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TOP VIEW

APRX.400

MIN. 4000

DESCRIPTION

QTY.

REINFORCED CONCRETE HOUSING UNIT

EEEEE &

FE%\bEDCTRODE,W9mm. DIA. 3m. LENGTH COPPER NOTE 1
COUPLING FOR ELECTRODE 1-EA
EARTH CLAMP 1-EA
80mm. DIA. PVC PIPE 4m. LENGTH NOTE 1

6000

THREE CONDUCTOR TYPE

GROUNDING WIRE

-

APRX.650

FINISHED
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SEE DETAILS "A”

GROUNDING WIRE ¢

SINGLE CONDUCTOR TYPE

GROUNDING WIRE CONNECTION

DETAILS

GROUNDING ROD

;;Au

NOTES

1— FOR LOCATION AND NUMBER OF
ELECTRODES, REFER TO GROUNDING
LAYOUT DRAWINGS.

2— GROUNDING SYSTEM RESISTANCE TO G
ROUND SHALL NOT EXCEED DESIGN
VALUE.

3— ALL DIMENSIONS ARE IN MILLIMETERS.
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BARED CONDUCTOR

(NOTE "2")
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BRANCH WIRE CONNECTION

DESCRIPTION

QTY.

THERMOWELD (CADWELD) TYPE

UNDERGROUND BRANCH CONNECTOR.

PARALLEL CONNECTOR

PVC TAPE

ADHESIVE PVC INSULATION TAPE

"C” TYPE CONNECTOR

EEEEE) &

DETAIL OF PARALLEL CONNECTOR

DETAIL OF ”C TYPE” CONNECTOR

NOTES

1— TO BE HALF LAP WRAPPED WITH ADHESIVE
PVC TAPE (MIN.THREE LAYERS).

2— THERMO WELDING TOOL AND MATERIALS SHALL
BE SUITABLE FOR JOINTED CONDUCTOR SIZES.

3— ALL DIMENSIONS ARE IN MILLIMETERS.
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CONTROL STATION

MOTOR ?
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MAIN LOOP ee

(NOTE "27)

(NOTE ™7)

MOTOR FEEDER
FRONT VIEW

I

FINISHED GRADE

MAIN LOOP

(NOTE "2”)

MOTOR FEEDER
SIDE VIEW

MOTOR (HORIZONTAL)

No. DESCRIPTION QTyY.

@ CRIMP TYPE TERMINAL LUG FOR MOTOR 1-EA

® BOLT WITH T—SPRING, 1—FLAT WASHER 1—orT
FOR MOTOR

©) CRIMP_TYPE TERMINAL LUG, 16sqmm. 1_EA
FOR_CONTROL STATION

(2) |BOLT & NUT WITH 1—SPRING,2—FLAT WASHERS| | ot
FOR _CONTROL STATION

(5) | RIGID STEEL CONDUIT AS REQ.

@ BRANCH CONNECTOR (THERMO WELD TYPE) AS REQ.

(7) | ADHESIVE TAPE AS REQ.

WIRE CLIP AS REQ.

NOTES

1— FOR STUB-UP OF RIGID STEEL CONDUIT AT
GRADE, REFER TO SHT. 14.

2— FOR BRANCH CONNECTOR, REFER TQ SHT. 04.
3— FOR No. OF GROUNDING POINTS AND WIRE
SIZE REFER TO THE GROUNDING LAYOUT

DRAWINGS.
4— GROUNDING WIRE MAY BE INSTALLED TOGETHER
WITH A CABLE IN THE SAME CONDUIT.
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MOTOR FEEDER AND CONTROL

SIDE VIEW

DESCRIPTION

QTY.

CRIMP TYPE TERMINAL LUG

No

@ FOR_MOTOR T-EA

(@) | BOKT, WIIH| T=SPRING, T-FLAT WASHER 1—seT
FOR MOTOR

(3) | CRI® TYPE TERWINAL UG, T6sqmm. P
FOR CONTROL STATION

(3) [BOLT & NUT WTH 1-SPRING 2—FLAT WASHERS| | _ge
FOR CONTROL STATION

(5) |RiGID STEEL coNDUIT AS REQ.

(6) | BRANCH CONNECTOR (CADWELD TYPE) AS REQ.

(7) | nDHESIVE TAPE AS REQ.

CABLE FIXING TIE (BLACK COLOR NYLON) AS REQ.

(@) |WRE cup AS REQ.

MOTOR

]

3.

FINISHED GRADE

ooV

(NOTE "2")

‘1 (NOTE "1","3")

MOTOR FEEDER AND CONTROL

FRONT VIEW

(VERTICAL)

NOTES

1— FOR STUB-UP OF RIGID STEEL CONDUIT AT
CRADE, REFER TO SHT. 14.

2— FOR BRANCH CONNECTOR, REFER TO SHT. 04.

3~ GROUNDING WIRE MAY BE INSTALLED TOGETHER
WITH A CABLE IN THE SAME CONDUIT,
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CONTROL STATION

)
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Bl e
(NOTE "27) A \ D \ N \ B % (NOTE "27)
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T

(NOTE ™"

MULTIPLE CONTROL STATION

FRONT VIEW

No. DESCRIPTION QTY.
@ CRIMP TYPE TERMINAL LUG, 18sgmm. AS REQ.
@ BOLT & NUT WITH 1-SPRING,2—FLAT WASHERS| AS REQ.
@ RIGID STEEL CONDUIT AS REQ.
@ BRANCH CONNECTOR (THERMO WELD TYPE) AS REQ.
@ ADHESIVE TAPE AS REQ.
@ WIRE CLIP AS REQ.

)

MULTIPLE CONTROL

STATION

‘nh
g ¥

|==o0

\@ (NOTE "2")

MULTIPLE CONTROL STATION

SIDE VIEW

NOTES

1— FOR BRANCH CONNECTOR, REFER TO SHT. 04.

2— FOR STUB-UP OF RIGID STEEL CONDUIT AT
GRADE, REFER TO SHT. 14.

3— GROUNDING WIRE MAY BE INSTALLED
TOGETHER WITH A CABLE IN THE SAME CONDUIT.

4— FOR No. OF GROUNDING POINTS AND WIRE
SIZE, REFER TO THE GROUNDING LAYOUT DRAWINGS.

5— ALL DIMENSIONS ARE IN MILLIMETERS.
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SEE DETAIL"A”

h! AL

gﬂ ’_::‘—‘ FINISHED GRAD;
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(NOTE "4")

VERTICAL DRUM

WELD

DETAIL "A”

DRUM HEIGHT NO. OF CONNECTION
< 5m. 1
> 5m. 2

FINISHED H_,

GRADE

SEE DETAIL "B”

il

i

|
7

(NOTE "3")

(NOTE "2")

Al

DETAIL "B”

VERTICAL DRUM,TOWER,TANK

000

SEE DETAIL "C”

(NOTE "47)

|

DETAIL "C”

NOTES

1— FOR EARTH LUG, REFER TO SHT. 13.
2— FOR STUB-UP OF RIGID PVC PIPE AT
GRADE. REFER TO SHT. 14.
3— FOR PIPE SUPPORT, REFER TO SHT. 15,
4~ FOR BRANCH CONNECTOR, REFER TO SHT. 04.
5— THE LOCATION OF CONNECTION POINTS ARE
GENERALLY SHOWN ON THE LAYOUT DRAWINGS.
6— FOR NO. OF GROUNDING POINTS AND WIRE
SIZE. REFER TO THE SELECTION CHART IN SHT. 16,
7— ALL DIMENSIONS ARE IN MILLIMETERS.
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EARTHING OF STAIRS

NOTES

1— FOR EARTH LUG, REFER TO SHT. 13.

2— FOR STUB-UP OF RIGID PVC PIPE AT GRADE.
REFER TO SHT. 14.

3— FOR PIPE SUPPORT, REFER TO SHT. 15,

4— THE LOCATION OF CONNECTION POINTS ARE
GENERALLY SHOWN ON THE LAYOUT DRAWING.

5— FOR NO. OF GROUNDING POINTS AND WIRE SIZE,
REFER TO THE SELECTION CHART IN  SHT. 16.
AND GROUNDING LAYOUT DRAWING.
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LEGEND
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@ BRASS FLAT WASHER 2
AS
EARTHING CABLE, Y/G INSULATED, 35mm2 REQ
@ EARTHING LUG 1
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NOTES

1— FOR EARTH LUG, REFER TO SHT. 13.

2— FOR STUB-UP OF RIGID PVC PIPE AT GRADE.
REFER TO SHT. 14.

3— FOR PIPE SUPPORT, REFER TO SHT. 15,

4— THE LOCATION OF CONNECTION POINTS ARE
GENERALLY SHOWN ON THE LAYOUT DRAWING.

5— FOR NO. OF GROUNDING POINTS AND WIRE SIZE,
REFER TO THE SELECTION CHART IN  SHT. 16.
AND GROUNDING LAYOUT DRAWING.
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NOTES

1— FOR BRANCH CONNECTOR, REFER TQ SHT. 04.

2— FOR STUB-UP OF RIGID PVC PIPE AT GRADE,
REFER TO SHT. 14.

35— FOR EARTH LUG, REFER TO SHT.13.

4— SUPPORTING SPAN IS MAX, 300MM FOR HORIZONTAL
WIRING AND MAX, 100MM FOR VERTICAL WIRING.

5— THE LOCATION OF CONNECTION POINTS ARE
GENERALLY SHOWN ON THE LAYOUT DRAWINGS.

6— FOR No. OF GROUNDING PQINTS AND WIRE SIZE,
REFER TO THE SELECTION CHART IN SHT. 16,
AND GROUNDING LAYOUT DRAWINGS.
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NotEs
1— FOR STUB-UP OF RIGID PVC AT GRADE
REFER TO SHT. 14.
2— THE NUMBER OF ELECTRODES TO BE DETERMINED
ON SITE DEPENDING ON THE EXPECTED
READING OF GROUNDING RESIST.
3— FOR PIPE SUPPORT, REFER TO SHT. 15
— e LIGHTING POLE 4— THE LOCATION OF CONNECTION POINTS ARE
LIGHTING POLE GENERALLY SHOWN ON THE LAYOUT DRAWING.
5— FOR No. OF GROUNDING POINTS AND WIRE
SIZE, REFER TO THE SELECTION CHART IN
SHT. 16. AND GROUNDING LAYOUT DRAWING.
SEE DETAIL "A” SEE DETAIL "A” 6— FOR BRANCH CONNECTOR REFER TO SHT.04.
7— ALL DIMENSION ARE IN MILLIMETERS.
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ALTERNATIVE LOCATIONS
FOR BONDING WIRE
FASTENED TO PIPE
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NOTES

1— USE BONDING WIRE IN LOADING FACILITIES
TO PREVENT STATIC DISCHARGE.
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1— EARTH LUG SHALL BE HOT DIP GALVANIZED STEEL.
2— "X" IS THCKNESS OF THE FIREPROOFING OR INSULATION.
3— ALL DIMENSIONS ARE IN MILLIMETERS.
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NOTES

1— END OF RIGID STEEL CONDUIT TO BE
REAMED FREE OF ALL BURRS.

2— FOR CONDUIT SUPPORT, REFER TO SHT.15,

3— ALL DIMENSIONS ARE IN MILLIMETERS.
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1— MASONRY ANCHOR SHALL BE SUITABLE FOR
REINFORCED CONCRETE AND MASONRY BUILDING.
2— ALL DIMENSIONS ARE IN MILLIMETERS
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NOTES

1— TRANSFORMER SHALL BE GROUNDED AT
2 POINTS IN DIAGONAL FORMAT .
2— TRANSFORMER TYPE AND SIZE ARE:

11/0.42KV 250 KVA
33/0.42KV 250 KVA
11/3.3KV 800 KVA
H/V TERMINAL BOX L/V TERMINAL BOX 11/0.42KV 1000 KVA

3— NEUTRAL POINT OF LV TRANSFORMER
SHALL BE DIRECTLY EARTHED.

4— NEUTRAL POINT OF MV TRANSFORMER
SHALL BE EARTHED. BY NGR.

-O®

©
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TO SWITCH ROOM

O]

NEUTRAL
GROUNGING
RESISTOR

(NGR)

b

A

o o
NEUTRAL a O
EARTHING [oopogh] H H
RESISTOR Il
(NGR) ! ! o149
o o
/E 5y D o ™ +0.0
NSNS L LA
MAIN LOOP

T .
] ]
= .
()
o ]
r
L
—
o
< ):
(&}
[}
ITEM DESCRIPTION oty REMARKS
() | TRensFORMER 1
(2) | CURRENT TRANSFORMER 1
(3) | EARTHING CABLE STRANDED COPPER CONDUCTOR AS
YELLOW/GREEN PVC SHEATHED (70mm2) REO
AS
() | HV CABLE TRAY R0
® | v capLe TRA s
v REQ.
(5) |EARTH BAR 1
o[- 5
2" HOT DIP GALVANIZED CONDUIT Ao

GROUNDING WIRE ™

TRANSFORMER

NGR

EARTH CONNECTION

APRY.650

U TO MAIN LOOP

ELECTRICAL EARTH

(TYPICAL)

NOTES

LEGEND
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—]

SKID

oo

&
o ok
T

!DAAAA,EE +0.0
P2 N6 IR TN
{ MAIN EARTHING
LOOP

MAIN EARTHING
LOOP

APRX.650
500
450

FINISHED
GRADE

et
y/

APRX.400

(!

MiN. 450

GROUNDING YIRE ™

CONNECTED T0 MAIN
EARTHING LOOP

ELECTRICAL EARTH

EARTHING OF DIESEL GENERATOR

TERMINAL BOX

ITEM DESCRIPTION QT REMARKS
(1) | GENERATOR SET 1

(2) | STUT BOLT, NUT AND WASHER 2

(3 |creLe LG 2

(#) | conpuiT sADDLE 3

(5) | EARTHING cABLE Ré%

(®) |conpuiT, M25 Rfo‘

©)

NON MAGNETIC CABLE GLAND

NOTES

1— STEEL STRUCTURE BODY OF DIESEL
GENERATOR(NOT SKID) SHALL BE
DIRECTLY EARTHED.

LEGEND
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TRANSFORMER YARD

GL

H/V SWGR

L/V McC

SEE DETAIL "E”

MISC.
PANEL

NOTES

SEE DETAIL "A SEE DETAIL "A” SEE DETAIL "A"
N 7 ELEVATED FLOOR [ |
‘ (1 ¥ \} J
7 ; [ | g
|eeee ] [Reees [
L Al Wy || sEe pemaL o e I
[Reeee | jreee.aty
ol \lcH
] H l ®
SEE DETAIL "B" [NoNelo |l

EARTHING WIRE

% GL

|

0o

MAIN EARTHING
LOOP

MAIN EARTHING

EARTHING BUS
(BY VENDOR)

( POWER AND CONTROL CABLE

POWER AND CONTROL CABLE

FLOOR

S
ﬂPANELﬂ

Y

FLOOR

7
g
"
"
I
I
"
"
"
|

7
|
%
¢
7
]
N
7
0
/

i

| S\ EARTHING WIRE
~_®

DETAIL "A”

CABLE GLAND PLATE
[

N POWER AND CONTROL CABLE

DETAIL D"

SEE DETAIL B1

LOOP

A

CABLE SUPPORT

..
T
It

PN

MR OMC)

@M
)

®.

RIOR

DETALL "B”

BRACKET

DETAIL "B1”

EARTHING OF MCC/SWITCHGEAR

@

ITEM DESCRIPTION QTY. REMARKS
(D) | EARTHING BUSBAR (COPPER STRIP SOWx6T) 1
(2) | CRIMP TYPE TERMINAL LUG 1
(3) | BOLT AND NUT WITH 1-SPRING. 2-FLAT WASHERS FOR AS
EARTHING BUS BAR REQ.
(® | caBLE GLAND 1
(®) | caBLE crRMP 1
(®) | BRANCH CONNECTOR AS
REQ.
(@) | EARTH BONDING WIRE AS
REQ.
AS LEGEND
UNI=STRUT CHANNEL ([-40x30x10x2.5t) REo

PROJECT NAME: BINAK OILFIELD DEVELOPMENT
GENERAL

PROJECT NO. 071020

WALL MOUNTE
\\PANEL va REFERENCE DRAWING ‘ DR, No.
NS \
! X
7\,
/ \
/ \
@ 7 POWER AND CONTROL CABLE
KEY PLAN
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NOTES
WELDED WELDED
L50x50x5+H
100
EARTHING N -
CONDUCTOR SEE
PLAN DWG FOR
SIZE
RAWLBOLT
(SEE DETAIL: A)
LEGEND
SEE DETAIL "A”
RAWLBOLT
™, (SEE DETAIL: A)
J I J N
TYPE: 1 (WITH ANGLE) TYPE: 2 (DIRECT
INSTALLATION ON WALL INSTALLATION ON WALL
REFERENCE DRAWING ‘ DRG. No.
ITEM DESCRIPTION QY. REMARKS
@ SOLID COPPER EARTHING BAR (520x75x6)mm 1
ANCHOR @ ©) CRIMP TYPE COPPER CABLE LUG (FOR SIZE, SEE B
PLAN DWG)
@ PHOSPHOR-BRONZE HEXAGON HEAD BOLT 10mm DIA 6
AND 35mm LONG
@ PHOSPHOR-BRONZE HEXAGON NUT FOR 10mm DIA 5
BOLT
@ PHOSPHOR—-BRONZE FLAT ROUND WASHER FOR 10mm 12 KEY FLAN
DIA BOLT
@ PHOSPHOR—-BRONZE ROUND SPRING WASHER FOR 10mm 2
DIA BOLT
(@) | EARTH BAR INSULATOR 2
DETAIL A
BOLT PROJECTING RAWLBOLT, SIZE M10 2
DO4 OCT.2022 FI HSHAKIBA | NFAKHARIAN | WMEHRSHAD
D03 | Nov.zoet & HSACEA_| WFAKHARIA | NMHRSHAD
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16mm2 CABLE

(TYPICAL)
16mm2 CABLE

(TYPICAL)
70mm2 CABLE

35mm?2 CABLE
(TYPICAL)

(TYPICAL)
6]

-

i
e

e
o
-

@4

27

FILLET WELD

/" AROUND FEET
/

FILLET WELD

AROUND FEET ™\

STEEL STRUCTURE

EARTH BAR MOUNTING

DESCRIPTION

QT

=

REMARKS

M10x35mm2 HEX HEAD BOLT C/W
NUT AND WASHERS

AS
REQ

M10 CABLE LUG SUITABLE TO HOLD 16mm2
STRANDED CABLE

AS
REQ

M10 CABLE LUG SUITABLE TO HOLD 35mm2
STRANDED CABLE

AS
REQ

M10 CABLE LUG SUITABLE TO HOLD 70mm2
STRANDED CABLE

AS
REQ

ANGLE IRON

EARTH BAR INSULATOR

50x5mm STAINLESS STEEL OR COPPER EARTH BAR
(LENGTH AS REQ)

EARTH STUD C/W BRASS NUTS AND WASHERS

AS
REQ

HEATSHRINK SLEEVES SUITABLE FOR 16mm2
CABLE

AS
REQ

HEATSHRINK SLEEVES SUITABLE FOR 35mm2
CABLE

AS
REQ

C|E|E|®|0|E|®|I®|O G0 2

HEATSHRINK SLEEVES SUITABLE FOR 70mm2
CABLE

AS
REQ

DETAIL

NOTES

LEGEND

REFERENCE DRAWING ‘ DRC. No.

KEY PLAN

po4 [ acraoee A WFAKHARIAN [ WMEHRSHAD
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G ®

<]

FIELD EARTHING LOOP ~

TO MAIN
EARTHING LOOP
SEE NQTE 1
e
e

CABLE

EARTHING OF

NOTES:

1-BOTH ENDS OF CABLE RACK SHALL BE DIRECTLY CON—

NECTED TO MAIN EARTH LOCP

2—-WHERE A CABLE RACK INSTALLATION IS BROKEN, THE

BONDED TOGETHER.

DETAIL "A”

EARTHING CONTINUITY CONNECTION

TRAY /LADDERS

ITEM DESCRIPTION aTy. REMARKS
AS
(1) | CRIMP CONNECTION REQ.
PVC INSULATED COPPER EARTHING CABLE GREEN/YELLOW, AS
@ | t6mme REQ.
AS
(3 |BOLING SET REQ.
AS
@ TINNED COPPER COMPRESSION CABLE LUG REQ
(8) | EARTHING CONTINUITY CONNECTOR R’Ez

NOTES

LEGEND
REFERENCE DRAWING [ DRe. Ne.

KEY PLAN
Do4 | acr2022 A HSHAKBA | NFAKHARIAN | WAEHRSHAD
D03 | NOV.20R1 IR HSHAKBA | WPAKHARIA | RMBHRSHAD
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NOTES

WELDED

ITEM DESCRIPTION QTY. REMARKS
BOLTING SET 1
CABLE LUG 1
EARTHING CABLE, 35mm , YELLOW/GREEN AS
PVC SHEATH REQ.

CABLE CLAMP

QeEE|O

CADWELD OR CRIMPED CONNECTION

STRUCTURE

ELECTRICAL CABLE

(ONO)

STRUCTURE

OR SUPPORT

@

- !POWER CABLE

— O

—
TO EARTHING LOOP

EARTHING OF SOCKET OUTLET

LEGEND
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GROUNDING CONDUCTOR SIZE FOR PROCESS EQUIPMENT

No.OF GROUNDING
EQUIPMENT GROUNDING CONDUCTOR
POINTS SIZE (sg.mm.)
UP TO 10M IN DIA. 2 35
TANK OR STORAGE
MORE THAN 10M IN DIA. (NOTE "2”) 5
LESS THAN 20M IN HEIGHT ] 35
TOWER
20M AND HIGHER 2 5
DRUM 1 35
HEAT EXCHANGER 1 6
STEEL STRUCTURE 2 70 OR 35
PIPE RACK EVERY 30M 70
PIPE (NOTE "17) 16
LADDER & STAIRWAYS (NOTE "17) 35

GROUNDING CONDUCTOR SIZE FOR ELECTRICAL EQUIPMENT

SELECTION CHART

No.OF GROUNDING
EQUIPMENT GROUNDING CONDUCTOR
POINTS SIZE (sg.mm.)
TRANSFORMER BODY 2 70
MEDIUM VOLTAGE & SWITCHGEAR 2 120
HIGH VOLTAGE
SWITCHGEAR LIGHTNING ARRESTER 1 70
L/V SWGR, MCC
OR PANELS (NOTE "17) 70
LOCAL CONTROL 1
STATION 16
LOCAL LIGHTING e
PANEL BOARD !
WELDING OUTLET 1 35
UP TO 22KW 1 16
MOTOR 23KW TO 55KW ] 35
MORE THAN 56KW 1 70
MAIN LOOP (NOTE "17) 70
SUBSTATION LOOP (NOTE "17) 120

NOTES

1= THE No.OF GROUNDING POINTS SHALL BE IN
ACCORDANCE WITH THE GROUNDING LAYOUT
DRAWING.

2— THE INTERVAL BETWEEN GROUNDING POINTS
ALONG TANK CIRCUMFERENCE SHALL NOT
EXCEED 30 METERS.

3— GROUNDING CONDUCTOR SHALL BE PVC
INSULATED STRANDED COPPER WIRE.

LEGEND

REFERENCE DRAWING. [ DRE. No.
SELECTION CHART ‘ 1PS-D—EL—417
KEY PLAN
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1) ALL DIMENSIONS ARE IN MILLIMETERS, UNLESS OTHERWISE NOTED.
2) ALL LIGHTNING PROTECTION CONDUCTORS SHALL BE 50mm?2
BARE, STRANDED COPPER, UNLESS OTHERWISE NOTED.

IN CASE OF FLAT BAR COPPER CONDUCTOR USAGE FOR

LIGHTNING PROTECTION, CONDUCTOR SHALL BE TINED WITH SIZE

25mm X 3 mm.

ALL LIGHTNING PROTECTION SYSTEM DOWN CONDUCTORS SHALL

BE FIXED BY A CLAMP EVERY ONE METER INTERVAL.

THE PATH TO GROUND FROM CIRCUITS, EQUIPMENT, AND

CONDUCTOR ENCLOSURES SHALL:

(1) BE PERMANENT AND CONTINUOUS.

(2) HAVE CAPACITY TO CONDUCT SAFELY ANY FAULT CURRENT

LIKELY TO BE

IMPOSED  ON IT ; AND

(3) HAVE SUFFICIENTLY LOW IMPEDANCE TO LIMIT THE VOLTAGE
TO GROUND AND TO FACILITATE THE OPERATION OF
THE CIRCUIT PROTECTIVE DEVICES IN THE CIRCUIT.

6) EARTHING AND LIGHTNING PROTECTION CONDUCTORS IN THE
GROUND SHALL BE LAID AT A DEPTH OF AT LEAST 750MM FROM
FINISHED GROUND LEVEL (FGL) UNLESS OTHERWISE NOTED.

7) UNDERGROUND JOINTS OF LIGHTNING PROTECTION SYSTEM
CONDUCTORS SHALL BE MADE BY THERMO-WELD TYPE
CONNECTIONS. FOR ABOVE GROUND CONNECTIONS, CRIMP TYPE
JOINTS CAN BE USED.

8) UNDERGROUND CONDUCTORS AT CROSSINGS OF ROADS, RAILWAYS
AND WALKWAYS SHALL BE INSTALLED IN HEAVY GAUGE
GALVANIZED STEEL CONDUITS AS INDICATED ON THE RELEVANT
PLAN/DETAIL DRAWINGS,

9) ALL UNDERGROUND CONNECTIONS SHALL BE WRAPPED AND
COMPLETELY SEALED WITH WATERPROOF PETROLEUM TAPE.

10) WHERE POSSIBLE WELDED CONNECTIONS SHALL BE "ALL ROUND”
TO PREVENT INGRESS OF MOISTURE BETWEEN STEEL SURFACES.

11) THE ELECTRICAL INSTALLATION SHALL BE SUCH SO AS TO
PREVENT INJURY TO PERSONNEL.

12) EARTH ROD SHALL BE 316L STAINLESS STEEL.

13) THE No.OF GROUNDING POINTS SHALL BE IN ACCORDANCE WITH
THE GROUNDING LAYOUT
2— THE INTERVAL BETWEEN GROUNDING POINTS ALONG TANK
CIRCUMFERENCE SHALL NOT EXCEED 30 METERS.

3— GROUNDING CONDUCTOR SHALL BE PVC INSULATED STRANDED
COPPER WIRE.

3

4

5

GENERAL NOTES

14)

15)

16)

17)

18)

19)

20

21

22

23

24)

THE MATERIALS OF WHICH PROTECTION SYSTEMS ARE MADE
SHALL BE RESISTANT TO CORROSION OR SHALL BE
ACCEPTABLY PROTECTED AGAINST CORROSION.

NO COMBINATION OF MATERIALS SHALL BE USED THAT FORMS
AN ELECTROLYTIC CELL OF SUCH NATURE THAT IN THE
PRESENCE OF MOISTURE CORROSION IS ACCELERATED.

ANY PART OF A LIGHTNING PROTECTION SYSTEM THAT IS
SUBJECT TO MECHANICAL DAMAGE OR DISPLACEMENT SHALL BE
PROTECTED WITH A PROTECTIVE MOLDING OR COVERING. IF
METAL PIPE OR TUBING IS USED AROUND THE CONDUCTOR,
THE CONDUCTOR SHALL BE ELECTRICALLY CONNECTED TO THE
PIPE OR TUBING AT BOTH ENDS.

AIR TERMINALS SHALL BE PROVIDED FOR ALL PARTS OF A
STRUCTURE THAT ARE LIKELY TO BE DAMAGED BY DIRECT
LIGHTNING FLASHES. METAL PARTS OF A STRUCTURE THAT ARE
EXPOSED TO DIRECT LIGHTNING FLASHES AND THOSE HAVE A
METAL THICKNESS OF 4.8mm OR GREATER ONLY REQUIRE
CONNECTION TO THE LIGHTNING PROTECTION SYSTEM. SUCH
CONNECTIONS SHALL PROVIDE A TWO-WAY PATH TO GROUND
AS IS REQUIRED FOR AIR TERMINALS.

AIR TERMINALS SHALL NOT BE REQUIRED FOR THOSE PART OF
STRUCTURE LOCATED WITHIN A ZONE OF PROTECTION.

NO BENDS OF A CONDUCTOR SHALL FORM AN INCLUDED
ANGLE OF LESS THAN 90 DEGREE, NOR SHALL IT HAVE A
RADIUS OF BEND LESS THAN 203mm(8").

AT LEAST TWO DOWN CONDUCTORS SHALL BE PROVIDED ON
ANY KIND OF STRUCTURE, INCLUDING STACKS. STRUCTURES
EXCEEDING 76m IN PERIMETER SHALL HAVE A DOWN
CONDUCTOR FOR EVERY 30m OF PERIMETER OR FRACTION
THERE OF.

EACH DOWN CONDUCTOR SHALL TERMINATE AT A GROUND
TERMINAL.GROUND ~ RODS ~ SHALL BE NOT LESS THAN
12.7mm(1/2”) IN DIAMETER AND 2.4m(8") LONG.

GROUNDING CONDUCTORS AND BONDING JUMPERS SHALL BE
CONNECTED BY EXOTHERMIC WELDING, PRESSURE CONNECTORS,
CLAMPS, OR OTHER SUITABLE MEANS.CONNECTION DEVICES OF
FITTINGS THAT DEPEND SOLELY ON SOLDER SHALL NOT BE
USED.

GROUNDING IMPEDANCE FOR LIGHTNING PROTECTION SYSTEM
SHALL BE FIVE OHM OR SMALLER.

IF THE EARTH RESISTANCE EXCEED THE DETERMINED LIMIT,
MORE EARTH POLES

SHALL BE DRIVEN IN GROUND AND CONNECTED TO THE
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CODING SYSTEM FOR EARTHING AND LIGHTNING

PROTECTION CONDUCTORS

SYMBOL

SIZE & TYPE OF THE CONDUCTOR

SYMBOL

SIZE & TYPE OF THE CONDUCTOR

O]

10mm2,

BARE ROUND STRANDED COPPER

®

120mm2, BARE ROUND STRANDED COPPER

@ 10mm2, INSULATED ROUND STRANDED COPPER 120mm2, INSULATED ROUND STRANDED COPPER

@ 16mm2, BARE ROUND STRANDED COPPER @ 150mm2, BARE ROUND STRANDED COPPER

@ 16mm2, INSULATED ROUND STRANDED COPPER 150mm2, INSULATED ROUND STRANDED COPPER

@ 25mm2, BARE ROUND STRANDED COPPER 185mm2, BARE ROUND STRANDED COPPER

@ 25mm2, INSULATED ROUND STRANDED COPPER 185mm2, INSULATED ROUND STRANDED COPPER

@ 35mm2, BARE ROUND STRANDED COPPER @ 185mm2, SINGLE CORE 6KV CABLE, ROUND STRANDED COPPER,
XLPE CABLE

35mm2, INSULATED ROUND STRANDED COPPER @ 240mm2, SINGLE CORE 1KV CABLE, ROUND STRANDED COPPER,
PVC CABLE

@ 50mm2, BARE ROUND STRANDED COPPER @ 240mm2, BARE ROUND STRANDED COPPER

50mm2, INSULATED ROUND STRANDED COPPER 240mm2, INSULATED ROUND STRANDED COPPER

@ 70mm2, BARE ROUND STRANDED COPPER

@ 70mm2, INSULATED ROUND STRANDED COPPER

@ 95mm2, BARE ROUND STRANDED COPPER

95mm2, INSULATED ROUND STRANDED COPPER
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BUILDINGS
AR TERMINALS
20mx10m

TO MAIN EARTH LOOP

EARTHING SYSTEM
EARTH BAR

CONTROL BUILDING

LIGHTNING PROTECTION OF BUILDINGS

TO MAIN EARTH LOOP

SUBSTATION

NOTES

1-FOR EARTHING/LIGHTNING CABLE SIZE (CIRCLED
NUMBERS) REFER TD SHEET 4.

LEGEND
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NOTES

AIR ROD
-

SEE NOTE 2 & 3

AIR_ROD

[IALA AL

1O

SEE NOTE 2 & 3

METALLIC STORAGE TANKS

FLAMMABLE MATERIALS

m SEE NOTE 3
EARTHING SYSTEM
5 0 @ EARTH BAR
[eReNe;
- EARTHING SYSTEM
= EARTH BAR
VERTICAL VESSELS
AR ROD
SEE
NOTE 1
h coo e} O
EARTHING SYSTEM
EARTH BAR t] SEE NOTE 2 & 3

=]

SPHERICAL TANK

=]

LIGHTNING PROTECTION OF VESSELS & TANKS

1-THIS BONDING CONDUCTOR IS USED FOR SPHERICAL
TANK WITH DIAMETER MORE THAN 20m.

2-IF REINFORCED CONCRETE OF FOUNDATION IS USED
AS EARTH TERMINAL, THIS BONDING CONDUCTOR IS
NOT NECCESARY.

3-THIS BONDING CONDUCTOR IS NECCESARY IN EACH
20m IN VERTICAL ROUTES.

WHERE THE METAL PLATE OF VESSEL/TANK IS
CONTITUTED A UNIQUE CONDUCTIVE BODY AND THE
THICKNESS OF IT IS GREATER THAN 4.8 mm

(REF, IEEE STD 665-1995) THEN THE STRUCTURE
WILL PERFORM AS DOWN CONDUCTOR AND THERE
IS ND NEED FOR INDIVIDUAL DOWN CONDUCTORS.

4-FOR EARTHING CABLE SIZE (CIRCLED NUMBERS)
REFER TO SHEET 4.
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METAL ROOF

=

o

TO MAIN LIGHTNING LOOP

METAL

ROOF LIGHTNING PROTECTION

0000,

NOTES
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ITEM| UNIT DESCRIPTION QY. REMARKS
| RIGID HEAVY DUTY GALVANIZED STEEL CONDUI, |
50mm DIA, L=700mm KEY PLAN
2 DELETED -
PVC INSULATED COPPER EARTHING CABLE .
3 YELLOW/GREEN 50mm2 AS REQ'D
N CRIMP TYPE COPPER CABLE LUG (FOR SIZE, SEE )
PLAN DRAWING)
s PHOSPHOR—BRONZE HEXAGON HEAD BOLT 10mm )
DA AND 50mm LONG
s PHOSPHOR—BRONZE HEXAGON NUT FOR 10mm DIA )
BOLT
7 PHOSPHOR-BRONZE HEXAGON FLAT ROUND WASHER 1
FOR 10mm DIA BOLT
s PHOSPHOR—BRONZE HEXAGON ROUND SPRING B
WASHER FOR {0mm DIA BOLT
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TO AR TERMINAL

25¢3 mm2 COPPER TAPE

50Cm

25x3 mm2 COPPER TAPE

(DOWN CONDUCTOR)

METAL CLAMP

EARTH TEST BAR

loooo

NEEE
H

50Cm

30cm

25mm_ GALVANIZED

O EARTH LOOP J

TO EARTH ROD

STEEL CONDUIT

DETAIL "B”

LIGHTNING PROTECTION FOR

BUILDING

METAL CLAMP

AR TERMINAL

FLAT SADDLE

DETAIL "A”

60Cm

SELF DRILLING

EXPANSION. ANCHOR
X
(SUPPLY BY VENDOR)

AIR_TERMINAL

NOTES

1— ALL DIMENSIONS ARE IN MILLIMETER.
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AN

SWITCHGEAR
ROOM

*

S i s i s i i o )

¢

CABLE
BASEMENT

BUILDING LIGHTNING PROTECTION SECTION

NOTES

LEGEND
REFERENCE DRAWING ‘ DRG. No.
ITEM| UNIT DESCRIPTION QTY. REMARKS
| SET | AR TERMINAL ROD WITH BASE 1
2 | SET |INSPECTION PIT WITH EARTH ROD 1
3 | M |STEEL CONDUIT, H.D. GALV. 18
4 | M |STRUT CHANNEL, STL, HD. GALV. 50Wx40Hx2.5 04
5 PIPE CLAMP (920 OR 3/47) 2
3 EA IRON BUSHING, ELECT. GALV. 2
7 | - |SEALNG COMPOUND - KEY PLAN
8 | SET |CLAMP FOR CONNECTOR TAPE 10
9 | SET |CHEMICAL ANCHOR BOLT WITH NUT, M6 8
1a SET | TEST CLAMP, CDPPER TAPE TO EARTHING WIRE 1
11| M |COPPER FLAT BAR AS REQ'D
12 | M |EARTHING CABLE WITH PVC INSULATION, Y/G AS REQ'D
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AR TERMINAL
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25MM x 3Mut 3
COPPER BAR

TRANSFORMER

GROUND INSPECTION PIT 16" SQUARE |
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FINISHED
GRADE

CLEAN DRY SAND

GROUNDING WIRE

70 MAN
GROUNDING  LOOP
(EARTH CABLE )

GROUNDING ROD —-

L

LIGHTNING AIR TERMINAL

AR TERMINAL
ELECTRONIC TYPE

COPPER STRIP
25MM x 3MM (TP.) P

NOTES

. FOR LIGHTNING AIR TERMINAL LOCATION SEE
EARTHING PLAN OF SUBSTATIONS,

2. LIGHTNING AIR TERMINAL  SHALL BE
ELECTRONIC TYPE.
3. PROTECTION CLASS SHALL BE L.
4. PROTECTION RADIUS OF LIGHTNING AIR TERMINAL
SHALL BE ACC. TO BUILDING ARCH AND
VENDOR RECOMMENDATION.
5. LIGHTNING SYSTEM INSTALLATION SHALL BE
CONFIRMED BY VENDOR BEFORE INSTALLATION.
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AR TERMINAL
FLAT SADDLE
SEE DETAIL "A”
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BRANCH CONNECTOR
(NOTE "8")
na neyn
TYPE A TYPE B
LIGHTNING POLE ITEM| UNIT DESCRIPTION QTY. REMARKS
@ 1 CRINP TYPE TERMINAL LUG, 16 sgmm. 1-EA
N BOLT & NUT WITH 1-SPRING,2—FLAT WASHERS - KEY PLAN
SIZE : M10x25L, FOR EARTH LUG
3 ELECTRODE, DRIVING SIDE, 19mm. 1500L 1-EA
RW_H-I-H_F\ 4 ELECTRODE, COUPLING SIDE, 19mm. 1500L 1-EA
5 COUPLING FOR ELECTRODE 1-EA
rl 6 EARTH CLAMP FOR SINGLE CONDUCTOR 1-EA
7 RIGID PVC PIPE 20mm. DIA. 3D0L 1-EA
WELD 8 UNISTRUT CHANNEL([—40x30x 10x2.5tx120L ) 1-EA
@ 9 UNISTRUT CLAMP WITH BOLT/NUT. 20mm DIA. 1-SET
10 MASONRY ANCHOR WITHOUT STUD. Ms 1-EA
1" BOLT WITH 1-SPRING, 1-FLAT WASHER SIZE 1-SET
:MBx15L. FOR MASONRY ANCHOR
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ITEM | UNIT DESCRIPTION QTY. REMARKS
1 TEST JOINT, GUN METAL 1
2 CONDUIT CLAMP 1
3 RIGID HEAVY DUTY GALV STEEL CONDUIT, 32mm DIA | AS REQ'D
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NOTES

NOTE 1 NOTE 1

CADWELD CONNECTION ( TYPE: B)

CRIMP_CONNECTION (TYPE: A)

EARTHING CABLE CONNECTION

1- THE CONNECTION SHALL BE WRAPPED WITH PVC
ELECTRICAL TAPE,
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fe—————  CONDUCTOR CLAMP A"

COPPER CONDUCTOR

EARTHING CONDUCTOR HOLDING CLAMP ON STEEL STRUCTURES

SIZE

CONDUCTOR CROSS SECTION
AREA RANGE

A 10mm2 T0 50mm2
50mm2 TO 150mm?
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SPLIT BOLT TYPE
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ITEM| UNIT DESCRIPTION QTY. REMARKS
1 EARTHING CONNECTOR, FOR CABLE TO CABLE 1_EA
CONNECTION, CU ALLOY, SPLIT BOLT TYPE B

2 VINYL PLASTIC TAPE 2-M
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