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Abstract

The objective of this research is study and analysis of grounding system for
safety in gas production and gas filling plant for improving on safety engineering principles.
In gas production and gas filling business were design and installation of grounding
system according to BS Std 7671-2008 (BS 7671:2008) and IEEE Std 142-2007
(IEEE 142:2007). There are different from the requirements of Thai Electrical Code 2013
(EIT 2001-56). From the survey and grounding resistance measurement sampling
total 24 points. The result was shown : (1) analysis of grounding resistance giving compliance
with area study’ requirements (not exceed 3 ohms), EIT 2001-56 (not exceed 5 ohms),
IEEE 142:2007 (1-5 ohms) found that not compliance with the standard was 3 points,
0 point and O point. respectively. The suggestion is adding a second ground rod which
is copper-clad steel in 3.00 m long by 15.88 mm diameter rod. By the second ground rod
is connected to the single ground rod in parallel yield. There are multiple rod is provided
to low grounding resistance from 4.90 ohms to 2.84 ohms. (2) analysis of equipment
grounding conductor sizing compared between BS 7671:2008 and EIT 2001-56.
The result was found that not compliance with both standard were 8 points. The suggestion
is consider to increase a size of equipment grounding conductor shall be calculated to ensure
values of grounding fault loop impedance not greater than maximum values of grounding
fault loop impedance that can be used. By follow BS7671:2008 the result was shown
1 point to changed a size of equipment grounding conductor from 95 sgq.mm to 120 sg.mm.
Meanwhile, by follow EIT 2001-56 the result were shown 3 points to change a size
of equipment grounding conductor from 25, 25 sq.mm to 50, 95, 120 sq.mm,
respectively. (3) analysis of grounding electrode conductor sizing found that were accepted
as BS7671:2008 and EIT 2001-56 Std. so this chapter is not a recommendation to improve.
(4) analysis of bonding jumper found that the main bonding jumper are bonds as being

completely but some positions of equipment bonding jumper are not compliance with standard.

Keywords: Grounding System, Gas Production and Gas Filling Plant
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A1919N 2 mwm‘hq@maamﬂawuaau’%ﬁmﬂﬂﬁﬂ@uﬁmimmﬂmm@mmLé«”uvl,w (7]

Cross-sectional area

Minimum cross-sectional area of the corresponding protective conductor

of line conductor

If the protective conductor is of the same

If the protective conductor is not of the

(mm?) material as the line conductor (mm?) same material as the line conductor
(mm°)
s<16 S (k/k)xS
16 <5535 16 (k/k,) x 16
S>35 S/2 (k/k,) x (S/2)
\la K = K Factor 78981813557%

1

2

K Factor Uadga@a

flan: BS Std 7671-2008. (2008). BS Requirements for Electrical Installations.

London: The Institution of Engineering and Technology.
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139N 3 UFAIITEIWITAAT Grounding fault loop impedance (Z)
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(lavia)
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(lasfa/na.)  (na)

(Tasiai/n.a.)

a a € @
1. dnduNLARTUINN LR

0.0138

2. iduiuauduasaimolszmu 240 0.0915 0.1308 0.0610  ((0.0915+j0.1308) x
(sosuszaaiianga)  CU- 0.0610) x 2 = 0.0034
THW

3. sduRuanduasmetlon 185 0.1272 0.1394 0.0870  ((0.1272+j0.1394) x
(auauazaaionia) 0.0870) x 2 = 0.0464
CU-XLPE

4. @dufuauduasmediastion 150 0.1492 0.1317 0.0030  (0.1492+j0.1317) x
CU-THW 0.0030 = 0.0008

5. fnduRLAuTIaIENBAUVDI9I 95 0.2314 0.1331 0.0030 (0.2314+0.1331) x
tay  CU-THW 0.0030 = 0.0011

TNFBNNLAUTU0I299T Y

0.0882
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z = (%Z xV7®) /(S x100) (2)
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Tr
%Z_ @i W9auBNALAUT (Impedance voltage) vasndaudas §19837aya
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V_fa WauTIan Wi zwinmdunfond vemdaudas (lad) Seunn
AnETUUIMIT AN Avw. Ny 416 1ad

s_fia Wimvasmiaulas (n3dii 500 kVA)

AN 4 URONIWIARIUADRANAW @3 18N, 2001-56 [6]

naandsEsm (Ahmaned) (asun.)  Iwadigavessdenanan (Mimauad) (asa.)

1aiiAn 35 10*

Win 35 udliiin 50 16

Vit 50 udlaiiin 95 25

\iu 95 ualaiiiu 185 35
W% 185 el hiin 300 50

;. mnevimnsuanuuslsznalng luwszusumgudud. (2556). aa3g1umdiaad
nulwi dmsursanalng w.ea. 2556. NN FuNANAFINTIIEIRLAI sz A Ine.

@397 5 UFASIWIARIEAERANARAY BS 7671:2008 [7]

Copper equivalent cross-sectional area of Minimum copper equivalent cross-sectional area of the main

the supply neutral conductor protective bonding conductor
35 mm® or less 10 mm?

over 35 mm’ up to 50 mm? 16 mm®

over 50 mm® up to 95 mm? 25 mm®

over 95 mm® up to 150 mm® 35 mm’
over 150 mm’ 50 mm?’

‘ﬁm: BS Std 7671-2008. (2008). BS Requirements for Electrical Installations. London:

The Institution of Engineering and Technology.
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@397 8 usasTeasidsauSamainwiasodnliiiuinmaiuiasgiu BS 7671:2008

WIDNNAIZIWIEN. 2001-56

rg@] WAL PUIARILA ﬂluﬂ@LUiﬂLﬂﬂi{ ANLUINVBIVI AR LA AL UINVBIVI AR LA
a9 (a%.aW.) (a3.00%.) (Ampere) AN BS7671(a3.04.) A 2@, (a3.48.)

1 150 1ag 200 75 16

2 2.5 il 19 2.5 2.5

3 2.5 il 10 2.5 2.5

4 4 1aid 20 4 2.5

5 25 1aidl 40 2.5 4

6 4 1.5 20 2.5 2.5

7 2.5 1ag 16 2.5 2.5

8 2.5 1.5 20 2.5 2.5
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Grounding Fault Loop Impedance (Z )
laglfaumsn (1) Tedesligoniien Maximum
Grounding Fault Loop Impedance (Z)
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FINVTAIWIMAT Z  HRITITNITEIUI T

e
a A A A o
aNIeaztdualuansnen 4 Sadediuwim
o ' A AV 1 ' A AA
WRIWLIN uq@ﬂvlumummmgm A8 NI
WHONUMARIBARAIN BS 7671:2007 Hiuin

1 30 fidaanTIas oL 9 95 AT,
w120 asan. swnsdifidanaweamoan
A1UUIATZI% AN, 2001-56 § 3 94
fdaainawiamoduan 25, 25, 25 as.u4.
1w 120, 95, 50 AN, ANE1AU 992
vinlwen z_ fdwiounindn 2 nlenadanu
lad1nsifenauiasoduzesuIamai bW
MUNAI% BS 7671:2007 azlidwuia
AUAUAMIIZENNINNTY W1ATTI% 28N

2001-56 LRAITIVALLEIAAINAITIN O

a3 9 usaaaMIRIwIBAzSaufisud Z AU Z euanasgn BST671 uaz e,
2001-56 lavltimasiaiusnines Uszinn C @y BS EN 60947-2

B
&

99 #ia CB z_ (leviw) Ronae@n z aift 1 (Tofa)  enaudiuase z_ axi 2
(uaw a%efl 1 (avam) il 2 (avam) (lavin)
uil$)

BS 28N, BS I8N, BS jan.  BS  oam. BS 28N,

1 200 0.1150 0.1150 95 16 0.0882 0.0917 - - - -

2 250 0.0920 0.0920 95 25 0.0969 0.0917 - - - -

3 32 0.7188 0.7188 10 4 0.1003 0.1588 120 120 0.0905 0.0905

4 250 0.0920 0.0920 50 25 0.0534 0.1103 - - - -

5 80 0.2875 0.2875 16 6 0.0677 0.0590 - - - -

6 16 1.4375 1.4375 2.5 2.5 0.2308 0.0932 - - - -

7 10 2.3000 2.3000 2.5 2.5 0.2218 0.2308 - - - -

8 10 2.3000 2.3000 2.5 25 0.1947 0.2218 - - - -

9 20 1.1500 1.1500 4 2.5 01488 0.1947 - - - -
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M50 9 (¢0)

aa  Wna CB z (Taviw) GEREAEIN z asaf 1 (lavin) \Benmuanata z atif 2
(waw asaf 1 (a5.0%) i 2 (a3.0u) (lavin)
ui$)

BS 8N BS 8. BS 8N, BS  78n. BS 8.

10 40 0.5750 0.5750 2.5 4 0.1766 0.1672 - - - -

11 20 1.1500 1.1500 4 2.5 0.1374 0.1598 - - - -

12 16 1.4375 1.4375 2.5 25 0.4656 0.1525 - - - -

13 320 0.0719 0.0719 95 25 0.0715 0.4656 - - - -

14 200 0.1150 0.1150 50 25 0.1133  0.1027 - 95 - 0.0715

15 20 1.1500 1.1500 2.5 2.5 0.4385 0.1245 - 50 - 0.1133

16 20 1.1500 1.1500 2.5 2.5 0.4475 0.4385 - - - -
17 16 1.4375 14375 2.5 2.5 0.4204 0.4475 - - - -
18 16 1.4375 14375 2.5 2.5 0.5197 0.4204 - - - -

19 40 0.5750 0.5750 10 4 0.1284 0.5197 - - - -
20 25 0.9200 0.9200 10 4 0.1751 0.1584 - - - -
21 40 0.5750 0.5750 6 4 0.2352 0.2386 - - - -

3. MINATWIUIAGIBE NANGYE  FIUnANAUNIBUIAITZIH BS 7671: 2008
wuludaodinassSAud i andn®  uaz 2an. 2001-56 w3 2 JadMuazidua
Yanue 24 79 ﬁqmiaﬁﬁnﬁuﬁzaéu 2 fgmﬁa a1ua1319R 10 39vnllusaraiilaides
YMIATFaUNIITS 2 0 iufawmeaves Laual,m:’ﬁaﬂ%uﬂy

@190 10 URAIHANITLUTBULNBUIUIARILG OWANAUTTNININIATIIW BS 7671:2008
AUNINTZIH 8N, 2001-56

feuf AR Vemdenanan  duushdmmivswesode  wanawIsuifisuivanan
(95.00%.) (95.00%.) nanau (av.aa.)
BS 7671 I8N, BS 7671 I8N,
240 50 50 50 g W%
185 50 50 35 W% W%

4. mawnsimsdedin lagmsde daaadedfuNnasgu anvagiwndnfinng
U0 AnumEeInTa e nIlugInTes  AotBonszndns fansa 1nd uaznIne wg
UinidszmuuazuSamst Wi wuin (N-G Bonding)
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(Ampere) 7671 (@3.44.) 28N, (A3.04.)
e W 240 - 50 50 50
mesulwaan - 800 - 50 50
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