SECTION-V
Scope of Work & Technical Specification SCOPE OF WORK
The scope of work envisages the following. The New Line is to be erected Parallel to New proposed Road, the area is Marshy land. Thereby Reclamation as per site situation, is to be done for complete line, prior to erection of 11KV overhead line, check survey etc, is to be conducted thereafter two parallel new line is to be erected with complete materials.  The above work is to be done under Engineer-in- charge. After completion of line work Electrical Inspector visit is to be arrange by Contractor, even liasoning work is in the scope of contractor, however the fees will be borne by DPA, and same should be energized safely.  The sag, spans and line erection/installation guidelines must be maintained as per PGVCL norms. If any live 11kV line is crossing on the way, same is to be attended by contractor in terms of liasoning with PGVCL, for fruitful result, The approximate length of line is 4.5Km (Dual line). Whereas in some region single line will run as per site requirement.
PART-A
1. Technical Specification No.1 of Part-A: 
Supply, Installation, Testing and commissioning of 11KV overhead line with 100mm2 AAAC Conductor with RSJ 9mtr pole having 23kg/m weight (Approximate span of 30m)
Supply, Installation, testing and commissioning of 11kv line with 100 mm2 AAAC conductor(Dog) with RSJ 9mtr pole having 23kg/m weight (approximate span-30 mtr). This includes supply at site & stringing of stranded AAAC conductor code name DOG of size 100sqmm as per Indian Standard Title International Standard IS:398                      (Part-IV) Aluminium Alloy IEC : 208-1966 stranded conductor BS-3242-1970 IS : 9997-1988 Aluminium Alloy Redraw Rods IEC 104- 1987 IS : 1778-1980 Reels and Drums for bare conductors BS:1559-1949 in a minimum length of 2000meters length in wooden drum, the conductor manufacturing batch shall be of 2023 or latest and same shall be submitted along with necessary documents same is to be string on HT pin and strain insulators, binding on insulators, jumpering, the jointing in HT line will be done by twisting sleeve joints as per standard practice. Care must be taken in handling the conductor to protect against cuts, scratches or kinks. The conductor must not be drawn over hard surface ground, where it is liable to be damaged. AAAC conductors must be drawn on wooden or aluminium pulley only. Wastage and cutting should be avoided as far as possible.
Not more than 2% sag will be accepted in the materials account. The sag and spans and line erection/installation guidelines must be maintained as per PGVCL norms. Any 11kV line crossing on the way is also in the scope of the contractor and has to be executed as per the standard practice/norms of PGVCL with necessary accessories. This also includes painting with two coat of metal primer and three coat of silver paint, thereafter numbering the poles in 100mm round dia. This also includes planting the pole to 1/6th height in the ground strengthening with cement concrete and above ground level muffing is to be done. The quality of cement concrete and muffing method shall be as per Technical Specification no.1 of this document. The muffing type and method may be done as per the site requirement as per the instructions of Engineer-in- Charge in the case of special requirements as per the site.
The cross arms insulators must be so fixed that neither tilt nor bend from position. The rate quoted should be for three conductors along the route length kilometres as per Annexure-I Bill of Quantities. The sagging should be uniform for all conductors and uneven sagging will not be allowed. The ground clearance and line to line clearances, etc. have to be maintained as per latest IE Rules.
The land is soft, muddy type marshy land where poles are to be erected after excavation for erection of poles, a PCC carpet of 50mm thick shall be provided at the bottom and cured before erection of poles.
The vegetation below the line shall be removed by the contractor. The contractor shall prepare the drawing of the line work (5 copies) and shall submit all the required documents which are required for getting clearance from CEA. However, the submission, uploading of documents and payment of statutory charges are in the scope of DPT.
The below table indicates tentative (but not limited) items to be used for 1km of 11kV line for reference:

	SR
	PARTICULARS (for per km route length)
	UNIT
	QTY

	1
	9 MTR RSJ POLE (minimum 116mmX100mm)23kg/m
	NO.
	35.00

	2
	11KV	V CROSS ARM. (From Angle of 65X65X6) MS
with Hot Dip Galvanization
	NO.
	35.00

	3
	Side	clamp (65x65X6
Galvanization)
	MS
	Angle
	With
	Hot
	Dip
	NO.
	70.00

	4
	HT TOP fittings (angle from 65x65X6 M.S -150MM)
with Hot Dip Galvanization
	NO.
	35.00

	5
	(a) Anchor rod	- 1 No.
	NO.
	4.00

	6
	(b) Turn buckle	- 1 No.
	NO.
	4.00

	7
	(c) Eye Bolt	- 1No (16mmX590 mm Round Bar).
	NO.
	4.00

	8
	(d) Stay wire- 7/12
	KG
	13.60

	9
	(e) HT Guy Insulator - 1 No.
	NO.
	4.00

	10
	(f) Guy Clamp	- 1 Set.
	SET
	5.00

	11
	(a ) GI Wire No. 8 From Pole Top to Earthing Coil
	KG
	48.00

	12
	(b) Rigid PVC Pipe -20mm dia ( 1.5 Mtr)	- 1No
	NO.
	35.00

	13
	( c) Earthing Bolt
	NO
	35.00




	14
	(d) Earthing Coil (GI Wire No 8)
	NO
	35.00
	

	15
	Barbed wire
	NO.
	35.00

	16
	CAUTION & DANGER BOARD.
	NO.
	35.00

	17
	(a)22 KV Pin Insulator
	No
	105.00

	18
	(b) 22 KV GI Pin
	No
	105.00

	19
	(a)	11	KV	Ball	&	Socket	Type Comp(Polymer) Insulator(Long Rod)
	NO.
	24.00

	20
	(b) 11 KV Disc. Hardware with Hot Dip Galvanization
	Set
	24.00

	21
	AL.ALLOY CONDUCTOR 100 MM2 SIZE.
	KM.
	3.09

	22
	(a)	M.S.	Bolts &	Nuts	65x16mm	with	Hot Dip Galvanization
	KG
	1.60

	23
	(b)	M.S.	Bolts &	Nuts	180x16mm with	Hot Dip Galvanization
	KG
	35.60

	24
	(b) P.G. Clamp for 'DOG' Connectors 100 sq.mm
	No
	24.00

	25
	(c) Alu. Binding wire
	KG
	0.90

	26
	(d) HT Tape
	Mtr
	18.00


Note: Above table is just for reference and summarizes minimum requirement of materials for the 1km Route length. Actual quantity may be envisaged for total route length as per Annexure-I Bill of Quantities using reference the above table. Any item with MS has to be Hot Dip Galvanized.

2.Technical Specification No. 2 of Part-A.
Supply, Installation, Testing and commissioning of 11KV overhead line with 100mm2 AAAC Conductor with RSJ 11mtr pole (Approximate span of 30m)
Supply, Installation, testing and commissioning of 11kv line with 100 mm2 AAAC conductor (Dog) with RSJ 11mtr pole having 23kg/m weight (approximate span-30 mtr at road crossing). The above pole is to be erected at road crossing which can provide max height with stay set for mechanical stability. This includes muffing etc at site. stringing of stranded AAAC conductor code name DOG of size 100sqmm as per Indian Standard Title International Standard IS:398 (Part-IV) Aluminum Alloy IEC : 208-1966 stranded conductor BS-3242-1970 IS : 9997-1988.And same shall be submitted along with necessary documents same is to be string on HT pin and strain insulators, binding on insulators, jumpering, the jointing in HT line will be done by twisting sleeve joints as per standard practice. 



3.Technical Specification No. 3 of Part-A.
Supply, Installation, Testing and commissioning of Cement Concreting of 1:2:4 ratio mixtures for Poles / Guys including CC for Poles and Guys as per site requirement
The work includes concreting with one part of cement, two parts of specified quality sand and four parts of grit (1:2:4). The mixture should be prepared on GIsheet and should be free from the dust. Cement river sand and metal should be used by contractor at his own cost. Concrete for muffing of poles and stay rods should be cement one part, sand two parts and four parts of Metal (1:2:4). Cement, sand and metal must be got approved from our civil department and work execution will also be in their scope regarding cement concrete. The concrete shall be used in above proportion and should be thoroughly mixed at least three times in dry state before water is added and as far possible a fairly wet mixture must be used all concrete must be mixed on watertight platform. In any case, the work finishing coat of cement plaster should be applied on outer surface of the smooth.
One finishing coat of cement plaster should be applied on outer surface of the muffing. The concrete block, when slightly dried, should be kept wet continuously for period of 10 days. If the concreting work is not found as per the specifications and quality, the same is liable to be rejected. The cement concreting work and muffing has to be done in the presence of DPT representative only and work done in his absence will be rejected and no payment made thereof. The cement, sand, metal grit shall be procured by the contractor. The normal size of concreting/muffing of pole will be minimum 2m height x 1m dia per pole and size of concreting/muffing for stay will be minimum 1.2mx0.6mx0.6m. The concreting of poles, Double pole structures and guys is included in this work.

4.  Technical Specification No. 4 of Part-A. 
work includes supply, installation of additional stay set for 9mtr/11 mtr RSJ pole. Work comprises of anchor rod, turn buckle, eye bolt etc.
The work includes the supply, installation of additional stay set for 9mtr/11mtr RSJ pole. Work comprises of anchor rod, turn buckle, eye bolt and excavation of suitable pit 4' deep, fixing of stay clamp on pole, binding of GI stay wire. These additional guy sets are over and above the guys sets that are already included as a part of items under Annexure-I Bill of Quantities item no.1 as per Technical Specification no.1 and item no.4 as per Technical Specification no.4. The location of these additional guy sets will be decided as per the site conditions as per the decision of Engineer-in-Charge Deendayal Port Trust.
The stay insulators must be inserted in the stay wire on all stays as per standard practice. The wrapping of the Guy wire strands at both ends. The stay insulator must be even and must present neat appearance and with good workmanship. No stay should be left loose but should be tight and straight to withstand in say cyclone or storm of 200Kmph, the item includes refilling by cement concrete mix of ratio 1:2:4.
If stays are not required to be concreted, second option is a pre casted cement concrete block may be made by contractor will have to transport at his own cost to the site of work and will have to use for fixing of anchor rod at site. The work includes all material and labour and to the entire satisfaction of Engineer-in- charge.
The below table indicates tentative items to be used per pole for supply, installation of addition stay set of 11kV line as per PGVCL norms:


	SR
	PARTICULARS
	UNIT
	QTY

	1
	(a) Anchor rod	- 1 No.
	NO.
	2.00

	2
	(b) Turn buckle	- 1 No.
	NO.
	2.00

	3
	(c) Eye Bolt	- 1No (16mmX590 mm Round Bar).
	NO.
	2.00

	4
	(d) Stay wire- 7/12
	KG
	6.80

	5
	(e) HT Guy Insulator - 1 No.
	NO.
	2.00

	6
	(f) Guy Clamp	- 1 Set.
	SET
	2.00


Note: Above table is just for reference and summarizes minimum requirement of materials for the one guy set. Actual quantity may be envisaged as per Annexure- IBill of Quantities using reference the above table. Any item with MS has to be Hot Dip Galvanized.

 5.    Technical Specification No. 5 of Part-A. 
Supply and Installation, Testing and commissioning of DP Structure with 11KV AB Switch                           & D O Fuse on (9/11mtr RSJ POLE.
       The work involves Supply, Installation, Testing and commissioning of DP structure with, 12KV A.B. Switch, vertical mounting,3 pole, 50HZ,400Amp Rated Short Time Withstand Current for one second 16Ka rms, Rated Peak Withstand Current 40Ka peak for one second and as per IEC 61109 amended upto date along with its operating pipe with handle with polymer insulators of 22KV, H.G Fuse on 9/11 MTR RSJ POLE hot dipped all accessories of pole. The Double pole structures have to be firmly installed on the site and two layers of anticorrosive coating and three layers of high quality paint with best workmanship is to be done. Double pole structure should be solidly earthed from two points with individual earthing and a ‘Danger’ sign board should be provided on the Double Pole structure and anticlimbing device as instructed by Engineer in Charge. Apart from same MS fencing angle fencing duly grouted in ground with PCC along with iron mess having door opening for DP structure is also to be provided of size 4mtr x 4mtrx 2mtr height for safety purpose.
The below table shows tentative items (but not limited) to be used for this work. The same may be used for reference. However, the bidder is suggested to visit the site for ascertaining actual requirement of items.


	SR
	PARTICULARS (For One DOUBLE POLE STRUCTURE WITH 11 KV A.B.SWITCH & DO FUSE ON 9MTR RSJ POLE)
	UNIT
	QTY

	1
	9 MTR RSJ POLE (minimum 116mmX100mm) ,23kg/m
	NO.
	2

	2
	M.S.Angle Top FABRI.65x65x6mm - 2750mm MS with Hot Dip Galvanization
	NO.
	2

	3
	M.S.Angle 11	KV	A.B.Switch	-	Fabri	65x65x6mm- 2750mm
	NO.
	4

	4
	M.S. Angle Fabri. 65x65x6mm - 2750mm for cross bracing
	NO.
	4

	5
	11 KV A.B. SWITCH 400 AMP.
	SET
	1

	6
	Side Clamps for mounting A.B Switch (M.S Flat of size 50X6)
	NO.
	16

	7
	(a) Anchor rod - 1 No.
	NO.
	4

	8
	(b) Turn buckle - 1 No
	NO.
	4

	9
	( c ) Eye Bolt - 1No(16mmX590 mm Round Bar)
	NO.
	4

	10
	(d) Stay wire- 7/12
	KG
	11.2

	11
	(e) HT Guy Insulator - 1 No.
	NO.
	4

	12
	(f) Guy Clamp - 1 Set.
	SET
	4

	13
	(a ) GI Wire No. 8 From Pole Top to Earthing Coil
	KG
	2.32

	14
	(b) Rigid PVC Pipe -20mm dia ( 1.5 Mtr) - 1No
	NO.
	2

	15
	( c) Earthing Bolt
	NO.
	2

	16
	(d) Earthing Coil (GI Wire No 8)
	NO.
	2

	17
	(a) 11 KV Porcelain Disc Insulator
	NO.
	12

	18
	(b) 11KV Disc. Hardware
	SET
	6

	19
	11 KV COMPOSITE POLYMERIC D O FUSE
	NO.
	3

	20
	(a) M.S.Bolts & Nuts 65x16mm
	KG
	7.2

	21
	(b) M.S.Bolts & Nuts 180x16mm
	KG
	2.49

	22
	(c) P.G.Clamp for ‘Dog’ Conductor
	NO.
	9

	23
	(d) Binding tape HT for jumpering
	MTR
	20

	24
	(e) Alu. Binding wire
	KG
	0.5



Note: Above table is just for reference and summarizes minimum requirement of materials for one DP structure with 11KV A.B. Switch & D.O. Fuse on 9MTR RSJ POLE. Actual quantity may be envisaged for as per Annexure-I Bill of Quantities using reference the above table. Any item with MS has to be Hot Dip Galvanized




	6.Technical Specification No. 6 of Part-A. 
           
           This includes supply at site 11KV grade, 3 core x 300 sqmm Aluminium conductor, XLPE insulated armoured cable confirming to IS: 7098 (Part-II) 1985 with up to date amendments and of approved make with ISI mark. The manufacturer shall produce TYPE TEST certificate with similar size of cable, which shall not be more than 3 years old. The cable shall have marking/embossing at the interval of every meter showing its progressive length. During the cable inspection, the manufacturer shall show the relevant ROUTINE TESTS to inspecting authority or otherwise the manufacturer shall produce the routine test certificate during supply of cable at site. The rate shall inclusive of all taxes, excise duty, packing, forwarding, insurance, transportation and unloading at site of work etc.
The insulation shall withstand mechanical and thermal stress under steady state and transient operating conditions. The extrusion method should give very smooth interface between semi-conducting screen and insulation. The insulation of the cable shall be of high standard quality generally conforming to IS: 7098 (Part – II) – 1985 and any latest amendment to it.
[image: ]

The purchaser reserves the right to ask for documentary evidence of the purchase of various materials, (to be used for the manufacture of cable) as per checking of quality control. Quality Assurance plans shall be submitted.
The bidder shall have to submit, well in advance, the test certificates for the following routine test for approval prior to inspection of the materials for the complete lot offered for inspection at a time. (a) Conductor resistance test (b) Partial discharge test (c) High-voltage test for 5 minutes [as per Clause 19.7.2
         of IS: 7098 (Part-II) – 1985]. 





7.   Technical Specification No. 7 of Part-A.  
Laying of Double circuit (two parallel cables) 3CX300 Sq.mm (E) XLPE Cable through Hard/Soft Soil Excavation and laying through Half Round Pipe (2 Nos.) 6" inner Diameter and 1 Meter length. The work includes laying of 3Cx300 sqmm underground cable. For any length of cable that extends beyond the standard drum length of the cable, such extension has to be done with proper cable joining kits and techniques as per latest IE standards with excellent workmanship. All the cable ends that terminate at pole structures should be brought out from the ground only in HDPE pipes of appropriate size carrying single individual cable inside each HDPE pipe. The cable end should be terminated as per standard practice as per IE rules with best workmanship. Tagging of the cables with precise nomenclature is mandatory.
This includes laying of double circuit 3 core x 300Sq.mm HT armoured aluminium Conductor XLPE Cable of 11KV Grade (excluding supply of cable) through excavation of trench 0.75-meter-wide and 1-meter-deep in soft/hard soil. Each cable should be placed inside RCC Half Round Pipe of 6" inner Dia and 1 Meter length and such RCC Half Round Pipes must be placed in such a fashion so as to provide support under the cable with one half and covering over the cable with the other half. The same trench would be used to place two circuits (cables) side by side in horizontal fashion and these cables would run through two RCC pipes individually. The minimum distance between such RCC pipes throughout the route length should be 0.3m.
The bed of 50mm of river sand shall be provided in the bottom of the excavated trench. The RCC Pipe shall be laid over the bed of river sand. This includes filling of gaps by fresh river sand and filling the trench up to at least 400mm height from bottom by fresh river sand. The remaining filling of the trench shall be done with the excavated stuff & should be watered and rammed properly to its original position. The excess excavated stuff shall be disposed off from the Site of work and spread in low lying areas as directed by Engineer in Charge or his nominee. The contractor shall provide heat shrinkable straight through joints of relevant size of approved make if the laying of cable shall be more than standard drum length. This includes all labour and material as directed by Engineer-in-Charge. Such cable joints shall be under the scope of work of the contractor at no extra cost or obligation from DPA. Such cable joining work is completely to be done by the contractor at his own cost.
Cable laying, shall include the route marker, cable tagging, dressing, removing the old             unused cable if any, appropriate size of glands & ferrule work as per requirement etc.

8 Technical Specification No.8 of Part-A
Laying of Double circuit (two parallel cables) 3CX300 Sq.mm (E) XLPE Cable through RCC/Road/Rail Crossing by Putting Suitable HDPE pipe in between Crossing
This includes Laying 3 core x 300 Sq.mm 11kV XLPE cable by putting suitable diameter HDPE pipe, through road/Rail/RCC crossing at a depth of 3 meters from Ground level and gradually the depth will be reduced at both sides finally it will come to 1 meter from ground level. If the Road/RCC crossing length more than length of HDPE coil pipe can be used of suitable size, so that pushing and pulling of cable within such pipes is unaffected and fuss free & then lay across the Rail/Road crossing. Single cable shall be passed through one pipe, the excavated stuff shall be disposed off from the Site of work and spread in low laying area.
In case of Rail Crossing, firm shall put earthing across rail track, both end, their own cost as per IE rule & act. The HDPE pipe should be laid using Horizontal Boring using Horizontal auguring machine for all the Road/Railway/RCC crossings.
Cable lying, which shall include the route marker, cable tagging, dressing, removing the old unused cable from the route, appropriate size of glands & ferrule work as per requirement etc. 

9.Technical Specification No.9 of Part-A
Supply, fixing and testing of Outdoor Cable Termination kit for 11kV 300sqmm XLPE Cable

This includes supply of heat shrink outdoor end Termination kit on HT (11 KV) 3CX300 Sq.mm (E) cable the rate shall be inclusive of all taxes, including transportation loading & unloading at site the jointing lit shall be of fresh batch of 2023-24 for  both end for all three phases.
HT Joint shall be carried out precisely on cable. This work includes all labour and material as directed by Engineer-in-Charge. The Heat Shrinkable Outdoor Termination offered shall be complete with all parts necessary for their effective and trouble-free operation. The Heat Shrinkable Outdoor Termination offered shall conform to the relevant standards and be of high quality, sturdy, robust and of good design and workmanship complete in all respects and capable to perform continuous and satisfactory operations in the actual service conditions at site and shall have sufficiently long life in service as per statutory requirements. The Heat Shrinkable Outdoor Termination offered
The outdoor cable termination is to be mandatorily used for 11kV 300 sqmm XLPE cables termination. The cable termination at pole structures should be done with HDPE pipe of suitable diameter and as per standard practice of PGVCL. Each such HDPE pipe should contain only one cable.

10. Technical Specification No. 10 of Part-A. 
       Supply, fixing and testing of Straight Joint Cable Termination kit for 11KV 300sqmm XLPE Cable.
This includes supply of heat shrink straight through Termination kit on HT (11 KV) 3CX300 Sq.mm (E) cable the rate shall be inclusive of all taxes, including transportation loading & unloading at site the jointing lit shall be of fresh batch of 2023-24, making outdoor straight joint Termination kit on HT (11 KV) 3CX300Sq.mm (E) cable, HT Joint shall be carried out precisely with good workmanship work includes all labour and material as directed by Engineer-in-Charge. The Heat Shrinkable Straight Joint Termination offered shall be complete with all parts necessary for their effective and trouble-free operation. The Heat Shrinkable Outdoor Termination offered shall conform to the relevant standards and be of high quality, sturdy, robust and of good design and workmanship complete in all respects and capable to perform continuous and satisfactory operations in the actual service conditions at site and shall have sufficiently long life in service asper statutory requirements. The Heat Shrinkable Outdoor Termination offered

The Straight joint cable termination is to be mandatorily used for 11kV 300 sqmm XLPE cables termination. The cable termination at pole structures should be done with HDPE pipe of suitable diameter and as per standard practice of PGVCL. Each such HDPE pipe should contain only one cable.
11. Technical Specification No. 11 of Part-A. 
Supply and installation of Earthing coils at each end of the cable individually for each cable individually for each end of the cable

The work includes supply and installation of Earthing coils at each end of the cable individually for each cable. Earthing coils shall be fabricated from soft GIWire Hot Dip Galvanized. The Hot Dip galvanized wire shall have clean surface and shall be free from paint enamel or any other poor conducting material. The coil shall be made as per REC constructions standard. The Hot Dip galvanizing shall conform to IS: 2629/1966, 2633/1972 and 4826/1969 with latest amendments.
DIMENSIONAL REQUIREMENT:-
Nominal dia. of GI Wire – 4 mm (Tolerence +/- 2.5%)
Minimum no. of turns – 115 Nos.
External dia of Coil (Min) – 50 mm
Length of Coil (Min) – 460 mm
Free length of GI Wire at one end coil (Min.) – 2500 mm
The turns should be closely bound.  Weight of one finished Earthing Coils (min.) 
– 1.850 Kg.

 12.Technical Specification No.12 of Part-A.
Supply and Installation of Reflective Signboard as per description
This includes supply and installation of reflective sign boards at various locations as directed by Engineer-in-charge. The reflective sign boards have to be made out of Aluminium composite panel sheet with at least 3mm thickness and circular shape with minimum 90cm diameter of the circular sign board with reflective yellow coloured background and reflective red coloured bold fonts that are legible at least from a distance of 10meter. The reflective sign boards should be mounted on square GI pipes of minimum thickness 3mm and minimum length 3meter. Out of 3meter length of the GI pipe, 2.4meter should be above the ground level post installation and rest haste be grounded firmly. The base of the GI pipe should also be made with the similar GI pipe and the ‘X’ base formed should be welded properly with the main pole GI pipe using appropriate welding rods for GI pipe welding. Improper workmanship or fit and finish is liable to be rejected and is at the sole discretion of Engineer-in-charge.
 The GI pipe should be painted with double coats of anti-corrosive paint and later with black colour and reflective yellow colour alternatively as referred to in the below figure.


The installation of GI pipe should be perfectly vertical so as to make the sign board perfectly erect without any tilt and all the sign boards should be meticulously installed at almost the same height. The GI pipe base should be affirmed by muffling the base with 2.5feetx2.5feetx2feet concreting of the ratio 1:2:4 of Cement : sand : metal. The concreted structure has to be painted with waterproofing coating twice and later with two layers of yellow coloured radium paint and black paint in form of strips. Please note that the concrete structure is not shown in the above figure but has to be compulsorily installed for all the sign board GI pipes without fail. The above figure is indicative and can be used for reference for better understanding of the requirements. The land is soft, muddy type marshy land hence a PCC carpet of 50mm thick shall be provided at the bottom and cured before erection of GI pipes of sign boards wherever necessary as directed by Engineer-in-charge.

13  Technical Specification No.13 of Part-A
Guarding assembly for 1km under 11kV Overhead line with approximate pole span 30m
This work includes the supply, installation, testing and commissioning of Guarding Assembly especially at road crossing etc, as per site requirement at various locations under 11kV Overhead line using as per the standards adopted practice by PGVCL complete with labour & materials and as per the directions of Engineer-in-Charge.

14 Technical Specification No.14 of Part-A
Reclamation of land and approach are for erection of Tension pole, guys and concreting etc. at Various Tension Pole.

Reclamation of land in which construction of granular sub-base by providing, laying, spreading and compacting CLOSE/COARSE GRADED MATERIAL spreading in uniform layers with motor grader on prepared surface and compacting with power vibratory roller of require type and capacity to achieve the desired density including all labour, watering, material, machinery, lighting, guarding, barricading complete as directed. (Mix in place method)
With material conforming to Grade-1 (size range 75mm to 0.075mm) having CBR Value-30 complete with labour & materials and to entire satisfaction of Engineer In charge.

15 Technical Specification No.15 of Part-A
Energizing of 11KV new HT line complete with TESTING and Commissioning with existing LINE including Electrical Inspectors approval after completion of 11KV Line Erection, for energizing of 11KV new HT line complete with TESTING and Commissioning with existing LINE which include Electrical Inspectors approval, which is require to obtain from District Electrical Inspector/CEA. Contractor has to complete the complete formalities for inspection of newly erected installation, inspection and commissioning activity includes permission to energize the line its liasoning work is to be paid by contractor while, DPA will pay its statutory fees. Complete work is in the scope of contractor. 

16 Technical Specification No.16 of Part-A
The work includes numbering to New erected 11KV New line and Existing 11KV Line Pole Numbering with epoxy paint, sequence for 11KV Feeder, New Pole Numbering in 11KV DC1 and DC 2 Feeder, is to be done by contractor in proper way of minimum 100 mm dia, with complete labour & materials and old number is to be erased properly.

17 Technical Specification No.17 of Part-A
Supply, Installation, Testing and Commissioning of 500kVA 11/0.43kV as per latest IS,  Outdoor Type Compact Substation with HT Panel, Transformer, LT Panel, Protection and Metering Device, etc. and other relevant accessories in a suitable enclosure with IP54 Supply, Installation, Testing and Commissioning of Outdoor Type Foundation Mounted Compact Substation of 11kV/415 Volts, equipped with 500kVA Oil immersed Transformer, 630A at 11KV with one SF6 Circuit Breaker for the primary side controls & with 800A Air Circuit Breaker as secondary side control., This also include 2nos of neutral earthing of copper & 2nos of body earthing of GI. The components shall be enclosed, by either common enclosure or by an assembly of enclosure. All the components shall comply with their relevant IS/IEC standards Protection with Metering Device. This includes all labour and material as directed by Engineer-in- Charge.
The Outdoor Package:
· Single integrated metal housing, comprising three compartments accommodating:
· HV switchgear (Protection degree of this compartment: IP65)
· Transformer (Protection degree of this compartment: IP65)
· LV switchgear (Protection degree of this compartment: IP65)

Enclosure of Compact Substation:
· 	The Outdoor enclosure of compact Substation shall be fabricated from Galvanized sheet steel 2mm thick build on heavy channel skid frame tropicalized to local weather conditions & saline atmosphere.
· 	Four nos. of Lifting lugs to be provided on top to enable lifting total package unit without any problem for site handling / lifting by crane. The metal base shall ensure rigidly for easy transport and installation to withstand the weight of the Transformer, MV & LV component.




· Ventilation openings shall be so arranged or shielded that same degree of                     specified for enclosure is obtained to reduce the equipment ambient temperature and                     prevent heating through the roof due to sun radiation the roof is to be made of double layer with foam insulation in between.
· 	The roof of the CSS should be Removable canopy type made from 2 mm thick Galvanized sheet metal with 10-degree Slope.
· 	Separation between RMU & transformer compartment and Separation between Transformer compartment & L.V compartment should be made from 2mm thick G.I sheet steel.
· 	The covers and door are the part of the enclosures when they are closed they shall provide the degree of the protection specified for the enclosure. All cover, doors or roof shall be provided with locking facility. The doors shall open outward at an angle of at least 90 degree and to be equipped with advisable to maintain them in an open position.
· 	Gland plate for RMU compartment should be made from 3mm thick M.S plate suitable for 3C x 185 Sq.mm XLPE cable 2 no’s. The gland pate should be Split type.
· 	Gland Plate for LV Compartment should be made from 3mm thick M.S plate suitable for 4 nos. outgoing cable. The gland pate should be Split type
· 	The space between Transformer, MV component and LT component shall be provided in accordance with latest IEC recommendations standard.
· 	The enclosure shall be made in such a way that the above components shall be accommodated and the accommodation of components shall be maintained as per IEC recommendation. The enclosure shall be tested by OEM as per Type Test and the relevant documents be submitted. This includes all labour and material as directed by Engineer-in-Charge.


· HV Switchgear/TRANSFORMER CIRCUIT BREAKER:
	a)
	Type
	Three pole operated simultaneously by
a common shaft.

	b)
	No of phase
	3

	c)
	Arc	interruption	in dielectric medium
	SF-6

	d)
	Type	of	Charging,
Mechanism:
	Manual	(spring	assisted)	as	well	as
motorized with 230 VAC operated motor

	e)
	Continuous Rating
	630Amp at ambient design 40 deg C

	f)
	Short Ckt Withstand
	21 KA for 3Sec

	g)
	Fault making
Capacity
	52.5 KA

	h)
	Fault	Breaking Capacity
	21 KA minimum

	i)
	Current transformer
	3 nos. epoxy cast Current Transformers with 15 VA burden STR of 21 KA for 3 second metering accuracy Class 0.5 and protection accuracy 10P10 and having of CTR 150/75/5A.




	j)
	Potential Transformer
	3-phase	draw	out	type	PT	of	Ratio 11000/110 Volts of 50 VA burden to meet with auxiliary requirement with Class 0.5 accuracy including HT fuses on both incomer end.

	k)
	Protection Relay
	Numeric type or updated version (Make: SCHNEIDER/ALSTOM/SIEMENS/C&S)
with the protection of inverse, definite time,	short	circuit,	over	current, instantaneous and earth fault, master trip and trip supervision.

	l)
	Metering Compartment
	Multi-Function meter having digital type (single)	with	voltage,	current,	PF, frequency, KW and KWH (Make – ENCRON/L&T /Secure /     )

	m)
	Accessories
	2 sets of operating handle, spring charging handle, spanner set and other required accessories.

	n)
	Optional
	One no. shunt trip and tripping coil operating on 12VDC. 2 nos. of space heater with ON/OFF switch and thermostat in each side of panel & Cable chamber




The SF-6 breaker shall be completed with necessary interconnection with fine wiring, ferruled properly including foundation bolts, earthling etc. The layout drawing, dimensional drawings and electrical wiring diagram and operation &maintenance manuals shall be supplied with SF-6 Breaker. The SF-6 breaker shall be supplied in conformity with relevant ISS i.e. with up to date amendments along with manufacturers test certificate. This includes all labour and material as directed by Engineer-in-Charge.
· TRANSFORMER:

The t r a n s f o r m e r	shall be fully tested for routine tests, as per BIS-1985. The tenderer shall furnish date regarding adequacy DIN of Transformer capacity.
	a)
	Transformer capacity
	500 KVA (Oil immersed)

	b)
	Primary voltage
	11 KV +/- 10%

	c)
	Frequency
	50 HZ

	d)
	No. of Phases
	3

	e)
	Insulation Class
	‘F’

	f)
	Cooling
	  Oil Immersed

	g)
	Temperature
	 As per standard IS

	h)
	Percentage Rise
	As per IS

	i)
	In winding
	As per standard IS

	j)
	Winding connection
	Secondary Star/Primary Delta

	k)
	Impedance
	As per IS/BIS/DIN

	l)
	Vector Group
	Dyn 11



	m)
	Neutral Grounding
	HV ungrounded
LV Solidly Grounded

	n)
	Winding material
	Copper

	o)
	Noise Level
	As per IEEE 141

	p)
	Vibration Level
	 As per standard IS

	q)
	Painting
	632 Shed of IS:5 or BIS/DIN Standard

	r)
	Tapping Range
	+/- 5%

	s)
	Losses
	Maintain as per IS/BIS/DIN

	t)
	Make
	Siemens/Crompton/BHEL/Schneider/


· LV SWITCHGEAR.

The L.V side should be designed to equip the following: -
a) Low voltage Bus bar system
  		The equipment shall have all the following features -
	a)
	LV bus bar
	From transformer LV bushing to ACB
and from ACB to MCCBs

	b)
	Bus bar size for phase & neutral
	Tinned copper busbar, size shall be as per manufacturer design. All the phases and neutral busbar shall be same rating / size.
Bus bar size for phase & neutral Suitable spreader to be provided at outgoing side of MCCB to connect 120sqmm cable	through aluminum lug.

	c)
	Bus bar support
	insulators 1 kV voltage class, SMC epoxy

	d)
	Bus bar sleeve
	insulation Color coded, for 1kv

	e)
	Bus bar rated current
	Suitable	for	800A		continuous current rating within the 10K class enclosure	@	400 C ambient temp

	
	
	ambient temp

	f)
	Bus bar short circuit
	withstand 50 kA for 1 sec



· Low voltage switchgear, ACB.
The equipment shall have all the following features -
	a)
	Rated operational voltage (V) at 50 Hz
	440V

	b)
	Rated frequency (Hz)
	50Hz

	c)
	Current rating Amps (rms)
	325Amps

	d)
	Rated insulation voltage (V) at 50 Hz
	1000

	e)
	Number of poles
	4

	f)
	Rated impulse withstand voltage(kV)
	8



	
		g)
	Rated Ultimate Short circuit breaking
capacity at 415 V, 50 Hz ( kA rms) Icu
	50

	h)
	Rated Service Short circuit breaking capacity at 415 V,50 Hz ( kA rms), Ics
	50

	i)
	Rated short circuit making capacity at 50Hz (kA peak), expressed as multiples of Icu
	105

	j)
	Rated short time withstand current for1 sec
at 50 Hz (kA rms), Icw, expressed as percentage of Icu
	50

	k)
	Category of utilization
	  As per standard

	l)
	Shutters	on ‘Trip’	&	‘Close’ push button
with sealing facility
	Yes

	m)
	Accessory mounting
	Accessories shall be front accessible plug in type.
Accessories namely motor shunt trip & closing coil, UVT etc. should be common for the entire range & shall
be suitable for both AC &
DC voltages.  Power pack unit is also be supplied for 2 hour backup

	n)
	Operating mechanism
	Spring charging stored energy type , manual & Automatic

	o)
	Mechanical life (Operating cycles)
	20000

	p)
	Indications
	Breaker shall have following mechanical indications:
1. ON, 2. OFF, 3. TRIP
4.	SPRING CHARGESTATUS

	q)
	Sensing
	True RMS based

	r)
	Type
	Microprocessor based

	s)
	Control Terminal
	Should be front accessible and minimum NO/NC contacts shall be provided for electrical interlocking.




	t)
	Protection
	As per latest standrad

	u)
	Metering required
	Multi-Function meter for measuring 3 Ph current,3 Ph Voltage, KWH, KVAH, Power Factor, Max Demand (KVA),
Fault History of Minimum Events,

	v)
	Indication
	Release shall give individual
indication for each type of fault



· Low voltage switchgear, MCCB.
	a)
	a) For 400 Amps
b) For 200 Amps
c) For 200 Amps.
d) For 100 Amps
	Outgoing feeders – 1 nos Outgoing feeders – 2nos . Outgoing feeders – 2 nos. Outgoing feeders – 4 nos

	b)
	MCCB	rated  voltage & Rated frequency (Hz)
	415v +/- 10% at 50Hz

	c)
	Number of poles
	4

	d)
	Current rating Amps (rms)
	325Amps

	e)
	MCCB rated 3 phase short circuit
breaking capacity Ics = Icu Rated impulse withstand voltage(kV)
	50 KV minimum at 415v and 50Hz

	f)
	MCCB	rated	3	phase	short circuit withstand capacity, Icw
	8kA/8KA/8KA /6 for 1sec

	g)
	Rated insulation v o l t a g e	(V) at
50 Hz MCCB mechanical & electrical
Endurance
	1000
As per IS 13947 / IEC

	h)
	MCCB category of duty
	B as per IS / IEC 947

	i)
	MCCB indications
	ON, OFF & TRIP



 
	j)
	MCCB protection
	Adjustable   /	front accessible thermal and magnetic setting. (Thermal setting   for
overload adjustable from 70% - 100% of
the	rated	current	& magnetic setting for short
circuit adjustable 4-10 times / 5-10 times).



· Safety Devices:
Rubber Mats, Fire Extinguisher & First Aid Box should include along with the Compact Substation. The rate should be inclusive of all taxes, levies, service tax, VAT loading at manufacturer’s depot, transportation and unloading at the site of work etc. This includes all labour and material as directed by Engineer-in-Charge.


     18 Technical Specification No.18 of Part-A

This includes supply at site LT XLPE 1.1KV grade, 4 core x 70 sqmm & 16sqmm Aluminium conductor, XLPE insulated armoured cable confirming to IS: 7098 (Part-I) 1985 with up to date amendments and of approved make with ISI mark. The manufacturer shall produce TYPE TEST certificate with similar size of cable, which shall not be more than 3 years old. The cable shall have marking/embossing at the interval of every meter showing its progressive length. During the cable inspection, the manufacturer shall show the relevant ROUTINE TESTS to inspecting authority or otherwise the manufacturer shall produce the routine test certificate during supply of cable at site. The rate shall inclusive of all taxes, excise duty, packing, forwarding, insurance, transportation and unloading at site of work etc.

     19 Technical Specification No.19 of Part-A

This includes laying of single length 4 core x 70 & 16sqmm Sq.mm LT armoured alluminum Conductor XLPE Cable of 1.1KV Grade (excluding supply of cable) through excavation in soft/hard soil. The trench to be excavated 0.3 mtr. wide 1.0 mtr. deep. The bed of 50mm of river sand shall be provided in the bottom of the excavated trench. The cable shall be laid over the bed of river sand. This includes providing & laying of bricks on both sides of cable lengthwise i.e. parallel to the cable and the gaps shall be filled by fresh river sand. The cable shall be covered properly. The filling of the trench shall be done with the excavated stuff & should be watered and rammed properly to its original position. The excess excavated stuff shall be disposed off from the Site of work and spreaded in low laying area as directed.







     20 Technical Specification No.20 of Part-A

This includes laying of single length cable up to 4 core x 50 & 16 Sq.mm LT armoured aluminum Conductor XLPE Cable of 1.1KV Grade (excluding supply of cable) through road crossing in the trench to be excavated 0.3 mtr wide 1.0 mtr deep. by providing of 2 lengths of RCC NP2 Class pipe of 150mm diameter, in which cable shall be passed through and second shall be kept as spare. The excavated stuff shall be disposed off from the Site of work and spreaded in low laying area as directed. The filling of the trench shall be done with material in layers of 20 cm thickness and each layer should be watered and rammed properly and road position shall be properly re-done to its original position with all material and labour as directed by Engineer- in-charge.


21 Technical Specification No.21 of Part-A

This includes supply at site, laying, fixing and connecting of G.I strip of size 50x6 mm from earth station/existing earthing system to H.T/L.T. panel, H.T/LT switchgears, Power, panel, transformer etc. as directed.
The G.I strip also shall be laid from earth station to HT/LT switch gears & transformers etc. directly connected to two separate and distinct main earth as directed and shall be clamped suitably on wall/floor or buried in the ground / pucca trench as directed. The work includes all material & labour required shall done as directed by Engineer-in-charge.

22 Technical Specification No.22 of Part-A

This includes preparation of earth station with G.I. Earth plate 600mm x 600mm. x 10mm. thickness and shall be buried in such a way that its top edge is at a depth of not less than 1.5 Meter from the surface of ground. It shall have a G.I pipe (class-B) for watering of size 20mm dia. buried vertically and adjacent to plate electrode and other end shall be provided with funnel. The two runs of G.I. flat of size 50mm x 6mm thick shall be clamped near funnel and to be taken from main earth plate. The value of earth pit shall be less than 5.
A cement concrete (ratio 1:4:8) chamber of at least 30 cm x 30 cm shall be provided just below the surface of ground over the funnel for watering and having RCC/CI cover of suitable size as directed. The pit shall be filled with alternative layer of 15cm each of charcoal and salt. This also includes removal of extra-excavated earth from the site. The work shall be carried out to entire satisfaction of Engineer-in-charge. This work includes all labour and material as directed by Engineer-in-charge.












                                                                                       PART B

  1.Technical Specification No.1 of Part-B

   The work includes dismantling of existing 9 Mtr. Octagonal Streetlight Pole from existing Location and same is to be re-installed at New Location as per the direction of Engineer-in-charge. Dismantling of existing 9 Mt. Octagonal Streetlight Pole from existing Location along with its arms and streetlight fixtures thereof removal of pole from its Original foundation bolt safely along with its LT Cable etc. removal of all street light pole obstructing proposed six-Lane road pole with its foundation is to be fixed within six-Lane road area with its existing Foundation & same is to be refixed at an interval of 30meter length including work of pole earthing, fixing of Fixtures providing power supply from its distribution power cable through mains of LT Panel complete with lugs and all necessary tightness at both end along with contactor of 100 amp, timer, 4 pole MCCB of 100 ampere along with connectors etc. to entire satisfaction of Engineer In Charge this also includes numbering to streetlight pole complete with labour and materials. 

2.Technical Specification No.2 of Part-B

      Dismantling of existing Double circuit DC 1 and DC 2 Over head Line removal of existing double circuit 11KV DC 1 and DC 2 Over head line, removal of jumpers, old conductors, pin/disc insulators, hardware removing and stacking of fabrication items, also existing poles are to be cut from ground level and same is to be stacked as directed by Engineer in charge.
	



                 Signature of                                                                                           Executive Engineer (Electrical)
                CONTRACTOR                                                                                                  Deendayal Port Authority           
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