬁﬁﬁﬁﬁ@) T ST ST 2l

RIERC I AN RCIIC) (Potential Probe) &1 far 31 fowem i g1d (Metal) T HI ﬁ?{q (Copper Strip) F I
(Parallel) T@T SITaT &, ST fop fot 4.3 o fe@man man 2, F 2% Wi g7 9Sit T8 €T (Injected Current) frEt (Soil) &
e o SIS IO X2 3 AT © I@eh 3 doh sedl 2l

TiUTHEEY, Wﬁ-‘;’q% sifow SR a% (Gﬁqﬁ%l%mauﬁaéawm%) FI3 ?ﬁ@ﬂasﬁéaz{rq (Significant voltage
drop) & BN Siees ¥ iR qed &9 & Siw Rgq o 3id 2 & ag & 3% st araifen, 36 fufa & aieest st am
T {19 (Measured value) 39 REAfarsh A A T A BT, ST e ITH EIdT STef shis THTIA gTd 9 (Parallel metal
path-Copper Strip) ﬁ\‘{d?‘iﬁﬁﬂ 3Gk T, T L W AT Loied (Actual resistance) 3T qoT e} Sgd s HIH
R |

FafeTT, 7% Telte <1 STt @ o o 3ref YSiede ot Ao 2891 Wisd (Probes) bt 90 fetft 3 shior 9t teert fema st =nfee,
St b o1 4.4  fewama 1 21 3 $7€ @HHiaE (Parallel) T@T ST &, AT 26 Siel %1 34 fofg & SirgT ST =nfew St for
319} fore & 31 (End) W Rerd 20
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Gl T

1
(CICECNC)
Earth Tester

RING EARTH SYSTEM

[t

[l WRONG SET UP

R 4.3: T1 o1ef faeew | 19k IrE2q &7 /TG - TTe7d sqaedT

P2
1
[ P1| P 2

®@ @ ®@®
Earth Tester

RING EARTH SYSTEM

‘ ’\/ CORRECT SET UP

tof

for 4.4: T a19f fereew o orof AT 671 w9 - Wt sqawaT

26
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I 5
ATIESR R SuaTt o feru arfefr
(Earthing for Outdoor Signalling Equipment)

(@asf: [RSEM, FeX-19, 99MH-11)
5.1 2AF0T o TR

(a) AT 2t TR AT BT :
@) e atel (Functional Earth): ScATeh SUSHAUN ok oTT STANT fohalm ST ot <79 T weh boier 74 2,
TSTEehT ST UL o |HTT F=Ter AT 1 (Normal Operation/ Function) % _QSITHW_OI%W o HTeTH
aTfed i o foTg o Sra |
(i) Seferea 219F (Protective Earth): I8 7; o<l (Surges) Eﬁfq‘éﬁfﬁﬁ'&lﬁﬁ (Dissipate) A % foTu 2| TepTefiT
foteft iR (Lightning) 31 Ot o SR SPDs o HTeTH | I8 37, JUShTUT o a1 o HYeh T STTT & iR STHTIT
EORCHERIE RIS IR:C

(b) TmfetT Sushor (Signalling equipment) 9ol W& % IR 3R Uftfirex for o1ef (PRE) wwmam smom @ft S&T
YN o AFTE (Chassis) T UTaR 3faatic &7 91 former sfdautic &7 & fiat fgu 1w BRC (difen far sheder) @
STET (Bonded) STQT| I fe=m-fasii & T7@R, BRC %I 9Tek &1 & MEEB ¥ SiiST 91 & 37K a8f & PRE ¥
ST ST 21 AfE s BRC HISE a1 @, Al ST o o16® &l Hd MEEB (39 3fa-ueRee o1ef sgem) @ st
STE|

(c) e (Earthing) RDSO gRT SIXT 3‘1’:@'&3 IEINEGIE (approved Speciﬁcations),i’@ﬁﬁ (drawings) IR FS
AT Yfred (code of practice) & AR TS ST

(d) HAferera 31l ISR (Earth Resistance) I OEM (370 f#fan) 3t RDSO T it & S1qem 7 foran
STa

5.2 7T RT 32T
érowﬁ, Wuﬁ, W] 3 G (structures)eﬁ@%Wﬁﬁ@ﬂﬁ%ﬁ@%%ﬁﬁﬁ%;

(a) ST hT TR forstett (Lightning) 37 &t & gam
(b) ST TR (EMI) Tl 0 T o FoTT G heftt o Hee Thie 37 STahett i Ao
(ORIEER I

5.3 STfefT T TTEUT
(i) ohfer o ofte v 37T 317 efearsh That bt 37ef foharm stram)
() Sk AR sitee aT T oY STTwrft Stef shefet A2 (terminate) 81 &1
(k) T3k famet . 3t o s
) Stet off T &1, Ire-Te feord oo st (location boxes), et viee 3ife o oo wen & (common) aafefm
Toreen ST ST =i STenT-STenT SRR Shaet IE U o e STrageres & fS12 weaeret 31k (functional
carth) o 3TTavTehaT Bt 2l
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(m) & Fa o M (Sheath) 3 ST (Armour) T ff iy St =nfew) et (OFC) o 31 =t 3T R
W 37 ToRaT S| STshleg (unscreened) Shelall o SATHT sl 319 HTAT el ATIYTF el & I I T helel'
(tail cable) o &9 H ITART foraT ST T&T &1, Toam 37 fomiv ATcl o SIRT oot shat oht TS ameT=r e €
 Ffereh 8 STl 2

(n) Trgdiera 9 (Electrified Track) & 2 Hiet & wfiqt 3T dTel Bl o AWl H, SCHRM B (Protection
Screen) &1 Y (Earth) ¥ SST ST A1

(0) 78 GHT2a foram ST =nTfe for 1S safth e & wma o STarT-3TerT 31 § S &7 d1fcash arel (Metallic bodies)
1 7 Heb| e HAT-STAT U] %! AT (various metallic objects) s st=l Tad gl AT &R (Partition)
qué,ﬁﬁ@ﬁww(Common Earth) g 1 =Ry

(p) ot w1 A 31'[%'&!35 Eéﬁflﬁﬁﬁ YT S EI, DAC, Datalogger st & foru sma/Efa-didfme o
(Common/Equi-potential Earth) T IuT foham ST 31ef ST W (Earth Resistance) 1 T (1 ohm) T
TR T BT =TTeT 37 W & AT e e o I /1T S =1

(q) T9-FaEed (sub-systems) & 31¢f e T S 9Tt ART (wires) T TT STAT-3TSHT (Distinctive color) BT
AT Elet AT ST U (TSTaraes) 7o SR i qid T8 = 6 fAIq & (Green) AT 8-l (GNYE) T % AR %
IR i FaeRTiceT 3 STt 2

(r) Tt 37 IRR FATEVS TS B AT 3R 3¢ FfT ot el SR (Coiled) T TaT =1fey) 31ef aRR § wate
ﬁ%ﬁﬂ'ﬂ(cunent)?{aﬁ‘cﬁ I BT =TT 3R I8 IR IR T T ST TUT ST ShiE-Bae 4 5t foet
4 sqmm)%wmwﬁwqﬁ@maﬁql

(s) ‘Eﬁ%ﬁﬁfﬂﬁf(ﬁotective Earth)a?%l'qwz 10 3‘ﬁ'5f(10 ohm) T kT sref Wseda A= 7, 919 aek foh faremw
&9 4 3 iR 7 T foram mam & sorerien Sushti & o, o1ef Wrede 1 37 (1 ohm) & @1fre 7 &
=Y

Q) @WWWW?@E@TWWW%WWW(@WOWd type)@wm
ifew) afe 18 o1 fred afdhe (Earth return circuit) T, & Yo o fofw ot @ Stfefr s (dedicated
earthing arrangement) 3T ST

(v) formfer afdhe & fau o1 Wedw 10 3@ a1 OEM/ RDSO g1 Fuifia dar & stfers 7=t & =nfey afe
ety arfers B, @1 S8 &0 0 & U fohy o =Ry afe o off oref Waede 1 A &9 7 ear 7, ar
T (Parallel) T ATk 31¢f Seiddie oITT ST Hehd! &

v) W@@WWS@?@EWB‘WWW%ﬁﬁs@a@@%aﬁﬁaﬁaﬁm%ﬁﬁq(Approved
Design) * Wﬁﬁml

5.4 TTRT &figd (Earthing Leads)

(a) a7ef AR (earth wires) T it eafer (mechanical damage) TS (corrosion) =hT THTAAT T TR T ST
=, famm W@E’Hﬁgﬂﬁ%’f%@ 'WS@T@@ (earth electrode) T ST ST 2l

(b) 3T &fg (Earthing Lead) & &9 7 40 it x 6 foeft 1mehm it Arges et Ut (Mild Steel Flat) ST 39T
fopa s =nfew, i foe weftepa @ifi Sforew g & s1gem & =fey

(©) CIDURSIES (earthing lead) T Teh T (lug) I Treet (soldered) 31 fshra (crimped) foran ST =R, S8 aref
gAHIS T siee T3 St an fasiva: (preferably) T THE ®9 G doS (exothermically welded) [EDIESIE
T‘=1Tf7\3'QI e § 3IT ]%h_q TS R See 9T ST-eft Ue (anti-corrosive paint) <IITT ST %m%m
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5.5 arfefr %%I‘Q‘ T hl T (Selecting Site for Earthing)

(a) arfehr o %‘l’Q‘ TS T I FAFar (order of preference) o fAaferRaa s o fera SITaTT:

(i) el Saeet (Marshy) SHIA 3T UE s S 313ty (Refuse) &1, 9 o6 TG (Ashes), w6 TG
(Cinders) ST @R =T (Brine waste) |

(i) Tt Tt (Clay soil) a1 gme gt (Loam) fSrem Ta &t o<t wm fireft &n)
(iti) Toerft 3Tt Srmre firgh o 1@, S5 (Gravel) 37 9eeR STTRT-STERT ST (Proportions)  firet &; 3K
(iv) 79 (Damp) 37 el @ q9r die (Peat)|

(b) 3T % foTT TET T TAT ST =TT S WTehfcreh &9 § 3T=8t o7 Tt (Well drained) ST 1| STaA(Toh, STt
T (Water-logged) e ek 393 el & STd ddh 1o TS, I (sand) IT SISRT (gravel) aTeft 7 1 ST&T S T
e T werlia (Rocky) @, @t arewTet _335343[ (Perennial wells) 3T 3TN «ft 37¢f SIHIIS o T o &9 O
AT BRISHE (Advantageous) BT 2

(c) aﬁﬁa@gﬁ@ﬁ@ﬁmmiﬁm%mﬁwm (fine texture) Bl 39 Tt =t Ut STereRt 3T
TETRL (ramming) TSTAHT BT Tk 3T TE (tight) SHT T I1RT ST&T €9 21, firgt st SHeRt 38 &t (Lumps)
e fou ST 3 Soreie o ST o & ¥ UeeR g fou =)

(d) STt firgt < =metehar (soil conductivity) shH B &, J’ 39 g‘EIT{%T & forw e ST=r (chemical treatment)
[ERIEIRETI N
30 I2IT o [T TTHTIC: TTERIT THH (common salt) 3 T (charcoal) T TR | W@l (alternate layers)
T YT f3RaT STt B
ﬁg‘ﬁa@—«f Y (soil weight) & 200 YT H I & AN (by weight) 1 1T & & T9h (salt) forem & wfeRiererar
(resistivity) <TTHT 80% dh hH T Hehel! 8, AR T0eh shl HTAT (salt content) FT 3% T MIF TG T AT ATH
(advantage) Jal BT 21 eIy FAES (calcium chloride) 3R Gifead wEie (sodium carbonate) ¥t
AT (beneficial) B4 B

(¢) STei@va =, fagh o EI'I?E%% T (natural salts) kT YA {3 ST =feT, S asd gY arey (decaying plants) 9T
\‘rﬁHTU\I o (bacteriological action) g o9d 8 & gt & N 3 @ 79 8, Sueht gferiendr (resistivity) "HT
R oY 3 fgt oY qorT e Bl @ Set 9 e el

(f) STeT ae Tva &1, AT e (earthing arrangement) Ea) Eﬁ?ﬁ'\% it (natural soil) T & Tfuq foam ST
ey S ol §'§ firgt (made-up soil) 31ft T (consolidated) &t §'§ T & fSae aem (weather) F g
e/ (eroded) =T TITIAT Tt T, 389 =T =1y

(2 SyRor a7k (Equipment earths) ﬁtiﬂémmw%%@r%ﬁmmwmﬁww (@'@%
AT/Transformer st 31ff C’HT%) &= ?m&?-'fl?m Eﬁ (Minimum clearance) 20 HIeT HEIEIE

(h) Tt i 75t (Soil moisture) T ST T o fow, 1< & =R X 1 HeT & R (Radius) § @1 50 ot @erg
(Thickness) 3T ST (Asphalt) AT &shiE (Concrete) T 30T (Cover) T&HT A (Desirable) |

5.6 19 YT (Earth Resistance)
forelY 'a7el i1 o1t fSTEdE (Earth Resistance) = STAT- ST ST T AT (Sum) BT E, W(Viz.):

(a) aref 3@?@—5’ (Earth electrode) T TRTAIE (Installation) T e It hedet (Conductor) 1 ITEH|

(b) aref 3@(&'@—5’@ Hdg (Surface) IR fidh & i a1 ek Ao (Contact resistance) AT aref 3@3@3 F =
IR T g 7 (Body of soil) & s

(c) WMET=IA: (Normally) T&et a1 {sred® et it qamT § 109 (Negligibly small) 814 &; 3aforg, foredt 'sref a0t
bS] T &9 T (Primarily) fugt i Sl?fﬁ'[ (Nature of the soil) SRT et (Determined) Brar g, 7 o @
ESECEE
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(d) T HE (Standard) 3@1&'@3 foreem & forw sy Y S et (material) SIT-Treft (corrosion resistant)

KEil ﬂTﬁs’QI &IE"T 1 gy feafaat & dad, ﬁ@?lsv_s' JATIA (Galvanized iron) AT HISTS b=l S@GF@'S’ *
ITAT Y FARIRET (Recommended) &t STt 1 37 A0t # Sref g} o a1fee ST oM it @A (soil
corrosion) &, &l disl (Copper) AT W FAE (Copper clad) TAFLIS T AN HEAT S& (Preferable) 2
TS, U (paint), TS (Enamel) AT I (Grease) ¥ T 8 AT(ey]

(¢) 31 2T (earth tester), S 37 YT (earth resistance) AT & foIw Iw=mr fopam Strar 2, 36® i @id
(current source) 3 Hiex (meters) Tk & IURIT (single instrument) T IS B § TR IE Her (directly)
gerrer (resistance) kT HIT (value) fe@mar 2l

5.7 STt 379 (Outdoor earths) ST STAET

(a) =T ST (Watering):
9rafte (Conventional) 37t § Fraftrd &9 & urft g1t ST =few) HeAw-361 379F (Maintenance free earth) &
arf redm & RIIEN % oI g99-a99 W (Periodically) 319 THeTaHe #ef@e (Earth enhancement material)
greft ST =i o1ef fUe (Earth pit) st Frafia &0 @ gorg it St =z

(b) A HAFIH (Earth Connections):
aoft wrsf T ) AT St ) R S o wd T g (Intact) TET ST =Ry ot
FHARH & SISl ! Aieet (Soldered) AT ST =nfew) e a1 ﬁtwﬁsﬁw%aﬁa%w (Wires)
ﬁ?\lj‘f BT G T (Electrically isolated) T =Ry WA g T W uwamfie afegm flhvm
(Exothermic welding termination) I S 3T BT il ST =R

5.8 aref =T Frarfia Ao iR e (Regular Checks/Upkeep of Earths)

(a) sodteh 37 (Block earths) 3T 3ok Ml sl STl SIs/fHer (JE/Signals) ST U Hel & AT &l &
A Y T ST TR 3T FFHA (Sectional) TaTEs/(FrTer) / =St gRT i Ae I & 8wk T2 & farer
(Intervals) T hT ST =g

(b) it 37ef & YTESE oY Sifer ATt SIS/TauEs (Signal) ST 12 W& & 31k et % 37aTet (Intervals) € 3T
ST =i STet USEE 10 31 (10 ohms) ¥ 14k &1 SITdT ©, 98T G0HiaL (Parallel) ¥ 21fdfih (Additional)
372} ST hleh LSTECH Shl Sl S ShY ShIETS shT ST

(©) Ife fafia adetor (Routine testing) Ig Tehd (Indicates) T e T TﬁGET (Existing) aref 3@3‘@3 faeen
HATSSH (Satisfactory) T &, T ST SIS Toh 1 379 Tovagre fowew TRTM SITa (3 Hisgar 31 saegre
e it dTeRa sIg & fore, SHeh Ty wes sifafes feear (Supplement) Stre feam stram 1)
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Drg.No. 19-Dé
EARTHING ARRANGEMENT FOR SIGNALS, LOCATION BOXES

REINFORCEMENT DETAILS FOR CONCRETE CHAMBER

TOP VIEW

(T 3D VIEW
\ s

i { - -
- 250
.
- k- 75
PR = mym 7 / .m: — | o
sRoMD T [ R Leve
7 - m../// TRRNRS ﬁ 2 A
2 hn ..._. PVC COMDUIT o
al e el -7 & &
e 47 B i p— )
conpur — [ N — |
EMBEDDED “a o w T
s fa a (1) VERTICAL M3 RODS OF 8 MM Dia., 250 MM HEIGHT : 08 MUMBERS
g () HORIZONTAL MS RINGS (350 x 350) OF & MM Dia. - 02 NUMBERS
T g B EWG GLWIRE
L GJ FPE 3.17 MM{ 11T THICK, 25 M -
LONG{E-T7j50.5 MM Dl PERFORATED
STAGGERED 4.76 MM[3NEHOLES
2 Nos. PER 304.8 MM{FOOT) 4
[
]
i 4
5] o 5]
g IIM%lll |||I@ﬁ|%W| NN | | SN || R 1| S
. LEVEL
[ = _ ==
M.S.FLAT 7
35 xE)
M5 FLAT
EARTH FIT SIGMAL POST EARTH PIT (5x6) LOCATION BOX LOCATION BOX
. x
' AHOMOGENDUS LAVER OF
CORECHARCOAL SALT AND SAND
r
NOTE:

. ALL DIMEMSIOMNS ARE IN MM.

1

2. ALL MULTIPLE UNITS CALLING-ON, SHUNT,ROUTE & SCREEMS SHALL BE LOOPED TOGETHER.
m.nDUmO_u_u_....:u.ﬁ._._nm_uom_m.__._....,._.I_zmhm_umm_m”wcaw
n

. CONCRETE OF M25 GRADE 1:2:4 WITH MAXIMUM SIZE OF STONE CHIPS OF 10 MM.

IRSEM Drg No 19-D6)

R 5.1 (Ref:
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p

Drg.No. 19-D7

COPPER PLATE EARTHING ARRANGEMENT

COVER I

HANDLE

R L

/I

FUBMEL WITH
WRE MEEH

CLAMFING COPPER
ETRF TOGAPIPE

G| PIFEOF
240 MM

|
!

l— 300 —el

1
]
il

| S

Y

WIEW OF SECTION ‘A"

//

o
iR
H

e Fow

hpEE

rTwE 25 31 300 Cu BUSEAR

F 9

IMLOC BOX
COFPER
ETRIF
Eey
PV CONDUIT
@
| FuEDue
EARTH
1500 {min.]
COPFER ETRIP
2553
r

£ gl COFFER FLATE
BN (300x 3001 3

ALTERNATE LAYERS OF
CHARCOAL L EALT

MNOTE:

REINFORCEMENT DETAILS FOR CONCRETE CHAMEBER

3D VIEW

TOP VIEW

-\-\u
A

1. All dimensions are in mm.

BIGNAL POST

he -]

i

300

-7

(D VERTICAL MS RODS OF 8 MM Dia.. 250 MM HEIGHT : 08 NUMBERS
= @ HORIZONTAL MS RINGS (350 x 350) OF 8 MM Dia. : 02 NUMBERS

| M——— B EWE G WIRE

LOCATION BOX
EARTH PIT

2. All multiple units.calling-on, shunt,route & screens shall be looped together.
3. Code of practice for earthing as per 13:3043

4. @ Copper nut & bolt (Hexcganal head) to be provided for fiing copper strip to

copper plate.

5. Concrete of M25 grade 1:2:4 with maximum size of stone chips of 10mm.

: IRSEM Drg No 19-D7)

R 5.2 (Ref:
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3TITI-6
SATT (TRORTTA T HEHH-TAT) TUT ATSE (T ST hT STLEATT HIHH

[Maintenance Schedule of Earthing (Conventional & Maintenance Free) and Lightning Protection]

AGM | ASIAHIS

HEeED El

I | El

srdar¥es | E1, B2

EIEED E2, E3
ﬁg’q@aﬁg: El

34'@%[ (Periodicity): THAITH (ﬁ?ﬂ?ﬁ): qrfee
QI SSE/JE (et ) Am1iee
SSE (Reraer) / g7=imst - syefanfys

EEISIEEEIICES

sciteh 39, ToAS shlget, MUX d9T 311 3UhUT o a¥t 379 shia e &l a4 12y

7o IR i (Earth wire lead) SiT-Tfed TR 7=t aiE Tiferd (protected) BT =TTeN)

AT AT T SordRele T St dTel A SR (corroded) &t &

&h%&”!\’r‘ﬁ

SPD (B & C 2Tg, 230V UgT €57) % 3(-Soh¥M Ul & =1ey

SPD o 9% Wl ST LA (intact) B =Y

A hiS: E2
FEfd:  S9REd SSE/E (e ): stdaniie
SSE (fammie )/ g=rmst: anfiies

FfaRaa st Sttt :

. [SPD (C 2139- DC |t % 3T13¢Ye H13)  3-SheM Hel 8 =TeU| AT & & § T8t 3R & TR

EENINSEREIERE IS IEER

SPD & a3 Hel g =12y

Wiﬁ?z E3
R YR SSE/JE (Formet ): anfier
SSE (f&rre1)/ s=imst - anfiieh
(12 378 T T8 Held § SRI-s 8 foham Srerm)

FfcTRaa st St o :

. [ e wd wE 9’ % SPD T 3TN BT =Ry

SUCTSET TS RTICT-ShT hiveered o ATt foram 7 2

. [k scites % ToTq 37T SATfT Iuetsy 2

. [STOT-37eTT AT shedet Ueh-gat ¥ $HeIeE

shH
1
2.
3
4
5

. W%ﬂﬁ%ﬁwnéﬂéw@fﬁw ST HTT STTU) AT T TATIUT IUSHTOT oht TIerTied EeT & STreIeh I

SITT o 38 T o foTu 3Trersreh SRl it STy e 39 311 9 i o 3U™ fohu )

6.

7ef USTECE ATI o1 FehTE TET ST a2 IHehT AT 379 Ul lsi/ [ehedd SR W 3ifshd (U2) foham sy

e

3R 37 (Equipment Earth) & 20 #iet & 1 gt ot forega form a1 3018 ot e o e e = €ft =nfey

ek skoskook ok
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