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CHAPTER 3

AIRCRAFT FUEL SYSTEMS REPAIR FACILITIES AND AREAS

3.1 GENERAL.

The use of segregated repair facilities/areas for fuel systems

repair is essential for safe and efficient operations. These

repair facilities provide a safe, controlled environment and

optimum climatic conditions that contribute immensely towards

ensuring quality fuel systems repair. The repair facilities/

areas described in this chapter provide necessary protection

for both the aircraft and personnel from a variety of

hazards.

3.1.1 Permitted Operations. Fuel systems repair facilities

are intended to support the complete range of operations

normally restricted from being conducted inside other hangars

and structures. The normally restricted operations that

are permitted in fuel systems repair facilities include, but are

not limited to: partial/complete defuel/refuel; fuel transfer;

depuddling/purging of fuel tanks/cells and fuel systems

components and fuel tank/cell pressurization testing.

3.1.2 Repair Facility/Area Approval. All fuel systems

repair facilities/areas shall be pre-designated and approved

for use by the MXG/CC, or equivalent, with coordination

from the Fuel Systems Section Chief, Safety, BEF, Fire

Protection Services and the Airfield Manager (for open repair

areas) in accordance with the requirements of this technical

order.

3.1.3 Repair Facility/Area Definitions. Open fuel tank/

cell repair shall be conducted in a pre-designated and approved

repair facility/area (see Chapter 2, for exceptions). All

approved fuel systems repair facilities/areas shall be identified

in the MEP and classified as either: a primary repair

facility, an alternate repair facility or an open repair area.

Temporary repair facilities, if required, shall be listed on a

separate Addendum to the MEP so the certification/recertification

can be routed and approved in accordance with

Paragraph 3.2.5, step a. The facilities and areas are defined as

follows:

a. Primary Repair Facility. A primary repair facility is one

that was specifically built, or modified, for use as an

aircraft fuel systems repair hangar. It is the recommended,

or preferred, location to perform open fuel

tank/cell repair and should be used when available. As a

minimum, the facility must meet the requirements as

addressed in Paragraph 3.2.1.

b. Alternate Repair Facility. An alternate repair facility is

one that was specifically built, or modified, for use as an

aircraft fuel systems repair hangar. Essentially, it is a

second primary or “overflow” repair facility. If the unit

has a designated alternate repair facility, it is the next

recommended, or preferred, location to perform open

fuel tank/cell repair; it should be used when the primary

repair facility is unavailable. As a minimum, this facility

shall meet the same requirements as a primary repair

facility.

c. Open (Outside) Repair Area. An open repair area is

typically an aircraft parking spot on or near the flight

line designated for fuel systems repair. When possible,

the area should be segregated from the main flight line

operations to ensure maximum safety. The use of an

outside repair area is highly dependent on current/

forecasted weather conditions, available authorized portable

equipment and complexity/duration of the maintenance

task. This area shall meet the requirements set

forth by the local agencies addressed in Paragraph 3.1.2.

d. Temporary Repair Facility. A temporary repair facility is

one that was NOT specifically built, or modified, for use

as an aircraft fuel systems repair hangar but, has been

approved and certified for use in accordance with

Paragraph 3.2.5. Under normal circumstances, the use of

a temporary facility shall be considered as a last resort.

3.2 FUEL SYSTEMS REPAIR FACILITY AND AREA

REQUIREMENTS.

3.2.1 General. Primary/alternate fuel systems repair

facilities shall have fire suppression, alarm/notification systems,

electrical systems and structural features that meet the

fire and safety ETL/criteria for fuel systems repair facilities.

Facilities meeting the previous fire and safety requirements

for fuel systems repair facilities in AFM 88-15, AFR 88-15 or
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any subsequent ETLs prior to ETL 02-15 are compliant if

they meet the requirements of ETL 98-8, Existing Aircraft

Hangars.

NOTE

This chapter is not intended to be used as

design criteria for fuel systems repair facility

construction because national and local building

codes change frequently. The requirements

of this chapter are extracted from reference

documents or provided by Safety and Civil

Engineering functions and are meant to provide

a general guide for facility requirements.

Use of this chapter as a sole design document

could cause serious injury or mission impairment.

Use of a facility that does not meet the

requirements of the applicable fire protection

ETL design criteria could create the risk of a

fire hazard. Permanent waivers to fire protection

requirements shall be approved in accordance

with ETL 02-1, Fire Protection Engineering

Criteria for New Aircraft Hangers.

Temporary waivers to fire protection requirements,

until corrections can be made, may be

approved by the MAJCOM Fire Protection

Engineer, or MAJCOM Fire Protection Manager

in the absence of the engineer.

3.2.1.1 Primary/alternate fuel systems repair facilities may

continue to be used in the event that systems required by the

applicable ETLs become inoperative provided, the facility is

immediately inspected and deemed safe by the agency that

owns the faulty system and an authorized portable system is

available for use. The facility shall not be used until it has

been inspected.

3.2.1.1.1 A base coordinated action plan to repair the

defective system shall be approved through the MXG/CC, or

equivalent, Safety, Civil Engineering and Fire Protection

Services. The base coordinated action plan shall include a risk

assessment code (RAC), if required; CE work order number

and status, proposed completion date and interim operating

procedures. The operating procedures shall specifically identify

the normally permitted operations that are restricted

within the facility. Every attempt should be made to repair the

defective system soonest to prevent mission degradation.

3.2.1.1.2 The base coordinated action plan should be

forwarded to the MAJCOM Aircraft Fuel Systems Functional

Manager/Superintendent for informational purposes only

when fuel systems maintenance operations and the mission

are severely impacted.

3.2.2 New Facility. Guidance for the construction of

new fuel systems repair facilities can be found in

AFH 32-1084 and ETL 02-1. New fuel systems repair

facilities shall, as a minimum:

a. Be separated from other areas of the building by not less

than one-hour masonry fire resistive construction if it is

not a separate structure.

b. Have an operational fire suppression system suitable for

aircraft hangar operations and wet pipe sprinklers in

adjacent areas. It shall also have a complete automatic

overhead water-only sprinkler system and a low-level

high-expansion foam system for aircraft.

c. Have operational emergency eyewash/shower with privacy

enclosures to permit complete disrobing in the

aircraft servicing area. Emergency eyewash/showers

shall provide water through a thermostatic mixing valve.

d. Have changing areas, locker space, scrub sinks and

personnel showers for both male and female personnel.

Scrub sinks shall be the hands-free type and shall permit

the washing of hands and arms to the shoulder. Scrub

sinks and showers shall provide water through a thermostatic

mixing valve. To prevent fuel contamination,

these areas shall be accessible from the aircraft servicing

area without passing through break rooms or offices.

Where two or more fuel systems repair facilities are

located adjacent to one another, changing areas, locker

space and personnel showers for the total personnel

assigned to all facilities may be combined and located in

one facility. Scrub sinks shall be provided in each

facility. Scrub sinks in facilities without changing areas,

locker space and showers may be located in the aircraft

repair area.

e. Have forced air heating supplied by steam or hot water

heating throughout the facility. Radiant tube heating

systems may be used in the aircraft repair area if the

flame is contained in a sealed chamber with combustion

air taken from outside the repair area, and the combustion

products are exhausted outside the repair area.

f. Have climatic control units to provide environmentally

stable air for air purging, sealant cure and general repair.

The air intake for CCUs should be located in areas free

from contamination.

g. Have sufficient grounding points throughout the facility.

h. Have electrical systems that meet Class I, Division 1

(Zone 1), below the floor level; Class I, Division 1

(Zone 1), through out foam/cell rooms; Class I, Division

2 (Zone 2), throughout the hangar up to eighteen inches;

and Class I, Division 2 (Zone 2), within five feet of the

aircraft. Wall-mounted outlets and switches shall be

Class I, Division 1 (Zone 1). To ensure no unclassified

tools or equipment are taken into the classified area

around the aircraft, wall-mounted outlets and switches

are required to be classified, even though they are

outside the classified area.

i. Have office space, break room, support equipment/tool

room and restrooms with climate control and positive
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pressure ventilation to prevent fumes and vapors from

migrating from the aircraft repair area. Rooms shall also

be provided for tele-communications, utility/mechanical

and fire protection systems.

j. Have shop space including fuel foam/cell rooms to

service/repair fuel systems components, as required.

3.2.2.1 BEF is responsible for evaluating industrial ventilation

systems. A system is considered effective if personal

exposures are within the allowable occupational exposures

limits. To make this determination, BEF conducts annual

industrial hygiene surveys.

3.2.2.2 Drains and drainage trenches are not required in

new fuel systems repair facilities. If drainage is provided,

drainage trench ventilation is not required.

3.2.3 Existing Facilities. The requirements in this section

of the technical order shall be used for existing fuel

systems repair facilities. For facilities not meeting these

requirements refer to Paragraph 3.2.1.1.

3.2.3.1 When major improvements to an existing fuel

systems repair facility, or conversion of another facility to

support fuel systems repair are planned, the facilities shall be

upgraded to meet the new facility requirements outlined in

Paragraph 3.2.2 and the most current ETL.

3.2.3.2 Existing fuel systems repair facilities shall, as a

minimum:

NOTE

Hangars meeting or exceeding the following

criteria may be converted to fuel systems repair

facilities.

a. Be separated from other areas of the building by not less

than one-hour masonry fire resistive construction if it is

not a separate structure.

b. Have an operational fire suppression system suitable for

aircraft hangar operations, and wet pipe sprinklers in

adjacent areas. The following existing fire suppression

systems are acceptable in the aircraft servicing area:

(1) A complete automatic overhead water-only sprinkler

and a low-level high expansion foam system.

(2) A complete automatic overhead water deluge.

(3) A complete total-flooding high-expansion foam system.

(4) A complete automatic overhead foam-water deluge

(for fighter aircraft only).

(5) A complete automatic overhead closed-head preaction

foam-water sprinkler system (for fighter aircraft

only).

(6) A complete automatic overhead wet pipe foam-water

sprinkler system (for fighter aircraft only).

(7) Systems 3.2.3.2b4, 5, and 6, when combined with a

low-level fixed or automatic oscillating foam-water

nozzle system, or a low-level high-expansion foam

system, are acceptable for large frame aircraft.

c. Have emergency eyewash/showers.

NOTE

Remotely located facilities without a potable

water supply shall use a portable

eyewash/shower.

d. Have changing areas, locker space, scrub sinks and a

personnel shower. Scrub sinks shall permit the washing

of hands and arms to the shoulder. Scrub sinks and

showers shall provide water through a thermostatic

mixing valve. To prevent fuel contamination, these areas

should be accessible from the aircraft servicing area

without passing through break rooms or offices. Where

two or more fuel systems repair facilities are located

adjacent to one another, changing areas, locker space

and personnel showers for the total personnel assigned

all facilities may be combined and located in one

facility. Scrub sinks shall be provided in each facility

and may be located in the aircraft repair area.

e. Have forced air heating supplied by steam or hot water

heating provided throughout the facility. Radiant tube

heating systems may be used in the aircraft repair area if

the flame is contained in a sealed chamber with combustion

air taken from outside the repair area, and the

combustion products are exhausted outside the repair

area.

f. Have climatic control units (CCU) to provide environmentally

stable air for air purging, sealant cure and

general repair. The air intake for CCUs should be

located in areas free from potential contamination.

g. Have sufficient grounding points throughout the facility.

h. Have office space, break room, support equipment/tool

room and restrooms with climate control and positive

pressure ventilation to prevent fumes and vapors from

migrating from the aircraft repair area. Rooms shall also

be provided for tele-communications, utility/mechanical

and fire protection systems.

i. Have shop space including fuel foam/cell rooms to

service/repair fuel systems components as required for

the specific aircraft(s).

j. Existing installed Halon 1211 systems with wallmounted

hose reels are acceptable alternatives to the

wheeled fire extinguishers.
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3.2.3.3 BEF is responsible for evaluating industrial ventilation

systems. A system is considered effective if personal

exposures are within the allowable occupational exposures

limits (OELs). To make this determination, BEF conducts

annual industrial hygiene surveys. The following ventilation

systems may be found in fuel systems repair facilities:

a. Area ventilation systems consist of large centrifugal

exhaust fans at the exterior walls. This system draws air

across the hangar floor and exhausts it outside the

hangar. Where these systems are present, they must be

fully operational to conduct fuel systems repair.

b. Tank exhaust ventilation systems consist of permanently

installed exhaust fans designed to be connected to tank

exhaust dusts that provide discharge directly outside.

c. Trench drain ventilation systems consist of small

trenches in the floor normally across the doors or down

the sides of the hangar with some type of exhaust fan to

the outside. These trenches must be connected to a fluid

drain with an oil/water separator. Exhaust fans are not

required and may not substitute for the ventilation

systems in Paragraph 3.2.2.1, step a. Trench drain

ventilation systems may be removed even when the

trench drain is required to remain.

3.2.3.4 Depending on when the facility was constructed,

electrical systems shall meet one of the following criteria:

a. Pre-1983, Class I, Division 1 (Zone 1), throughout fuel

foam/fuel cell rooms; Class I, Division 1 (Zone 1),

below the floor level and through out the hangar aircraft

repair area up to four foot above the floor; and Class I,

Division 2 (Zone 2), up to eighteen inches above the

floor in adjacent areas not suitably cut off from the

hangar aircraft repair area.

b. 1983 - 1996, Class I, Division 1 (Zone 1), below the

floor level; Class 1, Division 1 (Zone 1), throughout

foam/cell rooms; Class I, Division 2 (Zone 2), throughout

the hangar aircraft repair area, up to the height of the

hangar door; and Class I, Division 2 (Zone 2), up to

eighteen inches above the floor in adjacent areas not

sufficiently separated from the hangar aircraft repair

area.

c. 1996 - Present, Class I, Division 1 (Zone 1), below the

floor level; Class I, Division 1 (Zone 1), throughout

foam/cell rooms; Class I, Division 2 (Zone 2), throughout

the hangar aircraft repair area up to eighteen inches;

and Class I, Division 2 (Zone 2), within five feet of the

aircraft. Wall-mounted outlets and switches shall be

Class I, Division 1 (Zone 1). Wall-mounted outlets and

switches are required to be classified, even though they

are outside the classified area, to ensure no unclassified

tools or equipment is taken into the classified area

around the aircraft.

3.2.4 Open (Outside) Fuel Systems Repair Areas.

All applicable safety precautions in this technical order shall

be observed.

3.2.5 Temporary Repair Facilities. Temporary facilities

shall only be used after consideration is given to the

timely availability of approved primary/alternate repair facilities/

open areas. They shall not be considered strictly for ease

of maintenance (e.g., to prevent towing of aircraft), but rather

as a last resort during peak workloads to prevent mission

degradation. As a minimum:

a. Temporary repair facilities shall be initially certified by

the Entry Authority, Safety and Fire Protection Services

for open fuel tank/cell repair. Facilities shall be identified

on an Addendum to the MEP as temporary and may

be used for 90 days from the date of certification. They

shall be re-certified every 90 days thereafter in accordance

with Paragraph 3.2.5, step c.

b. Initial certification shall be accomplished by means of a

physical inspection of the facility and installed systems,

a review of the Building Custodian Log and a review of

the open work/job orders in the applicable Civil Engineering

database to ensure there are no discrepancies

that would render the facility unsafe for open fuel

tank/cell repair operations. All agencies identified in

Paragraph 3.2.5, step a shall take part in the physical

inspection and sign the certification. Written proof of

initial certification shall be filed as an Addendum to the

MEP and maintained on file for one year. Facilities shall

not be used until proof of certification is on file.

c. The 90-day re-certification shall be accomplished by the

Entry Authority or a Designated Alternate. A physical

inspection of the facility and installed systems shall be

conducted, a review of the Building Custodian Log, and

a review of the open work/job orders in the applicable

Civil Engineering database shall be conducted to ensure

the facility is still safe for open fuel tank/cell repair

operations, and that the status of the facility has not

changed since the last certification/re-certification.

Questionable facility conditions shall be documented

and brought to the attention of the applicable agency and

the facility shall not be used until it is deemed safe by

that agency. The facility shall not be used if the

certification/re-certification is not current.

d. The facility condition shall be monitored between 90-

day re-certifications via a prior-to-use inspection conducted

by fuel systems personnel in accordance with

Chapter 5. Questionable conditions shall be brought to

the attention of Entry Authority or Designated Alternate.

3.2.5.1 All safety precautions in this technical order shall

be observed.

3.2.5.2 Fuel transfer, defuel or refuel operations shall not

be accomplished in a temporary facility.

3.2.5.3 Aircraft fuel tanks/cells that require repair shall be

defueled and drained prior to entry into the facility. Temporary

facility doors shall remain open during fuel tank/cell

purging and depuddling until an entry-safe condition is

reached and maintained.
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3.2.5.4 If used, exhaust purge ducts shall be directed

outside the temporary facility doors and positioned to prevent

fuel fumes from traveling back into the facility. An additional

50-foot radius shall be marked off from the end of the duct.

3.2.5.5 Adjoining offices in the temporary repair facility

shall be isolated or evacuated to prevent unauthorized entry

into the fuel systems repair area and endangerment of

personnel not associated with the on-going fuel systems

repair.

3.2.5.6 Only equipment approved for fuel systems repair

will be used in temporary repair facilities.

3.2.5.7 As a minimum, personnel shall have access to an

emergency eyewash/shower (portable or permanently

mounted).
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