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Learning Objectives

i

SIC ound electrode system for a Telecomo site using emplrlca
echnlques using formula and Nomogram

Appreciation the importance of solil resistivity and ground electrode design
outcomes
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Port Moresby — Papua New Guinea
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CUSTOMER

v
Ful telco ATH huys into Papua New Guinea’s ICT market
3 Jul 2019 by Ke MeQuillan ave a Comment
Fiji-based Amalgamated Telecom Holdings has claimed it has struck a deal to acquire 70 per cent O cintiinn
Amalgamated Telecom
shareholding in each of Digitec Group, which operates in Papua New Guinea, Singapore and Australia. _ I—I-:.ldiigs Lt-rritedis
Present in

el

Analysts say the Fijian company could seek a partnership with an existing mobile operator in PNG.
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Customer Requested a Design of G ; ystem

SITE PLAN PACIFIC RUMANA BUILDING —
SITE LOCATION
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Connecnepn 13 o 3 man Straght Tape s e ed

CADWELD MOLD BEOCAI

LQE143CAJ

Legend

= Copper 25x 3 mm tape Burled at 500mm below ground

50 mm2 conductor for bonding to fence posts etc

Ground Bar FGRAT4X245ET

1.5m Copper Bonded ground rod 615850 (1.5m x 15%mm) roeds

120mirn?, Green Yellow, Earth Cable

ERICO Dynasphere, installed as per manufacturers
Instructions

e snes sm mn  ERICO Downdoonductor installed as per manufacturers

Instructions

5-12 m Copper Bonded ground rod, made by joining 615850
{L.5m ® 15mm} rods with couplers CC58

DLUMNI _ DISOOMMECT LINK BETWEEM AC AND
O EARTH

Detail D Detail E
I ¥}

CRTE ] R
. FRIC O FLFXBELE R3aIn
e _'_,. TINED CORPER MB35

i F s
CADWELD MOLD
LICCAIYS for .
Connection of 50 mm2 o
Tails to 25 x 3 mm
copper tape

HQ POM EXCHANGE VODAFONE - EARTHING & LIGHTNING PROTECTION

Date: 2 Deg 2019
De=siginad Rahit Marayan

S stomer was not
set up to do drilling

» They were not used
o driving very deep
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Much of Communication to Site was Via Social Medias clgle 'tsup

.1 Telstra = 9:32 am £ 34%0 ) o Telstra = 9:32 am 33hw . Telstra = 9:33 am 33%m
POM Earthing > +0 £ POM Earthing > +0 POM Earthing » Q

<"'D Abhnesh, Ronial, Roenial Sami, Deo Hji, -ni - Abnnesh, Ronial, Renal Sami, Dea Fji, -l = < Abhnesh, Ronial, Ronfal Sami, Deo Fiji, ~ni...

ISalll, IIWps YUl dll 250 all Lo

pictures | sent today

. Deo Fiji Anil
Hi Nilesh, Appears Rohit and | did
not rcv any pics

me neither. Look forward to
working with you gents in this
project. | will be in USA next week
but am available on viber and
email .

Today we start second side
of building

@ Abhnesh

5
—

\l/ B ~pillz~ \l/

Let me know if u need to
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Much of Communication to Site was Via Social Media# and T'tsup

IAum

Telstra = 9:32 am

i o Telstra = 933 am 33 e | Telstra - 0:34 am 33% (8

<z POM Earliing 2 POM Earthing » ,
., 20 Abhnesh, Rondal, Ramal Sami, Dea Fiji, -ni B {:').:‘_ Crbesh Bonis Fooe '“"1gi [— +'EI:' < PDM Eaﬂhlng » +0
o e 20 Abhnesh, Ronial, Ronial Sami, Dea Fiji, ~ni. O

E ~hilz~

Any luck team ?

If needed let's have a
conference call

Can someone at site do soil
resistivity reading along two of
the dig up trenches. without this

This sicle done information | will just be guessing.
9 pits it could save lot of trouble. ie we
. _ can predict how many rods and if
Based on previous drawing they need to be in hole with or
without GEM
@ Ronial Sami 4
Let's conform with |deal logistic _
before we dig more holes of 1.5m B ~nilz~
deepth I'm not sure how to do that
\l/ E ~nilz~ - W ‘ ‘
Sure, if | hold contractor it will be | will email procedure but
ronail knows
i
~nilz~ \l/

Myl



Usmg the Wemmar, Arrayv method, four small elactrodes (aoxiliary probes) are placed in a straight line at
mtervalz of 2, to a depth of b A -:m'reut 1z passed through the outer two probes, and the potential voltage 1=
then measured between the two inner probes. A zimple Ohm's Law equation determunes the resiztance.
From thiz mfermation, it 1= now possible to caleulate the resistivity of the local soil For most practical
circumstances, a 1z fwenty timsas larger than b, whers we can then maks the assumption that b=0.

Then the Fazistrvity, o 15 grven by:

g =2I1aRe
where

g = Resistivity af the local soil ({2m)

a = distance between probes (m)

b = depth of probes into the ground (w)

Re = resistance valus measursd by the tester (I

These valusz zive an average razistivity of the soil to a depth a It 1= recommended that a series of reading=
be tzken at diffarent values of a, as well as in a 90" tumed aocs. It 1= a good practice to tabulate or plot the
rezults becansze that zives a geod idea of how the resistivity 1= changing with depth and will give us a better
clue on the type of zround electrods to design

For escampla, if the resiztivity 1= very
high at the top 3 matzas but drastically
drops after that depth, then one would
consider designing usmng slectrodes
that are drrven or drmllad to deeper
than 3 matres. Comversely if the
rezistance does not mmprove bayond 2
certam depth, =zay 2 mafzes. then
henzontal  alectrodes may  be
considered in the sarth elecirode

desizn.

Figure 7 : : Fapner.Array (4 Point Method)

Figure 3 shows 2 typical record sheet for resistivity measuraments. It 1= recommended that for the dezign
of ground electrode, a comprehensrve sat of resulfs be gathered mn the range of 1.5 — 2 metres. The reazon
for chosme. | 3m spacing 15 that typical sectional (extendable) earth elactrode lanpths mereaze m lengths of
1.5m

¥*Tha readingzs shown i yellow are only required if the resistivity measurement at z=%m 1s higher than 400
ohm-m

SPACING | Meazured Meazured Value | Average of Rel | Rezsistivity p=1IIaRe
a,m Value EKel in | Ee2 in Direction 2 | and el =Re

Direction 1 (Perpendicular to

Diirection 1)

LN

[ =

el =N B ]
Ln i

=]
o}

lﬂ B

13.0%

13 5%

15%

Figure 3 Typical Test Record Sheet for Fengap drrgy Method

Difficulties in Soil Resistivity Measurement
Three common difficulties in obtaming soil resistivity results include:

1} Poor electrical connection between the test probes and the soil. Most modem earth test
equipment will pick this condition up a3 an error and results obtained while the test
equipment i3 showing error are not valid.

Remedy: If this ocours, the test probes should be driven in a bit deeper. If that does not yield a
rezult without emror, then a bottle of water shall be used to wet around each of test probes. If this
still does not vield an error free result, salt mixed with a bottle of water mav be used to wet the
area around the test probes.

2} Test Equpment Limitation
The test equipment produces a certain current to enable the tests. In sites with extremely high
z01l resistivity and especially at large probe spacing a, the equipment may not have adequate
current source to obtain a measurement.

Remedy: Abort Test and note dovwn reasens or use a specialist high current equipment to carry
out the test??777 Is this feasible??

S0 T 1 R = I |y (RN (. N W TN N S N [ S T S R T



Test Equipment Arrived in Town — Site Engineer Fig est] -

-

=

Talst 9:34 33%nm ' =
il Telstra = e r——— . elstra = s :h‘ o Telstra = 8:34 am 3% . )
; . arthing » o) -
o POM Earthing > +0 M e B R ,g gannay T . POM Earthing > 5
el Abhnesh, Renial, Renial Sami, Deo Fiji, ~ni.. . i e e e R : .20 Abrnesh, Ronial, Renial Sami, Deo Fiji, ~ai. O

LWl D RS e LA

Please give it rajan

earth tester

Tester is here with us now

1 box

. Deo Fiji Anil
Great vinaka

Ronial Sami




8:35 am
POM Earthing >

Abhnesh, Ronial, Ronial Sami, Deo Fiji, =ni...

Here is measurement

Please help check

Ronial will be on site on 20th

To continue from here

POM Earthing »

Abhnesh, Ronial, Ranial Sami, Dea Fiji, ~ni

POM Earthing >

Abhnesh, Ronial, Ranial Sami, Deo Fiji, ~ni...

Good result

| will have to analyse a bit but yes
great results. should not need
GEM but wait for my calculations

will work on this soon

i want 4 pole resistivity test
done . not resistance. as per

email instructions i sent

~nilz~

@Rohit Narayan , Ronial will help
do that on Thursday. The
contractors are continuing work in
cutting the cement around the
building as per marked area. They
will not dig any more pits until you
confirm.

good plan

i Ronial Sami

4R

g i Al ER




Target Resistance Value

27 AS/NZS 3015:2004

TABLE 4.1

MAXIMUM RESISTANCE TO EARTH OF SERVICE
EARTHING ELECTRODE SYSTEM

Telecommunications facility Resistance of service earth, Q

Major multifunctional installation

Major urban or provincial exchange 1.0

Small exchange (Note 1) 2.0

Radio transmission site (Note 1) 2.0

Cable transmission site (Note 1) 5.0

Other facilities (including mobile base 5.0

stations)

NOTES:

I  Where the electricity supply is via a single phase HV/LV transformer in a
rural environment, it is possible that an active to earth fault may not be

- e el R R I S - LS N s [ - S i1
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CALCULATIO

SINGLE VERTICAL ELECTRODE

APARRENT RESISTIVITY ohm-m
ELECTRODE DEPTH in m L
ELECTRODE DIAMETER m
Resistance

SINGLE VERTICAL ELECTRODE

APARRENT RESISTIVITY ohm-m
ELECTRODE DEPTH in m L
ELECTRODE DIAMETER m
Resistance

46

3

0.015

15.57202281

( 66.3

3. 2.48| 46.8

4. . 1.22 1.045| 29.6
S 0.32 0.45 0.385 14.5
7.5 0.15 0.2 0.175 8.3

9 0.11 0.08 0.095 5.4

10.5 0.07 0.07 0.07 4.6
12 0.06 0.05 0.055 4.1
13.5 0.05 0.05 4.2

SINGLE VERTICAL ELECTRODE

2[5 ]

whera = Sotl Recietivity i (v
i Hrirted Length o the elecirode inm
@ Dhameter of e elecinods e m
Examples
(a) 20mim red of 3m length and Seal resistovity 50 £2-m . E=16.162
[43] 25mim rod of 2m length and Seal resistowity 30 C-m B=13003

The Earth Resistance (Bg) of a single spike, of diameter () and d@riven length (L) driven vertically inte

the soal of resistivity (), can be calculated as follows

APARRENT RESISTIVITY ohm-m
ELECTRODE DEPTHinm L
ELECTRODE DIAMETER m
Resistance

14.5

6

0.015

2.721022778

SINGLE VERTICALELECTRODE

APARRENT RESISTIVITY ohm-m
ELECTRODE DEPTH inm L
ELECTRODE DIAMETER m

Resistance

8.3

7.5

0.015

1.285363312
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CALCULATIONS STEP 2
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Telstra == 9:36 am 33%m

POM Earthing » +0
<20 Abhnesh, Ronial, Ronial Sami, Dea Fiji, ~ni.. O

great work Ronial. This will really

make predictions easy
s

| have sent email with
Calculations and suggestion. Not
as straightforward as you may
think

v

So in summary, please advise
what is the change from existing
scope ?

Please look at my email and
advise which option you like to
take a b c or d. after that i can
advise change in scope. For Lae
we must do this test first

s
E ~nilz~ \l/

Ok, Ronial to advise today. I'm

&

o Telstra = 9:37 am

<20

POM Earthing »

Abhnesh, Ronial, Ronial Sami, Dea Fiji, ~ni...

Ronial Sami

We put 4 rods so. 1.5m x 4rods
coupled. 6m drive.

Last distance 53m. Mid distance
at 0.620f 53m

We will try to put join one more
and drive to 7.5m tomorrow.

Deo Fiji Anil
Rohit what you suggest from.the
readings Ron provided

-T Telstra = 9:38 am 32% (8

<20

&

e =

POM Earthing > +0
Abhnesh, Ronial, Ranial Sami, Dea Fiji, ~ni... D
i have sent email W
Ronial Sami
We managed to go 7.5 deep.

Later today we try other 3
corners ones cement is cut and
1.5m hole is dug up

Abhnesh
We arranging couplers frm fiji 4

Deo Fiji Anil
Thanks Abhinesh. | will replace
you on Monday

Ronial Sami
We have managed to place

another corner with 7.5m deep
rod

We will start trying another 3rd Jr
corner with rod
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40 electrodes by 1Tm will give 2.3

Ohms

4 electrodes by 7.5m will give 0.5

Ohms
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CONCLUSION

-
e ]
[

> .9 m will give 0.5 ohms resis
J W _
~Th 1er ma

n \ opt to install more electrodes in betwee 1 8
- around tOWer .

The end result will be quite different to initial design
Nomogram is Extremely Powerful tool
Full information on this site with Surge Protection, Indoor

grounding, System 3000 and sull implementation of ERICO 6 Point
Plan will be provided is a future webinar . Still Being Constructed
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