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Short Description

Cargo Handling and Stability - Tanker...



Description


CARGO HANDLING AND STABILITY PART II TANKER OPERATIONS EQUIPMENT REGULATION REQUIREMENTS Tankers now require: ● Cargo tank pressure monitoring systems required under Safety of Life at Sea (SOLAS) II-2 Regulation 59/IBC Code, Chapter 8.3.3 to be fitted after the first dry docking after 1 July between 1998 and 2002. New build vessels would be similarly equipped. ● Cargo pump bearing temperature monitoring systems must be fitted under SOLAS II-2, Regulations 4 and 5.10.1 at the next dry docking after1 July 2002. ● Cargo pump gas detection/bilge alarm systems are now required under SOLAS II-2, Regulations 4 and 5.10.3/5.10.4 at the next dry docking after 1 July 2002. ● High level and overfill alarm system is now required under United States Coast Guard (USCG) Regulation 39. ● Emergency escape breathing devices (EEBDs) are now required under SOLAS II-2, Regulation 13.3.4 by the first survey after 1 July 2002. DOUBLE-HULL TANKER CONSTRUCTION Tankers were generally constructed with either centre tanks or wing tanks dividing the vessel into three athwart ships sections, by two longitudinal bulkheads, individual tanks being segregated by transverse bulkheads. Modern construction, which integrates the double hull, has meant that construction designs have changed and twin tanks are now positioned to either side of a centre line bulkhead DESIGN FEATURES The maximum length of an oil tank is 20% L (L represents the ship’s length) and there is at least one wash bulkhead if the length of the tank exceeds 10% L or 15 m. It should be appreciated that in a large tanker of 300m length and 30 m beam and equivalent depth, each tank would have a capacity for over 20 000 tonnes of oil. Tanks are usually numbered from forward to aft with pump rooms usually situated aft so that power can be easily linked direct from the engine room. Pipeline systems providing flexibility in loading/discharging inter connecting the tanks to the pumping arrangement. TANKER PIPELINES There are three basic types of pipeline systems: 1. Direct system 2. Ring main system 3. Free flow system. 4. Cruciform system Each system has their uses and is designed to fulfill a need in a particular type of vessel.



THE DIRECT SYSTEM This is the simplest type of pipeline system which uses fewer valves than the others. It takes oil directly from the tank to the pump and so reduces friction. This has an affect of increasing the rate of discharge, at the same time improving the tank suction. It is cheaper to install and maintain than the ring main system because there is less pipeline length and with fewer valves less likelihood of malfunction. However, the layout is not as versatile as a ring main system and problems in the event of faulty valves or leaking pipelines could prove more difficult to circumvent. Also, the washing is more difficult since there is no circular system and the washings must be flushed into the tanks THE RING MAIN SYSTEM This is basically a ring from the pump room around the ship, with crossover lines at each set of tanks. There are various designs usually involving more than one ring. It is extensively employed on ‘product tankers’ where the system allows many grades of cargo to be carried without contamination. This is a highly versatile system which permits several different combinations of pump and line for any particular tank THE FREE FLOW SYSTEM The ‘free flow system’ employs sluice valves in the tank bulkheads rather than pipelines. With a stern trim this system can discharge all the cargo from the aftermost tank via direct lines to the pump room. The result is that a very high speed of discharge can be achieved and as such is suitable for large crude carriers with a single grade cargo. Tank drainage is also very efficient since the bulkhead valves allow the oil to flow aft easily. There are fewer tanks with this system and it has increased numbers of sluice valves the farther aft you go. The increased number of sluices is a feature to handle the increased volume being allowed to pass from one tank to another. The main advantage is that a very high rate of discharge is possible with few pipelines and limited losses to friction. The main disadvantage is that overflows are possible if the cargo levels in all tanks are not carefully monitored MEASUREMENT OF LIQUID CARGOES The volume of oil in a tank is ascertained by measuring the distance from a fixed point on the deck to the surface of the oil. The distance is known as the ‘ullage’ and is usually measured by means of a plastic tape. A set of tables is supplied to every ship, which indicates for each cargo compartment, the volume of liquid corresponding to a range of ullage measurements. The ullage opening is usually set as near as possible to the centre of the tank so for a fixed volume of oil, the ullage is not appreciably affected by conditions of trim and list. If a favorable sitting is not possible then the effects of list and trim should be allowed for.



MANIFOLD AND PIPELINE CONNECTIONS: There are manifolds and Samson Posts positioned to Port and Starboard and fitted with 5-tonne safe working load (SWL) derricks for lifting hoses to manifold connections at the upper deck of an oil tanker. WHESSOE TANK GAUGE The function of the gauge is to register the ullage of the tank at any given time, in particular when the liquid level in the tank is changing during the loading and discharge periods. The gauge is designed to



record the readings not only at the top deck level of the tank but also remotely at a central cargo control room. A transmitter is fitted on the head of the gauge for just this purpose. The unit is totally enclosed and various models manufactured are suitable for use aboard not only oil tankers, but chemical and gas carriers as well. RELATIVE DENSITY Oil expands when heated and its RD, therefore, decreases with a rise in temperature. In order that the weight may be calculated accurately, it is important that when ullages are taken the RD of The oil should also be known. This may be measured directly, by means of a hydrometer. The RD of a particular oil may be calculated if the temperature of the oil is taken. The change of RD due to a change of 1°C in temperature is known as the RD coefficient. This lies between 0.0003 and 0.0005 for most grades of oil and may be used to calculate the RD of an oil at any measured temperature if the RD at some standard temperature is known. A certain oil has an RD of 0.75 at 16°C. Its expansion coefficient is0.00027/°C. Calculate its RD at 26°C. Temperature difference 26°C - 16°C = 10°C Change in RD 10° C = 10X0.00027= 0.0027 RD at 16°C= 0.75 RD at 26°C = 0.75- 0.0027 = 0.7473 An oil has an RD 0.75 at 60°F. Its expansion coefficient is 0.00048/°F. Calculate its RD at 80°F. Temperature difference = 80°F - 60°F = 20°F Change in RD for 20°C = 20 X 0.00048 = 0.0096 RD at 60°F = 0.75 RD at 80°F = 0.75-0.0096 =0.7404 Cargo is offloaded at the manifold, usually located amidships. All the tanks are connected to this point via valves. Modern vessels have the capability of simultaneously off loading several grades or types of cargo. The flow of current in itself should not be a problem, but it may give rise to a spark when making or breaking connections to the. For this reason, these sections are tested rregularly for efficient insulation. Lines are often bonded to reduce static electricity effects which could also give rise to an unwanted source of ignition fast pumping of Liquids. These points are highlighted to illustrate that a high degree of awareness is required in all tanker operations whether loading, discharging or gas freeing. Fire precautions are paramount because the risk of fire aboard the tanker is a real hazard and stringent fire precautions must be adopted throughout cargo operations of every kind. LOADING PROCEDURAL CHECKLIST Company policy on loading procedures vary and Cargo Officers should adhere to the company procedures and take additional reference from the International Safety Guide for Oil Tankers and Terminals (ISGOTT): 1. Complete and sign the ship/shore checklist 2. Establish an agreed communication network 3. Agree the loading plan by both parties and confirm in writing 4. Loading and topping off rates agreed 5. Emergency stop procedures and signals agreed 6. All effected tanks, lines, hoses inspected prior to commencing operations 7. Overboard valves sealed 8. All tanks and lines fully inerted 9. Inert gas (IG) system shut down 10. Pump room isolated and shut down 11. Ships lines set for loading 12. Off side manifolds shut and blanked off 13. All fire fighting and Ships Oil Pollution Emergency Plan (SOPEP) equipment in place 14. Notice of readiness accepted 15. First set of tanks and manifold valves open



16. Commence loading at a slow rate 17. Check and monitor the first tanks to ensure cargo is being received 18. Carry out line sample 19. Check all around the vessel and overside for leaks 21. Check ullages at half-hourly intervals and monitor flow rate to confirm with shoreside figures 22. Check valves operate into next set of tanks prior to change over 23. Reduce loading rate when topping off final tank 24. Order stop in ample time to achieve the planned ullage/line draining 25. When the cargo flow has completely stopped close all valves 26. After settling time, take ullages, temperatures and samples 27. Ensure all log book entries are completed 28. Cause an entry to be made into the Oil Record Book. LOAD ON TOP When a crude oil tanker completes discharge, a large quantity of oil (up to 2000 tonnes) may be left adhering to the bulkheads. The ‘load on top’ is a method designed to gather all this oil and deposit it into a slop tank. Tank cleaning would be carried out in the normal way drawing in sea water from either a ballast tank or directly from the sea suction. On completion of tank cleaning the slop tank will contain all the tank washings, made up of a mixture of oil and water (probably in the ratio of three parts water to one part oil). This mixture will contain small particles of oil held in suspension in the water and water droplets will be suspended in the oil. For this reason the slop tank must be allowed to ‘settle’ for up to about 2 or 3 days. After this period of time the oil can be expected to be floating on top of the water content. Once settling out is completed the interface between the oil and the water levels must be determined (usually carried out by an interface instrument). Once the level of water is known, it is now possible to estimate the amount of water which can be discharged. The pumps and pipelines would be cleaned of oil particles and the water in the tank can be pumped out very carefully as the interface approaches the bottom. The main cargo pump is stopped when the water depth is at about 15–25 cm. Alternative methods could be to pump the whole of the slop tank contents through an oily water separator or the tank can be de-canted from one tank to another. On arrival at the loading port the new hot oil can be loaded on top of the remaining slops, which would have been quantified prior to commencing loading of the new cargo. During the loaded passage the old and new oils combine and any further water content sinks to the bottom of the tank. On arrival at the discharge port, water dips are taken and the water quantity calculated. This is then usually pumped direct to a shoreside slop tank. Once pure oil is drawn this can be diverted to main shoreside oil tanks. The main purpose of ‘load on top’ is to reduce the possibility of oil pollution while the vessel is at sea while at the same time as carrying out a full tank-cleaning programme. LOADING CAPACITY The amount of cargo a tanker can lift will depend upon the vessel’s deadweight when the vessel is floating at her designated loadline. The amount of bunkers, fresh water and stores would be deducted to give the total weight of cargo on board. The order of loading tanks is of high priority in order to avoid excessive stresses occurring. Visible damage might not be an immediate result of a poor loading sequence but subsequent damage may be caused later, when in a seaway, which could be attributable to Excessive stresses during loading periods. Nowadays vessels are equipped with designated ‘loadicators’ or computer software programs to establish effective loading plans and show shear forces and bending moments throughout the ships length. Such aids are beneficial to Ship’s Officers in illustrating immediate problems and permitting ample time to effect corrective action. Although a high rate of loading is usually desirable, this in itself generates a need for tight ship keeping. Moorings will need to be tended regularly and an efficient gangway watch should be maintained.



Communications throughout the loading period should be effective and continuous with shoreside authorities, with adequate notice being given to the pumping station prior to ‘topping off’. CARE DURING TRANSIT It would be normal practice that, through the period of the voyage, regularchecks are made on the tank ullage values and the temperatures of alltanks. Empty tanks and cofferdams, together with pump rooms, should besounded daily to ensure no leakage is apparent. Generally, oil is loaded at a higher temperature than that which will be experienced at sea, as such it would be expected that the oil will cool and the ullage will increase for the first part of the voyage. Viscous oils like fuel oil or heavy lubricating oil would normally be expected to be heated for several days before arrival at the port of discharge.Heating will decrease the viscosity and a higher rate of discharge can be anticipated. Overheating should be avoided as this could affect the character of the product and may strain the structure of the vessel. Tanks are vented by exhaust ventilators above deck level via masts and Samson Posts. Volatile cargoes such as ‘gasoline’ are vented via pressure relief valves which only operate when the tank pressure difference to atmosphere exceeds 0.14kg/cm2. This prevents an excessive loss of cargo due to evaporation. Evaporation of cargo can also be reduced in hot weather by spraying the upper decks cool with water. DISCHARGING Flexible hoses are connected to the ship’s manifold, as at the loading port and the ship to shore checklist would be completed. Good communications between the ship and the shore authority is essential. All overboard discharges should be checked and if all valves are correct, discharge would be commenced at an initial slow rate. This slow rate is commenced to ensure that if a sudden rise in back pressure is experienced in the line, the discharge can be stopped quickly. Such an experience would probably indicate that the receiving lines ashore are not clear. Back pressure should be continually monitored during discharge operations and the ship, using ship’s pumps, should be ready to stop pumping at short notice from a signal from the terminal. The waterline around the ship should also be kept under regular surveillance in the event of leakage occurring. As with loading operations, the deck scuppers should all be sealed and SOPEP recommendations followed. All fire-fighting equipment should be kept readily available throughout the operation. BALLASTING In order that no oil is allowed to escape into the sea when engaging in ballast operations, the pumps should be started before the sea valves are opened. If it is intended to ballast by gravity it is still preferable to pump for the first 10 min or so to ensure that no oil leaks out. Care should also be taken when topping up ballast tanks since any water overflow could be contaminated with oil. Any gas forced out of tanks during ballast operations constitutes a fire risk as equally dangerous as when loading. All ballast operations should be recorded in the Ballast Management Record Book and any transfers of oil content should be recorded in the Oil Record Book. Log books should take account of all tank operations regarding loading, discharging, ballasting or cleaning. TANK-CLEANING METHODS There are generally three methods of cleaning tanks: 1. Bottom flushing with water, petroleum product or chemical solvents 2. Water washing (hot or cold) employing tank-washing machinery 3. Crude oil washing (COW). BOTTOM WASHING Bottom flushing is usually carried out to rid the tank bottoms of previous cargo prior to loading a different, but compatible grade of cargo. It can be effective when carrying refined products in small quantities. Bottom washing with acceptable solvents is sometimes conducted, especially where a tanker is to take say paraffin (kerosene) products after carrying leaded gasoline. It should be realized that bottom washing will not remove heavy wax sediments from the bottom of tanks and is used purelyas a means of removing the traces of previous cargo. PORTABLE OR FIXED WASHING MACHINES



Using a high-pressure pump and heater, sea water, via a tank-cleaning deck line, is applied to wash the tank thoroughly. The dirty slop water is then stripped back to the slop tank where it is heated to separate the oil from the water. This is considered an essential method when changing trades from carrying crude to the white oil cargoes, or when the tank is required for clean ballast, or if it is to be gas freed. COW A procedure which that is conducted during the discharge and has positive advantages over waterwashing methods. New crude oil carriers over 20 000-dwt tonnes must now be fitted and use a COW facility. The method employs a high-pressure jet of crude oil from fixed tank-cleaning equipment. The jet is directed at the structure of the tank and ensures that no slops remain Onboard after discharge, every last drop of cargo-going ashore. The advantages are that tank cleaning at sea is avoided, with less likelihood of accidental pollution; less tank corrosion is experienced than from water washing; increased carrying capacity is available for the next cargo; full tank drainage is achieved; and time saved gas freeing for dry dock periods. Some disadvantages of the system include crew workload, which is increased at the port of discharge; discharge time is increased; it has a high installation cost and maintenance costs are increased, while crew need special training with operational aspects. Safety in COW operation Tanks must be fully inerted prior to commencing washing operations and the heater in the tank-washing system must be isolated by blanks. The line would need to be pressurized and tested for leaks prior to commencing washing. ● Operation – Stage One: The limits to cover the top of the cycle would need to be adjusted to be pointing upwards. Where portable drive units are employed these would have to be initially fitted and limits set accordingly ● Operation – Stage Two: The second stage starts when one-third of the tank is discharged and the washing jet will only be allowed to travel down to a point where the jet strikes the bulkhead just above the level of the oil in the tank. At this stage the machine completes 11⁄2 cycles and must therefore be adjusted, up again, before the start of the next stage ● Operation – Stage Three: The third stage is where the machine washes where two-thirds of the tank has been discharged and between one- and two-thirds of the tanks structure is washed. ● Operation – Last Stage: The final stage washes the last third and the bottom of the tank with the jet pointing in the downward position



COW – PREPARATION AND ACTIVITIES Prior to arrival at the port of discharge: 1. Has the terminal been notified? 2. Is oxygen-analysing equipment tested and working satisfactorily? 3. Are tanks pressurized with good quality IG (maximum 8% oxygen)? 4. Is the tank-washing pipeline isolated from water heater and engine room? 5. Are all the hydrant valves on the tank-washing line securely shut?



6. Have all tank-cleaning lines been pressurized and leakages made good? In port: 1. Is the quality of the IG in the tanks satisfactory (8% oxygen or less)? 2. Is the pressure on the IG satisfactory? 3. Have all discharge procedures been followed and ship-to-shore checklist completed? Before washing: 1. Are valves open to machines on selected tanks for washing? 2. Are responsible persons positioned around the deck to watch for leaks? 3. Are tank ullage gauge floats lifted on respective tanks to be washed? 4. Is the IG system in operation? 5. Are all tanks closed to the outside atmosphere? 6. Have tanks positive IG pressure? During washing: 1. Are all lines oil tight? 2. Are tank-washing machines functioning correctly? 3. Is the IG in the tanks being retained at a satisfactory quality? 4. Is positive pressure available on the IG system? After washing: 1. Are all the valves between discharge line and the tank-washing line shutdown? 2. Has the tank-washing main pressure been equalized and the line drained? 3. Are all tank-washing machine valves shut? After departure: 1. Have any tanks due for inspection been purged to below the critical dilution level prior to introducing fresh air? 2. Has oil been drained from the tank-washing lines before opening hydrants to the deck? IG SYSTEMS Tanker vessels have an inherent danger from fire and/or explosion and it is desirable that the atmosphere above an oil cargo or in an empty tank is such that it will not support combustion. The recognized method of achieving this status is to keep these spaces filled with an IG. Such a system serves two main functions: 1. Use of IG inhibits fire or explosion risk 2. It inhibits corrosion inside cargo tanks. As IG is used to control the atmosphere within the tanks it is useful to know exactly what composition the gases are, not only from a safety point of view but to realize what affect such an atmosphere would have on the construction of the tanks. Boiler flu gas consists of the following mix (assuming a well-adjusted boiler): • • • • • • • • • •



Component Nitrogen Carbon dioxide (CO2) Carbon monoxide Oxygen Sulphur dioxide Nitrogen oxides Water vapour Ash Soot



Percentage of IG 83 13 0.3 3.5 0.005 Traces Traces Traces Traces



Flu gases leave the boiler at about 300°C, contaminated with carbon deposits and sulphurous acid gas. The gas then passes through a scrubber which washes out the impurities and reduces the temperature to within1°C of the ambient sea temperature. The clean cooled gas is now moisture laden and passes through a demister where it is dried. It is then fan assisted on passage towards the cargo tanks passing through a deck water seal and then over the top of an oil seal to enter at the top of the tank. It is allowed to circulate and is purged through a pipe which extends from the deck to the bottom of the tank. There is a sampling cock near the deck water seal for monitoring the quality of the IG. Individual tank quality is tested by opening the purge pipe cover and inserting a sample probe. Excess pressure in the cargo tanks being vented through a pressure vacuum valve (P/V valve) set at 2 psi, which is then led to a mast riser fitted with a gauze screen. The excess is then vented to atmosphere as far from the deck as practicable. IG – voyage cycle ● Phase 1 – Vessel departs dry dock with all tanks vented to atmosphere and partially ballasted. The IG plant is started, empty tanks and ullage spaces purged to atmosphere until oxygen levels are acceptable. IG quality should be monitored and maintained throughout the ballast voyage. ● Phase 2 – Prior to arrival at the loading port the IG plant would be started and ballast reduced to about 25% of the ships deadweight, ballast being replaced by IG. After berthing, the remainder of the seawater ballast would be discharged and replaced by IG. The IG plant would then be shut down, the deck isolation valve would be closed and the mast riser opened, prior to commencing loading. IG would be displaced through mast risers. On completion of loading, the IG would be topped up to a working pressure which would be maintained though the loaded voyage(this would be expected to reduce evaporation and prevent oxygen access). ● Phase 3 – On arrival at the port of discharge, the IG plant would be set to maximum output with discharge pumps at maximum output. The IG pressure should be monitored carefully and if it approaches a negative, the rate of discharge of the cargo reduces. The mast riser must never be opened to relieve the vacuum during the discharge period. ● Phase 4 – On completion of discharge, the IG system should be shutdown. If and when ballasting takes place the IG and hydrocarbons would be vented to atmosphere. ● Phase 5 – On departure from the discharge port all tanks must be drained to the internal slop tank, then purged with IG to reduce the hydrocarbon levels to below 2%. ● Phase 6 – Tank cleaning can now be permitted with IG in fully inerted tanks. This weakens the hydrocarbon level and the positive pressure prevents pumps draining or drawing atmosphere into the tanks. ● Phase 7 – When all the vessels tanks have been washed and ballast changed it may be necessary to carry out tank inspections. If this is the case, all tanks would then have to be purged with IG to remove all traces of hydrocarbon gas before venting by fans. All tanks would then be tested with explosi-meter and oxygen analyzer (full procedure for enclosed space entry must be observed before internal inspection). DECK WATER SEAL OPERATION The water level in the deck water seal is maintained by constant running of the seawater pump and a gooseneck drain system. Under normal IG pressure the IG will bubble through the liquid from the bottom of the IG inlet pipe and exit under normal operating pressure. In the event of a back pressure



developing and the water surface experiencing increased pressure, this would force the water level up the IG inlet pipe, sealing this pipe entrance and preventing hydrocarbons entering the scrubber. GAS DETECTION It should be understood from the outset that many accidents and loss of life has occurred through lack of knowledge of gas-detection methods and the correct practice concerning this topic. The explosi-meter, of which there are several trade names available, is used for detecting the presence of flammable gas and/or air mixture. THE EXPLOSI-METER The explosi-meter is an instrument which is specifically designed for measuring the lower flammable limit (LFL). It will only Function correctly if the filament has an explosive mixture in contact with it. It is contained in a hand-held size box with a battery power supply (Figure 5.19). When in use, the sample tube is lowered into the tank and a sample of the atmosphere is drawn up into the instrument by several depressions of the rubber aspirator bulb. If the sample contains an explosive mixture the resistance of the catalytic filament will change due to the generated heat. An imbalance of the wheat-stone bridge is detected by the ohmmeter which tells the operator that hydrocarbon gas is present in the tank in sufficient quantity to support combustion. Note: Combustibles The oxygen sensor will be either an electromagnetic heated filament or an electrochemical resistor cell. The instrument was designed to measure the oxygen content only and will not detect the presence of any other gases. As shown in the Figure , the resistor filaments R3 and R4 are of equal rating. The resistor filament R3 is surrounded by a magnetic field. The atmosphere sample drawn past the filament will depend on the permitted current flow through the coil and meter, depending on the amount of oxygen in the sample. Oxygen analyzers are portable instruments which draw a sample of the atmosphere for testing through a sampling hose by means of a rubber aspirator bulb. The principle of operation is a selfgenerating Electrolytic cell in which the electric current is directly proportional to the percentage oxygen in a salt solution connecting to the electrodes. The electrodes are connected to a micro-ammeter, so that the current read by the meter can be calibrated to indicate directly the percentage oxygen of the sample. There are variations and different types of instruments available. Manufacturer’s instructions and manuals for use and maintenance should therefore be followed when these instruments are employed.



DRAGER INSTRUMENTS This is an instrument which draws a gas or vapour through an appropriate glass testing tube, each tube being treated with a chemical that will react with a particular gas, causing discolouration progressively down the length of the tube. When measured against a scale, the parts per million (ppm) can be ascertained. The instrument is used extensively on the chemical carrier trades though it does have tubes for use with hydrocarbons, which make it suitable for use on tankers. ALARM SYSTEM DETECTORS An instrument which is taken into a supposedly gas-free compartment and used while work is ongoing. If gas is released or disturbed in the work place a sensitive element on the instrument triggers an audible and visual alarm. Once the alarm has been activated personnel would be expected to evacuate the compartment immediately. THE OXYGEN ANALYSER



In order for an atmosphere to support human life it must have the oxygen content of 21%. The oxygen analyser is an instrument that measures the oxygen content of an atmosphere to establish whether entry is possible, but it is also employed for inerted spaces which must be retained under 5% oxygen to affect a safe atmosphere within the tank. The oxygen sensor will be either an electromagnetic heated filament or an electrochemical resistor cell. The instrument was designed to measure the oxygen content only and will not detect the presence of any other gases. As shown in the Figure , the resistor filaments R3 and R4 are of equal rating. The resistor filament R3 is surrounded by a magnetic field. The atmosphere sample drawn past the filament will depend on the permitted current flow through the coil and meter, depending on the amount of oxygen in the sample. Oxygen analyzers are portable instruments which draw a sample of the atmosphere for testing through a sampling hose by means of a rubber aspirator bulb. The principle of operation is a selfgenerating electrolytic cell in which the electric current is directly proportional to the percentage oxygen in a salt solution connecting to the electrodes. The electrodes are connected to a micro-ammeter, so that the current read by the meter can be calibrated to indicate directly the percentage oxygen of the sample. There are variations and different types of instruments available. Manufacturer’s instructions and manuals for use and maintenance should therefore be followed when these instruments are employed. CHEMICAL REACTION MEASURING DEVICE Gas detection can also be achieved by using a test sample of the atmosphere to pass over a chemicalimpregnated paper or crystal compound. The chemicals subsequently react with specific gases on contact. The amount of discolouration occurring in the crystals or on the paper can then be compared against a scale to provide the amount of gas within the sample. The operation uses a bellows to draw through a 100cm3 of sample gas and a variety of tubes can be used to indicate specific gases. Example gases indicated are likely to be, but not limited to carbon monoxide, hydrogen sulphide, hydrocarbon, radon, nitrous oxide. A popular instrument is the ‘Drager Tube System’ for gas detecting. Although well-used in the industry, the system does have drawbacks in the fact that the tubes required for different gases have a limited shelf life. The bellows can develop leaks and they can be affected by temperature extremes. Tube insertion must also be carried out the correct way. COASTAL AND SHUTTLE TANKER OPERATIONS Numerous small tanker operations are engaged in coastal regions around the world and employ the services of coastal-sized craft to shuttle cargo parcels between main terminal ports, FSUs and the smaller out of the way ports. Restrictions are often put on direct delivery from the ocean-going vessels because of the available depth of water in the smaller enclaves and as such the geography imposes draught restrictions on the larger vessels. This particular drawback is also affecting the container trade, with container vessels currently being increased in overall size, the larger vessels are finding some ports are not available to them because of similar draught restrictions TIMBER DECK CARGO •



Timber means sawn wood or lumber, cants, logs, poles, pulpwood and all other type of timber in loose or packaged forms. The term does not include wood pulp or similar cargo.



•



Timber deck cargo means a cargo of timber carried on an uncovered part of a freeboard or superstructure deck.



•



Timber load line means a special load line assigned to ships complying with certain conditions related to their construction as set out in the International Convention on Load Lines. It is used when the cargo complies with the stowage and securing conditions of the Code of Safe Practice for Ships Carrying Timber Deck Cargoes.



•



Weather deck means the uppermost complete deck exposed to weather and sea.



The increased weight of the timber deck cargo due to: •



Absorption of water in dried or seasoned timber



•



Ice accretion, if applicable



•



Variations in consumables, such as oil or water



•



The free surface effect of liquid in tanks



•



Weight of water trapped in broken spaces within the timber deck cargo and especially logs.



Before proceeding to sea the Master should ensure that: The ship is upright The ship has an adequate metacentric height The ship meets the required stability criteria. Battens: Sawn timber boards more than 10 cm thick, approximately 15-18 cm wide. Boards: Sawn timber boards less than 5 cm thick, but may be any width. Deals:



Sawn timber boards less than 5 cm thick, and up to about 25 cm width.



Logs: large and heavy pieces of timber, hewn or sawn. Fathom: 216 cubic feet. Cord: 128 cubic feet or 3,624 steres. Pit props short straight lengths of timber stripped of bark and used shoring up the ceiling of the mines. Stowage Considerations The "Code of Safe Practice for Ships carrying Timber Deck Cargoes" recommends the following to be checked prior to loading timber on the weather deck: •



Hatch covers, and other openings to spaces below that area, should be securely closed and battened down



•



Air pipes and ventilators should be efficiently protected and check valves or similar devices should be examined to ascertain their effectiveness against the entry of water



•



Accumulations of ice and snow on such areas should be removed



•



It is preferable to have all deck lashings, uprights, etc., in position before loading. This will be necessary should a pre-loading examination of securing equipment be required in the loading port.



•



Ensure that access to all areas of the ship regularly used in the necessary working of the ship is not impede



The height of timber cargo should be restricted to ensure that: •



Adequate visibility is assured



•



A safe margin of stability is maintained at all stages of the voyage



•



Cargo does not overhang the ship side



•



The weight of the timber deck cargo does not exceed the designed maximum permissible load on the weather deck and hatches.



The cargo should be stowed so as to extend:



•



Over the entire available length of the well or wells between superstructures and as close as practicable to end bulkheads



•



At least to the after end of the aftermost hatchway in the case where there is no limiting superstructure at the aft end



•



Athwart ships as close as possible to the ship sides, after making due allowance for obstructions such as guard rails, bulwark stays, uprights, pilot boarding access, etc. This is provided that any area of broken stowage thus created at the side of the ship does not exceed a mean of 4% of the breadth



•



To at least the standard height of a superstructure other than a raised quarterdeck. Aft walkway



C=Not more than 2m. apart from bulkhead A= not more than 2 m.



Fore walkway



D=Not more than 3m.



B=0.6 m



Timber uprights should be fitted when required by the nature height or type of timber carried. When fitted, uprights should be: • Of adequate strength • Fitted at intervals not exceeding 3 meters • Secured adequately to the deck. Lashings should be spaced depending on the height of the cargo. • for a height of 4 m and below, the spacing should be 3 m • for heights of above 4 m, the spacing should be 1.5 m. A lashing system to tighten the stow, whereby a dual continuous wire rope {wiggle wire) is passed from side to side over the cargo and held continuously through a series of snatch blocks, can also be used. The dual continuous wire rope should be led to a winch or other tensioning device to facilitate further tightening. This can also be used as a quick release mechanism in order to jettison the cargo in case of an emergency. The purpose of the snatch block is to change the direction of hog lashings. SHOW : Snatch Block, Wiggle Wire, Double Lashing, Turn buckle or Lever Tensioner
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