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FLUKE 1630 EGC

Stakeless Ground Impedance Measurement of Ground Systems in Parallel

LC39B LPS has:
Nine grounded downconductors
Each about 250m long




FLUKE 1630 EGC Measurements @

= RL Circuit Impedance EGC Measurement
Z=12.57Q /9.49° 1290
R L 1 72=12.680/50.18° 13.50Q
| | 7=12.580/83.29° 13.60)
L

FLUKE 1630 EGC Overestimates the loop impedance of the RL circuit by:

3% R>>X
7% R=X
8% R<<X



Backups — EGC Measurements

<E_GC Measurement, ClampMeas [Qi >

S 2010 8/25/2011 - 4/26/2012
<
— —~
ER- £ . S
g 5 & S S z
£ > Aug. Oct. Dec. S = £ &
z 27 13" § S g = 2
2 " < s S Q
1 1246 | 1242 | 1272 | 1242 | 12.54 | 1233 | 4.986
2 1226 | 1221 | 12,53 | 12.26 | 1236 | 12.16 | 4.884

12.53 | 12.62 | 12.39 | 5.602

)
[o—
o
L]
p—
o
!\)
o
wh
—
o
~l
o

1237 | 1228 | 1253 | 12.26 | 12.39 | 12.15 5.887

1240 | 1233 | 12.61 | 12.36 | 1251 | 12.25 | 6.759

1237 | 12.14 | 1228 | 12.01 6.681

13.62 | 13.55 | 13.79 | 13.52 | 13.70 | 13.31 8.678

13.62 | 1347 | 1426 | 13.77 | 13.94 | 13.60 | 9.306

O |0 | ]| AN n | B
[o—
N
[—
O
[S—
N
[o—
N

1329 | 13.19 | 13.39* | 13.26 | 13.36 | 13.15 | 4.931

a. This measurement was taken on 11/23/2010.



Downconductors’ Ground Resistance

Calculate Rg from:
FLUKE 1630 EGC Measurements and ATP Model

<+
One Downconductor !
| T

i Rest of the LPS System

| EGC Measurement Jam

-

- - - r —

;Calculate with ATP Model

EGC Measure@ =| (Rg




Discretize Downconductor
Length and Height for ATP
Model

Lines: Single phase LCC Pi model
Probes: voltage and current
Voltage Source: single phase AC type 14




ATP Model-LC39B LPS

Impedance calculation for

Downconductor 1 \

L r's AP
i

. ) L ‘ - *: i . " fr?‘"ﬁ LS Y el
%‘:3 ) j s 4 :i"!-:'; 'iz’-::ﬁ',.:"ﬁ;%«« .\i. ¢ gk‘-:l: e

2

Cables’ Diameter:

CH 15875 cm (5/8 inch)
8L i 5 2,54 cm (1 inch)
o 3.175 cm (1 % inch)




Downconductors’ Ground Resistance

Individual Downconductor ATP Model __ Full LPS System ATP Model
Donwconductor N
Number #2d0 N Re [0y ®Zdc Re &Y
Number 1Zdc| [ o |Zde| [ a b
[Degfees]/ Approx.? Calc. " [Degrees] Approx. Calc.
[ EE— = e ——
1 9.7276 85 7.7862 6.9844 9.7333 85.0526 7.7791 6.9848
2 9.7943 83 7.3742 6.5698 9.7953 85.0522 7.3729 6.5764
R 10,6219 819 6.5605 5.2289 10.6521 31.9004 6.5600 5.2287
4 Linas20 NI 6.4001 3.0865 10.2320 S1.94406 6.4060 5.0925
3 10.2754 <3 ¢.9409 6.1029 10.2769 83.0032 6.9588 6.1011
6 10.0351 83 6.9204 6.1009 10.0354 35.0064 6.9200 6.1014
7 11.3792 81.9 7.4846 6.0511 11.3792 81.9446 7.4845 6.0579
8 10.5955 85 8.5581 7.6842 10.5954 85.0308 8.5581 7.6894
9 10.2754 85 8.4283 7.5804 10.2760 1850320 8.4278 7.5847
a.Ry.=0->




“Conclusions

FLUKE 1630 EGC, stakeless ground resistance measurement device:

* Measures ground loop impedances

> Ovcrestimates the ground loop impedance by up to 8% (mostly inductive circuits)

- ATP models can be used to calculate the theoretical loop impedance and, together
with the EGC measurements, obtain a better estimation of the individual ground
resistances on a parallel to earth grounding system

- Lcop imgedance values from ATP model of the full LC39B LPS (parallel to earth
grounding system) or individual ground conductors are very comparable



Thank you




