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Mecanismo de Conduccidon del Suelo

1.1 Modelo del suelo
1.1.1 Modelo Biestratificado o de dos capas

El modelo de suelo biestratificado, generalmente, es una representacion adecuada de suelos
Nno homogéneos para el diseno de sistemas de puesta a tierra (IEEE 80). La resistividad
aparente para un terreno biestratificado p(a), en funcidén de las resistividades de las dos capas
del subsuelo ply p2, la profundidad de la primera capa (h) y la separacion(a) de los electrodos.

Perfil Descendente

Perfil Ascendente

N\ . erfil Uniforme

Prof.

IEEE 80y IEEE 81
1 www.electroenergyic.com
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Mecanismo de Conduccion del Suelo Electroknergy

1.2 Distribucion de potenciales en funcion de la resistividad

0.8 oo T ............... ...................

0.6 | sssssmsnsivn

0_4- ............... ............ — ................ S ..............

Earth potential profile (V/A)

02-— ................... .................... .............. e B S ...............

1008~ | 5 1000

_ 1000 -1000 500 0 e
Distance (m) Distance (m)

2

1 IEEE 80, IEEE 81, CIGRE TB 290

www.electroenergyic.com



(%)
Mecanismo de Conduccidon del Suelo ElectroEnergy

1.2 Distribucion de potenciales en funcion de la resistividad
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Figura b. Suelo resistividad uniforme alta
IEEE 80, IEEE 81, CIGRE TB 290 Figura c. Suelo resistividad no uniforme
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Componentes de un sistema de puesta a tierra Electroknergy

2.1 Vista General

4 -2 e www.electroenergyic.com
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Componentes de un sistema de puesta a tierra Electroknergy

2.2 Soldaduras

MANUAL DE SISTEMAS DE PUESTA A TIERRA

.gcdisa CONEXIONES ELECTRICAS GEDIWELD CABLE | CABLE [
B MOLDES PARA SOLDADURA EXOTERMICA
GEDIWELD ELECTRICAL CONNECTIONS
EXOTHERMIC WELDING MOLD
xm Mold mm’ Aw:eu mm® Awe:w Cart.size | grup | Clamp CONEXION CABLE CABLE
FPTCLH025025 | CLM025025 | 25 & 1 2 4 1 2 2 | z200
PTCLHO035035 | CLH035035 | 35 2 3B 2 32 2 | z200
PTCLH050050 | CLM050050 | 50 1/0 50 10 45 2 | z200
PTCLHO70070 | CLHO070070 | 70 20 70 20 85 2 | z200
PTCLH095095 | CLH095095 | 95 30 95 3/0 90 3 | z201
PTCLH100100 | CLH100100 | 100 4/0 100 4/0 90 3 2-201 @
PTCLH120120 | CLH120120 | 120 250 | 120 250 115 3 | z201
PTCLH150150 | CLH150150 | 150 300 | 150 300 115 3 | z201
PTCLH185185 | CLH185185 | 185 350 | 185 350 150 3 | z201
PTCLH240240 | CLH240240 | 240 500 | 240 500 | 200 3 | z201 CC-LH
PTCLH300300 | CLH300300 | 380 750 | 380 750 | 2X150 4 | z-202 CONEXION LINEAL
PTCLH500500 | CLH500500 | 500 1000 | 500 1000] 2X200 4 | 2202 HORIZONTAL END TO END
|
Fuente: 03 CAP 2 GEDIWELD 2007 Fuente: catalogo-KLK

Catdlogos Gediweld, KLK

2 www.electroenergyic.com
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Componentes de un sistema de puesta a tierra Electroknergy

2.3 Moldes

Committed to service

CONEXION CCTH

Principal Derivado MOLDE CARTUCHO TENAZA RASCADOR
4 ) CCTH 4-4 32 TSC-B0 R-a5
2 CCTH 25-2 C-45 TSC-80 R-a5
2 S0L 250L CCTH 25-25 C-45 TSC-B0 R-a5
4 CCTH 254 C-45 TSC-80 R-45
CCTH 2-2 C-45 TSC-B0 R-a5
2 250L CCTH 2-25 C-45 TSC-B0 R-a5
a CCTH 2-4 C-45 TSC-80 R-a5
CCTH 141 C-45 TSC-80 R-a5
2 CCTH 1-2 C-45 TSC-80 R-a5
1 2500 CCTH 1-28 C-45 TSC-80 R-a5
a CCTH 1-4 C-45 TSC-80 R-a5
L CCTH 1/0-10 90 TSC-80 R-90
CCTH 1/0-1 C-45 TSC-80 R-a5
10 2 CCTH 1/0-2 C-45 TSC-80 R-a5
2 80L CCTH 1/0-28 C-45 TSC-80 R-a5
a CCTH 1/0-4 C-45 TSC-80 R-a5
CCTH 2/0-20 C-80 TSC-80 R-20
0 CCTH 2/0-10 C-50 TSC-80 R-20
CCTH 2001 C-45 TSC-80 R-a5
e 2 CCTH 2i0-2 C-45 TSC-80 R-45

Catdlogos KLK .
www.electroenergylc.com
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2.4 Accesorios

Sample BURNDY® HYGROUND® Compression Connector Grid Components

A HYGRID™ Cross Connector (YGL-C) F Double H-Tap Connector (YSHG) K Grounding Plate (YGF)
* Designed for cross connections y * Conductor range #14 through 48 * Withstands the rigors of
as well as “ells™ and "tees” 500 kemil concrete construction
« Rotating elements facilitate #' e Ground rod sizes 3/4" and 17 « Pre-tapped two- or four-hole
pasitioning prior 10 crimp « Rebar size #6 NEMA spacing ‘-
« Conductor range #6 Birough 500 kemil = Tapped hole on underside for ease

G HYLUG™ Hoavy-Duty Terminals (YGHA)  ~ TP (0

* [EEE837 R Ry
* Designed to carry a shoet-circuit
8 GRIDLOK™ Ground Rod to Ioad and withstand high :m‘”"""“"""m“‘ |
Grid Connector (YGLR-C) mechanical stress uctor range #2 trough 500 kemi
* Provides high-torque connection o Inspection hole ensures * IEEEB37
1o ground rod praper cable insartion L GROUNDLINK™ Connector (YGIB)
. fmamg elements facilitate y * Conductor range #2 through 500 kemil « Unique design allows for ground ‘
installation * |EEEB37 attachment 1o structural steel
o Conductor range #2 through 500 kemil ™ * Available for straight or angled steel
p o - sirde 5 H HYLUG™ Terminals (YGA)
* Ground rod sizes 1/2°, 5/8",3/4", and 1 « Designed for ground applications 4 -hdmsmrmmmngmgm
S * Inspection hole ensures proper A" R o ——
C Figure “6" HYTAP™ Connector (YGHP-C) cable insertion I
« (Can be used as a tap connector * Standard NEMA hole spacing M VERSITAIL Structural Steel
o a lap splice cannectar € « Conduetor range #8 through 500 kemil Connector (GSTUD-HY)
« Conductor range #8 through ™ * Welds to steel surfaces quickly
500 kemil '."m",.‘ a|mm“ ngmm lgm" with regular equipment
« Ground rod sizes 1/2°, 5/87, and /4" s dg“% wnnww ’m . Sl « Eliminates costly disk grinding
* [EEE837 mechanical stress d . Coppgr-plamd knurled area l_nr excellent
D Figure “C" HYTAP™ Connector (YGHC-C) « Inspection hole and center stop gripping and electrical intagrity
« Can be used for tap or cross ensure proper cable insertion Static
"S$ement weather connecsons : * Conductor range #2 through 500 kemil (YGT and YTTAG) Aot Shown
7  *C"-shaped opening permits * |EEEB37 * Comnects to ground grid
placing two parallel cables into and finished Nush
St goom ¥ immceem o YTTAG b srat ppcatons
* Conductor range #6 'm,mg'.' 500 kemi circuit load and withstand HYTAP™ Ground Electrode Tap
* Wire to ground rod applications high mechanical stress Connector (YGHP-C) Not Shown
* IEEEB37 o Inspection hole and center = A ground rod connector with
E HYTAIL™ Ground Rod Tap stop ensure proper cable insertion an cpen groove for continuous
Connector (YGHR-C) « Conductor range #2 through 500 kemil run and tapping applications
* Provides a tap or pigtail-type {second groove for tap only)
connecion from ground rods . 'Thqu hand” constrains mpductots
Catdlogos Burndy_hyground-refguide 1o grounding counterpoise or grid o
- » Canductor range #2 Brough 500 kemil
* Ground rod sizes 1/2°, 5/8", and 3/4"
o [EEER37

www.electroenergyic.com
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Necesidad de un sistema de puesta a tierra Electroknergy

EEEEE
PR

3.1 éPor qué se necesita un sistema de puesta a
tierra?

egSEi3REEREREES
(PR s e = e AR N o

v'Proporcionar un circuito de muy baja impedancia para drenar las
corrientes de tierra, ya sean debidas a una falla de aislamiento o a
la operacion de un descargador de sobretension.

v Evitar que, durante la circulacion de estas corrientes de tierra,
puedan producirse diferencias de potencial entre distintos puntos
de la subestacion, que puedan ser peligrosas para el personal.

v'Facilitar mediante sistemas de protecciones la eliminacion de las
fallas a tierra en los sistemas eléctricos.

v'Dar mayor confiabilidad y continuidad al servicio eléctrico.

3 www.electroenejgyic.com
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Practicas Recomendadas ElectroEnergy

4.1 Requerimientos Normativos Actuales

e Cuando por requerimientos de una edificacion o inmueble existan
varias puestas a tierra, todas ellas deben estar interconectadas
eléctricamente, segln criterio adoptado de IEC-61000-5-2, tal
como aparece en la Figura 10.

* Asi mismo, para una misma edificacion quedan expresamente

Conexones

BE— prohibidos los sistemas de puesta a tierra que aparecen en las
e i g Figuras 11 y 12, segln criterio adoptado de la IEC 61000-5-2. g P—
terminales de Y terminales ¢
= B captacion - captacfh
de pmnczo; wslagos
ol
T

Caonedones

Suelo

A2 L L L}

-_—
o ~

. e vew el

Figura 10. Conaxiones potenciales sugeridas para adificios altos i i Figura 12. Puestas a tierra separadas o independientes (prohibido).
Figura 11. Una sola puesta a tierra para todas las necesidades (prohibido).

4 www.electroeneygyic.com
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Metodologia de diseno Electroknergy

5.1 Métodos de diseno

1. Método de Elementos Finitos FEM.
2. Método IEEE 80.

70m

Diseiio de Sistemas de Tierra

70m

Longitud (metros)

Figure B.1—Square grid without ground rods

Lengltud (metros)
5 www.electroeneygyic.com
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5.2 Metodologia de diseno

RATOS DE CAMPO (Paso 1) ,
A
\
R\
\
= A\
TAMANQ DEL CONDUCTOR (Paso 2)
3, 1c. 8
CRITERIOS DE TOQUE & PASQO
(Paso 11) ( Evoous 70, Eraso 70 {Paso 3)
{(Paso 4) w2 [
/’
”
/f ”
(Paso 5) -~ W
'. 7
] 1 g
CORRIENTE DE LA MALLA {Paso 6) \ ’,/'
Rg, L, la \ 4G ’,r'
\ ‘I e
A\ - : §
) i T R T
lo Ro < Evooue (Paso 7) 2 | 89047540 | 058048143
% U
s | 86540260 | 957017213
MALLA & VOLTAJE DE PASOQ (Paso 8) [ —— -
Em, Es, Km, Ks, Ki, Kii, Kh T [esamssa | e 190060
10 | 0027000 | 667629046
No s —ate e
{Paso 9) (5} | emice0er | 95754580
Si 1| e60t49% | 957842617
. 15 ! @4 970 621 | 957 352 418
e —
(Paso 10) _ 18 | eesosem | 95717108
9 BM 18072 | 08285 |
20 594 035 M8 557 057 668

((DETALLES DE DISENO Je=——  (Pacq 12) .
www.electroene{gylc.com
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Corriente de cortocircuito Electroknergy

6.1 Tipos de falla y duracion

5.1.8 Determination of the worst-fault type

v’ Segln la IEEE 367 la falla que se debe considerar en el =~ Basically, three types of faults should be investigated:

disefio es la mayor entre la Monofasica a tierra y la Bifasica a) Line-to-ground faults (L-G). These are predominant in terms of frequency of occurrence. Zero-
a tierra. sequence and positive-sequence currents will be required. In practice, GPR is a function of zero-
B ., . . sequence currents only, but positive-sequence currents are required to determine magnitudes of the

v" Segun IEEE 80 La duracidon de la falla la dicta el tiempo de individual zero-sequence currents flowing in each phase of the faulted circuit.
despeje en segunda zona de los reles de respaldo b)  Double line-to-ground fauls (2L-G). These are statistically less frequent than L-G faults but could
(Normalmente en un sistema Sélidamente puesto a tierra es produce zero-sequence curtents far exceeding those caused by 1-G faults. Theoretically, this is
because of different connections of sequence networks during these faults. For an L-G fault, the pos-
0,5segundos). itive-sequence, negative-sequence, and zero-sequence networks are connected in series and driven

by the prefault voltage source; whereas, for a 2L-G fault, positive-sequence impedance is connected
in series with the parallel combination of zero-sequence and negative-sequence impedances, with
less overall impedance in the path of the fault current. [For instance, many high MVA autotransform-
ers may be added to power stations. These could have their primary-to-secondary, or primary-to-ter-
tiary, zero-sequence reactance ratios so high that their primary current is small compared with the
tertiary (ground) current. In addition to this, if more such transformers are added to the station, the
resulting tertiary currents will be very large due to further paralleling of reactances.]

IEEE 80, IEEE 367

c)  Three-phase faults, These are statistically less frequent than L-G and 2L-G faults. Three-phase faults
produce positive sequence currents, and detailed calculations are required to determine magnitudes
of the individual zero-sequence currents flowing in each phase of the faulted circuit.

If X, and X|, are positive-sequence and zero-sequence reactances, respectively, of the system impedance at
the point of fault and X is less than X}, the 2L-G fault will result in higher zero-sequence fault currents,

6 www.electroenejgyic.com
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Corriente de cortocircuito Electroknergy

6.2 Calculo de fallas

v’ La corriente Maxima debe calcularse a través de un estudio
de cortocircuito y a partir de la informacién entregada por
el operador de red o asumiendo Bus infinito en el punto de
la instalacion.

v El factor X/R se obtiene del estudio de cortocircuito o es
suministrado por el operador de RED, en caso de no
tenerlo, para media tensidn se puede asumir un X/R=10 de
acuerdo con la IEEE C37.010.

. - 021
Corriente Maxima de la Malla IEEE 80, IEEE 367 P
e |
Ground Short-Circust Current Gnd Cusrent Factors
(% User Specified Ifg |1.4 kA XA |4 sf 100 %
" ShortCircuit Study - cp [100 %
Donde: w
6-1/C 500
I;=8.,C ;D .(31,) IG % Corriente Maxima de la Malla. 5m
Sf g Factor de Division de Corriente (Current 1600 A

Division Factor).

Cp = Factor de Seguridad por Crecimiento del “‘T‘ I "I 54 L | I | oW
Sistema (Corrective Projection Factor). e J20.£5 O
76‘ 552 *
Df=»Factor de Decremento (Decrement Factor).
3Io-» Valor rms de la Corriente de Falla a
Tierra (Ground Short-Circuit Current). Ifg = .
3l www.electroeneygyic.com
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IEEE Std 80-2013
6°3 FaCtor de dIVISIon de Corrlente IEEE Guide for Safety in AC Substation Grounding
CURRENT SPLITS
v' Nota: En este caso el valor de SF fue de 15% 100% REMOTE CONTRIBUTION
_ , O, NO TRANS. LINE SHELD WIRE DST. GND - 25 0HVS
correspondiente a Cero (0) lineas de transmisidon y Una 00 —
(01) linea de distribucidon llegando a la subestacion : T T
(Anexo C IEEE-80). ST 1 \‘*\
ANNR N h
g R \\\‘\\‘ \ M ™.
Z E NN \ \\\ \\\ \\L‘
_ o N
'llr a Z ‘+‘ R E 0 \§\ ~ \\ \\‘ \\
eq g g A - -  N— p
2 AN AN -~ ~
& \Q‘\ TN ~
e NN . /2
Rg (esperada) = 10 NANANY /
\‘\ N
NN 0/8 /4
, 0/p [N v
L P — 1 D %
GRID RESISTANCE ()

Figure C.15—Curves to approximate split factor S,

6 www.electroenejgyic.com



Seleccion de materiales

7.1 Seleccion de Materiales

Materiales

Los electrodos deben cumplir las
dimensiones y valores de la Tabla 15.2,
los cuales son adaptados de las normas
IEC 62305-3, IEC 60364, BS 7430, AS
1768, UL 467, UNESA 6501F, NTC 4552,
NTC 2206, NTC 2050, ASTM F 1136 y DIN
ISO 10683.

RETIE Colombia

(®)

Electroknergy

TIPODE DIMENSIONES MINIMAS
ELECTRODO MATERIALES Diametro Area | Espesor | Recubrimiento
mm mmZ mm um

Varilla Cobre 12,7

Aleaciones de cobre 12.7

Acero inoxidable 15

Acero galvanizado en caliente 16 70

Acero con recubrimiento electrodepositado 14 250

de cobre

Acero con recubrimiento total en cobre 15 2000
Tubo Cobre 20 2

Acero inoxidable 25 2

Acero galvanizado en caliente 25 2 55
Fleje o cinta | Cobre 50 2
solida Acero inoxidable 100 3

Cobre cincado 50 2 40
Cable Cobre o cobre estafiado 1,8 para cada 50
trenzado hilo

Acero galvanizado en caliente 1,8 para cada 70

hilo

Alambre Cobre 8 50
redondo Acero galvanizado 10 78.5 70

Acero inoxidable 10

Acero recubierto de cobre 10 250
Placa solida Cobre 250000 1.5

Acero inoxidable 360000 5]

Tabla15.2. Requisitos para electrodos de puesta a tierra.

www.electroeneygyic.com




Seleccion de materiales

7.2 Seleccion del conductor

dsm

At =

I

I

d

I
( TCAP <107 ]ml K+t )
ra,p, K, +1,
197.4
‘ TCAP ]m‘ ]
t a p'

Table 1—Material constant

(®)

Electroknergy

v' La seccion del conductor se calcula de acuerdo a lo establecido en |la parte 11.3 de la IEEE 80.

v Los

software

comerciales

lo

calculan

a : Thermal®
Material" | o, factor” . Fusing R"’*’*”';“;‘f
. | Koat0°C | temperature | at20°C capacity
Description conductivity | at20°C . TCAP
(% IACS) | (1°C) (0°0) L Pr
(°C) (uQ-em) | [Ji(em’ * °C)]
Copper, annealed 100.0 0.003 93 234 1083 1.72 14
soft-drawn
Copper, commercial
b dem 97.0 0.003 81 242 1084 1.78 34
Copper-clad steel wire 40.0 0003 78 245 1084° 4,40 38
Copper-clad steel wire 30.0 0.003 78 245 1084° 5.86 38
Copper-clad steel rod 17.0 0.003 78 245 1084° 10.1 38
i::inmmn'“'ﬂd stee] 203 0.00360 258 657 8.48 3.561
Steel, 1020 10.8" 0.003 77 245 1510 15.90 3.8
Stainless-clad steel rod® 9.8 0.00377 245 1400° 17.50 44
Zinc-coated steel rod 8.6 0,003 20 293 419° 20010 i9
Stainless steel, 304 2.4 0.001 30 749 1400 72.00 4.0
automaticamente, también puede  usar esta pagina  Web:

https://elek.com/resources/free-electrical-calculators/earth-grid-conductor-size-calculator/

www.electroeneygyic.com
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8.1 Tensiones de toque, de paso y transferido

Voltaje de paso, de contacto y transferido: Vp, Vc, Vt

www.electroeneygyic.com
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Seqguridad del Personal Electroknergy

8.2 Tensiones de toque

Tension de contacto: Diferencia de potencial que durante una falla se
presenta entre una estructura metalica puesta a tierra y un punto de la
superficie del terreno a una distancia de un metro. Esta distancia horizontal es
equivalente a la maxima que se puede alcanzar al extender un brazo.

Tensiones de Toque (50 kg y 70 kg)

]
H

| — - T —
Gridl_PAT-PGEF

Touch Potential Profile

Optiunl (;;o:w 270.0 B}
(: 1—000%500 E
et 1 i=
70 kg L zooo?:soo E
- >
Ambient Temperature ¥ 3.;002500
w .c 3500 to 4000
X (m)
E._.., = (1000+15C,p,) 2318 0.157
- e :;r_- B '0000"’1~5C:P.—)T

8 www.electroenejgyic.com
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8.3 Tensiones de Paso

Tension de paso: Diferencia de potencial que durante una falla se presenta
entre dos puntos de la superficie del terreno, separados por una distancia de
un paso (aproximadamente un metro).

Tensiones de Paso (50 kg v 70 kg)

" B DY - T i
‘ Gridl PAT-PGEF
OM Step Potential Profile
1 ~ S0kg “ 3 2700
Weaght ’ " . i
o 5000 1 2
bes . iE W
Ambeent Temperature | o 50
a = _
40 iy » 't " Lo :
2 oo-ooo 100 -
L]
“-! 150
X (m)
= — -
0.116 0.157
E...:; = (1000 +6C,p,) E..- = (1000 + 6C, p:)T-

8 www.electroenejgyic.com
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9.1 Normas, estandares, guias y practicas recomendadas

IEEE 80-2013 - IEEE Guide for Safety in AC Substation Grounding.

IEEE 81-2012 - IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potentials of a Grounding System.

IEEE 837-2014 |EEE Standard for Qualifying Permanent Connections Used in Substation
Grounding.

IEEE SERIE 3003.1 -2019 |IEEE Approved Draft Recommended Practice for the System Grounding
of Industrial and Commercial Power Systems.

IEEE SERIE 3003.2 -2014 |IEEE Recommended Practice for Equipment Grounding and Bonding
In Industrial and Commercial Power Systems.

IEEE 2778 - 2020 |IEEE Guide for Solar Power Plant Grounding for Personnel Protection
IEEE 2760 - 2020 |IEEE Guide for Wind Power Plant Grounding for Personnel Protection

9 www.electroenejgyic.com
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10.1 Valores de referencia para sistemas de puesta a tierra

15.4 VALORES DE REFERENCIA DE RESISTENCIA DE PUESTA A TIERRA

Un buen disefio de puesta a tierra debe garantizar el control de las tensiones de paso, de contacto y
transferidas. En razén a que la resistencia de puesta a tierra es un indicador que limita directamente la
maxima elevacion de potencial, pueden tomarse como referencia los valores maximos de la Tabla 15.4,
adoptados de las normas técnicas IEC 60364-4-442, ANSI/IEEE 80, NTC 2050 y NTC 4552. El
cumplimiento de estos valores, no exonera al disefiador y constructor de garantizar que las tensiones de
paso, contacto y transferidas aplicadas al ser humano en caso de una falla a tierra, no superen las
maximas permitidas.

VALORES MAXIMOS DE
APLICACION RESISTENCIA DE PUESTA A TIERRA
Estructuras y torrecillas metalicas de lineas o redes con cable de guarda 20 Q
Subestaciones de alta y extra alta tension. 10
Subestaciones de media tension. 10 Q
Proteccion contra rayos. 10 Q
Punto neutro de acometida en baja tension. 250
Redes para equipos electronicos o sensibles 10 Q

Tabla 15.4. Valores de referencia para resistencia de puesta a tierra

1 0 RETIE Colombia www.electroenejgyic.com
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Valores de Resistencla referenciales

10.2 Valores de Diseno Vs Valores Reales

The following tabulation from Kinyon [B96] offers some idea of how the calculated and actual measured
resistance for five different substations compare. Equation (56) was used to compute the grid resistance.

See Table 9.
Table 9—Typical grid resistances

Parameter Sub 1 Sub 2 Sub 3 Sub 4 Sub 5
soil texture sand and gravel | sandyloam | sand and clay | sand and gravel | soil and clay
Resistivity (€2-m) 2000 800 200 1300 28.0
Grid arca (ft’) 15159 60939 18 849 15759 61479
Buried length (ft) 3120 9500 1775 3820 3000

R, (calculated ©) 25.7 4.97 2.55 16.15 0.19

Ry (measured ) 39.0 4.10 3.65 18.20 0.21

An average value of all measured resistivity values is frequently substituted for the uniform soil resistivity
in Equation (5p). If this average resistivity is used, Equation (56) usually produces a resistance that is
higher than the value that would result from a direct resistance measurement. The calculated and measured
resistance values shown in Table 9 do not reflect this trend, because Kinyon [B96] based his calculations
on the “... lowest average value of resistivity measured on the site.” Readers are referred to Kinyon [B96]
for further discussion on his choice of resistivity values used in Table 9.

10
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10.3 Resistividad del suelo

1 o

4.1.4 Resistivity of soils

RESISTIVITY (L2 m)

It is strongly recommended that the resistivity of the earth at the desired location of the :
connection be investigated. The resistivity of soils varies with the depth from the surface, ’ ’ " #
the type and concentration of soluble chemicals in the soil, the moisture content, and the ADOED ?:.LTM“

soil temperature. In other words, the resistivity is that of the electrolyte in the soil. The
presence of surface water does not necessarily indicate low resistivity. Representative
values of resistivity for general types of soils are given in Table 4-2 (see Cully, Jacoditis,
and Middleton). The effects of moisture and temperature are shown in Table 4-3 (see

Telford et al.) and Table 4-4 (see IEEE Std 817).
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Figure 1 —Earth resistivity variations (Rudenberg [B55]):
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