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Chapter 7 

Helicopter fuelling facilities – Systems design and 
construction 

General 

7.1 The contents of this chapter are intended to give general advice/best 

practice for the design and construction requirements for helicopter 

fuelling systems intended for use on fixed offshore installations, Mobile 

Offshore Units and vessels. The information has been compiled by Oil & 

Gas UK in consultation with the UK offshore oil and gas industry and 

specialist fuelling companies. Additionally, as a reference document for 

best practice, the information provided herein should act as guidance for 

the continued improvement of existing offshore helicopter fuelling 

systems. As refuelling equipment technology and design improves, when 

the risks associated with offshore helicopter fuelling can be further 

reduced by implementing improvements and / or alternate technical 

solutions, this should be carried out whenever practicable. Works 

undertaken on existing refuelling systems that are subject to repair and / 

or refurbishment should, where practicable and economically viable, 

comply with these standards and guidelines.  

7.2 This chapter has been prepared with the relevant content of CAP 748 

‘Aircraft Fuelling and Fuel Installation Management’ in mind. However, 

additional detailed technical information and codes of practice can be 

obtained from the EI/JIG (Energy Institute and Joint Inspection Group) 

Standard 1530, EI Aviation Fuel Handling Standards and JIG Standards 1 

to 4. Where the reader is referred to other standards or alternative 

guidance, the reference documents used should always be checked by 

the reader to ensure they are up-to-date and reflect current best practice. 

7.3 Jet A-1 refuelling systems designed and manufactured by an OEM for 

installation on Mobile Offshore Units and vessels by the owner / 
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purchaser, should also comply with classification society rules (e.g. ABS, 

Bureau Veritas, DNV-GL, and Lloyds Register) to meet the end 

requirements for gaining a Certificate of Compliance. 

Product identification 

7.4 It is essential to ensure at all times that aviation fuel delivered to 

helicopters from offshore installations and vessels is of the highest quality. 

A major contributor toward ensuring that fuel quality is maintained and 

contamination is prevented is to provide clear and unambiguous product 

identification on all system components and pipelines denoting the fuel 

type (e.g. Jet A-1) following the standard aviation convention for markings 

and colour code. Details can be found in EI Standard 1542 ‘Identification 

markings for dedicated aviation fuel manufacturing and distribution 

facilities, airport storage and mobile fuelling equipment’. The correct 

identification markings should initially be applied during system 

manufacture and routinely checked for clarity during subsequent 

maintenance inspections. 

Fuelling system description 

7.5 It should be noted that an offshore fuelling system may vary according to 

the particular application for which it was designed. Nevertheless the 

elements of all offshore fuelling systems are basically the same and 

refuelling systems will generally fall into one of two categories: 

‘Transportable Tank System’ consisting of: 

 transit tanks, 

 a fuel delivery pumping system, and 

 a dispensing system. 

‘Static Storage Tank System’ consisting of: 

 static storage facilities and, if installed, a sample reclaim tank (see 

note), 
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 fuel delivery and fuel transfer pumping systems or a combined 

delivery and transfer pumping system, 

 a dispensing system, and 

 transit tanks. 

NOTE: On existing (legacy) Transportable Tank Systems where built-in static storage 

tanks are not provided, delivery of fuel is direct to the aircraft from transit tanks. 

In this case, sample reclaim tanks should not be used in order to prevent un-

quantified mixing of fuel batches within transit tanks; where fuel relative density 

requires to be tightly controlled. 

Design considerations 

7.6 When preparing a layout design for aviation fuelling systems on offshore 

installations and vessels it is important to make provisions for suitable 

segregation and bunding of the areas set aside for the tankage, pumping 

and dispensing systems. Facilities for containing possible fuel leakage 

until waste fuel can be properly disposed of should be given full and 

proper consideration.  

7.7 Although Jet A-1 is a flammable hydrocarbon, it is a relatively safe fuel in 

comparison to other shorter-chain hydrocarbons, having a flash point of 

38˚C, and is designed to ignite in an atomised form as it is injected into an 

aircraft engine. It is not designed to burn in liquid form at temperatures 

below its flashpoint. System design should therefore take into 

consideration engineering controls to prevent fuel from being exposed to 

conditions similar to ideal ignition conditions as the presence of Jet A-1 in 

an offshore environment constitutes a major safety hazard. 

 Proximity to heat sources may necessitate consideration of heat 

shielding. 

 Earth bonding is a requirement throughout the system, from tank 

earthing leads and clamps, through system pipework and equipment 

bonding to nozzle ground wires and the main aircraft earth bonding 
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lead as the movement of fuel and system components will generate 

electrostatic charge. 

 Protection of system components from over-pressurisation due to 

thermal expansion should be considered, especially in sections of 

the system where components can be isolated from the mandatory 

filter water separator thermal expansion relief valve by closure of 

isolation valves. 

 Provision of fire control should be given full and proper 

consideration. 

 Adequate protection should be provided from potential dropped 

objects (e.g. due to crane operations) which could cause 

uncontrolled release of fuel under pressure if damage were to occur, 

or the potential effects should be mitigated. 

 Any tank top openings that are easily opened should have the 

capability of being locked or having a frangible seal installed to verify 

contents have not been tampered with. 

Static storage tanks 

7.8 All New Build Offshore Static Storage Tank Fuelling Systems should 

provide static storage tanks constructed to suitable standards. Acceptable 

standards include ASME VIII, PED 97/23/EC and EN13445. The tank 

should be cylindrical and mounted with an obstacle free centre line slope 

(e.g. no baffles fitted) to a small sump or low point. This slope should be 

at least 1 in 30, although 1 in 25 is preferred. 

7.9 Tanks may be constructed from stainless steel or mild steel. If mild steel is 

used, then the tanks should be lined internally with a suitable white 

coloured, fuel-resistant epoxy lining. External surfaces should be lined 

with a suitable paint system to resist the marine operating environment 

and fuel spillage. 

7.10 Tanks should be clearly and permanently marked on the identification 

plate with the tank capacity and tank serial number. 

7.11 Static tanks should be equipped with the following: 
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Manhole 

1. A 450 mm (18”) or greater diameter manhole which should normally be 

hinged to assist easy opening. 

Inspection hatch 

2. A 150 mm (6”) sample hatch to allow for a visual inspection of the low end 

of the tank or for taking mid level and high level samples (e.g. using a 

sample flask) in order to investigate fuel contamination issues. 

Contents measuring device 

3. A suitable dipstick or dip-tape should be provided, with a means of access 

to the tank interior. A sight glass or contents gauge may also be provided 

to determine the tank contents. Additionally, tanks may be fitted with low 

and high level transmitters interfaced with the control system to safeguard 

against pump cavitation and to prevent overfilling. 

NOTE: A dipstick is required to accurately determine the tank contents and the amount 

of usable fuel remaining in the tank. This will not be achieved using a level gauge 

and thus, it will increase the risk of entrained air being delivered into the aircraft 

fuel tanks. 

Vent 

4. A free vent or an emergency pressure/vacuum relief valve should be 

fitted. Type and pressure settings should be in accordance with the 

manufacturer’s recommendations. 

Outlet and fill connections.  

5. Separate outlet and fill connections with the fill point arranged so that 

there is no free-fall of product at any stage of the tank filling. The draw-off 

point for the tank should be designed such that there is at least 150 mm 

(6”) of ‘dead-stock’ fuel when the tank breaks suction. This can be 

achieved by either positioning the draw-off point higher than the lowest 

point of the tank or preferably by use of a floating suction arm. 
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Sample connection 

6. A stainless steel sample point should be fitted to the sump at the lowest 

point of the tank. The sample line should be double valved with the 

downstream valve being a full bore ball valve to prevent trapping of 

sediment and to allow samples to be taken under full flow conditions in a 

controlled manner. Where practicable, the downstream valve should have 

spring return operation as a safety feature. Sample lines should be a 

minimum of 19 mm (¾”) nominal bore but preferably 25 mm (1”) nominal 

bore. It should terminate with a captive dust cap at a location conducive to 

sampling operations and positioned such as to allow sufficient access, 

space and height to accommodate at least a standard 3 litre sample jar, 

but preferably able to accommodate a 12 litre stainless steel sampling 

bucket. 

Floating suction.  

7. When floating suction is embodied then a bonded floating suction check 

wire pull assembly should be fitted directly to the top of the tank. Floating 

suction offers some advantages over other outlet types, including shorter 

fuel settling times after replenishment, and is therefore strongly 

recommended. However, the size and shape of the tank should also be 

considered to determine suitability for incorporating into a fixed or mobile 

installation design along with the capacity required to service the intended 

offshore helicopter operations. 

Remotely operated closure valves  

8. Remotely operated quick closure valves for fill and discharge points 

should be fitted. These may be integral to the tank, such as an actuated 

foot valve arrangement, or may be mounted to the tank nozzles. These 

valves should be capable of operation from both the helideck and from 

another point which is at a safe distance from the tank. 
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Tank shell outer surface finish.  

9. The static storage tank shell should be suitably primed and then finished 

in safety yellow (BS 4800, Type 08.E.51). Where the tank shell is 

fabricated from stainless steel it may remain unpainted. Safety yellow is 

not mandatory but has been generally accepted for helifuel tanks. All 

component parts should be properly bonded for earth continuity before 

being painted. Whether the tank barrel is painted yellow or otherwise, Jet 

A-1 static storage tanks should be correctly identified by placing clear 

product identification markings on all sides, particularly above the tank 

outlet and fill connections. 

Tank shell inner surface finish.  

10. The internal finish should be sufficiently smooth to ensure that liquid run-

off is clean and allow the tank to be wiped down during internal 

inspections without dragging threads or lint from the cleaning cloth. Weld 

roots should be laid or ground flush with the bottom centre-line of the tank 

to prevent water or contaminant traps. 

Sample reclaim tank 

7.12 If the fuelling system includes a static storage tank, water-free and 

sediment-free fuel samples can be disposed of into a dedicated reclaim 

tank (if installed). The sample reclaim tank should be equipped with a 

removable 100 mesh strainer at the fill point, a lockable sealing lid, a 

conical or dished base (slope of 1 in 20 is recommended) with a sample 

point at the sump and a return line (fitted with a check valve) to re-

introduce reclaimed fuel to the storage tank via an EI 1581 approved filter 

water separator or an approved EI 1583 filter monitor. In addition, sample 

reclaim tanks should include the following: 

 Means for access and visual inspection. 

 Means to prevent spillage / overfill. 

 Means for venting. 

 Suitable secondary containment as applicable. 
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 Suitable identification to denote its use (e.g. "Jet A-1 Recovery Tank 

Intended for Aviation Use"). 

 Tank should have sloped bottom to a positive sump with a drain for 

sampling contents prior to decant. 

 Pump pick-up should be designed such that a quantity of dead-stock 

remains in the sample reclaim tank upon breaking suction during 

sample reclamation which should then be removed through the drain 

point and disposed of. Quantity of dead-stock may vary dependent 

on tank design, but should not be less than 10 litres. 

 All tank appurtenances, access entrances, vents, inspection ports, 

etc. should be accessible, and designed to prevent the ingress of 

contaminants. 

7.13 Where the system does not include a functioning static storage tank and 

fuelling is direct from transit tanks, if a sample reclaim tank has been 

installed fuel samples may be drained to it. However, the reclaim tank 

contents should only be decanted directly from the sample point into 

drums or other suitable receptacles and then properly disposed of. 

Delivery system 

7.14 The delivery system to pump fuel from static storage tanks or transit tanks 

to the aircraft should include the following components: 

Suction hose and hose unit.  

1. In order to connect transit tanks to the pumping system pipework, a 

flexible suction hose with 2½” self-sealing hose unit requires to be fitted. 

In order to reduce yellow metal contact with fuel, stainless steel hose units 

should ideally be used, however, aluminium is currently acceptable. The 

hose unit should be fitted with a captive dust plug. The suction hose 

should be an approved, smooth bore, semi-conducting type to EN ISO 

1825:2011 Type C, Grade 2, and should be as a minimum, 50 mm (2”) 

nominal bore fitted with reusable safety clamp adaptors. Dependent on 

pump suction characteristics, it may be necessary to use one of the hose 

variants with an integral reinforcing galvanised wire or non-metallic helix. 
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Suitable types include the Elaflex TW 50 or TW-E 50 range. Historically, 

single or double braided stainless steel annular convoluted B-Flex hoses 

have been in use, however, the annular convoluted design has been 

found to act as a contaminant trap. Although still acceptable for use at 

present, where practicable to do so (e.g. when a hose requires to be 

renewed due to damage or leakage) B-Flex hoses should be replaced 

with smooth bore EN ISO 1825 aviation approved equivalents. For static 

tanks, connection to the pumping system should be stainless steel 

pipework.  

Pumps 

2. Where practicable, systems should be designed to incorporate a twin 

pump skid in order to provide redundancy should one pump fail in service. 

The pumps should be manufactured from materials compatible with 

aviation fuel service and be electrically, hydraulically or pneumatically 

driven, centrifugal or positive displacement types with a head and flow 

rate suited to the particular installation. The pump(s) should be able to 

deliver up to 225 litres (50 imperial gallons) per minute under normal flow 

conditions. Pump discharge pressure should be set to overcome head 

loss and equipment pressure drops such that pressure measured at the 

dispensing cabinet against a closed head does not exceed 50 psi (3.45 

bar). In order to provide protection, a pump inlet Y-strainer with 60 mesh 

(or finer) screen should be fitted. The strainer should be orientated in the 

vertical plane with the basket pointing downwards so that contaminants 

settle out of the fuel path. Pot type strainers should not be used as 

removal of accumulated contaminants is difficult. A remote start/stop 

control should be provided at the helideck close to the hose storage 

location (in a position where the operator is able to view the whole fuelling 

operation). Additionally there should be a local emergency stop control 

adjacent to the pump(s). 

NOTE: Hand pumps for delivery of fuel to an aircraft should not be incorporated in 

refuelling system designs and should be removed from existing systems where 

fitted. Lack of use over long periods of time may result in deterioration of the 
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hand pumps' internal components, causing them to become a potential source of 

system contamination. However, hand pumps may be used to transfer fuel 

samples to and from closed circuit samplers and as such, should be 

manufactured from stainless steel. 

Pump and aircraft bonding safety systems.  

3. The pumping system should be equipped with an automatically switched, 

flashing pump-running warning beacon that is visible from the helideck to 

clearly show that the fuel delivery pumps are running. Ideally, the flashing 

beacon should be coloured amber to distinguish it from other helideck 

lighting and to ensure it is visible against the general installation lighting. 

The colour red should not be used. In addition, there should be an 

automatic interlock (i.e. an Earth Proving Unit (EPU)) that prevents the 

pump from running and the pump-running warning flashing until such time 

as there is positive earth bonding established between the aircraft and the 

refuelling system. It is important that only approved earth bonding 

connection points are used for attaching the EPU lead to; the location and 

type of approved points will vary depending on aircraft make and model. 

For operational reasons, it should be possible to run the system by 

earthing the EPU to something other than an aircraft in order to draw daily 

samples and carry out maintenance activities. The system should be 

robustly designed to prevent inadvertent disconnection during operation 

whilst at the same time ensuring 'breakaway device' integrity is 

maintained as temperamental operation may be a contributing factor to 

intentional by-pass of aircraft bonding during refuelling operations. In the 

event of an earth bonding fault occurring, the system should be designed 

such that 'steady-state' enunciator lights are extinguished at the 

dispensing cabinet (e.g. at the control panel) and a manual intervention is 

required prior to re-starting the pump. Although one side of the earth loop 

will be connected to the control circuit, the electrical resistance between 

the end connection of the second side of the loop and the system 

pipework should not be more than 25 ohms. The selected length of cable 

provided should be consistent with easily reaching the helicopter earth 
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bonding points when the aircraft is correctly positioned on the helideck. In 

the event that a helicopter has to lift off quickly, a quick-release 

mechanism should be provided by fitting a 'breakaway device' into the 

bonding cable a short distance away from the clamp / pin at the helicopter 

end.  

In the case of existing delivery systems an EPU should be installed. 

Where this is not practicable, an earth bonding cable should be fitted as 

detailed in paragraph 7.14, 9. 

NOTE: Regardless of the status of the EPU that prevents the pump from running and 

the pump-running warning beacon flashing, the flight crew/HLO remain 

responsible for ensuring that the bonding cable has been disconnected from the 

aircraft and is properly stowed prior to clearance for flight (see also Chapter 8, 

paragraphs 8.50, 7 and 8). 

Flow meter  

4. The flow meter should be manufactured from materials compatible with 

aviation fuel service and ideally be of the positive displacement type due 

to a greater degree of accuracy attainable, however, other types may be 

considered where they can be set up to guarantee acceptable accuracy 

levels for the intended duty; meters should be appropriately sized to suit 

the system flow rate. Flow meters should be fitted with a read-out in litres 

and should be positioned upstream of the fuel filter monitor or combined 

three-stage filter vessel due to the risk of system contamination from 

potential breakdown or wear of moving parts inside the flow meter body. 

System designs should take fully into consideration flow meter 

manufacturers' recommendations including the installation of strainers and 

air eliminators when appropriate, especially when placed before a 

combined three-stage filter vessel. In the case of existing systems with 

flow meters installed downstream from the fuel filter monitor, 

consideration should be given to relocating the flow meter upstream, 

where it is practicable to do so. Alternatively, suitable controls (e.g. an 

additional sample point from the meter body) and procedures should be 
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put in place to ensure that the system can be routinely monitored for 

entrained particulate matter. 

Filtration 

5. System filtration should either consist of a two-vessel design, where first 

and second stage filtration takes place within a filter water separator 

vessel and third stage filtration takes place within a fuel filter monitor 

vessel, or alternatively a single vessel design may be used in the form of 

a combined three-stage filter vessel. Vessels should comply with the 

general requirements of EI 1596 ‘Design and construction of aviation fuel 

filter vessels’ (latest edition) as well as meeting the following criteria: 

 Filter water separator 

 Filter water separators should be sized to suit the discharge 

rate and pressure of the delivery system and be fitted with an 

automatic air eliminator and pressure relief valve. Units should 

comply with the latest edition of EI 1581 ‘Specification and 

qualification procedures for aviation jet fuel filter/separators’ 

(with reference to Joint Inspection Group (JIG) Aviation Fuel 

QC Bulletin No. 7). These filters should provide protection 

down to 1 micron particle size or better.  

 A direct read differential pressure gauge (e.g. Gammon Model 

GTP-534 series or equivalent) with calibrated reading should 

be fitted in order to provide a means of monitoring element 

condition during operation. 

 Filter units should be fitted with a sample line at the lowest 

point of the vessel to enable contaminants, including coalesced 

water, to be drained from the unit and to prove cleanliness of 

the fuel. The connection for the sample line should therefore be 

after the first stage of filtration (coalescer elements) and before 

the second stage of filtration (separator element). Vessels may 

be fitted with additional drain points, but these should generally 

not be used as sample points in daily use. The sample line 

should be double valved, with the downstream valve being a 
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full bore ball valve to prevent trapping of sediment and to allow 

samples to be taken under full flow conditions in a controlled 

manner. Where practicable, the downstream valve should have 

spring return operation as a safety feature. The stainless steel 

sample line should terminate with a captive dust cap. Sample 

lines on filter units should be a minimum of 12 mm (½") nominal 

bore but, in general, the larger the diameter of the sample line, 

the better.  

 Where practicable to do so, existing filter vessels/systems 

should be upgraded to meet the requirements of EI 1581 (latest 

edition) and JIG Aviation Fuel QC Bulletin No. 7. 

 In addition, all filter vessels should be equipped with: 

 Manual sump drains - Valves with handles spring loaded 

to the closed position are recommended. 

 Placard indicating month and year of last filter change. 

 Fuel filter monitor  

 A fuel filter monitor should be sized to suit the discharge rate 

and pressure of the delivery system and be fitted with an 

automatic air eliminator. The elements should be EI 1583 

‘Laboratory tests and minimum performance levels for aviation 

fuel filter monitors’ (latest edition) approved and be designed to 

absorb water still present in the fuel down to 1 ppm and to cut 

off the flow of fuel if the amount of water in the fuel exceeds an 

acceptable limit compromising fuel quality. The monitor is 

described as an Aviation Fuel Filter Monitor with absorbent 

type elements. 

 A differential pressure gauge with calibrated reading should be 

fitted in order to provide a means of monitoring element 

condition during operation. 

 Filter units should be fitted with a stainless steel sample line at 

the lowest point of the vessel’s pre-filtration chamber to enable 

contaminants to be drained from the unit and to prove 

cleanliness of the fuel. The sample line should be double 
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valved with the downstream valve being a full bore ball valve to 

prevent trapping of sediment and to allow samples to be taken 

under full flow conditions in a controlled manner. Where 

practicable, the downstream valve should have spring return 

operation as a safety feature. The sample line should terminate 

with a captive dust cap. Sample lines on filter units should be a 

minimum of 12 mm (½") nominal bore but, in general, the larger 

the diameter of the sample line, the better. 

NOTE: Consideration should be given to equipping the direct reading differential 

pressure gauge with a pressure limiting device to prevent excessive differential 

pressure. See JIG bulletin 58 and ATA 103 2-7-2b.1. 

 Combined three-stage filter vessel 

 Combined three-stage filter vessels should incorporate first-

stage coalescer elements, second-stage separator elements 

and third-stage monitor elements within a single vessel and 

should be sited adjacent to or within the dispensing cabinet. 

Vessels should be sized to suit the discharge rate and pressure 

of the delivery system and be fitted with an automatic air 

eliminator and pressure relief valve. Units should be in 

compliance with EI 1581 (to the latest edition with reference to 

JIG Aviation Fuel QC Bulletin No. 7) and such filters should 

provide protection down to 1 micron particle size or better. 

Third-stage monitor elements should comply with EI 1583 

(latest addition) and be designed to absorb water still present in 

the fuel down to 1 ppm and to cut off the flow of fuel if the 

amount of water in the fuel exceeds an acceptable limit 

compromising fuel quality. 

 A differential pressure gauge system with calibrated reading 

(e.g. two PDIs) should be fitted in order to provide an effective 

means of monitoring the condition of all filtration elements 

during operation. In order to prevent undetected element 

rupture or bypass, it is important that 1st stage coalescer and 
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3rd stage monitor element differential pressure readings are 

able to be monitored independently from each other.  

 Filter units should be fitted with a stainless steel sample line at 

the lowest point of the vessel to enable contaminants, including 

coalesced water, to be drained from the unit and to prove 

cleanliness of the fuel. The connection for the sample line 

should therefore be after the first stage of filtration (coalescer 

elements) and before the second stage of filtration (separator 

element). Vessels may be fitted with additional drain points, but 

these should generally not be used as sample points in daily 

use. The sample line should be double valved with the 

downstream valve being a full bore ball valve to prevent 

trapping of sediment and to allow samples to be taken under 

full flow conditions in a controlled manner. Where practicable, 

the downstream valve should have spring return operation as a 

safety feature. 

 The sample line should terminate with a captive dust cap. 

Sample lines on filter units should be a minimum 12 mm (½") 

nominal bore but, in general, the larger the diameter of the 

sample line, the better. 

Closed circuit sampler 

6. Fitment of a closed circuit sampler is recommended where sampling is 

made difficult due to the exposure of manual sample point connections to 

airborne contaminants such as blown debris or rainfall. A closed circuit 

sampler should be fitted in addition to, not instead of, manual sample 

points as a tee-off from the sample line as near to the upstream side of 

the manual ball valve as possible and can be used for sampling tanks, 

filter vessels or even pressure refuelling couplings with the right 

connections fitted. Multiple samplers may be installed, or one sampler can 

be used for sampling multiple pieces of equipment depending on system 

layout and if appropriately manifolded. Routing of piping or 

instrumentation tubing from sample lines to the closed circuit sampler 
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should keep vertical rises and dog legs to a minimum in order to aid free 

movement of any contaminants which may be present in the fuel being 

sampled. As the nominal bore of the entry point connection to closed 

circuit samplers is generally small (⅜”), piping or instrumentation tubing 

size is not restricted to the stipulations laid out for tank and filter vessel 

sample lines and smaller bore instrumentation may be used, although it is 

recommended that no smaller than 12 mm (½”) OD tubing with an 

nominal bore around 10 mm (⅜”) be used. 

Hose reel assembly 

7. A robust delivery hose reel should be fitted within the dispensing cabinet 

to allow correct stowage and protection of the fuel delivery hose. It should 

be sized to accommodate the length and diameter of hose fitted to the 

system ensuring that the minimum bend radius of the hose is considered. 

It is recommended that the reel is of stainless steel construction, however, 

painted mild steel and aluminium are also acceptable on condition that all 

wetted metal parts are stainless steel so as not to expose the fuel to 

potential contamination. It is recommended that an electric or 

pneumatically powered rewind mechanism is fitted to overcome potential 

manual handling issues when rewinding the hose. However, a manual 

rewind facility should also be fitted in case of motor failure. Power rewind 

reels should be equipped with some form of slip drive (e.g. a slip motor, 

dead-man’s switch, clutch or dead-man’s pneumatic valve) to protect 

against entanglement when rewinding the hose. 

Fuel delivery hose 

8. The fuel delivery hose should be an approved semi-conducting type to EN 

ISO 1825:2011 Type C, Grade 2, 38 mm (1½”) nominal bore fitted with 

reusable safety clamp adaptors; hoses of larger diameter may be required 

if a higher flow rate is specified. The selected length of refuelling hose 

provided should be consistent with easily reaching the helicopter refuelling 

points when the aircraft is correctly positioned on the helideck. 
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Bonding cable 

9. Where it is not practicable to fit an aircraft bonding safety system (e.g. an 

EPU) to existing refuelling systems as detailed in paragraph 1.13, 3 a 

suitable high visibility bonding cable should be provided to earth the 

helicopter airframe before any fuelling commences. The cable should be 

earth-bonded, common to the system pipework at one end, and be fitted 

with a correct earthing adaptor to attach to the aircraft at the aircraft end. 

It is important that only approved earth bonding connection points are 

used for attaching the bonding cable to; the location and type of approved 

points will vary depending on aircraft make and model. In the event that a 

helicopter has to lift off quickly, a quick-release mechanism should be 

provided by fitting a 'breakaway device' into the bonding cable, a short 

distance away from the clamp at the helicopter end. The electrical 

resistance between the end connection and the system pipework should 

not be more than 25 ohms. The selected length of bonding cable provided 

should be consistent with easily reaching the helicopter refuelling points 

when the aircraft is correctly positioned on the helideck. 

Fuelling nozzle 

10. Fuel delivery to the aircraft may be either by gravity (overwing) or 

pressure (underwing) refuelling. It is operationally advantageous to have 

the ability to refuel by either means to suit the aircraft type using the 

helideck: 

 Gravity 

 The nozzle should be 38 mm (1½”) spout diameter fitted with 

100 mesh strainer. Suitable types include the EMCO G180-

GRTB and Elaflex ZVF 40.3 refuelling nozzle or equivalent. 

 Pressure 

 For pressure refuelling the coupling should be 63.5 mm (2½”) 

with 100 mesh strainer and quick disconnect. Suitable types 

include Carter, Avery Hardoll and Meggitt couplings. Couplings 
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should be fitted with a regulator/surge control device with a 

maximum spring rating of 241.3 kPa (35 psi). 

NOTE: Although a correctly functioning pressure refuelling coupling surge controller will 

restrict delivery pressure to the aircraft fuel system to the setting of the surge 

controller’s internal spring, it is not recommended that this be relied upon as the 

sole means of system pressure regulation. 

 Hose-end adaptor 

 To be able to readily change between pressure and gravity 

refuelling in order to meet different aircraft type requirements, a 

self-sealing hose-end adaptor can be fitted to the hose-end and 

matching actuators fitted to the different nozzles. Suitable types 

include the Gammon GTP-919. Alternatively, a short length of 

hose fitted with an aircraft adaptor on one end (to fit to the 

pressure refuelling coupling) and with the gravity nozzle 

attached to the other end can be used as required. This 

arrangement gives the flexibility to provide direct pressure 

refuelling or, with the extension hose attached, a means of 

providing gravity refuelling. 

Interconnecting pipework 

11. Interconnecting pipework (e.g. between refuelling system pump skid and 

dispensing cabinet) is generally the responsibility of the installation 

contractor and should be designed and fabricated to suit the duty flow rate 

requirements of the system; 2” nominal bore piping is most typically used, 

however, 3” nominal bore may be required to reduce pressure losses 

dependent on pipe-run length. 

Piping material should be 316L or equivalent grade stainless steel as a 

minimum standard. Higher grades may be selected depending on 

operating parameters. 

Pipework should be fabricated using butt weld / weld neck fittings and full 

penetration welding. Socket weld fittings should not be used as this can 
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cause dirt traps. Slip on weld flanges are acceptable where an internal 

fillet weld can be laid. Pipe-run design should aim to minimise the number 

of doglegs and low points which could act as accumulation points for 

contaminants; low points should be fitted with drainage connections. 

Piping should either remain unpainted or be primed and finished with a 

suitable paint system to resist the marine operating environment. It is best 

practice to fit flange to flange earth bonding straps across every flanged 

connection where there is a flow of fuel in order to dissipate electrostatic 

charge generated by the movement of fuel, however, as a minimum, earth 

bonding straps should be fitted when a paint lining is applied ensuring 

paint is bared back on both sides of one flange bolt hole to allow a metal 

to metal contact. Flange fixings should be stainless steel, with 

specifications being dictated by pressure calculations. In special 

circumstances, it may be necessary to use carbon steel fixings, and in this 

case, it will also be a mandatory requirement to fit flange earth straps as 

the carbon steel fixings should be installed with insulation kits (e.g. 

Maloney kits) to prevent dissimilar metal corrosion and surface pitting of 

the flanges (e.g. galvanic corrosion). Earth straps will be required to 

contact the flange surface and insulation kits should be fitted through the 

earth straps. Gasket material should be selected to meet piping 

specification requirement but with the caveat in place that system 

cleanliness should not be compromised. Plain graphite gaskets should 

under no circumstances be used due to the flake nature of graphite. 

Likewise, plain CNAF gaskets have been found to shed fibres. Composite 

material gaskets such as PTFE impregnated CNAF where fibre shed is 

not an issue are more suitable. If piping specification does require 

graphite gaskets be used, only gaskets where the graphite is not in 

contact with the fuel will be acceptable, such as certain types of spiral 

wound gasket. 
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Weather protection 

12. The delivery system, including hoses and nozzles, should be equipped 

with adequate weather protection to prevent deterioration of hoses and 

ingress of dust and water into the nozzles. 

Transfer system 

7.15 Where a static storage tank or tanks are fitted and in use, depending on 

system layout, it may be possible to utilise the delivery system equipment 

to transfer fuel from transit tanks into the storage tanks, but if not 

additional equipment may be required for fuel transfer. This generally 

consists of: 

Transfer pump(s) 

1. Where practicable, systems should be designed to incorporate a twin 

pump skid in order to provide redundancy should one pump fail in-service. 

This may not always be possible due to space restrictions. The pumps 

should be manufactured from materials compatible with aviation fuel 

service and be electrically, hydraulically or pneumatically driven, 

centrifugal or positive displacement types with a head and flow rate suited 

to the particular installation. There is no set transfer flow rate requirement 

however, pumps should not be able to deliver more than the rated flow of 

the transfer filter vessel. Operation of pumps should be controlled through 

a local control station. There should be a local emergency stop control 

adjacent to the pumps. 

Transfer flow meter 

2. There is no requirement to have a transfer flow meter fitted if fuel 

quantities transferred can be quantified by other means (e.g. tank 

calibration chart, accurate level gauge or known ‘supplied quantity’ and 

‘break suction quantities). If a flow meter is fitted, it should manufactured 

from materials compatible with aviation fuel service and ideally be of the 

positive displacement type due to a greater degree of accuracy attainable, 

however, other types may be considered where they can be set up to 
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guarantee acceptable accuracy levels for the intended duty; meters 

should be appropriately sized to suit the transfer flow rate. Flow meters 

should be fitted with a read-out in litres and should be positioned 

upstream of transfer filter due to the risk of system contamination from 

potential breakdown or wear of moving parts inside the flow meter body. 

System designs should take fully into consideration flow meter 

manufacturers' recommendations including the installation of strainers and 

air eliminators when appropriate. 

Transfer filtration 

3. Transfer filtration should either consist of a filter water separator or a fuel 

filter monitor. Although it is not recommended or necessary, it is 

acceptable to fit both a filter water separator and a fuel filter monitor or a 

combined three-stage filter vessel. Vessels should meet the same criteria 

as described for delivery system filter vessels. 

Transit tanks 

7.16 Transit tanks should be constructed to satisfy the requirements of 

Intergovernmental Marine Consultative Organisation (IMCO), International 

Maritime Dangerous Goods (IMDG) Codes and the latest EU regulations. 

Current inspection and repair codes of practice are EN12079 and ISO 

10855. 

7.17 Tanks may be constructed from stainless steel or mild steel. If mild steel is 

used, then the tanks should be lined internally with a suitable white 

coloured fuel-resistant epoxy lining. External surfaces should be lined with 

a suitable paint system to resist the marine operating environment and 

fuel spillage. 

7.18 The tanks should be encased in a robust steel cage with four main lifting 

eyes designed and certified to DNV 2.7-1 standard. (It should be noted 

that use of BS 7072 framed tanks has been prohibited since 1st January 

2015 in the UKCS). Where possible, stainless steel fasteners in 

conjunction with stainless steel fittings should be used. The tank frame 
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(cage) should incorporate cross-members to provide an integral ‘ladder’ 

access to the tank top. When horizontal vessels are mounted in the transit 

frame there should be a tank centre line slope towards a low point. 

Vertical vessels should have dished ends providing adequate drainage 

towards the tank low point. This slope should be at least 1 in 30, although 

1 in 25 is preferred. 

7.19 Tanks should be clearly and permanently marked on the identification 

plate with the tank capacity, IMDG ‘T’ classification number and tank 

serial number. Tanks should also be clearly marked with the date of the 

last lifting gear inspection and initial and most recent IMDG pressure test. 

7.20 Tanks should be equipped with the following: 

Manhole 

1. A 450 mm (18”) or greater manhole to allow physical access to the interior 

of the tank. 

Inspection hatch 

2. If the manhole position and/or cover type is unsuitable for inspecting the 

lower end of the tank, a 150 mm (6”) hatch should be fitted to enable 

inspection. 

Dipstick connection 

3. A suitable access point to allow a dipstick to be used in order to determine 

the tank contents. A captive dipstick may also be attached to the tank 

frame or held within the tank vessel. 

NOTE: A millimetre dipstick and calibration chart suited to each individual style of tank is 

required to accurately determine the tank contents at the point of filling and 

return to shore for Customs & Excise purposes. As access to the top of 

transportable tanks whilst offshore is largely restricted due to “Working at Height” 

hazards, fuel stock can most accurately be determined by completion of accurate 

fuel quality control documentation; fuel usage should be recorded daily to 

accurately determine the amount of usable fuel remaining in the tank. This will 
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not be achieved using a level gauge (even most integral (captive) dipsticks are 

only ±5% accurate) and thus, it will increase the risk of entrained air being 

delivered into the aircraft fuel tanks. 

Emergency pressure relief 

4. A stainless steel 63.5 mm (2½”) pressure/vacuum relief valve fitted with 

weatherproof anti-flash cowl. The valve settings will depend on the type of 

tank in use and manufacturers’ recommendations should be followed. 

Sample connection 

5. A stainless steel sample point, fitted at the lowest point of the tank. A foot-

valve should be fitted in the sample line, complete with an extension pipe 

terminating with a full bore ball valve with a captive dust cap. Sample lines 

should be a minimum of 19 mm (¾”) nominal bore. In order to allow a 

standard 3–litre sample jar to be used, the sample point should be 

designed with sufficient access, space and height to accommodate the 

jars. 

Fill/Discharge connection 

6. The fill / discharge connection should be a flanged fitting with a 76 mm 

(3”) internal foot valve terminating to a 63.5 mm (2½”) self-sealing coupler 

complete with captive dust cap. The draw point for the tank outlet should 

be at least 150 mm (6”) higher than the lowest point of the tank. 

Document container 

7. A suitably robust container should be positioned close to the fill/discharge 

point to hold the tank and fuel certification documents. 

Tank barrel and frame external surface finishes 

8. The tank barrel and frame should be suitably primed and then finished in 

safety yellow (BS 4800, Type 08.E.51). Where the barrel is fabricated 

from stainless steel it may remain unpainted. Safety yellow is not 

mandatory but has been generally accepted for helifuel tanks. All 

component parts, e.g. tank, frame etc., should be properly bonded for 
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earth continuity before being painted and the tank should be fitted with an 

unpainted bonding pin or plate made from brass or stainless steel. 

Whether the tank barrel is painted yellow or otherwise, Jet A-1 Transit 

Tanks should be correctly identified by placing clear product identification 

markings on all sides, particularly above the tank fill and discharge 

connection. 

Tank shell internal finish 

9. The internal finish should be sufficiently smooth to ensure that liquid run-

off is clean and allow the tank to be wiped down during internal 

inspections without dragging threads or lint from the cleaning cloth. Weld 

roots should be laid or ground flush with the bottom centre-line of the tank 

to prevent water or contaminant traps. 
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Chapter 8 

Helicopter fuelling facilities – Maintenance and 
fuelling procedures 

8.1 This chapter provides general advice and best practice on the necessary 

requirements for fuelling system maintenance and the fuelling of 

helicopters on offshore installations and vessels. It includes 

recommended procedures for the onshore filling of transit tanks, the 

transfer of fuel from transit tanks to static storage, the refuelling of aircraft 

from both transportable and static storage tank systems, static storage 

tank draining and long term fuel storage. 

8.2 The management of helicopter fuelling facilities and the associated 

operations should be formally hazard / risk assessed as part of the 

organizations Safety Case or Safety Management System. Additionally, 

safety controls for fuelling facilities and fuel handling, identified through 

the hazard / risk assessment processes, should be included in the 

facilities / operators internal Quality Assurance (QA) program. 

8.3 Fuel storage, handling and quality control are key elements for ensuring, 

at all times, the safety of aircraft in flight. For this reason, personnel 

assigned supervisory and operating responsibilities should be certified as 

properly trained and competent to undertake systems maintenance, 

inspection and fuelling of aircraft. 

8.4 This chapter has been prepared by Oil & Gas UK, in consultation with the 

offshore oil and gas industry and aviation specialists, with the relevant 

content of CAP 748 ‘Aircraft Fuelling and Fuel Installation Management’ in 

mind. However, additional detailed technical information and codes of 

practice can be obtained from the EI/JIG (Energy Institute and Joint 

Inspection Group) Standard 1530, EI Aviation Fuel Handling Standards 

and JIG Standards 1 to 4. Where the reader is referred to other standards 

or alternative guidance, the reference documents used should always be 

http://www.caa.co.uk/CAP748


CAP 437 
Chapter 8: Helicopter fuelling facilities – Maintenance and fuelling 

procedures 
 

December 2016 Page 139 

checked by the reader to ensure they are up-to-date and reflect current 

best practice. 

8.5 Alternative procedures from other recognised national sources may be 

used where duty holders can satisfy themselves that the alternative is 

adequate for the purpose, and achieves equivalence, considering 

particularly the hostile conditions to which the fuelling systems may be 

subjected and the vital and overriding importance of a supply of clean fuel. 

8.6 Management and handling of the Jet A-1 fuel supply chain and offshore 

helicopter fuelling processes requires that all personnel involved in the 

fuel supply chain be fully trained and regularly assessed, by an 

independent assessor, as competent for these specialist activities. 

8.7 It is recommended that duty holders refer to Oil & Gas UK Guidelines for 

the Management of Aviation Operations – Part D Personnel Training & 

Competence and OPITO Training and Competence Standards for detailed 

refuelling team training and competence requirements. 

Fuel quality sampling and sample retention 

8.8 Throughout the critical processes of aviation fuel system maintenance and 

fuelling operations, routine fuel sampling is required to ensure that 

delivered fuel is scrupulously clean and free from any contamination that 

may enter the aircraft fuel tanks which could ultimately result in engine 

malfunctions. The requirement to distinguish between colours during fuel 

sample testing (e.g. water detector tests) should be taken into account 

when selecting personnel for this task. The condition of colour blindness 

could potentially cause erroneous results. 

Fuel sample containers 

8.9 Fuel samples drawn from transit/static storage tanks and the fuel delivery 

system during daily and weekly tests should be retained in appropriate 

containers for specified periods. The sample containers should be kept 

locked in a secure, suitably constructed light-excluding store and kept 



CAP 437 
Chapter 8: Helicopter fuelling facilities – Maintenance and fuelling 

procedures 
 

December 2016 Page 140 

away from sunlight until they are disposed of (aviation fuel is affected by 

UV light). 

8.10 Only scrupulously clean, standard 3-litre clear glass sampling jars should 

be used for taking fuel samples unless using a closed circuit sampler. It is 

strongly recommended that they are also used for initial storage. 

Supplementary items such as buckets and funnels, fitted with earth cable 

and clamp, should be manufactured from stainless steel. To prevent 

sample contamination, sampling jars and all supplementary items should 

be scrupulously cleaned before each use using lint free cloth. In this 

context, lint is defined as “short, fine fibres which separate from the 

surface of cloth”. 

8.11 It is recommended that the fuel samples are no longer kept in 5-litre 

International Air Transport Association (IATA) lacquer-lined sample cans 

because their design prevents scrupulous cleaning and visual 

confirmation of removal of all sources of contamination (e.g. trace 

sediments) prior to re-use. Sediments trapped in IATA cans are likely to 

result in highly inaccurate representations of drawn fuel samples when 

submitted for laboratory analysis, in the event of an aircraft incident where 

fuel is a suspected causal factor. 

8.12 When drawn fuel samples are requested for analysis as evidence, the 

appropriate samples should be decanted from glass sample jars into 

unused, purpose-made IATA sample cans for transportation. Sample cans 

should be conditioned prior to use by subjecting them to a 48 hour soak 

with uncontaminated fuel in order to remove pigmentation and other 

surface chemicals from the lacquer lining. 

Fuel sampling 

8.13 Fuel samples taken from any aviation fuelling system sample point should 

be the correct colour, clear, bright and free from solid matter. They should 

also be checked for dissolved water by using a syringe and water detector 

capsule. If a sample does not meet the quality criteria as laid out below, 

the sample should be disposed of, sampling equipment should be cleaned 
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and the sampling process repeated until an acceptable result is achieved. 

However, sampling should not be repeated indefinitely but should take 

into consideration whether or not sample quality is improving over 

subsequent attempts as well as the nature of contamination. If 

consistently unacceptable samples are obtained with little or no 

improvement (after more than 3 times), it may become necessary to 

contact the fuel inspection company responsible for certification of the 

fuelling system. 

8.14 Filter vessel and hose end samples should be taken under pump 

pressure. Where a closed circuit sampler is fitted to static storage tank 

sample points, unless the tanks are sufficiently elevated or the sampler 

sufficiently lowered, to provide enough head of pressure for filling the 

sampler at a reasonable rate. If a hand pump is fitted for lifting fuel, it 

should be used with sufficient force to obtain a reasonable flow of fuel into 

the closed circuit sampler. 

8.15 Checking for fuel quality using a manual sample point and 3 litre glass jar 

should be carried out whilst making observations in the following manner: 

1) Samples should be drawn into scrupulously clean, clear glass 

sample jars at full flush (or as close to full flush as is reasonably 

practicable without causing spillage). The jar lid should be fitted as 

soon as possible to reduce the likelihood of airborne contamination 

of the sample. 

2) The fuel sample should be visually checked to ensure it is of the 

correct colour, clear, bright and free from solid matter and dissolved 

water. (Jet A-1 may vary from colourless to straw colour.) 

3) Free water will appear as droplets on the sides, or bulk water on the 

bottom, of the sample jar. If there is any evidence of free water the 

sample should be rejected. 

4) Suspended water will appear as a cloud or haze, however, small air 

bubbles may also appear as a haze. Air bubbles can appear in fuel 

samples from filter vessels for 2 to 3 days following a filter change. If 
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there is any sign of a haze, the sample should be left for 60 seconds 

to determine whether or not this indicates presence of air or water; 

air bubbles will settle out upwards whilst water will either remain, or 

will settle to the bottom of the jar where the droplets can form 

together to create free water. If the evidence points towards 

suspended water, the sample should be rejected. If in doubt, a water 

detector capsule test will determine the correct outcome. 

5) Solid matter is usually made up of small amounts of dust, rust, scale 

etc. suspended in the fuel or settled out on the jar bottom. When 

testing for solid contaminants, swirl the sample to form a vortex; any 

dirt present will concentrate at the centre of the vortex making it 

more readily visible. ‘Trace’ amounts of sediment are acceptable. If 

more than a ‘trace’ of solid matter is detected, the sample should be 

rejected. 

6) A ‘trace’ of solid matter in the context of sediment present in Jet A-1 

Aviation Fuel samples is defined as, 2 to 3 particles of debris not 

exceeding 0.5 mm diameter. 

7) Testing for dissolved water should be carried out using a syringe and 

proprietary water detector capsule (e.g. Shell type or an approved 

alternative). Fit a capsule to the syringe, immerse in the fuel sample 

and immediately draw a 5 ml fuel sample into the syringe. If the 

capsule is withdrawn from the fuel and there is less than 5 ml in the 

syringe, the capsule should be discarded and the test repeated using 

a new capsule. Examine the capsule for any colour change. If there 

is any colour change the fuel should be rejected. 

NOTE 1: Empty syringe contents slowly with the tip immersed back in the fuel sample. Do 

not spray the 5ml syringe contents into the atmosphere because this creates a 

hazardous Jet A-1 explosive mixture. 

NOTE 2: The same sampling criteria as set out in 8.13 above should be applied. If 

consistently unacceptable samples are obtained with little or no improvement, it 

may become necessary to contact the fuel inspection company responsible for 

certification of the fuelling system. 
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8.16 Checking for fuel quality using a closed circuit sampler is similar to 

sampling carried out as described in section 8.13 above and the same 

pass/fail criteria applied to samples, however, the order in which checks 

are carried out does vary. Carry out sampling and make observations in 

the following manner: 

1) Samples should be drawn into the closed circuit sampler at full flush 

(or as close to full flush as is reasonably practicable without causing 

spillage out of the lid). The sampler should have been cleaned prior 

to filling and the lid should be closed, however, the lid does not form 

a pressure tight seal. 

2) As the fuel enters the jar off-centre, it immediately creates a vortex, 

therefore any solid contaminants and any free water present will 

concentrate at the centre of the vortex making it more readily visible. 

Vortex checks should therefore be carried out first. 

3) The fuel should then be allowed to settle until the vortex slows or 

stops. This will allow colour, appearance and suspended water 

checks to be carried out. 

4) Testing for dissolved water should be carried out as the final test 

using a syringe and proprietary water detector capsule (e.g. Shell 

type or an approved alternative). Some closed circuit samplers come 

equipped with a water detector port on the inlet line, whilst others 

require the test to be carried out by opening the sampler lid. 

8.17 Capsules should be kept tightly sealed in their container when not in use. 

Capsule tubes are marked with the relevant expiry date and capsules 

should be used before the end of the month shown on the container. 

Capsules should not be re-used. 

NOTE: The use of water-finding paper or paste is no longer recommended. These 

methods do not meet the minimum standards for detecting water content at the 

fuel delivery point of 30 ppm (see IATA Guidance Material for Aviation Fuel 

Specifications). 
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Fuel sample retention 

8.18 The purpose of retaining selected fuel samples during the handling 

processes is to provide proof of fuel quality when delivered to an aircraft. 

8.19 In the event of an aircraft incident where fuel may be considered to be a 

causal factor, retained fuel samples will subsequently be requested by the 

helicopter operator to support technical investigations. 

8.20 The following table summarises the minimum recommended fuel sampling 

and retention requirements for offshore helicopter operations. 

 Sample Reason for sampling and 

when taken 

Sample retention period 

1 Transit tanks Filling onshore Until transit tank is returned 

onshore 

2 Transit tanks Within 24 hours of placement 

in a bunded storage area and 

weekly thereafter until tank 

becomes next on-line 

24 hours 

3 Transfer filters Prior to fuel transfer or 

weekly, whichever occurs 

first 

When an acceptable clean fuel 

sample has been obtained, 

samples can be discarded 

4 Transit tanks Prior to decanting to bulk 

storage tank or daily when 

on-line or next in-line 

24 hours 

5 Static storage tank Daily - prior to system use 48 hours 

6 Delivery filter water 

separator and filter 

monitor 

Daily - prior to system use When an acceptable clean fuel 

sample has been obtained, 

samples can be discarded 

7 Delivery hose end 

(refuelling nozzle) 

Daily - prior to system use When an acceptable clean fuel 

sample has been obtained, 

samples can be discarded or 

retained as a pre-refuel sample 
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8 Delivery hose end 

(or fuel filter 

monitor if pressure 

refuelling with no 

nozzle sampler) 

Before aircraft refuelling, 

this sample to be checked 

by the pilot 

When an acceptable clean fuel 

sample has been obtained and 

the flight crew have seen the 

evidence (vortex / particle 

check and water test), samples 

can be discarded 

9 Delivery hose end 

(or fuel filter 

monitor if pressure 

refuelling with no 

nozzle sampler). 

Immediately after aircraft 

refuelling, this sample it to 

be checked by the pilot 

24 hours. However, if the same 

aircraft is refuelled again on the 

same day, the previous sample 

may be discarded and the new 

one retained 

10 Tanks and delivery 

system 

After heavy rainfall, storms, if 

subject to water/foam deluge 

on activation of the fire 

protection system or after 

snow on tanks is thawing 

When taken, these samples 

replace the ones taken for 4 

and 5 above 

 

8.21 Fuel Sample Labelling – The following information should be clearly 

marked on the retained fuel samples: 

 Transit/Static tanks: Tank No. / Date / Time 

 Post refuel sample: A/C Reg. / Date / Time 

Decanting from sample reclaim tanks 

8.22 Before transfer of fuel takes place from a sample reclaim tank to bulk 

storage, the reclaim tank should be sampled to ensure the fuel is in good 

condition. 

8.23 Any samples taken prior to transfer should not be returned until transfer 

from the sample reclaim tank to the bulk tank has been completed as this 

could stir up contaminants on the bottom of the vessel. After each 

transfer, the residue in the bottom of the vessel should be fully drained 

and disposed of to allow the recovery tank to be cleaned using lint free 

cloths. 
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8.24 The transfer filter vessel should also be sampled under pump pressure 

before the storage tank inlet valve is opened, to ensure that no 

contamination is present in the filter vessel. Any contaminated samples 

should be disposed of into a suitable container. 

Recommended maintenance schedules 

8.25 Different elements and components of the helicopter fuelling systems 

require maintenance at different times, ranging from daily checks of the 

delivery system up to three yearly checks on static storage tanks. 

8.26 Particularly in the UK, responsible bodies within the offshore oil and gas 

and aviation industries have developed maintenance regimes and 

inspection cycles to suit their specific operations. There may therefore 

appear to be anomalies between different source guidance on filter 

element replacement periodicity, hose inspection and replacement 

periodicity, static storage tank inspection periodicity and bonding lead 

continuity checks. 

8.27 The various components of fuelling systems are listed with their 

recommended servicing requirements in the following paragraphs and 

tables. 

Transit tanks 

8.28 All transit tanks should be subject to a ‘trip inspection’ each time the tank 

is filled and, in addition, their condition should be re-checked weekly. Six-

monthly and twelve-monthly inspections should be carried out on all lined 

carbon steel tanks. For stainless steel tanks, the inspections can be 

combined at twelve month intervals. 

Trip inspection 

1. Each time a transit tank is offered for refilling onshore the following items 

should be checked: 
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 Items Activity 

1 Tank shell Visual check for condition. Has the shell suffered any 

damage since its previous filling? 

2 Filling/discharge and 

sampling points 

Visual check for condition, leakage and caps in place. 

3 Lifting frame, lugs and 

four-point sling 

Visual check for signs of damage. 

4 Tank top fittings Check for condition, caps in place, dirt free and watertight. 

5 Tank identification Check that serial number, capacity and contents and 

hazard identification labels are properly displayed. 

6 Tank certificate Ensure internal cleanliness certificate is valid and located in 

the document container. (See paragraph 8.60.) Ensure 

lifting equipment and IMDG pressure testing certification is 

in date and tank data plates are hard stamped accordingly. 

 

‘On receipt’ inspection 

2. On receipt of a tank offshore, the following checks should be carried out 

as the responsibility of the HLO, although tasks may be delegated. 

 Items Activity 

1 Custom’s seals Check that custom’s seals are intact on all points of entry to, 

or exit from, the tank interior. Are there any signs that the 

contents have been tampered with? 

2 Tank shell Check for any evidence of damage, i.e. dents or deep scoring. 

Report any damage as dents may mean damage to the 

internal paint lining of carbon steel tanks. 

3 Tank fill/discharge 

and sample valves 

Check for damage, run finger around flanges and threaded 

connections for any signs of fuel leakage. Check dust caps or 

plugs are in place. 

4 Tank lifting gear Check lifting lugs, slings and shackles for signs of damage, 

check split pins are in place. 
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5 Tank top fittings Check all fittings are in place, clean and all dust caps are 

fitted. Check valves are closed and inspection hatches 

tightened down. 

6 Tank labels Check that tank identification and serial number (if different) 

are clearly visible as well as tank capacity. Check that “Jet A-

1”, “Flammable UN 1863” and “Marine Pollutant” stickers are 

in place and that the tank capacity is visible. 

 

Weekly inspection 

3. Each transit tank whether it is full or empty, onshore or offshore, should 

be given a weekly inspection similar to the ‘On Receipt’ inspection as 

above to ensure that the tank remains serviceable and fit for purpose. The 

weekly inspection should primarily be for damage and leakage; it may not 

be possible to check custom’s seals integrity if the tank is in use. The 

completion of this check should be signed for on the Serviceability Report 

(see paragraph 8.60). 

Six-monthly and twelve-monthly inspection 

4. The six-monthly and twelve-monthly inspections should be carried out 

onshore by a specialist organisation. The scope of the two inspections is 

identical and should include: 

 Items Activity 

1 Tank identification plate Check details. 

2 Tank shell Visual check for damage. 

3 Paint condition (external) Check for deterioration. 

4 Paint condition (internal) Check for deterioration, particularly around seams if 

applicable. 

5 Lining materials (if 

applicable) 

Check for deterioration, lifting, etc. Acetone test should be 

carried out on any lining repairs. 

6 Tank fittings (internal) Check condition. 
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7 Tank fittings (external) Check condition. 

8 Access manhole Check security. 

9 Pressure and vacuum 

relief valves 

Check condition and presence of fire-screen gauze; in 

particular check for leaks. 

10 Dipstick assembly Check constraint, markings and cover/cap for security 

(where fitted). 

11 Bursting disc Modern tanks are not fitted with busting discs. Tanks 

found to have a bursting disc should be modified to 

incorporate a relief valve. 

12 Inspection hatch 

assembly 

Check lid, seal and swing-bolt condition and security. 

13 Bonding Measure electrical bonding resistance between transit 

tank frame and shell. 

14 General Examination and test procedures to conform with current 

rules and industry standards. 

 

Re-certification 

5. It is a legal requirement that “single product” transit tanks are re-certified 

at least every 5 years by an authorised specialist, normally the Fuel 

Inspection Company functioning under an approved verification scheme. 

There should also be an intermediate check carried out every 2½ years. 

These checks should include re-certification of the pressure/vacuum relief 

valve. The date of the re-certification should be stamped on the tank 

inspection plate. 

Static storage tanks 

8.29 Static storage tanks are subject to an annual or biennial inspection 

depending on the type of tank. If the storage tank is mild steel with a lining 

then it should be inspected at least once per year. If the tank is stainless 

steel then a two-year interval between inspections is acceptable, however, 

where a track record of minimal findings during internal inspections can be 

evidenced, inspection intervals may be extended to three years for both 
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mild and stainless steel tanks at the discretion of the third party fuel 

Inspection Company. If excessive accumulation of contaminants or 

degradation of internal surfaces is found following extension to a three-

yearly frequency, the inspection frequency should be reverted to biennial 

or annual as required. 

8.30 When due for inspection the tank should be drained and vented with the 

manhole access cover removed. 

8.31 The inspection should include the following: 

No. Items Activity 

1 Cleanliness Clean tank bottom as required. 

2 Tank internal fittings Check condition. 

3 Lining material (if applicable) Acetone test (note this check need only be carried 

out on new or repaired linings). 

4 Paint condition Check for deterioration, particularly around seams. 

5 Access to tank top fittings Check condition of access ladder/platform. 

6 Inspection hatch Check lid, seal and swing-bolt condition and 

security. 

7 Access manhole cover Check lid, seal and swing-bolt condition and refit 

cover securely. 

8 Pressure and vacuum relief 

valve 

Check condition and presence of fire-screen gauze, 

in particular check for leaks. 

9 Floating suction Check condition, continuity of bonding and 

operation. Ensure float is empty. 

10 Valves Check condition, operation and material. 

11 Sump/drain line Check condition operation and material. 

12 Grade identification Ensure regulation Jet A-1 markings are applied and 

clearly visible. 

13 Contents gauge Check condition and operation. 
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14 Bonding Measure electrical bonding resistance between tank 

and system pipework. 

 

Delivery systems 

8.32 The offshore delivery system should normally be inspected every three 

months by a fuel inspection company, contracted by the offshore asset 

owner or duty holder to inspect and certify the system is fit for uplifting fuel 

by the helicopter operator. 

NOTE: Inspection in this context is not to be confused with Auditing. It is physical 

intervention / trades supervision by a fully trained and competent engineer for 

determining condition and replacement of key system components, prior to 

certifying the system is fit for purpose. 

8.33 The function of fuel inspection is twofold; firstly, it allows necessary 

scheduled invasive and specialist work-scopes to be carried out by an 

approved engineer, and secondly, it provides system certification on 

completion of a successful inspection. 

8.34 No system should exceed four months between successive inspections 

and certification may be withdrawn if the system is not maintained in 

accordance with the requirements noted below.  

8.35 The system should be subject to daily and weekly checks by offshore 

fuelling personnel to ensure sustained operability and satisfactory fuel 

quality. 

Daily checks 

1. The following checks should be carried out each day and is the 

responsibility of the HLO, although tasks may be delegated to another 

competent person. 
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 Items Activity 

1 Filter water separator 

and fuel filter monitor 

Drain the fuel from the sump/sample line until it is clear. The 

sample taken should be checked and retained as noted in 

paragraph 8.20. 

NOTE:  This check excludes the transfer filter which 

should be checked weekly or prior to use, 

whichever is the sooner. This can only be carried 

out when fuel is being transferred. 

2 Transit tank/storage 

tank 

A fuel sample should be drawn from each compartment of 

the transit tank/storage tank (as applicable) and checked for 

quality as noted in paragraphs 8.13 and 8.16. 

3 Floating suction The floating suction assembly should be checked for 

buoyancy and freedom of movement. 

4 Delivery hose end 

(refuelling nozzle) 

A sample should be drawn from the hose end and checked 

for quality as noted in paragraphs 8.13 and 8.16. 

5 General system 

checks 

Check for signs of leakage from the system. 

Ensure that all dispensing equipment is stowed inside the 

dispensing cabinet with the door closed for protection from 

the elements when not in use. 

6 Complete 

documentation 

Daily checks should be recorded on the ‘Daily Storage 

Check’ quality control documentation. 

 

Weekly checks 

2. In addition to the daily checks specified in paragraph 1 above the 

following checks should be carried out each week and is the responsibility 

of the HLO, although tasks may be delegated to another competent 

person. 

 Items Activity 

1 Transit tanks Carry out weekly tank checks as detailed in paragraph 8.28.3. 
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2 Suction hose 

and hose 

coupling 

For EN ISO 1825 rubber hoses: 

 Lay out straight to allow the hose to be examined along its 

length for damage i.e. “soft spots”, bulges, blistering, cuts, 

abrasions, kinks or crushing. Light surface damage is 

acceptable, however, no white canvas braiding should be 

visible through the skin of the hose. 

 Check hose end clamps for security. 

For B-Flex annular convoluted hoses: 

 Check hose has not been coiled too tightly. 

 Check condition of outer protective cover where fitted. 

 Feel along hose length checking for crush damage. 

General checks: 

 Check complete assembly for any indication of leakage. 

 Check correct operation of hose coupling. 

 Check captive dust plug is present. 

3 Static storage 

tanks 

Check all tank top fittings are in place, clean and all dust caps are 

fitted. 

Check that valves are closed and inspection hatches tightened 

down. 

4 Pump 

skid/cabinet 

Check pump bearings are adequately greased. 

For air motor driven systems: 

 Ensure air-line lubricators are adequately topped up with 

suitable oil and drain air- line water traps. 

For electric motor driven systems: 

 Check pump drive gearbox oil level and top up as required. 

5 Differential 

pressure 

gauges 

For delivery filter vessels: 

 Obtain weekly differential pressure readings for each vessel 

during refuelling under full flow conditions. If no refuel has 

taken place during any given week, a sufficient quantity of 

fuel should be run off into a drum at full flow to allow 
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readings to be taken. Readings should be recorded on the 

‘Filter Record’ quality control documentation sheets. 

For transfer filter vessels: 

 Obtain weekly differential pressure readings for each vessel 

during static storage tank replenishment under full flow 

conditions. If no replenishment has taken place during any 

given week no further action is necessary and readings can 

be taken during the next replenishment. Readings should be 

recorded on the ‘Filter Record’ quality control 

documentation. 

6 Dispensing 

cabinet 

pressure gauge 

Check for correct operation of the dispensing system fuel pressure 

gauge. 

7 Hose reel Check rewind gears are adequately greased – apply grease as 

required. 

Ensure air-line lubricators for air driven rewind motors are 

adequately topped up with suitable oil and drain air-line water traps 

(as appropriate). 

8 Fuel delivery 

hose 

Unwind from the hose reel onto the helideck and subject to pump 

pressure then examine along its length for damage i.e. “soft spots”, 

bulges, blistering, cuts, abrasions, kinks or crushing. Light surface 

damage is acceptable, however, no white canvas braiding should 

be visible through the skin of the hose. Particular attention should 

be paid to those sections of the hose within approximately 45 cm 

(18’’) of couplings since they are especially prone to deterioration. 

Check hose end clamps for security. 

Rewind hose back onto the reel. 

Test results to be recorded on the ‘Hose Inspection Record’ quality 

control documentation. 

9 Fuel delivery 

nozzles 

Inspect for general condition, cleanliness and correct operation to 

ensure correct lock off and no leakages 
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Remove, inspect and clean cone strainers as necessary. If 

significant quantities of contaminants are found, the reason should 

be established and remedial action taken. 

Re-install or renew strainers as required, taking care to locate the 

seals correctly. 

Ensure dust caps are present and secure. 

NOTE:  No lubrication except petroleum jelly should be applied 

to any of the pressure refuelling coupling or gravity 

nozzle parts 

10 Spill pot Accumulated fuel should be drained from the spill pot and 

disposed of. 

11 Earth 

bonding/EPU 

Check for general condition, security and electrical continuity 

(maximum permissible reading of 25 ohms) on the following earth 

bonding equipment: 

 Tank earth leads and clamps. 

 Refuelling nozzle ground wires, jack plugs and clips. 

 Main aircraft bonding/EPU lead, quick release connection 

and clamp/pin. 

Carry out checks for correct function of the following: 

 Main aircraft bonding/EPU reel automatic or manual rewind 

mechanism. 

 Main aircraft bonding/EPU quick release connection. 

12 General system 

checks 

The system should be checked for leaks and general appearance. 

Painted components should be visually inspected to determine 

condition of paint linings. Localised repairs should be carried out 

where fuel quality and system integrity will not be compromised. 

Ensure good housekeeping is maintained. Blocked drains, 

standing water and accumulation of rubbish such as used water 

detector capsules should be addressed by the HLO or delegate as 

soon as is achievable. 

13 Documentation Completion of aforementioned checks should be recorded within 

system QC Documentation. 
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Three-monthly inspection 

3. A three-monthly inspection is the foundation on which the more in-depth 

six-monthly and annual inspection work scopes are based. Three-monthly 

inspection work scopes should only be carried out by an authorised Fuel 

Inspector and will vary dependent on the particular installation and fuel 

system set up. 

NOTE 1: An authorised Fuel Inspector is defined as an individual that is independent from 

the business unit procuring the inspection service. Inspectors should be 

technically qualified and competent and be able to demonstrate they have 

relevant experience on the offshore refuelling systems, components and 

equipment subjected to examination and verification. 

NOTE 2: On some installations, duty holders may require specific work activities to be 

undertaken by an on-board maintenance team member (e.g. an electrician and / 

or mechanic) as part of the maintenance management plan. In such cases, the 

work undertaken by the duty holder should not include activities for breaking into 

system fuel containment, without receipt of written approval from the authorised / 

certifying Fuel Inspection Company. Any work done may additionally require 

inspection and verification following completion. 

The following checklist is included as a general guide only, but should 

cover most equipment scenarios. Additional items may be included when 

considered appropriate. 

 Items Activity 

1 Transit 

tanks 

Carry out weekly tank checks as detailed in paragraph 8.28.3.  

2 Suction 

hose and 

hose 

coupling 

For EN ISO 1825 rubber hoses: 

 Lay out straight to allow the hose to be examined along its length 

for damage i.e. “soft spots”, bulges, blistering, cuts, abrasions, 

kinks or crushing. Light surface damage is acceptable, however, 

no white canvas braiding should be visible through the skin of 

the hose. 
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 Check hose end clamps for security. 

For B-Flex annular convoluted hoses: 

 Check hose has not been coiled too tightly. 

 Check condition of outer protective cover where fitted. 

 Feel along hose length checking for crush damage. 

General checks: 

 Check complete assembly for any indication of leakage. 

 Check correct operation of hose coupling. 

 Check captive dust plug is present. 

3 Static 

storage 

tanks 

Check all tank top fittings are in place, clean and all dust caps are 

fitted. 

Check that valves are closed and inspection hatches tightened down. 

4 Pump 

skid/cabinet 

Remove, clean and inspect Y-strainer baskets. Where a track record of 

minimal findings during previous inspections can be evidenced, 

inspection intervals may be extended to six months at the discretion of 

the third party fuel inspection company. If an excessive accumulation of 

contaminants are found following extension to a six-monthly frequency, 

the inspection frequency should be reverted to three-monthly as 

required. 

Check pump bearings are adequately greased. 

For air motor driven systems: 

 Ensure air line lubricators are adequately topped up with suitable 

oil and drain air line water traps. 

 Check air line lubricator drip feed rate is set correctly. 

For electric motor driven systems: 

 Check pump drive gearbox oil level and top up as required. 

5 All filtration 

units (e.g. 

transfer 

and 

delivery 

Check vessels for condition, security of fittings, evidence of leakage 

and correct product identification labels. 

Obtain a fuel sample from each filtration unit and perform fuel quality 

checks as noted in paragraphs 8.13 and 8.16. Note results of the 

sample checks on system QC documentation. 
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filter 

vessels) 

If consistently unacceptable samples are evident during the three-

monthly check it could indicate the presence of bacteriological growth 

in the vessel. This will require the following action to be taken: 

 Open the filter vessel and inspect for surfactants, bacteriological 

presence, mechanical damage and condition of lining (as 

applicable). 

 Clean out any sediment and carry out a water test on the water 

separator element (as applicable). 

 Inspect the coalescer/monitor elements (as applicable) and 

renew as necessary. 

 Reassemble and repeat testing. 

6 Differential 

pressure 

gauges 

Check condition and security of gauges. 

Check for correct operation during functional testing and check for full 

scale deflection and return to ‘zero’ where gauges have been set up 

with test valves. 

For delivery filter vessels: 

 Obtain weekly differential pressure readings for each vessel 

during refuelling under full flow conditions. If no refuel has taken 

place during any given week, a sufficient quantity of fuel should 

be run off into a drum at full flow to allow readings to be taken. 

Readings should be recorded on the ‘Filter Record’ quality 

control documentation sheets. 

For transfer filter vessels: 

 Obtain weekly differential pressure readings for each vessel 

during static storage tank replenishment under full flow 

conditions. If no replenishment has taken place during any given 

week no further action is necessary and readings can be taken 

during the next replenishment. Readings should be recorded on 

the ‘Filter Record’ quality control documentation. 

7 Automatic 

air 

eliminators 

Prime and check for correct operation of all installed air eliminators. If a 

manual air vent valve is fitted, replace it with an automatic type. 
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8 System 

pressure 

relief valves 

Visually check for condition and note certification frequency and due 

dates on the system inspection report. 

9 Dispensing 

cabinet 

pressure 

gauge 

Check for correct operation of the dispensing system fuel pressure 

gauge. 

10 Hose reel Ensure reel rewind mechanism operates correctly by testing operation 

using powered and manual rewinds (as appropriate). 

Check bearings and rewind gears are adequately greased – apply 

grease as required. 

Ensure air-line lubricators for air driven rewind motors are adequately 

topped up with suitable oil and drain air-line water traps (as 

appropriate). 

Check air-line lubricator drip feed rate is set correctly (as appropriate). 

Inspect inlet swivel and swan neck hose connection for condition. 

11 Fuel 

delivery 

hose 

Unwind from the hose reel onto the helideck and subject to pump 

pressure then examine along its length for damage i.e. “soft spots”, 

bulges, blistering, cuts, abrasions, kinks or crushing. Light surface 

damage is acceptable; however, no white canvas braiding should be 

visible through the skin of the hose. Particular attention should be paid 

to those sections of the hose within approximately 45 cm (18’’) of 

couplings since they are especially prone to deterioration. 

Check hose end clamps for security. 

Rewind hose back onto the reel. 

Test results to be recorded on the ‘Hose Inspection Record’ quality 

control documentation. 

12 Fuel 

delivery 

nozzles 

Inspect for general condition, cleanliness and correct operation to 

ensure correct lock off and no leakages. 

Remove, inspect and clean cone strainers as necessary. If significant 

quantities of contaminants are found, the reason should be established 

and remedial action taken. 
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Re-install or renew strainers as required, taking care to locate the seals 

correctly. 

Ensure dust caps are present and secure. 

NOTE: No lubrication except petroleum jelly should be applied to 

any of the pressure refuelling coupling or gravity nozzle 

parts. 

13 Spill pot Accumulated fuel should be drained from the spill pot and disposed of. 

14 Earth 

bonding/ 

EPU 

Check for general condition, security and electrical continuity 

(maximum permissible reading of 25 ohms) on the following earth 

bonding equipment: 

 Tank earth leads and clamps. 

 Refuelling nozzle ground wires, jack plugs and clips. 

 Main aircraft bonding/EPU lead, quick release connection and 

clamp/pin. 

Carry out checks for correct function of the following: 

 Main aircraft bonding/EPU reel automatic or manual rewind 

mechanism. 

 Main aircraft bonding/EPU quick release connection. 

15 General 

system 

checks 

The system should be checked for leaks and general appearance. 

Painted components should be visually inspected to determine 

condition of paint linings. Localised repairs should be carried out where 

fuel quality and system integrity will not be compromised. 

Ensure good housekeeping is maintained. Blocked drains, standing 

water and accumulation of rubbish such as used water detector 

capsules should be addressed by the HLO or delegate as soon as is 

achievable. 

16 Documenta

tion 

Completion of aforementioned checks should be recorded within 

system QC Documentation. 

 

Six-monthly inspection 

4. Six-monthly inspections should be carried out only by an authorised Fuel 

Inspector. The content of a six-monthly inspection should include all of the 
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three-monthly inspection checks detailed in paragraph c above and, in 

addition, should include the following items: 

NOTE: On some installations, duty holders may require specific work activities to be 

undertaken by an on-board maintenance team member (e.g. an electrician and / 

or mechanic) as part of the maintenance management plan. In such cases, work 

undertaken by the duty holder should not include activities for breaking into 

system fuel containment, without receipt of written approval from the authorised / 

certifying Fuel Inspection Company. Any work done may additionally require 

inspection and verification following completion. 

 Items Activity 

1 Pump 

skid/cabinet 

Check coupling between motor and pump for wear and signs of 

misalignment. 

Refer to refuel system supplier / pump manufacturer’s 

recommended maintenance schedule for additional items. 

For electric motor driven systems: 

 All electrical circuits to be checked by a qualified electrician. 

2 Interconnecting 

pipework 

Check for clear fuel grade identification labelling in accordance with 

EI 1542. 

3 Flow Meter Lubricate the meter register head, drive and calibration gears with 

petroleum jelly. 

Remove, inspect and clean strainer basket as necessary. If 

significant quantities of contaminants are found, the reason should 

be established and remedial action taken. 

Re-install or renew strainer as required, taking care to locate the 

seals correctly. 

4 Hose reel Check tension on chain drive and adjust if necessary. 

5 Documentation Completion of aforementioned checks should be recorded within the 

QC Documentation. 

6 Pump 

skid/cabinet 

Check coupling between motor and pump for wear and signs of 

misalignment. 
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Refer to refuel system supplier / pump manufacturer’s 

recommended maintenance schedule for additional items. 

For electric motor driven systems: 

 All electrical circuits to be checked by a qualified electrician. 

 

Annual inspection 

5. Annual inspections should be carried out by an authorised Fuel Inspector. 

The content of the annual inspection includes all the items in both the 

three-monthly and six-monthly inspections and the following additional 

items: 

NOTE: On some installations, duty holders may require specific work activities to be 

undertaken by an on-board maintenance team member (e.g. an electrician and / 

or mechanic) as part of the maintenance management plan. In such cases, work 

undertaken by the duty holder should not include activities for breaking into 

system fuel containment, without receipt of written approval from the authorised / 

certifying Fuel Inspection Company. Any work done may additionally require 

inspection and verification following completion. 

 Items Activity 

1 All filtration 

units (e.g. 

transfer and 

delivery 

filter 

vessels) 

NOTE:  For onshore installations, filter elements need only be 

replaced “on condition” or every three years. For offshore 

installations filter elements should be replaced annually 

Drain down and open filter vessels. 

Remove, inspect then discard existing disposable type elements (i.e. 

coalescer and monitor elements). Remove, inspect and carry out water 

test on separator element if fitted. Satisfactorily inspected and tested 

separator elements should then be bagged for re-fitment on completion 

of cleaning. 

Clean vessel internal surfaces, base plates and manifolds. For lined 

vessels, check all areas of lining for signs of deterioration. 

Carry out lining repairs as necessary. Conduct acetone, DfT thickness 

and/or pin hole detection test on vessel interior linings if applicable. 
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NOTE:  These need only be carried out to check for correct curing 

when lining is new or has been repaired. 

Fit new disposable elements. 

Fit tested separator element or renew as required (if fitted). 

Fit new head gasket / seal, close up the vessel and tighten the head 

securing bolts. 

Mark the filter body with the dates of the filter element change. 

2 Delivery 

hose 

Ascertain when the hose was fitted from system records.  

Delivery hoses should be pressure tested and recertified (ISO 1825) 

every two years. However, for operational expediency, duty holders 

may elect to replace the hose at the prescribed interval or earlier if any 

defects are found which cannot be repaired.  

In the absence of facilities for offshore testing, a removed hose should 

be tested and re-certified onshore. 

The hose will have a ten-year life from date of manufacture. 

 

Miscellaneous inspection frequency 

6. Inspection of some items of equipment within the fuelling system fall out-

with standard frequencies. This may be because of individual component 

manufacturer’s recommendations or over-riding platform or vessel 

standards as examples. Generally, where there is a conflict in inspection 

frequency, it is preferred that the more stringent standard is adopted. The 

inspection scopes listed below should be carried out by an authorised 

Fuel Inspector: 

 Items Activity 

1 Pressure relief 

valves 

Change-out or recertification frequency for relief valves fitted to filter 

vessels, static storage tanks, pipework or other equipment is often 

dictated by installation specific standards. 

Relief valves fitted to transit tanks are always managed under IMDG 

test requirements, i.e. 2½ year frequency. 
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Relief valves may be included in a general installation relief valve 

register but should only be changed out by an authorised third party 

Fuel Inspector. 

Wherever possible relief valve change-out should be aligned with 

scheduled invasive work on the equipment to which it is fitted (e.g. 

filter change or static storage tank internal inspection). 

2 Flow meter Flow meters may be included in a general installation 

instrumentation register but should only be changed out by an 

authorised Fuel Inspector. 

The flow meter calibration frequency should be in accordance with 

the manufacturer recommendations. This may be based on elapsed 

time or throughput. 

If there is evidence of inaccuracy such as metered quantities not 

aligning with aircraft instrument readings, investigation and / or 

rectification / calibration may need to be completed out-with the 

manufacturer recommendations. 

3 Gauges and 

instrumentation 

Pressure and differential pressure gauge calibration or replacement 

frequencies may be based on gauge type, criticality, manufacturer 

or operator requirements. 

System breakdown 

8.36 In the event of a system breakdown, as a general rule, before carrying out 

‘in-house’ repairs on fuelling system equipment, the HLO or his delegate 

should consult with the issuer of the current system certification to discuss 

the symptoms of the problem and to seek advice and permission before 

carrying out any work in order to maintain third party certification of the 

system. Some work scopes will be permissible following a brief 

discussion, others will be permissible if carried out by following written 

instructions or procedures and still others will not be permissible as an in-

house repair at all, requiring the mobilisation of an authorised Fuel 

Inspector. 
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8.37 In general terms, rectification work which does not have a direct effect on 

fuel quality and is not classed as invasive to the fuel side of the system 

may be undertaken by the HLO or his delegate following confirmation 

from the system certification issuer. Some examples of this would be: 

 External paint lining repairs, 

 Pneumatic and electrical controls and circuits and earth bonding, 

 Motor and gearbox work, 

 Structural work (roller doors, pipe support brackets, equipment 

mounting brackets). 

8.38 Rectification work that has a direct effect or the potential to have a direct 

effect on fuel quality and other invasive work should not be attempted by 

the HLO or his delegate unless given specific written permission to do so 

by the system certification issuer. Some examples of this would be: 

 Filter changes or filter contamination investigative work, 

 Pump replacement, 

 Relief valve change-out or recertification, 

 Hose change-out, 

 Static storage tank entry. 

8.39 Exceptions to this might be where a pump is to be removed for 

maintenance, but will not be reinstated until a Fuel Inspector is mobilised 

or where a static storage tank is to be decommissioned. Individual 

scenarios should be reviewed and the safest course of action determined 

by the system certification issuer. 

Sample reclaim tanks 

8.40 On a quarterly basis product reclamation tanks should be visually 

inspected for cleanliness or pass a microbiological growth test, as 

recommended, by the affected fuel supplier. Clean as required. 
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Transit tanks 

8.41 On a quarterly basis product reclamation tanks should be visually 

inspected for cleanliness or pass a microbiological growth test, as 

recommended, by the affected fuel supplier. Clean as required. 

Filling of transit tanks 

8.42 A ‘trip inspection’ should be carried out as specified in paragraph 8.28 on 

return to the tank filling depot. The tank should then be dipped to 

ascertain the quantity of fuel in the tank in order to calculate the volume of 

fuel required to fill the tank. Assuming the tank is in serviceable condition, 

the following actions should then be completed: 

1) Draw fuel from transit tank sample line and discard until the samples 

appear free from water and solid contaminants. 

2) Carry out fuel quality check as noted in paragraphs 8.13 and 8.16. 

3) Once satisfied that the fuel is free from free and dissolved water, 

draw off sufficient fuel to measure its specific gravity with a clean 

hydrometer. The fuel temperature should also be noted in order to 

correct the measured specific gravity to a relative density (RD) using 

a correction chart. 

4) The RD of the fuel sample taken from the transit tank should be 

compared with that of the previous recorded RD after the last tank 

filling. The RD of the previous batch of fuel should be taken from the 

previous release note or from the label on the retained sample. If the 

difference in relative densities exceeds 3.0kg/m3 the contents of the 

transit tank may have been contaminated with some other product 

refilling should not take place and the contents of the tank may need 

to be disposed of. 

5) Assuming the RD of the returned fuel is within specification, connect 

the bonding wire to the transit tank then connect the delivery hose 

coupling to the tank filling point and start the transfer pump to fill the 

tank. When the meter register head indicates that the required 

quantity of fuel has been transferred, stop the transfer pump, remove 
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the coupling from the tank and then remove the bonding connection. 

The dust cap should then be replaced on the filling point. 

6) Leave the tank to settle for ten minutes. A further sample should be 

drawn from the tank once it has been filled. The sample should be 

subjected to a RD check following the same process given in 

paragraph 4 and the density should be within 3.0kg/m3 of the 

composite RD of the bulk tank contents and transit tank residue. This 

sample should be transferred to a retention can which should be 

labelled with the tank number, the fuel batch number, date of filling 

and measured RD. The sample should then be retained safely until 

the tank is offered again for refilling in order to continue the fuel 

traceability. This fuel sample will be required as a proof of fuel quality 

in the event of an aircraft incident where fuel may be considered to 

be a causal factor. 

7) The tank should then be sealed to prevent tampering and a release 

note completed with all the required particulars; special attention 

should be paid that the correct grade of fuel is included on this 

release note. 

8) A copy of the release note should be secured in the tank document 

container and a further copy retained for reference. 

Receipt of transit tanks offshore 

8.43 Transit tanks transported offshore are often exposed to sea spray and 

harsh weather conditions on supply vessels and this could potentially 

cause ingress of water into the fuel. It is strongly recommended that fuel 

sampling is carried out as soon as the appropriate settling time has 

elapsed or at least within 24 hours of the tank being placed into a bunded 

storage area on the installation or vessel. Settling times are one hour per 

foot depth of fuel in the tank. 

8.44 The following procedure should then be followed: 

1) Check transit tank seals are still intact. 
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2) Check transit tank fuel grade markings match the fuel grade stated 

on the fuel release certificate. 

3) Check tank shell for damage, particularly around welded seams. 

4) Check fuel release certificate for the following: 

a) correct grade, 

b) quantity, 

c) batch number. 

d) date filled 

e) certified free from solid contaminants and water; and 

f) signed by authorised product inspector. 

5) Take fuel samples from the transit tank and discard until the samples 

appear free from water as indicated in paragraph 8.13. 

Decanting from transit tanks to static storage 

8.45 Before commencing any transfer of fuel it is necessary to check the static 

storage tank fuel level using a dipstick, dip tape or level gauge to ensure 

that the contents of the transit tank can be accommodated. 

8.46 The transit tank should have had sufficient time to settle once positioned 

correctly for the transfer operation. Settling times are one hour per foot 

depth of fuel in the tank. 

8.47 Static storage tanks equipped with a floating suction device need at least 

one hour for settling time and tanks without floating suction should be left 

for a period in hours approximately equal to the depth of fuel in feet. 

8.48 The following procedure should then be followed: 

1) Connect an earth bonding lead to the transit tank. 

2) Carry out checks for fuel quality as described in paragraph 8.13. 

3) Once a satisfactory sample has been obtained, the suction hose 

should be connected to the transit tank discharge point and the tank 

foot valve should be opened. 

4) With the system valves set up to supply fuel from the transit tank to 

the transfer pump and on to the transfer filter vessel, the transfer 
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pump should be run in order to obtain a sample from the transfer 

filter vessel under full flow conditions until a satisfactory result is 

obtained. Stop the pump between samples. 

5) Re-start the transfer pump and open the static storage tank inlet 

valve to start the fuel flow. Once fuel transfer has commenced check 

the coupling connections for any signs of leakage and continue to 

monitor the fuel flow whilst transfer is taking place. 

6) When sufficient fuel has been transferred, shut off the valves and 

stop the transfer pump. 

7) Disconnect the transfer hose followed by the earth bonding lead and 

replace any dust caps that were removed at the commencement of 

the operation. 

8) Record fuel quality checks and the transfer of the transit tank 

contents into the storage tanks and retain the fuel release certificate 

on board the installation/vessel. 

9) After transfer of fuel into the bulk storage tank and before it is 

released for use, ensure that the fuel is allowed to settle in 

accordance with the time periods set out above. 

10) For systems which are set up to gravity decant fuel from transit to 

static storage tanks, the process should be identical with the 

exception of having to operate a pump, i.e. after tank sampling, 

connect the suction hose and open valves to allow transfer filter 

sampling under head of pressure of the tank. Once a satisfactory 

sample is obtained, open the static storage tank inlet valves to 

commence decant. 

Set-up for fuelling direct from transit tanks 

8.49 Many offshore helicopter fuelling systems are designed to supply aviation 

fuel direct from the transit tanks into the delivery system. 

8.50 In this case the following procedure should be followed: 

1) Once the transit tank is located in the tank laydown area and before 

it is released for use, ensure that the fuel is allowed sufficient time to 
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settle in accordance with the following time periods. Settling times 

are one hour per foot depth of fuel in the tank. 

2) Connect an earth bonding lead to the transit tank. 

3) Take fuel samples from the transit tank and discard until the samples 

appear free from water and solid contaminants. 

4) Carry out checks for fuel quality as described in paragraph 8.13. 

5) Once a satisfactory sample has been obtained the suction hose 

should be connected to the transit tank discharge point and the tank 

foot valve should be opened. 

6) With the system valves set up to supply fuel from the transit tank to 

the delivery pump and on to the delivery filter vessels, the delivery 

pump should be run in order obtain a sample from the delivery filter 

water separator and, fuel filter monitor or combined three-stage 

vessel followed by the hose end until a satisfactory result is obtained 

from each. Stop the pump between samples. Record fuel quality 

checks, sample quantities taken and retain the fuel release 

certificate on board the installation/vessel. 

7) With the system valves set up to supply fuel from the transit tank to 

the delivery pump and on to the delivery filter vessels, the delivery 

pump should be run in order obtain a sample from the delivery filter 

water separator and, fuel filter monitor or combined three-stage 

vessel followed by the hose end until a satisfactory result is obtained 

from each. Stop the pump between samples. Record fuel quality 

checks, sample quantities taken and retain the fuel release 

certificate on board the installation/vessel. 

8) The system is now ready for fuelling an aircraft. 

Set-up for fuelling from static storage tanks 

8.51 The process for refuelling from static storage tanks should be identical to 

that of refuelling from transit tanks with the exception of setting up system 

valves to route fuel from the static storage tank to the pumps. 
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Static storage tank draining 

8.52 In order to carry out static storage tank internal inspection, the tank should 

be empty. It is not always possible to co-ordinate so that stock is run down 

in time for a scheduled inspection visit and there is always a quantity of 

dead-stock fuel to drain even when the tank has broken suction. In order 

to ensure fuel movements from the static storage tanks are controlled so 

as to maintain fuel traceability and to prevent potential fuel contamination, 

a list of scenarios are noted below for guidance. 

8.53 Some basic principles apply: 

 Static storage tanks contain a composite of multiple batches of fuel. 

Although the fuel pumped into these tanks is of known batch, RD 

and quality, as there are no facilities to measure RD once fuel is 

transferred nor to create composite batch numbers, any fuel held in 

a static storage tank cannot be returned onshore for re-use. 

 Transit tanks are used to transport traceable fuel of a known RD of 

which residues are checked on return to the point of filling, therefore, 

any fuel added to these residues will mean that all fuel in that tank 

cannot be returned onshore for re-use. 

 Fuel transferred between tanks using the refuelling system will 

ensure that contaminants cannot be introduced during the transfer 

process. 

 Any fuel removed from a tank sample line should be disposed of 

unless it is removed into a sample jar or closed circuit sampler and 

quality control checks are carried out and found to be acceptable. In 

this case, the sample can be returned to the sample recovery tank (if 

fitted) and reintroduced to a static storage tank once maintenance 

has been completed. All fuel removed from a sample line by other 

means (e.g. a sump drain pump) should be scrapped. 

8.54 Emptying a static storage tank to ‘break suction’ point: 

1) Depending on system set up, it may be possible where there is more 

than one static storage tank to transfer fuel from the tank to be 
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inspected into another storage tank by orientating the valves to draw 

from one tank and pump through the transfer vessel into the other 

tank. 

2) If fuel cannot be transferred from one storage tank to another and it 

is possible to locate a transportable tank on the helideck or within 

reach of the fuel delivery hose, fuel can be pumped to a 

transportable tank using a crossover connection to connect the 

delivery system to the tank fill connection as if refuelling an aircraft. 

The tank should be earth bonded prior to pumping fuel into it. This 

fuel can then be sampled and transferred back to a static storage 

tank once maintenance has been completed, however, fuel residues 

after breaking suction cannot be returned onshore for re-use. 

Residues can either be returned onshore for disposal in the tank, or 

transferred into a drum or hazardous drain however, the tank should 

be adequately labelled as containing scrap fuel and manifested as 

such. Additionally, the tank supplier should be informed that the tank 

has contained mixed RD fuel and should be cleaned and conditioned 

once returned onshore. 

3) If fuel cannot be handled as described above in order to control its 

quality for re-use, then all fuel in the static storage tank should be 

decanted to waste. This can be accomplished using the fuel delivery 

system to pump into a waste fuel tank, drums or hazardous drains 

until the tank breaks suction. Alternatively, a tank could be drained 

by fitting a sump drain pump to the sample line before breaking 

suction as described below. 

8.55 Emptying static storage tank dead-stock: 

1) Dead-stock can be sampled and if satisfactory, decanted into the 

sample recovery tank (if fitted) and reintroduced to a static storage 

tank once maintenance has been completed, however, this is a long 

and laborious process and sample recovery tanks will often not have 

sufficient capacity to contain all dead-stock. 
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2) A sump drain pump (e.g. a 1” air driven diaphragm pump) can be 

connected to the static storage sample line end connection and run 

to suck all fuel out until the tank is empty. This fuel can be pumped 

to a waste fuel tank, drums or hazardous drains. 

Long term storage of aviation fuel 

8.56 The long term storage of aviation fuel offshore should be discouraged. 

Should fuel stocks remain unused offshore for an extended period (i.e. six 

months after the filling date) then, prior to use, samples should be drawn 

from the tank and sent onshore for laboratory testing to ensure fuel 

quality. An alternative course of action is to return the transit tank(s) to an 

onshore fuel depot for further action. 

Aircraft refuelling 

8.57 Refuelling during thunderstorms and significant lightning activity poses 

significant risks and should therefore be avoided. 

8.58 Always ensure before starting any refuel that the fuel in the static storage 

tank or transit tank is properly settled. Refer to paragraph 1.66.1 for 

correct settling times. 

8.59 Before the commencement of any helicopter refuel, the HLO should be 

notified. Unless for specific safety reasons (see 10 below), passengers 

should normally be disembarked from the helicopter and should be clear 

of the helideck before refuelling commences. The helideck fire team 

should be in attendance at all times during any refuelling operation. The 

following procedure should then apply: 

1) When the aircraft captain is ready and it has been ascertained how 

much fuel is required and that the grade of fuel is correct for the 

particular aircraft, take a fuel sample from the overwing nozzle or 

from the pressure refuelling coupling sample point and carry out a 

water detection and fuel quality check in the presence of a flight crew 
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member (e.g. non-handling pilot) who should witness and 

acknowledge that the fuel sample colour and water test is acceptable 

and the fuel is clear from sediments. Morning samples are generally 

accepted, but a fresh sample may be requested by the pilot. If a 

flight crew member does not witness the water detection and fuel 

quality checks in progress, the water detection capsule and sample 

jar contents should be shown to a flight crew member (e.g. non-

handling pilot) after the checks have been carried out. 

NOTE: Only if there is no pressure refuelling coupling sample point should a sample be 

drawn from the fuel filter monitor sample point. 

2) Run out the earth bonding/EPU lead and attach it to the approved 

aircraft bonding point. Next, run out the delivery hose on the helideck 

to the aircraft refuelling point. 

3) If pressure refuelling, first connect the secondary bonding lead to the 

approved aircraft bonding point to bond the refuelling nozzle to the 

aircraft, then connect the pressure coupling to the aircraft and 

remain adjacent to the fuelling point. 

4) If gravity refuelling, first connect the secondary bonding lead to bond 

the refuelling nozzle to the aircraft, then open the tank filler and 

insert the nozzle and prepare to operate the fuel lever when 

signalled to do so by the person in charge of refuelling. Ensure fire 

cover is provided next to the filler point in the form of a dry powder 

extinguisher. 

5) The nominated person in charge of the refuelling (e.g. a Helideck 

Assistant - HDA) should operate the system pump switches and 

open any necessary valves to start the flow of fuel only when given 

clearance by the pilot via the HLO; using correct hand signals. The 

HLO should remain in a position whereby he has full view of both the 

helicopter refuelling point, pilot (handling) and person operating the 

fuel station (e.g. HDA). Ideally refuelling teams should be wearing 

listening headsets so that HLO can communicate instantly with both 

them and the pilot in the event of an emergency. 



CAP 437 
Chapter 8: Helicopter fuelling facilities – Maintenance and fuelling 

procedures 
 

December 2016 Page 175 

6) If any abnormalities are observed during the refuelling the “off” 

switch should immediately be operated. When refuelling is complete 

or when the pilot signals that tanks are full, the pump should be shut 

down and the nozzle handle released. 

7) Remove the refuelling nozzle or disconnect the pressure coupling as 

appropriate and replace the aircraft filler and nozzle caps. Finally 

disconnect the secondary bonding lead. A further fuel sample should 

now be taken as in 1 above and a fuel water and quality check 

should again be carried out. The process should be witnessed by a 

flight crew member or the capsule and fuel sample shown to a flight 

crew member on completion of the tests. See also paragraph 8.18 

for sample retention requirements. 

8) Remove the delivery hose from the helideck and carry out a final 

check that the aircraft filler cap is secure, then disconnect the main 

bonding lead from the aircraft and check that all equipment is clear 

from the proximity of the aircraft. The hose should be rewound onto 

its reel. 

9) Enter the fuel quantity onto the daily refuelling sheet and obtain the 

pilot’s signature for the fuel received. 

10) IMPORTANT SAFETY CONSIDERATIONS  

If for clear flight and helideck operational safety reasons the aircraft 

captain, in consultation with the HLO, has decided that the refuelling 

should be carried out with engines and/or rotors running and/or with 

passengers embarked, the following additional precautions should 

be undertaken: 

NOTE: Refuelling (engines and/or rotors running or stopped) should never be 

executed while the passengers are embarking or disembarking. The 

passengers are either on board in accordance with the precautions listed 

below, or they are kept at a safe distance. 

a) Constant communications should be maintained between the 

flight crew (pilot handling), HLO and the refuelling crew. 
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b) The HLO should remain in a position whereby he has full view 

of both the helicopter refuelling point, pilot (handling) and the 

person operating the fuelling installation. Ideally refuel teams 

should be wearing listening headsets so that HLO can 

communicate instantly with both them and the pilot in the event 

of an emergency. 

c) The passengers should be briefed by the pilot and HLO on 

what actions to take if an incident occurs during refuelling. 

d) The emergency exits opposite the refuelling point should be 

unobstructed and ready for use (and remain open, weather 

permitting). Doors on the refuelling side of the helicopter should 

remain closed.  

NOTE:  Unless the Rotorcraft Flight Manual (RFM) gives other safety instructions. 

e) Passengers’ seatbelts should be undone. 

f) At least one competent HDA should be positioned ready to 

supervise disembarkation in the event of an emergency. 

g) Provision should be made for safe and rapid evacuation as 

directed by competent helideck team personnel (HDAs). The 

area beneath the emergency exits should be kept clear. 

NOTE: If the presence of fuel vapour is detected inside the helicopter, or any other 

hazard arises during refuelling, fuelling should be stopped immediately. 

Quality control documentation 

8.60 Recording of aviation refuelling system/component manufacture, routine 

maintenance and rectification, testing, fuel transfer history and aircraft 

refuelling, etc. should be completed on official company documentation. 

This documentation is normally provided by the helicopter operators 

and/or specialist fuel suppliers and system maintainers. As a minimum, 

the documentation used should comprise: 

 Fuel Release Certificate; 
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 record of transit tank receipt; 

 daily and weekly serviceability report; 

 daily storage checks; 

 differential pressure record; 

 hose inspection and nozzle filters test record; 

 storage tank checks before and after replenishment; 

 fuel system maintenance record; 

 tank inspection and cleaning record; and 

 fuelling daily log sheet. 

8.61 All helifuel related QA documentation should be checked for 

completeness annually, during an independent inspection or audit. This 

check should also include helideck team access to CAP 437 Chapters 7 

and 8 (latest edition). 


