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Emergency 

Supply
Voltage Phase Freq

Rated

Power

Shaft

Power
Effic'y PF

C I S O/X [V] 1/3 [hz] [kW] [kW] [%] [%]

Compressor

1 Compressor Main Drive Motor 2 2 X 6000 3 50 440 356 - -

2 Space Heater for Main Motor 2 2 X 230 1 50 0.173 0.173 - -

3 44C-40002A/B-M2 Compressor Enclosure fan motor 2 2 X 380 3 50 3 2.31 - -

4 UPS Power - - -

5 Normal Power 2 2 X 230 1 50 1 - - -

6 44C-40001A/B-M3 2 2 X 230 1 50 0.37 0.37

7 44P-40001A/B Oil Pump 2 2 X - - - - - - - Driven through gearbox

8 Compressor Main Drive Motor 2 2 X 6000 3 50 250 196 - -

9 Space Heater for Main Motor 2 2 X 230 1 50 0.173 0.173 - -

10 44C-80001A/B-M2 Compressor Enclosure fan motor 2 2 X 380 3 50 3 2.31 - -

11 UPS Power - - -

12 Normal Power 2 2 X 230 1 50 1 - - -

13 44C-80001A/B-M3 2 2 X 230 1 50 0.37 0.37

14 44P-80001A/B Oil Pump 2 2 X - - - - - - - Driven through gearbox

15 Roots blower Main Drive Motor 2 2 X 6000 3 50 250 193 - -

16 Space Heater for Main Motor 2 2 X 230 1 50 0.173 0.173 - -

17 44C-80002A/B-M2 Roots blower enclosure fan motor 2 2 X - - - - - - - Driven through gearbox

18 UPS Power - - -

19 Normal Power 2 2 X 230 1 50 1 - - -

20 44P-80002A/B Oil Pump 2 2 X - - - - - - - Driven through gearbox

21 Compressor Main Drive Motor 2 2 X 6000 3 50 590 479 - -

22 Space Heater for Main Motor 2 2 X 230 1 50 0.173 0.173 - -

23 44C-80004A/B-M2 Compressor enclosure fan motor 2 2 X - - - - - - - Driven through gearbox

24 UPS Power - - -

25 Normal Power 2 2 X 230 1 50 1 - - -

26 44C-80004A/B-M3 2 2 X 230 1 50 0.37 0.37

27 44P-80004A/B Oil Pump 2 2 X - - - - - - - Driven through gearbox

28 Compressor Main Drive Motor 3 2 1 X 6000 3 50 250 197 - -

29 Space Heater for Main Motor 3 2 1 X 230 1 50 0.173 0.173 - -

30 44C-80005A/B/C-M2 Compressor enclosure fan motor 3 2 1 X 380 3 50 3 2.31 - -

31 UPS Power - - -

32 Normal Power 3 2 1 X 230 1 50 1 - - -

33 44C-80005A/B/C-M3 2 2 X 230 1 50 0.37 0.37

34 44P-80005A/B Oil Pump 3 2 1 X - - - - - - - Driven through gearbox

Air Compressor LPS

Air Compressor LPS

Oil demister motor

Oil demister motor

44LPS-80004A/B

44C-80005A/B/C-M1

44LPS-80005A/B/C

ELECTRICAL LOAD LIST

Air Compressor LPS

Description RemarksNo. Item No. Q'ty

Operation 

Mode

N2 Compressor LPS

44C-40001A/B-M1

44LPS-40001A/B

44C-80001A/B-M1

44LPS-80001A/B

Oil demister motor

44C-80002A/B-M1

44LPS-80002A/B

44C-80004A/B-M1

Oil demister motor

Roots blower LPS

23383-09 Utility consumption list



Emergency 

Supply
Voltage Phase Freq

Rated

Power

Shaft

Power
Effic'y PF

C I S O/X [V] 1/3 [hz] [kW] [kW] [%] [%]

ELECTRICAL LOAD LIST

Description RemarksNo. Item No. Q'ty

Operation 

Mode

Note  1. Legend ;   C : Continuous,   I : Intermittent,   S : Stand-by

23383-09 Utility consumption list



ASPC



		ELECTRICAL LOAD LIST







		No.		Item No.		Description				Q'ty		Feeding Type						Load Status						Load Type						Voltage		Phase		Freq		Rated
Power		Shaft
Power		Effic'y		PF		Remarks

												N		E		V		C		I 		S		M		F		VFD		[V]		1/3		[hz]		[kW]		[kW]		[%]		[%]

		1		Compressor

		2		44C-40001A-M1		Compressor Main Drive Motor				1		1						1						1						6000		3		50		440		356		Later By Vendor		Later By Vendor		Oil Pump Driven Through Gearbox

		3		44C-40001A-M1-SH1		Space Heater for Main Motor				1		1						1								1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		4		44C-40001A-M3		Compressor Ventilation Fan Motor				1		1						1						1						400		3		50		3		2.31		Later By Vendor		Later By Vendor

		5		44C-40001A-M2		Oil Demister Motor				1		1						1						1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor

		6

		7		44C-40001B-M1		Compressor Main Drive Motor				1				1						1				1						6000		3		50		440		356		Later By Vendor		Later By Vendor		Oil Pump Driven Through Gearbox

		8		44C-40001B-M1-SH1		Space Heater for Main Motor				1				1						1						1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		9		44C-40001B-M3		Compressor Ventilation Fan Motor				1				1						1				1						400		3		50		3		2.31		Later By Vendor		Later By Vendor

		10		44C-40001B-M2		Oil Demister Motor				1				1						1				1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor

		11

		12		44C-80001A-M1		Compressor Main Drive Motor				1		1						1						1						6000		3		50		250		196		Later By Vendor		Later By Vendor		Oil Pump Driven Through Gearbox

		13		44C-80001A-M1-SH1		Space Heater for Main Motor				1		1						1								1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		14		44C-80001A-M3		Compressor Ventilation Fan Motor				1		1						1						1						400		3		50		3		2.31		Later By Vendor		Later By Vendor

		15		44C-80001A-M2		Oil Demister Motor				1		1						1						1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor

		16

		17		44C-80001B-M1		Compressor Main Drive Motor				1				1						1				1						6000		3		50		250		196		Later By Vendor		Later By Vendor		Oil Pump Driven Through Gearbox

		18		44C-80001B-M1-SH1		Space Heater for Main Motor				1				1						1						1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		19		44C-80001B-M3		Compressor Ventilation Fan Motor				1				1						1				1						400		3		50		3		2.31		Later By Vendor		Later By Vendor

		20		44C-80001B-M2		Oil Demister Motor				1				1						1				1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor

		21

		22		44C-80002A-M1		Roots Blower Main Drive Motor				1		1						1						1						6000		3		50		250		193		Later By Vendor		Later By Vendor		Ventilation Fan Driven Through V-Belt

		23		44C-80002A-M1-SH1		Space Heater for Main Motor				1		1						1								1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		24

		25		44C-80002B-M1		Roots Blower Main Drive Motor				1				1						1				1						6000		3		50		250		193		Later By Vendor		Later By Vendor		Ventilation Fan Driven Through V-Belt

		26		44C-80002B-M1-SH1		Space Heater for Main Motor				1				1						1						1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		27

		28		44C-80004A-M1		Compressor Main Drive Motor				1		1						1						1						6000		3		50		560		479		Later By Vendor		Later By Vendor		Ventilation Fan/Oil Pump Driven Through Gearbox

		29		44C-80004A-M1-SH1		Space Heater for Main Motor				1		1						1								1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		30		44C-80004A-M2		Oil Demister Motor				1		1						1						1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor

		31

		32		44C-80004B-M1		Compressor Main Drive Motor				1				1						1				1						6000		3		50		560		479		Later By Vendor		Later By Vendor		Ventilation Fan/Oil Pump Driven Through Gearbox

		33		44C-80004B-M1-SH1		Space Heater for Main Motor				1				1						1						1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		34		44C-80004B-M2		Oil Demister Motor				1				1						1				1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor

		35

		36		44C-80005A-M1		Compressor Main Drive Motor				1		1						1						1						6000		3		50		250		197		Later By Vendor		Later By Vendor		Oil Pump Driven Through Gearbox

		37		44C-80005A-M1-SH1		Space Heater for Main Motor				1		1						1								1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		38		44C-80005A-M3		Compressor Ventilation Fan Motor				1		1						1						1						400		3		50		3		2.31		Later By Vendor		Later By Vendor

		39		44C-80005A-M2		Oil Demister Motor				1		1						1						1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor

		40

		41		44C-80005B-M1		Compressor Main Drive Motor				1		1						1						1						6000		3		50		250		197		Later By Vendor		Later By Vendor		Oil Pump Driven Through Gearbox

		42		44C-80005B-M1-SH1		Space Heater for Main Motor				1		1						1								1				230		1		50		0.173		0.173		Later By Vendor		Later By Vendor

		43		44C-80005B-M3		Compressor Ventilation Fan Motor				1		1						1						1						400		3		50		3		2.31		Later By Vendor		Later By Vendor

		44		44C-80005B-M2		Oil Demister Motor				1		1						1						1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor

		45

		46		44C-80005C-M1		Compressor Main Drive Motor				1				1						1				1						6000		3		50		250		197		Later By Vendor		Later By Vendor		Oil Pump Driven Through Gearbox

		47		44C-80005C-M1-SH1		Space Heater for Main Motor				1				1						1						1				230				50		0.173		0.173		Later By Vendor		Later By Vendor

		48		44C-80005C-M3		Compressor Ventilation Fan Motor				1				1						1				1						400		3		50		3		2.31		Later By Vendor		Later By Vendor

		49		44C-80005C-M2		Oil Demister Motor				1				1						1				1						230		1		50		0.37		0.37		Later By Vendor		Later By Vendor
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Sample2





								ELECTRICAL LOAD LIST



		No.		Unit		Item No.		Description		Q'ty		Operation Mode						Load Type		Emergency Supply		Voltage		Phase		Freq		Rated
Power		Shaft
Power		Effic'y		PF		Remarks

				(Note 5)								C		I 		S		M/H/O
(Note 6)		O/X
(Note 7)		[V]		1/3		[hz]		[kW/kVA]
(Note 3)		[kW/kVA]
(Note 4)		[%]		[%]

						<K-8410 A/B>		<Chilled Water Generation A/B>																																Voltage
(Project Specification)		13200

				20		  KM-8410 A/B		  Motor for Main Compressor		2		1				1		M		X		4000

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		1350 kW		1161 kW												4000

				20		  PM-8410 A/B		  Motor for Lube Oil Pump of Compressor		2		1				1		M		O		460

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		7.5 kW		5.8 kW												460

				20		  PM-8411 A/B		  Motor for Lube Oil Pump of Main Motor		2		1				1		M		O		460

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		0.75 kW		0.2 kW												220

				20		  BM-8410 A/B		  Motor for Ventilation Fan		2		1				1		M		X		460

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		0.75 kW		0.2 kW												120

				20		  E-8410		  Oil Heater for Lube Oil System of Comp		1		1						H		X		120

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		1		60		6 kVA												Exception
(Fill after informed by Vendor)

				20		  E-8411		  Oil Heater for Lube Oil System of Motor		1		1						H		X		120

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		1		60		1 kVA

				20		  E-8411 A/B		  Space heater for Motor		2		2						H		X		120

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		1		60		0.4 kVA



























																						

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		Note ;				 1. Legend ;   C : Continuous,   I : Intermittent,   S : Stand-by

						 2. All Electrical Consumers shall be listed on this format including Auxiliary Loads such as Lube Oil Pump, Electrical Heater, Control Panel, Space Heater, Stroke Controller and etc.

						 3. Rated kW : Motor Name Plate Rating or kVA Rating of the load (Rated kW or kVA per one(1) load)

						 4. Shaft kW : Mechanical Power Input to Driven Shaft to Obtain Rated Output from Driving Equipment or Absorbed Electrical Power for Non-Motor Loads

						 5. Unit No. : 20 / 21

						 6. Load Type : M (Motor) or H (Heater) or O (Others) depending on the type of load.

						 7. Emergency Supply : Vendor shall denote X (Normal) or O (Emergency) depending on Power Supply Requirement. (If power interruption is not allowed)





		※ No part of this document may be circulated, quoted, or reproduced without prior written approval from Daelim.
※ 이 정보(문서)는 대림산업㈜의 자산으로서, 허가 없는 사외반출을 금지합니다.
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참고





								ELECTRICAL LOAD LIST





		No.		Unit		Item No.		Description				Q'ty		Operation Mode						Load Type		Emergency Supply		Voltage		Phase		Freq		Rated
Power		Shaft
Power		Effic'y		PF		Remarks

				(Note 5)										C		I 		S		M/H/O
(Note 6)		O/X
(Note 7)		[V]		1/3		[hz]		[HP/kW]
(Note 3)		[HP/kW]
(Note 4)		[%]		[%]

						Rotary Valve

		1		20		  Y-5001		Purge Cloumn Rotary Valve (30")				1		1						M		X		460

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		30 / 22								ASD

		2		20		  Y-6003		Fluff Silo Rotary Valve (20")				1		1						M		X		460

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		10 / 7.5								ASD

		3		20		  -		Electric Heat Tracing for Rotary Feeder(Y-5001)				-								H		X		120		1		60		3.54 / 2.64										케이시스텍 견적서 적용 (06/22 2:29메일 수신)

		4		20		  -		Electric Heat Tracing for Rotary Feeder(Y-6003)				-								H		X		120		1		60		1.91 / 1.42										케이시스텍 견적서 적용 (06/22 2:29메일 수신)



						Compressor

		5		20		  C-6004A		Fluff Transfer Compressor Main Drive Motor				1		1						M		X		4000

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		500 / 375

		6						Space Heater for Main Motor				1		1						H		X		120		1		60		0.47 / 0.36

		7						Fluff Transfer Compressor LCP
(20-PECS-CAB-33A)		UPS Power		1		1						O		X		120		1		60		0.7 / 0.5

		8								Normal Power		1		1						M,H		X		120		1		60		6.13 / 3.8								Normal power includes Canopy Heaters, etc

		9		20		  C-6004B		Fluff Transfer Compressor Main Drive Motor				1		1						M		X		4000

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		500 / 375

		10						Space Heater for Main Motor				1		1						H		X		120		1		60		0.47 / 0.36

		11						Fluff Transfer Compressor LCP
(20-PECS-CAB-33B)		UPS Power		1		1						O		X		120		1		60		0.7 / 0.5

		12								Normal Power		1		1						M,H		X		120		1		60		6.13 / 3.8								Normal power includes Canopy Heaters, etc

		13		20		  C-6004C		Fluff Transfer Compressor Main Drive Motor				1		1						M		X		4000

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		500 / 375

		14						Space Heater for Main Motor				1		1						H		X		120		1		60		0.47 / 0.36

		15						Fluff Transfer Compressor LCP
(20-PECS-CAB-33C)		UPS Power		1		1						O		X		120		1		60		0.7 / 0.5

		16								Normal Power		1		1						M,H		X		120		1		60		6.13 / 3.8								Normal power includes Canopy Heaters, etc



						Utility Power

		17		20		  20-PECS-CAB-33		PLC Control Panel (UPS Power)				1		1						O		X		120		1		60		1.4 / 1.0								For Control Circuit

		18						PLC Control Panel (AC Clean Power)				1		1						O		X		120		1		60		1.4 / 1.0								For Control Circuit

		19						PLC Control Panel (Normal Power)				1		1						O		X		120		1		60		0.27 / 0.2								For Space Heater and Lighting













		Note ;				 1. Legend ;   C : Continuous,   I : Intermittent,   S : Stand-by

						 2. All Electrical Consumers shall be listed on this format including Auxiliary Loads such as Lube Oil Pump, Electrical Heater, Control Panel, Space Heater, Stroke Controller and etc.

						 3. Rated kW : Motor Name Plate Rating or kVA Rating of the load (Rated kW or kVA per one(1) load)

						 4. Shaft kW : Mechanical Power Input to Driven Shaft to Obtain Rated Output from Driving Equipment or Absorbed Electrical Power for Non-Motor Loads

						 5. Unit No. : 20 / 21

						 6. Load Type : M (Motor) or H (Heater) or O (Others) depending on the type of load.

						 7. Emergency Supply : Vendor shall denote X (Normal) or O (Emergency) depending on Power Supply Requirement. (If power interruption is not allowed)





						Rotary Valve

		1		21		  Y-5001		Purge Cloumn Rotary Valve (30")				1		1						M		X		460

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		30 / 22								ASD

		2		21		  Y-6003		Fluff Silo Rotary Valve (20")				1		1						M		X		460

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		10 / 7.5								ASD

		3		21		  -		Electric Heat Tracing for Rotary Feeder(Y-5001)				-								H		X		120		1		60		3.54 / 2.64

		4		21		  -		Electric Heat Tracing for Rotary Feeder(Y-6003)				-								H		X		120		1		60		1.91 / 1.42



						Compressor

		5		21		  C-6004A		Fluff Transfer Compressor Main Drive Motor				1		1						M		X		4000

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		500 / 375												Exception
(Fill after informed by Vendor)

		6						Space Heater for Main Motor				1		1						H		X		120		1		60		0.47 / 0.36

		7						Fluff Transfer Compressor LCP
(21-PECS-CAB-33A)		UPS Power		1		1						O		X		120		1		60		0.7 / 0.5

		8								Normal Power		1		1						M,H		X		120		1		60		6.13 / 3.8								Normal power includes Canopy Heaters, etc

		9		21		  C-6004B		Fluff Transfer Compressor Main Drive Motor				1		1						M		X		4000

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		500 / 375

		10						Space Heater for Main Motor				1		1						H		X		120		1		60		0.47 / 0.36

		11						Fluff Transfer Compressor LCP
(21-PECS-CAB-33B)		UPS Power		1		1						O		X		120		1		60		0.7 / 0.5

		12								Normal Power		1		1						M,H		X		120		1		60		6.13 / 3.8								Normal power includes Canopy Heaters, etc

		13		21		  C-6004C		Fluff Transfer Compressor Main Drive Motor				1		1						M		X		4000

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		

최명준(Jake): Voltage shall be selected by vendor 
per project specification.
		3		60		500 / 375

		14						Space Heater for Main Motor				1		1						H		X		120		1		60		0.47 / 0.36

		15						Fluff Transfer Compressor LCP
(21-PECS-CAB-33C)		UPS Power		1		1						O		X		120		1		60		0.7 / 0.5

		16								Normal Power		1		1						M,H		X		120		1		60		6.13 / 3.8								Normal power includes Canopy Heaters, etc



						Utility Power

		17		21		  21-PECS-CAB-33		PLC Control Panel (UPS Power)				1		1						O		X		120		1		60		1.4 / 1.0								For Control Circuit

		18						PLC Control Panel (AC Clean Power)				1		1						O		X		120		1		60		1.4 / 1.0								For Control Circuit

		19						PLC Control Panel (Normal Power)				1		1						O		X		120		1		60		0.27 / 0.2								For Space Heater and Lighting













		Note ;				 1. Legend ;   C : Continuous,   I : Intermittent,   S : Stand-by

						 2. All Electrical Consumers shall be listed on this format including Auxiliary Loads such as Lube Oil Pump, Electrical Heater, Control Panel, Space Heater, Stroke Controller and etc.

						 3. Rated kW : Motor Name Plate Rating or kVA Rating of the load (Rated kW or kVA per one(1) load)

						 4. Shaft kW : Mechanical Power Input to Driven Shaft to Obtain Rated Output from Driving Equipment or Absorbed Electrical Power for Non-Motor Loads

						 5. Unit No. : 20 / 21

						 6. Load Type : M (Motor) or H (Heater) or O (Others) depending on the type of load.

						 7. Emergency Supply : Vendor shall denote X (Normal) or O (Emergency) depending on Power Supply Requirement. (If power interruption is not allowed)
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		Note ;				 1. Legend ;   C : Continuous,   I : Intermittent,   S : Stand-by

						 2. All Electrical Consumers shall be listed on this format including Auxiliary Loads such as Lube Oil Pump, Electrical Heater, Control Panel, Space Heater, Stroke Controller and etc.

						 3. Rated kW : Motor Name Plate Rating or kVA Rating of the load (Rated kW or kVA per one(1) load)

						 4. Shaft kW : Mechanical Power Input to Driven Shaft to Obtain Rated Output from Driving Equipment or Absorbed Electrical Power for Non-Motor Loads

						 5. Unit No. : 20 / 21

						 6. Load Type : M (Motor) or H (Heater) or O (Others) depending on the type of load.

						 7. Emergency Supply : Vendor shall denote X (Normal) or O (Emergency) depending on Power Supply Requirement. (If power interruption is not allowed)





		※ No part of this document may be circulated, quoted, or reproduced without prior written approval from Daelim.
※ 이 정보(문서)는 대림산업㈜의 자산으로서, 허가 없는 사외반출을 금지합니다.
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ASPC (2)



		ELECTRICAL LOAD LIST







		No.		Item No.		Description				Q'ty		Operation Mode						Voltage		Phase		Freq		Rated
Power		Shaft
Power		Effic'y		PF		Remarks

												C		I 		S		[V]		1/3		[hz]		[kW]		[kW]		[%]		[%]

				Conveying Station / Rotary Valve

		1		44Z-20002A/B-M		Conveying Station (12")				2		2						400		3		50		2.2		1.32		-		-		VFD

		2		44Z-40001A/B-M		Conveying Station (20")				2		1		1				400		3		50		7.5		6		-		-		VFD

		3		44Z-40002A/B-M		Rotary Valve (20")				2		2						400		3		50		7.5		6		-		-		VFD

		4		44Z-40003A/B-M		Rotary Valve (20")				2		2						400		3		50		7.5		6		-		-		VFD

		5		44Z-40004A/B-M		Rotary Valve (20")				2		2						400		3		50		7.5		6		-		-		VFD

		6		44Z-20002A/B		Electric Heat Tracing for Conveying Station(44Z-20002A/B)				-								230		1		50		Later		-		-		-

		7		44Z-40001A/B		Electric Heat Tracing for Conveying Station(44Z-40001A/B)				-								230		1		50		Later		-		-		-



				Compressor

		8		44C-40001A/B-M		Compressor Main Drive Motor				2		1				1		6000		3		50		Later		Later		-		-

		9				Space Heater for Main Motor				2		1				1		230		1		50		Later		Later		-		-

		10				Fluff Transfer Compressor LCP
		UPS Power		2		1				1		230		1		50		Later		Later		-		-

		11						Normal Power		2		1				1		230		1		50		Later		Later		-		-		Normal power includes Canopy Heaters, etc

		12				Oil Pump				2		1				1		400		3		50		Later		Later		-		-

		13		44WS-50001-M		Loading Device				1		1						400		3		50		1.5		1		-		-

		14		44C-50008-M		Exhaust Fan				1		1						400		3		50		3.7		0.7		-		-



























		Note ;		 1. Legend ;   C : Continuous,   I : Intermittent,   S : Stand-by
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1. General 



1.1 Introduction 
Arya Sasol Polymer Company (ASPC) as OWNER has planned to build Polyethylene 
Plant with design capacity of 300,000 Ton annually at existing ASPC complex located in 
Pars Special Economic Energy Zone Assaluyeh, Bushehr Province of the Islamic 
Republic of Iran. 



The Plant consists of the facility to produce MDPE (Medium Density Polyethylene). 
HDPE (High Density Polyethylene), Metallocene Linear Low density(mLLDPE), and 
Metallocene Medium Density(mMDPE) as PRODUCT based on Uhde/Sazeh Basic 
Design and Available Detail Engineering Package; and ASPC Improvement list. And 
industrial buildings (such as Control Building, Substation, Laboratory and Chemical 
Warehouse). Utilities will be provided from OSBL via Mobin Petrochemical Company. 



2. Definitions 



2.1 Specific Definitions 



PURCHASER : The party who will place order with VENDOR. 



VENDOR : Any firm, company or organization engaged by PURCHASER for the 
provision of Equipment/Material to the Project 



Supplier : all other companies/organizations which are supposed to supply 
materials, equipment, labor or services required for the realization of 



Project Title        : 300 KT NEW POLYETHYLENE PLANT 



PLANT           : 
Means an integrated New Polyethylene Plant with Design Capacity of 
Product consisting of Process Unit/Units, Utilities and Offsite Facilities 
and interconnections. 



Project           : Means the performance of all work for implementation of the PLANT 
inclusive of all WORK. 



OWNER          : Arya Sasol Polymer Company (ASPC) 



CONTRACT        : Agreement Between OWNER and its CONTRACTOR 



MANAGING 
CONTRACTING(MC)   : NAMVARAN Consulting Engineers; Managers (NCE) 



CONTRACTOR      : Consortium of SAZEH Consultants and SAZEHPAD TEHRAN 
(SZP) 
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the order 



Shall : Mandatory requirements 



Should : Recommended or advisory requirements 



May : Optional 



3.            Purpose 
This specification defines the main principles to be considered for the design and 
implementation of the Electrical Bulk Materials, to be installed in the New Polyethylene 
plant at Bandar Assaluyeh, in Pars Special Energy Economic Zone (PSEEZ), in ASPC 
complex. Any deviation from the present specification and other reference documents-at 
any stage-shall be subject to CLIENT’s approval. 



4.  Geographical, Meteorological and Other Site-Specific Conditions 
The electrical equipment shall be rated in due consideration of the geographical, 
meteorological and other site-specific conditions. These are described in the Plant 
Design Basis. 



4.1 Ambient temperatures 
Maximum dry bulb (design) 48 °C 
Maximum recorded temperature 48 °C 
Maximum wet bulb (design) 41.5 °C 
Minimum recorded temperature 5 °C 
Max. Temperature for Equipment exposed to 
sunshine (design) 



85 °C 



Max. Temperature for mechanical, civil, and 
structural design 



55 °C 



Soil temperature for cable selection 30 °C 



Winterizing not to be considered. 



4.2 Ambient Air Relative Humidity 
Maximum relative humidity 100% 
Minimum relative humidity 65% 



4.3 Design Relative Humidity 



Design relative humidity 80% at 48 °C 



4.4 Data for the design of Air Conditioned areas (Offices / Control Rooms etc.) 
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Summer: 
Indoor required temperature 
Relative humidity 



 
25 °C ± 2 °C 
50% ± 5% 



Winter: 
Indoor required temperature 
Relative humidity 



 
22 °C ± 1 °C 
45% ± 5% 



4.5 Design air temperature for electrical equipment 



Maximum outdoor 55 °C 
Maximum indoor 45 °C 
Minimum outdoor 5 °C 
Maximum temperature for equipment exposed to 
sunshine (design) 



85 °C 



Maximum for motor 55 °C 



Winterizing is not required. 



Electrical Bulk Materials shall be designed and de-rated for SITE ambient condition and 
shall be capable to operate continuously at rated power for the specified altitude and 
ambient temperature and other conditions of SITE.  



4.6 Seismic Data and Earthquake 



• The plant structures, buildings and equipment foundations shall be designed to 
resist earthquake forces in accordance with ASCE 7-10/ ISDCPFS-Code 038 
and for the defined seismic risk in Soil Report and Seismology Report. 



• “Iranian Code for Seismic Resistant Design of Buildings”, Standard No. 2800. 



5. Document priority 
In event of any conflicts between documents, the priority will be given in the following 
order: 



1) Material requisition 



2) Datasheet and/or Drawings 



3) This specification 



4) Codes and standards 



6. Units 
The international system of units (SI) shall be used for all drawings and documents. 
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7. Codes and Standards 
Electrical Bulk Materials shall in general conform to the latest edition of the IEC 
(International Electro Technical Commission) publications.  And this specification is to be 
complementary to the related standards of IEC. 



The national standards of manufacturer’s country are applicable for the matters not 
specified in the IEC publication. In addition, IPS standard is valid. 



7.1 Applicable Standards 
Bare minimum relevant IEC standards are listed below; however Electrical Bulk 
Materials shall conform to the latest editions of all the applicable IEC standards. It shall 
be the SUPPLIERS’ responsibility to be or to become knowledgeable of the 
requirements of these standards and codes. Any changes or alterations to the 
equipment to make it meet standards and codes requirements shall be at the expense of 
the SUPPLIER. 



IEC 60038 2009 IEC standard voltages 
IEC 60079 2020 Electrical apparatus for explosive gas atmospheres 
IEC 60083 2015 Plugs and socket outlets for domestic and similar general use 
IEC 60309 2020 Plugs, socket-outlets and couplers for industrial purposes 
IEC 60439 2006 Low-voltage switchgear and control gear assemblies 



IEC 60446 2007 Basic and safety principles for man-machine interface, marking  
and identification - Identification of conductors by colours or numerals 



IEC 60529 2019 Degrees of protection provided by enclosures (IP Code) 
IEC 60755 2017 



 
General requirements for residual current operated protective devices 



IEC 60898-1 2020 
Electrical accessories - Circuit-breakers for overcurrent  
protection for household and similar installations - Part 1:  
Circuit-breakers for A.C. operation 



IEC 60947 2020 Low-voltage switchgear and control gear 



IEC 61000-4 2020 Electromagnetic compatibility (EMC) - Part 4-1: Testing  
and measurement techniques 



IEC 61347 2018 Lamp control gear - Part 1: General and safety requirements 
IEC 61537 2006 Cable tray systems and cable ladder systems for cable management 



8. General Requirements 



8.1 Operation & Design Life 
Electrical Bulk Materials shall be designed for minimum life duration of 20 years in the 
environment and for the duty specified herein and on the Project Data Sheets. 
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8.2 Site Conditions 
The following site conditions shall be considered for the design of Electrical Bulk 
Materials: 



8.3 Scope of Work 
This specification applies to all Electrical Bulk Materials listed in this document. 



8.4 Scope of Supply 
Electrical Bulk Materials shall be supplied complete with, but not limited to, the following 
equipment and requirements: 



• Electrical Bulk materials including socket outlets, enclosures, cable glands, multi-
cable transits, cable trays, cable ladders, cable trunking, cable markers etc. 



• Packaging and marking for transport 
• Inspection and Testing 
• Documentation, drawings and certification 
• Start up and commissioning spare parts 
• Protective coating 
• Special Tools 



8.5 Language 
All documentation and communications shall be in the English language. 



8.6 Utility Data 
The plant utility details are shown in the table below: 



 



Utilization  Voltage Phases Wires 
Incoming voltage 
Frequency AC 20 kV +/- 5% 



50Hz +/- 2% 3 3 



Main distribution voltage AC 11 kV 
Resistor Grounded 3 3 



Motors: equal and above 2500 kW AC 11 kV 3 3 
Motors: 150 kw to 2500 kW AC 6 kV 3 3 
Motors 0.2 kw to 150 kW AC 400 V + PE 3 3 
And heaters above 3kW AC 400 V + PE 3 3 
Motors up to 0.2 kW AC 230 1 2 



Socket outlets AC 
400 V + PE 
230 V+ E+N 
24 V+ E+NE 



3 
1 
1 



4 
3 
3 



Portable socket outlets  
Socket with transformer  AC 230 V+ E+N 



24 V+ E+NE 
1 
1 



3 
3 
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Distribution for PU AC 400 V + PE 3 4 
Space heaters AC 400/230 V 3/1 4/2 
Heaters AC 400/230 V 3/1 4/2 
Lighting and convenience socket outlets  AC 400/230 V+ PE+N 3/1 5/3 
Emergency power supply AC 400/230 V+ PE+N 3/1 5/3 
None process AC 400/230 V+ PE+N 3/1 5/3 



Instrumentation power supply  AC 110 V+ PE+N from 
UPS/24V 1 3 



Control voltage switchgears 6 kV and 
11 kV DC 110 V 230 V+ E+N 



 -- 2 



Control voltage for main breakers 400V 
switchgears DC 110 V , L+, L- -- 2 



Control voltage for PLC and for control 
switches DC 24 V, Grounded 



(By PLC Vendor) -- 2 



Control voltage in LV motor feeders AC 230 V, Grounded 1 2 



Lighting system AC 



230 V+ E+N 
230 V+ E+N (from 
emergency Bus) 
230 V+ E+N(from 



UPS Bus) 



1 3 



Intercommunication  
manufacture’s standard.  



AC/ 
DC 



230 V+ E+N 
back up DC 



voltage as per  



1 
L+, L- 



3 
2 



Communication systems AC 230 V 1 2 
 



8.7 Voltage Drop 
The maximum voltage drops in various sections of the electrical system shall be within 
the limits stated in the following table: 



Serial 
No. 



 
System Element 



Maximum Permissible  
Voltage Drop 



1 Bus-duct between transformer secondary and 
switchgear (MV / LV) 0.5 % 



2 



Cables between LV Switchgear and 
Downstream Switchboard 
Location of switchboard:  



 - Near LV Switchgear 
- Remote 



 
 
   
0.5 % 
2.5 % 
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3 



Maximum V o l t a g e  d r o p  m e a s u r e d  a t  
t h e  M V  m o t o r  terminal in % of rated motor 
terminal voltage  
- during running condition  
 d i  t ti   l ti  diti  



 
 
 
3 %  
15 % 



4 



Maximum Voltage drop measured at LV motor 
terminal in % of rated motor terminal voltage 



 
- during running condition 



 
- during starting or re-acceleration condition 



 
 
 
 
5 %  
15 % 



5 Cables between MDP and LDP 1 % 
6 Circuit between LDP and lighting fixtures 3 % 



7 DC Supply Circuits / AC UPS Circuits 
±5 % for DC Circuits  
±1 % for AC UPS 
Circuits 



8.8 Materials 
All materials shall be as detailed on the Project Data Sheets and referenced 
specifications. When materials are not specified the SUPPLIER may offer standard 
materials suitable for the inland environment and operating/design conditions. 



All materials shall be new and free of defects. Asbestos products shall not be used. 



8.9 Noise Limits 
The noise generated by all the equipment shall not exceed 85 dB (A) when measured at 
a distance of one (1) meter from the equipment. 



8.10 Selection of Equipment in Hazardous Area 
The selection, installation and maintenance of electrical apparatus shall be carried out in 
compliance with IEC 60079. 



For electrical equipment in hazardous areas the minimum protection will be in 
accordance with the details given in the following table. However, Luminaries, 
marshalling boxes, Junction boxes, Local Control panels and socket outlets installed in 
outdoor locations shall be of standard pattern to avoid multiplicity of different types, and 
shall be certified for use in the highest classification of hazardous area in which they are 
installed. 
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Equipment 
Zone - 1 Zone - 2 



Group IIA/IIB Group IIC Group IIA/IIB Group IIC 



Alternator for Turbo 
Expander Generator Exd / Exp Exd / Exp Exd / Exp Exd / Exp 



Power Terminal Box, 
Heater Terminal Box 
and Auxiliary Terminal 
Box for   Alternator for 
Turbo Expander 
Generator 



Exe Exe Exe Exe 



MV AC Motors Exd / Exp Exd / Exp Exd / Exp Exd / Exp 



LV AC Motors Exd Exd Exd/Exe Exd/Exe 



DC Motors Exd Exd Exd Exd 



Power Terminal Box, 
Heater Terminal Box 
and Auxiliary Terminal 
Box for   LV, MV and 
DC Motors 



Exe Exe Exe Exe 



Local Control Panel Exd / Exp Exd / Exp Exd / Exp Exd / Exp 



Lighting Fixtures Exd Exd Exd / Exe Exd / Exe 



Welding Socket Exd Exd Exd Exd 



Convenience Socket Exd Exd Exe Exe 



Cable Glands Exd Exd Exd Exd 



Electric Heaters Exd Exd Exd Exd 



Junction Box Exd Exd Exd Exd 



Marshalling Box Exd Exd Exd Exd 



Distribution Boards Exd Exd Exd Exd 



 
All electrical equipment selected for installation in a hazardous area shall be certified for 
use in accordance with IEC and the ATEX Directive (94/9/EC). 











CONTRACTOR: 
 
 



300 KT POLYETHYLENE PLANT 
ARYA SASOL POLYMER COMPANY 



(ASPC) 



OWNER: 



Specification for Electrical Bulk Materials 



MC: 



Owner Document Number  : 
OWNER 



Project No. Originator Discipline Unit Type Seq. No Rev.: Page  



3944 SZP EL 000 SPC 0020 02 13 of 24 
 



 



This document is the sole property of A.S.P.C. CO. all information contained herein may neither be reproduced, used, disclosed, transmitted nor in any way made 
public without permission of the OWNER 



The SUPPLIER shall provide details, at the time of bidding, of all electrical equipment 
systems together with the appropriate certification standards. 



Each item of electrical equipment shall have a valid Certificate of Conformity issued by 
an approved testing authority. 



The SUPPLIER shall ensure that all electrical equipment and installations forming part of 
a package to be installed in a hazardous area meets all the relevant requirements of the 
ATEX Directive (94/9/EC) and have the symbol clearly fixed to indicate compliance. 



In addition, all equipment and protective systems must be marked legibly and indelibly in 
accordance with the relevant standard. 



The Certificate of Conformity shall be issued by a Notified Body complying with the 
ATEX Directive (94/9/EC). 



A dossier shall be provided with the Installation and Operating Manual to include the 
following: 



• A schedule of electrical equipment which is certified for use in classified areas. The 
schedule should identify the manufacturer, type of equipment, category of 
explosion protection and hazardous area test certificate cross reference 



• A file of certificates associated with the hazardous area equipment with suitable 
contents schedule which contains reference to the schedule of hazardous area 
electrical equipment in order to identify all equipment conforming to a particular 
certificate. All certificates shall be in the English language. 



8.11 Ingress Protection 
The levels of ingress protection for all electrical equipment shall be in accordance with 
the following: 



All indoor equipment IP41  



All outdoor equipment IP55  



All MV and LV motors IP 54  



All terminal box of LV and MV motors IP55 



8.12 All terminal box of LV and MV motors IP55 Contractor Interfaces 
The equipment package shall be required to fall within the parameters defined in Project 
Drawings supplied by the CONTRACTOR. These parameters may include any or all of 
the following: 



1) Maximum overall package dimensions 
2) Piping nozzle locations (tie-in points) 
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3) Structural hard points / fixing locations 
4) Electrical and Instrument junction box / tie-in locations 
5) Maximum allowable weight 



9. Design Requirements 



9.1 Certified Socket Outlets & Plugs 
Certified socket outlets and plugs installed in hazardous areas shall comply with the 
requirements under the relevant IEC Standards. 



The minimum certification requirements for socket outlets and plugs installed in a 
hazardous outdoor area shall be according to clause 8.10 



The minimum enclosure construction requirements for socket outlets shall be metallic or 
glass reinforced polyester (GRP) impact, weather proof, flame proof, corrosion resistant, 
UV and oil resistant materials. 



Socket outlet enclosures shall be suitable for wall and steel column/structure mounting 
with a bolted on cover. 



The socket outlet enclosure shall be provided complete with the mounting accessories 
as required. 



All socket outlets shall be provided with screw on flaps to protect them from the weather 
and the entry of insects whilst the plug is removed. The protective flap is to be attached 
to the base by a chain. 



All cable glands entering into the socket outlet enclosure shall do so through threaded 
entries. Threaded entries shall be ISO metric tapped and located on the bottom of the 
enclosure. 



Any unused entries through "Ex" certified enclosures for hazardous areas shall be 
sealed with suitably certified plugs with at least five (5) threads engaged in the entry to 
ensure the certification is maintained. 



All socket outlets, plugs and couplers shall be colour coded according to system voltage 
as per the table below as per IEC 60309. 
 



System Voltage Colour 
230V Blue 
400V Red 



Table 1 – Colour Coding of Sockets, Plugs and Couplers 
Socket outlets, plugs and couplers of different voltages shall not be interchangeable. 
Terminations shall be of the crimped connection or compression type. Pinching screws 
or soldered lugs shall not be used. 



Each socket outlet shall be fitted with an earth terminal that is connected to the earth 
core of the incoming power cable. All metal parts (other than the current carrying 
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components) of the socket shall be electrically bonded together and connected to the 
earth terminal. 



9.1.1 Single Phase Socket Outlets 
Single-phase socket outlets shall have the following configuration: 



• Current Rating – 16 A 
• Voltage – 230 V AC @ 50Hz 
• No. of Poles - 2 Switched (Phase and Neutral) and Earth 
• No. of Pin Entries - 3 Flat (configuration of pins to suit local design standards) 
• Integral switch isolator with lockable handle actuator 



Convenience outlets of AC, 230 V, 24 V & 110VAC Portable shall be provided at 
suitable location inside the PLANT so that to be available within max. 15m from any 
inspection point (manholes, reactors, towers, and etc.). Sockets generally shall be 
explosion proof, 3 poles (single phase and grounded), 16 A, complete with plug, max. 8 
outlets on each feeder which is connected to a moulded case circuit breaker with earth 
leakage protection from lighting panel.  



A suitable number of ex-protected transportable plug and socket outlet units 230/24 V 
shall be supplied for the case of 24 V EQUIPMENT in Reactors, vessels, columns. 
Portable socket 110 V AC, 50 Hz, with transformer shall be provided. Suitable number of 
24V Ex-hand lamps shall be supplied. 



9.1.2 Multi-Phase Socket Outlets 
Multi-phase socket outlets shall have the following configuration: 



• Current Rating – 63 A 
• Voltage – 400 V AC @ 50Hz 
• No. of Poles - 4 Switched (3 Phases and Neutral) and Earth 
• No. of Pin Entries – 5 Round 
• Handle Actuator Lockable 



All Multi-phase socket outlets shall be controlled by means of a fully interlocked or load 
isolating switch. The switch shall have clear position indication and the switching 
capacity shall be at least equal to the continuous current rating of the socket for AC3 to 
IEC 60947-3. 



The complete switched socket outlet shall be interlocked to prevent the: 
• Operation of the switch if the plug is not plugged in and screwed home 
• Removal of front cover when the plug is plugged in and screwed home 
• Withdrawal of the plug when the switch is operating in the ‘on’ position 



The following points shall be considered for welding sockets:  











CONTRACTOR: 
 
 



300 KT POLYETHYLENE PLANT 
ARYA SASOL POLYMER COMPANY 



(ASPC) 



OWNER: 



Specification for Electrical Bulk Materials 



MC: 



Owner Document Number  : 
OWNER 



Project No. Originator Discipline Unit Type Seq. No Rev.: Page  



3944 SZP EL 000 SPC 0020 02 16 of 24 
 



 



This document is the sole property of A.S.P.C. CO. all information contained herein may neither be reproduced, used, disclosed, transmitted nor in any way made 
public without permission of the OWNER 



A) Rating AC, 400 V, 4 poles (3 phase and grounded) 63 A, weatherproof industrial type 
(minimum IP-55) and EX type in accordance with the area classification welding socket 
complete with probe plug and facilities to avoid under voltage plug draw in/out operation.  



B) Unless otherwise specified the sockets shall be provided within 30 m from any point 
of the PROCESS area. The sockets shall be max. of 4 welding outlets connected to 
each 4x25 mm² feeder cable.  



Multi-phase socket outlets shall be keyed to prevent incorrect installation of the plug. 
Three phase Socket outlets shall be protected by residual current devices (RCDs) 



Initial loading of branch circuits shall not exceed 75 % of their capacity.  
Demand factor of welding outlet shall be maximum 0.4.  



9.2 Certified Enclosures e.g. Outdoor Junction Boxes 
Certified outdoor junction boxes installed in hazardous areas shall comply with the 
requirements under the relevant IEC Standards. 



The minimum certification requirements for enclosures installed in a hazardous outdoor 
area shall be according to clause 8.10 



The enclosures shall be manufactured from self-fire-extinguishing and flame resistant 
material of high impact strength. Joints between separating parts shall be weatherproof 
sealed using gaskets. All external fixings shall be Aluminum alloy (LM6). The current 
carrying parts shall be made from corrosion-protected copper. 



The certified enclosures shall be suitable for wall and steel column/structure mounting. 



The certified enclosures shall be provided complete with the installation 
hardware/accessories required. 



All cable glands entering into a certified enclosure shall do so through threaded entries. 
Threaded entries shall be ISO metric tapped. Cable entries shall be provided as 
specified on the Project Data Sheets. 



All entries into certified enclosures shall be on the bottom or side of the enclosure, 
however bottom entry is preferred. Top entry is not allowed. 



All unused entries into certified enclosures for hazardous areas shall be sealed with 
suitably certified plugs with at least five (5) threads engaged in the entry to ensure the 
certification is maintained. Plugs shall be dual- certified Ex de type, and shall maintain 
the ingress protection (IP) of the equipment. 



Means shall be provided to preserve the electrical continuity of the armouring and/or 
metallic sheaths of cables by bonding the cable glands to each other and to earth. This 
can be achieved internal to the enclosure, preferably via an earth continuity plate, or by 
means of suitable proprietary earth connected by an earthing conductor to the enclosure 
earth. 



Where cables are terminated by glands into GRP enclosures with internal earth 
continuity plates, a heavy gauge locknut and serrated washer shall be used. 



Boxes shall have minimum six rail-mounted terminals in a single row, arranged in linked 
pairs, with segregated dividing plates between each linked pair. 
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Power terminals shall be raising screw clamp type. No more than two conductors shall 
be connected to any one terminal, i.e. one incoming and one outgoing conductor. If 
more than one conductor has to be terminated at the same point, then several terminals 
shall be used and proprietary metal links used to interconnect the ways. The link shall 
not occupy the same place as the conductor. 



Raised insulated barriers shall be inserted between groups of terminals intended for 
wiring operating at different voltage levels and/or different circuit functions. 



Terminals of all circuit functions other than extra low voltage shall be shrouded and fitted 
with hazard warning labels. 



Terminals to be marked L, N & E using pre marked plastic letters. 



The earth terminal shall have an additional clamp mechanism to bond to the terminal rail 
and shall be used to connect to the earth continuity plate. 



Terminals shall be mounted in a block formation on a suitable mounting rail using 
suitable end fixing plates and rail clamps. Terminals for the termination of spare cores of 
control and instrumentation cables (including individual and overall screens) shall be 
allowed for as part of the terminal block. Terminal blocks shall be referenced and 
individual terminals shall be clearly and permanently numbered on the body of the 
terminal itself. 



Terminal blocks on a mounting rail shall be mounted vertically where practical and 
arranged to provide ease of termination and adequate routing space of cable cores. 



Terminals installed in enclosures located in hazardous areas shall have component 
approval by a recognized certifying authority complying with the ATEX Directive 94/9/EC 
for use within the enclosure. The SUPPLIER shall be responsible for all heat dissipation 
calculations for the final selected configuration. 



Each Exe enclosure shall be fitted with an internal label clearly stating the maximum 
number and type of terminals allowed, maximum heat dissipation, current ratings and 
minimum conductor sizes as required to meet the hazardous area certification 
requirements for the equipment. 



9.3 Certified Cable Glands 
In general, cable glands shall generally be of the mechanical compression type and shall 
include integral facilities for securing and bonding the armoring of the cable. The gland 
manufacturer shall specify a nominated gland type and size, guaranteed to fit, for each 
cable type and size. 



Cable glands shall be of a type which is fully inspect able without the need to disturb 
cable terminations or the earth continuity of armour clamping and earthing. 



Cable glands shall maintain at least the same degree of protection against ingress of 
dust and moisture as the equipment enclosure that they enter into. 



Cable glands for termination at equipment in hazardous areas shall have component 
approval by a recognized certifying authority. 
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Cable glands shall be made of nickel plated brass or brass, have ISO metric threads and 
the length of thread shall be such that at least five (5) threads are engaged in the 
equipment enclosure entry to ensure that the certification is maintained. 



All glands shall be supplied with weather proof shrouds of thermosetting rubber material 
suitable for the environment, flame retardant, halogen free and low smoke emission. 



Adaptors and reducers for cable glands shall be made of the same material as the 
gland. 



Where adaptors or reducers are used for termination at equipment in hazardous areas, 
these shall have component approval by a recognized certifying authority as appropriate 
to the equipment type. 



All cable glands shall be provided with neoprene sealing washers between the gland 
and the outer face of the equipment or gland plate. 



9.4 Earthing 
PEG shall be laid underground. The PEG shall be PVC sheathed copper conductor. It 
shall be laid at a depth of 450 mm (minimum) below ground 



Earth electrodes shall be G.I pipes of 100mm outer diameter and 3 meters long. 



Main Earth Loop (MEL) around the substation shall be connected with PEG by single 
core PVC insulated copper cable at a minimum of 2 points and laid below ground at a 
depth of 450mm (minimum). 



Each electrical substation shall have a main copper earth bar, which shall be defined as 
the “Main Earth Bar”. 



The main earth bar inside the substation shall be connected with the low voltage cable 
to the MEL. Earth bus bars inside the substation shall be made of tinned copper and/or 
stainless steel plate and minimum size shall be 50mm x 6mm to be located at each floor 
of the substation, which shall be again interconnected to each other by an earthing 
cable. 



For instrumentation, earthing 3 earth bus of 50 x 6 mm (minimum) tinned copper shall be 
provided for the following: 



• Intrinsically Safe Earth bar (clean earth) 
• Non Intrinsically safe Earth bar 
• Safety Earth Bar 



Out of the three above, all the intrinsically safe (clean) earth buses in various panels 
shall be connected to a common dedicated clean earth pit, which shall be an 
independent standalone pit, and shall not be connected to the PEG. 



Whereas the other two earth buses (non intrinsically safe & safety earth) shall be 
connected to MEL around SIH by single core PVC insulated copper cable at two points 
using 70 sqmm single core PVC insulated copper cable. 
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9.5 Cable Tray, Cable Ladder Racking and Cable Trunking 
Cable tray, ladder rack and associated accessories shall be manufactured from heavy 
duty hot dip deep galvanized steel suitable for spanning maximum 2.5 meters (for cable 
ladders) and maximum of 2 meter (for cable trays) without excessive deflection. The 
galvanizing process shall be carried out only after all machining and fabrication is 
completed. 



Cable tray, ladder rack and associated accessories shall be manufactured from heavy 
duty hot dip deep galvanized steel to a thickness of 60~80 microns. All bolts, nuts, 
washers and threaded rods shall be made of hot dip galvanized carbon steel. 



Cable tray and ladder rack systems shall each include a range of standard fittings 
(internal/external risers, flat bends, reducers, tees, solid covers, etc.) and installation 
accessories such that complete cable support systems can be assembled and installed 
with the minimum of drilling and cutting. 



Cable tray and ladder rack angled fittings shall have an internal radius as stated in the 
requisition, but in any case shall be not less than 450mm. 



Cable ladder racking shall be constructed with 2mm thick, 150mm deep side channels 
having minimum 22mm wide flanges.  Rungs shall be slotted channel type, 1.5mm thick 
for rack width up to 600mm and 2mm thick for other widths. Rung spacing shall be not 
greater than 300mm. 



All cable tray and ladder rack incorporating integral joint systems shall include facilities 
for fitting of a purpose made flexible earth bonding strap across every joint. 



Cable tray section shall be joined together with purpose made spice plates. 



Cable support system shall comprise of main support channel, cantilever arms, bracket, 
clamps, fittings and hardware as required and shall comply with requirements specified 
in IEC-61537. Cantilever arms shall be bolted to main support channel with nuts and 
washers. 



The SUPPLIER shall furnish necessary detailed drawings of various sub components 
along with various possible combinations that can be carried out with such system with 
various tolerances and other details. 



9.6 Cable Markers 
Cable and core marker systems shall consist of user printable flame retardant heat 
shrink sleeves for cable cores and smaller diameter cables, and polyamide strips for 
larger cables. Marker strips shall have slotted ends to permit fixing to cable by means of 
nylon ties. 



Printing shall be carried out by thermal transfer process to produce durable, UV 
stabilized markers. 



Sleeves and strips shall be supplied on tractor feed backing to facilitate ease of handling 
and printing. 



All components of the marking system shall be suitable for both indoors or outdoors 
under the environmental conditions specified in clause 4. 
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9.7 Termination Kits and Jointing Kits for MV Cables 
9.7.1 Heat Shrinkable Type Cable Termination Kits 



The termination kits shall contain all the necessary materials for making the 
terminations. The heat shrinkable termination kits shall be tolerant to variations in the 
cable diameter. 



All major components of Termination kits and straight through joints shall be of a proven 
type. Non-tracking materials shall be used for protection against surface leakage 
currents. 



The heat shrinkable sleeves shall control and grade the high electrical stresses at the 
screen cut-back through a balanced combination of correct volume resistivity and 
permittivity. The efficiency of the stress control system shall enable the terminations to 
remain discharge free. Stress control sleeves shall have properties which make them 
impervious to harmful effects of corona / partial discharges. 



All heat shrinkable components shall be resistant to ultra violet radiations and totally 
impervious to moisture. Kits shall be supplied with all the relevant components for 
making a termination. 



9.7.2 Cable Joints 
Joints are only permitted when the route length exceeds the maximum manufactured 
drum length or because of the weight limitations in handling. Locations of cable joints 
shall be agreed with the site engineer. Cable joints located below ground shall be clearly 
marked with marker post. 



The medium voltage Heat Shrink Joints shall be simple, easy to install. It will also be 
suitable for polymeric and paper cables and transition jointing. The ferrule insulation 
shall be environmentally sealed and both mechanical and compression ferrules can be 
used. A wrap around outer sealing sleeve shall be used when a minimum installation 
space is available. A strong wrap around metal cage provides armour continuity and 
maximum mechanical strength. All accessories shall be included within the kit but must 
also be available to be ordered individually. 



10. Quality Assurance, Inspection & Testing 
For the activities listed below, SUPPLIER shall comply with the requirements specified in 
relevant Sections of the Material Requisition/ Bid Document, in addition to the following: 



10.1 Quality Assurance 
The SUPPLIER shall demonstrate that they operate a quality system in accordance with 
an internationally recognized standard.  The effectiveness of the quality system and the 
SUPPLIER's compliance with it shall be subject to monitoring by CLIENT and in 
addition, may be audited following an agreed period of notice. 



The SUPPLIER shall submit a quality control program for CLIENT/CONTRACTOR 
review at the time of bidding. The SUPPLIER shall provide facilities for, and cooperate 
with, CLIENT/CONTRACTOR and Inspectors during manufacturing, assembly and 
testing. 
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10.2 Inspection 
The CLIENT/CONTRACTOR or its authorized representatives shall be permitted at all 
times free access to all parts of SUPPLIER’s workshops that concern the construction 
and testing of Electrical Bulk Materials. 



10.3 Testing 
All testing shall be carried out at the manufacturer’s test facility.   Test equipment shall 
be supplied by the manufacturer and shall be calibrated within six months of the test 
date. The minimum scope of testing is summarized below. The SUPPLIER shall supply 
an ITP with the Bid. 



The SUPPLIER shall provide the CLIENT/CONTRACTOR with at least 14 calendar days 
advance notice to witness tests performed in either the SUPPLIER’s shop or his sub-
SUPPLIERs shops. 



10.3.1 Type Tests 
Type Tests shall be carried out with supervision and certification by a recognized testing 
authority. The tests shall comply with the requirements of the relevant IEC standards. 



On completion of tests and before dispatch of Electrical Bulk Materials from the 
SUPPLIER's works, the SUPPLIER shall supply a full set of test documents to the 
CLIENT/CONTRACTOR. The test documents shall include, but not be limited to, all of 
the test data for the following Type Tests: 



• Hazardous Area Certification 
• Fire Performance Tests 
• Thermal Endurance Tests 



Where previous type testing has been completed on equipment of identical design, type 
test documentation may be submitted in lieu of performing each of the listed type tests. 



10.3.2 Routine Tests 
Prior to delivery, each item shall undergo the following routine tests and checks. Tests 
shall comply with the requirements of relevant IEC standards. All tests may be 
witnessed by the CLIENT/CONTRACTOR. Full written test reports shall be submitted to 
the CONTRACTOR on completion of the tests. 



• Functional test 



10.4 Inspection and Test Plan (ITP) 
The SUPPLIER shall submit Inspection and Test Plan, in accordance with the Material 
Requisition, along with the Bid documents. The ITP shall list all inspections and tests 
proposed for the equipment by the SUPPLIER, between the date of ordering and the 
date of delivery. 



The SUPPLIER shall be responsible for the planning and execution of all inspections 
and tests, but the CLIENT’s/CONTRACTOR’s representative shall have the right to 
witness any or all of the manufacturing, inspection or tests. 
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The CLIENT/CONTRACTOR and the SUPPLIER shall sign off the final version of the 
ITP, which, thereafter, shall form part of the contract documents. 



The SUPPLIER shall notify the CLIENT/CONTRACTOR, at least two weeks in advance, 
of the date on which any of the inspections or tests nominated as Hold or Witness points 
on the ITP are due to be carried out. 



Certificates of Test shall be provided for each item of equipment to prove it has been 
satisfactorily tested to meet all the requirements of its appropriate manufacturing 
standards, whether or not witnessed by the CLIENT/CONTRACTOR. 



Where appropriate, test certificates shall state values for all test results. Tests for which 
the results are indicated as pass or fail shall be qualified by the relevant acceptance 
criteria. 



10.5 Commissioning and Start-Up 
The SUPPLIER, in their Bid, shall identify any special requirements or recommendations 
for SUPPLIER support during commissioning and startup of the equipment supplied. 
The CLIENT’s final acceptance of the equipment will be subject to a performance test 
once the equipment has been installed and commissioned. 



10.6 Training and After Sales Support 
The SUPPLIER shall comply with the relevant provisions of the Material requisition /Bid 
document for training and other activities. 



The SUPPLIER, in their Bid, shall provide details of their after sales support capability.   
SUPPLIERs shall advise their nearest service representative and nearest service facility 
to the project fabrication yard and the facility location. 



11. Protective Coatings 
All surface preparation, painting and protective coatings shall be in accordance with the 
document, titled Specification for Painting. 



Where the manufacturer’s standard painting is offered, the SUPPLIER shall submit the 
standard paint specification with the Bid for CONTRACTOR’s approval. Where the 
CONTRACTOR deems the standard painting specification as insufficient, alternative 
requirements will be negotiated during the Bid evaluation. 



All electrical equipment and conductors in contact with the atmosphere shall be suitably 
protected to prevent deterioration in the adverse environmental conditions utilizing suitable 
plating, encapsulation, marine quality varnish and materials with anti-fungal and anti-
tracking properties. 



SUPPLIER shall supply paint for the field touch-up after installation of equipment. 
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12. Nameplate Details 



12.1 Primary Nameplate 
In addition to the International Code rating plate requirements, each Electrical Bulk Item 
shall be equipped with a permanently attached primary nameplate. The name plate shall 
be engraved with equipment tag number as given in the Project data sheets. Text and 
numbering shall be clearly engraved, paint filled and a minimum of 6mm high. The 
primary nameplate shall be mounted in a prominent location secured by stainless steel 
screws or rivets. 



12.2 Tag Plates 
Unit minor sub-components such as heaters shall be fitted with a tag plate identifying 
their individual tag number only. 



Tag plates shall be manufactured from 316 stainless steel. Text and numbering shall be 
clearly engraved, paint filled and a minimum of 6mm high. 



Tag plates shall be secured by stainless steel screws or rivets. 



13. Preparation for Shipment 
The SUPPLIER shall be responsible for preparation for shipment including: packing, 
protection, preservation, labelling and marking of all items in accordance with the 
requirements stipulated in the Specification for Packing, Marking, Shipping and Storage. 



All equipment shall have been fully tested and inspected prior to packaging. No packaging 
activities shall commence without the prior consent of the CONTRACTOR. The 
CONTRACTOR shall be notified of the dates of packaging with sufficient notice to allow 
attendance for completion of inspection and release certificates without affecting the 
required delivery schedule. 



No equipment shall be allowed to leave the SUPPLIER’s premised without such certificate 
being signed, or a written waiver issued. 



14. Spare Parts & Special Tools 



14.1 Spares 
The SUPPLIER shall comply with the requirements stipulated in the applicable Bid 
document. The SUPPLIER shall identify the following spares: 



• Pre-commissioning, commissioning and start-up spares 
• Recommended spares list for two years trouble free operation 



Spares shall be itemized and priced with the Bid. 



The CLIENT shall agree Spares to be included in Purchase Order. 



The SUPPLIER shall complete the Spare Parts Interchangeability Record (SPIR) Form 
to be supplied by the CLIENT. 



The SUPPLIER shall clearly state location of factory which manufactures quoted spares. 
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14.1.1 Power Material for welding socket outlet  



A) Local Control Stations  5%  



B) Sockets 400 V AC  10 %  



C) Plugs 400 V AC  15 %  



14.2 Special Tools 
The SUPPLIER shall identify all necessary special tools required to perform routine 
maintenance and any other recommended tools for specialized procedures. 



Special tools shall be itemized and priced with the Bid. 



The CLIENT shall agree the Special Tools to be included in Purchase Order. 



The equipment Operation and Maintenance Manuals shall include a list of special tools 
and instructions on how to use them. 



15. Documentation 
The SUPPLIER shall be responsible for providing all documentation in accordance with the 
applicable document like SUPPLIER Data Requirements Schedule (SDRS) supplied by the 
CONTRACTOR. 



All documentation shall be forwarded to CONTRACTOR’s nominated address. 



Fabrication of any equipment shall not commence until the CONTRACTOR has reviewed 
and approved calculations, drawings and any other design documentation. 



As part of his Bid the SUPPLIER shall include the information requested with Bid and as 
instructed in the SDRS. 
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