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Proposed Rail cum Road for Bus Reactor Transportation.
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Furture Bay #3 for S/C Nange-koldam Line .
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PLIJRPOSE AND SCOPE

DEsI NINEUT

. eAf;cqg.a_qr;:oqu 4;2_1;' BASEP‘ ON IEEE 51d 50-2000. .

svsTH‘M PARAME

';aﬁsi "“‘*’_‘f“f e "'f“ R

- 4uu kv SWITCRVARD FACKAGE bo’cuﬁ‘en’T NO -"okre -
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Sl NTN B8V - CGf T

‘ihe gurpose of the docurnent is to des}gn the’ Earthmat fér the 400 Eu Switchyard. The lmportant aspect s that the de.scgn shuuld achleve "Tolemble :
Tauch and step potanhal " wlth the farth grld reslstance Jeas than 1 chm\ 7 . |-

(Spec CH -E0, €1 4.00.00 &}

(Refer Annex-B)

of 1EEE-80,2000 and Mathodology Is as per IERE TFransaction on Power

(Typlcal value (> Operation time of
Numerlcal Relays+ CB))
(Refer Annex-D-Average Valye)

IEEE-80,Table-7
Washed Granite similar to Pag Grave!

(Drg .5501-500-PVE-F-001)

(2m outside fence - Spec CH E13,Cl 4.00,08)

(Drg .5501-500-PVE-F-001)

(2m cutside fence - Spec ¢ E13,C1 4.00.08)

211 Systenf Volta = 400 kv -
21.2  Systemj Grounding .t j= Solid
T T i . .

253 Meximim Fault Curvent:, . - u 1= 4DDA0 A

ST yi L
2.5.4  CurrenfiDistribution Factor = 5384% .

{Currapt Distribution factor Is considered as per €l 15,
Appardtus and systems "Curyent for Des!gn of G‘mundlug Systom" Vol PAS ,103,No.9,5ep 1984)
2,15 HMaximudm Fault Curreiit cansldered. .. Wif= 40000 x 0.5364
i sries s e e e B AR AN M T, S
a 21455 A
2.1.6  Duratisn of Fauit Current t = {505
2.2.0 ENVIRONMENTAL PARAMETERS
2,21 Soil Resistivity P = 464,00 chm.m
2.2.2  Tep Layer resistivity (Grushed rock) Ps = 5000 chim.m
2.2.3  Length of Switchyard L = 254m
2.2.4  Breadth of Switchyard B =  2494m
2,30 OTHER DETAILS
231 Conductor dlameter 4] = 040 m
2,32 Conductar Area = 1257 Sg.mm
2.3.3  Depth of burlal (minlitum) 1] = 0.6m
2.3.4  Dapth of Top Layer hy = {0,15m
] -2.3.5‘ I‘;’o.bretectrndes - =~ 95
2.3.6 length of electrede i = 3m
= 2,3.7 Digmeter of eléttrode = a 40" T T

" (Bped. fart-1CH.EL T 2.00.00)

(Spec, Part-TICHK.EX3,C 2.00.00)

(Spec.Part-IICh.£13,CLe3.00.01)

{Assumed)

(Spec.Part-11Ch.E13,Cl 2.00.00)
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“TIVEE .-wokv Swntchyard E‘arth mat Calculatlon
. R : VTN PR Sy, i S

3.1.2

313

3.1.4

3.1.5

3.16

3.1.7

EN R

-—31.5

" CALCULATIONS .~ .

0. CALGULATLONS - PRELIMINARY

25Uy 244 5

61976 Sq.m
60m

(/0,)+1

254/6+1

44

(B/D,)+1

24416+1

42

LNy + 8.0,

254 X 42 + 244 % 44
21404 m

35x3

285 m

2x (L +8)

2% {2544 244)
395 m

V{2 + 8%

V{254 24 244 2)

382 m

EXW W

{Eqn. 85 1n page 93)

-Area of Switehvard - 700 0L Byt
Spacing of Conductors D, =
No: of grids In X directlon Ny =
-
No: of grids In Y direction Ny a
Total length of conducters L, =
-
Total length of electrodes L, =
a
Perlpheral length of Grid Lo =
Maximum distanca between two polnts on grid Dy, =
=
-
Geometrie factor-n— . . PR
n, -
=
My =
"

Z'x 21404/ 996
43.0

VA4 x VA

V(996/{ 4 x V61976))

1.0

(€an. 86 In page 93)
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Ny My Ngo Py (Eqn. 84 In pags 93)
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. 320 TOLERABLETOUCH POTENTIAL = . L o
g " (1000 + 15T, pa Y F 0,106/ Wt ©(Ban.-34 inpage27) :
= 420,091 plp/ (204009 - o (Fon.27wmpage3)c o LT
T '1-0.00%( 1 464/5000)/(2%0.15:+0.09)
= 0.7506
Eteuch = (1000 + 1.5C, pa } * 0116/ v,
= {1000 + 1.5 # D.7906 * SA00 ) * 0,316/ V 0.5
= 1135.83 v
\
3.3.0 TOLERABLE STEP POTENTIAL
Eqep - ( 1000 + 6.0 *C, * p, ) * 0.116 / v, {Eqn. 30 In page 27)
= (1000 + 6.0 * 0,7906 * 5000 ) * 0,146/ V 0.5
= 405518 @V
3.4.0 TOUCH POTENTIAL ATTAINABLE
Epnach = PEaK U F by {Eqn. 80 In page 91)
L = et Ly . X (£qn.90 in page 94)
- 214044285
= 21609 m
Kin = nJd D2 4+ (D.+2h}2 -4 Ky In 8
. 2n 16hd  BD,d dd Xn ¢ (2n-1)
. . . {Eqn. 81 In page 93)
Ky - 1.00 for grids with growad rods In parimater {Page 93)
1/(2ny" For grids with no ground round rods or grids with only a few ground rods
Here we consider grids with ground rods in parimeter
hy = 1.00 m { reference depth of grid)
K 0w “{1+hih,) T S ) :
= V(1+0.6/10)
= 1.264%
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“DOCUMENT NO i
* ' E5D1i500-PVE-U-0D3 -

. "DATE
© . aE/08/ 2008

-] . PREPARED : .-:
UL VIN |- ssw

. GHECKED - |

oLl GHERT

602 4 (BO¥2060) 0.6

G - o- . =

AR 1 A3 T S

TaT0.04 f

0.644 + 0.146 * n

= 0.644 4 0.148 ¥43.7

= 71093

Ernesh = PEmKi 1/ L
= 464 * 0.3146 * 7,1095 ¥ 21455 / 21689.00
= 1026.37 V

3,5.0 STEP POTENTIAL ATTAINABLE

(th Bé'ln.paga'gtl) e

Exten = PR KT/ L, {Ean 92 in page 94)
Ly 0.75 L.+ 0.85 L, {Eqn 93 in page 94)
0.75 *21404,00+ 0.85* 285.00
16295.3 m
n 44 (Highgr of the na.af grids in X & ¥ direcklon)
K, y% + 1+ L {1~ 050 } (Eqn. 94 In page 94) -
r Bh 0,+h Dy
(1!22}7)*{1/(2'0.5)+1f(6.0+0.6}+1/6.0*(1-0.5"(44-2)}
(L3665
Ewup Pl K1/ Lo

([ 464.00 * 03665 * 7.1095 * 21455 )/ 16295.3

1551.99 v

- ‘__‘n-f7.‘ .
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- 7 4. .0 CALCULA'I’ION 0? GROUNDT!NG RESISTANCE

N T ssy

] 2.1, D RESISTANCE OF GROUND RODS

R --{nwm 1t 2K (e } Dt
R oo 2x n Ly - VAg A ) o .
' oL : PR ‘tean. 55 in pageBey
Ky = 1.41-0.04x% < for He@
1.20-0.05% for H=1/10 \/Ag
1.13-0.08x% for Hwe 1/6 VA, . (Flg 25(a) In page &7}
H = 0.6 m
Ky = 1,41-0.04x%
- 1.41-0.04{L/8)
= 1.41-0.04%254.00/244.00
= 1.3684
A, L] 464.00/(2* 95 ¥ 22/7*3.0}* {In(4* 3.0/ 0.0400) -1 + 2% 1 368 %
{37 sqr(61976}) * {sqrt (95)-1)~2 ]
a 1.8726 ohm

4.2.0 RESISTANCE OF GROUND GRID

Ry = _g_{ln L/ h) + Bl K } (Eqn. 54 in page 66)
b vAy
K = 5.5040.15% for H =0
4.6840.10x for H =1/10 VA,
4.40-0.05x for H= 1/6 VA, (Flg 25(5) In page 67)
K = 4.68+0.10%
. 4.68+0.10(L/8)
- 46840, 10%254.00/244.00
= 478
h = Vid . h} . {Page 65)
- V(0.04 % 0.6)
- T e o 0,185 m ) -
Ry = ( 464.00 7 (22/7 * 21404)) = [ In { 2 * 21404/ 0,1549 ) + 1,368 *

{ 21404 7 sqrt {61976.00)) - 4.784 )
= 0.8523 Chms
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4.3.0 Mumm. RESISTANCE BETWEEN GROUND GRID.AND GRDUND Rons . el :

‘”(Eqn'sé'ln b'a-gé'-ﬁﬁ)- -

S a T aga0/ (227 20400) * [in (2% 23404/ 3.0) #1368 : .
’ ’ - ' { 21404.00 / sqrt (61976.00)) - 4.784 + 1]
Tm D QE28  ohms o ’

4.4.0 COMBINED RESISTANCE OF GROUND GRID AND GROUND RODS

Ry = Re . Ry = Reo (Egn. 53 in page 66)
Ro+ Re- 2R,
= 1.8776 * 08523 - 0,6246% .

1.8726 * 0.8523 - 2 * 0.6246

= 0.3171 Oohm

THIS 1S LESS THAN THE RECOMMENDED VALUE OF LESS THAN 1.0 OHM

5.0.0 RESULYS
§.1.1  Spadng of conductors o, = 6 m
g.1.2  TYotal length of conductors | = 21404 m
5.1.3  Ausinabla step potential = 1591.99 v
5.1.4  Attalnabla touch potentlal - 1_026.37 v
5.1.5  Telerabla step patential ' = 405518 V
£.1.6 Tolarable touch petantial = 1136.83 V
Thits Attalnable Emesh Is less then Tolerable Etouch and
Attalnable Estep Is lass thanh Tolerable Estap
51,7 Combined resistance of Grid & ground rods = 0.8171 ohm <1.0 ohm
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TIME CDMPUTA‘I’ION OF MufUAL &SELF IMPEDANCE oF 'rm! GRﬁUND w:mz ot N P
% Q‘f‘a'-" :

" Aac “Input Dahfl'

A = a
VE SA T
B = 8.3 m "
w
¥ b
L <
G = 2186  m ) ¥ e -t £
« B - 15,84m R I
. e o
H - 46.51 m = ¥
y w0 T
7 @
C et -
. Y.
Bag’ = 9.4 . m - L 3 »
Dce' - 17.68m 8.84
Daa' = 14.8 S m §
-
. : I
Dhbb' = 15.84 .om w
Dec! a e m . G Y
TYPICAL D/C 400KV TOWER
Destgn Tempersture ™ 50 deg.C
No. of sub conductars N ] 4 {QUAD)
Radius of conductor 1 = 0.03177 m {ACSR MCDSE)
Subconductor Spacing S = 100 m {Tech Spec CH -EQ, Clause 1.01.09)
Resistivity of earth p = . 100 shm-m {Typlce! Value for Transmisslon Lina}
System frequency f = 50 Hz
} A2 METHODOLOGY.
’ IEEE Transactions on Power Apparatus and Systems, Vol. PAS-103, No.9 Septemnber 1984.
The mutual and seif impedance of a system can ba calculated as follows.
Mutual impedance Zgm = ' 0.000988 * f + | 0.0028938 * f * logyp(D8/GMD} ohms/ km L |
Self Impedance Z, = Re +0.000988 * f + j 0.0028938 * F * logy,{De/GMR) ohmsf km =emmee- ¥
Where RG 1 Reslgtance of ground wire
GMD : Geomelsie Mean Distance
GMR + Geometrlc Mean Radlus

De ; Equivalent depth of earth retum
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) Calcu]atlon af Equlwalant Depth 6:‘ Earth Return (De)

. De S o . X

ca{cul:;nnn of Geometric Maan Radius (GMR}

Bundle' radius . A =
GMR of buadled ¢onductor GMRb :
Dsa :
bsh :
Ds¢ :
Geomatrical Mean Radius :

Calculation of Geometrlc mean Distance {GMD)

From the abova GA of towar ,

Dab = Ra'b' = 8.32m

Dbg = Db''= 8.35 m

Dea = Doa'= 16,56 m

Dab -
-

Dhe =

C g50a %.\_fudd"/‘_so)""

N STH v SRR

6534\f(pff)

S/2*sin{xf N}
0.0354 m
(N r Aty U
(4 * (0.03177) * 0.03547(4-1))" 1/4
0.0487 m
V( GMRb * Daa")
0,8488 m
Y{GMRb * Dbb")
0.8781 m
V{GMRL * Doc?)
0.9277 m
3/(Dsa . 9sb . Dsc)

3v/(0.8488 *0.8781 * 0.9277)

0.9843 m

Da'b =Dab’ = 17,42 m
bbe' =Dt = 18.70 m
Dea' aDac' = 23.22 m

{ Dab . Da'b . bab' , Dab" } '
{B.32%§7.42% 17.42+ 8320~ 1/ 4
204w

{ Dbe, Db'c. Dbe' . Db'e’ ) ¥
(8.35 *18.70 * 18,70 » £.35)A 1/ 4

12.50 m

(From Tower Gaometry)
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Geometricat Mean Diameter =

Calculation of Ground Conductor reslstanca {R¢)

..I_(Dca baa Dr.a Dca)""

" (6. 66 *23 22 *’23 22 16, 65)" 1,f 41

1967 P -.m-.

3/(Dab . Db . Dea)

3/{12.04 12,50 * 19.67)

14.36 m

DC resistance at 20 Deg. € Rdc20 = 1.32 chmsfkm (Fypical Data)
M constant for-Steel - 153.85
DC resistance at Dasign Temperature = Rdc20 .f_M_ﬁg) ohms/km
(M#LL}
RS0 = 1,5460 - ohuns / km

AC resistance by considering Skin effect

Rdc50 a 1.7006 ohms / km
No. of earth conductors In a TL Path u 2
Hence equivalent resistance Re = 0.8503 ohmsf km he, Racsh f 2

Caleylatlon of Mutual & $eff Impedanca of Ground Wire

(Refer Annexure-D)

Zgm =

Z0 =

0,000988 * 50 + ] 00028938 * 50 * Log10({ 931,12/ 14.357)
4.948-002+0.26217i ohmy/ km
0.8503 + 0.00098B * 50 -+ §0.0028938 # 50 ¥ Log10( 931.12 / 0.B84)

0.89969+0.437311 ohm/ km
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ZT!'TLE nnenmmnon OF CURRENT- uzsmmu-r:on :-ncma

1

- Janmex- Bto 550

J oare |
15/03/200

G R

- PREPARED ~ | SHEET

©VIN

_1nf9

8% aNeuToAmR T

sttance between towars ’ .-'i,s:p'ﬁari
Towerfoatlng resistance -~ . Rk

B.2 DRIVERSION OF CURRENT DUE TO INDUCTION

Ratio af Mutusl to self Inductances Im]

Current diverted due te Induction H

B.3 DIVERSION OF CURRENT DUE TO CONDUCTION

Self Impedance of one span of ground wire Zspan

Admittance of tha ladder network Y

¥l
Current diverted due to Induction 1
Henca Balance current L
Current diverted dué ko conduction Te

- Acoe;dmg ‘tg the IREE transactions on Power appardtus and systems vk, PAS 103,1b.9 septemher 1984 pgge 2633—
. " the substation ground as partc—f thé cument wi!! be dwerted by grnund wires’ due tc inductron nd ganduction. .

Dfo lehm "'-r'yplca'l paka

1Zgm/2Zg|

|(4.94E-OO2+0.26217i)j(0.89969+0‘43?31I)1

19.15852+0.2141.2)

0.2667 l.e, 26.67% of fault current will be nduced In earth wire
Im)*1f

0.2667*40000

10668 A

2g * Lspan

0.89969+40.437311 % 0.3

0,269207+0.1311931 ohm
1
Zspan +  VZspan * Rt
2
1
0,269907 -+, 131193] + V(0,26990740.131193i * 10}

2

0.41353025499967-0.120817747455646

0.4308 mho

10668 A

20332 A

I'- Ig* 1Y
TReay

29332 - 20332 * (1/0.4308)
(0.8523 + 1/0.4308)

7877 A

i€ Burrent wil goE Aow Eodgh
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'i'ﬂi DETERMXNATIOH oF cunnem stmmumn mcmn o

LS5V - L 2af?

-2 ] R4 . FAULT CURRENT ENTERING GROUND - S
- ‘. Lo - . .V \ T . S ..,—l B B >
. s Maxlifilin Faul current < CurreiRt divertiad due to Tnddcton & Condiictisn

L © - .= 7 40060 - 10668

= 721455 A
Current Distribution factor = 21455 J 40000

= 53.64%

NOTE: Though there are four Outgolng Lines fram the Switchyard,we have consldéred fault current diverted by Shield wires of one ling for conservative design.
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’ ‘8. Thapar . N - . Sunt) €, Madan .
Puniabr Englneering Collage -+ - . Funjob Btate Eleskriciky Board
Chandigarh. : BN . Chandigarn (Endtal:

‘g outside the atitlon on 4 Eranswisaion line. i
Inside. the statfon,the curyent supplisd to tho i
fayly by the dowsal transformer . elvculages din A
the starinn ltsdd? and doss. nvt: form péxt ef N
I‘g; Ghardaa the ourcens augg‘lfnd to the Pault. i
thtough the transwmission agas haa ko refurn \;
to £he system through tha grounding ayseem amy f
ground or thxsugh the sseldal .givind wires oh
-transmliksion lincd. When a Fawlt is  vucsidethse
station the durrent -suppliad to the Fault
throygh -ths théancmisslon line from the - orther
atatfions haw nuplipglble cbrtributlon to T..The P
component of fault cuftent supplied by ~ €he ‘ﬁ
. leotl} -transForpor wetdfns te the asysated wia{i). P
.ovarhoad ground nires which have - mexalifec B
sonnootien to the neutral through thy sration ||
strueture and{ii}tho tover fovting and ground-
. : . Ing aysten ofF the statlon. The cyrrent flowing B
or tht desigi of . gvodnding systams in vis path (41) ocbnstitufes Lps IT the fault 13-
voltage statigns Lt ts npoospary %o evale | noar a gtatien, nalor part of tho putront suppkl-
bhe realistie value of the Faulk gorrent ed by sbabion will retdem via pathfl) ~ and
e used in doteimining fa) the slxe of the AP the Faulk %% far¥ dway from the station
daging gonduetar an ﬁb) tha step,toush and the magnituds of the Famlt curront suppllsd by
ﬁ‘srarrud pétential For detevalnlag the Lhe statleon w111 be l2ss  becadse of tha floe
of the grounding gandustor L1t La neccasary impedanog, Thazefora, Ia most cdsey maxliun T, -
Jfivaw  the maxinua  surrent; Ta,that weuld ulfl be obYained for faulis instde the statlon.,
Slaw i any se¢llon of the nroﬁnding ayatom The substavions fn g electrie power sys-
or avaluatlng The potenklals the nakdnum tom FOY purposes of determinlng ‘I, and I, 3ay
ek, 1., that would bae didchargéd by khs be classifisd inte following ostedaxles.
nd'lng gyateq ta the ground ia rogquired. . P .
Iy single 1lna %o ground Ffault i3 aon- 1 Step uwp statden at gonsrating station, g
ed ns this gives the highest zexo oeguocn- transformer connecktad Ln delba-wye. o
¥ént dn nost casea. The total fault pur- 2 Informadlate station(Power source on drath stass). i
sturns to tha systan through 3 nunbar df 1} Wyawwye adnnooted transformar.

=Absbrast ~ A simple method to- estinmata the
TRt for. saloulating bhe nize of the grovmd-
woanductor -dhd for evaluating the shep,touch
tranaférrod petentials, Is .predasted. Tha
tors affective dn saklng these-curvents dirf-
nt from the totsl Ffault purront have . been
joated. Yarlous kypes of schstatbidns, diff-
nt .Fait locskicrs and & wide pangsof pafdi-
a of ssrlal s gedund wire encasnbersd in

EEfitials..

INTRODUCTION

5-0nly the curtont flowlng Ghreugh'thie. grou- 11} Auto transformer.
'_-_sys{em at the wstotion to the grownd con- 111} Delta-delta gonnemobed kransformer.
titos zhe ourrent l,. Acourate analytical Liv) dplta.uya conrdected transformer.
lisds ko detormine tho rault cirrenk diatylbu- b Terminal atation {(Pawer source anly on H.Y.
}_ etwged soil and giaund gonductor are slde}, Thie ¢an be cpnsidsred as & speclal
351a2,3.4, These nethods raegulre the uie pase of the Intermsdiate Station whea the
compukér and the valuss of thd network -aontelbution: ef the Fault current fed from i

tera which may net be easy TO maasurs the jdéwer veltage linss & zero:
ertalnty. For tho Jdeskgn of gieunding ¥ye-wye connectad transformors snd auto. - ¥
%5, high degres of aopuraoy ls nst ndow teanaforneérs may have a tértiary, winding.
ERY ihoonuse of the wncertalnty of basloe data The analysle pressntied in this paper can bo

3081 resfativity. This paher pressnts 2 applisd to statlons hawing transformac with
1y applivagble simple mothod, to estimte o% wlithout the tertiary winding.

H-1%. Docause of thelr extensive use only . e

@x‘ﬁcad transmlasion Lines are eonsidered Fig. L glvea the componanta of line to ground

g Yapea. Pault oureént in  varlous patche for Fault on

. . highar wvoltage. or Jlowar voltags side of the

FAULT LOCATION - trinafprner In varlous catsgerien of subatatlons.

’ . Rokatlony used Tor the ourraents shown in  the
faull lescation whioh produoces bhe max-. figure arer .
and I, may be oithsy on the highar vole ..
do. or” lowsr voltage side of  the IFH'IFL'IF‘#'IFD = Total fawlt currzent for faulk
dvsnsforner. It may be elthay Lnaide an higher voltagae side,lower
. . woltaga =ide, wye side - and
dolta $ide ®f the transformer
. redpectivealy.
IHH'IHI . m Corrent t2d from obher statloas
. on higher veltage linea rhen
A papae’ vesgppianded and o tho fault 18 on highes woltage
TBZE Subatacions Gormivcas of tho Zmp alda and lower voltage side of
Nesrdng Joclesy for presentation at tha . the tians former reapsotively. ‘3}'
984 fYintor Neating, Dolles, Texms, ‘!I.L"ILH = Cuefent f=a from other 3ratlons §
? ~ Pabryary 3, 19B4. Zanweoviphs, sub- . IS . o0 lewer.walktage.. lines .when,
st 26, 1983} wade uviilavla for print- the Fault 13 on lower "yoltage
er 2%, 1963, side and higher voltage side
S of the transforosr respectively.

(018-9

4/ O/ 263130 R ULERIL
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Fig, 1.{3) Step ip station-Tault on hlgher
voltage side, |
) Step up 5tatlnn fauit on lowsr
te) :D%ta{g} Totommbat ta szatl
=), (e ntermbdiate station -
ult on_higher velzage-side,
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L SDUL RESISTIVITY TEST REPORTA ~ 7

Project: KOL DAM PROJECT Magger Type: Earth lester

Client: NTPC Meaggter SINO- 987541

Megger Battery Condition:Good  Area Of the Po1:60000 SQ MTS

. V p o ’i.r{;ﬂ;-
Temperature:Z5calsius Type OF Solt Reekye . slod 4 prolorme /ev’,c-,id?:.&
#
Test Date:1/01/2006 ' Cordinate : ¥ - [.&U66-5 33

E- 262023, ot

Teét Location:Switch yaud

Bpacing Between Electrogdes(m}
ShhNo. | Direction a-2 a5 a0 a-158 Remarks
R Fa R Pu R Pa R Pa
1 Norih B0 754 24 784 14] 881 7l 880
2 North East &7] 718 31 974 111 348 6] 283
_3 East . 431 540 16 A1 5l 157 5] 236
4 South East 25§ 314 18] 471 8] 281 71 3ab
& South - 23] 249 Bl 251 12| 377 6] ~ 283
8 |South West 250 314| 13] 408 1] 440 8] ar?
- 7 West 271 338 191 5897 121 377 ol 235
B North West 34] 427 9} 283 113 346§- 61 283].
Where a- Spacing betwaen adjaceni glectrodes(m).
R- Resistance in Ohms(Megger ).
Pa-8vil Resistivity(chm-m).
Test Conducted By Tast Witnessed By
L&T-ECC MTPC (
Signature  * Yighal 2 Signatura - L w ,
Narme DS B TeA AR Mame o an0T i THAKUR

Date ) :;;;‘{‘,105 Dalg ' : 1}[&;‘/%
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N T o N T . - . oo . | 1-500-PVE:U-009.16/03 /2006
i T {C8:B801:500-2) - - : : | - pihex’D to 5501-300-P) /03/2006
. L . o o . paEPARED | . CHECKED SHEFT:
=|: e soir ReSISTIVITY REPORT- . [ ... R Lo AN T
S B R .. . ) L T Wt - N 5 i 2
" mi2’ Soll Residtivity Test Report at Lotallon-3 . :

SOIL RESISTIVITY TEST RERORT -2 -
Project KOL DAM PROJECT Medgger Type Earth taster
Client NTPC ' Megger SLNO:987641
Megger Battery Condition: Good Arsa Of the Plot 60000 SQMTS
i .o ,:;’f,"l:_‘_
Temperatura: 25 Celsius Typa OF SOl RGO, vy ook Kavilipm G;JMf!:‘l’j;.ﬁ
Test Date: 12/01/2006 Cordinate : ™ = [&B35] 200
' E - 2525 6 086
Test Location: SWITCH YARD
- Spaging Betwean Efscirodes(m)
Sl.No.| Direction a-2 a-5 a-10 a-15 Remarks
R Pa R Pa R |-Pa R Pa
1 {Morth 211 264 16 314 9] 585 41 a77
2 {North East 25| 314 17| 6534 1H . 346 5] 239
3 |East 153 188 19| 597 A0 314 5] 236
4 |South East 7] 968 211 660 23] 817 6{ 283
5 |South 50| 754 2ol 911] 28| 817 4] 188
§ {SouthWest{ - 88| 741 24| 754]. 12} 377} 5t 238
7 |West 45{ 5085 Z01 828 11l 346 8| 283
8 |North West 68] as7 13 408 28| 880 7] 330
Where a- Bpacing between adjacent electrodes(m).
R- Resistance in Ohms(Megger).
Pa-Soll Resistivity{ohrn-m),
Test Conducted By Test Witnassed tly
L&T-ECC NTPC ; AL C
Signature \ﬂ?ﬁ-g})ﬁfj Signature "wﬁ'lﬁu’m b
Name — © Visam. Guninind, e, Name MANET B2 Ti Al OR
Date : izjgfog Date : 13—fbf]5Ea
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0_ - = DOCUMENT NO DATE
PROJECT KOLDAM HYDRO ELECTRIC FQWER PRUIECT - | - : :
* (cs-ssu-son 2) _ Ajnnex—ﬁ o ssol-soo-wz 100g 16/03[2006
I ) -.|° PREPARED, ] .. CHECKED. |- SHEET.
TITLE “SoIL Rssxsnvrw REPORT e I Y
! - - 2 afal

" pi3  caiciiation of Averago Soll Reslstivity -

North 754 754 691 680 264 34 585 a7
North East 716 974 346 283 314 534 348 236
East 540 LAt 157 236} 188 597 314 236
South East 34 Lral 251 330 988 660 247 283
South 280 251 377 283 754 1 217 188
South West 314 408 440 377 LS 751 377 236
Wast 3ag 597 ar? 236 565 828 346 283
North West 427 283( 346 283 867 408 580 330
Avarage Soll Reslstivity = 484 ohm-m
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