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C. INTERNAL & EXTERNAL ELECTRIFICATION WORKS 
C. Internal & External Electrification Works 
1.0 GENERAL 
1.1 SCOPE OF WORK  

The electrical installation for Population Bhaban comprises electrical wiring of light, fan, small power, air-conditioning and ventilation power, water pump, fire pump, lift and all other utilities power supply in the building. This building will normally consume power from DESA 11 kv source stepped down to 415v, 3-phase 4 wire, 50 c/c, system, by 11/0.415 kv transformer within the premises. The essential power will be supplied by the generator for part of light & fan and entirely for PABX, Fire Fighting and Audio Paging System. 

High-Tech modern Telecommunication system will be incorporated in this building. 
The selected Contractor shall have to submit workshop drawings on the basis of Consultants drawing for the project for each and every item of work, at least one month before the start of particular part or parts of their work, to the Owner/Consultant for approval. Similarly, the brand, country of origin, design and / or sample etc. of all equipment, material fittings etc. as applicable and which are required for the building, either local or imported are to be approved by Owner/ Consultants, before procuring the item at site or before placing order (for imported items) for procurement, manufacturing etc. No work shall be considered complete without having such approval. 

For submission of bid, the bidder is to specify brand name, country of origin, catalogue number etc. for all equipment and materials and also attach the catalogue. 

Scheduled quantity may vary as per site requirement. Quantity of some items has been shown as unity. These are only for fixing rate, in case these items are required to be executed, to avoid NTI (Non Tendered Item). 

1.2 STANDARD, CODE & REGULATION 

The installation in general shall be carried out in conformity with the Electricity Rules of the Govt. of Bangladesh, Bangladesh National Building Code [BNBC] and the 16th edition of the Regulation for Electrical Equipment of Buildings of the Institute of Electrical Engineers (U.K), hereinafter referred as I.E.E. wiring Regulations, and the British Standard Code of practice for the relevant works. Any special requirement of the Electrical Inspector, Govt. of Bangladesh or the Power Development Board, Dhaka Electric Supply Authority, Dhaka Electric Supply Company, or the Telegraph and Telephone Board, or any other Legal Authority shall also be complied with no extra cost to the Employer. 

The following standards, in addition will be followed for design, manufacture, installation, testing and commissioning of wiring and communication system of this project: 
· Bangladesh National Building Code


BNBC

· International Electro technical Commission

IEC
· Institute of Electrical and Electronics Engineers

IEEE
· National Electrical Manufacturers Association

NEMA
· German International Standard



VDE
· International Standard Organization


ISO
· Japan International Standard



JIS
· British Standard





BS
1.3 SYSTEM DATA
The following values for power supply distribution system are standard in Bangladesh. 

Normal System Voltage (HT)




: 11KV

Maximum System Voltage (HT)




: 12KV

Normal System Voltage (LT)




: 415/263V

Maximum Permissible (LT)




: 457/263v

Frequency







: 50Hz
1.4 CLIMATIC CONDITION 
The following climatic conditions shall be considered at site. If there are specific design conditions given in the specification, design and data sheet, they shall take preference. 

· Ambient temperature: Maximum temperature occurs during the period from April to May reaching 45°C (110°F), Annual mean temperature Approximately 29°C (84°F)
· Relative humidity: April to May 60% to 70%. During rainy season, from June to September, the average Relative Humidity is 80% and reaches extreme values up to saturation point during longer periods.
· Rainfall: Maximum intensity from June to September is 200mm to 250mm. 
· The climate is tropical and has Marked Monsoon character with seasonal changes from humid and warm in rainy season to cool and dry in winter. 

2.0 SYSTEM STRUCTURE, EQUIPMENT AND INSTALLATION: 
2.1 ONDUIT WORK 

2.1.1 METAL CONDUIT 
Metal conduits shall conform to B.S. 4568 part 1 & part 2, or B.S. 31:1940, and shall be 18 SWG (minimum) thick, either solid drawn or formed and then welded. In the later case, the bore must be free from any burs. The conduits shall be black enameled or galvanized. The steel shall be such that when bends are formed, the conduit shall not break, crack, or be deformed. Appropriate sample shall be submitted prior to installation of conduit. 

G.I. conduit

G.I. conduit shall be similar to schedule 40(s). The Inside surface of the pipe must be free from any burs. All G.I. bends shall be preformed and shall be of same materials as the pipe. Recommended specifications of G.I. pipe of schedule 40(s) are as follows: 

Nominal

Outside
Inside 

Wall 


Weight of pipe 
pipe size (mm)

dia. (mm)
dia. (mm)
thickness (mm)
(lb/ft.)
25 


32.875

26.225

3.325


41.95
37.5 


47.5

40.25

3.625


67.925
50 


59.375

51.675

3.85


91.30
62.5 


71.875

61.725

5.075


144.75
75 


87.5

76.2

5.40


189.25
Junction Box, Pull Box, Circular Box, etc. 

Junction box and pull box should be made of 18 SWG (minimum) galvanized steel, sheet or any other materials as directed by the Authority, depending on where it is installed, to match with the existing construction in which these are installed. The circular box shall be of brass/PVC. Circular box made of aluminium are not acceptable. The cover (metallic or plastic) of the metallic box should be fixed by using countersunk brass screws or galvanized machine screw. Box ears shall be at least 14 SWG. Each box (except circular boxes) must have an earth block of copper or brass of appropriate size (minimum) being for one earthing lead, 3/8"x3/8"x3/8" (10mm x 10mm x 10mm) block with 3/16" (M5) drilled hole and 1/8" (M3) machine screw tapped for 24 t.p.i. where earth continuity conductors shall be screwed in. The circular box shall have at least 1/2" / (12mm) long hub. 

Sample shall be submitted prior to installation of these for approval. 
Conduit/Pipe Bends 

Whenever possible, instead of using bends, the conduit should be bent to the required angle using pipe bender. The minimum bending radii shall be such as to allow compliance with standard specification for bends in cables, and in addition the inner radii of bends shall not be less than 2
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 times the outside diameter of the conduit. 

Cable bending radius 

Minimum internal radii of bends in cables for fixed wiring

	Insulation
	Finish
	Overall Diameter
	Factor to be applied to overall diameter of cable to determine minimum internal radius of bend

	Rubber or PVC (circular/ stranded copper/aluminium conductors)
	Non- armoured
	Not exceeding 10 mm

Exceeding 10 mm but not

exceeding 25 mm

Exceeding 25 mm
	3(2) *

4(3) *

6

	
	Armoured
	Any
	6

	PVC (solid aluminium or shaped copper conductors)
	Armoured or non- Armoured
	Any
	8

	Impregnated paper
	Lead sheath
	Any
	12

	Mineral
	Copper or aluminium sheath with or without P.V.C covering
	Any
	


The recommended bending radii are given below: 
Dia. of Conduit 




Radius of Bends
20mm






125mm
25mm






150mm

32mm






200mm

38mm






225mm

If the situation warrants use of separate bends for conduit, such bends shall be made from 18 SWG steel, black enameled or galvanized. Aluminium bends must not be used. Brass/ PVC bends are acceptable. No inspection bends shall be used and at places where inspection is required, steel boxes must be used. 

Separately bends shall be used only after obtaining approval of the Engineer-in-charge. 
In case of G.I. pipes, long radius preformed bend of same materials and of required angle (22
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°, 45°, 60° & 90°) shall be used. 

G.I. pipe may be bent to required angle only after obtaining written approval of the Engineer-in-charge. 

Conduit Termination and Fittings 

At the end of a run, the conduit/G.I. pipe must terminate in a metal box, galvanized or black enameled. When a conduit is terminated in a metal box (except circular boxes), a smooth bore brass/PVC bush or ring bush must be used along with brass lock nuts of the following specification or its metric equivalent: 

LOCK NUT
	Conduit size
(mm)
	Thickness
(mm)
	O.D. (mm)
	No. of threads

	19
	1.56
	28.125
	3

	25
	4.68
	31.25
	3


LOCK NUT
	Conduit size

(mm)
	C.D. (mm)
	Length (mm)
	No. of threads
	Length of smooth bore at end (mm)

	19
	21.875
	8.59
	4
	1.95

	25
	28.125
	10.54
	5
	2.73


Installation 

Metal / G.I Conduit 

In general, conduit pipes shall have concealed installation and shall be placed over the re-bar as per drawing in the center of the slab. 

Conduits of each circuit must be laid before any of the cables are drawn in. The pipe run should be continuous throughout its length, and kept straight as far as possible. It should run either horizontally or vertically, and never at an angle. The conduits are to be properly tied with the re-bar @ 1 Meter spacing using 20 SWG G.I. wire and spacers. If the pipes are installed exposed in wall/over false ceiling these shall be placed over 10mm spacer-bar and clamped with saddle or M.S. flat bar 25mm x 3mm @ 1meter spacing using rope-plug / rowel bolt as per direction of the Engineer-in-charge at no extra cost to the Owner. 

All pipe runs should be kept clear of gas, air and steam pipes, and pipes of other services. To avoid other services pipes, the pipe should be either re-routed or set out so that at least 75mm separation is maintained between other pipes and electrical pipes. Conditions other than those stated above, if encountered by the Contractor, must be brought to the notice of the Engineer-in-charge for instructions.
Pipes installed in R.C.C. wall and column shall be placed at the time of construction of the wall. No cutting in wall and column shall be allowed without prior approval. 

2.1.2 PVC conduit

PVC conduit must conform to NEMA TC-2 & WC 1094 designed for installation of reinforcement and before casting underground, in slabs, or exposed. These shall be heavy wall rigid type-40. The minimum dimensions shall be as under: 

	Conduit nominal size (mm)
12.5

19

25

31.25

37.5

50
	O.D(mm)
21

26.25

32.875

41.5

47.5

59.375
	I.D. (mm)
15.55

20.6

26.225

34.5

40.25

51.675
	Wall Thickness (mm)
2.725

2.486

2.486

3.5

3.625

3.85
	Wt/30M (in kg)
7.264

9.988

14.528

19.522

23.608

30.36


No PVC fittings shall have wall thickness at any point less than 2mm. 
Installation 
PVC Conduit 
In general, conduit pipes shall be installed as per Art. 2.1.1. Where PVC conduit uses fittings made of PVC fiber or other insulating materials, these shall be press-fitted and then sealed with PVC solvent cement. Where metal fittings are used thread on PVC pipe may be made by using the threads on the fittings as a die. 

All exposed PVC pipe runs upto a height of 2 Meter from the floor shall be protected by a metal enclosure. 

PVC pipes shall be bent either by using a pipe bending guide lines as detailed in Art. 2.1.1. or by using a hot-box bender or by using a flame. In any event, the bending radii shall conform to relevant portion of Art. 2.1.1. and the bend must be well-formed and be without reduction in internal diameter. 

Conduit / Pipe in Floor 

All conduit / pipe shall be installed having a slope of 1:1000 towards the floor mounted pull box or cable duct so that condense or leakage water drains out easily to the pull box or cable duct. For runs of more than one conduit in the same floor the direction of slope of different conduits should be decided in such a systematic manner as to ensure an uniform drain out of the leakage. All socket joints shall be made water tight. 
No U-bend in floor shall be installed. 
2.2 CABLE WORK 

A. Material

A.1 Single Core Cable

Single core low voltage cables and conductors shall be as per BS-6004, BS2004 and VDE 0250, 0271. Conductors shall have 450/750 volt grade of PVC insulation. All cables shall be multi strand type unless otherwise specified. All flexible cables shall be as per BS-6004 unless otherwise specified. 

A.2 Multi Core Cables 

Multi-core low voltage cable shall be PVC insulated PVC sheathed copper conductor, termite proof, made and tested according to VDE 0250 and 0271 with rated voltage being 600/1000V. All cables shall be multi stranded unless otherwise specified. 
A.3 Cables directly buried in soil shall be steel wire armoured (SWA) type. 
B. Installation:
B.1 Cable in Conduit 
Single core cables are to be installed either in metal or in PVC (water grade) conduit. The conduit size shall be as specified in the drawing. Separate conduit pipe must be used for individual discipline of supply and services cables, for example, normal power, essential power, telephone, paging, fire alarm etc. It must be ensured that cables are not scratched/ damaged during pulling. For long lengths, pull boxes must be used even if not indicated in the drawings. Cable shall not be drawn round more than two 90 degree bends (or their equivalent) between two boxes in serial, and any single bend must not be less than 90°. 

B.2 Cable in Tray and Ladder 

Cables in tray or ladder shall be installed according to design, specification, standard and instruction of Engineer. Proper spacing shall be maintained for laying cable. Cables are to be fastened with tray or ladder by appropriate and approved type fasteners. 

C. Cable in Trench 

Unless otherwise stated in design and schedule, generally the size of the trench shall be of minimum 825mm-depth and 450mm width for each cable to be laid. Where more than one cable is to be laid in the trench, the width of the trench is to be increased by 150mm for each extra cable for size below 70-sq.mm and 300mm for bigger size cables. 

A cushion of sand (F.M 1.5), 125mm thick is to be placed over the bed of the trench over which the cables are to be laid. 

After laying the cable, first class brick on edge or flat is to be placed as separators in between the cables. After installation of the brick separators, sand filling is to be done upto 150 mm from the top of the bigger cable. After sand filling, one layer of first class brick flats are to be placed along the length and breadth of the trench as a protection against injury and indication that a power cable is laid. The rest of the trench shall be filled with earth, watered and rammed at 150mm layers. Between the layers a red plastic sheet is to be placed as an indication of power cable being laid. After cables are laid the original ground conditions shall be restored. But if brick pavement, drain, concrete road, or bituminous carpeted road are cut across or damaged, they shall be remedied and restored to the original specification. 

The cable route shall be as direct as possible and shall receive the Engineer's approval before excavation. 

Cables shall always be laid out or laid into the ground through GI pipe of suitable size as decided by the Consultant. No extra cost shall be paid for such pipes. The exposed end of the pipes shall be sealed using PVC or wooden plugs. 

Cable marker of approved type is to be provided in the cable trench 300mm below GL level, along the length of laid cable route at suitable intervals. 
GI cable marker in to be installed at turning point of the trench. 
After the cable is laid, it shall be tested by the Contractor in presence of the Consultant. If the test is unsatisfactory, the cost of all repairs and replacement shall be borne by the Contractor.
All surplus earth shall be removed by the Contractor at their own cost to the indicated places. 

Any damage done to any other services by the Contractor for cable laying operations shall be made good by the Contractor, at their own cost. 

All chasing and passages necessary for laying of cable indoor or outdoor shall be done by the Contractor and the same shall be made good to the satisfaction of the Consultant by the Contractor without any extra charge to the Authority. 

When trenches are left open overnight, and where road is to be cut, the Contractor shall exhibit suitable danger signal such as banners, red flags and red lamps at his own cost. Temporary arrangement by placing wooden sleepers/steel sheet etc. across the road cutting for vehicular traffic are also to be made by the Contractor at no extra cost. The Contractor shall be wholly responsible for any accident, which may occur due to the negligence of the Contractor. 

All excavations shall be filled up in layers with powdered earth and suitably watered and rammed in such a manner that after completion of the work there is no land subsidence. The road top shall be re-constructed to match the existing road pavement. 

No trench shall be dug until all cables meant for laying have been procured and brought at site store. Cost of any de-centering or shuttering and shoring of trench required to be done shall be borne by the Contractor. 

D. Road Crossing 

At road crossing, cable shall be protected from damages by passing cable through metal or concrete conduit and protecting that conduit with appropriate road construction. 

E. Cable Termination and Joint 
There shall be no twisted joint in the entire wiring system. Cables from 2.5 sq. mm and above sizes shall be terminated through cable lugs and with spring washer; nut etc. Cable gland shall be provided for cable termination at the entrance of boxes, panels, chambers etc. For armoured cables, earth tags shall be provided with cable gland, for connection with system earth or ECC. 

F. Cable Bending Radius
Refer item 2.1.1 

G. Connection of Switches 
The Switches or Isolators shall be provided at phase conductor only. 
H. Cable Colour:

All cables used must have colour as stated below: 

Two wire single phase A.C. system: 

Red, Yellow or Blue for phase

Black for neutral
Green or Green- Yellow for Earth 

Three or four wire three phase A.C. system:
Red for first phase

Yellow for second phase

Blue for third phase

Black for neutral
Green or Green/Yellow for earth 

Two wire D.C. system:
Red for positive or switch wire

Black for negative
For two wire final sub circuits
Whether A.C. or D.C. supplying lighting or power circuits, the neutral or 'middle' wire shall always be black and the phase or outer wire (no matter which phase it is connected to) shall always be red. For lighting, the red wire shall always feed the switch, and a red wire shall always be used from the switch to the light. 

I. Cable Identification 

All cables, all feeders or circuits in all distribution boards shall be provided with permanent and approved type of identification. 

2.3 EARTH CONTINUITY CONDUCTOR (ECC)
2.3.1 Earth Continuity Conductor 

A. Material

These shall be electrolytic annealed copper or 100% conductivity at 20°C (68°F) (International Annealed copper stranded) with weight resistively of 0.15328 ohmgram/m2 at 20°C (68°F) and density of 0.32177 lb/in, for meeting the requirements of BS 6360:1969 or its metric adoption. Insulated ECC shall be of green yellow colored outer cover. 

B. Installation 
The earth continuity conductor and earthing lead shall run in accordance with the drawings and direction, and all metal fittings shall be earthed with continuity conductors. All the earth continuity conductors from the various circuits, sockets, etc. shall be connected to the earthing block located near the DB/SDB. Size of earth continuity conductors shall be as stated in the drawings. All MDB/DB/SDB/ ISOLATOR/SB etc. shall be inter connected with earth continuity conductor. The earth continuity conductor shall be drawn along with the cables as per drawing and direction of Engineer and no. joint shall be allowed from earthing block to the respective earth point. Light 'and fan points, except where indicated otherwise shall not be earthed. 

2.4 LIGHT FITTING 

A. Material 

The light fitting shall be manufactured as per design, specification and schedule and shall comply with the relevant requirements of standards, including and BS 4533. 

The chokes shall comply with the requirements of BS 2818, and shall have appropriate power factor correction capacitor (250V, 3.5 MF for 20W and 40W tubes), the improved P.F shall not be less than 0.90. In no case power consumption by the choke shall be more than 1.5W. 

The starters shall be 91 W-lamp type and shall have built-in radio interference suppressor capacitor. 

All incandescent light fittings, except where specifically stated otherwise, shall have un-switched brass holders, lamp caps, complying with BS 52:1963. 

Type of lamp and detail technical data of various categories of lamps shown in design and schedule will be followed. Appropriate sample of light fitting with choke starter and any relevant control gear shall be submitted for approval, prior to installation. 

The bidders must have to submit detailed technical specification supported by catalogue for all light fittings, lamps, and accessories. The country of origin or manufacturers country, brand name, model number etc. details are also to be furnished with the bid. 

Any special feature, or equipment or control gear, such as photocell switch, time switch, power supply support battery, frame for installation of lamp and fixture, remote control wiring and equipment, relay etc required for any lamp, shall be inclusive of the respective light fitting item. No extra charge shall be there for any of such feature or support. The entire work shall be carried out as per design, standard, schedule of works and direction of Engineer. 

B. Installation 

The light fittings shall be installed in accordance with the applicable lighting layout drawings, and direction of Engineer. 

All pendant fittings shall be supported from brass ceiling base plate with at least 100mm screw-hub.
The location of outlets shown in the design shall be considered as approximate and it shall be the responsibility of the Contractor, before installation of outlet boxes, to study all related drawings and obtain precise information from the Architectural drawing and schedule. Outlets incorrectly located and lights improperly installed, or any mal-function of any lamp shall be properly relocated or replaced by the Contractor at the Contractor's expense. 
2.4.1 LAMP POST 

A. Material

The G.I pipe for lamp post shall be hot dip galvanized. The thickness of the pipe will be as below: 

Nominal pipe size (mm)




Wall thickness (mm) 

25







2.65
30







2.65

38







2.9

50







2.9

63







3.25

75







3.25

100







3.65
150







4.85
Installation 

Fabrication, installation, testing and commissioning will be done as per drawing, schedule and direction of the Engineer-in-charge. 

2.5 CEILING FAN 

A. Material:
Ceiling fan shall be of capacitor type, AC 240V single phase, 50Hz, complete with regulator, suspension rod of required length, canopy and shall be constructed in accordance with applicable B.S. The minimum air velocity for 1400mm fan at horizontal distance of 600mm from the fan center and vertical distance of 1950mm shall be 47meter minute. Appropriate sample of fan shall be submitted prior to installation for approval. 

B. Installation: 

The fans shall normally be installed at a height of 2550 mm from the floor and in accordance with the applicable fan layout drawings and direction of Engineer. Circular box with ceiling rose for fan outlet shall be at the center of the clamps. 

Fan incorrectly located or any mal-function of any fan shall be rectified or replaced by the Contractor at their own expense. 

2.6 DISTRIBUTION & SUB-DISTRIBUTION BOARD (DB AND SDB) 

A. Material 

The MDB/DB/SDB shall be as per design, specification and schedule and shall be of safety dead front fixed type, having circuit breaker, isolator, KWH Meter etc. 

Panels shall be designed for operation on a 240/4l5V, 50Hz, 3 phase, 4 wire system. The panels and bus bars shall have clearly marked identification. 

The panels shall be semi-textured powder spray finish with polyester compound, color RAL 7032-pebble gray or shall be epoxy polyester powder finish of gray Duco to BS 38 IC shade, or other approved color with standard concentric knockouts of required sizes all around. 

The DB/SDB panel material shall be steel sheet or isolative materials of min 1.5mm thickness. The panels shall have printed directory on fran1es and on/in side of door. The door is to be provided with flush lock handle. All doors are to be keyed alike. All hinges shall be concealed. All bus bar shall be isolated by proper voltage rating insulators from board body, & front side of bus bar must have protective (isolative) cover. Provision for cable entry to the DB shall be from top, bottom and sides. 

The MCB/MCCBs shall be quick-make, quick-break type, and shall have inverse time limit characteristics with instantaneous magnetic trip elements functioning on overload, earth fault and short circuit. All circuit breakers shall be 'trip free'. Ratings and frame sizes of breakers shall be in accordance with design and schedule. Each breaker shall be capable of carrying rated full load current continuously without exceeding temperature rise specified in the reference IEC standard. Circuit- breaker insulation shall be coordinated with the DB structure and shall be designed for use on 600-volt system. The MCB must comply with BS 3871: part I (1965) category M3 (5A-60A). Rated voltage 240/415V, A.C.50Hz, minimum interrupting capacity 5000 amp as per B.S. and capable of providing overload and short circuit protection, through thermal and magnetic trip actions respectively. Temperature rating, of CB shall be 400 C, preferably tropicalised (moisture fungus corrosion treated), with contacts of silver alloy. The MCCB must comply with BS 387 I; part 2 (1966). MCCB above 25A TP shall be adjustable type. 

The MCCB's shall have the following minimum symmetrical interrupting capacity as per B.S. and IEC, at 415V A.C. if not indicated otherwise: 

Upto 50 ATP




: 15 KA
51 ATP to 100 ATP



: 25 KA

101 ATP to 300 ATP



: 35KA

301 ATP to 800 ATP



: 50 KA

801 A TP to above



: 65 KA
MCB upto 63ATP or SP shall have 6 KA rating. SDC (Switch Disconnector) up to 125 ATP is 3 KA, up to 250 ATP is 4.3 KA. 

The continuous current rating of individual MCB/MCCB's may be varied within ± 15% at the time of installation without any additional cost implication. 

B. Installation 

The Board shall be installed in accordance with applicable layout drawing. Minimum height to bottom of the Board from the floor level shall be 600 mm and maximum height of any circuit breaker switch shall be 1800 mm from the same level or as specified in the drawing. The minimum depth of MDB, DB or SOB shall be 2S0 mm. where there is KWH meter in the board and 200mm where there is no KWH meter. 

The location of DB/SDB shown on design shall be considered as approximate and it shall be responsibility of the Contractor before installation of DB to study all pertinent drawings and obtain precise information from the architectural drawings. DB/SDB incorrectly located or any mal function of any equipment, instrument in any board shall be properly relocated or replaced by the Contractor at the Contractor's expense. 

Number of outgoing circuits in different .panel boards may be varied by ± 5% at the time of installation. 

2.7 SWITCH AND SWITCH / FAN REGULATOR BOARD 
A. Material 

Switch board and fan regulator board shall be as per design, specification and schedule inclusive of gang switches and fan regulators. The switches shall be vertical, single pole (l-way/2-way) 5A.A.C, white or approved color, to BS 3676:1963, complying with the test requirements for inductive, fluorescent or resistive loads as specified, and satisfy the test requirements of fluorescent lamp circuits, upto the ratings of these switches, as set out in BS 3676 amendment 3:1969. The switches must have minimum clearance of 3mm between the contacts, and a similar creepage distance. All contacts shall be faced with pure silver/silver-cadmium oxide alloy. The switch operating member shall make the speed of 'make and break' independent of the speed at which the switch is operated. Sample shall be submitted for approval prior to installation of switches. 

Each board shall have an earthing block of copper bar with 5 x 5mm drilled holes. 
B. Installation 

The switch board and fan regulator board shall be installed on wall at a height of 1.5 meter, if not specified otherwise, from the floor and at locations shown in applicable layout drawings. The fan regulators shall be installed inside the box with regulator knobs projected over the covering, if not specified otherwise. The phase wire shall be connected to the switches and the neutral wire shall be kept solid in all switch connections. The ECC shall be connected to the earth point inside the switch boards. Approved size steel boxes shall be installed at the time of construction of the wall to avoid chasing in wall. 

The location of board shown on design shall be considered as approximate and it shall be the responsibility of the Contractor, before installation switch board/regulator board boxes, to study all pertinent drawings and obtain precise information from the Architectural drawings and approved shop drawings of other trades. Switch boards/regulator boards incorrectly located shall be properly relocated at the Contractor's expenses. 

2.8 SOCKET / MCB OUTLET 

A. Material 

Socket outlets shall be as per approved color and confirming to B.S.546:1950 (3 pins) and B.S. 372: part l:1930 (2 pins). All switched sockets shall have pure silver/silver-cadmium oxide alloy contacts in which contact pressure shall be pem1anently maintained by subsidiary helical compression spring. These shall be supplied with countersunk cadmium plated fixing screws and mounted in 18 SWG (1.5 mm) hammer painted sheet steel box having brass earth point as per drawing and direction. All switch and socket outlets shall be international standard type and shall be of same manufacturer. The country of origin of switches and sockets shall be USA, UK, Germany, French or Japan. 

The Controlled sockets of MCB/MCCB, if applicable, shall be unswitched and the box shall have earth point.
The lift indicator outlets shall be made of 16 SWG sheet, (stainless steel) 
B. Installation 
The Socket/MCB/MCCB shall be installed on wall with lower end of the face plate at a height of 225mm (Skirt level) from the floor, if not specified otherwise, and locations shown in applicable design. 

The fixing of the outlets boxes shall be by means of flat head cadmium plated screws. The f1at head of the screw shall be sunk in the plates so as to finish flush with the surface of the cover. The mounting height of the outlet shall be as shown in the drawing. The earth wire shall be connected to earth point of the box to the 3rd pole of the 3-pin socket. 

2.9 EARTHING 

A. Material 
A1. Earthing Electrode 

a. Pipe Electrode 

This would be 25mm dia G.I. pipe with two 3mm dia holes across the diameter at every 1200mm at the pipe. 

b. Plate Electrode 
This earth electrode shall be cold rolled double copper plate 600mmx 600mmx3mm having provision for connecting the earthing lead. 
A2. Earthing Lead
Earthing lead shall consist of copper conductor as per specification given in 2.3. All terminal lugs shall be of copper and nut bolts of brass. 

A3. Earth Inspection Pit
The size of earth inspection pit is shown in design. 1st class brick, sand, cement, khoa shall be used for construction of earth pit. Pit cover shall be constructed by RCC slab with 10mm dia MS rod & having two holding hook of 20mm dia ms rod. 

B. Installation 

B.1 Earth Electrode 

Pipe Electrode

The pipe earth electrode shall be buried below ground level, as per design and schedule by tube-well sinking method. The terminal connected to the earth electrode shall use a brass clamp. After making the connection, the clamp shall be covered with bitumen poured hot and covered with jute cloth. 

Plate Electrode 

The plate earth electrode shall be buried below ground level as per schedule and installed in an upright position, completely surrounded by a bed of at least 300mm of charcoal and packed hard. Distance between any two-earth electrodes shall be atleast 8 meter. 

B.2 Earthing Lead

The earthing lead from the earth electrode shall be connected to the earth block in MDB/DB/SDB etc. A double run of specified copper conduct of (preferably tinned) shall be brought out of earth electrode through G.I. pipe and connected to the earth block. All earthing leads shall follow the shortest and most direct route to earth electrode and sharp bends shall be avoided. The earthing lead shall be made mechanically strong and electrically continuous and of minimum resistance. There shall be no joint in earthing lead conductor, between terminals. 

B.3 Earth Inspection Pit
The earth inspection pit shall be constructed as per design, schedule and direction of Engineer. The slab shall have level surface and the pit shall have well formed regular sides, Water curing for the slab and the pit shall be done for a minimum of 7 days. 

C. Earth Loop Resistance Test
The maximum earth loop resistance from any point in the installation, including earthing lead to the earth electrode shall not exceed the resistance specified in the relevant standard of earth test. The Contractor must ensure that the leads are efficiently bonded to all metal works of the building other than the current carrying parts. It will be the responsibility of the Contractor to provide earth tester all equipment and supports, requires for testing, and test the installation in presence of the Consultant or authorized representative of the Authority & submit earth test report to the Authority for approval. 

2.10 LIGHTNING PROTECTION SYSTEM 

The building lightning protection system shall be designed and installed according to BS 6651. 

A. Material 

1. Air Terminal 
Air Tem1inal shall be of Copper or Brass of grade required for commercial electrical works, generally designate as being of 98 percent conductivity when annealed. The size and shape of the air terminal shall be as per design and schedule 
2. Roof Conductor 

Roof conductor shall be made of copper, of conductivity 100% at 20 degree C (63 degree F) with weight resistively of 0.15328 ohm-gram/sq.m at 20 degree C (62) degree F) an~ density of 0.32117 for meeting the requirement of BS 

3. Down Conductor 

Same as Roof Conductor 

4. Test Point

The test point shall be made as per design and schedule. The brass bar assembly shall be well formed for termination of down conductor and earthing lead. The conductor terminals shall be provided with tinned copper lugs of size as detailed in the design schedule and drawing. 

5. Earth Electrode 

Same as 2.9.A.2
6. Earth Inspection Pit
Same as 2.9.A.3
B. Installation 
1. Air Terminal 
Air Terminal shall be fixed with the building as per drawing and in a manner that there is no possibility of over turning. Where necessary additional braces permanently and rigidly attached with the building, shall be used. All holes necessary for installation of air terminal shall be made with proper tool, such as rowel bit, and shall be made in brick rather than in the mortar joint. 

Air terminal shall be installed in a manner to bring the tip not less than 250mm above the object to be projected. 

2. Roof Conductor

Roof conductors shall be continuous. All terminations shall be permanent, both electrically and mechanically. No bend in the conductor shall have radius of less than 200 mm and the angle of any turn shall not be less than 90º. 

The conductor shall be recessed inside building and shall be securely attached to the building by means of fasteners at intervals not exceeding 1200 mm and shall be embedded under roof finish or concealed in plaster. Fasteners shall have cross section not less than 16 SWG (1.5 mm) and shall be made of brass or copper. 

Appropriate sample of fasteners shall be submitted for approval prior to installation of roof conductor 

3. Down Conductor

The down conductor shall be continuous and shall be installed as indicated in the design and schedule. 

These shall be recessed inside building and shall be securely fastened at the rooftop and at an interval of 500 mm on wall/columns etc. by screw masonry fastener. 

4. Test Point
The test point shall be installed during construction of the building wall, and made flush with the outside wall finish at level max 1200mm height. 

Copper lugs shall be press-fitted with the conductor terminals with crippling tools, or shall be brassed, or shall use cast brass lug-block with brass nuts. The lug shall be bolted with the brass-bar by means of brass nuts & bolts supported by spring washer. 

5. Earth Electrode
Same as 2.9.B.1
6. Earthing Lead 
Same as 2.9.B.2
7. Earth Inspection Pit
Same as 2.9
C. Earth Loop Resistance Test
Same as 2.9.B.3
2.11 TELECOMMUNICATION 
The telecommunication Equipment shall be located in a room at the ground floor of the building or in any other room selected by the owner. There will be about 1500 outlets for telephone connection inside the building. 

All equipment and accessories for telecommunication system shall be of UK, USA. Germany, French, Japan, Malaysia, unless otherwise specified in any particular item. 
2.11.1 Main Distribution Frame (MDF)
Main Distribution Frame capable of connecting at least 350 ports or outlets and 24 incoming telephone to be installed in each floor. The MDF shall be suitable of accommodating most recent developed Tele-communication, telex, fax, information technology, and data line communication facilities. The MDF shall be of wall mounted or stand alone type with solderless connection. 

2.11.2 Internal Distribution 

Telephone Distribution Frame (TDF)
Each floor shall be provided with telephone distribution board to accommodate that particular floor or space telephone outlets/ports to MDF. The TOB shall be located as per design and instruction. Bangladesh T &T Boards approved type connector shall be provided in TDB for connecting incoming and outgoing lines. 

The MDF and TDB shall be of latest international standard and of Bangladesh, Malaysia, Japan, Germany, France, UK origin. 

Telephone Cable

Riser Cable

There shall be independent multicore and multipair telephone cables for connecting each floor TDB with the MDF. The riser cables for all TDBS shall be fixed with vertical ladder located in the cable duct near the stair block of the building. 

Telephone cables from Telephone Shilpa Sangst Supper Shine or any other brand approved by Bangladesh T &T Board shall be used for telephone distribution wiring. 

The size, number of core etc. of riser cable shall be as per design, standard, and schedule. 

The item includes all accessories, such as terminal lugs, nuts, washers, insulators etc. required for wiring, installation and termination of cable. 

Distribution Cable 

Individual line of 1 pair or 2 pair telephone cable as it is shown in design and schedules will be provided from floor TDB to the respective floor/area telephone outlets/ports. In general the distribution cables shall be wired concealed as per design, specification and instruction. Best quality telephone cables, of brand shall be used for distribution wiring. 

The item includes all accessories, such as terminal lugs, nuts, washers, insulators etc. required for wiring, installation and termination of cable. 
2.12 CABLE SUPPORT SYSTEM 
The item cable support system incorporate manufacture, assemble, supply and installation of following type of cable support system as per design, standard, schedule and direction of Engineer. The individual type of support system will include all of its accessories required for proper installation and make the system properly and adequately ready for laying or installation of cable. 

All equipment and accessories for cable support system shall be of UK, Germany, USA, French, Japan, Malaysia, unless otherwise specified in any particular item. 

2.12.1 PVC and Metal Conduit 

Water grade PVC pipes, G.I. or M.S. pipes of type and size as per design and schedule shall be used for installation of cables in the building. The conduit work will include bends, elbow, tee, socket, washer, conduit supports etc, all accessories complete. Any defect of any conduit material or workmanship shall be rectified or replaced by the Contractor at no extra cost. 

2.12.2 Cable tray and Cable ladder 

Galvanized or Hot- deep-galvanized steel (Minimum 2.0mm thick) cable tray and cable ladder shall be used for installation of cable, as it is shown in design and schedule. For installing cable in cable ladder and tray, appropriate standard is to be followed. Standard spaces are to be kept, between and among the cables. Approved type cable fasteners are to be used for fastening cable with tray/ladder. Tees, elbows expansion unit, reduction unit, tray or ladder supports etc. all accessories shall be inclusive of this item. 

Any defect of cable tray or ladder material manufacturing or installation shall be rectified or replaced by the Contractor at their own expense. 
2.12.3 Metal trunking

PVC or Galvanized steel (min. 1.0mm thick) metal trunking shall be used for exposed wiring as it is shown in design and data sheet. The metal trunking work include, all its accessories, such as fixing clamps, nuts, bolts, pull box, joints etc, complete. Only approved type metal trunking shall be used. Defective and wrongly installed metal trunking shall be replaced by the Contractor at their own expense. 

3.0 PABX 

The PABX shall have capacity of connecting 24 incoming 224 outgoing extendible up to 320 lines. The exchange shall be capable of handling digital dialing, pulse dialing and tone dialing simultaneously. The PABX shall be of such type that its capacity can be extended by simply adding necessary cards and without major change in the system. 

The PABX shall be of integrated solution of digital network (ISDN) generation digital switching system, 100% digitally switched electronic type. It will have its own Central Processing Unit (CPU), Time Division Multiplexer (TPM), RAM and System Hard Disk of required capacity. The system shall be capable of configuring any port for trunk or extensions. The system shall be capable of operating on PC based auto attended DID (Direct Inward Dialing) and voice mail facilities. The PABX shall be of type of low power consumption. 

The Main System Feature of PABX shall be as follows: 

System: Stored Program Controlled (SPC) systems 

386,486 Processor Technology, Fully ISDN (internal and External)

Traffic Handing Capacity: Upto 1 erl/port (Non Blocking) 

Switching Network: PCM Time division multiplex network for 64 kbit/s single channels 

Loop resistance: 2000-ohm min. for DTMF telephones

ISDN executive telephones connection facility 

ISDN attendant console with centralized attendant service 

(All system features should be available without any requirement for additional hardware) 

Flexible slot system 

Automatic switchover to battery backup for switching in case of power failure Distributed processing concept-downloading of intelligence into peripheral units 

Integrated server concept 

SW- updating of system and services at the same time
Integration of services in remote maintenance concept

Low power consumption (2W/Station) 

Minimum of 4 digit numbering 

Capable of cordless connection with DECT standard

PC based Voice Mail and auto attendant compatible

System Interfaces: 

The PABX system should be capable of following interfaces: 

Exchange

:
So (Basic rate access), S2M (Primary rate access),




Analog (HKZ/IKZ) 

Networking
:
So/S2M (with protocols: CorNet N, Q-SIG, E&M, CAS,



MFC), Analog (with WTK protocol) 

Use Interfaces
:
Upo/E, So/So bus, U200, U200, Upo, U2Blb, a/b, X.21 

System Interfaces
:
V.24. So
System Feature for the User: 
Toggling, call parking and consultation hold

Call transfer

Recall after direct call transfer (without answering)

Display Texts (multilingual) 

Open listening, hands free talking 

Dialing on-hook
Storing and dialing call numbers by means of repertory keys

Telephone Locking (Class of service changeover) 

Entering timed reminders 

Re-dial 

Accepting Second call when call is in progress

Call forwarding (internal, external) 

Different ringing cadences 

Do not disturb feature 

Busy override or call waiting

Individually issued class of service 

Individual speed calling, upto 10 Individual call numbers per telephone

System speed calling, upto 1000 central call numbers per system 

Forwarding all calls from specific trunk groups to specific internal destinations (night service) 

Callback on busy or no answer 

3.1 Attended Console 
The system shall be supplied with 1 attended console and it will have capacity to connect more l (one) consoles in future. Attended consoles shall be with necessary headgear. The console shall have 350-mm screen display including necessary function keys for operation, facilities for system checking and maintenance etc. 

The Attended Console shall have following system feature as minimum 
Distinctive ringing intervals

Attendant Override 

Extending incoming trunk calls without announcement (speed servicing)

Extending incoming trunk calls with announcement (speed servicing)

Attendant camp-on-trunk calls 

Extending outgoing trunk calls 

Interposition transfer 

Serial calls 

Attendant trunk call 

Toggling between parties 

Various Night Service Options 

Automatic recall-trunk, tie trunk and internal calls 

Call forward-don't answer, Brief/prolonged trunk Hold 

Call distribution, to ensure an even Load on all attendant consoles. 

3.2 Power Supply Unit 

The PABX shall have necessary power supply unit as required in order to operate it from a single phase 220V ± 15%, 50 Hz, power supply, and which will have integrated rectifier with output voltage- 48 volt. A voltage stabilizer of adequate capacity shall be incorporated with the unit.
3.3 Power back up unit
The system shall be incorporated with power back up unit by sealed maintenance free (SMF) battery with auto charger, so that it can give min 3 hours back up in case of power failure. 

3.4 Lightning and Surge Protection 

The Contractor must ensure that necessary surge protection unit is incorporated with P ABX unit, using miniature surge diverter for extension and trunk lines. 

3.5 Telephone Set

Three types of telephone set shall be incorporated in this complex 
Executive Telephone Set
Features: 
ISDN Telephone set with integrated Hands free talking facility, display, and following feature keys: 

Hands free talking
12 feature keys and LEDs

Interactive user prompting

Open listening 

Alphanumeric LCD display with two 24-character lines 

Calling party's number (internal, external via ISDN), calling party's name (internal) 

Forwarded call, second call during a call in progress
Date, time, positive/negative acknowledgement on dialing system functions 

DPIDTMF Display Telephone Set: (Type-1) 

Features: 

Hands free, open listening, on hook dialing

12digit display with pictograms, 

16 one touch dialing button of 22 digits each,

Call duration display in minutes and seconds

Electronic lock with PIN code, 

Hot key option when telephone is locked, 

Flash time programmable, mute key, redial for last dialed number,

Recal1/Flash Key, pulse or tone (DTMF) programmable, 

Ringing tone and volume adjustable
Normal DP/ DTMF Telephone Set: (Type-2)

Features: 

Redial key for redialing the last dialed number

Pulse Pause ratio: 1.5:1 

Recall Key-flash function, Tone (DTMF) or pulse dialing

Temporary switchover from pulse to tone dialing (P/T key)

Ringing tone adjustable in off/low/high positions

Recall/Flash Key 

Speed dialing of 10 frequently used numbers (upto 16digits)

3 repertory keys for one-touch dialing 

Mute Key 

3.6 Training 
The Contractor is obliged to provide necessary training to the technical personnel (minimum five persons for one month) who will be involved in operation and maintenance of the system. The Contractor's training should be adequate enough for the operation and maintenance personal, so that they can smoothly run the system. No extra charge will be paid to the contractor for such training.
3.7 Make and Country of Origin
The country of origin of the Telecommunication equipment should be of Japan, UK, USA, Germany, Malaysia or France. The Contractor must mention the brand and country of origin of all equipment and must be of the latest model of the manufacturer. The bid must include detail technical data of all components, along with bid. 

The Contractor at the time of submission of bid will enclose manufacturers catalogue for specific item offered. 

4.0 AUDIO PAGING OR PUBLIC ADDRESS SYSTEM 

4.1 Technical Requirement of Audio Paging Equipment 
The Population Bhaban shall be provided with audio-paging system for emergency paging to the inhabitants in the building. The system will consists of paging microphone, ceiling/ wall speaker, individual floor volume control unit, main system console with radio/ playback unit, standby drycell batteries, automatic charger, voltage stabilizer and so on. The system in addition to nom1al announcement will do its most important job by guiding people through announcement during emergency evacuation from the building, as and when required. The system equipment will be located in the control room at ground floor and the operator console shall be located in reception area or any designated place within the building. The audio paging system will help to broadcast general public announcement. All above equipment shall be as per design, specification, standard and instruction of Owner/Engineer. 

All equipment shall be of latest standard, from same manufacturer. The country of origin of audio paging equipment shall be Japan, Malaysia, UK, Germany and USA. 

4.2 Audio Paging Main Distribution wiring

Audio Paging Main Distribution wiring shall have to be done from Audio-Paging Control panel located in control room at ground floor of the building, or in any specified room by the owner, upto all Audio Paging Distribution Board (ADB) or Audio paging pull box, located at each floor. The main distribution cable shall be laid or installed along specified cable ladder located in electrical duct of the building. From control room up to electrical duct the main distribution cable shall be installed in G.I. / PVC conduit. The entire distribution wiring shall be done as per design, standard and direction of Engineer. 

4.3 Audio paging distribution board (ADB)

Audio paging distribution board (ADB) or pull boxes shall be used in each floor or each selected area for floor or area distribution. The ADB shall be made of minimum 18 SWG GI sheet, with necessary knockouts, connectors for termination of incoming and outgoing cable and all other accessories, complete as per design, standard and direction of Engineer. 

4.4 Audio Paging Distribution wiring (or point wiring) 
Audio paging distribution wiring or point wiring or outlet wiring from each floor or area distribution board or pull box up to every outlet in that floor or area, shall be done by the cable as shown in design. The wiring work includes GI/PVC conduit, bends, sockets-elbow, outlet box and all other accessories complete, except audio paging speaker, as per design, standard and direction of Engineer.
4.5 Audio Paging Speaker 

Latest model and type of audio paging speakers of internationally reputed brand such as Alkatel, OKI, TOA shall be used. The speaker shall be long lasting, high efficient, distortion free with individual volume control unit on the speaker. The item shall include connection cable, plug in unit, fitting fixing accessories, etc. all complete as per design, specification, standard and direction of Engineer. The country of origin of speakers shall be Japan, UK, Germany, Malaysia and USA. 

4.5.1 Installation 

The paging equipment, connection cables and all other accessories location and route etc. in detail are shown in the design and schedule. Manufacturing of paging equipment as well as quality of workmanship must be at the level of 100% efficient, trouble free and long lasting services by paging system. 

5.0 COMPUTER NETWORK
Provision shall be made in this building for updated computer network system installation. The provision incorporate computer network cable ladder in communication cable riser with which computer network cable can be installed from first floor to top floor. The work shall be carried out as per design, specification, standard and direction of Engineers. 

6.0 AS BUILD DRAWINGS 

The Contractor shall prepare as-built drawing of entire installation after completion of construction and all tests, and obtain approval from Owner/Consultant, and shall submit 3 (three) sets of such as-built drawing to the Owner for record. Minimum one computer soft-copy (CD) shall be accompanied with the as-built drawing. 
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