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1. SUMMARY

The UPS Improved Fire Protection Unit Load Device Procurement Specification is presented in UPS Aircraft Engineering Report
AER12-2500-0028. The intent of this procuremert specification is to improve fire resistance and fire containment of UPS unit
load devices. UPS refers to ULDs that meet this requirement as Fire Resistant Containers (FRCs).

AER12-2500-0028 was developed prior to the creation of the Fire Resistant Container specified in TSO-C90e (as defined in SAE

AS8992 and TSO-C90e). This report will compare the AER12-2500-0028 specification to the TSO-C90e definition of a fire
resistant container.

2. DESIGN REQUIREMENTS

2.1. General

The design requirements for the UPS ULD specification are primarily contained in FAA TSO-C90.

If the UPS ULD is a “clean sheet” design, the ULD shall conform in all aspects to the requirements of TSO-C90d, which was
current at the time of the last revision of AER12-2500-0028. C90d required composite materials to be subjected to
environmental degradation testing that C90c did not require. Most UPS FRCs are modified container designs that are certified
to C90c. These modifications (roll up door flaps, aramid side and roof panels, etc.) were made as minor changes to existing
approved TSO-C90c designs and were therefore not required to be recertified to a later TSO standard.

2.2. Fire Containment

UPS requires that containers be designed to prevent a fire breach of the container for four hours after fire ignition. Fire breach
is defined by UPS as flames external to the container. Fire testing shall be accomplished using the cardboard box/shredded
paper and ignition configuration set forth in DOT/FAA/AR-TN05/20. Two tests are required. The first test shall be with the
maximum number of boxes able to fit inside the ULD. The second test shall be with half the maximum number of boxes able
to fit inside the ULD. Testing shall be accomplished at an elevation of less than 1000 feet ASL. The four-hour fire containment
requirement is based on UPS flight routes not being further than four hours from the nearest suitable airport.

TSO-C90e refers to AS8992 which mirrors the test procedure of DOT/FAA/AR-TN05/20, with the only notable difference being
a six-hour protection time. Some operators have ETOPS routes that take them a maximum of six hours from the nearest
suitable airport. There is no requirement in AS8992 to accomplish a full-scale burn test with a half-full container.

If the UPS routing structure should change so that routes are beyond four hours to the nearest suitable airport, a full scale fire
test of the ULD should be accomplished to the exiended time interval. UPS experience has shown that an AAY small package
rollup door ULD tested to the four hour limit can contain fire for up to twelve hours. This data may be sufficient to extend the
protection duration of other ULD types without the need for the full scale test. Each ULD type will need to be evaluated on an
individual basis.

2.3. Heat Release, Flame Penetration, Smoke and Toxicity

In addition to the Bunsen burner and 45-degree tests specified by the TSO, the materials used in the UPS ULD shall meet heat
release, smoke and toxicity requirements of 14CFR25.853 (d) (Appendix F, Parts IV and V) and Boeing BSS7239. Sidewall and
ceiling panels shall meet the flame penetration requirements of 14CFR25 Appendix F, Part lll. These requirements prevent
selection of materials that may meet a minimum standard but react unfavorably when pushed beyond that minimum standard.

The AS8992 specification requires only the Bunsen burner and 45-degree tests.
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2.4. Marking

The UPS FRC s only required to have UPS markings for identification and tare weight. The stated intent is to make the entire
UPS ULD fleet FRC. We can then assume that all ULDs that have the gray/green composite panels are FRC, provided that they
meet the allowable damage criteria in Section 2.5 below.

The TSO-C90e and AS8992 standards require marking of the FRC as follows:

e A graphic symbol on two sides which identifies the ULD as an FRC
e  “FIRE RESISTANT CONTAINER”, in bold characters at least 2 in high
e Approved protection duration (e.g. “MINIMUM PROTECTION TIME 6 HOURS”)

The FRC markings aid ground crews in identifying which ULDs are FRC compliant if their ULD fleet is not 100% FRC. The
markings may also be struck through to remove the FRC qualification if damage exceeds the configuration at the full-scale test.
The ULD may be structurally acceptable for continued service but may no longer meet fire containment requirements.

If the intent is to maintain FR capability on the FRC, we should develop a way to communicate to load crews that the ULD is no
longer considered FRC. The current red tag process could serve this function.

2.5. Allowable Damage for Fire Containment Performance

Most UPS FRCs were tested without allowable damages as shown in the applicable CMM. The CMM damages are structural
allowable damages, given that the most FRCs were not recertified to the current TSO-C90e standard for fire containment. In
essence, damages that affect the airflow in/out of the container should be considered. Such damages include:

Punctures, tears, cuts or holes in the sidewall, door or ceiling panels

Punctures, tears, cuts or holes in the fabric roll-up door or net fabric

Punctures, tears cuts or holes in the pallet base

Open fastener holes

Door securing and sealing mechanisms (flaps, locks, over center bars, channels etc.) that are not functional
Missing or damaged seals (roll up door interior metal seals, rubber edge seals)

Damages that affect fire containment performance should remove the ULD from being considered an FRC.

3. RECOMMENDATIONS
3.1. Damaged FRC Use

If an FRC sustains damages of the types listed in paragraph 2.5 above, it should no longer be considered an FRC. UPS Aircraft
Engineering recommends the following:

e Develop and train enhanced fire containment limits procedures in the UPSCO Cargo Handling Procedures
Manual ULD Serviceability section.

e Develop and train procedures for knowing which ULDs are currently considered FRCs.

e Develop and train procedures for removing a ULD from FRC classification and returning it to FRC
classification.
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4. CONCLUSION

UPS ULDs that meet the AER12-2500-0028 procurement specification requirements are considered to meet the functional fire
containment requirements of FAA TSO-C90e and AS8992 for FRCs. Incorporation of the recommendations shown in Section 3
above will allow the UPS FRCs to be operated in accordance with SAE AS8992.

5. REFERENCES

/A/ SAE AS8992, Fire Resistant Container, Design, Performance and Testing Requirements, 10/27/2020

/B/ FAATSO-C90e, Unit Load Devices

/C/ UPS Aircraft Engineering Report, AER12-2550-0028, Revision B, Improved Fire Protection Unit Load Device
Procurement Specification

AER23-0500-0017 Page 6 of 6
Revision IR




Technial Data
Nordisk Aviation Products

I®] Nordisk

AVIATION PRODUCTS

AAD for UPS
Container Type (IATA code) AAD AAD AAD AAD AAD AAD
Customer Name + IATA Designator (if known) UPS UPS UPS UPS UPS UPS
PN PN PN PN PN PN
3 , , 127350-1(5X) 127350-1(5X1) 127350-1(5X2) 31950-1(5X) 31950-1(5X1) 31950-1(5X2)
|P/N / Drawing / Name (if applicable)
AAD Container w / Roll - AAD Container w / AAD Container w / AAD Container w / Roll - AAD Container w / AAD Container w/ Roll -
Up Door Adaptable Door Adaptable Door Up Door Adaptable Door Up Door
TSO configuration, example 2M3C etc C90c 2A2C C90c 2A2C C90c 2A2C C90d 2A7C C90d 2A7C C90d 2A7C
Base Size 2235 x 3175 mm 2235 x 3175 mm 2235 x 3175 mm 2235 x 3175 mm 2235 x 3175 mm 2235 x 3175 mm
I : 88 x 125 inch 88 x 125 inch 88 x 125 inch 88 x 125 inch 88 x 125 inch 88 x 125 inch
Height 2438 mm 2438 mm 2438 mm 2438 mm 2438 mm 2438 mm
S 96 inch 96 inch 96 inch 96 inch 96 inch 96 inch
IMax gross weight 6804kg 6804kg 6804kg 6804kg 6804kg 6804kg
- 230 kg 262 kg 256 kg 229 kg 256 kg 223 kg
om wealgt 507 Ibs 578 Ibs 564 Ibs 505 Ibs 564 Ibs 492 Ibs
Customer req spec Customer req spec Customer req spec Customer req spec Customer req spec Customer req spec
|Base Sheet Thickness(es)/ Alloy Alu 7021-T6 Alu 7021-T6 Alu 7021-T6 Alu 7021-T6 Alu 7021-T6 Alu 7021-T6
4mm 4mm 4mm 4mm 4mm 4mm
|Door type front (velcor,qty fittings, material etc) Roll Up door (type narrow) Adaptable Door Adaptable Door Roll Up door (type narrow) Adaptable Door Roll Up door (type narrow)
FRC FRC FRC FRC FRC FRC

|Door specialities (additional tie downs, special marking etc)

Cover material Type 4

(Worthen Industries)

Cover material Type 4

(Worthen Industries)

Cover material Type 4

(Worthen Industries)

Cover material Type 4

(Worthen Industries)

Cover material Type 4

(Worthen Industries)

Cover material Type 4

(Worthen Industries)

|Body Sheet Materials / Thicknesses LOB, UOB, Roof

MACRO - lite ML201DF

(Macro Industries)

MACRO - lite ML201DF

(Macro Industries)

MACRO - lite ML201DF

(Macro Industries)

MACRO - lite ML201

(Macro Industries)

MACRO - lite ML201DF

(Macro Industries)

|Door Colour Grey Grey Grey Grey Grey Grey
Customer req spec Customer req spec Customer req spec Customer req spec Customer req spec Customer req spec
FS2,1.4mm FS2, 1.4mm FS2, 1.4mm FS1, 1.3mm FS2, 1.4mm FS2, 1.4mm

MACRO - lite ML201DF

(Macro Industries)






