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Preface

Two measures of the success of an international conference are the number of attendees and the
number of countries that they represent. Based on these criteria, the 5th International Conference
on Stability and Handling of Liquid Fuels was very successful, with 203 attendees from 28 countries.
This is the largest number of countries ever represented at these conferences. These figures are highly
gratifying to me, in my role as conference chairman. Because of the continuing recession that began
before the 1991 conference, many companies and organizations have curtailed or eliminated
attendance at international conferences. These cutbacks have especially affected attendance at
specialized conferences such as this.

From the papers presented at this conference, jet fuels and other middle distillates continue to be the
subject of considerable study. The microbial aspect of petroleum degradation is another subject that
still attracts much attention. The use of computer-based expert systems for monitoring storage
stability and predicting when products should be used or replaced is on the increase. The causes of
fuel degradation apparently are better understood, and less attention was devoted to this topic than
in previous years. Interest continues in quality of refined products stored in strategic stockpiles. Test
rigs and simulators are now widely used in evaluating stability. New methods for measurement of
deposits formed during degradation have been developed and older methods revised. The effects of
metals and heterocompounds on gasoline storage stability also continue to be studied.

A broad topic coming to the forefront is that of environmentally-friendly or green fuels. Within the
United States, legislative initiatives and an enlightened environmental awareness have resulted in
stricter practices at fuel handling and storage facilities. The Clean Air Act Amendments of 1990 are
requiring refiners to reformulate their fuels or turn to alternate compositions. For marketing in
certain ozone nonattainment areas, gasoline must contain at least 2 percent oxygen, and less benzene
and other aromatics than previously allowed. By the year 2000, the entire U.S. gasoline pool may
be reformulated. Diesel fuel must have an ultra-low sulfur content, and it is possible that even home
heating oil may eventually have to conform to this new standard. Product imports must also meet
current environmental and statutory requirements. This is compelling offshore refineries to upgrade
their processes to produce cleaner fuels for the U.S. market. Because reformulated fuels have only
recently appeared in the marketplace, little is known how many of them will withstand the rigors of
handling and storage, or succumb to microbial attack. In Europe as well, changes are taking place
in the composition of fuels in response to a growing environmental awareness. Many countries are
beginning to adopt more stringent policies regarding fuel composition. The world crude oil stream
is getting heavier and higher in sulfur, which is complicating the need to produce cleaner fuels. More
severe processing is necessary, therefore, to obtain specification products. Moreover, there is a
greater tendency to upgrade the bottom of the barrel to provide more transportation fuels in response
to rapid growth in demand. These trends are exacerbating problems with product quality and
stability.




We are witnessing one of the most dramatic changes in the composition of fuels in more than 50
years. Consequently, the timing of the 5th conference probably could not have been better. Several
papers were presented that discussed various aspects of the new fuels that are appearing. I expect
the stability and handling of these "future fuels" will be a major theme of the 6th conference.
Whatever their composition, we will continue to face the same problems identified by the National
Petroleum Council more than 50 years ago, namely: instability, incompatibility, and contamination.

I thank the following who provided generous support for this conference: U.S. Al-Ghamdi; Chevron,
Biodeterioration Control Associates; Ethyl; Fuel Quality Services, Inc.; Fina Nederland; KLM, Royal
Dutch Airlines; Nalco/Exxon Energy Chemicals, L.P.; Octel America; Paktank International BV; and
Rohm and Haas. The Dutch Ministry of Economic Affairs was the conference host and provided
invaluable support to the organizers. I am also grateful to the many people that helped me in
organizing this conference. I am especially indebted to Mrs. Shirley Bradicich and Mrs. Jan Tucker
of the Coordinating Research Council who so admirably handled many arrangements and
administrative details. Finally, I thank everyone that attended the conference. Their interest and
support ultimately make these conferences successful.

Harry N. Giles
Conference Chairman
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Ministry of Economic Affairs, P.O. Box 20101, 2500 EC The Hague, The Netherlands

Ladies and gentlemen, it is my pleasure and honour to welcome all of you in Rotterdam, the
Netherlands. I am delighted that your Association has chosen Rotterdam to be the host city for the
5th International Conference on Stability and Handling of Liquid Fuels. It gives you the opportunity
to discover the beauty and the importance of a country which is in many ways the gateway to Europe.
Geographically a gateway, as the country near the sea, and Rotterdam as the largest sea port of the
world. And Schiphol (Amsterdam Airport) as one of the largest airports of Europe. Also
economically a gateway because a large part of the traded goods to and from Europe pass through
the Netherlands. And last but not least Rotterdam is the 'oil gateway' to Europe. The oil flow through

the port of Rotterdam is impressive.

The Netherlands are exporting about three quarters of the amount of oil (products) we are importing.
I would like to give you some figures. In 1993 the Netherlands imported 55 million tonnes crude oil
and about 32 million tonnes oil products. In that same year we exported 0.8 million tonnes crude and
54 million tonnes oil products. Another 11 million tonnes left the country by bunkering of sea going
vessels. To sum up: this means that in 1993 an amount of 86 million tonnes of crude oil and oil
products entered this country and an amount of 66 million tonnes left this country. Of course mainly
through the port of Rotterdam. As an oil gateway we are not just passing through the oil. The
Netherlands are an important refining centre, with 5 refineries producing about 65 million tonnes in
1993. These refineries are highly efficient and are producing under stringent environmental
regulations, because we think that high economic standards should be combined with high
environmental standards. Together with this enormous crude oil and oil product flow there are large
oil storage facilities in Rotterdam and some other parts of the Netherlands (Amsterdam, Flushing).

An oil trading centre needs oil storage facilities as a central element of all activities.




There are various companies operating within this business and you have the opportunity to visit a
storage location in one of your technical tours. The total storage capacity in the Netherlands is about
31 million cubic metres. Crude oil and oil products are not only stored for Dutch oil companies, but
also for foreign companies. And of course the Netherlands National Petroleum Stockpiling Agency

uses these facilities to a great extent.

Oil storage has various aspects. I would like to mention five different aspects. The first aspect is the
strategic stockpiling. Although the world has dramatically changed within the last 25 years and the
working of the oil market has significantly improved, strategic stockpiling will remain an essential
element in the energy policy of oil consuming countries. Most of these countries are united in the
International Energy Agency (IEA). One of the main tasks of the IEA is to guarantee a coordinated
response during an oil supply crisis. In this response the IEA member countries have a shared
responsibility. In the end all member countries are willing to shére the total amount of oil available
to the IEA. Nevertheless, it is obvious that it is in the interest of all nations -both consuming and
producing oil- to avoid a supply disruption. The second aspect is a pure economic one: storage is
business. The oil industry needs the so called 'working stocks'. This means storage of crude oil to
ensure that the refinery can continue the producing process. Storage of product can be important for
anticipating seasonal demand changes and other marketing reasons. It is interesting to see that also
companies from producing countries -for example Aramco- use the storage facilities in Rotterdam.
We regard this integration of producer and consumer markets as valuable. It also stresses the
importance of Rotterdam as the 'oil centre' of Europe. The third important aspect of oil storage I
would like to touch upon is the environmental impact. As in so many economic activities the impact
of the activity on the environment should be minimised. Oil storage in itself is a 'clean’ process, with
very small effect on the environment. But even there progress is possible. To give you two examples:
better storage facilities to protect the environment and the stored products, and advanced techniques
to reduce evaporation to prevent spillage. Also the safety aspect should be mentioned. Together with
environment, safety is an aspect that cannot and should not be ignored. The storage facilities in the
Netherlands belong to the best of the world. The fifth and last aspect that I would like to mention is
probably the most important. It is about quality. Looking at the program of this conference I can see
that a lot of attention will be paid to the quality of the stored product. The main issue is how to avoid



degradation of the stored product. There are of course different techniques to stop or at least slow

down this process. And as I am told a lot of progress will still be possible in the future.

Ladies and gentlemen, I am impressed by the amount of different topics and issues you will discuss
in the coming days. There are so many different topics and various aspects about the stability and
handling of liquid fuels I never knew about. There will be sessions about jet fuel. Attention will be
paid to the microbiological aspects of storage. Also there will be a presentation on the long-term and
strategic storage and product quality control by predictive systems and methods. Of course there will
be attention paid to a lot of other topics. The fact that I did not mention these does not mean that they

are not important. It is just that the program is so various.

The Ministry of Economic Affairs is honoured to host this conference and to welcome so many
people from so many different countries all together. I am confident that it will be an inspiring
conference. I hope that you will enjoy the technical tours and for those of you who have some time

left that you enjoy the tourist program. It is a honour to declare the 5th International Conference on

Stability and Handling of Liquid Fuels to be opened.
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COMMERCIAL JET FUEL QUALITY CONTROL
Kurt H. Strauss®
Abstract

The paper discusses the purpose of jet fuel quality control between the refinery and
the aircraft. It describes fixed equipment, including various types of filters, and the
usefulness and limitations of this equipment. Test equipment is reviewed as are various
surveillance procedures. These include the Air Transport Association specification ATA 103,
the FAA Advisory Circular 150/5230-4, the International Air Transport Association
Guidance Material for Fuel Quality Control and Fuelling Service and the Guidelines for
Quality Control at Jointly Operated Fuel Systems. Some past and current quality control

problems are briefly mentioned.
INTRODUCTION

The history of jet fuel quality control dates back to the introduction of commercial
turbine powered aircraft, when it was discovered that both the procedures and equipment
commonly used for aviation gasoline were inadequate for the new fuel type. Initially new
procedures concentrated on viscosity and density differences to develop longer settling rates
in tankage and new types of filters which would remove water as well as particulates. A
landmark was set in the early 1960’s when an international airlines-fuel supplier conference
decided on a maximum free water limit of 30 ppm into aircraft. Over time more subtle, one
might almost say insidious, contaminants and problems were identified and have had to be
guarded against. One concern carried over from aviation gasoline and very much alive today
is the possible contamination with other petroleum products.

The paper describes current equipment used to control the quality of jet fuel between
the refinery and the aircraft. It presents summaries of major procedures inside and outside
the USA and points out differences, imposed to some extent by differences in airport fuel
custody. Although important, only limited reference is made to construction standards which

are a separate major subject.
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QUALITY CONTROL EQUIPMENT
DESCRIPTIONS
Fixed equipment

Fixed equipment includes filter-separators, clay filters, other types of filters, monitors
or fuses, floating suctions, internal floating roofs and internal coatings.

Filter-separators can be considered the key equipment in jet fuel quality control. They
are designed to remove free or suspended water and particulates to lower levels than other
equipment. In fact, other filtration equipment is normally used to reduce the work load on
filter-separators or to remove materials which might keep filter-separators from doing their
job. Filter-separators incorporate two stages of filtration with the first stage called the
coalescer stage and the second stage the separator stage. The filtration media in the first
stage are layered such that extremely small water droplets are coalesced by a densely packed
medium (coated fiberglass) and emerge on the outside of the elements as droplets which are
mostly large enough to settle by gravity ahead of the second stage. In order to coalesce the
droplets the filtration media are packed tight enough to also collect very fine particulates,
therefore the term "filter-coalescer” for this stage. Layers ahead of the coalescing layers
selectively remove particulates to keep the coalescing medium from early plugging by solids.
The water droplets which are too small to settle are carried by the fuel against the second
stage, the separator stage. These hydrophobic elements, usually made of teflon-coated mesh,
repel the fine droplets and keep them out of the filter-separator’s discharge, thereby allowing
these units to furnish clean, dry fuel.

The elements in each stage have a flow rating per unit length, depending on
qualification results. The desired flow rating for the entire filter-separator then dictates the
total length of elements installed. Element installation may be either vertical or horizontal.
The sump between the two stages collects the separated water which is removed either
manually or automatically. Element replacement is based on pressure drop, operating time,
the cleanliness of the filtered fuel or evidence of surfactant disarming by evaluating daily
sump samples. Elements are replaced whenever the maximum allowable limit is reached for
one of these parameters. Industry and government specifications, listed in Table 1, govern
the performance of these units. Only filter-separators qualified against an agreed-upon

specification should be used in jet fuel systems.



Field clay filters have only one purpose, to remove low concentrations of polar
materials ("surfactants"). These surfactants which are soluble in both fuel and water can coat
the glass fibers and destroy the water-attracting nature of the surfaces in the coalescers and
separators, thereby keeping them from coalescing and removing water droplets and
effectively disarming the filter-separators. In addition to water, disarmed filter-coalescers will
also pass fine solids which would normally be removed. Clay filter elements are filled with
calcined Attapulgus clay which attracts and adsorbs polar materials. Refinery or bulk clay
filters serve the same purpose, but because of their large volume and low velocities, have
much more removal capacity than the smaller field clay units. Clay field units contain stacks
of individual elements, the number of elements depending upon the rated flow of the
housing. However, unlike filter-separators, clay filters are not governed by industry
performance specifications and their ratings are based on hydraulic pressure drop
considerations. Clay filters are always placed ahead of filter-separators to protect the filter-
separators and to avoid the possibility of clay fines in the filtered fuel.

Another filter type, also known as a prefilter, primarily removes solid particulates
ahead of filter-separators or clay units. Their relatively inexpensive paper elements makes
them an advantageous way of extending the life of the more expensive filter-separator
elements. In addition, haypacks or excelsior filters, ahead of clay filters, can remove large
quantities of water which might cause the clay to revert to mud under such wet conditions.

Monitors or fuses are another category of water removal devices. Unlike filter-
separators which are designed to continue to operate with fairly high concentrations of water,
monitors are designed to shut off fuel flow in the presence of water. Usually this is achieved
by a layer of treated paper fibers which swell in the presence of water and block fuel flow.
Monitors are used in several configurations. They are available in separate housings to take
the place of filter-separators. They can be mounted inside filter-separators in place of the
second stage separator elements or they can be a third stage following the normal two stages
in a filter-separator. When used as separate units, monitors are changed when reaching a
maximum pressure drop or when they have shut off fuel flow. Table 1 lists applicable
specifications for these devices.

Other items, which are more in the category of construction materials, contribute to

quality control. One widely used piece of equipment, the floating suction, is installed in




airport storage tanks. This device is a pipe which pivots at the bottom end, the outlet, so that
the top end, supported by floats, can move up and down with the fuel level and take suction
near the top fuel surface. Floating suctions reduce the required settling time and assure that
fuel is not removed from the bottom of the tank where contamination tends to concentrate.
Internal floating roofs with a fixed cover over the tank keep dust out of the fuel and also
reduce vapor emissions. Lastly, internally coating the entire airport fuel system with paints
such as epoxy enamels has eliminates the generation of rust in these systems. However,
eliminating corrosion by the use of copper or copper-containing alloys is not permitted
because copper in extremely low concentrations acts as a catalyst which reduces the fuel’s
resistance to high temperatures in jet engines. Zinc ("galvanizing") is not permitted as an
internal surface coating because it prevents rusting by acting as a sacrificial material which
ends up in the fuel as insoluble solids. Stainless steel or aluminum are sometimes used as
tanks for aircraft fuelers, but care must be taken to avoid salt water contact with the
aluminum.

Test Equipment Peculiar to Quality Control

A variety of test equipment is used routinely in jet fuel quality control. Some of it is
standardized by ASTM or other authorities, some is not, but all of it is described in ASTM
Manual 5,8,!. Some equipment detects water in various forms, some identifies or quantifies
solids, some does both. Table 2 lists these tests which are in routine field use and gives
references to sources for more information.

For water detection the least refined tests are the white bucket test and water finding
paste. In the former a white porcelain-coated or stainless steel bucket is employed to sample
a transport compartment or tank water drain to find free water which is concentrated by
swirling the bucket contents slowly. Suspended water can be detected by trying to read the
small lettering on a coin through some 20 cm of fuel. Dyed fuel such as aviation gasoline or
darker colored products such as diesel fuel can be identified by their appearance. Water
finding paste turns a bright reddish color when it contacts a water layer in the bottom of a

tank or compartment. The paste is normally applied to gaging tape or a gaging stick. The

B Superscript numbers refer to references at end of paper.



length of changed color is a direct measure of the depth of water. However, water finding
paste does not react to water suspended in droplet form.

A more sensitive water test is the visual appearance or "clear and bright" test. A
sample of product is collected in a clear, one liter bottle and is held against the light. A haze
caused by free, undissolved water down to concentrations of 50 ppm can be detected by an
experienced operator. Swirling the bottle slowly will concentrate larger water droplets and
solid contaminants in the center of the bottle’s bottom. A chart with different width black
lines is now available as an adjunct to ASTM D 4176 to qualitatively rate the concentration
of suspended water.

Several tests identify a suspended water concentration of 30 ppm or greater. As
mentioned in the Introduction, such a maximum level is generally acceptable during aircraft
loading. Three different tests depend on the color change of a filter or of a powder added to
the product. In the Shell Detector test 5 ml of product are drawn into a syringe through a
plastic monitor holding a chemically treated filter; 30 ppm or more of water will turn the
yellow filter a bright blue-green. This test is now also available with a 10 ml syringe, placing
the color change at the 15 ppm free water level. In the Velcon Hydrokit (formerly Exxon
Hydrokit) fuel is drawn into a sealed test tube containing a powder. A color change in the
powder from a light to a stronger pink again indicates the failing water level of 30 ppm. The
Metrocator test rates water content by comparing the concentration of black spots on a
special paper in the bottle cap after the sample has been shaken inside the bottle. This test is
stated to identify 10 ppm of water or greater.

The most sensitive water test, the AquaGlo, quantitatively measures the fluorescence
level of a specially treated filter pad after a 500 ml sample has been pushed through the pad
under line pressure. This test will identify free water concentration down to a few ppm.

Depending upon particle size and concentration, different tests for solids are
appropriate. For large particles, 1 mm or larger, the white bucket or clear and bright tests
are satisfactory. For particulates in the micron sizes, a more elaborate test is needed. In the
membrane filtration test 4 L or more of product are filtered through an extremely fine
membrane (normally 0.8 um pore size) under line pressure. The mass of solid particulates
can be determined by weighing the filtrate in a laboratory or the filter color can be rated by

comparison to a standard chart. Membrane color tends to be most useful for detecting abrupt




changes in color and tracking the trend of filter effluent quality over a long period of time.
There is no direct relationship between membrane color and weight.

The condition of coalescer elements is rated with a more elaborate technique by
removing one filter-coalescer element from the housing and testing its coalescing quality by
flowing fuel and water through it in a special single element test rig. Failure of this element
to coalesce water is cause for removal of all first stage elements in the parent unit. The
second stage teflon-coated elements can be tested by simply flowing water over them and
assuring that the water does not wet the elements. Clay filter condition can be checked by
MSEP testing or installing a sidestream sensor containing clay in parallel with the clay
vessel. Periodically the sensor element is removed and tested for its remaining surfactant
absorbency. This information can be used to change clay elements when necessary. Water
swells monitor elements and causes an increase in differential pressure and then fuel flow
shut-off. Therefore, these elements cannot be performance tested before change out.
LOCATIONS
Fixed Equipment

Filter-separators are normally installed at the end of a terminal fuel system, ahead of
the delivery system to the airport. The same installation applies to refinery storage when fuel
is delivered from a refinery directly to an airport. Filter-separators are also placed at the
airport entrance into the fuel system, out of the fuel storage into airport fuelers or into an
underground hydrant system and at the end of the delivery system, immediately ahead of the
aircraft. Additional units may be present at the airport or the terminal, but between the
refinery and the aircraft jet fuel passes through at least four filter-separators in series.

The installation of other filtration equipment depends heavily on operating experience
in a particular system. In the USA clay filter are commonly installed in terminals receiving
jet fuel from multi-product pipelines and, to a lesser extent, in terminals supplied by marine
transport. Clay filters are seldom installed in airport fuel systems because of the preceding
cleanup system in the supplying terminals. Again depending on experience, paper filters may
be used in terminals, less frequently at airports. As stated earlier, paper filters are simply a
cost reduction item when filter-separator life is too short because of high solids content of the

fuel. Outside the USA clay filters are less common, probably because of the lack of major
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multi-product pipelines, the increased use of coated tankers with compartments segregated to
Jet fuel and the widespread use of conductivity additive which is removed by clay.

On airports, floating suctions are mandatory for fuel tanks as are internal €poxy
coatings for systems built of mild steel. Some companies prefer stainless steel tanks for
airport fueler compartments, others do not. Off airports, transport trucks supplying airports
do not carry product filters and normally have uncoated interiors. The smaller pipelines from
terminals to airports are normally internally coated. The large multi-product lines are not
coated and depend on the presence of corrosion inhibitors in other products for rust
protection.

Test Equipment

Test equipment location depends upon the specific requirements of quality control
procedures discussed in the next section.

QUALITY CONTROL PROCEDURES
GENERAL

For a long time quality control was the responsibility of the fuel supplier who had
custody of the fuel up to the aircraft. In some cases certain cleanliness requirements were
specified in individual airline contracts, often the result of some specific operating problem.
However, quality procedures or cleanliness limits have not been included into commercial
industry-wide fuel specifications, in part because differences in fuel custody make a universal
approach almost impossible. In addition, as will be seen, detailed procedures can differ
significantly because of differing handling experience. However, in more recent times a
consolidation of commercial airport procedures has taken place and will be discussed here.
All procedures assume that all fuel leaving a refinery fully complies with industry fuel
specifications. All control procedures start after that approval in the refinery.

WITHIN THE USA

| The responsibility for fuel quality control at airports is one major difference between
the’USA and the rest of the world because in the USA fuel custody changes at the airport
boundary, whereas outside the USA custody remains with the fuel supplier up to the aircraft
fuel inlet. In the USA, therefore, airlines handle the fuel on airports, outside the USA the
fuel suppliers do. Third party fuel handling agencies, where used, reflect this difference as

they are responsible to the airlines in the USA but to fuel suppliers outside the USA.
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ATA 103

Under the aegis of the Air Transport Association, US airlines have developed ATA
Specification 103, Standards for Jet Fuel Quality Control at Airports®. This specification is
applied wherever ATA member airlines jointly own or operate the airport fuel system or are
supplied by independent airport dealers at smaller airports. Otherwise the specification is not
binding on such dealers or other fuel handlers at small airports.

ATA 103 requirements are summarized in Figure 1 which lists the tests and other
inspections by location and frequency. (The actual document is some 50 pages long and
describes other required inspections and construction details.) Note the emphasis on filter-
separator performance which, at a minimum, is checked monthly by membrane and free
water tests. However, free water tests are made at least once a day at the fueling vehicle
and are also done during every aircraft fueling. Filter-separator and storage tank sumps are
drained manually every day to prevent a possible buildup of microbial growth. The manual
drain is necessary because automatic drains may not be actuated over a long period of time in
a relatively dry system. An important part of the process is the maintenance of written
records of tests and inspections, including the storage of membrane filters for visual
inspection.

Other Quality Control Procedures

The Federal Aviation Administration has issued an Advisory Circular AC 150/5230-4°
which lists most of the requirements of ATA 103. However, it is advisory, is specifically
aimed at airline operations and does not address smaller airports which do not have airline
operations. It also does not contain maximum allowable limits for various quality control
parameters such as solids or water content.

The API has issued Bulletin No. 1500 entitled "Storage and Handling of Aviation
Fuels at Airports". This bulletin stresses design considerations and lists recommended
inspections but does not contain maximum or minimum limits for fuel quality.

API bulletin No. 1542 3 contains recommendations for airport equipment marking for
fuel identification. Such standard markings are particularly important for airports carrying
more than one fuel grade.

The US Air Force has issued a Military Standard, MIL-STD-1548B¢, covering the

minimum performance and quality requirements for the delivery and service of fuels and oils
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under US Government procurement contracts at commercial airports. This document parallels
the ATA 103 procedures. In addition the standard covers the ad(iition of and testing for
antiicing and conductivity improver additives required in military fuels. (The procedures used
by the military in its own systems are not covered by this standard.)

Another area of quality control is the prevention of mixing other petroleum products
and jet fuel in transportation systems. Where feasible, marine compartments and transport
vehicles are maintained in jet fuel so that mixing does not take place. However, in some
situations various products may precede jet fuel. There are no industry standards for such
fuel handling. Instead, each individual hauler has to have specific procedures which must be
followed for non-segregated operation. These procedures can include draining, flushing,
compartment cleaning as well as prohibitions against following certain products such as black
fuel oils or lubricating oils.

In one major situation product segregation is impossible. Large multi-product
pipelines carry the majority of refined products in the USA from the refinery to distribution
terminals. Here quality control depends on large tender sizes, turbulent line flow, product
sequencing and careful cutting to minimize product contamination on one hand and product
loss due to intermixing on the other. There is no segregation by supplier and each product
type meets a common specification. Normally, when product is to be removed into a
terminal, withdrawal starts after the leading interface passes and is completed before the
trailing interface appears. However, at the end of the pipeline all product must be removed
and there product cuts are made to protect the higher quality product. For example, some
higher octane gasoline is cut into the lower octane product to protect the octane rating.
Similarly, some diesel is cut into the low octane gasoline to protect diesel flash point. In each
case the most sensitive property must be protected. The importance of large tenders to
minimize product degradation is clear. However, some product loss and interface mixing is
unavoidable and disposing of the off-specification product becomes part of the pipeline
operating cost.

OUTSIDE THE USA
Joint Operated Systems Guide Lines
As pointed out earlier, fuel handling on airports outside the USA is the responsibility

of the fuel suppliers or their agents. Eleven major oil companies have therefore agreed on a
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system of quality control whenever an airport fuel system contains fuel by more than one
supplier. Most of the time such a system is operated by one company under the supervision
of a local fuel committee. The Guide Lines are summarized in Figures 2 and 3. One major
difference with ATA 103 is the required fuel recertification when fuel is delivered by a non-
segregated system. Other differences are relatively minor.

The same group also issues fuel specification guidelines to apply to the same airports.
These guidelines are distinct from the quality control guidelines and are a combination of the
most stringent requirements of ASTM D 1655, DERD 2494 and the IATA Fuel Guidelines.
By combining the requirements of the three major specifications, these guidelines assure the
acceptability of jet fuel in most parts of the world.

Other Procedures

In airports not jointly operated, the local fuel supplier must have his own quality
control manual which normally becomes part of the fueling contract. Such procedures usually
contain the procedures in ATA 103 or the Joint Systems Guidelines as a minimum.

To assist in airline supervision of international airports, IATA has issued fuel quality
control and fuelling service guidance material’. Unlike ATA 103 this document does not
contain acceptable quality control limits, but instead furnishes an airline representative a set
of forms to be used when inspecting an airport fuel system.

SUMMARY

The preceding review makes clear the importance of fuel quality control in the
commercial aviation system. Effective quality control depends heavily on redundant
equipment and testing because otherwise the failure of a single system could have
catastrophic consequences. Particularly today, operating economics play a critical part in all
operations, but cost cutting in quality control can be a dangerous exercise.

The review also illustrates that there is no single road to heaven in jet fuel quality
control and a useful and practical system should be based heavily on operating experience.
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Table 1

Equipment Specifications

Filter-separators

Commercial

Military
Element performance
Element design and dimensions
Housing design (600 gpm unit)
Monitors or fuses = Commercial
Military
Other filter types

API 1581 %

Group 1 = base fuel only

Group 2 = base fuel + additives
Class A = at terminals
Class B = at airport storage

Class C = at fueling vehicle

MIL-F-8901 °
MIL-F-52308 '
MIL-F-27630 !
IP Specification *
MIL-M-81380C

no industry or military specifications

Name ASTM Standard No. Manual 5, Page No.

White bucket test

Water detection paste

Clear and Bright test

Shell Detector test

Velcon Hydrokit

Metrocator kit for Undissolved Water
Aqua-Glo Water Detection Kit

Membrane filtration test

Table 2

Quality Control Test Equipment
- 7
- 54
D 4176 7
- 47
- 48*
- 50
D 3240 52
D 2276 39
- 66

Single element coalescer test
Side-stream clay sensor

*Listed under Exxon Hydrokit

D 5000 -
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Requirements

Density

Clear & bright

White bucket
sumps

Press. drop

Membrane test

color

Free water

Replace elements

Inspect inside

Clean

Airport Jet Fuel Quality Control - per ATA 103

F/S #1

Figure 1

Tank

P

Each receipt
Each receipt
Each receipt
Daily

Each receipt, daily

P/L receipt
3 max/3 gal
P/L receipt
30 ppm max
Yearly
Yearly

F/S #2 Pipeline F/S #3 to A/C

Yearly

as required

Daily

Daily
Monthly

2 max/3 gal
Monthly

15 ppm max
Yearly
Yearly

16

Daily

Daily
Monthly

2 max/3 gal
Monthly

15 ppm max
Yearly
Yearly






