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SECTION – 1: GENERAL

1.1 GENERAL DESCRIPTION AND REQUIREMENTS

The Government of Maldives requires design and build a Landing Craft, which is intended to operate in the Maldives. The TWIN SCREW Landing craft shall be design and built generally in accordance with Technical Specifications provided. The estimated deadweight of the vessel is approximately 250 tons.
The vessel is to be designed to category B, i.e. Offshore Category, where the Wind of Beaufort Force 8 or less suitable for seas up to 4 m significant wave height. Such conditions may be encountered on offshore voyages or on coasts where shelter may not be immediately available. 

The Landing crafts shall also meet the following functional requirement;

1. The vessel shall be able to accommodate minimum of 6 numbers static compaction units (estimated size 3m x 2.5m footprint) with detachable containers (estimated 6m x 2.5m footprint) that can be fixed on to the main deck area.

2. Deck space is also required to accommodate for the operations of an arm roll truck for loading and unloading the containers to and from the vessel.

3. A walkway space of minimum 900mm shall be available between the deck house and the ship sides.

4. The main deck area shall have enough space of about 3m to 4.5m transversely between the containers.

5. A bin tipper for 660L bins with space for it to move around and gain access to the containers.

The vessels shall also have the following characteristics;

a. Transom Stern
b. SKEG  
c. Flat Plate Keel  
d. Double Bottom Tanks in way of cargo tanks   
e. Tanks for Fuel Oil, Lube Oil   
f. Fresh Water Tanks  

1.2 PRINCIPAL PARTICULARS

	1. Type of Craft:
	…..
	Twin Screw Landing Craft

	2. Length Overall:     	
	…..
	30m or more To be decided based on the operational requirement

	3. Breadth Moulded:       		
	…..
	8.5m at amidships. To be decided based on the operational requirement

	4. Depth Moulded:      		
	…..
	2.30m to 2.50m

	5. Design Draft (full Load):   	
	…..
	1.80m(subject to freeboard assignment)

	6. Endurance
	…..
	400 nm (minimum)

	7. Dead Weight:
	…..
	Approximately 250 Tons DWT 

	8. Accommodation:
	…..
	8 Crew with fully air-conditioned

	9. Fresh Water Tank capacity:
	…..
	8,000 to 10,000 Ltrs. 

	10. Fuel Tank capacity:
	…..
	15,000 to 20000 Litrs 

	11. Cargo Tank capacity
	…..
	50 to 70 Cu.Meters 

	12. Classification:
	…..
	Scantling equivalent to acceptable standard (to be specified by the contractor)

	13. Port of Registry:
	…..
	Republic of Maldives

	14. Construction:
	…..
	Steel Hull built from IACS class A Grade marine steel plates

	15. Scantlings
	
	Keel plate		: 	12.00mm
Bottom plate		: 	12.00mm
Side plate 		: 	10.00mm
Main Deck plate 	: 	12.00mm
Bulkheads plate 	: 	10.00mm
Bulwark plate 	              : 	10.00mm
Deckhouse plate 	: 	6.00mm
Wheelhouse plate 	: 	6.00mm


	16. Main Engine:
	…..
	2 x 400BHP each Cummins OR Yanmer or equivalent marine diesel (350KW/405 BHP)


	17. Gear Box:			
	…..
	2 x 400BHP, ZF MARINE Model with a Gear Ratio: 3:1 or 4:1


	18. Genset:
	…..
	Minimum of 1x30 Kva Cummins & 1x 15 Kva, Cummins 400 V, 50 Hz cycle or equivalent

	19. Steering:
	…..
	Hand Hydraulic, Main Engine mounted driven 0.75  Ton/Mtr Hand Hydraulic. (Both Manual & Power steering shall be operated from bridge) OR equivalent


	20. Navigational Aid:
	…..
	As per national safety requirement of Maldives

	21. Cargo Pumps:
	…..
	Positive Displacement gear pump : 2 x 40   PSI up to 40 Cu.Mtrs/hour with Flame Proof Motors of suitable power

	22. GS Pump / Fire Pump:
	…..
	2 nos, self prime, flow rate; 40Cu.Mtrs/hour, Discharge head 26mtrs. – Please note that all the pumps should be electrically motor driven 400V, 3 phases. 50Hz.

	23. Bilge alarm
	…..
	1 unit of bilge alarm to be fitted in the engine room

	24. Oily water separator
	…..
	1 unit with a flow rate of minimum 0.25m3/hr

	25. Lighting :
	…..
	230 Volt AC,

	26. Remote Control in Wheel House for M/Engines:
	…..
	Mechanical Push – Pull cable

	27. Sewage Discharge:
	…..
	Collected in a Sewage tank with a capacity of 1000 liters. Also the tank should be painted with anti-corrosive protection. The discharge pump (electrical) should be installed on the Tank as per the requirement.

	28. Galley:
	…..
	Should be Electric Galley with 2 x 500 Watts hot plates. 


	29. Speed (minimum):
	…..
	About 11 to 12 knots in calm sea weather

	30. Rudders:
	…..
	Two Rudders  of S.S Shaft with M. S. Blade

	31. Stern Gear:
	…..
	Conventional, water lubricated cutlass bushes with SS 316 quality Propeller Shaft coupled to FPP Manganese Bronze Propeller in a Brass Bush fitted in Stern tube within M. S. Schedule 80 Pipe  with skeg etc.


	32. LSA/FFA/LSS :
	…..
	As per Rule Requirement of Maldives Government


	33. Blower:
	…..
	300 Dia Engine Room forced ventilation x 2 nos fans


	34. Paneling & Insulation:
	…..
	Formica paneling with Glass Wool insulation


	35. Fender:
	…..
	Steel Fender – schedule 40 half pipe all around with hooks for old tyre 


	36. Surface Preparations:
	…..
	Outer Hull sand blasting  and Internal Hull Manual chipping / grinding for surface preparation and application of Epoxy Paint


	37. Painting :
	…..
	Inner Hull 150 Micron [ 2 coats Epoxy  Scheme, 1 Primer, 1 Finish ]


	38. Cargo Tank Painting:
	…..
	Suitable Painting Scheme for loading white Oil - epoxy paint as per manufacturers specification.


	39. Windlass:
	…..
	2 Electric or Hydraulic power operated winches  suitable for 2 x 250 Kgs anchors, with gypsy and 2 warping drums, clutch and brake suitable for 19mm Stud Link M S chain fitted to stockless anchor, meeting Marine Applications 


	40. Ramp door
	…..
	Length 5m x width 4.5m (minimum)

	41. Ship side doors or gates
	…..
	Ship side doors or gates of width 6ft (1.829m) on either side of on the main deck 

	42. Lube oil tank
	…..
	100Ltrs

	43. Jib Crane
	…..
	S.W.L not less than 2 tons at minimum out reach of 2m from the shipside. Crane hub height shall not be less than 3m


						

1.3 CLASSIFICATION

The hull to be designed and built under classification of Scantlings available (equivalent to inland standards) and should have strength good enough to withstand the sea conditions of category B (Offshore Category) while operating in the territorial waters of the Maldives. Machinery shall be as required as class rules unless specified otherwise in this specification.


1.4 CAPACITIES

Cargo Hold:				 ….   75 Cu.Meters  
Fuel Oil   			  	 ….   15,000 to 20,000Ltrs  
Fresh Water  		               ….   8,000 to 10,000Ltrs


1.5 SHIP’S FORM, ENGINE OUTPUT & SPEED

Ship’s form, rudder and propeller arrangement to be so designed to attain the required speed at good sea conditions and maneuverability. 

The vessel is to be fitted with 2 x 400BHP each Cummins OR Yanmer marine diesel (350KW/405BHP) or equivalent.

The speed trials are to be conducted in deep waters at designed draught, in calm condition, with clean hull, wind velocity not exceeding Beaufort scale No. 2. The speed of the vessel at fully loaded conditions to be 10 - 11 knots.


1.6 CERTIFICATES

· The 250 Tons DWT landing craft is to receive the following certificates:  
· All statutory Certificates to required by the Maldives transport Authority 
· Builder’s Certificate   
· All Test Certificates for machinery and equipment issued by manufacturers




1.7 DRAWINGS / MANUALS / DOCUMENTS ON DELIVERY

The following drawings, manuals and documents in triplicate are to be supplied at the time of handing over:  
· General Arrangement plan  
· Deck Fitting Arrangement    
· Profile and Deck plan   
· Midship Section   
· Shell expansion plan   
· Tank capacity plan   
· Docking plan  
· Hydrostatic Curves   
· Transverse Bulkhead drawing  
· Aft body construction   
· Fore body construction
· Engine Room lay-out   
· Stern gear arrangement   
· Details of rudder and rudder-stock   
· Diagrams of air filling and sounding pipes   
· Diagrams of cargo piping   
· Diagrams of fuel-oil piping   
· Diagrams of cooling water piping  
· Diagrams of ballast water piping   
· Diagrams of electrical installation   
· Sounding tables for the cargo tanks at even keel and with trim (2 Meters trims to aft)  
· Operation and Instruction manuals for main equipment and machinery    
· Spare Parts Catalog for main equipment and machinery 
· Inventory and spares booklets   
· Approved drawings of Safety Plans  
· A comprehensive list of spare inventory should be provided for the vessels including Panels, Propulsion & steering systems.


1.8 REGISTRATION

The vessel is to be registered under Maldivian Flag.


1.9 DEAD WEIGHT CAPACITY

Dead Weight (DWT), means the carrying capacity of cargo in Tons including fuel oil, fresh water and ship’s stores which is approximately 250 Tons.





1.10 TEST & TRIALS

All tests as per the “Classification” requirements during the construction, to be carried out by the Builder. After completion of the vessel, the following test and trials are to be carried out:

1. Inclining Test 
2. Basin trials 
3. Speed trials  
4. Endurance trials  
5. Crash stop and astern trials 
6. Steering and maneuvering trials  
7. Anchor trials  
8. Turning circle trials


1.11 STABILITY AND TRIM

On completion of construction of the Landing crafts, inclination test is to be carried out as specified in Contract and stability data for all loading conditions to be furnished. Trim & Stability booklet duly approved by the Client or the Engineer assigned by the Client in consultation with the Contractor.


1.12 MATERIAL AND WORKMANSHIP

All materials used throughout the construction of the vessel, machinery, fittings, installations etc. are to be of the highest quality. The steel used is IACS Class A Grade marine shipbuilding quality plates or equivalent approved steel. Steel which is Blasted & shop primed painted by the manufacture is to be used. The workmanship is to be the best of its respective kind and Owners representatives shall inspect in a regular basis till the end of the project.




SECTION – 2: HULL & SUPERSTRUCTURE

2.1 GENERAL

The hull shall be a transom stern and a tapered bow and construction of the vessel is to be with Shipbuilding quality IACS Class A Grade marine or equivalent. The structural work executed is to be in accordance with standard shipbuilding practice meeting the requirements in “Classification”. 

The vessel is to be of all welded construction. The welding shall be carried out as per welding scheme approved by the respective“ Classification”. Electrodes to be used must be of approved quality. 

Hull & Scantling shall be in accordance with the requirements of “Classification”.

The load carrying area of the vessel shall be approximately 120 to 150m2 and the deck loading shall not be less than 3.5 tons/m2.
[bookmark: _GoBack]

2.2 HULL SUB-DIVISION

The hull shall be divided into forepeak with chain locker, cargo region, engine room and steering gear compartment. The final drawing will be approved by the Client or the Client’s representative.


2.3 BOTTOM CONSTRUCTION

Double Bottom shall be provided in way of cargo tanks.  All other spaces shall have single bottom construction. Floors in way of engine room to be fitted at each frame strengthened with longitudinal girders necessary for engine foundations and fulfillment of Classification requirements.  

Height and construction of floors are to be in accordance with Classification requirements. However, the Double Bottom height shall be minimum 900 mm and bottom plate thickness shall not be less than 12mm. Drainage hole on bottom of floors and side girders to be properly distributed and to be large enough to ensure proper bilging.


2.4 TRANSOM STERN

The transom stern shall be well attached to the keel plating and transom floor plate.


2.5 SHELL PLATING WITH FRAMING

Shell plating, girders, framing etc., to be designed as necessary to meet regulation requirements.  Thicker plates to be arranged in way of openings such as hawse pipes, sea chests, mooring fittings and elsewhere as necessary.



2.6 BULKHEADS

Watertight transverse bulkheads stiffened on one side to be arranged, Bulkheads in the engine room and above are to be constructed in line as far as possible.


2.7 DECKS

All decks are to be constructed of steel and to be of all welded construction. Plating at corners of large deck openings to be well rounded as required by rules. The deck plating shall be strengthened in way of windlass, mooring fittings, etc.


2.8 CARGO TANKS

All Cargo tanks shall be of double bottom construction.


2.9 TANKS

Ballast water tanks shall be provided as required to adjust the trim of the vessel. Fresh water tank, bunker tanks shall be arranged in engine room.  

Fuel oil storage tanks are to be provided in the engine room. Inter-connection in between the two tanks shall be provided.


2.10 FOUNDATIONS

Welded foundations of substantial construction to be fitted for the main engine and auxiliary machinery arranged in the engine room and/or on deck. Engine/Machinery manufacturer’s recommendation shall be considered for the construction of Engine/Machinery foundation.  

Suitable reinforcement by appropriate means shall be provided where necessary.


2.11 DECK HOUSE

The deckhouse shall be made of steel and has to be welded construction. Scantlings of deckhouse shall be as per regulation.  All outside walls and engine casing including the inner wall of galley, WCs & lavatories to be of mild steel bulkheads with necessary stiffeners.


2.12 CHAIN LOCKER

Chain locker shall be arranged on either side of forecastle deck. The chain locker to have ample capacity and height for the stowage of chain cables of minimum 12 lengths (12x27.5m). Access to chain locker to be provided through a manhole. The chain locker to be fitted with perforated steel false bottom. Bilge well to be provided under false bottom.


2.13 HAWSE PIPE

One pair of hawse pipes, fabricated of welded steel plate/seamless pipe of adequate thickness shall be fitted at the bow and to be so designed that the anchors do not strike against the external shell and there shall be mechanism to lock and hold the anchor. Pipe diameter to be large enough to take the bow anchor shank and longest link of anchor cable.  

Chain pipes to be led from the windlass and chafing ring of steel bar to be fitted at lower edge for protection and smooth running of cables. Bitter end of chain cable to be secured by means of lugs suitably welded in the chain locker.


2.14 BULWARK
The bulwarks on main deck to have a height of 1000 mm. Stays shall support the bulwark at suitable intervals. Top rail of the bulwarks shall be made of suitable section.

2.15 RAILING	
Railing of 1000 mm height shall be arranged around the wheelhouse.

2.16 FUNNEL (Optional)
A self stayed funnel of adequate size and aesthetic looks as shown in the G.A. plan to be fitted. The funnel shall be suitably stiffened. The funnel shall be provided with louvers of adequate size for mechanical ventilation of the Engine Room. The Owner’s insignia shall be marked and painted on either side of the funnel.

2.17 NAME, EMBLEM & OTHER MARKS
The name of the vessel and the port of registration cut out of 6 mm plating shall be welded to the bulwark and the shell at the usual locations, as per Statutory Rules. Size of lettering shall be as per Maldivian Government Regulation.
The Owner’s emblem, NO SMOKING, SAFETY FIRST Sign Boards shall be cut out of 6 mm plating and shall be welded to the superstructure.
Draft marks are carefully marked on the hull before launching. Marks are made of 6mm steel plates, are in metric units and are positioned forward, aft, and mid-ship. Engine Room and Tank Bulkheads marks are to be incorporated.
Load line marks shall be welded on both port and starboard side of the vessel as required by the Maldivian Government Regulation.

2.18 ENGINE CASING & SKYLIGHTS
Engine casing of suitable dimensions shall be positioned as per regulation and shall be trunked through the deckhouse.  
Engine Room skylights to be arranged with hinged operable flaps having port holes fitted on. Flaps to be complete with toggles etc., for water tightness.  
The engine casing, skylight to be bolted on suitable steel coaming, so that in case of any major maintenance, the machinery parts can be removed through this space.

2.19 MASTS
A mast shall be provided in the fore section and another mast shall be provided on the wheelhouse top as per regulation.

2.20 LADDERS AND STAIRWAYS
Ladders and stairs are made of steel and as per regulation. Stairs from main deck to Bridge shall be of 600 mm width. The Engine Room stairs shall be made of steel. Both stairways shall have handrails of galvanized pipe.
Steel Rungs to be fitted for access to Tanks, vertical rung ladders to be fitted generally in all tanks, store spaces, steering gear compartments, wheelhouse to top, engine room for emergency and elsewhere as required. Ladders and stairs shall be fitted with railings of galvanized pipes on one / both sides as required.

2.21 SKEG
The SKEG shall be double plated and sufficiently stiffened.


2.22 FENDER
All half round steel pipes should be of 200-mm. dia. and 8-mm. thicknesses, stiffened by semi circular steel brackets are to be used as fender. Lugs to be welded on the deck for providing tire fenders.
2.23 PAINTING
Steel plates to be blasted to bare steel, SA 2.5 standard by either shot blasting or sand blasting and coated with shop primer before use. The dry film thicknesses (DFT) of the shop primer to be of required standards. Steel hull after fabrication shall be prepared for painting. Any dust, rust or corrosion shall be removed prior to the application of paints. Prior to application of paints, the surfaces shall be cleaned by spraying fresh water.  
All paints shall be of reputed brand. Painting works shall be executed in accordance with the paint manufacturer’s recommendations for marine use. Colour scheme shall be according to Owners choice. Epoxy based painting scheme as to be followed.

2.24 PAINTING SCHEME		
Plates will be sand blasted to SA 2.5 std. Epoxy based painting scheme to be followed.

2.25 CATHODIC PROTECTION
Adequate numbers of aluminum alloy sacrificial anodes to be fitted on to the underwater hull to prevent hull corrosion. Special consideration shall be given near under, Skeg, Sea Chest etc.



SECTION 3 – OUTFITTING

3.1 ANCHORS & CHAINS
2nos. Stockless Bower anchors of 350 Kg. each, secured to 2 nos. Stud Link anchor chains of grade U2 of 19mm dia. to be provided. Anchor chains, towing and mooring ropes to be provided as per the rule requirements.
3.2 ANCHOR/MOORING WINDLASS
Two (2) nos. electric motor driven anchor windlass with single gypsy and one warping heads to be fitted on each of the forecastle deck with slip clutch arrangement. Deck under windlass foundation to be adequately stiffened. Capacity of such windlass shall have enough power to handle 350kg anchor. The windlass shall serve dual purpose of anchoring and mooring. The windlass shall have clutches, band brakes and suitable chain stoppers. Canvas covers shall be provided for the deck machinery.
3.3 MOORING FITTINGS
8 sets of bollards and fairleads, mooring ports, etc. shall be arranged. Eyes shall be fitted on the bollards. Shoe plates shall be provided in way of bollard seat.
3.4 ACCESS HATCHES AND MANHOLES
Access hatches with size prescribed by Rules with water tight steel covers for access, wherever required, to be arranged as regulation. Covers of access hatches are to be provided with stainless steel swing bolts and butterfly nuts.  
Sufficient number of watertight manholes shall be provided for good access to all tanks including double bottom tanks. Manholes flush on the main deck to be provided. Studs and nuts of manholes shall not be projected above the deck.
3.5 PORT HOLES & WINDOWS
All cabins shall be provided with windows fixed or openable to be of aluminium anodized/MS outer frame fitted with toughened clear glass. All toilets shall be provided with portholes to be fixed type of MS Frame fitted with frosted glass. If windows are permitted instead of portholes by rules, those are to be fitted.  
Windows to be of rectangular type and except windows on the front bulkhead of wheel- house which are fixed, all other windows shall be openable, complete with hinge and stopper. A clear view screen shall be provided for Wheel House on both sides. 
3.6 DOORS
All inside doors for accommodation shall be made of wooden panel boards. Main Engine Room steel door shall be gas-tight. All exposed doors, i.e. Accommodation and Bridge shall be of steel and of water tight design. All doors shall be fitted with lock releasable from both sides of door, handles and door-stoppers.

3.7 DECK COVERING
All exposed steel decks and accommodation decks to be of bare steel and coated with marine type deck paint. 

3.8 JIB CRANE
A small jib crane of Safe Working Load (S.W.L) not less than 2 tons at minimum out reach of 2m from the shipside shall be fitted onboard. The positing of the jib crane shall be approved in consultation with the Client or Client’s representative.

The hub height or clearance height to the bottom tip of the hook shall not be less than 3m. 


3.9 SHIP SIDE GATES OR DOORS
The vessels shall are required to have shipside doors or gates of width 6ft (1.829m) on either side of on the main deck.




SECTION 4 – ACCOMMODATION AND FURNISHING
4.1 GENERAL
All cabins shall be arranged as per Owner’s approved drawing. Mess Room, galley, provision stores, sanitary spaces, wheelhouse, etc., to be arranged according to the drawing. Air-conditioning should be provided in all cabins.

4.2 PANELING, CEILING, FLOORING & INSULATION
Complete paneling & ceiling work to be of marine plywood and painted on top. Colour/Shades of paneling, ceiling and flooring material as per Owner’s Choice.  
Side paneling & overhead ceiling to be about 6 mm in thickness. Paneling and ceiling framing shall be by means of wooden/GI backing. Ceiling to be extended over the complete accommodation area. The ceiling height shall be such that clear headroom of approx. 2 meters is obtained.  
Flooring in accommodation spaces and wheel-house shall be covered with 12 mm thick approved type deck composition and laid over with Linoleum. Flooring in galley, wash spaces & WCs shall be covered with mosaic tiles about 25 mm thick with cement underlay.   
Comfort insulation in form of Thermocol to be provided to all parts of living spaces, wheelhouse exposed to sunlight, including decks, bulkheads etc.

4.3 COMPLEMENT, CABINS ETC
Cabins shall be arranged as follows:  
· Two nos. Double berth cabins for captain & chief engineer 
· One nos. 6 persons cabin for crew   
· One mess room  
· One galley   
· One provision store   
· One Bathroom -One Toilet

4.4 FURNISHING OF CABINS
The double berth cabins each to be furnished as follows:  
· 1 no. bunk of approx. size 1980 *800 *600 mm height with drawers under   
· 1 no. table of approx. size 700*500*750 mm height with drawers   
· 1 no. wooden / aluminum chair with padded seat and back-rest  
· 1 no. full height wardrobe cum locker   
· 1 set of light fittings  
· 1 plug point  
· 1 book rack and 
· 1bottle / tumbler rack   
· 1 no. toilet cabinet with mirror -2 nos. coat hooks  
Four crews berth cabins for crew to be furnished as follows: 
· 2 no. double Bunk of approx. size 1980*800 mm with 6 drawers under lower bunk   
· 2 nos. wardrobe cum lockers suitable for 2 persons                             
· 8 nos. coat hooks  
· sets of light fittings   
· 2 nos. electric plug points  
· 1 nos. toilet cabinet with mirror   
· 1 nos. foldable chairs  Bunk ladder for each upper bunk   
· 1 nos. bottle / tumbler rack    

Each bunk shall be provided with: 
a) 75 mm thick coir mattress with 25 mm thick HD foam on top covered with cotton   cover  
b) 1 no. pillow with 2 nos. pillow covers 
c) 2 nos. bed-sheets

4.5 FURNISHING OF WHEEL-HOUSE
The wheelhouse shall have large windows and consist of the following:  
All windows should have good quality sun control (heat) film and rolling down curtains.  
· 1 no. control console consisting of: 
a) 1 no. steering column with wooden steering wheel & rudder angle indicator  
b) 2 no. main engine remote control  
c) 1 no. navigation light panel  
d) 2 nos. RPM indicators for main engines and propeller shafts each 
e) 2 sets alarm panels for main engines and gear box  
· 1 no. helmsman stool   
· 1 no. storing locker   
· 1 no. wooden grating for helmsman   
· sets of light fittings   
· 1 no. Chart table  
· nos. aluminum foldable chairs  
· 1 no. Flag locker  
· 1 no. Magnetic compass   
· 1 no. Loud-hailer   
· 1 no. VHF set   
· 1 no. Marine clock  


The control panel of the W/H shall be like that of a supply vessel layout. The view from Bridge should give a 240 degree span. Good quality aluminum windows to be used

4.6 FURNISHING OF GALLEY
The galley shall be equipped as follows:  
· 1 no. aluminum top preparation table with lockers under  
· 1 no. Electric Oven   
· 1 no. stainless steel sink with drain board   
· 1 no. cupboard and rack for cooking utensils   
· 1 set of light fittings  
· 1 no.165 Ltrs refrigerator  
· Cutlery and crockery and utensils suitable for 8 persons
· 1 deep freezer


4.7 FURNISHING OF MESS ROOM  
The mess room shall be fitted as follows:  
· 1 no. mess table with laminate top with anti skid rail   
· 6 nos. chairs with padded seats and back rests   
· 1 serving hatch connecting galley   
· 1 towel rack   
· 1 set of light fittings   
· 1 no. plug point   
· 1 no. storage rack   
· nos. tiltable Bhd. mounted fan of 350 mm sweep

4.8 FURNISHING OF STORE  
The provision stores to be fitted as follows:  
· 1 Double rack of steel frame with wooden shelves   
· 1 set of light fittings 


4.9 FURNISHING OF WET PLACES 
The toilets, showers and wash-place to be fitted as follows: 
2 nos. toilets each fitted with:  
· water-closet made of stainless steel   
· Fresh water connection   
· Sea water connection  
· Storm rail  

2 nos. showers each fitted with:  
· Fixed type shower fitting of chromium plated brass
· Curtain for shower compartment   
· Fresh water connection  
· Towel rack  Soap tray  
· Wash place   
· Wash basin stainless steel  
· Fresh water connection
· Mirror    
· Dirty clothes locker  
All necessary taps shall be made of non-ferrous material and chromium plated. Flooring should be with tiles of good quality.




SECTION – 5: SAFETY & NAVIGATIONAL EQUIPMENT
5.1 LIFE SAVING APPLIANCES   
All lifesaving equipment provided shall be approved / type approved by SOLAS. Life saving appliances shall be provided to meet Statutory Rules of Maldivian Government Regulation.. 
1 nos with 12 persons capacity each
· 6 nos. Life Buoys SOLAS type (with vessel’s name in English) :    
· 2 nos. without fitting    
· 2 nos. with 30m life line  
· 2 nos. with SI lights & 30m life line  
· 10 nos. Life Jacket SOLAS type, with light, whistle and retro-reflective tapes  

  
5.2 FIRE FIGHTING APPLIANCES  
Fire Fighting appliances to be fitted as per requirement of regulatory authority:  
· 1 No. Fire / G.S. Pump, self prime, flow rate; 40Cu.Mtrs/hour, Discharge head 26mtrs. – Please note that all the pumps should be electrically motor driven 400V, 3 phases. 50Hz.
· 1 No emergency fire pump of capacity 40 cum/hr  
· Fixed fire Alarm system -Heat or smoke detectors shall be fixed in engine room, galley area, crew cabins, all stores, wheel house and pump rooms. The detectors shall be combined in a panel which will activate an alarm system in case of excessive detection of heat or smoke from any sensors. 
· 4 Nos. Fire Hydrants  
· 4 Nos. Canvas Fire Hoses with jet cum Spray Nozzles in cabinet  
· 2 Nos. 4.5 Ltrs. Chemical Foam type Fire extinguishers 
· 3 Nos. 2kg. CO2 Extinguishers  
· 4 Nos. 9kg. Dry Chemical Powder type  
· 2 Nos. 10 Ltrs. Fire buckets with lanyard  
· 1 Nos. 6 cu.ft. Sand box with scoop  
· 1 No. Fireman’s Axe

5.3 LIGHT & SOUND SIGNALS AND SHAPES 
Light and sound signals to be provided and fitted in accordance with the rules for Prevention of Collisions at Sea. The following minimum double tier lights, operating on 220 V AC. and shapes to be provided.
· 1 Nos. Mast head light 
· 1 No. Stern light 
· 1 No. Port side light 
· 1 No. Starboard side light 
· 1 Nos. Not Under Command light (NUC light)
· 1 Nos. Anchor light 
· 1 No. 1000 W Search light  (Control from W/H)
· 1 Nos. 600mm Black balls
· 1 Nos. 600mm Black Diamonds shape   
· 1 set Signaling Flags   
· 1 No. National Flag

The following Miscellaneous equipment shall also be provided on the wheelhouse deck.

· Wind Screen/Wiper 
· Public announcement system
· Barometer, Radar Indicator
· Alphabetic Flag set 
· Electric Torch 
· First Aid Kit & Wheel house Posters.


5.4 NAVIGATIONAL AIDS  
The following navigational equipment shall be fitted onboard as per the National Safety Requirement of the Maldives.
· 1 unit table type magnetic compass
· 1 unit VHF Radiotelephony 			(Icom or equivalent with DSC)
· 1 unit marine radar 				(48 N Range JRC or equivalent)
· 1 unit SSB Radiotelephony 			(Icom or equivalent)
· 1 unit GPS + Sounder 			(Samyung or equivalent)
· 1 unit EPIRB 				(Kannad or equivalent)
· 1 unit AIS type A with display		(Samyung or equivalent)
· 1 unit SART 					(NSR or equivalent)
· 1 Electric Horn




SECTION – 6: MACHINERY SPECIFICATIONS
6.1 GENERAL 
 All machinery and equipment are to be manufactured, inspected and fitted as per regulation and requirements and relevant certificates to be provided.  

6.2 MAIN PROPULSION UNITS  
The design and layout of the Engine Room installation shall be in accordance with the rules and regulations of the Statutory. Main propulsion engines shall be 2 nos. 4 stroke electric started, non reversible marine diesel engines, turbo charged, approved by Owner, each developing 400 BHP @ 1800 RPM. (Make: CUMMINS or YANMAR or equivalent)
The engines are rigidly mounted on its bedplates with provision for alignment, which are duly welded on the longitudinal bottom girders in the hull of the vessel. Each engine shall be fitted with starter motor, battery charger and transistorized cut-off system. The engines are fresh water cooled via heat exchanger cooling system with a built-in fresh water-cooling pump and seawater-cooling pump.
Electric starting system, fuel system for HSD, lube oil system for wet sump, cooling system for freshwater and seawater, fresh water cooling pump, sea water cooling pump, lube oil pump are built-in the engine, and the stand-by arrangements, as per Statutory rules and requirements.  The engines shall be equipped with local direct control as well as mechanical remote control from the wheelhouse (Teleflex make), for twin-screw operation. One emergency stop button to be provided in the wheelhouse for emergency shut down of each engine. 
The engine controls and alarms are in accordance with National Safety requirements of the Maldives.  The engine instrument panel shall have RPM indicator, running hours indicator, lube oil pressure gauge, Jacket water temperature & pressure gauge, ammeter, start-stop button, alarm for lube oil pressure and high jacket water temperature. Both engines shall be provided with safety shut down for very low lube oil pressure, very high fresh water temperature and over speed. The main engines shall have audio-visual signal system for engine oil failure and cooling water high temperature fitted in the engine room and in the wheelhouse.  
Calculation of torsion vibration shall be done and furnished after being approved by Owner representative.

6.3 GEAR BOX  
Each main engine to be coupled to a marine reverse reduction Gearbox, approved by Owner representative. The gear ratio shall be 4: 1 or 3:1 or as per designer to achieve the required speed. The direction of rotation of each propeller shall be outboard. All accessories and fittings, such as heat exchanger, etc. shall be provided as per standard design of the gearbox and as per manufactures recommendation. The operations of these gears in direct connection with speed of the main engine shall be controlled from the wheelhouse by a remote control. Arrangements for local operations of the engines and gearboxes shall be made. The gear pressure gauges shall be provided for each gear unit with alarm / shut down for oil pressure failure. 
 
6.4 ALIGNMENT 
The main propulsion units shall be bolted to the bed plates, which are duly welded on to the engine girders. The Main engine alignment shall be done in floating condition at an even keel.

6.5 STERN GEAR  
Two sets of water lubricated stern gear to be provided of suitable dimensions as per requirement.  Two stainless steel shafts with loose inboard-flanged couplings key fitted to the shafts to be supplied and arranged for outward withdrawal. The gunmetal bearings/bushes shall be with cut less rubber. 

6.6 PROPELLERS  
Two nos. four bladed fixed pitch propellers of optimum diameter cast in manganese bronze to be fitted, one Right Hand and one Left Hand. The material shall have a minimum tensile strength of 45 kgf / sq. mm. The propellers shall be fitted to the shaft end and secured by a forged steel key and stainless steel screw. Manganese bronze fairing cone nut shall be fitted and secured to the propeller boss by stainless steel screw. The propeller boss shall be rigidly secured to the hull by mild steel struts. Propellers shall be statically balanced and the blades polished to give a smooth finish. These propellers shall be suitably designed to give the specified speed.  
Propeller nut wrench and propeller loosening tools, & net cutters shall be provided.

6.7 RUDDER & RUDDER STOCK  
Two nos. semi-balanced, double plated, mild steel fabricated rudders shall be fitted, with horizontal plate frames and soft bottom. The rudders shall have adequate blade area to ensure good steering quality. Rudder stops shall be fitted for a hard over angle of 35 deg. Port to 35 deg. Starboard. The rudder shall be water tight and fitted with filling and drain plugs. All inside surfaces shall be coated with bituminous solution. The rudder shall be subject to pressure test as per rule requirements. 
 A lifting eye and a jumping collar to be fitted to each rudderstock. Rudderstock to be fabricated out of forged steel.  
The rudder stock housing shall be made of tubular steel, with a heavy top plate to take the steering gear and watertight gland. A bearing shall be incorporated at the lower end of the housing. The bearing and stock shall be designed to take the full side load of the rudder.  
The rudder bearings shall be made of gun- metal and shall be grease lubricated from inside steering gear compartment.  

6.8 STEERING GEAR  
Hand hydraulic steering gear of suitable make, having adequate capacity for twin screw operations, shall be supplied and fitted in the steering gear compartment, capable of turning the rudder from 35 deg. to 35 deg at full speed ahead. The torque shall be 1 Ton – Meter minimum. The construction and materials are to be as per classification rules.
Emergency hydraulic steering shall be provided. Steering controls, rudder angle indicator, alarms, etc. shall be provided in wheelhouse. A mechanical type rudder angle indicator shall be provided in steering gear compartment. The control for steering shall be from the Wheelhouse.

6.9 PUMPS  
One nos. Bilge cum Ballast pump and one nos. General Service cum Fire Fighting pump to be provided with inter connection between the pumps.
Bilge/Ballast/GS pumps shall be driven by electric motor. Capacities to be suitable for the respective services, ( 40 Cu. M. per Hr).
The pumps shall be centrifugal type & self-priming. The pumps and motor shall be duly approved by Owner representative. 

6.10 SEA CHEST  
Two sea inlet wells shall be provided in the engine room. These shall be of generous dimensions and the openings in the shell shall be fitted with galvanized mild steel grids held in position by bolts and nuts. The area of flow through the grid shall be a minimum of 2.1/2 times the area of flow through the respective pipelines.
Aluminum anode shall be fitted in each well. The sea valves attached to the wells shall be class approved. For each sea chest, one strainer and isolating valve shall be fitted on the suction line immediately after skin opening. The sea chests shall be inter connected with a pipe line of adequate diameter.  
6.11 GENERATOR SET  
Two nos. auxiliary engine driven gen. sets shall be provided on board the vessel. The rating shall be 1x30KVA & 1x 15 KVA, 400V, 50Hz of either Cummins or Yanmar or equivalent. Both the Gensets and the alternator are to be mounted base frame.



SECTION – 7: PIPING, VALVES AND SYSTEM
7.1 GENERAL  
All the piping systems shall be installed in accordance with best marine practice. The piping system in general shall be laid out neatly and shall be accessible for maintenance and repairs. Securing arrangement with proper clamps shall be arranged. 
 Gunmetal non-return valves shall be fitted on all overboard discharges. All seacocks shall be gunmetal screw down valves and readily accessible. All other valves shall be generally of cast iron body with gunmetal internals. Suitable bulkhead pieces shall be fitted in each place where pipes pass through bulkheads, decks, etc. Quick closing valves shall be provided on fuel oil tanks.  
 ‘D’ Table flanges shall be used for pipe joints. Piping layout drawings for each major system shall be approved by Owner representative.  

7.2 PIPING MATERIAL  
The material for various piping system shall be in accordance with the following table:  
Piping system 							Material   
Main & Auxiliary raw water  				-	MS Seamless Sch. 40
Bilge & Ballast lines    						-	MS Seamless Sch. 40
Cargo lines     						-	MS Seamless Sch. 40
Domestic SW line   						-  	MS Seamless Sch. 40
Domestic FW line   						-	MS Seamless Sch. 20
Sanitary line    						-	MS Seamless Sch. 40
Fire Fighting line    						- 	MS Seamless Sch. 40
Scupper & Discharge line  					-	MS Seamless Sch. 40
FW & SW Cooling line   						-	MS Seamless Sch. 40
Exhaust system    						-	MS Seamless Sch  20 
Fuel Oil piping  					 	-	MS Seamless Sch. 40 
Steering gear piping   						-	MS Seamless Sch  40



SECTION – 8: VENTILATION
8.1 VENTILATION  
The engine room shall be provided with forced mechanical ventilation, consisting of one supply and one supply / exhaust system. Each system shall be capable of at least @ 10,000 CFM. Galley shall be provided with exhaust fan with hood and grease filters. Sanitary spaces shall be provided torpedo type natural ventilators. 
All enclosed spaces to be provided with air pipes / goose neck ventilators.



SECTION – 9: ELECTRICAL SYSTEM
9.1 GENERAL  
Electrical fittings and wiring systems shall comply with electrical wiring standard of Maldives. All electrical fittings used, shall be of good quality and suitable for tropical and marine environment. 
All the electrical sockets provided shall be of flat pins of 13A.

9.2 SYSTEM OF SUPPLY 
 1 Nos. 12V to 24V Battery Charger to be provided. 
230 V, 1 Ph, 50 Hz AC for general lighting. 
230 V AC/24VDC AC for navigational lights. 
415 V/ 230 V, 3PH, 50 Hz for machinery.  


9.3 MAIN SWITCHBOARD  
The switchboard shall be of dead front marine type in accordance with classification requirements. The apparatus mounted thereon shall consist of all necessary double / triple pole switches, HRC fuse instrument for the control of gen. set, earth testing and illuminating lamps and fittings insulated hand-rails.   

9.4 LIGHTING  
All lightings shall be LEDs. All deck lighting to suit 24 hr operations.

9.5 NAVIGATION LIGHTS  
AC supply navigational lights shall be fitted and controlled by a switchboard panel in the wheelhouse, with audiovisual alarm system. 

9.6 SEARCH LIGHT  
One no. Searchlight 1000W shall be provided with about 1-meter stand and remote handle in wheelhouse for movement. 


9.7 BATTERY BANK  
Four nos. lead acid batteries 12V, 200 AH capacity to be provided. One separate set of batteries shall be used for starting of each engine. The batteries shall be charged by the battery charging alternators provided on the main engines through selector switch.



SECTION – 10: CARGO SYSTEM
10.1 GENERAL  
The cargo system shall comprise of cargo tanks, cargo pumps and cargo piping. The piping system shall be designed to receive and transfer contents of each tank separately.    
The vessel shall be provided a cargo system capable of holding and transferring petroleum products of flash point < 60oC.  

10.2 CARGO PUMPS 
1(nos) cargo pump (positive displacement gear pumps) with a capacity of 100 CBM/hr at 30 PSI pressure driven by Flame proof motors shall be provided.
   
10.3 PIPING SYSTEM 
Cargo piping system shall be of 4” MS Seamless Sch 40. A suitable receiving/discharge manifold shall be provided on the Main deck. Control of the valves shall be carried out from the Main deck. Cargo piping arrangement should be such that each cargo pump is connected with a completely segregated suction/discharge pipeline. However a blank/open flange (spool type) connectivity between the two pumps shell be provided on both suction and discharge side. 
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