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1. SCOPE

11

1.1.1

1.2

1.21

122

1.2.3

Purpose

This SAE Aerospace Information Report (AIR) provides a record of the development by SAE AGE-2A Air Cargo
Sub-Committee of Aerospace Standard AS36100, Air Cargo Unit Load Devices - Performance Requirements and
Test Parameters, published 2005-02, intended as a technical reference for airworthiness approval of air cargo
unit load devices (pallets, nets and containers) to be loaded with either baggage or freight on board civil transport
aircraft, and to partly supersede previously used NAS 3610, Cargo unit load devices - Specification for - [Revision
10, 1990, referenced in TSO C90c].

AS36100 was developed over a 5 year period (1999-2004) by a Panel of SAE AGE-2A designated as “NAS 3610
Oversight Panel" (OSP), based on a worIdW|de industry consensus that NAS 3610, used since 1969 as technical

A of its users, and still
contained errfors while document sponsor AIA stated they were not going to update or revise this document. This

Field of Applica

consensus
Sub-Commit
2000) to 1S(

identification |of the needs for a replacement document. AGE-2A in 1999 created the OSP,
pview of the air cargo industry’s actual requirements and ¢hé’ step by st¢
l AS36100.

systematic r
discussion o

The scope of

of which werg¢

as continued
accessories,
areas is prov

The present
devices desi
designers wi

as initially reached at the International Standardization Organization (ISQO)
e meeting Nr 29 (1998, Memphis, TN), which hence agreed to prepare a co
D 8097 (based on NAS 3610), and to entrust SAE AGE-2A, onbehalf

the OSP work, thus the present AIR, also included otherdocuments - some o

subsequently developed - associated with AS36100.or supplementing it, cove
airworthiness requirements, design and testing methods, unit load devices des
and rules for their proper operation/utilization-and operating staff training. A
ded under AS36100 para 1.1. See 2.1 hereafter for other associated document

tion
AIR is intended to provide futuresusers of AS36100, including Airworthiness

gners, purchasers and operatofs as well as civil transport aircraft and ai
hin the industry, with the background and rationales of the requirements and

C20/SC9, Air Cargo
rigendum (published
pf the industry, with
which undertook a
p development and

which existed, some
ring such other areas
gn specifications and

list of the identified
5 concerned.

Authorities, unit load
craft cargo systems
parameters retained

therein, in ordler to achieve full understandihg of the technical justifications for these requirenpents.

In the same
future revisiol
the originally

It is intendeq
continuously
that time.

vay, it is intended to-provide AGE-2A members with means to re-examine prov
hs resulting from operational experience or the evolutions of industry needs, V
retained rationales:

such reyisions will be evaluated by the AGE-2A permanent Airworthiness
monitor-AS36100 and the associated documents, and their rationales docume

sions of AS36100 for
vhile keeping track of

Panel established to
nted and recorded at
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2. REFERENCES

2.1 Reference Documents

2.1.1  The publications listed herein were duly taken into consideration when developing AS36100. When referring to
them, the latest issue of SAE publications shall apply. The applicable issue of other publications shall be the issue
in effect on the date of publication of AS36100 (2005-02) or its latest revision. Nothing in these documents,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

2.1.2 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org

AS33601 Track|and Stud Fitting for Cargo Transport Aircraft, Standard Dimensions For
AS36100 Air Cargo Unit Load Devices - Performance Requirements and Testing Parameters
AS36101 Air Cargo Unit Load Devices - Load Distribution Model

AS36102 Air Cargo Unit Load Devices - Test Methods

ARP36103 Air Cgrgo Unit Load Devices - Center of Gravity Control Methods
ARP36104 Air Cargo Pallets and Nets Compatibility

AIR36105 Air Cgrgo Unit Load Devices - Reference Standards.[Bibliography]
AIR36106 Air Clrgo Unit Load Devices - Use of Airworthiness'Reference Standards

NOTE: No revision nymber is indicated. Check the latest published revision number on the SAE web site.
Numerous otHer unit load device related SAE documents may also be concerned: see AIR3610,

o

2.1.3 U.S. Governnjent Publications

Available from U.S. Gpvernment Printing Office).Mail Stop SSOP, Washington DC 20402-9325, www.aifweb.faa.gov/rgl

Title 14 CFR (FAR) Fart 21 - Certification Procedures for Products and Parts, Subpart O - Technicpl Standard Order
Authorizations

FAA Technical Standard Order (TSO) C90 - Cargo Pallets, Nets and Containers

Title 14 CFR (FAR) Part 25,'Airworthiness Standards: Transport Category Airplanes
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2.1.4 European Union Publications

Available from European Aviation Safety Agency, Otto Platz 1, Koln Deutz, Postfach 101253, D-50452 Cologne,
Germany, www.easa.eu.int

EASA CS-ETSO, Certification Specifications for European Technical Standard Orders

European Technical Standard Order (ETSO) C90 - Cargo Pallets, Nets and Containers

EASA CS-25, Certification Specifications for Large Aeroplanes

2.1.5 AlA Publications

Available from Aeros
703-358-1000, www.g

dce Inaustries Assoclation,
ia-aerospace.org

TUUU WiIlson Boulevard, osulte 170U, Ariingtion, VA

NAS 3610, Cargo unit

2.1.6 International §

Available from Ameri
4900, www.ansi.org,

Geneva 20, Switzerld
Members of ISO.

ISO 7166 Aircrd
1SO 8097 Aircrg
[4th €]
ISO 9788 Air cd
(500
1ISO 11242 Aircrd
1ISO 21100 Air cg
pendi
2.1.7 1ATA Publicat]

IATA standard specifi
the IATA Unit Load D
Assistant, 800 Place

load devices - Specification for - [Revision 10, 1990, referenced by TSQ;C90c]
tandards
an National Standards Institute, 25 West 43rd Street, New York, NY 10036-8(

br International Organization for Standardization, 1, rue de“Varembe, Case po
nd, Tel: +41 22 749 01 11, www.iso.org, or any of th@ wmational Standards In

ft - Rail and stud configuration

dition, 2001, referenced by ETSO C90c]

Ibf ) for aircraft cargo restraint
ft - Pressure equalization requirements for cargo containers

rgo unit load devices5-Performance requirements and testing parameters [in
ng]

ons
Cations ceneerning air cargo unit load devices were taken into consideration, an

bvices” Technical Manual (UTM), available from International Air Transport Associ
ictotia,"P.O. Box 113, Montreal, Quebec H4Z 1M1, Canada, Tel: 1-514-874-0202

22209-3928, Tel:

02, Tel: 212-642-
btale 56, CH-1211
stitutes worldwide,

ft - Minimum airworthiness requirements and\test conditions for certified air carg® unit load devices

rgo equipment - Cast component ofldouble-stud fitting assembly with a load capacity of 22 250 N

reparation, ETSO

d are published in
ation, Publications

www.iata.org
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2.2 Terms and Defi

nitions

For the purposes of the present AIR and listed documents, the following terms and definitions apply unless otherwise
defined in the document:

CIVIL TRANSPORT AIRCRAFT: An aircraft, type certificated under 14CFR Part 25 or EASA CS-25, operated for civil
commercial transport of passengers or freight, and capable of carrying air cargo unit load devices for baggage or freight.

CONTAINER ( AIR CARGO - ): A rigid structure which interfaces directly with the aircraft cargo handling and restraint
system and alone performs all the functions of a unit load device.

INSTALLATION: The fact of installing a unit load device for flight into an aircraft's cargo compartment and restraint

system.

NET ( AIR CARGO P

PALLET ( AIR CAR(Q
on which goods are 2
interfaces directly wit

RESTRAINT SYSTE
loads. It usually con
structure. It does not

UNIT LOAD DEVICE

ALLET - ): A webbing or rope net for restraining load onto an air cargo pallet.

O - ): A unit load device consisting of a flat platform with flat undersurface of
N the aircraft handling and restraint system.

Sists of such items as rollers, side guides and locks for~Securing unit load d
nclude unit load devices, barrier nets and tie-down straps:

( ULD ): Device for grouping, transferring and restraining cargo for transit. It n

with a net or it may b

a container.

standard dimensions,

ssembled and secured by a net or straps before being loaded as a’uhit onto the aircraft, and which

M: Equipment for supporting and restraining unit load devices.in an aircraft against the ground/flight

pvices to the aircraft

ay consist of a pallet

UTILIZATION: All adtions pertaining to operational use of a unit load device, including inspectiof, build-up, securing,

ground transport, loa

3. AS36100 BACK(Q

The information hergafter is provided in order to.identify the background and rationale for eac

AS36100. It is given
for each item.

An [ X-X] index cross

to this AIR and wher¢ the same [ X-X\] index can be found. Annexes, one per meeting, are number%
5 are identified by codes M1, M2, M3, etc., and the attached work documents affe designated as e.g.,

The meetings Minute
1A, 1B, 1C, for meeti

ing, and installation aboard aircraft.

ROUND INFORMATION

n the sequence and numbering system of this document to indicate the sourc

-refers for each itémto the appropriate Minutes of the successive meetings, re

ng / Annex 1) ‘etc.

h item concerned in
b or decision process

roduced as Annexes
d from 1 through 11.
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3.1

General Requirements Part [ AS36100 § 1t0 6 ]

numbering refers to the relevant paragraphs of AS36100, in the document's sequence.

It was agreed AS36100 was to retain, inasmuch as possible, NAS 3610 wording verbatim in order to facilitate
TSO compatibility. AS36100 adds to NAS 3610 certain requirements where justified by experience [ M2-01 ].

See [ M3-01

1

E No “9g” (type 1) ULD type was retained for AS36100, the ULD types of which are based on the established or
foreseen 21st century air cargo market [ M1-01 1 [ 1A-01 ][ 4B-01].

ulatory approved) in

i

@ The 2nd sente
which was often mis
approval criteria. Alsd
actual restraint cases

The 3rd and 4th sen
3610. ULD types not
NAS 3610.

NOTE: Cargo covers

Y E]

6G-01 ].

nce was agreed [ M5-02 ] to clarify and avoid interpretation ambiguities-in th
construed by users for an aircraft systems design standard while, it exclusi

ences were agreed to clarify the respective fields of application of AS36100

Part 25 Appéndix F Part I (a)(2)(iv), and not deemed tosb€-part of a unit load device ex

permanently
applicable to
net/cover ass

The Panel

(European, Japanese

For AS3360

By convention, in ord
to be checked on the

3.1 | Types 1 and 4

on deleting type 1 "99

[ 3.2 | The selection

[1A-01][4B-011.S

attached to a net. If a net is permanently attached, the performance and

) applicable references are listédin the equivalent International Standard 1ISO 2
I (former MS 33601B) applicability and its equivalence with ISO 7166, see [ M
SAE web site prior-to_reference.

definitions wording is based on 14CFR 25.561: see [ M8-01 ], [ M9-01 ]. For

of UKD ssizes retained in AS36100 was based on established or foreseen air
zes'\not previously included in NAS 3610 are:

see @ [ M10-01 ] for more detailed clarification of ULD testing-réstraint cong

, except where a net is incorporated, are defined only from the fire protection p

agreed that only U.S. Government (CFR) references would be included ir

e former NAS 3610,
ely addresses ULD
itions versus aircraft

nd maintained NAS

covered in AS36100, including all “9g” (type 1) ULDs wilDstill have to be appToved in reference to

erspective in 14CFR
cept where they are
esting requirements

the net as shown in the AS, plus 14CFR-Part 25 Appendix F requirements, @re applicable to the
embly. If no net is permanently attached;-See applicable industry guidelines in A

RP5486.

AS36100. Foreign
100.

5-02 ] and [ 6D-01 1.

er to reduce updatingtrequirements, the current document revision letters are pot provided and are

Hecision background

" units fromAS36100, see [M1-01], [1A-01], [4B-01], [ M6-01 ], [ 6E-01 ], [ M9-01 ].

cargo market needs
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- sizes N and S: “half-size” units increasingly used by express cargo operators.

NOTE: Size S is 88x61.5” nominal. Where 88x62.5” units are used, it was agreed they could and should be approved as

a TSO deviat

ion under base size S parameters (see |UC S1 | hereafter).

- sizes P and Q: widely used on B767 aircraft as non-certified containers only (see AS1677). Boeing perceives a potential
need for certified (airworthiness approved) units of the same base size [ 1A-01 ][ 4B-01 ].

As to dimensions, it was agreed [ M3-02 ] [ M4-01 ] [ 7B-01 ] all dimensions and loads be given in metric units first with
inch-pound units between brackets, as per SAE TSB-003 rules.

@ The last paragraph was added [ M10-01 ] to clarify and avoid interpretation ambiguities in the former NAS 3610,

which was often mis

construed by users for an aircraft systems design standard while it exclusively addresses ULD

approval criteria. ULL
cargo systems may b
is up to the airframer
the criteria (maximur
aircraft, and publish t
to be applied by the g

NOTE: "airframer”, i
approved W¢g
- the Original
- a Supplems

In either case, the W
installation of unit loa

(3.5 | The AS3610(

configurations where
criteria and test res
maximum allowable

(7.2 [4B-01][ M9-0
For AS33601

ISO 9788 defines a nodified geometry-double stud fitting that is capable of higher 22,250 N (5,00

ultimate load when i
normally required for
allowable per excess

The marking r

Bl

restraint configurations shown in AS36100 Section 8 are for standardized UL
e quite different, as dictated by aircraft design constraints and applicable aircra
to determine (on the basis of the ULD's maximum capability determined.in’acc
h gross mass, maximum allowable C.G. deviation, others) to be methat any
hem in the airworthiness Authority approved Weight and Balance Manual, sole
perators. Also see general statement in @ [ M5-02].

h the context of AS36100, designates the entity responsible for preparing
ight and Balance Manual for the aircraft, which may be €ither:

Equipment Manufacturer holding the aircraft's Type Cettificate (TC), or

ntal Type Certificate ( STC ) holder.

H devices on board the aircraft type or sub-type concerned.

testing only. Aircraft
t local load factors. It
prdance with the AS)
ULD position on the
source for limitations

and publishing the

bight and Balance Manual defines the airworthifiess Authority approved methog@ls and parameters of

ULD configuration codes were assighed in order to differentiate from for

Capabilities for the so marked.\ULD, whether approved under AS36100 or fo

(former MS 33601B)-frack and stud applicability and its equivalence with ISO

hstalled in an AS33601 (ISO 7166) aluminium alloy track. Though this ultim
double studfittings used in ULD (nets) construction, using 1ISO 9788 double
as an alterndte to AS33601 fittings [ M6-01 ].

bquirements were reproduced without change from TSO C90c wording [M8-04 1.

er NAS 3610 ULD

a difference exists. The same code§ were used where ULD geometrical configuration, ultimate load
raint conditions are identical. Thus configuration codes are non ambiguoug and determine the

mer NAS 3610. See

7166, see [ 6D-01 ].
D Ib) omni-directional
ate load level is not
stud fittings remains
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The fire protection requirements applicable to ULD materials are specified in accordance with 14CFR Part 25
Appendix F, implying its latest published amendment, to be checked at the time of ULD approval. The applicable one
currently is Amdt. 25-111, effective 2003-09-02.

The rapid decompression requirements are defined in NAS 3610 (TSO C90c) only as a general objective to be
met. ISO 11242 provides detailed guidelines as to parameters to be met and the various allowable methods, particularly

including:

- normal flight pressure balancing and emergency (rapid decompression) parameters,
- minimum venting area requirements in either case in relation with container internal volume,

- possibilities of using

container door seal areas as part of the required minimum venting area.

Unspecified tolerances were determined in _accordance with the metric usage for metric dimensions, and NAS

3610 for dimensions
tolerances are otherw
this paragraph. Partig
to avoid the risk of jar

NOTE: Since AS361
unspecified 0
necessarily ig
However, thg
experience td
to the maxim

in inches. See [ M7-03 ] and [ 7E-01 ] for conversion details. It is essentia
ise noted in the configuration or restraint drawings, these supersede the generg
ularly, all ULD bases dimensions have a (+ 0 / - x) tolerance, not a ( x)\tolerg
nhming in aircraft restraint systems.

00 is intended as a ULD type approval reference document)»the toleran
r specified, are intended to apply to new units being tested. Folerances for in
entical, where the approved Weight and Balance Manual for a given airplane ty
specified ULD bases dimensions tolerance intervals wére determined taking
provide reasonable allowances for in-service wear, assuming the new unit was
Im allowable dimension.

Section 7

simultaneously (i.e.,

those in NAS 3610 for the same ULD sizes, based on the Oyérsight Panel agreed principle not to
change from former gpproval criteria unless specifically required by available evidence or experience

The generdl tolerances specified in apply to all Section 8 restraint conditions figu

tolerances are not oth

(4.10.3.2] See[4.4]]
of ISO 9788 double s

Note that

strength requirement
respectively in the si
9788 double stud fitti

ULD configuration drawings all note where certain ultimate loads are to be
orizontal load in combination with a specifiedvdown load). These load combing

erwise explicitly defined.

6D-01 ] for identity of AS33601 (former MS 33601B) and ISO 7166 track and
ud fitting's different geometry/capability.

specified 8,900 N (2,000 Ib) and 17,800 N (4,000 Ib) omni-directional ratings 3
5, supported by-experience with aluminium alloy track and steel stud meeting

gs with 822,250 N (5,000 Ib) demonstrated ultimate capability [ 6D-01 ].

4.10.3.4 || 4.10.3.5

| See!4.10.3.3 |.

to note that, where
| unspecified ones in
nce interval, in order

Ces stated, whether
service units are not
pe differently allows.
nto account industry
delivered at or close

onsidered as acting
tions are identical to
ntroduce a technical

es where applicable

stud and clarification

re minimum ultimate
AS33601/ISO 7166,

gle stud and{double stud cases. This does not preclude using higher performance items, e.g., ISO

For background on minimum base area load capability (not required in NAS 3610), see [ M3-05 ], [ M5-01 ],
[ 6B-01 ]. Note the minimum 10 kPa (209 Ib/ft?) requirement applies to sizes A, B, K, L, M, N, P, Q and S. Sizes G and R
have a minimum requirement of 20 kPa (418 Ib/ft?).
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For background on minimum ULD base edge vertical EI value (not required in NAS 3610), see [ 7C-01 ], [ 10E-01 ],
[ M10-02 ].

For background on base edge profiles rounding or chamfer (not required in NAS 3610), see [ M7-01 ], [ M8-02 ],
[ M9-02 ].

adati

otection

Lo uln

4.11 | For discussion of references for environment and particularly U.V. degr
[ M7-02 ]. Currently available references are ISO TR 8647 and AIR1490C. However, they do need updating, and an ISO
TC20/SC9 research project is underway to develop a standardized U.V. degradation testing method with calibrated and
reproducible results. While this is not yet available, it was determined current documents, which provide only guidelines,

should be left out of AS36100. Reference to a standardized testing method is intended to be added once available

on nr reqguirements
onoPl cUuu eSS,

See

STT

[8B-01].

[ 5.1 | "Tests and / d

development, with a g

[ 5.3 | Dynamic testi

achieve in a reprodug

T analysis’ as per C). NUmeric simulation added due 1o
efinition including validation requirements added under @ See [ 4C-01/].

hg was discussed but deemed both more realistic versus in-flight conditions
ible manner, thus static testing was kept as per NAS 3610 (TSO C90c). For ba

load application duration, see [ M6-03 ]: it was agreed to require the 3 seconds minimum duratig

25.305 (b).

For an indust

ry agreed definition of "discharging its contents", see AS36102, ULD Test Mett

full details not includgd in AS36100. The agreed standard definition of "contents" for this purpose is

(24x16x10 in) box [ M

The second sentencs
the end of the ballots|

- yield strength being
3610, is based on ulti

- some aluminium a
composites) increasir

It was thus decided [

| 6.1 | For definition
and[3.1 |

Maximum gro

provided either in N
guarantees, only ultir

8-06 . [ M8-08 ]. [ M10-05 ] [ 10D-03 .

s "..shall be based on yield stress values for thé“materials concerned" was que]
due to:

in principle more related to limit loads as defined in 14CFR 25.301, while th

odern technologies

bnd more difficult to
kground on ultimate
n defined in 14CFR

ods, which provides
a 600x400x250 mm

stioned [ 11E-01 ] at

b AS, same as NAS

Mmate loads (including factor of safety)\more related to breaking strength [ M10-04 ],

loys used do not yield like -ductile steel, but go steadily to failure. Also, o
gly used do not have a yield point at all.

M11-03 ] to delete thisswording at the first revision of AS36100.
of type 2 aircraft\cargo compartments the specified ULDs are exclusively in
s weights\(MGW) for the relevant unit load devices are not provided in AS361

AS 3610 since its Rev. 3 [referenced by TSO C90a]. The document spe
nate lead capacities in defined restraint conditions, which airframers will use i

the MGW allowable @

ther materials (e.g.,

ended for, see IIl

DO, as they were not
Cifies, and approval
 order to determine

n-any given aircraft position based on the certified local load factors applicable

at that position (see

aircraft Weight and Balance Manual) [ M8-05 ].
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3.2 ULD Configurations (UC) Part [ AS36100 § 7 ]

ULD configuration codes (see | 3.5 | and NOTE to Table 1) were assigned in order not to be ambiguous versus
NAS 3610 configuration codes, i.e., the same code is used only where the same ultimate loads, C.G. eccentricities and

testing restraint condition exist [ 4B-01 ] [ M9-03 ].

UCs layout | In order to reduce the complexity of using previous NAS 3610, it was decided to combine into a single
sheet (designated ULD configuration, UC) the minimum geometrical and dimensional requirements together with the

ultimate loads and C.G. eccentricity requirements (former NAS 3610 load conditions, LC), and
applicable testing restraint condition (RC) [ M4-02 ].

identification of the

The following additional details not previously in NAS 3610 are applicable to all AS36100 ULD configurations:

- minimum base areq load requirement of 10 kPa (209 Ib/ft®), except for sizes G and R (high stiffnesg
20 kPa (418 Ib/ftz), cansistent with aircraft floors capabilities [ M3-03 ] [ M5-01 ] [ 6B-01 ].

- C.G. height for containers and nets limited to 55% (+10% deviation) of ULD's maximum oVverall con
to avoid having e.g., o test at 48 in (+25% deviation) C.G. height a 63 in or less high lower deck de
net [ M9-08 ] [ 10B-04 ]. Also see ULD C.G. control methods for C.G. height in ARP36103:

- base edge thicknegs (not specified in NAS 3610 except sizes K and L, or only’jndirectly as 32 mn

"heavy duty" base)

tour height, in order
dicated container or

(1.25 in) maximum

through restraint Figures) specified as 19.6 mm (0.77 in) minimum / 25.4 mm (100 in) maximum, sanme as NAS 3610 UC

2K2 / 2L2. The 19.6 rhm (0.77 in) minimum was retained versus the 12.7 mm/0-50 in) nominal in NA
2RA1, for consistency yith sizes K/ L and additional protection against in s€rvice wear.

- minimum container|base periphery recess height (unspecified in NAS 3610 except sizes Kand L) s
(2.50 in) for all sizes,[not 53.8 mm (2.12 in) as in NAS 3610 UC 2K2 / 2L2, due to documented repo
such containers whgn deformed with the top of aircraft sidelrestraints. Increasing this dimensig
airworthiness issue in the interest of enhanced flight safety [ M807 ] [ M9-04 ].

NOTE: 63.5 mm (2.0 in) of course remains a minimum-value defined for airworthiness purposes,
design standards currently specify a higher recess on containers for operational reasons.

- continuous AS336(
and L6 where condit
locations in order to g
to an integer number
NAS 3610, was dee
specified at 41 mm (1

1 track all around, which .is"common practice in the industry, optional on all p3
ons of restraint withouf\vertical restraint on the long sides of the base dictatg
uarantee airworthingss* This results in some instances in the necessity to adjus
of inches [ M9-06(]. The minimum distance between base edge and track centre
Mmed a potentialhairworthiness issue due to reports of interference with aircra
.62 in) as pefIATA SS 50/1 and industry practice.

5 3610 UC 2G1 and

becified as 63.5 mm
ts of interference of
n was deemed an

and many industry

llets, except UC K4
precise net fittings
net fitting locations
line, not specified in
ft restraints, hence
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UC A7/ Initially based on NAS 3610 UC 2A6 (2A1 for nets, with 18 double stud fittings only), with ultimate load condition
(LC) 18 under restraint condition (RC) 7 described by Figure 8.

NAS 3610 LC 18's C.

G. eccentricities of +14.4% / +21.4% were found to be both excessive and impossible to reach in

practice (loading simulations), hence never used by the airlines. It was, therefore, agreed to specify only £10.0%, thus
making the UC's loads in effect identical to NAS 3610 LC 32 (added at Revision 7 of NAS 3610 in 1983 [referenced in
TSO C90b] but applicable to size M only, though in the same RC) [ 3A-01] [ M5-04 ].

It was then agreed [ M4-03 ] to identify the worst testing case under those conditions in order to define the corresponding

testing restraint cond
[ 6B-01 ] to be NAS

ition (RC A), aiming at defining a single (hence bi-directional) worst testing case. This was found
3610 RC 11-12 (Figure 13, with 635 mm / 25 in restraints spacing instead of 511 mm / 20.125 in

in RC 7, Figure 8) but W|th NAS 3610 LC 32 uItlmate Ioads mstead of lower LC 14's ThIS resulted in RC A, intended as a

single worst case rest
and 5 equally space
AS36100's 9th draft, s

However, it was then
3610 LC 8 (about 609
a central 1270 mm (5
is in this case higher {

After considering vari
restraints on the long
keeping the ultimate
worst testing cases in

A poll of participatin
increase to result frg
AS36100's 11th and
this RC A testing arra

Based on |

increased durability 2
Figure 8[ M9-05]1[ 9

NAS 3610 LC 16's C

practice (loading simu
[ M5-04 ].

The retained corresp
above) [ M11-01 ].

610 RC 7, Figure 8)
RC was approved in

0 restraints on the long sides (per NAS 3610 RC 11-12, Figure 13). This
ubsequently approved by AGE-2A ballot [ M5-04 ] [ 5B-01 ].

found that another testing case, intended for lower deck, had been verlooked|[ 5B-01 ], i.e., NAS
b of the ultimate loads of LC18/32) under RC 9, Figure 9, with only*4\restraints on the long sides and
0 in) unrestrained span. Due to this gap, the upward bending moment in the cefptral part of the ULD
han with 5 restraints, even with the higher LC 18/32 ultimate load'[ 11G-01 ].

pus options, it was agreed [ M11-01 ] [ 11B-01 ] [ 11G=02/] that RC A would be changed to only 4
sides with a central 1270 mm (50 in) unrestrained gap; same as NAS 3610 RC9 / Figure 9, while
loads of UC A7 unchanged (i.e., same as NAS 3610 LC 18/32): this combing¢d the two separate
to a desired single testing arrangement, thus was, effectively a worst testing casg.

j ULD manufacturers [ 11H-01 ] indicated, there was no evidence of a sub
m such more stringent testing. Accordingly, the so revised RC A was appr
ast draft, then approved by AGE-2A and AGE-2 ballot. UC A7 as published is,
hgement.

stantial ULD weight
pved [ M11-01 ] in
therefore, based on

NAS 3610 UC 2B5 (with 18-double stud fittings as in 2B6 instead of single
t lesser cost), with ultimate_load condition (LC) 16 under restraint condition (|
B-01].

stud in 2B5, due to
RC) 7 described by

G. eccentricities of '*14.4% / +21.4% were found to be both excessive and impossible to reach in
lations), hence never used by the airlines. It was, therefore, agreed to specify ofly +10.0% [ 3A-01]

ckground in

bnding testing restraint condition is RCA as ultimately decided (see detailed ba

Page 11 of 155
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UC G1 | Identical to NAS 3610 UC 2G1, with ultimate load condition (LC) 19 under restraint condition (RC) 24 described
by Figure 31. UC designation code kept, since identical to NAS 3610.

Optional continuous track added as currently practiced on most pallets: NAS 3610 fittings spacing adjusted (9.32 in to
8.00in, 15.43 in to 16.00 in, 17.02 in to 17.00 in) accordingly, since spacing has to be an integer number of inches
[ M9-07 ] [ 10B-03 ]. The minimum distance between base edge and track centreline was specified at 47 mm (1.85 in),
higher than the 41 mm (1.62 in) retained for other UCs (see above) in order to ensure compatibility with side
restraints [ M9-06 ] [ 10B-02 ].

Edge details not affecting airworthiness or performance also adjusted to reflect current practice: edge thickness 12.7 mm
(0.50 in) nominal changed to 12.7 mm (0.50 in) minimum / 25.4 mm (1.00 in) maximum, same as NAS 3610 UC 2R1, in

order to minimize wear and ensure compatibility with aircraft vertical restraints [ M7-04 ] [ M8-03 ].

Minimum pallet thick
industry practice and

Based on N

those applicable to al

Combination of 2K2
defined either in NAS]

Ultimate load conditipn in accordance with NAS 3610 LC 30 applicable to UC 2K2 / 2K3, but with

identical to fore and
than had been assu
[8B-02 ]. It also m
changed to K4 in ord

C.G. height limitation
nets, due to the poss
width contour to code

Deletion of UC 2K2 |
container base periph

Minimum container b
UC 2K2, due to dod
restraints (see @
enhanced flight safety

e
%ts the agreed target of a single, omni-diregtional, testing condition (see RC

ness, previously unspecified by NAS 3610, added as 50.8 mm (2.00 in) [7B
min. area load requirement of 20 kPa (418 Ib/ftz).

AS 3610 UC 2K2 (containers) / 2K3 (pallets and nets), with the following ch
UCs):

2K3 into a single UC applicable to containers, pallets, netsc(seminder: conta
3610 or AS36100, since not directly pertaining to airworthihess requirements: S

bft ones. This is due to more recent aircraft types.presenting at certain locatig
d in former NAS 3610, thus possibly resulting in lower allowable MGW at sug

r to differentiate from 2K2 / 2K3 and reflectthe different side loads condition.

to 55% of maximum contour height {see above) maintained for c
bility of a nominally 45 in high full edntour net to IATA code NKH also being useg
NKE, where maximum C.G. height of 34 in applies [ M9-09 ] [ 10B-04 ].

pcal restraint slots, with previously optional, though universally used, continug
ery becoming standard

ase periphery recess-height specified as 63.5 mm (2.50 in), not 53.8 mm (2.1
umented reports of interference of such containers when deformed with th
@ above); \Increasing this dimension was deemed an airworthiness iss
[ M8-07 }[\M9-04 ] [ 10B-01 ].

!

02 ], consistent with
anges (in addition to

ner contours are not

ee [6.3]).

increased side loads
ns higher side loads
h positions [ M7-05 ]
K). UC code hence

bntainers, but not for
d in a 63 in high half-

us recess all around

P in) as in NAS 3610
top of aircraft side
e in the interest of
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UC L5| Based on NAS 3610 UC 2L2 (containers) / 2L3 (pallets and nets), with the following changes (in addition to
those applicable to all UCs):

Combination of 2L2 / 2L3 into a single UC applicable to containers, pallets, nets (reminder: container contours are not
defined either in NAS 3610 or AS36100, since not directly pertaining to airworthiness requirements: see ).

Ultimate load condition in accordance with NAS 3610 LC 31 applicable to UC 2L2 / 2L3, but with increased side loads
identical to fore and aft ones. This is due to more recent aircraft types presenting at certain locations higher side loads
than had been assumed in former NAS 3610, thus possibly resulting in lower allowable MGW at such positions [ M7-05 ]
[ 8B-02 ]. It also meets the agreed target of a single, omni-directional, testing condition (see RC L). UC code hence
changed to L5 in order to differentiate from 2L2 / 2L3 and reflect the different side loads condition.

C.G. height limitation to 55% of maximum contour height (see | General | above) not kept for either containers or nets, all
known ULDs of L siz¢ having a 63 to 64 in maximum contour height, where maximum C.G. height of [34 in applies.

Deletion of UC 2L2 Ipcal restraint slots, with previously optional, though universally used, ¢ontinugus recess all around
container base periphery becoming standard.

Minimum container base periphery recess height specified as 63.5 mm (2.50 in), not’53.8 mm (2.1R in) as in NAS 3610
UC 2L2, due to dodumented reports of interference of such containers when deformed with thg top of aircraft side
restraints (see Een@ above). Increasing this dimension was deemed_an airworthiness isspie in the interest of
enhanced flight safety [ M8-07 ] [ M9-04 ].

UC L6 | Based on NAS 3610 UC 2L4 (pallets and nets), with the following changes (in addition to those applicable to all
UCs):

Ultimate load conditign in accordance with NAS 3610 LC 31 applicable to UC 2L4, but with increasdd side loads identical
to fore and aft ones.|This is due to more recent aircraft types>presenting at certain locations highef side loads than had
been assumed in forfner NAS 3610, thus possibly resulting-in‘lower allowable MGW at such positions [ M7-05 ] [ 8B-02 ].
It also meets the agrged target of a single, omni-directional, testing condition (see RC L). UC code hence changed to L6
in order to differentiate from 2L4 and reflect the different side loads condition.

C.G. height limitation[to 55% of maximum contour height (see above) not kept for nets, since all known nets of
L size have a 63 to 64t in maximum contour height, where maximum C.G. height of 34 in applies.

NOTE: NAS 3610 UL 2L4 (pallets and-nets) was kept as a separate UC L6, due to its inherently different configuration
and testing pprameters. Thisswas the sole case where it was found impossible to combine aJl NAS 3610 UCs into
a single one| because actually different ULD types are in service. Reminder: in order to wjthstand tests without
vertical restraints on the‘fore and aft sides, the 2L3/L5 pallet must be of a very stiff and thick construction,
whereas the| 2L4/L6.oné remains thin and light while meeting the tests through specified load limited net
attachments pn the long (fore and aft) sides.
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UC M2 | Based on NAS 3610 UC 2M2 (pallets and nets) / 2M3 (containers and pallets), with the following changes (in

addition to those appl

icable to all UCs):

Combination of 2M2 / 2M3 into a single UC applicable to containers, pallets, nets (reminder: container contours are not
defined either in NAS 3610 or AS36100, since not directly pertaining to airworthiness requirements: see ).

Ultimate load condition in accordance with NAS 3610 LC 32 applicable to UC 2M2, with the same £10% C.G.
eccentricities. Since ULD configuration, ultimate loads and C.G. eccentricities are identical to NAS 3610 2M2, designation
M2 was kept for this AS36100 UC.

NOTE: However, subsequent changes in AS36100 testing restraint configuration RC A made it substantially different
from that of NAS 3610 (restraint condition (RC) 7 described by Figure 8). Therefore, performance criteria are not
entirely identical, which would justify changing the UC designation to M4 in order to differentiate from NAS 3610

UC 2M2. To

The retained corresp
above) [ M11-01 ].

UC N1| New ULD §

market, particularly e
B767, while the unit
some. TSO approval

Since the unit is half
ucC M2.

New ULD s

(AS1677, ISO 4118),

be addressed at the first revision of AS36100 It current RC A Is kept.

bnding testing restraint condition is RCA as ultimately decided (see detailed ba

ze and configuration, not previously in NAS 3610, agreed [ 7B-03"] to be neg

can physically be carried on the lower deck of most otherwide-body aircraft a
will allow unlimited carriage where appropriate aircraft restraint systems exist.

bn M size, the ultimate load condition and testing restraint condition (RC N) defi

ze and configuration (containers only), previously in service only as a non-cert

to order certified rath¢r than non-certified units, which further\séem likely to be required on future tran

The ULD configurati
consistent with the B
ones [ M7-05] [ 8B-0

C.G. height limitation
lower deck containerg

bn, ultimate load condition and, testing restraint configuration (RC P) were p
67 Weight and Balance Manual;"and agreed but with increased side loads, ide

to 55% of maximum_gontour height (see above) not kept, for it appl
where 34 in maximum C.G. height applies.

2 ], for the same reasons a$ other dedicated lower deck sizes (see UCs K, L, Q).

ckground in

ded by the air cargo

kpress cargo airlines. A significant number of STC approved uhnits were built, principally for use on

nd the main deck of

hed are half those of

fied (LD2) container

principally on B767s. Boeing determined;there would be identifiable advantaggs for certain airlines

sport aircraft types.

roposed by Boeing,
ntical to fore and aft

es only to 64 in high
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UC Q1| New ULD size and configuration (containers only), previously in service only as a non-certified (LD4-LD8)
container (AS1677, ISO 4118), principally on B767s. Boeing determined there would be identifiable advantages for
certain airlines to order certified rather than non-certified units, which further seem likely to be required on future transport

aircraft types.

The ULD configuration, ultimate load condition and testing restraint configuration (RC P) were proposed by Boeing,
consistent with the B767 Weight and Balance Manual, and agreed but with increased side loads, identical to fore and aft
ones [ M7-05] [ 8B-02 ], same as size P.

C.G. height limitation to 55% of maximum contour height (see above) not kept, for it applies only to 64 in high
lower deck containers where 34 in maximum C.G. height applies.

UC R1] Identical to NAS 3610 UC 2R1, with ultimate load condition (LC) 19 under restraint conditions (RC) 24, 27 or 28

described by Figure

NOTE: AS36100 RC
into a single

testing performance, so that the testing restraint conditions remain in fact the same. With a

identical, the

Optional continuous
8.00 in or 10.00 in, 1
[ M9-07 ] [ 10B-03 ].

higher than the 41 mm

restraints [ M9-06 ] [

Minimum pallet thick
industry practice and

New ULD s

market, particularly ¢

N4/l 4l . il 1 1 n_an Lz [ : (| 1 CRN I P S | H
D T {ICTIYUuTWIST, SIUTTULATU ), OU dllu o7 (LIUSSTWIST, TITUTTUUATU ). UL UTSIUTia

identical to NAS 361(.

G is identical to NAS 3610 RC 24 (Figure 31). NAS 3610 RC 27/28 (Figure 3
RC R, but it was agreed this does not significantly differ from either Figure 36 or

same UC designator can thus be kept.

rack added as currently practiced on most pallets: NAS~3610 fittings spacing
.43 in and 16.11 in to 16.00 in) accordingly, since spacing has to be an integ
The minimum distance between base edge and tragk centreline was specified

above) in order to ensure ¢

(1.62 in) retained for other UCs (see
10B-02 ].

ness, previously unspecified by NAS 3610;8added as 50.8 mm (2.00 in) [7B-

min. area load requirement of 20 kPa (448 Ib/ftz).

ze and configuration, not previously-in NAS 3610, agreed [ 7B-03 ] to be ne¢d
Xpress cargo airlines. A significant number of STC approved units of this or v

ion code kept, since

5/37) were combined
Figure 37 in terms of
| other requirements

adjusted (9.37 in to
er number of inches
at 47 mm (1.85 in),
pmpatibility with side

02 ], consistent with

ded by the air cargo
bry similar size were

built, while the unit can physically be carried on thé.lower deck of all wide-body aircraft and the main deck of some. TSO

approval will allow un

Since the unit is half
UC A7.

NOTE: Discussion td
also used by

imited carriage where appropriate aircraft restraint systems exist.

An A size, the ultimateyload condition and testing restraint condition (RC N) defi

ok place betWween the "half-size" S1 as defined (88x61.5 in nominal base size

readily comps

htible with=standard existing aircraft restraint systems, while the "demi" size req

certain airlines for containers (88x62.5 in nominal base size). S1 size was r¢

hed are half those of

and the "demi" size
tained because it is
ires special, thinner,

center restraipt hardware which is not readily available on all aircraft, denying the free interchange of the unit size
between aircraft of dlfferent types and dlfferent a|rl|nes which is the very purpose of TSO approval. It was agreed

any "demi"

SO approved under a

UC S1 deviation, prowdlng their |dent|flcat|on code clearly |dent|f|es the dlfference |n base size in order to avoid

inappropriate

loading on aircraft.
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3.3 Testing Restraint Conditions (RC) Part [ AS 36100 § 8 ]

Table 2: only 8 restraint configurations were found to be necessary for the 12 ULD sizes, due to RC A being
common to UC A, B.and M and RC N common to UC N and S.

It was agreed to specify lower, main and upper deck applicability (not specified in NAS 3610) in order to facilitate users
understanding. This was based on known existing aircraft possibilities, except RC G (lengthwise, side-locked) was also
agreed as a possible upper deck case based on Airbus A380F information [ M10-03 ].

In order to reduce the complexity of using previous NAS 3610, it was decided to combine into a single
sheet (designated restraint condition, RC) the general geometrical and dimensional requirements together with the
restraint details (shown as separate Figures in NAS 3610) and identification of the applicable ultimate loads and C.G.
eccentricity requirements (former NAS 3610 load conditions, LC). [ M4-02 ].

A general

the variety of restrair
ULDs based on test
fuselage frames spac|

decision, applicable to all RCs with the exception of RC G (side locks spacing)
t spacings in NAS 3610 to 635 mm (25.00 in), which was confirmed to. be ac
results, and compatible with new aircraft such as the A380 which.do not ar

ng.

It was also agreed t

lengthwise only (alregdy implicit in NAS 3610 with side loads identical to fore and{aft in the cases con

Variation of dimensiops and shapes of restraint details in NAS 3610 restraintfigures is considerable,

after actual aircraft
difference as to test
restraint details on a

designed to take a major 90° horizontal load [ M7-12].

Applicable tolerances

consider all RCs, except for dedicated lower deck sizes and*RC G, omni-d

stems many of which do not exist anymore. Sjnce.'testing experience indic
esults and a single omni-directional test set-up was’intended, it was also agre
width of 25.4 mm (1.0 in), except for dedicated-lower deck sizes and RC G s

see where not explicitly specified.in RC [ M7-03 ] [ 7E-01 ].

was to standardize
Ceptable on existing
ymore use a 20-21

rectional instead of
erned).

seemingly modelled
tes no measurable
d to standardize all
ide locks which are

Initially basedl on NAS 3610 RC 11-12 (Figure13) but under LC 18 for UC A and M, succgssively modified as

follows (also see @

- deletion of £14.4%

eccentricity) rather than LC 18 [ 3A-01 ] [ M5-04 ].

- change based on ¢
with 635 mm / 25.00
sides [ M8-09 ] [ 8B

equally spaced on each long ‘side, effectively a worst case for the NAS 3610 RC 7 / LC 32 maxin

case, approved by A(

A7 |in 3.2 above):

+21.4% C.G. eccentricities, i.e., referring to NAS 3610 LC 32 (same ultimate |
bnducted worst testing case analysis [ M4-03 ] [ 5B-01 ], retaining NAS 3610 R
n restraints spacing) on the long sides, while retaining RC7 / Figure 8's three rg

03 ]. The resiraint condition achieved was, therefore, a 16 restraints one, 3 o

BE-2A ballot in AS36100 9th draft [ M5-04 ] [ 5B-01 ].

pbads but £10% C.G.

C 11-12 (Figure 13,
straints on the short
N each short side, 5
um load main deck
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- it was subsequently identified that another testing case, intended for lower deck, had been overlooked in [ 5B-011], i.e.,
NAS 3610 LC 8 (with lower ultimate loads, about 60% of LC18/32's) under RC 9, Figure 9, with only 4 restraints on the
long sides and a central 1270 mm (50 in) unrestrained span. Due to this gap, the upward bending moment in the central
part of the ULD is in this case higher than with 5 restraints, even with the higher LC 18/32 ultimate load [ 11G-01 ].

- after considering various possible options to resolve this difficulty, it was agreed [ M11-01 ] [11B-01 ] [ 11G-02 ] that
RC A would be changed to only 4 restraints on the long sides with a central 1270 mm (50 in) unrestrained span, same as
NAS 3610 RC9 / Figure 9, while keeping the ultimate loads of UC A7 unchanged (i.e., same as NAS 3610 LC 18/32): this
combined the two separate worst testing cases (one main deck, one lower deck) into a desired single testing condition,
thus was effectively a worst testing case.

- a poll of participating ULD manufacturers [ 11H-01 ] indicated there was no evidence of a substantial ULD weight
increase to be expected to result from such significantly more stringent testing. Accordingly, the so revised RC A was

approved [ M11-01 ]
therefore, this conditi

Additional discussior
conditions, and agre
[M7-07][7F-01]] §

Identical to N

Editorial clarification
(20.125 in) spacing a

Based on NA

K4, with the following

- side restraints spag
restraints are assumg
possibility of either 2
testing occurs as sho

i

bn with 14 restraints only.

had also considered the broad variety of restraint clearances shown in
bd to retain an omni-directional 10.2 mm (0.40 in) clearance all around the
B-041].

AS 3610 RC 24 (Figures 31-32) under LC 19 for UC G and/R, without change.

bgreed [ M7-13 ]: added legend (not shown in NAS 3640) to the figure in orde
pplies to vertical restraints, while side locks are spaced 1022.4 mm (40.250 in) f

S 3610 RC 25 (Figures 33-35) under LC 30 maodified with increased side loadg
changes:

ing increased to 635 mm (25.00 in) as for‘all RCs [ 7B-04 ]. Note the word "co
d to be in a continuous 635 mm (2500 in) layout all along aircraft system's sidg
or 3 side restraints being located anywhere along the ULD's short side. The w
wn in RC K i.e., when only 2 side restraints are available.

- discussion of restraint clearances (only lateral Shown in NAS 36100) resulted in retaining an om

(0.20 in) clearance a
34 for size L. The 2.§
and conducive to jam

| around the testing cenfiguration, identical to that shown for lateral clearances
mm (0.10 in) showh in'Figure 33 for size K were agreed to be too tight for reg
ming [ M11-02 ] ['11C-01 ].

—RC A as published is,

NAS 3610 restraint
testing configuration

r to clarify 511.2 mm
rom each other.

as per AS36100 UC

ntinuous" means side
rails, resulting in the
brst case retained for

ni-directional 5.1 mm
in NAS 3610 Figure
listic aircraft systems



https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE AIR36107A Page 18 of 155

- in reference to NAS 3610 RC 25 (Figure 33) showing seven containers in line, the question arose whether this had
effectively been used in any testing [ 7B-05 ]. Participating ULD manufacturers had no record or knowledge of such
simultaneous testing of seven units ever taking place, implying all or most size K units in service were TSO approved
without having been so tested. However, Boeing aircraft still restrain ULDs of size K by lines up to seven units. After
discussion, it was agreed [ M7-08 ] [ 8B-05 ] to add note @ requiring an evenly distributed horizontal force equal to 6
times the forward load to be applied alongside the pallet or container base edge to simulate a stack of 7 units. In
accordance with @ and @ this may be achieved either by physical means, or by analysis, or by numeric simulation.

Editorial clarification was agreed [ 9B-02 ] to add a note specifying the vertical rollers shown on the restraint details (as on
NAS 3610 Figure 35) may be omitted for testing, providing the clearance remains identical to that specified.

Based on NAS 3610 RC 26 (Figures 34-35) under LC 31 modified with increased side loads as per AS36100 UC

L5/L6, with the following changes:

- side restraints spadg
are assumed to be

possibility of either 2
testing occurs as sho!

- discussion of rest

r
5.1 mm (0.20 in) cle;rance, which was confirmed to be that existing on aircraft{but making it omni-

the testing configurat

- in reference to NA
effectively been usegq
simultaneous testing
without having been
discussion, it was ag
times the forward lo
accordance with E

Editorial clarification
NAS 3610 Figure 35)

New restrain

in the AS36100 4th ¢
units (88x53in), close

It thus provides for 3
with RC A as retaineq

ing increased to 635 mm (25.00 in) as for all RCs. Note the word "continuous"
n a continuous 635 mm (25.00 in) layout all along aircraft system's, ‘side

or 3 side restraints being located anywhere along the ULD's short sideyThe w
wn in RC L, i.e., when only 2 side restraints are available.

int clearances (only lateral shown in NAS 36100) resulted in retaining the |
on [ M11-02] [ 11C-01 ].

5 3610 RC 26 (Figure 34) showing seven containers' in line, the question arg

in any testing [ 7B-05 ]. Participating ULD manufacturers had no record o
of seven units ever taking place, implying all-0F most size L units in service
so tested. However, Boeing aircraft still restrain ULDs of size L by lines up
reed [ M7-08 ] [ 8B-05 ] to add note ®-requiring an evenly distributed horizqg
hd to be applied alongside the pallet\or container base edge to simulate a
and @ this may be achieved either by physical means, or by analysis, or by

eans side restraints
ils, resulting in the
rst case retained for

NAS 3610 Figure 34
Hirectional all around

se whether this had
knowledge of such
were TSO approved
o seven units. After
ntal force equal to 6
stack of 7 units. In
nhumeric simulation.

vas agreed [ 9B-02 ] to add a‘note specifying the vertical rollers shown on the r¢straint details (as on

may be omitted for testing, (providing the clearance remains identical to that spg

configuration for sizes-\' and S, not shown in NAS 3610. The restraint configu
raft [ 6C-01 ] and-agreed [ M7-09 ], on the basis of NAS 3610 RC 16 (Figur
5t to new sizes N and S.

Festraints pn'the long sides [ 8B-03 ] and 635 mm (25.00 in) restraints spacing,
for double-size units, respectively M and A.

cified.

ration was proposed
ps 15-16-19) for 2E1

accordingly is in line
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Additional discussion also considered the broad variety of restraint clearances shown in NAS 3610 restraint conditions,
and agreed to retain an omni-directional 10.2 mm (0.40 in) clearance all around the testing configuration, same as RC A
[M7-07 ][ 7F-01][8B-04].

RCP

RC Q| New restraint configurations for formerly non-certified only sizes P and Q, not shown in NAS 3610. The
restraint layouts were proposed by Boeing and agreed [ M7-10 ]. All decisions taken as regard lower deck | R -
E and||RC L | ﬁ see above) were also applied to RC P and Q.

Applies to size R units for carriage across aircraft, in addition to RC G applicable when they are to be carried
lengthwise. Based on NAS 3610 RC 27 (Figure 36) under LC 32, agreed by the Panel [ M7-11 ] with the following
changes:

NOTE: NAS 3610 a
Figure 36 is
Accordingly,
addition, this

t was agreed Figure 36 constitutes the worst testing case and could be, retain
area is where NAS 3610 Rev. 10 contains a series of never corrected printed

so contains RC 28 (Figure 37), equally applicable to 2R1 units restraint acro
essentially identical to Figure 37, with 4 restraints less (2 in the centef ‘pan

ss aircraft. However,
I of each long side).
bd as a single RC. In
errors, which prohibit

a comprehen
worst testing

sive definition of the restraint arrangements. It was thus even more:nhecessary t
case restraint condition.

b completely define a

- fore and aft restrai
testing appliances on

hts spacing adjusted to 635 mm (25.00 in) instead of 629’ mm (24.75 in), in|order to standardize

spacing retained for other sizes [ M9-10 ] [ 10B-05 ].

- side restraints spaq
testing appliances on

ing also adjusted to 635 mm (25.00 in) instead of 5M mm (20.125 in), also in
the spacing retained for other sizes [ M8-10 ].

order to standardize

Additional discussion
and agreed to retain
[M7-07 ][ 7F-01][ &

also considered the broad variety of restraint clearances shown in NAS 361( restraint conditions,
an omni-directional 10.2 mm (0.40 in) clearance all around the testing configuration, same as RC A
B-04].

PREPARED BY SAE SUBCOMMITTEE AGE-2A, AIR CARGO HANDLING, OF
COMMITTEE AGE-2, AIR CARGO AND AIRCRAFT GROUND EQUIPMENT AND SYSTEMS
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APPENDIX A - OVERSIGHT PANEL SUMMARY

The “NAS 3610 Oversight Panel* (OSP) was created on request of ISO/TC20/SC9's 29th meeting by SAE Sub-
Committee AGE-2A, Cargo Handling, at its 81st, September 1998 meeting (see 1.1.2), under the Terms of Reference
reproduced hereafter, in order to evaluate the needs for replacement of the NAS 3610 standard used for airworthiness
approval of unit load devices under TSO C90c.

It held 11 successive meetings as follow (see relevant Annexes to the present AIR for meetings minutes and main
approved work documents used as sources):

Meeting # 1, Fort Worth TX, April 12, 1999 (Chair: P. Emsters, Airbus): see Annex 1,
Meeting # 2, St. Petersburg FL, October 11, 1999 (Chair: P. Emsters, Airbus): see Annex 2,
Meeting # 3, San Diego CA, April 10, 2000 (Chair: P. Emsters, Airbus): see Annex 3,
Meeting # 4, Memphi$ TN, October 2, 2000 (Chair: K. Yata, Boeing): see Annex 4,
Meeting # 5, Salt Lakg City UT, April 2, 2001 (Chair: K. Yata, Boeing): see Annex 5,
Meeting # 6, Monterely CA, April 15, 2002 (Chair: O. Atienza, Boeing): see Annex 6,
Meeting # 7, Arlingtop VA, September 23, 2002 (Chair: O. Atienza, Boeing): see Annex 7,
Meeting # 8, Scottsddle AZ, April 7, 2003 (Chair: O. Atienza, Boeing): see Annex 8,
Meeting # 9, Orlando|FL, October 27, 2003 (Chair: O. Atienza, Boeing): see Annex 9,
Meeting # 10, San Arjtonio TX, April 26, 2004 (Chair: O. Atienza, Boeing): see Annex0,
Meeting # 11, Montrepl PQ, October 25, 2004 (Chair: O. Atienza, Boeing): see Annex 11.

As a result of these
Cargo Unit Load D¢
Committee AGE-2 an

for TSO approval.

meetings and the additional work conducted, it prepared the Aerospace St3
vices - Performance Requirements and Test Parameters, subsequently ap

ndard AS36100, Air
proved by AGE-2A,

v technicai reference

See hereafter the list
follow:

of individual experts who took part to varielis degrees to the Panel's work, coded per categories as

AIRL = Airlines,

OEM = Airframers,
SYS = Cargo system
ULD = Unit load devi
REG = Regulatory au

5 manufacturers,
es manufacturers,
thority (FAA).

Out of 45 participating experts, 18 were)airlines, 7 airframers, 6 systems manufacturers, 9 ULD anufacturers and 5

regulatory. Thus, the
fields in the industry.
consensus reached.

Panel was deemed to represent a proper cross-section of the various points
All Panel deCisions were taken unanimously, after any expressed differences ha

f view and expertise
d been resolved and
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Name

M. Arcelle
O. Atienza
A. Brown t
J. Burkett

J. Chan

S. Cole

B. Danczyk
A. Davies
D. Dubois

J. Emslie

P. Emsters
F. Eriksen
F. Eriksson
R. Estes

R. Fu

M. Graf

F. Grahme
K. Hacker
U. Hartmann
R. Hoffmann
D. Hyde

J. Jackson
N. Lache

G. Lane

B. Lemon

E. Moradians
J.J. Machon
T. Martin

J. Neeld

H. Offermann
J. Risheim
H. van Rooijen
S. Savage
J. Searcy
W. Sehring
S. Sondergaard
M. Spry

J. Startup

M. Sterk

C. Stratford
D. Tanner
M. Terlecki
T. Tomeny
J. Traiser

R. Wiecking
K. Yata t

LIST OF OVERSIGHT PANEL MEETINGS PARTICIPANTS

Company Categ. Meetings # (C = Chair)

FedEx AIRL X

Boeing OEM succeeding K. Yata cC € € ¢ ¢
Atlas Air AIRL X X X succeeded by R. Hoffmann
UPS AIRL succeeding T. Tomeny X X X X
IATA AIRL X X succeeded by M. Terlecki
Ancra SYS X

Airbus OEM X X X X
Bridpert b

Cargolux AIRL

FedEx AIRL X X X X

Airbus OEM CcC C ¢©C succeeded by N. Lache
Hydro ULD X X<2X X X
Envirotainer ULD X
FedEx AIRL X X

Telair ULD X

Ancra SYS X

Northwest AIRL X

FAA REG X

Alcan ULD X X .OX X X

Atlas Air AIRL succeeding A. Brown X X X X
Envirotainer ULD

[American] AIRL X X X X X X X
Airbus OEM X X X X X X
Goodrich SYS X
SAE - X X X
Ancra SYS X
[Air France] AIRL X X X X X X X X
FAA REG X X

Bridport ULD succeeding J. Startup X X X X
FAA REG

FAA REG

KLM (IATA) AIRL X X X X X X X
South African AIRL

FAA REG X X X

Lufthansa AIRL X

SAS AIRL X X X
Boeing OEM X
Bridport ULD X X X X X succeeded by J. Neeld
FedEx AIRL X

[TRW] SYS

Telair ULD X

IATA AIRL succeeding J. Chan X X
UPS AIRL X X succeeded by J. Burkett
TRW SYS X X

Boeing OEM X

Boeing OEM X € €  succeededby O. Atienza

1n

> X

X XX X

x X
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Oversight Panel Terms of Reference
3.10.1 Subcommittee AGE-2A, Cargo Handling
3.10.1.1 A continuing “NAS 3610 oversight* panel of the subcommittee is assigned two functions:

a. The panel is responsible for reviewing proposed revisions submitted by an air carrier, airfframe manufacturer or
equipment supplier to National Aerospace Standard (NAS) 3610, Cargo Unit Load Devices - Specification For.
Following approval of the panel’s recommendation or revision by the subcommittee, in accord with the stipulations for
subcommittee preparation, circulation and voting of the revision as outlined in paragraph 5, the revised NAS 3610
document is sent, by SAE Staff, directly to the Transport Aircraft Requirements Committee (TARC) for its approval
and subsequent submittal to the FAA with a request for revision of Technical Standards Order TSO-C90, Cargo
Pallets, Nets and|Containers.

b. The panel is resgonsible for developing an Aerospace Standard (AS) to replace NAS 3640-with g user friendly, more
comprehensive document (AS36100). The objectives are to establish clearer minimum performance requirements
and test parametgrs and to simplify technical updating of the document, with an ultimate goal of direct submittal to the
FAA, through SAE Headquarters, of requests for revision of Technical Standards Qrder TSO-CY0, or its superseding
alternative.

[ Extract from SAE AGE-2 Organization and Operating Guide (1999) ]
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ANNEXES

List of attachments

ANNEX 1

Oversight Panel 1* meeting

Oversight Panel 2™ meeting

rd

HP-

ANNEX 5
ANNEX 6
ANNEX 7
ANNEX 8
ANNEX 9
ANNEX 10
ANNEX 11

Oversight-Panet-3imeeting
Oversight Panel 4" meeting
Oversight Panel 5™ meeting
Oversight Panel 6™ meeting
Oversight Panel 7" meeting
Oversight Panel 8" meeting
Oversight Panel 9" mesting
Oversight Panel 10"'meeting

1th

Oversight Panel 11™ meeting

Page 123
Page 133
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Attachment
Attachment
Attachment
Attachm

Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
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Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
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Attachment
Attac
Attachment
Attachment
Attachment
Attachment
Attachment
Attachment
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Attachment
Attachment
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8E
9A
9B
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10D
10E
11A
11B
11C
11D
1E
11F
11G
11H

LIST OF ATTACHMENTS

General proposals to NAS 3610 Oversight Panel

ULD load distribution model - CG eccentricity trade-off (1)
ULD load distribution model - CG eccentricity trade-off (2)

4™ meeting agenda

ULD configurations retained at OSP 1 meeting
AS 36100 1° draft summary

5" meeting agenda

A B

AS 36100 3™ draft summary
AS 36100 4" draft summary

Track standards - Equivalence of ISO 7166 -MS 336(01B

Extracts of MIL-P-27443E (military HCU-6E pallet)
Main written comments received on AS36100 3" dra
Concept of a bibliography of ULD related standards
7" meeting agenda

AS 36100 5" draft summary

Minimum base edge El value(1)

Present ULDs compatibility

Metric dimensions and:tolerances

Restraint configurations latch clearances

Restraint configuration RC A - Small side latches
Main written comments received on AS 36100 5" dra
8™ meeting.agenda

AS 36100.6™ draft summary

Additional comments received on AS 36100 5™ draft
AGE=2A ULD Test Methods W/G memo to OSP
FAA ULD CG control AMOC letter

9" meeting agenda

AS 36100 7" draft summary

AS 36101 explanatory report

10™ meeting agenda

AS 36100 8" draft summary

—

—

AS 36102 reference package size for testing

Minimum base edge El value (2, revised)

11" meeting agenda

AS 36100 10™ draft summary

Increased clearances for RC K- L - P - Q (lower deck)
AS 36100 / NAS 3610 pallet / net compatibility
Materials yield strength for analysis

Restraint conditions net fittings “overhangs”

AS 36100 RC A (long side latches) proposed change

AS 36100 RC A proposed change circulation summary

Page 27
Page 35
Page 42
Page 50
Page 51
Page 53
Page 58
Page 59
Page 63
Page 64
Page 65
Page 67
Page 69
Page 71
Page 74
Page 83
Page 84
Page 87
Page 88
Page 90
Page 93
Page 94
Page 96
Page 105
Page 106
Page 107
Page 108
Page 109
Page 118
Page 119
Page 121
Page 128
Page 129
Page 130
Page 131
Page 132
Page 138
Page 139
Page 140
Page 142
Page 145
Page 147
Page 150
Page 153
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ANNEX 1 - OSP meeting N°1 - Fort Worth TX, April 12, 1999

MINUTES ( abbreviated )

1. Chairman P. Emsters opened the meeting. The tentative agenda was adopted.

2. 12 Panel members were present :

P. Emsters (Chmn)

as well as 3 observg

thus representing dll concerned sectors of the industry : airframers, aircraft cargo{systems m

manufacturers, airlirn
Apologies had been
3. Purpose :

The task set on the
29" plenary meetin
discuss the possibl
needs of the air carg

4. Work packages|:

Work packages had
series of introductor

W. Sehring J. Emslie M. Sterk J.J. Machon
J—Fraiser H—Heartmann J—Startdp J—dackson

A. Brow

rs: J. Searcy (FAA) K. Hacker (FAA) S. Boehmer {Condat),

es, and regulatory agency, as required by the Terms of Reference assigned

received from R. Wiecking, T. Tomeny, M. Graf, H. Servais (AIA TARC) and

b development of a more user friendly and.up to date reference documen
o industry in the coming 21 century.

been assigned to individual sponsors prior to the meeting in order to prepa
y presentations were given,.

- projected long ternp growth of the worldwide fleet of ULDs (P. Emsters).

- dynamic numeric §
under the "9g" eme
by P. Emsters and §

- FedEx (J. Emslie)
aircraft : on going A

- ULD load models

gency deceleration case defined by FAR 25 § 25.561 (b)(3)(ii). This presen

overview.of the current FAA AD regarding ULD CG control on the main de
TA Task-Force, simulations, actual ULDs measurements with special equipm

P--Emsters) : theoretical analysis, practical ULD CG control and area load as

hew Panel, as had been identified and delegated.to AGE-2A by ISO/TC20/S(
g held in Memphis TN, was to analyze the (ihdustry's experience on usin

anufacturers, ULD
o the Panel.

T. Martin (FAA).

L9 at its June 1998
g NAS 3610, and
better suiting the

re it. As a result, a

imulation of the behavior of a stack of ULDs loaded behind an aircraft's bafrier net or partition

ation, made jointly

. Boehmer (€ondat), was deemed highly instructive and received applause fijom all attendants.

Lk of B727PF STC
ent.

bects.

- loads transfer between nets and pallets (S. Boehmer), on the basis of dynamic numeric simulation.

- ULD sizes and types to be covered into a new document (J.J. Machon), on the basis of worldwide current usage :
see Attachment 1A hereafter. [ M1-01 ]

- NAS 3610 ULD configurations to be kept or deleted in a new document : (J.J. Machon) : see Attachment 1A.

- average cargo den

sities and ULD maximum gross weights to be taken into account.

- ULD base thickness / stiffness requirements (shoring, area loads, "heavy duty" bases case).
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5. NAS 3610 relationship :

H. Servais (Mc Donnell Douglas), Chairman of the AlA's TARC-218 Project Group in charge of updating NAS 3610,
which seemingly has not met for many years, could not attend the meeting and did not report.

The last published issue of NAS 3610 (initially published in 1969) was revision 10, published 1989 i.e. 10 years ago,
endorsed by TSO C90c, but which unfortunately contains printing errors that result in major technical inaccuracies.
Both ISO/TC20/SC9 and AGE-2A have on several opportunities attempted to obtain from AIA a revision 11 to
correct these errors. In addition, another revision 12 was also repeatedly requested to cover new ULD sizes. No AIA
feedback whatsoever was obtained.

ISO/TC20/SC9 had accordingly launched a work item to prepare a new edition of International Standard ISO 8097

based on NAS 3610 (later note : published 2000)., intended to correct the errors, equivalent of planned revision 11.
But no reaction could-be-obtained-from YaVaVal-Yald nrgnni7nfinn AlA

The Panel thereforg unanimously concluded that there was no choice but developing an\up to date reference
document fully reflegting the industry's needs. This was at the moment considered to_be-a pgssible "revision A",
reflecting its intent and scope might not be totally identical to those of NAS 3610's numefically dgsignated revisions.

6. General orientat|ons :

The Panel discussed in detail and unanimously agreed, as a general orientation framework for the new document,
the presentation givgn by J.J. Machon (see Attachment 1A). [M1-001]

This included the selection of the ULD sizes and configurations to bé targeted by the new docuinent, subject to the
identified questionabje cases being subject to further more in depthlinvestigation prior to the nex{ Panel meeting.

7. Program of work :
The Chairman defingd individual task assignments to be completed prior to the next meeting.

In addition, an attempt will be made to obtain Airbds management financial support to launch further research on
dynamic simulation ¢ases to be submitted by thé Panel in order to clarify pending ULD technigal issues. This will
require strong support being expressed with, Airbus by customer airlines and / or Authorities.
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ANNEX 1 - OSP meeting N°1 - Fort Worth TX, April 12, 1999

Attachment 1 A page 1

J : L SAE AGE-2A Fort Worth  April 1999

Page1/7

PROPOSALS TO SAE AGE-2A NAS 3610 OVERSIGHT PANEL

“ALL NEW” REVISIQN A GENERAL OBJECTIVES :

0 Create a user friendly document :
(a) simpler to read and use (self-explanatory)
(b) recognizable relationship to the purposes (to.be-detailed) of thp different users :
m airworthiness authorities ( validation )
m airframe and cargo systemsdesigners
a ULD manufacturers
m ULD operators ( actual‘air cargo practices )
(c) provide typical, not mandatory, guidelines for application / equjvalences

(1 Maintain regulatory consistency :
(a) single TSO endorsement regardiess of technical reference dogument (old or new)
(b) keep unchanged main-regulatorily meaningful general statemgnts

(c) do not increase regutatory burden unless proven necessary for safety

(0 Adapt to modern jir cargo needs :

(a) delete obsolete ULD sizes and restraint configurations
(b) introduce' needed sizes for baggage / general cargo / express|and mail purposes
(c) leave maximum design freedom for future aircraft types / cargg system variants

[l Complement by operating rules :_define a set of additional, non TSO, industry standards as to opefating rules guidelines
énsuring the TSO’s requirements will be met in field practice
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ANNEX 1 - OSP meeting N° 1 - Fort Worth TX, April 12, 1999

Attachment 1A page 2

[1A-01]

QJ L SAE AGE-2A Fort Worth  April 1999

PROPOSALS TO SAE AGE-2A NAS 3610 OVERSIGHT PANEL

Page2/7

ULD BASE SIZES T|O BE COVERED / DELETED IN “ALL NEW” REVISION A :

Not for new Comments

designs ?

% X X X X X

Delete 9g ? Evaluate variety of gorifigurations.

Delete 9g (except 463L ?) ?°Evaluate variety of configuratjons.
L100 pallet ? Is it still in Use-? Enquiry with operators requjred.
Delete ? DC9 : obsolete”? Bae146QT use ? Enquiry with dperators required.

Delete 9g ? Remains necessary on DC9s ?
Can be dropped altogether.

Can be dropped except for specific (STC) applications ?
Status of:a-dual 20ft unit ?

Evaluate variety of configurations.

Sizes proposed to be [added (subject to operators / IATA UTP concurrence) :
Demi size used by express cargo / mail operators (main and lower decks).

Code Size Beihg IATA 9g
us code type
A 88 x 125 Yeqd Yes Yes
B 88 x 108 Yed Yes Yes
C 88 x 118 TBD NO Yes
D 88 x 54 TBD NO Only
E 88 x 53 Yed Yes Yes
F 96 x117 % NO| Yes No
G 96x238% Ye§y Yes No
H 96x359% NO| Yes No
J 96 x 480 Indfr. Yes No
K 60.4x61.5 Yegy Yes No
L 60.4x125 Yeg Yes No
M 96 x 125 Yed Yes No
R 96 x 196 Ye Yes No
S? 88x615 Yes TBD No
T? 96x615 Yes TBD No

Demi size similarly used, plus B767 potential general cardo capability.
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ANNEX 1 - OSP meeting N° 1 - Fort Worth TX, April 12, 1999

Attachment 1 A page 3

REVISION 10 ULD C

R.10 Conf. ULD
sheet code type

13 1A
14 1A2
15  1A3
16 2A1
17 2A2
18  2A3
19 2A4
20 2A5
21 2A6
22 1B1
23 1B2
24 1B3
25 1B4
26 1BS
27 186
28 2B1
29 2B2
30 2B3
31 2B4
32 2BS

NP
NP
P
NP
CNP
NP

Net
atta

16D
mix
mix
18d
28s
22d
conf
mix
28s
14D
mix

mix
mix
20s
463
32s
18s
con
1803
18s

[1A-002]

SAE AGE-2A

PROPOSALS TO SAE AGE-2A NAS 3610 OVERSIGHT PANEL

Fort Worth  April 1999
Page 3/7

Proposal

hJJM PE

delete
delete
delete KEEP
KEEP delete
delete
delete
KEEP?
delete
delete
delete
delete
delete KEEP
delete
delete
KEEP?
delete
KEEP? delete
KEEP?
delete
delete

R.10 Conf. ULD
sheet code type

2B6
1C1
1C2
2C1
2C2
1D1
1E1
1E2

NP
CNP
CNP
CNP

Net

ONFIGURATIONS TO BE KEPT / DELETED IN “ALL NEW” REVISION A

Proposal

attach JIM PE

18d
mix
mix
18D
18s
14st
22d
14D
mix
22d
18s
26d
40d
54d
70d

12s

delete
delete
delete
delete
delete?
delete
delete
delete
delete
delete?
KEEP? delete
delete
KEEP
delete
delete?
delete?
KEEP
KEEP
delete?
KEEP

R.10 Confy ULD
sheet code type
51 2L3 CNP
52 24 NP
53 2M1 CNP
54 2M2 NP
55 2M3 CP
56 2R1 CNP

Net Proposal
attach JJM PE

14s
20s
28s
18d
cont
36d

open

KEEP

delete

KEEP delete
KEEP?
KEEP

= 10/12 sheets instead of 43 ?

EXPLANATION OF

Apparent duplicates
s,d,t = single, doub
Cont = continuous
D =Drings

CODES USED :

(loads) underlined
e, triple stud fittings
‘seat”) track
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ANNEX 1 - OSP meeting N° 1 - Fort Worth TX, April 12, 1999

Attachment 1A page 4

J L SAE AGE-2A Fort Worth  April 1999

Page 4/7

PROPOSALS TO SAE AGE-2A NAS 3610 OVERSIGHT PANEL

AVERAGE DENSITIJES AND MAXIMUM GROSS WEIGHTS :

MGW, at Revision 5 dated 15 Nov.1975, endorsed by theTSO C90(a) revision dated 21 Dec 1978 Since, table{li shows only ultimate
load criteria, from whjch MGWs can be derived on any aircraft type or ULD position basedconddltimate load factors certified for this
type or position. See historical analysis.

] The former (original NAS3610) tables | through XIV showing ULD maximum gross weights were deleted, togetTr with any mention of
|

00 This major change was retained, in due concurrence with the FAA, because ULD MGW)per se was becoming rpeaningless in view of
an increasing variety|of aircraft types where they could be loaded, and relevant ultimate load factors. This situation still exists, and
has even expanded sjnce with newer aircraft types as well as experience of certain ULDs certification and use pt MGWs in excess of
the originally rated vajue - at certain positions of certain aircraft.

O Reverting 25 years lafer to a published MGW value for each ULD configuration would create havoc in terms of fegulatory consistency
with ULD types already certified under NAS 3610 Revisions 5 through 10 - TSO C90 (a) through (c), but alsp constitute a useless
constraint on the design and potential of future aircraft, some of which could exhibit ultimate load factors lower than today'’s types.

0 Airframe designers mpy need to know more than what is presently available in NAS 3610 as to the load footprint of a given ULD type.
This could hopefully pe derived from generally accepted.figures of maximum area load and running load, applied to the unit MGW
resulting from their aifcraft's own (design or testing, as-appropriate) ultimate load factors. A difficulty seems to be, there tends to be a
broadening range of| area loads and running loads, including some freighter aircraft (e.g. AN124) largely [used today. Also, no
assumptions can usuflly be made as regards ULD-base stiffness (shoring effectiveness), except as specified by IATA (minimum level
for purely practical repsons) or, implicitly, for those ULD restraint configurations not including vertical restraint ajl around.

= Recomimend to maintain MGWs out of Revision A as per the current revision and TSQ C90(c)
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JML

PROPOSALS TO SAE AGE-2A NAS 3610 OVERSIGHT PANEL

SAE AGE-2A Fort Worth  April 1999
Page 5/7

BASE THICKNESS { STIFFNESS :

ed in NAS 3610. See
int devices geometry
d remain an optional

0 Base thickness, or more accurately stiffness / load spreading capability, of the ULDs is not currently specifi
previous view, average densities and maximum gross weights : except where implicitly specified by either rest
(sizes F through J) dr restraint configuration (e.g. 2L3), “heavy duty” (high inertia) bases are @iot covered, a
design feature not depmed to be part of airworthiness certification requirements.

O In practice, thereforq, base thickness / stiffness appears as a customer requirement it is of the same n
requirements, handldd by the operator. Note no minimum stiffness value that could be stated would, an
concentrated loads s
specify a high inertia
in supply of shoring ¢

ture as load shoring
vwRy, cover all possible
oring requirements ! In this context, operators may (and some do) elect, usually on a limifed number of units, to
base in order to save on additional shoring time and materials. This essentially is the “healvy duty” base : a built-
hpability (up to a limited extent anyway : it may itself need to be complemented).

[1 The actual certificatig
aircraft and position)

n question seems to be the download case : assuming the stated ultimate load (translated into MGW for a given
and CG offset limits are met, is it possible to;significantly exceed aircraft maximum floor (area and running)

loads ? The answer
sizes (the larger one:
CG offset hardly eve

onto the floor may Ig
rollers and tracks, by
stiffness is only one ¢

= Recom

bviously depends on the, quite variable, value of these loads. It may also be pointed ouf that, on smaller base
, from G to J, are in fact bound to be highijinertia), the size of the “most loaded quarter” rgsulting from maximum
spans more than 2 floor beams in the aircraft, so that the question of what is the intermediate load distribution
ok somewhat academic as to its influence on the aircraft's structure : it essentially affects potential damage to
k airline experience demonstrates this is in any event to be catered for by adequate shorifg, of which ULD base
omponent.

mend to maintain pase stiffness out of Revision A as per the current revision arjd TSO C80(c)
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Attachment 1A

ULD VARIANTS :

hanging load
two-tier or sl

ocoood

etc. ..

page 6

J L SAE AGE-2A Fort Worth  April 1999

PROPOSALS TO SAE AGE-2A NAS 3610 OVERSIGHT PANEL

Page6/7

(i.e. specific load pathes),
nted automobile transport devices,

dedicated airpraft engine transport units,
fluids tank containers,

0 ULD variants, curren}y not specified in NAS 3610, may include “heavy duty” bases (see previous yiew), but alsp a variety of items :

01 The rationale for andlysing such specific circumstances seems the same as with'base stiffness : a potential logd distribution problem,
principally in the dowhnload certification case, within the specified ultimate load-and CG offset criteria. The sam

=" Recomm
= NAS 361

rnd to keep Revision A and any TSO C90 revision to general ULD certification

0 and the TSO should include all that-is*necessary to guarantee safety within

flight envelope, and solely that.

0 In fact, apart from it

b layout complexity, NAS 3610, as‘endorsed by the TSO, was wisely written as delibers

pertaining to airworttliness certification, and only these, This scope should not be changed, as it defines the re

0 It is well understood,
design parameters.

But, where it may needto be complemented, this should be achieved by (may be mo

today’s) industry spdcifications, without & régulatory character through a TSO status : such issues as shorin
stiffness), tie-down, gnd floor rules for designing and testing ULDs compliance should be handled in (a set of 7

e logic should prevail.

requirements

he aircraft’'s certified

tely limited to features
pulatory requirements.

because of this NAS 3610'does not resolve all problems for everyone, e.g. in particular aifframe or cargo system

e comprehensive than
b rules (including base
such specifications.
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O It is therefore reas

JML,

PROPOSALS TO SAE AGE-2A NAS 3610 OVERSIGHT PANEL

SAE AGE-2A Fort Worth  April 1999

Page7/7

ULD LOAD MODEL£ : THE PRACTICAL ( CARRIER ) SIDE :

O It is recognized NAS

be translated into loa
correct. in the downl

consistency of interp
agreed specification
FAA. There is, howeyv

1 Most theoreticai mod

either a homogeneo

u
major CG deviation ! [Those cases where, in actual practice, airlines do meet a potential CG limits problem are |

0O either CG devi

00 or a single asy|
care is taken
adequate addit|

0 or when, becaguse they came in at different times,or they cannot be stacked together, two commod

densities (e.g.
require the loa
None of these practi
algorithms largely ha
one will at least allow

oInble to pursue the objective of a single, industry and Authority<agreed, “ULD load m(

3610 as it currently stands leaves an open interpretation probiem as to how@hould the a
! distribution. The FAA B727 AD 98-26-18 essentially assesses it in the upload certificatio
d case, see comments above as to ULD base stiffness.

etations. For the reasons outlined above, it might be more gditable to publish it once
in complement to NAS 3610) rather than NAS 3610 and thé SO themselves, but this
er, a risk of a largely academic discussion in a theoretical approach, as illustrated by an ai

bls need to assume load continuity : in practice, if loaddistribution is continuous; this is p
commodity, or some random mix (baggage, smalkparcels, etc..) close to it, so there is n

tion (easy to compute) resulting from asymmetrical ULD contour with an homogeneous 1o
mmetrical or overhanging large item (e.g., machinery, etc...) : its CG location is at least ro
o locate it in a reasonably appropriate manner vs the pallet's geometric center, or, i
onal tie-down directly onto the aircraft’s structure in order to keep the restraint system witH

lowers and mechanical parts) have'to be loaded onto the same pallet. Standard airline p
be located in a symmetrical arrangement in order to avoid a significant CG offset.
Lal cases fits anywhere néar the potential theoretical models under discussion ! Theref
€ an arbitrary character,\Unrelated to reality - which does not imply they are meaningle
consistent designs, testing and comparisons.
(See more detailed discussion in separats

|lowable CG deviation

[ case, which appears

del” method to allow

pgreed in an industry

s obviously up to the
rline’s practical view :

recisely when there is
b risk whatsoever of a

d,

ghly determined, and
f impossible, perform
in limits.

ities of very different
ocedures in this case

ore, these models or
5S, because choosing

e paper submitted)
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ANNEX 2 - OSP meeting N° 2 - St Petersburg FL, October 11, 1999

MINUTES ( abbreviated )

1. Chairman P. Emsters opened the meeting. The tentative agenda was adopted.

2. 12 Panel members were present :

as well as 2 observérs :

Apologies had been

3. Liaisons:

J. Chan, Secretary
been briefed on the
encountered with rg
a replacement docu

P. Emsters and J. |
Seattle WA on Oct,
B727PF STC aircra
4. Discussion:

All work assignmen
- ULD sizes and typ
- corresponding ULLI

- ultimate test loads

- numeric simulatior

P. Emsters (Chmn)

U. Hartmann J. Startup J. Jackson F.G
R. Estes F. Eriksen S. Cole

J. Searcy (FAA) J. Chan (IATA)

received from R. Wiecking, T. Tomeny, J. Traiser, M. Graf, andT. Martin (F4

bf the IATA ULD Panel, reported that the ULDP meeting held in Geneva on
start of OSP activities. He expressed the airlines\requirement to obviate thg
ference NAS 3610 and full support for the ISQ@,TC20/SC9 and AGE-2A objg
ment. IATA will send a formal liaison letter Sorequesting to SAE.

Emslie reported on the joint ATA / FAAdneetings held in Washington DC or
6-7, 1999 regarding ULD CG location* control in relation with the FAA AD g
t. An alternate means of compliarice (AMOC) letter will be prepared by the F

es to be retained,

D configurations,

allowances,

- operating rules and practices.

5. Program of work :

Viachon
rahme

\A).

June 8-9, 1999 had

growing difficulties
ctive of developing

Sep.15, 1999 and

n the main deck of
AA.

s from the 1% meeting:were reviewed, and the following subjects addressed and discussed :

and Ukb-loads distribution model (see Attachment 2A for detailed discussions),

It was agreed a first draft "NAS 3610 Rev.A" document incorporating the results of the decisions taken would be
prepared for the next meeting to consider, first concentrating on the text part. In order to maintain TSO compatibility,
the aim would be to keep all NAS 3610 wording (already FAA agreed through TSO C90c) verbatim and determine

which results of the

discussions should be added to fill in the missing concerns. [ M2-01 ]
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Attachment 2A

ULD load distribution model - C.G. eccentricity " trade-off "

References : a) Peter Emster's previous papers
b) attachment to Vancouver fall 1998 AGE-2A meeting report
c) FAA AD 98-26-18

d) attachments 1 and 2 to Peter Emster's'e-mail of Jan.27, 1999

~ A~~~

The purpose of the| present is to express a few preliminary comments regarding the methodo
postulates implicit if it. If the panel wants to have any kind of "scientific" handling of thedssue
quite sure the undeflying assumptions are correct and the method appropriate.

ogy, or principles /
we should first be

1. Real life situati

ns encountered in
0. This is where airframers are short of actual data, and 0nly the experienc¢ gathered over the

What is basicallyorLlissing in the approach till now is consideration of the (ractical situatig
commercial air carg

years by a large var

The basic attempt

mathematical mode
exist in real life carg

1.1 - either a large
variety, at least as |

1.2 - or a random

dimensions. Typica
cargo, and many th
pallet's, again, load

(noticeable exceptid
to compute and acc
Both these cases g
cases when there W

concept of continuit
1.3 - or large items

1.3.1 - either a cent

ety of multi-purpose (not only specialized, e.g. express‘cargo) operators can

assumes some sort of continuity in the loadydistribution ( hence in
s to represent this supposedly continuous "density" variation over the base ),

quantity of boxes or crates of the samie contents and weights : there is
bng as their larger dimension is only a'fraction of the pallet's, or the stack is ¢

mix of boxes, bags, etc.. of different contents and weights but still W
| cases are baggage (a good(part of "cargo", at least for LD3s...), mail, p
pbugh not all cases of "genéral cargo". As long as their dimensions are small
distribution will be randomized and there is no practical possibility of any sign
n : where the containek'contour itself creates a CG shift, e.g. LD3 and the li
punt for).

ould be assimilated to a more or less continuous load distribution, but the
ill in practice mever be any significant CG variation, or none at all. This tend
, at least as@possible representation of reality (see 3 hereafter for other pos

say, typically, more than half the pallet or base size), which may themselves

bred 'CG : in this case, the worst one, what counts is where the piece is locate

0, and can be severely misleading. In real life situations, cargo can consist of :

shed some light.

estigates possible
This does not ever

no load distribution
entered on it,

ith relatively small
rcel mail, express
in relation with the
ificant CG variation
ke. But this is easy

y are precisely the
5 to defeat the very
sible purpose).

have :

d on the pallet,

and what else is lo

T T
CUTICAL LU I,

1.3.2 - or an offset CG per their own contents (or a result of an unavoidable geometric overhang), e.g.with
machinery. But in this case the logical thing to do, and it is usually done if staff is properly trained, is to locate the
piece's CG towards the ULD base center. This results in alleviating the CG deviation, so that this case is in fact less
critical. Noticeable exception : when overhangs out of the pallet's plan-view limit the possible offset. This occurs on

main deck, not ever

lower deck.

1.4 - or, a rather common case with the airlines, when for some reason two commodities with very different
densities (e.g. flowers and mechanical parts) have to be loaded onto the same ULD. This is a case which can easily
result in extreme CG locations. But it is so well known it is part of the most basis and systematic air cargo
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warehouse training : staff is made aware, and instructed to distribute such loads, when they cannot be stacked over
each other with the lightest on the top - which would be ideal, in a symmetrical manner over the ULD base so as to
keep an approximately centered overall CG. One can see how important is operator’s staff training in coping with
the situations encountered.

The point is, these latter cases can result in significant ULD CG deviation, but they cannot be assimilated to any
kind of model using a continuous "density" variation, at least again as an attempt of representing reality. So, in any
kind of real life situation, a continuous variation model cannot ever be useful in describing, even in a simplified

approach, real load distribution on bases or pallets with a significantly offset CG.

The following general preliminary conclusions, based on experience, are therefore proposed :

1.5 - a typology of potential load cases, such as the above but more precise and thought out, should be part of the

premises in any stug

1.6 - an assessmen
laid down as to the

y, in order to define the real life environment expected,

| of actual load distributions on ULD bases cannot be made unless some prjor hypotheses are
raining and procedures used by palletization (or baggage room) staff-to fill up the ULD space in

presence of differen
into the aircraft. Sug
page 2001, SeaTac

1.7 - there is a ma
density) or even for
categories defined 3
pallets : pallets are,
farther, lower deck

have very little CG
of cargo carried.

Note : as to whethe
- a given pallet can
on the most critical
CG deviations not e
main deck are the (
limit their CG variat
systematically creat
- even though the ty

exceptions to it (e.g
based on safety an

reference (c) impligs a "lifefime gust" at about 10° per flighthour), cannot refer to only w

"commonplace" or "
same criteria as pall

t types of cargo, and the finished ULD load check by a supervisor_to give itfan OK for loading
h defined assumptions are necessary for any realistic approach.:Particularly see reference (c)
FedEx facility evaluation,

jor difference in practice between containers, used¢for baggage (practichlly homogeneous
cargo (they tend to be filled up with homogeneous_ commaodities, or at leapt none of the last
bove, because of the physical difficulty in forklifting.very large pieces into a dlosed volume) and
in practice, the overwhelming majority of ULDs\pfesenting a significant logd CG offset. Even
ballets in practice ( except very special cases Such as automobiles, split engine carriage, etc..)
roblems. Main deck ones are much more exposed to it due to the nature and individual volume

this should or not be taken into account in the study, the following should be|considered :
be carried indifferently lower deck‘or main deck, and therefore ULD certificaion must be based
case i.e. main deck (while the aircraft lower deck system, itself, may not neefl to address major
hcountered in practice ?). Fheronly ULDs that are specifically lower deck and|never carried on a
ontoured ones (LD3 and the like) : since they also are containers, it would|be conceivable to
on if this brought any ‘walue; but they must anyway meet the CG deviation| their own contour
bS.
pology would clearly be of the kind above, there are no means to prevent $ome quite seldom
a very big and'heavy steel cable drum into a container, etc..), and therefor¢ ULD certification,
i a very high*probability objective (European Authorities tend to use 107 pef flight, the FAA in
hat is considered
ypical"linthe air cargo business. This implies that containers should probably be certified to the
pts,ccontrary to factual evidence.

2. Statistics

The above contains

the very reasons why the "statistical approach" suggested in reference (d) 2 is inappropriate :

2.1 - it can only be interpreted as an attempt to bring analysis closer to actual situations. But we just saw that,
where a statistical evaluation (of package sizes and weights) would have some meaning, there would normally
never be in practice any case of even being close to CG limits. And conversely, where CG limits might be reached,
no random distribution of a large number of similar pieces could be taken into account, thus defeating the notion of
statistical analysis.
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2.2 - in fact, the major methodology bias is, statistical analysis can validly be applied exclusively to objects
presenting some characteristic of a mass phenomenon, and some unknown but actual commonality resulting in a
statistical distribution curve. In the air cargo case, this does not exist : there are several different types of cargo
businesses (here again, a typology might be useful to clarify), e.g. baggage, mail, express cargo, general cargo,
perishables, industrial shipments, oversize cargo, etc.. which have nothing in common and therefore cannot validly
be subjected to a joint statistical analysis. This is true in general - at the industry's scale - but even truer if one
considers any individual carrier (because many tend to specialize on certain markets) and more so if one considers
an individual route (markets nature varies according to route and sometimes season), not to mention an individual
flight (the one significant level in terms of safety, but deeply dependent on the day's type of cargo mix which may
considerably differ from yesterday's).

2.3 - Taken at the industry's scale worldwide, there is no available data to support the notion that, from express
cargo (in itself proba hly a reasonable candidate for statistical analyeie if iQnIatpd) to oversize th rough a broad and

unpredictable variet
common statistical ¢
distribution continuity
cargo presented for

2.4 - |last but not lea
flight safety hence

from, and the target

Note : agreedly, th
occurrence of once-
multiplying very low
likeliness that discug
But this does not se
(very low) peak gust
withstand it (i.e. 100
(out of the specific ¢

3. Algorithm

It would seem, from
realistic manner the
hopeless and futile i

of intermediate sizes and natures of general cargo, there could be, so
istribution (Gauss or comparable, at least any kind of continuous distribut

mething as a valid
on). Same as load

over a pallet surface is a total illusion (see 1), a continuous statistical. distritpution of all kinds of

shipment and subsequently palletized is likely another large illusion.

5t, as already observed, if a statistical method was providing.samme closer re

ationship to reality,

ULD certification could not be based exclusively on such)parameters bgcause there is no
guarantee of how much and how often the "observed statistical distribution” taken into accol

s really a very high probability of never reaching the_eritical condition.

e probability could in principle, if accepted by“the FAA/JAA, be define
n-a-lifetime gusts and extreme CG deviation conditions on at least one U

nt will be deviated

d as simultaneous
LD of the flight : by

occurrence probabilities, we would obtain“such extremely low simultaneous occurrence

sions on the validity of sampling or statistical analysis could be many orders
em to be at least the FAA's thinking, agjllustrated by reference (c) : they sq
probability, and state the ULDs (as actually loaded on the flight, which is n
%, not statistically). This might bé.a subject for debate with them should 3
bntext of the B727 AD).

the above, hopeléss to try establishing a set of methods or models to rg
actual load distribdtion situations which can be met in air cargo. It is only
f one tries to_reproduce or approach "reality". But probably no, if the target

of magnitude afar.
em to consider the
bt only theory) shall
n opportunity arise

present in a semi-
half so : yes, it is
is only establishing

an industry agreed dlgorithm tohandle definition, computation and ultimately testing of certified

it should not be a sy

The point is, the TS
given restraint confi

stematic-and mandatory requirement, but be left to the airworthiness authori

JLDs (as to testing,
's judgement).

D, through NAS 3610, defines CG limits which the ULDs must be capable t¢ safely handle in a
paration, but does not provide a defined method to analyse the consequénces of these CG

shifts onto the ULD [S€If (€.9. a net’s straps) or onto the airplane’s system and structure. Cconsequently, there are
various ways to analyse this, which defeats standardization and may historically have allowed a manufacturer with a
complacent local Authority representative to use his own favorable interpretation while his competitors could or
would not (and his customers accepted it or not).

It is therefore believed it would be a service to both flight safety (through uniformization and elimination of
adventurous ad hoc interpretations) and the industry (through more level competition rules) to define an industry
agreed algorithm to link CG deviations with ULD design and airplane structural analysis (floor area loads, loads per
latch, missing restraints, etc..). "Industry” means everyone i.e. airlines, airframers, ULD manufacturers, the FAA and
the JAA. This is the consensus we need to achieve. It will be all the more difficult if the methodology and the target
are not very clearly defined prior to discussion. And the conclusion is, such an algorithm is necessary but can only
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be arbitrary : it cannot bear any significant relationship (through modeling, statistics, etc...) with the actual situations
met in air cargo. Compliance, in actual operation, will keep being ensured by airline training and supervision,
including an "OK to fly" check by qualified independent personnel after ULD completion (this process itself could
also very well be required and even controlled by the airworthiness authority, but within the operating rules, Part
121 or JAR-OPS, not Part 25 : SAE, ISO, NAS 3610 do not need to be involved).

The notion of an "arbitrary" algorithm may look shocking. However, many more basic parameters of airworthiness
regulations, e.g. the 1,5 FAR 25.308 safety factor, or the ludicrous and much argued about "9g" crash case, etc..
are just as arbitrary - justified however by decades of experience and the advent of no recorded negative
consequences. There is value in even arbitrary rules as long as they are the same for all and bear some reasonable
- not identical - relevancy to the technical reality : obviously, It is not proposed to get a random set of rules out of a
hat : we know enough of it, thanks to accumulated experience and theoretical research, to choose reasonably
adequate ones.

4. FAA

The reference (c) B7R7 AD provides the first written and responsible statement on thisisubject kpown from the FAA

in 25 years of activity
or may not be accept]

According to the dev
through 2002 of refer]

. Therefore it is a precious move towards what should be doneand an indi
pble to the regulatory agencies.

ence (C) :

4.1 - the FAA used i this case a "trapezoidal" method (previously referred to as "linear" in wor

the advantage of bei
the algorithm itself. F

Note : it seems the R
would result in a "sag
meets the principles
other more sophistic
because anyway the)

4.2 - FedEXx in their §
The first major point

14% (with side-locks.
and many fail to undé
the fact that, for thg
regardless of the fact

Note : one draw-bag
parameters, e.g. nun

ng relatively simple and impose a minimum number of arbitrary parameters

cation of what may

elopments under "Fore and aft center of gravity shifts’>-agd "FAA's methodglogy", pages 2000

ing papers). It has
. in fact, only one,

br a given total weight and a given CG shift;there is only one load distributig

AA used this method in a linear modegpwithout integrating from "dx" to the
dle curve" (part of a paraboloid?). Can'this be confirmed? It makes it so mu
developped above, i.e. arbitrary,(but simple and reasonably relevant to

ated calculation methods, su¢h as integration, may provide only an il
are not directly describing.any’actual situation...

Iternate studies used a "box" (fictitious boxes, not real ones) or "rectangulg
s, the FAA concedes that this method is also acceptable, and even a bit md
But this is the only'case one wishes to consider : NAS 3610 provides for sid

FAA as wellia variety of methods (what are call algorithms above) m
that theymavoidably provide somewhat different results...

k of ¢he' box method is, it is just as arbitrary as the trapezoidal one but
ber'and location of steps, which is more unnecessary arbitrary input.

n possibility.

whole width, which
ch easier, and also
the problem, while
usion of accuracy

r' or "step" model.
re conservative by
e vertical restraint,

rstand why a freighter main deck could be certified without them at the onset !). This illustrates

ay be acceptable,

necessitates more

4.3 - the second major point is, the FAA states in writing that the maximum 14% difference between both (arbitrary)
methods "does not significantly affect analysis" (their words), one reason being that the sidelocks are distributed
along the cabin in increments of 20" and not 89", hence their actual locations vary, and another being "the manner
in which loads are actually distributed among all locks", which also varies (reasons : effect of container / pallet
variable stiffness, different reaction of a net, effect of airplane floor deflection, etc... all which have nothing to do with
CG shift). In other words, NAS 3610 provides only typical restraint configurations, the exact actual configurations
will vary from an airplane type to another and even from one position to another on a given airplane type. The result
is the actual load distribution on the locks and the airplane structure will vary, depending on exact detail
configuration, by quite more than 14%, hence it is illusory to discuss the differences of such an order of magnitude
between possible arbitrary algorithms while many other built-in factors have more influence.
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The interim conclusion is, at this stage, we should better keep on the track the FAA is providing us, that is try to
standardize one arbitrary but industry agreed algorithm to calculate the effects of ULD CG offset on the airplane in a
gust situation, and choose the simplest (arithmetically but also necessitating least arbitrary parameters to be set)
that would be acceptable to the regulatory authorities. From the above, this would point at the "trapezoidal" method
more than any other one. Yet it would remain to be checked whether the JAA would concur with the FAA on it :
there are past records of disagreement between agencies on similar issues.

5. Other issues

Rather than exclusively concentrating on the (agreedly important) CG offset isue, AGE-2A should identify other
areas where similar industry agreed algorithms are also missing to calculate either ULD design or ULD operational

rules. As examples :

- application of airpl
account any unoccu

- application of maxi

both being essential
providing surprisingly
in NAS 3610 which g
the structure.

- agreed rules as to ¢
- probably quite a fey

Whether all such iter
believed, for regulat
regulation, should in
material should be e
industry agreed spe
Interpretative Explan
the usefulness of a
have, but preferably

um area load : the same questions more or less arise,

to determine any ULD stiffness and load shoring requirements, with the
litle material such as examples or interpretative statements for the user,

omputation / simulation of net stretching and thHe\resulting load distribution
v others, not yet identified though we should:

ns should be introduced into NAS 3610%all new” revision “A” itself is anothe

tlude everything that is deemed essential for safety, but solely this. Any adq
stablished in agreement with the-FAA and JAA, but published somewhere

atory Material : though maybe a little too formal for the items we have in mi
graded response at several levels). This is another discussion the Overs
bnce the list of items considered has been determined...

bne running load : over the ULD length, or between two frames, or any. xliistance, taking into
:Eed floor space or not, etc...

hirframers presently
and also undefined

oes not at any point consider the roller system or the'mode of transmission of the download to

bn the pallet edge,

r story: It is strongly

bry reasons, NAS 3610 as the reference document for the TSO, i.e. the ¢fficial airworthiness

itional interpretative
else, e.g. an ad hoc

ification (see for instancethe " JAA system of regulations / Acceptable Means of Compliance /

nd here, it illustrates
ght Panel needs to
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ANNEX 3 - OSP meeting N° 3 - San Diego CA, April 10, 2000

MINUTES ( abbreviated )

1. Chairman P. Emsters opened the meeting. The tentative agenda was adopted.

2. 11 Panel members were present : P. Emsters (Chmn)

R \I\Iinr\l(ing (\/ ("h) | _Emslie N_-Lache 1. J-Machon
J. Hartmann J. Startup M. Graf J, Traiser
T. Tomeny H. van Rooijen
as well as 3 observefs : J. Searcy (FAA) T. Martin (FAA) J. Chian (IATA)

Apologies had been feceived from K. Yata and T. Wilmeth (FAA).

3. Identification :

Since "AS 3610" w3
reserved numbers 3
AS 36100 should be

s not available, SAE had assigned number AS 36100"to the planned doc
5101 through 36109 for any additional documents:that might appear necesg
titled "Air cargo unit load devices - Performance’requirements and test pararn

4. Discussion :

A preliminary draft proposed under tentative designation;!'NAS 36101" by P. Emsters was dis
agreed that, though|not objectionable, it was more of an*intents statement / explanatory repo
standard. It was unapimously agreed the first draft of the technical standard (TSO intended), to &
next meeting, should :

- retain NAS 3610 language verbatim wherever/possible (see meeting # 2), while complement
order to facilitate TSP endorsement and transition from one standard to the next

- state all the requirgments pertaining toairworthiness but only those. Other considerations shoul
additional (potentially, not TSO targeted) documents, possibly using SAE reserved additional des

- add Purpose and
renumbering vs NA

ield of application to fit the standard SAE Technical Reports style, resultin
3610.

- provide under 1, $cope-a first list of potential “satellite” or related documents. Whether or 1

iment, and further
ary. It was agreed
heters". [ M3-01 ]

cussed, but it was
rt than a technical
e prepared for the

ng it if justified, in
d be the subject of
gnation numbers.

g in slight clauses

ot they should be

quoted in the Refergnces section is to be discussed with FAA representatives, since the goal

is, contrary to AS

36100 itself, avoiding updates of these documents to be subject to regulatory approval
reference” ).

- refer to 1ISO 7166 and ( for double stud fittings ) 1ISO 9788 in replacement of MS 33601A
converted into an SAE standard, information not available, to be confirmed).

(“Incorporation by

( unless this was

- introduce metric units ( first, with imperial units between brackets ) as per current SAE rule. [ M3-02 ]

- keep the definitions of Type I ("9g") and Type II ULDs, in order to be able to cover the HCU-6E "463L system"
military 88x108" pallet (CRAF and charter requirements), though probably eliminating all "civil" types of "9g" units.
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- cover the list of ULD sizes as per previous Oversight Panel discussions (see meeting # 1), and include B767 sizes
P and Q currently only non certified ( Boeing request. Might prove useful for future aircraft types ).

- add numeric simulation to the acceptable methods of demonstrating performance requirements.

The ULD base tolerances, ultimate load requirements ( CG deviations simultaneity ? ), and, preferably through a
“satellite” document to be elaborated, test methods would still require further Panel discussion and orientations.

The wording and cross-referencing would clearly be affected by the final form of the tables and integrated ULD
configuration sheets being developed under separate work packages. An agreed list of these sheets was required
prior to finalizing a proposed draft.

The document might, as an alternate approach mclude a non-normative “Blbllography Annex that could potentially
list all the “satellite” ¢ greed industry ULD
design specifications. Subject to the “Incorporation by reference being further drscussed

5. ULD loads distribution model :

The panel discussefl the working papers presented by P. Emsters and J.J. Machon (see Attachment 3A). It was
decided to :

- introduce the notign, not shown either in NAS 3610 of minimum area load)to be distributed to|the aircraft floor, at
around 200 Ib/ft? for] "thin" bases and 400 Ib/ft> for "thick" ones (AS 1130; HCU-6E, etc..), as thjs was a key notion
for airframe design hence airframe protection, [ M3-03 ]

- further discuss at 3 subsequent meeting whether or not it was.nécessary to specify a minimuni stiffness (El value)
for the ULD bases, not shown in NAS 3610,

- retain the "80%" Igad distribution model (already in use by both Airbus and Boeing stress erjgineering to design
cargo floors) as the simplest common model. This might,be covered in a separate document.
6. Other items :

Another joint ATA / FAA meeting was planned in Seattle WA on Apr.18, 2000 regarding ULD C( location control in
relation with the FAA AD's alternate means' of compliance (AMOC) on the main deck of B727PH STC aircraft. Peter
Emsters and Jim Enpslie would attend-itin order to coordinate with the future contents of AS 3610.

7. Program of work :

The Chairman defingd individual task assignments to be completed prior to the next meeting.

It was agreed a first @raft of AS 36100, covering at least the text part, incorporating the resylts of the decisions
taken would be preparedforthe nextmeeting to consider. J-J. Machon was designated as sporisor, in coordination
with Chairman P. Emsters.
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ANNEX 3 - OSP meeting N° 3 - San Diego CA, April 10, 2000

Attachment 3A

ULD load distribution model- CG eccentricity " trade-off "

References :

(a) “ULD load models preliminary general comments” paper (Spring 1999 AGE-2A), 5 p.

(b) “New document”’<NAS 3610> Rev.A16.0,undated (Fall 1999 AGE-2A),ULD load models.

(c) Peter Emsters’ presentation to ATA ULD CG Control TF Seattle meeting, Jan.

24,1999 (50 p.)

In view of the referefice (c) detailed compuialional approach and the recent discussions within the ATA (B727 P-F)

ULD CG Control TF
sufficiently analyzed
avoiding too theoreti

and with the FAA as to AMOC, the problem discussed seems to have\no

tal / mathematical developments.
1. Load distributiomf model necessity / purposes :

It was generally anged a standardized “load model” is one of the missing items in the presen
but not fully clarified why and for what practical/regulatory purpose(s) such@“model is necessary

The reference (a) cojnments, discussed in the Fort Worth meeting, propose the following conclus
B an industry standard load model is required because essentially 6f\two purposes within the s
1. standardizing the|assumptions required for ULD testing (the s@le primary purpose of NAS 3

to be remembergd), and, as evidenced by ATA discussions*and others :

v matured, or been

to the extent tentative conclusions can be proposed. This is what_is attempted hereafter,

NAS 3610 puzzle,

ions :
ope :
610 and TSO C90,

providing standafd means, acceptable to airworthiness_Authorities, to develop operating
ULDs, consistenf with this testing. The readily available example is the need for CG ecc
ULD weights lowfer than certified MGW. There are potentially others (e.g. : determination of
for pallet nets ?),

NOTE : a standardizg¢d load model, once agreed and knowing it is the basis demonstrated by ce
can and probably wi|l also be used for other purposes, most prominently as background for a
cargo systems design. But this purpose should not be mixed with the others, since it does no
NAS 3610 and TSO [C90’s scope.

B no single load digtribution model,\however sophisticated, can realistically simulate the acty
only because this (pature and mix\of cargo) considerably varies within the industry betweel
commercial operations while the\dLDs used are often the same, and the airworthiness Authoritie
of rules applicable tp all. Even_in the relatively simpler case of express cargo operators whe
random distributions

developing a model représentative of reality is nearly hopeless.

ntricity trade-off at
amage allowances

%ules on the use of

tified ULDs testing,
rcraft structure and
properly belong to

al field situation, if
n different types of
s need a single set
re such notions as

cans/be considered (untrue in the general cargo business), discussiofs have evidenced

B the conclusion is

racter (even though,

obviously, it also has to be mathematically tested to make sure it does not produce results contradictory with
reality). This may look shocking to some. Yet, many more important basic airworthiness assumptions or criteria
already are arbitrary, because there was no other way, and they serve their purpose : e.g., the famous “9g” crash
condition. In other words, the scheme (model, algorithm) selected would have value for the industry, including the
Authorities that would have to approve it, by the sheer fact of being standard, not because of a supposed capability

to simulate actual ULD loading.

B since it will have to be arbitrary, the best for any purposes is that the selected model in the
supersede NAS 3610 be as simple as possible (i.e., consistent with testing requirements an
necessitates the minimum number of parameters (ideally, none) to be arbitrarily fixed (Occam

future document to
d field reality), and

's razor).
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2. Which model ?

Examining the various models discussed and the results of Peter's mathematical evaluations :

B the alleged “FAA model’, a possible candidate if CG eccentricity’s effects are separately analyzed in each
direction, seems inappropriate if one wants to consider the worst case, i.e. simultaneous maximum CG offset in

both directions : it is in this case non continuous, making it difficult to establish a test setup.

B the “multilinear” and “stair step” ( with 1 ft? steps or similar ) models appear somewhat us
(e.g., introducing additional, non needed, arbitrary parameters),

B the “planar” model allows reaching at most only + 6.6% deviation,

W the “6 steps” mo d-and-beq
to a frequent real §

repeatable for testin

ituation in the air cargo busmess ( 6 wooden pallets onto an aircraft/y
j purposes and can also if needed be checked on the field.

Yet, all these mods
location issue, and
particularly, in all of

Is were demonstrated to suffer from one basic inconvenience-they ad
they ignore other design constraints applicable to the ULD.with effec
them it is impossible to reach + 10% CG deviation without ‘exceeding the
for the ULD and aircraft. This clearly points at their being not totally adequate:

NOTE : maximum afea load is not currently stated in NAS 3610. It is in aireraft Weight and B
implicit assumption here is that it should be one of the ULD design parafmeters to be stated in t
supersede NAS 3610 ( consequence : unusual aircraft types with anextremely high maximunm
AN 124, would still pe limited to common area load parameters wher’ using NAS 3610 certifieg
sense from an engineering standpoint ).

On this basis, it is rqcommended the Panel retain (subject tojacceptance from airframe manufag
the simplest available model, which is the only one to also.bé consistent with maximum running
area load requiremgnts : the “ 80% ” model ( for a +-40% CG deviation case ). It easily lends
testing arrangementg, can be readily understood by,anyone, is visually verifiable in field situatio
addition of no arbitrgry parameters such as steps.size, etc... [ 3A-01 ]

3. CG offset trade-pff :

A good test of the p
a standard method t

acticality of the proposed “ 80% ” model is, how it can accommodate the regq
D assess allowable/CG deviation trade-off at ULD weights lower than MGW.

Reference (c), 5.2.1
models studied. Thg
to compute CG devi

page 39,-provides the computation results for such CG deviation trade-
attached-sheet reproduces them, together with the results of two conceiva
btion {rade-off in the “ 80% ” model :

A. Maintaining consfantithe moment from the ULD base’s geometric center, or

elessly complicated

ause it corresponds
allet) that is easily

dress only the CG
onto the aircraft :
aximum area load

a'Lance Manuals. The

e new document to
area load, e.g. the
ULDs. This makes

turers and the FAA)
load and maximum
itself to repeatable
ns, and requires the

uirement to provide

off with the various
ble simple methods

B. Maintaining constant the area load on the most loaded part of the ULD base.

It is straightforward from either method to determine a maximum allowable CG deviation, as follows :

% of MGW 100 90 80 70 60 50 40 30 20 10 0

CG offset +

Method A 10% 11.1% 12.5% 14.3% 16.7% 20% 25% 33.3% 50% >50  *°
Method B 10% 14% 18% 22% 26% 30% 34% 38% 42% 46% 50% (linear)
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It can be seen method A provides seemingly acceptable values for the higher weights, but a maximum CG offset
should be observed for the lower weights, e.g. something like 33%, since the figures become meaningless and
unusable below approximately 30% of MGW.

Neglecting the ULD'’s stiffness (safe : any ULD base stiffness will contribute in more even load distribution), method
B has the advantage of physically ensuring no part of the ULD base or the cargo systems will be more loaded than
in the design case (MGW and + 10% CG). It also is easy to compute or check for field applications where required,
and offers no meaningless segment at low weights.

The comparison of both methods with computation results for the other models considered appears on the attached
sheet. Method A, useless for the lower weights unless a straight limit is set, appears extremely conservative for the
higher weights. Method B is less conservative at the higher weights, but its nature still guarantees the ULD base or

aircraft cargo system
providing by the sam
the W&B Manual or o

Overall, linear metho

4. Conclusions :

For the reasons outli

supersede NAS 361( :

(a) mandatory maxim
type ones, to be load

(b) recognition of the
determine ULD testin

(c) the linear method

therwise) of increased MGW under reduced CG offset (or none) conditions

i B appears both acceptable and optimum for all users.

hed above, it is recommended that the Panel retains fér inclusion into the

um area load parameters ( likely different for the\‘thin” type bases per AS
bd on main deck only ) per AS 1130,

simple “ 80% ” load model, the only one fully consistent with (a), as
g requirements and operational interpretations consistent therewith,

for assessing allowable trade-off of\ULD weight vs CG offset.

s the advantage of

b token the reverse trade-off, i.e. the possibility (subject to airframe manufacturer allowance in

future document to

1491 and the “stiff”

standard means to
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AIR36107A

SAE

Computed CG offset vs GW trade-off curves

See reference (c) 5.2.1, page 39
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ANNEX 4 - OSP meeting N° 4 - Memphis TN, October 2, 2000

MINUTES

1. The proposed agenda (see Attachment 4A) was accepted. As a result of Peter Emsters' resig

nation for health

reasons, it was necessary to elect a new Panel Chairman. After checking with previous co-chairman Russ Wiecking

(Boeing) who declined, Ken Yata (Boeing) was unanimously elected.

2. 9 Panel members
A
F

K. Yata (Chmn)
N. Lache
T. Tomeny

were present :
. Brown
. Estes

J.J. Machon
H. van-Rooijj

J. Emslie
J. Startup

en (V. Chmn)

3. The minutes of th¢ 3d meeting in San Diego, April 10, 2000 were accepted aswwritten and dis{ributed.

4. AS 36100 draft wlork packages :

4.1 General part :

The Panel proceeded with a detailed review of the AS 36100 firstdraft proposal (see summary
for the "general" padkage sent out by Jean-Jacques Machon, o June 30. The principle was 3
much as possible of] the original NAS 3610 wording, insofaras this is expected to facilitate
acceptance for TSO [C90 continuity, and to add to it where“and as required. It was also agree
drafted in S| (metric) pnits, with inch-pound units betweén brackets, as per current SAE TSB-003

The various comments were discussed and noted down. An amended second draft will be a
. In the course of this review; the question was identified of whether the "s
should be ISO 7164 or MS 33601B. The current status of the latter within the on-going prq
military standards into SAE ones being unelear, it was agreed to request SAE to urgently resq
Panel members with B copy so that the-differences, if any, with ISO 7166 can be analyzed and d

The test requiremen{s section (clause 5) remained to be developed once a preliminary definit
restraint configurations sections-was available (see 4.2 hereafter).

4.2 ULD configuratipns / 4.3 Restraint configurations :

No new proposal wap @vailable due to UIf Hartmann being unable to attend. The Panel procee

in Attachment 4C)
greed, to retain as
transition and FAA
d the document be
rules. [ M4-01 ]

cordingly prepared
pat-track” reference
cess of converting
arch it and provide
ecided upon.

on of the ULD and

ded with a detailed

review of the prelim :

cal discussion was

attempted, since this preliminary draft seemed established only to illustrate a possible proposed format, reproducing

all the contents of the current NAS 3610 with a different layout. The following was agreed :

(a) Combining load condition, ULD configuration and restraint configuration in a single data sh

eet results in some

complexity which can be detrimental to the user-friendliness looked for. Where the current NAS 3610 layout
necessitates five different sources to be cross-checked (Table I, Table II, Table lll, configuration drawing, restraint

condition figure, the latter complemented by detail drawings), the optimum compromise would
only two : [ M4-02 ]

seem to be having
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- a ULD configuration sheet, showing the testing ultimate loads, the current configuration drawing, (the "seat-
track" drawing (section BB) could be in a single place, or only by reference to ISO 7166 / MS 33601B, in order to
save space), and the designation of the applicable restraint condition(s).

currently shown on separate sheets. [ M4-02 ]

a testing restraint configuration sheet, grouping each main figure with the corresponding details figures

These would constitute the "ULD configurations" (UC) and "restraint configurations" (RC) work packages, but they
could not be handled completely independently from each other, due to (b) hereafter.

(b) the agreed target is to reduce the number of potential testing cases, which necessitates both : [ M4-03 ]
- retaining only those ULD sizes already agreed at the 1t (Fort Worth) meeting (see list in Attachment 4B), and
- analyzing their NAS 3610 applicable restraint configurations to systematically determine which (ideally one

only, but there may r
Tim Tomeny will atte

UIf Hartmann and Jg
meeting, requested
regards sizes A and

5. (/5.1 through 5.6

Those are the add
airworthiness of ULI
would in principle a
restraint configuratio
( more easily update
of "incorporation by
referred to in a TSO
numbering allocated
AGE-2A standards.

The tentatively agree

emain several) is/are the testing worst case, in order to be able to justify e|

hn Startup (previously assigned the "ULD manufacturers" work package) 4
to revise the configurations formatting proposal according to. (@)’ and the
M.

"Satellite" documents : [ M4-04 ]

tional documents considered necessary to fully ‘encompass the variou
Ds aboard aircraft, but not to be included in the:mandatory requirements
bply only to the main AS 36100 document (_including general part, ULD
ns ). They are envisaged to be cross-referred'$6 in the main AS 36100, but
1 ) industry standards or recommended practices (subject to checking the H
reference" which might make them_indirectly applicable with the same
enforced basic document?). They might be SAE ASs or ARPs, using the 3
by SAE. Some of them, subject to detailed review, might just be some ¢

d list of such potential satéllite documents is as follows (1) :

iminating others.

mpt this worst case analysis in the cases of sizes A and M, and report his firLdings to the Panel.

re, prior to the next
input from Tim as

5 factors of actual
of the TSO, which
configurations and
maintain a status of
AA's understanding
uthority if explicitly
101 through 36109
f the standing SAE

Foreseen Subject Potential Existing SAE  Existing other indusiry
priority status documents documents
1 Load mddels AS None
1 Test methods AS None
2 ULD darmage limits_(2) ARP? Proj.97-01 (3)
2 Restraint malfunction limits (2) ARP? ARP 5492 (3)
ULD gerlerat-desSign specs AS AS 1130F ISO 4117 / IATA 50/9
AS 1131C ISO 4115 / IATA 5042
AS 1491B ISO 4171 TTATA 501
AS 1492B ISO 4170 / IATA 50/2
etc... (see complete list)
ULD repair practices (4) ARP? None
Environmental degradation (4) ARP? AIR 1490B ISO TR8647 (5)
ULD maximum contours AS? AS 1825A ISO 10046 / IATA 50/0
ULD pressure equalization AS? None ISO 11242 / IATA 80/2
ULD utilization guidelines ARP ARP 5486 ISO 16412 (pallets & nets)
ARP None None (containers)
ARP Proj.93-05 ISO 16049-2 (straps)
ARP Proj.93-06 None (shoring methods)
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NOTES :

(1) Means of load CG location control were not retained as a potential satellite document, due to it being
demonstrated they exclusively depend on operational control, hence ULD utilization guidelines (see 6 hereafter).

(2) The relevant cases should be introduced into the testing requirements. The ARP status would be justified by it
primarily being industry standard guidance to the ULD or airframe manufacturers, responsible for stating applicable
limits in their Authority approved ULD or Weight and Balance Manuals.

(3) The SAE AGE-2A drafts currently only refer to information availability and format, rather than the determination
of applicable limits. Whether their scope should evolve or they should be complemented by other documents

remains to be investi

gated.

(4) Added at the me

(5) The reference ddg
has retained the pr¢
accessories (primari
branches. This proje

6. ATAULD CG Co

Jim Emslie reported

- using typical exprgss cargo packages all under 150 Ibs unit weight, random distribution o

flattening up the top

- using cargo pieces
but reloading the sarn

These results will bg
the FAA accept this

be achieved by prop)
than stressing and e

7. FAA /| TSO relati

The Panel's objectiv
future AS 36100 do
certification Authority
C90.

Following the infor

4t;lly.
cuments currently provide only empirical evidence gathered as a resultof tg
ject of defining a standard test method to determine environmental deg
y nets, also straps) textile materials, based on existing similar Standards
Ct is on-going and not yet completed.

htrol Task Force liaison report :

hat FedEx has now completed a series of tests that demonstrate the followi

pf the load, evidenced no case of exceedingdthie certification £ 10% CG devi

most over 150 Ibs unit weight, random:distribution did result in cases of
he pieces using the industry's general\palletization training rules eliminated

submitted to the FAA in Revision'G of the Task Force Final Report by N
bvidence, this would support the Panel's view that ULD CG control within ce
br palletization staff training and performance, hence does not require new
nforcing existing CG control oriented training.

bnship :

e remains to establish close liaison with (a) designated FAA representati

's requirements and allow recognition as the reference technical document i

[

sts. ISO/TC20/SC9
radation in ULD or
in other aerospace

ng :

er container base,
htions.

kceeding the limits,
ose cases.

. 8, 2000. Should
rtification limits can
ndustry rules other

e(s) to ensure the

cument andythe set of "satellite" or related documents, when completed, ¢ffectively meet the

h a revision of TSO

er Emsters, Russ

Wiecking, Ken Yata and MM. Todd Martin and Hank Hoffermann) and the subsequent message of June 27 from
Todd Martin to Peter Emsters through Nils Lache, a letter must be sent by SAE to the responsible persons in the
FAA to explain the scope and purpose of the Panel's activity and request support and, if possible, assignment of (a)
designated liaison person(s).

It was agreed the draft letter being prepared by Peter Emsters will be sent to the Panel Chairman for his review and
signature. It might also be useful to have it co-signed by SAE (Jay Myers) in order to confirm SAE's long term
commitment to ensure active custody of the document over the years, regardless of the individuals presently active
on the project.
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8. Work assignments for next meeting :
J.J. Machon : update and circulate draft AS 36100 general part as decided at the meeting,

U. Hartmann / J. Startup : revise and circulate the tentative layout and list of pages of the future "configurations"
sections as agreed at the meeting on the basis of attachment 4B.

T. Tomeny : perform worst testing case analysis for sizes A and M retained restraint configurations, and circulate
the results for evaluation.

J. Emslie : keep Panel members informed of FAA follow-up action on ATA ULD CG control TF work.

Other members : keep comments/inputs going on all the above.
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ANNEX 4 -

OSP meeting N° 4 - Memphis TN, October 2, 2000

Attachment 4A

AGENDA

1. Adoption of agenda

2. Members

3. Review of

4. AS 36100

41"

42"

43"

5. Draft list 4

nip review. Election of chairman

minutes meeting N° 3 - San Diego, Apr. 10, 2000

draft work packages

reference document” (general) WP : AS 36100 first draft, J.J. Machon, Ju
ULD configurations" WP : U. Hartmann

restraint configurations" WP

nd status of foreseen "satellite" documents ( AS/ARPs 36101 - 36109 ?)

5.1 ¢xplanatory report : "first draft AS36101", P. Emsters, April 10, 2000

5.2

5.3

5.4

5.5 |

JLD "load models"
JLD test methods
JLD CG control means

JLD in service damage limits

he 30, 2000

5.6 o¢thers/(possibility of referring to existing or being developed AGE-2A standards ?)

6. ATAULD

CGcontrol Task Force liaison report : J. Emslie

7. FAA/ TSO relationship

8. Work assignments for next meeting
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ANNEX 4 - OSP meeting N° 4 - Memphis TN, October 2, 2000

Attachment 4B

ULD CONFIGURATIONS RETAINED AT OSP 1 meeting ( one horizontal box is one new configuration )

[ 4B-01]

ULD ULD Load Restraint Figures (details) Comments
size configuration cond. conditions
Across a/c | Lengthwise
A net : 21 14 or: [11-12-13-14 or: |13 (15,16,17) or: | 14 (15,16,17) or: 1)
pal/cont : 2A4 17 2-7 1(2,4) 8 (10,11)
B pal/net|: 1B6 25 3 5(2,3) HCU-6E ? (2)
B pal/cont : 2B3 6 or: 11-12-13-14 or: |13 (15,16,17) or 14 (15,16,17) or: || (1)
net : 2B6 7 5-7-9 9(10,11) or: 8 (10,11 or 12)
5(24)
G pal/netfcon: 2G1 [ 19 24 31 (32)
K cont : 2K2 30 25 33 (35)
pal/nef]: 2K3
L cont: 2L2 31 26 34 (35)
pal/nef|: 2L3
L pal/net): 2L4 31 26 34 (35)
90r: |9or: 9(10,11) or:
M |net:2M2 f4or: [11-120r: 13 (15,16,17) (1)
pal/cont : 2M3. 118 - 32 | 7 8 (10,11)
N pal/netl’con: 2N1 parameters to be defined hew size prop.
R pal/net/con: 2R1 |19 24 -27 - 28 36 or 37 (10,32) |31 (32) (1)
S pal/net/con: 281 parameters to be defined new size prop.

(1) selection of load and restraint condition(s) is to be proposed, based on worst testing case analysis.
(2) Figure 3, side restraint without vertical lips, applicability to be reviewed (military transport aircraft?)
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ULD CONFIGURATIONS TO BE INVESTIGATED ( for potential certified B767 unit sizes )

cont: 2P1?
cont:2Q17?

pal/net : 2Q2 ?

discussion is required as to usefulness of certified LD2/LD4
size units and determination of the corresponding load and
restraint conditions. Boeing only possible source ?

new size prop.
new size prop.

new size prop.
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ANNEX 4 - OSP meeting N° 4 - Memphis TN, October 2, 2000

Attachment 4C

AS 36100 1° draft summary

Reference : Minutes of meeting N° 3, San Diego, April 10, 2000, § 2.1

The attached draft ( 5 pages ) is a first proposal to meet the “reference documents” work package defined at the

It concicta in _on o aft nroadicina aanacal - cover-pagoc r—ithao

San Diego meeting.
including scope, refe

- basically, it consist

ot 1 o thao 2L fo
T COTTIOTSto— I ot atc ot at prototmg— T gontar COveT—pPpagt oS 10—t

ences, and general requirements. Explanatory comments are as follow

5 in a redraft, where and only where deemed necessary, of the present wo

(the changes from it @re underlined for clarity). The reasons are :

(a) this might facilitat
(b) transition difficult

e FAA and (may be through ISO endorsement ?) JAA recognition as the new

es would increase should NAS 3610 and AS 36100 Kave significant diffg

requirements wording, that could affect the design of ULDs,

(c) when reviewing i
quite pertinent to def

- Peter Emsters preV
the introductory and
discussions are :

- Purpose and Field
renumbering.

- First list of potentia
References section
avoiding updates of t

- Proposal to refer to
this military standard

- Proposal to introdu
legal rule ? to be con

n detail the wording of the former NAS 3610, it appears carefully worded
he ULD general requirements in a minimum number of words.

iously submitted general “NAS 36101” general document proposal could,
explanatory commentary. The main_changes proposed on the basis @

“satellite” or related documents in 1.1, Purpose. Whether or not they shou
s to be discussed with. FAA representatives, since the goal is, contrary 1
hese documents to(be subject to regulatory approval ( “Incorporation by refe

ISO 7166 and‘(.for double stud fittings ) ISO 9788 in replacement of MS 33
currently stand ? It is not shown on the list of SAE conversions ).

ce metricatnits ( first, with imperial units between brackets ) as is current §
Firmed!)

- List of ULD sizes t

future AS 36100,

rding of NAS 3610

TSO reference,

brences in general

and in most cases

gs agreed, become

f Oversight Panel

bf application added to fit the standard SAE Technical Reports style, resultipg in slight clauses

d be quoted in the
o AS 36100 itself,
fence” ? ).

601B( where does

AE rule (and U.S.

be’covered reflects Oversight Panel discussions, thus includes B767 sized

P and Q currently

only non certified ( is this necessary, particularly as they can hardly be applicable to pallets or nets ? ).

- The ULD base tolerances, ultimate load requirements ( CG deviations simultaneity ? ), and, preferably through a
“satellite” document to be elaborated, test methods may require further Panel discussion and orientations.

- Numeric simulation was added to the acceptable methods of demonstrating test requirements. [ 4C-01 ]

- The wording and cross-referencing will clearly be affected by the final form of the tables and integrated ULD
configuration sheets being developed under separate work packages. We need an agreed list of these sheets prior
to finalizing anything as a draft.


https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE AIR36107A Page 54 of 155

Alternate approaches could include :

- either an entirely new document rather than an update of the current NAS 3610 wording. This would have both
merits and potential drawbacks.

- having a non-normative “bibliography” annex that could potentially list all the “satellite” or complementary
documents listed under 1, Scope, but also all generally agreed industry ULD design specifications ?

Submitted for Panel Members discussion and comments.
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ANNEX 5 - OSP meeting N° 5 - Salt Lake City UT, April 02, 2001

MINUTES

1. The proposed agenda (see Attachment 5A) was accepted.

2. 7 Panel members

were present : K. Yata (Chmn)

3. The minutes of th
Rooijen is to be cons

4. AS 36100 draft w

J.J. Machon
A. Brown

J. Jackson
H. van Rooijen

B. Danczyk
J. Startup

e 4th meeting in Memphis, Oct. 2, 2000 were accepted with the féllowing co
idered a Panel member, but not vice-chairman.

ork packages :

4.1 Review of 2" d

The Panel proceed

prepared by J.J. M
comments were dis
including what was &
hereafter ). The follo

- do not refer to the '
necessary, be publis
regulatory ( TSO ) re

- emphasize differen

- refer to ISO 71686,
confirmed it is to be
not yet provided,

ft :

with a detailed review of the AS 36100 second draft proposal for the
chon according to the decisions of pringiplé’ taken at the Memphis me
cussed and noted down. A third draft will*be accordingly prepared and
greed on the "ULD configurations" and-"restraint conditions" work package
ving main changes were agreed :

hed as a separate AGE-2A.document, in order to avoid incorporation by
uirements,

Ce between ULD certification requirements and airplane operation requireme

D788 and 11842 only as examples. The possible use of MS 33601B remain
converted inte.an°SAE standard, but, though a copy was requested for OSH

- simplify 4.11, Envi
- draft 5.3, Test met

:anental degradation, while referring for guidance to AIR 1490,

ds,(in general terms, while the "satellite" document will provide more details

rrection : Hans van

general" package,
bting. The various
sent to members,
5 (see 4.2 and 4.3

satellite” documents as "requirements”, but as "guidelines”, and delete Biblipgraphy, that will, if

reference into the

hts [ M5-05 ],

5 open : Jay Myers
evaluation, it was

- refer to AS 1825 for guidance as to container contours in 6.3.

4.2 ULD configurations :

The general layout proposed for the "ULD configurations" section was distributed with the drawings selected from
NAS 3610, and approved. The main points of discussion included :

- minimum base area load for design of heavy duty bases to be 20 kPa ( 418 Ib/sq.ft ) - this is ULD minimum
requirement, not aircraft - rather than 19.5 kPa ( 400 Ib/sq.ft ), [ M5-01 ]
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- configuration B2 ( 88x108" ) fits the military HCU-6E ( 463L system ) pallet. It is defined by military specification
MIL-P-27443E (USAF), which might have to be converted into an SAE standard ( to be established with SAE ), and
a readable copy of which remains to be obtained. This, however, refers to 8g dynamic testing for a duration of 0.1s,
not to 9g static as per FAR 25 and NAS 3610. There may be various complexities involved. The proposal was
tabled, not to include this type into AS 36100, and is to be reviewed at the next meeting ( members consideration
and comments required ),

- sizes P and Q ( B767 ) are to be retained, at Boeing's request. It is understood Boeing will thus provide the
corresponding ULD configuration and restraint drawings as well as the ultimate load criteria to be taken into account

for certification.

4.3 Restraint conditions :

Tim Tomeny could
considered the pres|
was agreed in princ

- remove the term "
not conforming to a
vs ULDs, design an

- consider inclusion

not be present to introduce the worst case analysis for size A pallets and g0
entation prepared by J.J. Machon in cooperation with Airbus (see attachmen
ple :

pircraft” throughout, in order to emphasize what is described is -only ULD teg
| operation requirements, [ M5-02 ]

of a base edge minimum stiffness ( EI value ) requirément, which may be

cargo systems designers in order to assess the effect of the ULD onto thé airplane structure with

geometry (to be rev

- target a single isot

ewed with pallet and container manufacturers), [-M5-03 ]

ropic ( lengthwise and crosswise tests ) restraint configuration for sizes A, B

- retain for the third draft, to be reviewed at the next meeting, the proposed restraint condit

consisting in simultg
- restraint configurat
- in conjunction with
for size B.

It is estimated the ¢
testing worst case.
ULDs certification,

manufacturers wou
enhanced test case

5. (5.1 through 5.8

No detailed discuss
of documents forese

neously using : [ M5-04 ]
ion plan view based on NAS 3610 Eigure 13 ( 25" latch spacing all around ),
NAS 3610 load condition 32 (‘maximum ultimate loads and CG height ) for

bnjunction of worst latches.spacing with the maximum ultimate loads will eff
The potential difficulty.is; this testing condition is more severe than thosg
hence the problem-atises of which would be the status of earlier certifi
d have to confirm-ULDs of the present generation are capable of wit

) Satellite.documents :

on could take place, due to limited time available. See minutes of meeting N
emyand 4.1 above as regards documents status and Bibliography deletion.

htainers. The Panel
t 5B). The following

ting configurations,

Ny particular aircraft system, and avoid inasmuch as possible the risk of confusion with airplane,

Liseful for aircraft or
a different restraint

and M,

on for these sizes,

and
tizes A and M, TBD

bctively constitute a

currently used for
ed units. The ULD
hstanding such an

[° 4 for tentative list

A preliminary draft for the cargo shoring document ( Project N° 2A-93-06 ), to be later assigned number ARP 5596,
was presented to AGE-2A on Apr. 4, and will be circulated for AGE-2A comments.

6. ATA ULD CG control TF :

In the absence of Jim Emslie, it was reported that the FAA Transport Airplane Directorate Aircraft Certification
Service has issued on Dec. 22, 2000 an AMOC approval for ULD CG control on STC modified B727s, allowing
compliance with the respective ADs according to the means proposed by the ATA Task Force final report.


https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE

AIR36107A

Page 57 of 155

This document, distributed at the meeting, for the first time formally allows linear trade off of ULD weight vs CG
location. Though limited in scope to STC B727s, it is believed this creates an opportunity to expand similar trade off
to other aircraft types.

7. Cooperation with the FAA :

The draft letter from OSP Chairman Ken Yata to the FAA ( Ms Angela Elgee, Continuous Airworthiness
Maintenance Division in Washington and Ms Vi Lipsky, Transport Directorate in Seattle ) was distributed, reviewed,
and approved, under the proviso that the OSP's minutes and AS 36100 complete draft (except its scope) would not
be attached to this first formal request.

Ken will take the necessary steps to have it sent shortly. It was recommended it should, if possible, be also signed
by the Chairman of the SAE Aerospace Council, rather than the SAE staff.

8. Work assignments for next meeting :

The next Panel meg
meeting on Sep. 18

Work assignments p

K. Yata : send lette
load criteria for sizeg

J.J. Machon / P. Em

U. Hartmann / J. Stz
current ULDs capab
pallet and container

Other members : ke¢p comments/inputs going on all the-above ( see e-mail addresses in attachmg

SAE Secretariat : provide the Panel with current-Copies of :

- MS 33601B,
- MIL-P-27443E
indifferently before o

ting will be held in Washington DC on Monday, Sep. 17 at 09:00 prior-to the A
and 19.

Fior to this meeting are :

to FAA and follow up on it. Investigate ULD configurations, restraint condit
P and Q,

sters : update and circulate third draft AS 36100 as‘decided at the meeting,

rtup : review the questions of proposed single restraint configuration for sizes
e of withstanding such an enhanced testi? ) and possible minimum EI valu
base edges ( see 4.3 above ).

(USAF),
[ after conversion tg"SAE format, and ensure they are assigned to AGE-2A cu

GE-2 Committee

ons and ultimate

A, Band M (are
b requirement for

ntC).

Stody.
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ANNEX 5 - OSP meeting N° 5 - Salt Lake City UT, April 02, 2001

Attachment 5A

AGENDA

1. Adoption of
2. Membership
3. Review of m
4. AS 36100 d
4.1 reV
4.2 reV
4.3 dis
5. Status and
5.1 UL
5.2 UL
5.3 UL
5.4 UL
5.5 UL

5.6 Ul

genda

review.

inutes meeting N° 4 - Memphis, Oct. 02, 2000

aft work packages

iew general part of AS 36100 2d draft, Dec. 15, 2000
iew proposed outline of "ULD configurations" part
Ccuss proposals for "restraint configurations“part
riorities of foreseen "satellite" documents ( AS/ARPs 36101 - 36109 ?)
D "load models"
D test methods
D CG control means
D in service damagg limits ( AGE-2A Project N° 97-01)
D restraint malfunctions limits ( ARP 5492 )

D utilization guidelines ( ARP 5486 )

5.7 He

Bvy)cargo shoring guidelines ( AGE-2A Project N° 93-06 )

5.8 Other documents (listing of existing or being developed AGE-2A standards)

6. ATA ULD CG control Task Force liaison report : J. Emslie

7. FAA/ TSO relationship, OSP Chairman letter to FAA

8. Work assign

ments for next meeting
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ANNEX 5 - OSP meeting N° 5 - Salt Lake City UT, April 02, 2001

Attachment 5B
AS 36100 Restraint Configurations

Proposed analysis of testing worst case for sizes A, B, and M - Sheet 1

Applicable NAS 3610 Rev.10 ( TSO C90c ) restraint conditions.{ RC )
Restraint condition { RC ) 1 2 5 7 9 11 12 13 14 19 20
Applicable to ULD cpnfig.
2A1 to 2A6 X X X X X X X
2B1td2B6 | (245 X | x | x | ¥ x | x 1: X | X
2M1tq 2M3 | only) X X X X (2B4 |(2B4
only) [only)
Restraint Figure L 1 1 5 8 9 13 13 14 14 22 23
Fore and aft details [Fig. 2 2 2 10 10 16 16 16 16 25 26
Side restraint detailg Fig. 3 4 4 11 11 15 17 15 17 25 26
ULD across aircraft X X X X X X X X
ULD lengthwise in dircraft X X X
Restraint spacing (sfdes) |20.00"|20.00"|20.00*4:20.13" | 20.00" | 25.00" | 25.00" | 22.00" | 22|00" | 20.00" | 20.00"
25.00" [ 25|00"
Restraint spacing (gnds) |20.75"|20.75" | 20-75" | 24.75" | 20.75" | 25.00" | 25.00" | 25.00" | 25/00" | 20.00" | 20.00"
24.75" [ 24.75"{.24.75" 49.50" 26.25"
Vertical restraint all found X X X X X X X X X
No vertical restr. on|sides X
Total number of resfraints 18 18 16 18 16 18 18 18 1B 18 18
with vertical restrainit 10 18 16 18 16 18 18 18 1B 10 18
without vertical restijaint 8 8
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Objectives

m Define worst testing case for the ULD, not the aircraft restraint system, which can - and generally will - be

different :

=> Proposed section 8 title to avoid ambiguity : " Testing restraint conditions ", rather than "Aircraft ...".

B Provide means for airframe design offices to extrapolate behavior of so tested ULD in a different restraint

system :
= Define

/ specify minimum base edge profile EI value ?

B Ensure consistency - though not necessarily identity - with NAS 3610 restraint condition(s) for same load

condition.
B Minimize testing

= Aim f
section 7 ?

P

Preferably, sing

Eliminate cases

The critical test
= Upwar
= Horizo

Cater for worse

B The one worst
spacing on fore an
=> Not isotropic a

) cost and complexity of testing, while still providing for worst ultimate foad
br isotropic restraint condition, consistent with isotropic horizontal ultim3

oposed criteria for selection of ULD testing-worst case

le testing restraint condition for all 3 sizes, or at |least for sizes A and M (sa

Testing to be based on maximum ultimate loads and CG deviations stated in section 7, UL

without vertical restraint on the sides (“not applicable : RC 1 - 2A5, and R(
ng cases are therefore assumed{o’be either of :

] testing under maximum harizontal CG offset,

ntal testing under maximum €G height.

possible pallet net fittings mislocation ( continuous seat track standard ).

Proposed definition of ULD testing worst case

estingcase in existing NAS 3610 restraint conditions is RC 9 ( Fig.9 ), du
1 aft.sides. However, it can hardly be retained, because :
5 per objectives, would require an altogether different lengthwise testing co

case :
te loads stated in

Ime ultimate loads)
D configurations.

> 19-2B4).

[5B-01]

b to 49.50" latches

hdition,

= Highly irregula
ET,

Spacing woutd resuttimatt- OtDsTequirmg sigmificantty (about 8 times )t

her base edge

=> |t is applicable only for ultimate loads and CG height significantly lower than those required per section 7 :
2A1-2A6: LC 8 = 12,500 Ib fore and aft, 9,000 Ib sides, 22,500 Ib up, maximum CG height 36.0",
2M1 -2M3 : LC 9 = 13,500 Ib fore and aft, 9,720 Ib sides, 25,200 Ib up, maximum CG height 36.0",

corresponding only to a rather low MGW lower deck utilization.

B The next testing worst case is RC 11 or 12 ( Fig.13 ) : it encompasses all the other ones except RC 9. It is

applicable according to NAS 3610 ( TSO C90c ) to the following load conditions ( LC ) :
2A1-2A6: LC 14 = 18,750 Ib fore and aft, 18,750 Ib sides, 37,500 Ib up, maximum CG height 36.0",
2M1 - 2M3 : LC 14 as well,

closer from target but still corresponding to a relatively low MGW and maximum CG height.
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B The ultimate load conditions and maximum CG height retained for sizes A and M in AS 36100 section 7 are :
NAS 3610 Load Condition 18 or 32 = 22,500 Ib fore, aft and sides, 38,000 Ib up, maximum CG height

48.0" ( equivalent to 15,000 Ib MGW under 1.5 g horizontal and 2.53 g upward ),

which according to NAS 3610 ( TSO C90c ) corresponds to Restraint Condition 7 ( Fig.8, lengthwise ). But RC 7

is significantly less critical, restraint wise, than RC 11/12 (20.13" vertical restraint spacing, instead of 25.0", on

sides).

m Accordingly, the proposal to define a testing worst case condition is simultaneously using Load Condition
32 ( the ultimate loads specified in AS 36100 proposed ULD configurations A1 and M1 ) with Restraint
Condition 11/12 (Fig. 13), also using the worst possible pallet net fitting locations. This will effectively create a
worst case condition, by either providing a more critical restraint condition for a given set of ultimate loads, or
increasing the loads for the selected restraint condition. [ 5B-01]

NOTE : this would/in principle, create a more severe testing condition for a "new" ( AS 3640Q certified ) 2A1 or
2M1 ULD than for previous ( NAS 3610 certified ) 2A6, 2M1, 2M2 or 2M3 ones. It is felt.this should be no cause
for inconsistency, inasmuch as ULDs of the present generation are assumed to be capable of|withstanding such
enhanced testing ¢riteria ( 25.00" spacing between latches instead of 20.13" on-the long sifles and 24.75" on
the short sides ). This, however, is to be confirmed by ULD manufacturers.

B One advantage of the proposed selection is isotropy, that is the~pessibility of using|a single restraint
configuration (i.e. test fixture) to test the ULD in all directions ( see objéctives ).
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ANNEX 6 - OSP meeting N° 6 - Monterey CA, April 15, 2002

MINUTES ( abbreviated )

1. The proposed agenda (see Attachment 6A) was accepted.

2. 9 Panel members were present :

O. Atienza (Chmn)

Due to Ken Yata bei

3.1. The minutes of

3.2. Review of outst

a) Elvalue: Stig S
use in the design an

b) Agreed to 3 seconds duration for load application.

c) LC32Fig. 13/15
d) Agreed nottoin

108” with a 3g restraint configuration and call it B6 configuration.

4. AS 36100 4™ Draft Discussion (see Attachments 6B and 6C plus written comments receiy

a) Para4.9: Tolera
one place decimal.
b) Stack loading of
justification how con
c) KIL size 25 inch
5/17/02 endorsing th
the maximum.

d) Stud/Track ISO

J-Jackson N Lache
H. van Rooijen J. Neeld

R. HOTTmMan
S. Sonderg

B. DanczyK
F. Eriksen

ng seriously ill, Oscar Atienza (Boeing) was elected Panel Chairman.
the 5th meeting in Salt Lake City, Apr. 02, 2001 were accepted

anding questions and assignments :

ondergaard will draft a letter to be mailed to ULD-manufacturers requesting
i fabrication of pallets. The draft will be circulated to the members of the O
[ M6-03 ]
letter to members, ULD manufacturers to confirm.
tlude the HCU-6E pallet (see Attachment'6E). NAS 3610 will still cover it. Ir
[ M6-01 ]

pliance has been-shown.
latch spacingthas not been considered during the meeting. Nils Lache sent
e 25 inch/side restraint spacing for the K and L sizes. Agreed that the 25 in

/166, dgreed to be kept as reference (see Attachment 6D). [ M6-02 ]

aard

the El value they
SP.

clude pallet 88” x

ed in 6F) :

hces: +0/-.03mm for twoplaces decimals, +0/-.08 mm for two place decimafs and +0/-.3 mm for

K/L sizes — will be kept for the time being but ULD manufacturers are requégsted to explain their

an Email dated
Ch spacing will be

5. Agreed the program of “satellite” documents has to be established by AGE 2A (see Attachment 6G).

6. The Chairman mentioned that an SAE letter had been mailed to the FAA February 21,2002, requesting their
support of the Panel in developing AS36100 as well as for future incorporation into TSO C90. A copy of the letter
will be attached to the minutes.
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ANNEX 6 - OSP meeting N° 6 - Monterey CA, April 15, 2002

Attachment 6A

1. Adoption of

AGENDA

agenda.

2. Membership review. Election of officers.

3. Review of minutes of meeting N° 5 - Salt Lake City, April 02, 2001 :

3.1 minutes approval.

J”

3.2 reView of outstanding questions and assignments :

4. AS 36100 4
4.1 reV
4.2 reV
4.3 dis

4.4 foll
5. Status and
5.1 rey
5.2 UL
5.3 UL

D

D test methods ( TBD ).

3.2.1 minimum base edge El value proposals.

3.2.2 minimum ultimate load duration proposals.
3.2.3 present ULDs compatibility with NAS 3610 LC 32 undenFig.13/15r
3.2.4 inclusion or not of HCU-6E 88x108" pallet, 99 testing requirements

" draft discussion :
iew comments to general part of AS 36100 4™ draft, Mar. 15, 2002 ( attach
iew proposed outline of "ULD configurations'®part ( unchanged from 3" drz

cuss proposals for "restraint configurations” part ( 4" draft. New ).

4.2.1 RC A : clearance between pallét locks vs side restraints if omnidire

4.2.2 RC K : change to 25" and eontinuity of side restraints spacing ;
&L 7 units stack vs individual testing.

4.2.3 RC N : discussion of proposed single restraint condition ( see 4.2.1

4.2.4 RC R : discussion(of'proposed single restraint condition.

riorities of foreseen "satellite" documents ( ARPs 36101 - 36109 ? ).
iew and disCuss concept of "Bibliography AIR" ( see Attachment 6E).
"loadsmodels" ( TBD ).

bw-up action, tasks assignments in preparation of the Arlington 7" meeting.

pstraint.
Attachment 6C).

ed ).
ft).

ctional.

~

5.4 ULD CG control means ( TBD ).

5.5 ULD in service damage limits ( AGE-2A Project N° 97-01 ). FAR 145 maintenance ?

5.6 ULD restraint malfunctions limits ( ARP 5492 ).

5.7 ULD utilization guidelines ( ARP 5486, Pallets, ARP 5595, Tie-down ). Containers ?

5.8 Heavy cargo shoring guidelines ( ARP 5596 ).

6. FAA / TSO relationship, OSP Chairman letter to FAA, feedback from FAA and JAA.
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ANNEX 6 - OSP meeting N° 6 - Monterey CA, April 15, 2002

Attachment 6B

AS 36100 3" draft summary

Reference : unconfirmed minutes of OSP meeting N° 5, Salt Lake City, April 02, 2001

The attached 3™ draft (23 pages ) attempts incorporating into the previous 2" draft, dated December 15, 2000,

the results of the dis

cussions at the Salt | ake (‘ify QSP/5 mnn’ring as recorded. in the minutes. T

e last date of issue

for each draft page 4
indicate the parts ch

- eliminate "requirem
- remove word "aircr

- introduce new key
to aircraft.

- introduce SAE AIR
- tentatively introduc
- simplify 4.11 by elin
- draft a first proposeg
- add to 6.3, Contain

- change minimum a

[ 6B-01 ]

- develop as an ex
condition ( based on

Submitted for Panel

NOTES :

ppears in List of current pages on page 2. On each page, the bold lines in
hnged since the previous issue of that page. The main items taken into~cons

ents" for "guidelines” in references to "satellite" documents, and delete Bibl

bft" (- restraint configuration ), replaced by " testing " ( - restraint condition )

1490 and ARP 1825, and corresponding ISO docluments, into 2.1, applicab
b in 4.10.4 a minimum base edge EI value,

ninating the mention of possible expiry dates and referring to AIR 1490 ( 1S(
d wording for 5.3, Test methods, and subsequently added 5.4, Test results.
br contours, a reference to ARP1825 (1ISO 10046 ).

rea load for heavy duty bases in 7 from 19.5 kPa ( 400 Ib/sq.ft ) to 20 kPa (

bmple the beginning” of Table 2 and the tentatively agreed omni-directio
NAS 3610 Figures 13 and 15 ) for ULD sizes A, B and M, on new page 23.

Memberssreview /e-mail discussion prior to the Washington, Sep. 2001, pla

the left hand margin
ideration are :

ography.
throughout.

sentences in 1.2, Field of Application, and 3.3, Configucations, to clarify th¢ AS does not apply

e documents.

D TR 8647 ).

118 Ib/sq.ft ).

nal testing restraint
2)

ned next meeting.

1) ULD manufacturers are requested to propose a minimum edge profile EI value ( intended to be taken into
account by airframe and cargo system designers for analysing any load distribution difference between the ULD test
pattern and their own system's ).

2) ULD manufacturers are requested to confirm present ULDs certified in accordance with NAS 3610 can withstand
maximum ultimate loads of NAS 3610 load condition 32 while restrained in the configuration described in NAS 3610
Figures 13 and 15 ( see OSP/5 minutes ).

3) Page 23 shows the proposed Figures for restraint configuration, but the Figures from NAS 3610 in the ULD
configuration pages are still not shown, in order to reduce the draft's electronic volume and avoid the transmission
difficulties encountered with earlier drafts. Refer to the quoted NAS 3610 Rev.10 drawings if required.
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ANNEX 6 - OSP meeting N° 6 - Monterey CA, April 15, 2002

Attachment 6C
AS 36100 4" draft summary

Reference : unconfirmed minutes of OSP meeting N° 5, Salt Lake City, April 02, 2001

The attached 4" draft ( 31 pages ) of AS 36100 attempts completlng the 3" draft ( 23 pages ), dated June 15,
2001, circulated as agreed |mmed|ately after the Salt Lake Clty 5 OSP meeting ( for a record of the main changes

mtroduced into the 3f
draft that is in princip|e complete and thus allows to have a Iook at the total document concept

In order to save volume for electronic transmission, the ULD conflguratlon drawings in
shown in the attached draft : see indicated NAS 3610 drawings, or copy of the 2" draft-handed
The testing restraint figures, which were added, are shown in scanned bitmap form ~The whole s
to 31 ) is a new proposal. Other revisions from the 3" draft, mostly editorial, result from the @
(essentially from J.Jackson, U.Hartmann, P.Emsters ). The preliminary comments received
(separately circulateql ) were not taken into account at this stage because they address issues
require prior discussipn.

Technical q
section 8, testing restraint conditions. The main ones, to be discussed and decided upon by the p
Monterey, are as follpw :

1. Questions left oyer from 5™, Salt Lake City, meeting:

1) ULD manufacturers are requested to propose a*minimum edge profile EI value ( intende
account by airframe and cargo system designers foranalysing any load distribution difference be
pattern and their owr] system's ). See 4.10.4.

2) Open question :
something like 3s. Su

should a minimum duration under ultimate load be specified ? Recomm
ch a requirement could be introduced in 5.4.

3) ULD manufacture
maximum ultimate lo
Figures 13 and 15 (

rs are requested to’confirm present ULDs certified in accordance with NAS
nds of NAS 3610 load condition 32 while restrained in the configuration des
gee OSP/5miinutes ) and in restraint condition A ( page 24 ) of the draft.

4) As in NAS 3610,
question 2 ). But a p

the defined tests are static in nature ( subject to duration of exposure to
eculiar problem remains with configuration B2 - “9g“ 88x108“ military palle

inal, this is the first

section 7 are not
at the 5" meeting.
pction 8 ( pages 23
omments received
rom DGAC / JAA
of principle which

estions to be resolved were identified while préparing this draft and partlcmlarly the proposed

" OSP meeting in

d to be taken into

ween the ULD test

endation would be

8610 can withstand
ribed in NAS 3610

Lltimate loads, see
- since applicable

MIL-P-27443E specitication refers to - not too well defined - dynamic testing. The OSP therefor

p still has to decide

whether or not this pallet configuration is to be kept, or if AS 36100 should be limited to class 2 ULDs.

2. Questions arising from new section 8, testing restraint configurations :

RC A (UC sizes A,B, M) :

- based, as agreed at OSP/5, on NAS 3610 restraint condition 12 ( Figures 13, 15, 16 ). The only change is making
it omnidirectional, as are the ultimate loads. The difficulty is, NAS 3610 Figures define different clearances ( .25 or
.50 ) according to direction ( maybe related to the ULD's longest dimension, due to consideration of upward
bending moment, rather than relative orientation in aircraft ? ). This results in an otherwise unnecessary difference
between “pallet locks” and “side restraints®. Should this be maintained ? Or should a single omni-directional


https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE AIR36107A Page 66 of 155

clearance of .50“ ( .25 is a tight fit for ease of ULD loading ) be used ? Note NAS 3610 Figure 8, to which it is
believed most of today's ULDs are certified, already shows a .40“ clearance in the smallest dimension.

- terminology : NAS 3610, seemingly indifferently, uses the words ( pallet - ) “locks” and “latches®. This may induce
some confusion. Recommend standardizing throughout the document ( e.g. “latches®, keeping “locks” for the sole
case of G size “side locks®, thus emphasizing the difference ? ). This question might disappear depending on
answer to previous question, if only “restraints“ are to be referred to.

RCB(UCB2,Class1):
- potential, not yet shown in the draft. If it is to be maintained ( see question 4) above ), then the restraint condition
may need to be shown for a dynamic type of “9g“ forward test.

RC G ( UC sizes G, R when lengthwise ) :
- based on current NAS 3610 sheets, taken verbatim. No specific technical issue identified.

RCK(UCsizeK)gnd L (UCsizelL):
- based on current NAS 3610 Figures 33, 34, 35 taken verbatim. The following questions ’seem tp arise :

- recommend changjng the 20 side restraints spacing to 25 for consistency with:RCs A and N. This would not
significantly affect the restraint condition, since the same minimum of 2 restraints Would remain on each 60.4“ side
of a ULD, and the mpaximum unrestrained edge length would in fact be reduced from the curfent 19.00“ down to
about 10“, under th¢ proviso a continuous side restraints layout every 25%s specified - this|is not the case on

- the stack of 7 units
particularly with pall

as the certification case seems arguable : it may.render testing uselessly|more difficult, quite
ts ( not considered at the time of developing NAS 3610 ) due to shingling}, and it reflects only
one aircraft type ( Bf47 ). Should it be considered to replace it with a single unit restraint condition with only one
fore and aft stop ? Ip the worst testing case philosophy adopted, ‘if the ULD withstood the loads with only this one
stop, then it would eyen better with the B747's two ? The necessity to keep the ULD acceptablg on B747s might be
taken care of by just adding a requirement that an additional load ( equivalent to 6 forward Jultimate loads ) be
applied on one 61.51 base edge only, simultaneously {o the ultimate load applied to the ULD ifself ? Proposed for

- since these are neW sizes, there are no existing NAS 3610 Figures. The proposal is based on|NAS 3610 restraint
condition 16 ( Figurels 19, 15, 16 ) applicable for 2E1 ( 88 x 53 “ ) pallets, closest to the new siges. We thus benefit
s layout ( 25" spacing ) in Figure 19 as in Figure 13, making RC N fully consgistent with RC A.

- as a consequence, [the same questions arise as for RC A ( see above ). [ 6C-01]
to be any question about a corresponding “9g“ class 1 “half-size pallet”, hecause, contrary to
“ one (NAS(3610 1B6), the military HCU-10E or HCU-12E 88 x 54" pallet$ per MIL-P-27443E
hown in\the current NAS 3610 and therefore do not seem to have ever beg¢n TSO certified.

RCP (UCsize P)and @(UCsizeQ):
- left open as agreed 3 P Boej
such as a B787 ?).

re aircraft concepts

RC R ( UC size R when crosswise ) :

- NAS 3610 Rev.10 introduced two restraint configurations : Figures 36 and 37, similar except for two more latches
along the long side in Figure 37. According to the adopted worst testing case philosophy, the proposal in RC R is
based on Figure 36 ( also the most commonly used on aircraft : B747 layout ).

- no other specific technical issue identified.

It is proposed the technical questions listed in 1. and 2. above be put on the agenda of, and if possible resolved
at, the planned 6" OSP meeting in Monterey, as well as general comments on the overall document outline as
provided by this 4™ draft.
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ANNEX 6 - OSP meeting N° 6 - Monterey CA, April 15, 2002

Attachment 6D

Track standards : equivalence of ISO 7166 and MS 33601B

[ 6D-01]

A copy of MS 33601B of July 31, 1991, superseding MS 33601A of Dec.1, 1965, was obtained through the

Chairman and Secfetary.

dimensions in inche

5, radii left out for clarity ).

I'he Tollowing IS a dimensional comparison with 15O /776b of

Aug. 15, 1985 ( all

@B
o e c ref. - PA
N\ | g
] 77 | !
< Y = } <‘ - | |2
PR (f . ‘ "
oo i 47 Ry RZ[: | ﬁL bt
—— Alternative I [ ‘
- D profile ¢B p( ref_)
TRACK STUD
Dim. MS 33601B ISO 7166 Dim. MS 33601B ISO 7166 ISO 9788
single stud 5000 Ib cast
double stud
C .420- .448 |421 - .449 .382 -.385 .382 - .386 .386
D .800- .820 [799 -.819 B .720-.740 .721-.740 .768
E .300- .316 [2994.310 C 124 - 130 .126 - .130 145
F .138- .152 133 -.154
G .037 - .049 .039-.051
a 10°29' to 10°30'to B 8°35'to 8°30'to 23°
15° 33" 15° 30" 10° 29' 10° 30’
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Proposed conclusions : [ 6D-01 ]

- MS 33601B and ISO 7166 are very closely equivalent for both track and stud dimensions, with ISO 7166 being
slightly more stringent on some tolerances ( believed to be non significant ).

- the 1ISO 9788 double stud ( no track standard. Designed to fit into ISO 7166 / MS 33601B track ) has significantly
thicker lips and an inverted angle difference which brings the upward load to bear first on the lips rather than the
bottom of the track. It is not equivalent. Note this resulted from the R&D program led by VFW ( now EADS / DASA )
in 1984 / 86 for ISO TC20/SC9 to demonstrate the parameters required to guarantee a 5000 Ib omnidirectional load
rating in an ISO 7166 track, which is not necessarily guaranteed with the ISO 7166 / MS 33601B stud contour ( for
which only about 4000 Ib can be surely guaranteed with a double stud regardless of the material used ).

- for AS 36100 purposes, one addresses only the ULD, which means primarily the track. The stud normally is part of
tie-down hardware, and there is no problem in using ISO 9788 double studs for such a purpose [ higher rated load,
demonstrated compatibility with all in service aircraft or ULDs ). The proposal is therefore to\remain with ISO 7166
(or equivalent MS 33601B ) only in AS 36100.
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ANNEX 6 - OSP meeting N° 6 - Monterey CA, April 15, 2002

Attachment 6E
Extracts of MIL-P-27443E ( USAF )specification ( HCU-6E 88x108" pallet, NAS 3610 1B6 )
A copy of MIL-P-27443E of Feb.24, 1967 was obtained through the Chairman and Secretary. It states :

3.5 Performance.

3.5.1 Ultimate 1omi. then uniformly loaded to ibs rated oapgoity:_ (see

6.3.1), the Joad beinz restrainec to the pallet by neta (see 0.3.5),
installed between railsasshmmmfzmlo,andrestingmt&meem

of conveyors |as specified in 3.5.4.1, the pallet shall withstand a dynasic

load of eighff times the force of gravity(g's) for a period of time not less
than Q.1 secqnd. The pallet need not be serviceavle after undergoing such

a load; however, the pallet shall remsin in one piece.

3.5.2 Statiq load, When supported by canveyors as specified in"3.5.h.1,
the p&lleb shall be cagpable of supporting a uniformly distributed static
load (see 6.3.2) without permanent deformation.

4.5.8 Static| test. While supported by three rows of cohveyor located as
specifisd in P.5.h.1, parallel to the shortest side, the pallet shall be
loaded with a| static load (see 6.3.2). The load shall remain on the pallet

for 1 howmr. Permanent deformation as a result of this test shall be cause
forrejecti

4iS.9 Witiwm load st. Lm.i.fomlly distributed load (see 6.3.1) with a
apeciﬁadem or ty (see 3.4.lL) shall be placed an the pallet and

tied dowun—with 6.3. .5).-%ra:lsw*belocated “approximately
tor'bpelmﬂﬁﬂinchesspartforTypeIIdeypem.

The pallet shhll be restrained against forward movementi by engagement of

“two slots an [0 inch centers on each side directly opposite each other.
The entire aspemhly shall be subjected t0 2 dynamic load of B gts for a
period of time not less than-0.1 second in the forward direction. The
pallet shall pe reatrainodinplace without any part of the pallet breaking
or becaming delaminated; however, permanent deformation will be accepieble.

6.3 Definition. _Far’ the purpose of this specification, the following de-
finition will apply:
6.3 1 thif mly' distributed load. A wmiformly distributed load is defined

.I- Ve el 3 el LY D pDalle Ll ] D
lo,ooopounda capacity. The total load weight far the Type II and Type III
pallet shall be 5,000 pound capacity.

0e3e2 Static load. ihestaticloaifortbe.type ¢ pallet shall be 45,000
pounds, ior the fype II and pe —LL pallet the static load shall be 22,500

pounds.
6.3.3 Load test., Tae locai for the iype I pa.‘llet siiall be a wniformly

distribuzed load of 13,000 pounds, for the Iype Il end iype LII pallet
the wifarmly u.:.st.n.buted load shall be 9,00C pounds.,
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Proposed conclusions :

- The testing ultimate load ( for type I, HCU-6E model ) is 80,000 Ib forward ( in a dynamic test, though
4.5.9 does not specify how the 8g for more than 0.1 s are to be achieved, and with a 48" C.G. height ). No
other ultimate load is specified, though of course the 45,000 Ib downward static test may be considered
ultimate. This is much in excess of the 54,000 Ib forward ( with 36" C.G. height ) and 36,900 Ib downward
ultimate loads of NAS 3610 configuration 1B6, implicitly based on 6,000 Ib MGW, not 10,000 Ib.

- Therefore, apart from identical outline and dimensions, the "463L" HCU-6E pallet has limited
commonality with its NAS 3610 1B6 variant, or proposed AS 36100 B2 configuration based on it. Should
it be construed that this represents deliberately downgraded conditions of use of military pallets on civil
aircraft ?
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ANNEX 6 - OSP meeting N° 6 - Monterey CA, April 15, 2002

Attachment 6F

Main written comments received on AS 36100 3™ draft ( June 15, 2001 )

Comment on third draft proposal AS36100, Jim Jackson, 24 June 2001

SCOPE, NOTE, Page 2; suggest—noting the definition shown in paragraph 2.2, Cover—that the statement “the
requirements for cafgo covers are not defined in this Aerospace Standard.” should have leading comment added
such as “unless net [restraint is incorporated, “ and thus read something along the line of; “Unless net restraint is
incorporated, the rgquirements for cargo covers are not defined in this Aerospace Standard.”

Para 1.1 Purpose, |paragraph two, page 2; suggest, for clarity, the last clause ‘be” brought forward and the
introductory statement would read:
“Other aspects thgt do not directly pertain to airworthiness certification and “testing are| defined in other
Aerospace Standarnds and Aerospace Recommended Practices, e.g. :
- ULD design specifigations,

- ULD in service danpage limits,

- Etc. *

Para 2.2 Definitions,|page 4; suggest addition of the term “numeric,simulation” which may neef to be defined—as
it is not a commonly|used term, and may not be recognized by the regulatory side without an unferstanding of what
might be required; elg. the definition might be something along:the lines of, “simulation of phygical test condition
and reaction of ULD employing numerical analysis, computational geometry, and coniputer graphics to
obtain proof suppofrt and design verification.”

Para 2.2 Definitions,|Cover, page 4; suggest the last sentence “If it does, the performance and testing requirements
of the present Aerospace Standard are applicableto the net.” does not quite establish intent as dual parameters are
suggested in the firsf sentence—i.e., “incorporate” or “permanently attach” net. Suggest change|to something like: ”
If net is incorporated or permanently attached to cover, the performance and testing requifements applicable
to the net as shown in this Aerospace-Standard are applicable to the net/cover assembly.’

3.3 Configurations, first sentence, pagée 4; suggest identification of the “7” in text, using eithgr “paragraph 7” or
“clause 77; and the §ame in paragraph three, page 5, with respect to “8” —i.e., “paragraph 8” or|“clause 8”.

Para 3.5 Classificatipn identifier; ‘page 5; suggest semi-colon replace period at end of second s¢ntence and adding
“e.g.” followed with g colon~Text would read: “ . configuration drawings; e.g.: “ (with edample following as
shown).

Para 4.4 Construction,)last sentence, page 5; suggest “ISO” be appended to the “9788”| spec number and
equivalency be expanded/clarified—concerned that simple “equivalent” is too broad a term in the certification basis
context of the document. The last portion of the paragraph might be more acceptable if it were to be stated “ . . .
configuration, or recognized equivalent (e.g., MS33601B), are . . ..” —inclusion of examples of manufacturers
stud/track may also be appropriate within the bracket. Para 4.10.1, Ultimate load criteria, first paragraph, second
sentence, page 6; concerned that the underlined statement “taken into account simultaneously” may be confusing
and suggest that appending “which shall be” to the statement may help focus on fact it applies only to the
simultaneous application of the gravity centers; e.g.: “ limits, which shall be taken . . ..”
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Para 5.2, Test parameters, page 7; suggest slight clarifications along the lines of: “Tests for any given ULD
configuration in-this—Aerospace—Standard shall be conducted using the maximum ultimate loads and center of
gravity deviations shown in this Aerospace Standard for that ULD that configuration, with the ULD being
restrained in accordance with the indicated testing restraint condition(s). Analysis or numeric simulation, if used,
shall use the same assumptions.”

Para 5.3, Test methods, page 7; suggest slight clarifications along the lines of:_“. . . specified for that configuration in
the—present this Aerospace Standard. Analysis or numeric simulation, if used, shall provide an equivalent
assurance of conformity guarantee. A test and / or analysis report shall be established to record the details of the
method(s) used and shall substantiate the results obtained.

Para 5.4, Test results, page 7; small problem with last clause, “Analysis or numeric simulation, if used, shall be
based on yield stress values for the materials concerned.” Shouldn’t we ensure “analysis” result confirms that
rupture will not occur? Suggest adding text along the lines of: “ . . . material concerned, and shill confirm that the
analyzed ULD woyld not deform or rupture to the extent it’s contents would be discharged under the test
conditions. “

Para 6.3, Container [contours, page 8; note “container” used here; why not use “ULD"?

The document, | agree, will have to have electronic Figures drawn which canbéelstored in vgctored, not bitmap,
form, and include al few adjustments, e.g. to also show metric units. As this will be a significgnt work program, |
agree we will need|someone with the necessary resources to step forwafd soon—a formidalple job only a large
entity will able to tagkle, such as Airbus or Boeing. | believe we will needthe completed packajge available for the
FAA’s initial review—which, based on the FAA’s Cargo Strategic Action.Plan, may be as soon aq Spring 2002.

=

Informal comments$ from DGAC / JAA, Jean-Yves Repussard & Jacques Houget, July 26, 200

1 Scope
If no 9 g containers pre taken into account in this standard, there is no more use to give a definition of class one and
class two.

1.1 Purpose
In the list Other aspécts that do not direCtly pertain to airworthinesss certification and testing , ad

=N

(repair manual; part$ catalogue), after ULD in service damage limits
Add ULD maintenarjce (FAR 145)

Both are linked, singe a FAR145 repair station is not allowed to perform unapproved repairs (ie ot allowed in repair
manual or not indiviflually.approved by the authority), and not to change parts without 8130-3 tags. These parts are
the parts listed in th¢ parts catalogue.

1.2and 2.1.1

TSOs

We would be in favor of a new TSO linked with this new AS36100. All new ULD of appropriate size designs, the
certification of which is applied for after this new TSO issuance would have to undergo AS36100.

Previous TSO C90b should be revised to issue d in order to be applicable to evolutions of ULDs the certification the
design of which is older than new TSO issuance and to new ULD designs the size is not in AS 36100 but is in NAS
3610 e.g. 9 g containers.
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4-5 Change wording “burning rate”, which is an old CAR 4B wording by “Pass test defined by FAR25-855-
Appendix F”

4-8 and 5-1

Tests and/or numeric simulations: Choosing between tests, calculus or both must not be left to local authority
appreciation without further indication As this standard is an international one, produces will be evaluated in very
different more or less rigourous ways If kept guidances how to choose must at least be developed.

This is strongly linked with 5-3 “tests methods” where guidances must be developed.

Further comments

1 As for restraint conditions a wider pitch is under discussion, it would be wise to discuss if a maximum allowed
mesh size is to be put for nets.
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ANNEX 6 - OSP meeting N° 6 - Monterey CA, April 15, 2002

Attachment 6G [ 6G-01].

Concept of an AIR on "Bibliography of Air Cargo Unit Load Devices related Standards" :

In view of the number of present and future documents relating with either of the "other aspects" listed in 1.1 of the
draft AS 36100, it might be helpful to list them in an informative ( AIR? ) document to be used as a quick reference
or bibliography. The following is a first list of candidate documents ( SAE or ISO only. "TBD", in this context, means
"to be developed", and implies this should be one of the later tasks of AGE-2A or the Panel : 4 or 5 documents may
be required ).

For brevity, the tjitles of the documents are omitted : see attached AGE-2A "correspondénce|of standards" page
1 for identification of|contents. The groupings are only first proposals.

1. Government airworthiness regulations :
FAR 25 ( JAR 25, later EASA CS-25)

TSO C90
NAS 3610 (1ISO 809f )

2. ULD design spedifications :

MS 33601B ( ISO 7166 ), later AS 33601
AS 832E (ISO 8323
AS 1130F ( 1ISO 411
AS 1131C ( 1SO 411
AS 1491B (I1SO 417
AS 1492B (ISO 417
AS 4041B (1SO 412
AS 5896 ( ISO 6517

~ 0O =0 N

(18O 10327)

3. ULD design critefia :

Test methods : TBD ( new )

Load models : TBD ( new.)

Max. allowable contgurs : AS 1825A"( ISO 10046 )
Pressure equalizatiop : (1S©11842)

4. ULD continued afrworthiness :

In service damage limits(>~"TBD ( AGE-2A on going project )
Restraint malfunctiox-ls : TBD ( AGE-2A on going project )
ULD maintenance requirements ?? ( ref. FAR 145 ? New ?)

5. ULD accessories specifications :
(1SO 9788 /1S0O 12118)

AS 5385 (ISO 16049-1)
ARP1523A ( I1SO 8058 )

ARP1554B ( I1ISO 8268 )

ARP1621B ( ISO 9469 )

ARP1840A (1SO 11241)
ARP1988A
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6. ULD utilization :

Pallets utilization : ARP 5486 ( 1ISO 16412)

Cargo tie-down : ARP 5595 ( ISO 16049-2 )

Cargo shoring : ARP 5596

C.G. location control : TBD ? (ref. FAA B727F AMOC ruling ) After meeting note: assigned ARP 36103

i.e. a total of nearly 30 documents ... Submitted for AGE-2A OSP consideration.
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CORRESPONDENCE TABLE BETWEEN ISO / SAE/

IATA STANDARDS

Page 1/3 - ULD AND CARGO SYSTEMS ( SAE AGE-2A ) AREA - Dec. 2001

IATA SAE ISO Subject ( abbreviated )

UTM400 - e Marking of ULDs

utmMm401 - ULD ID code

utmM402 - - e Intermodal container marking

UTM 50/0 —— e Requirements for interlining / ULD contours

UTM 50/1 AS 1491B ISO 4171 Interline pallet ( NAS 3610 Class Il')

UTM 50/2 AS 1492B ISO 4170 Pallet net ( for interline pallet )

UTM 50/2 AS T13TC SO 471715 Pallet net ( for air-surface pallet )

utmMms503  |[-— Non structural igloo

UtmMm50/4 |- ISO 6517 Certified container ( lower deck )

UtTmMm50/4 |- ISO 10327 Certified container ( main deck )

----- AS 4041A ISO 4128 Certified container ( intermodal sizes))

UTM 50/4 AIR4359 - Hanging loads requirements

UTM 50/6 AS 832E ISO 8323 Intermodal container ( w/ corner fittings )

UTM 50/7 AS 1677B ISO 4118 Non certified container ( lower deck )

UTM 50/9 AS 1130F ISO 4117 Air-surface pallet ( 16 /20 ft sizes )

UTM 60/1 ARP1988A  -—--- Pallet extension

UTM 60/2 AS 5385 ISO 16049-1  Air cargo tie-down straps ( design & testing )

UTM 80/1 ARP1523A ISO 8058 Thermal container requirements

utmMma8o2 - |- ISO 11242 Pressure equalization requirements

UTM 90/1 ARP1840A ISO 11241 Aircraft engine transport device

UTM 90/2 ARP1621B ISO 9469 Horses transport stall

UTM 90/3 ARP1554B ISO 8268 Automobiles transport device

UtTMCh11 |- ISO 3676 Modular ( non aircraft ) load units

UTM App. ARP 5595 DIS 16049-2 < Air cargo tie-down straps ( utilization guidelings )

AHM 911 ARP1334A ISO 4116 GSE requirements for compatibility with ULDS|

----- NAS 3610 ISO 8097 Certified ULD minimum airworthiness requirerpents

————— AS 33601 ISO 7166 Aircraft rail and stud configuration

----- AIR 1490B TR 8647 Environmental degradation of textiles

---------- 1SO-9788 Cast component of 5000 Ibs double stud fittings

---------- ISO 12118 Identification of 5000 Ibs double stud fittings

----- ARP 5486 ISO 16412 Air cargo pallets ( utilization guidelines )

----- ARP 5596 - Cargo shoring guidelines ( draft )

----- AS 36100 ISO 21100 ULD airworthiness requirements ( draft )
NOTES :

- Classification per IATA, then SAE, then ISO numbers ( does not imply precedence ).
- Implies some correspondence, not identity : in many cases, documents scopes are different. Where practical, they
have been entered on separate lines .
- Revision status indicated for SAE documents only. Requires being checked before use.
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ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

MINUTES

1. Chairman O. Atienza opened the meeting at 09:00 am. The proposed agenda (Attachment 7A) was accepted.

2. 13 members and observers were present :

O. Atienza (Chmn)

me =

3.1 The minutes of th

—ATCele U Hartmann ; :
Burkett J. Jackson J.J. Machon D, T4
. Eriksen N. Lache T. Martin (FAA)

e 6th meeting in Monterey, Apr. 15, 2002 were approved without.change.

3.2 Review of outst

3.2.1 minimum bas¢ edge El value proposal ( see attachment 7C ) :

The theoretical detefmination proposed in attachment 7B to the“agenda was accepted. H
manufacturers presemt all confirmed their current edge profiles provide El values around half the

#=5x 10" N.cm?
designed to withsta

n
not rupture : the pejk stress incurred may therefore exceed the material's 0.2% yield normal

absolute reference in
elasticity E varies abq

After discussion, the

edges stiffness. Where airframe or cargo system manufacturers may need a minimum edge

determine the effects
be derived from the u
36100 clause 4.10.4

3.2.2 present ULDs

Agenda attachment 7
proposed RC A. It w
sides and Figure 8

nding questions and assignments :

1.7 10° Ib.in? instead of 10° N.cm? / 3.5 10° Ib.in? ). This results from
the certification ultimate load test, under which permanent deformation is

attachment 7B. This reduces thehecessary moment of inertia. Another fa

Panel agreed that the ultimate load test de facto ensures a sufficient minin

of a different latchestocation ( the original purpose for introducing this new
Itimate tests the ULLD)successfully withstood at certification. Therefore, the |
s to be deleted.

compatibility-( see Attachments 7D and 7G ) :

D presented a tentative comparison between NAS 3610 Figure 13 ( acrosg
bs, however, modified by changing RC A to reflect, respectively, Figure 1
bn-the small sides ( see 4.3.6 hereafter ). Agenda attachment 7G prop

eld
nner

H."vgn Rooijen

bwever, the pallet
broposed figure (El
the profiles being
acceptable though
stress taken as an
ctor is, modulus of

ve or below the average value.in attachment 7B, depending on the alloy used.

um value for base

El value, e.g. to
parameter ), it can
st sentence of AS

) and AS 36100's
8 on the ULD long
pbsed a revision of

attachment 7D in this

context.

Attachment 7D modified by attachment 7G were discussed and approved, implying present ULDs certified to NAS
3610 requirements in the A, B and M sizes are deemed compatible with newly proposed AS 36100 RC A.

4. AS 36100 5™ draft discussion (see 5™ draft and explanatory report, dated Jul. 15, 2002 ) :

4.1 review changes

to "general" part :

1. Scope : The editorial comments submitted by J. Jackson ( see Attachment 7H ) were accepted in principle
(delete class | and type 1 altogether ). However, the proposed wording "...and which conform to all flight and ground


https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE AIR36107A Page 78 of 155

cargo restraint conditions required by FAR 25, excluding 9g forward emergency landing conditions" was not finally
agreed because of some members feeling possible ambiguity might result. It was agreed the 6" draft should

propose for OSP consideration appropriate wording in line with the actual wording of FAR 25.561 (b)(3) and (c).

The NOTE is to be m

1.2 Field of application : 3 paragraph, "...manufactured and put in service prior to...

"...certificated prior to
3.1 Types : to be han

4.9 Dimensions and t

oved to clause 1.2.

dled same as 1, Scope ( see above ).

olerances : at the beginning of 2" sentence, add "General tolerances..."

is to be replaced by

4.10.3.3:add"... inc

prporating a singte stud-tie=dowrm

4.10.4 Base performance : in accordance with agenda item 3.2.1 ( see above ), delete last'sent¢nce "All ULD base

edge profiles ...".

In order to resolve N
add a sentence to §
(wording to be propo

4.11 Environmental

(will be reflected in f
clause 2, References
NOTE : a reference 1
stage within ISO/TC?2

5.3 Test methods : t
configurations, not or

6.1 Intended use : t
retained for 1.1, Scoy

4.2 review propose
4.2.1 rules for metr|

After discussion, the

d outline of "ULD configurations" part :

Lache's comment (see Attachment 7H) on size K ( but in fact applicable to
pecify that the underside of all bases edges shall be appreptiately rour
bed for OSP consideration in 6™ draft ). [ M7-01 ]

Jegradation : delete last sentence "Information as tosenvironmental degra
Liture test methods additional document. Requires deleting AIR 1490 and
). [ M7-02 ]

0/SC9 as to environmental degradation measurement methods, once publis

ne newly proposed NOTE was accepted; under the proviso it also reflects
ly ULD sides.

his clause ( original NAS 3610 wording ) is to be editorially amended to
e and 3.1, Types.

c dimensions and-tolerances ( see Attachment 7E ) : [ M7-03 ]

base size nominal di

Pand Q, (+0/-2.5mm ) faorsizes A, B, M,Nand S, (+ 0/-4.8 mm) for sizes G and R width,
for sizes G and R length.

4.2.2 base track drawings :

ensionsand tolerances are to be shown with 1 decimal in mm, i.e. (+0/

all configurations ),
ded or chamfered

Hation of textile ..."
ISO TR 8647 from

hight become appropriate in the future to the standard currently in the prelinpinary development

hed.

identity of restraint

reflect the wording

analysis and“proposals in attachment 7E to the agenda were agreed, witlh one change : the

- 1.5 mm ) for K, L,
and (+0 /- 6.3 mm)

The proposed introduction of base track drawings where required as per AS 36100 5™ draft was agreed, with one
change : these drawings are not to show fabrication dimensions, to be defined by a cross reference to AS 33601
(formerly MS 33601B ).

4.2.3 sizes Gand R
The drawing change

4.2.4 sizesNand S

edge dimensions proposed adjustment: [ M7-04 ]

from NAS 3610, shown on section A-A of UC G and R, was agreed.

14 double stud net proposed configuration : [ M7-05 ]

The proposals for new configurations were approved.


https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE AIR36107A Page 79 of 155

4.2.5 pallet and net compatibility. Multiple certification possibility :

The ULD manufacturers present confirmed it is common practice to seek and obtain dual certification for dual
purpose pallet nets, e.g. A/M or G/R, based on a single ultimate load test at the most stringent conditions.

4.2.6 Other changes to ULD configurations (UCs ) : [ M7-06 ]

UC K : The comments expressed by N. Lache (see Attachment 7H) were supported and agreed as follows :

- there is no logic except historical ( only one aircraft type at the time ) in NAS 3610 specifying an ultimate side load
( equivalent to 1.08 g ) less than the fore and aft loads ( equivalent to 1.50 g ). Many modern aircraft types,
including large ones, exhibit in their cargo compartments loads in excess of 1.08 g, which may border on 1.5 g in
certain instances - thus leading the airframer manufacturer to locally reduce the unit's maximdim allowable gross
weight. It was agreed to replace the side load by 23,350 N ( 5,250 Ib ).

- since this will resu
essential to be able

t in stronger containers and pallets than NAS 3610 configurations-2K1, 2K
o identify and differentiate them. Accordingly, the UC will be designated UC

2 or 2K3, it will be
K4.

UC L : The same de
N ( 10,500 Ib ) inste
NAS 3610 ULD conf

cisions thus apply to the two L size ULD configurations, with:the ultimate sid
ad of 33,600 N ( 7,560 Ib ), and to be designated UC L5 and L6 in order f{
gurations 2L1, 2L2, 2L.3 and 2L4.

e load to be 46,700
o differentiate from

UC P : The same dgcision applies as to ultimate side load, to be increased from 13,000 N ( 2,9
(4,050 Ib ). Howevet, it is not necessary to change the designation*Pq since this size is not co
and present containgrs are non certified only.

00 Ib ) to 18,000 N
vered in NAS 3610

UC Q : The same dgcision applies as to ultimate side load, to\be increased from 26,000 N ( 5,8
(8,100 Ib ). Howevel, it is not necessary to change the designation Q1 since this size is not co
and present containgrs are non certified only.

00 Ib ) to 36,000 N
vered in NAS 3610

4.3 discuss propoIaIs for "restraint configurations" part :
4.3.1 RC A clearance between pallet locks vs side restraints if omnidirectional ( see Attachment 7F ) :

After discussion, the
restraints for sizes A

analysis and propoésals in attachment 7F to the agenda were agreed. The glearances between
B, M, N and S omnidirectional testing are to be 10 mm (.40 inch ). Also se¢ 4.3.6. [ M7-07 ]

4.3.2 RC K &L : 7|units stackws individual testing :

The comment from
confirmed they had
was agreed to repla

N. Lache (see Attachment 7H) was supported and approved : the ULD ma
never.witnessed or heard of a container test using 7 containers together.

hufacturers present
After discussion, it

ng case, based on

cé-the testing restraint configurations for sizes K and L by a single ULD tes
one ( two for size L)W_l_(ﬁl_l_l_l_rrﬁ_hm_l_ljore and aft end stop ( no vertical restraint on the fong side ), as the potential worst case.
An additional requirement ( which may be satisfied by analysis ) will be added to simulate the forward load of 6

other units on the base side, in order to verify restraint capability on those aircraft types where units are restrained
in stacks. Also see 4.3.6. [ M7-08 ]

This may not apply to sizes P and Q ( B767 sizes ), where the units are normally restrained in stacks.


https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE AIR36107A Page 80 of 155

4.3.3 RC N : confirmation of proposed single restraint condition : [ M7-09 ]

The new restraint configuration proposal was agreed ( see agenda item 4.2.4 ) with the following changes :
- a single ULD to be shown,

- omnidirectional restraints clearance to be 10 mm (.40 inch ) ( see agenda item 4.3.1 ),

- only three restraints at 25 inch spacing along the ULD long side ( see RC A, 4.3.6 hereafter ).

4.3.4 RC P & Q: Boeing input for certified containers restraint : [ M7-10]
Boeing input was received from O. Atienza as per UC P and Q drawings, and agreed ( see 4.3.2 above ).

4.3.5 RC R : confirmation of proposed single restraint condition : [M7-11]

The proposed RC dTwmg (based on NAS 3610 Figure 36 rather than 37 ) was agreed, side 1ocks to be deleted.
4.3.6 Other changgs to restraint configurations ( RCs ) :

Clause 8.2, Table 2|: delete the "Class" and "Upper/ Main/ Lower deck" columns, unnecessafy. Amend RC P to
read "1194 x 1534 mm" rather than "1198 x 1534". Define "lengthwise" and "crosswise" in terms pf orientation.

All RCs : show restfaint details with one ( single head ) side restraint only (_no.double ULD tes}ing ). One drawing
required only since |testing condition is omni-directional. Standardize width<of restraints ( varjable in NAS 3610
according to configufation ) to 25 mm ( 1.0 inch ), except for RC K and L.and’side locks of RC G

NOTE : NAS 3610 r¢straint width (in inches ) is :

RC 1,2 5 7,8 9 11,12413,14 (16,17 | 18 19 20 |22,23
Figurg 1 5 8 9 18 14 19 21 22 23 27
Fore & 2.13"or | 2.13"or | 1.80" | 1.80™J2.25" [2.25" |2.25" [2.25" | 3.12" (|4.10" | 1.00"
aft resfr. 2.34" 2.34"
Side 4.00" or | 4.00" or [1.25" | 525" |2.25" | 2.25" |2.25" [2.25" | 3.00" ||4.00" |2.20"
Restr. .36/1.16" | .36/1.16" | 4.00"-|'4.00" 1.00" [ 1.00" 4.00"

It was agreed 1.0" rgstraint width therefore constitutes a testing worst case. [M7-12]

RC A ( see Attachment 7G ) : the comment from N. Lache was supported and agreed. RC A i$ to be replaced by
the alternate restraimt configuration shown in attachment 7G, with 3 restraints in the smallest ULD dimension ( in
accordance with NAB 3610 Figure 8.)-and 5 restraints in the longest ULD dimension (in accordapce with NAS 3610
Figure 13 ). The tota] of 16 restraints instead of 18 is deemed acceptable as a testing worst casd on the basis of the
analysis provided in pttachmeft 7G.

RC G : the figure's Iggend\is-to be amended to reflect the 20.125" spacing applies to vertical restfaints whereas side
locks properly speaking-are spaced 40.250" ( NAS 3610 inaccuracy ). [M7-13]

RC K and L : see agenda item 4.3.2 above. A note is to be added under "Other testing conditions" to reflect the
additional requirement to simulate the forward load of 6 other units on the base side, in order to verify restraint
capability on those aircraft types where units are restrained in stacks. [ M7-08 ]

RC N : a single ULD is to be shown, with 10 mm ( 0.40 inch ) clearance between restraints and only 3 restraints on
the 88/96" sides ( total 10 restraints instead of 12 ) in order to be consistent with already accepted alternate RC A
(see above ). [ M7-09 ]

RC R : side locks are not to be shown ( contrary to lengthwise RC G ) : the configuration across the aircraft can be
used with only vertical restraints ( worst case ).
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5. Status and priorities of foreseen "satellite” documents :

It was agreed the various additional "satellite" documents deemed necessary will be discussed and developed by
the main AGE-2A itself, through appropriate sponsors and working groups, rather than the OSP. The paragraphs
hereafter do not constitute part of the present meeting minutes, and are a summarized report of the discussions

held within the main

AGE-2A committee on September 24 and 25 as to subject matters.

5.1 review and discuss concept of "Bibliography AIR™:

Assigned to co-sponsors U. Hartmann and R. Fu. It might be structured in 3 tiers of airworthiness ( FAR and TSO )
reference documents, design and testing ARPs, operational and utilization ARPs ( see hereafter ).

5.2 ULD "load mod
Assigned to co-spo
previous OSP agre¢
5.3 ULD test methq

Assigned to co-spo
general agreement
methods should be
as two parts in the s

5.4 ULD C.G. cont

Assigned to co-spo
procedure proposal
converted B727F N
5.5 ULD in service
Assigned to sponso
( within 3610X serie
5.6 ULD restraint n

Assigned to sponso
disapproval and ball

els" (ARP 36101 ?)

hsors F. Eriksen and J. Neeld. J.J. Machon will provide as a starting) poi
ments.

hds ( ARP 36102 ?) :

nsors F. Eriksen and U. Hartmann. F. Eriksen presented AGE-2A with a fi
subject to later more detailed reviews, and the following principles were ag

ht the summary of

st draft which met
reed : all used test

covered ; container testing methods should be coviered separately from pallgt and net, possibly

Bme document.

ol means ( ARP 36103 ?):

nsors J.J. Machon and M. Arcelle. J\J:"Machon will provide as a starting
that had been developed within_the course of the ATA W/G study in resg
PRM.

damage limits ( AGE-2A Project N° 97-04 ), FAR 145 maintenance :

U. Hartmann. Likelyto be redesignated "ULD serviceability limits". ARP nun
5 7 ). Draft expectedto be circulated shortly.

halfunctions limits ( ARP 5492 ) :

r B. Danczyk. AGE-2A ballot in July 2002 resulted in one disapproval. Exp
bt comments. Reballot seems likely.

pboint the operating
onse to the FAA's

ber to be assigned

pcting resolution of

5.7 ULD utilization

guidelines ( ARP 5486 Pallets, ARP 5595, Tie-down ) :

Both now published. A separate ARP might be considered for operational utilization use rules for containers.

5.8 Heavy cargo shoring guidelines ( ARP 5596 ) :

Now published.
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6. FAA / TSO relationship, response to OSP Chairman letter to FAA :

The FAA had responded to the OSP Chairman's letter. T. Martin ( present ) and H. Hoffermann ( apologies ) from
the Transport Aircraft Directorate in Seattle were assigned to liaise with the OSP.

On the European scene, Authorities part of the JAA were kept informally informed, concur with the project's intent,
and keep indirectly monitoring. It is expected any new FAA TSO would be shortly adopted by the JAA as a
European ETSO.

7. Follow-up action, tasks assignements :

It was agreed J.J. M i i i h ing i \pril 07, 2003 a 6"
draft of AS 36100 takjing into account the Panel's decisions.
See minutes above for other task assignments ( c/o AGE-2A for "satellite" documents ).

More frequent meetings ( i.e. between the regular SAE AGE-2 ones ) might later beecome necegsary to finalize the
document. It was ung@nimously felt the TSO Authorization proposal process may bé&’started onlyl once AS 36100 is
completed and final.

8. Meeting closure

Chairman O. Atienzalclosed the meeting at 08:00 p.m.
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ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

Attachment 7A AGENDA

1. Adoption of agenda.

2. Membership review. Election of officers if required.

3. Review of minutes_of meeting N° 6 - Monterey April 15 2002 -

3.1

3.2 review of optstanding questions and assignments ( see Attachments 7C, 7D, and 7F )
3.2.1 minimum|base edge El value proposals ( see Attachment 7C ).
3.2.2 present ULDs compatibility with NAS 3610 LC 32 under Fig.13/15 restraint ( Attachrments 7D and 7F ).

minutes approval.

4. AS 36100 5" drdft discussion ( see 5" draft and Attachment 7B summary, dated Jul. 15, 2402 ) :

41

4.2 review propgosed outline of "ULD configurations" part :
4.2.1 rules for
4.2.2 base tra
4.2.3 sizes G and R edge dimensions proposed adjustment.
4.2.4 sizes N apd S 14 double stud net proposed configuration.
4.2.5 pallet and net compatibility. Multiple certification possibility.

4.3 discuss prdposals for "restraint configurations" part ( 5" draft ) :
4.3.1 RC A : clearance between pallet locks vs side restraints if omnidirectional ( see Attagchment 7F )
432 RCK&
4.3.3 RC N : cpnfirmation of proposed'single restraint condition ( see 4.3.1 ).
4.3.4 RCP &
4.3.5 RC R : cpnfirmation of proposed single restraint condition.

5. Status and priorifies of foreseen "satellite" documents ( ARPs 36101 - 36109 ? ).

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

review changes to "general" part from AS 36100 4" draft, Mar45; 2002.

etric dimensions and tolerances ( see Attachment 7E ).
drawings.

. 7 units stack vs individual testing.

. expected Boeing.input for certified containers restraint.

review and|discuss concept of "Bibliography AIR" ( see Attachment 6G ).

ULD "load models" ( TBD ).

ULD test methods ( TBD ).

ULD CG control means ( TBD ).

ULD in service damage limits ( AGE-2A Project N° 97-01 ). FAR 145 maintenance ?
ULD restraint malfunctions limits ( ARP 5492 ).

ULD utilization guidelines ( ARP 5486, Pallets, ARP 5595, Tie-down ). Containers ?
Heavy cargo shoring guidelines ( ARP 5596 ).

Other subjects and documents.

6. FAA / TSO relationship, response to OSP Chairman letter to FAA, feedback from FAA and JAA.

7. Follow-up action summary, tasks assignments in preparation of the next Scottsdale 8" meeting.


https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE AIR36107A

Page 84 of 155

ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

Attachment 7B
AS 36100 5™ draft summary

Reference : minutes of OSP meeting N° 6, Monterey, April 15, 2002

The attached 5™ draft of AS 36100 attempts completmg the 4™ draft dated March 15, 2002 circulated prior to

the Monterey 6" O
report dated March 15, 2002 ), based on the decisions reached at that meeting. Though still on
this draft is in princjple complete and thus allows to have a look at the total documént"cd

ft, see explanatory
bably not yet final,
ncept and internal

consistency. It can b¢ seen that the main simplification objectives initially agreed by the-OSP have been met, even

though 4 new sizes N, P, Q, S were introduced to fit the market's needs :
- 31 pages instead of 93 in NAS 3610 Rev.10,
- 12 ULD corffigurations instead of 44 ( configuration B2, "9g" 88x108" pallet, was deleteq
- 8 testing regtraint conditions instead of 32,
- two steps ufilization ( UC, RC ) instead of five steps ( Tables I, I, 41Ty ULD configuration

In order to farilitate printing, the draft has been reformatted to fit\"letter" 8.5 x 11 inch pa
size used in the prevlous drafts. Changes from the 4" draft are undeHined by a bold line in the le
their words highlighted in red. Configuration drawings and testingrestraint figures are shown

as agreed ),

restraint figures ).

ber size, vs ISO A4
t hand margin, and
in scanned bitmap

form, and may still nged to be developed in a vectorized form prior to publication, but configurafion drawings show

dimensions in both nm and inches as agreed ( tolerances application to be reviewed ).

The identified tdchnical questions remaining to-be" resolved, and to be discussed at the Washington 7"

meeting, still include those listed in the March 15, 2002-explanatory report, less those decided up

1) ULD manufactuiers are still requested to propose a minimum edge profile EI value ( inteng
account by airframe and cargo system designers’for analyzing any load distribution difference bg
pattern and their own system's ). See 4.10.4.

2) ULD manufactdirers are requested to confirm present ULDs certified in accordance w
withstand maximum {iltimate loads.0f\NAS 3610 load condition 32 while restrained in the config
NAS 3610 Figures 13 and 15 ( s€e-OSP/5 minutes ) and in restraint condition A ( page 24 ) of th

3) RC A (UC sizes A, B, M)
- based, as agreed af OSPR/5, on NAS 3610 restraint condition 12 ( Figures 13, 15, 16 ). The onl

on in Monterey :

ed to be taken into
tween the ULD test

ith NAS 3610 can
ration described in
draft.

y change is making

it omnidirectional, as|ar@ the ultimate loads. The difficulty is, NAS 3610 Figures define different

clearances ( .25 or

.50") according to direction ( maybe related to the ULD's longest dimension, due to consideration of upward bending
moment, rather than relative orientation in aircraft ?? ). This results in an otherwise unnecessary difference between
“pallet locks® and “side restraints“. Should this be maintained ? Or should a single omnidirectional clearance of .50*
(.25" is a tight fit for ease of ULD loading ) be used ? Note NAS 3610 Figure 8, to which it is believed most of
today's ULDs are certified, already shows a .40“ clearance in the smallest dimension. This might be the right value
for an omnidirectional application ( confirmation by the Panel is requested ).

- terminology : NAS 3610, seemingly indifferently, uses the words ( pallet - ) “locks* and “latches”. This may induce
some confusion. Recommend standardizing throughout the document ( e.g. “latches®, keeping “locks” for the sole
case of G size “side locks®, thus emphasizing the difference ? ). This question might disappear depending on
answer to previous question, if only “restraints are to be referred to.
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4) RCK(UCsizeK)and L (UCsizel):

- side restraint spacing was increased to 25" (but continuous, in order to guarantee presence of either 2 or 3
restraints on each unit), as agreed in Monterey and later confirmed by Airbus. See RC drawings. [ 7B-04 ]

- the stack of 7 units as the certification case remains arguable : it may render testing uselessly more difficult, quite
particularly with pallets ( not considered at the time of developing NAS 3610 ) due to shingling, and it reflects only
one aircraft type ( B747 ). Should it be considered to replace it with a single unit restraint condition with only one
fore and aft stop ? In the worst testing case philosophy adopted, if the ULD withstood the loads with only this one
stop, then it would even better with the B747's two ? The necessity to keep the ULD acceptable on B747s might be
taken care of by just adding a requirement that an additional load ( equivalent to 6 forward ultimate loads ) be
applied on one 61.5 base edge only, simultaneously to the ultimate load applied to the ULD itself ? Proposed for
Panel discussion. [ 7B-05 ]

NOTE : were containers ever effectively tested in a 7 units stack ? ULD manufacturers requested to confirm.

5) UCand RC P an

1 Q :

- these 4 pages werg left open as agreed at OSP/5 for Boeing to fill in ( based on B767, but pos

aircraft concepts sug

In addition, othg
changes highlighted

6) Dimensional tolef
- general tolerances
+ 0.01 for three plac
+ 0.01 mm for two pl
- base size dimensions
found in NAS 3610 :

- for most sizes
allowable, this was t
0.1 ? ). Should thes
consistency with the
- for G and R sizes :
- for Kand L sizes : {
Tentatively, the first
should apply to Boei

NOTE : in metrig
items such as mach
fabrication accuracy

7) Track drawings :

h as a B787 7).

r technical questions were identified throughout the ULD configuration dr
by a bold line in the margin ) and their metric dimensions, with'the main onej

ances : [ 7B-01]

except where otherwise noted, are per NAS 3610.(ho change is advisable)
b decimals, = 0.03 for two place decimals, + 0.1 for one place decimals,.tran
aces decimals, + 0.1 mm for one place decimals, + 1 mm without a decimal.
tolerances, however, are otherwise noted in WLD configuration drawings, and three]

: XXX.0, i.e.(see above) + 0.1 in. Since it had been agreed by AGE-2A

anslated as +.0/-.1in, or + 0 /=3mm ( or should it read - 2.5 mm, the co
e NAS 3610 tolerances be chlanged to two decimals in inches ( one de

two other cases hereafter 2<To-be confirmed by the Panel.

+.0/-.19in, or + 0/ - 4.8\mm ( correct conversion ),

F.0/-.06in, or +0/-4.5‘mm ( correct conversion ).

et was used for proposed new sizes N and S as derivatives of M and A. Lo

ng's new sizes P and“Q ? Confirmation of these values by the Panel is reque
industrial practice, two place decimals (hundredths of a mm) are used onl

ined boresete.. One place decimals (tenths of a mm) are considered m3

for a ULD at current costs.

sibly also on future

pwings ( proposed
as follow :

ninches :
tlated (see 4.9) as

different sets can be

no + tolerance is
rect conversion for
cimal in mm ), for

pically, the last one
sted.

y for high precision
Ximum reasonable

- tentatively, the dis

ded, from existing

ULD design specifications. See UC A, B, K, L, M, N, S. The logic is, aside from operational standardization ( not the
purpose of AS36100 ), the load path is affected by this unshown dimension. Confirmation by the Panel is requested.
- where a single stud net fitting is mandatory and no continuous track option is allowable, the receptacle's drawing
was adjusted accordingly. See UC K1 and L2. Confirmation by the Panel is requested.

8) Sizes G and Redges:

- tentatively, the edge dimensions in section A-A were modified to reflect different requirements for containers and
pallets, bringing the minimum pallet thickness down to 2.00 in instead of 2.25 in, consistent with industry practice.
Confirmation by the Panel is requested. [7B-02]
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9) New sizes N and S ( half-pallets ) : [ 7B-03 ]

- the new proposed configurations are based on 14 double stud fittings, instead of 18 single stud ones in closest
NAS 3610 configuration 2E2. This is for consistency with respective parent configurations M and A, as well as
sturdiness and lower cost exhibited by double stud fitting nets. Fitting spacings were selected based on UC A and M
for the 88/96 in sides and K and L for the 61.5 in side. Confirmation by the Panel is requested.

10) Pallet and net compatibility :

- tentatively, pallet and net compatibility ( necessary in NAS 3610 due to numerous configurations for the same
size) is not shown on UC drawings. The idea is, each net certified for a given size shall be used only together with a
pallet of that size - not to preclude, e.g., double size certification such as A/M, or N/S, or G/R, if the net effectively
was certified for both concerned sizes and marked accordingly ( a common airline practice ). Confirmation by the
Panel is requested. An additional wording in the main text of the standard might be required for clarification.

Submitted for Panel evaluation and discussion at the N° 7, Arlington VA, September 23,2002, nekt meeting.
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ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

Attachment 7C

Minimum base edge El value: [7C-01]

Since OSP meeting N° 5 in Salt Lake City, April 2001, it has been agreed to include a minimum base edge EI value
for all ULDs in order to allow airframers and cargo systems designers to assess the effect of changes in aircraft
restraint configurations. The ULD manufacturers were requested through the minutes to provide a proposed value.
No feedback was yet obtained. Accordingly, the following is an attempt at theoretical computation of such a
minimum EI value from the requirement approach :

1. Worst case identi

The worst case seen]
RC A, where the up
spacing.

The maximum upwar
multiplied by 1.25 to
11736 N.

2. Computation ( in metric units ) :

Based on the deflecti

the maximum bendin

The maximum normd
extrusion.

Therefore the minimu

Taking 20 mm ( apyq
minimum strength all

N/cm?, one obtains I

Lication :
s to be ultimate upward load, with 25" ( 635 mm ) vertical restraints.spacing
vard load of a net fitting happens to be applied exactly at the ¢enter of th

H load F applied on one fitting is 169 000 N ( UCs A & M.upward ultimate lo
take into account simultaneous maximum 10% longitudinal and lateral CG

| =635 mm

T Sy’

bn schematic : 4 E

4 24
| stress in the edge at this-lgcation is Omax = .M ., where v is the half
I/v

4.0

max
rox. % in )Aot*v, corresponding to a 40 mm ( 1 % in ) thick extrusion,
oy used is~2024 which has a rated 0.2% yield normal stress of 32.10” Pa

hin =11:64 cm?.

With E, for 2024 alloy

, being 7.3 10° N/cm?, one obtains EI min = 85 . 10® N.cm? ( 2.96 10° Ib.in? ),

3. Proposal :

g moment M at the center of length | is F_| (vs .| if load was distributed .

m required momeni-Qfiinertiais 1 =F. | . v, where F=11736 N, | =635 mn).

as per AS 36100

e 25" (635 mm )

hd) divided per 18,

eccentricities, i.e.

height of the edge

and assuming the

N/m?) or 32 000

In order to provide some additional margin over the rated yield stress and cater for a simplified computation's

accuracy, it is propos

EI min = 10

ed to round up the result to enter into AS 36100 clause 4.10.4 :

N.cm? (3.5 10° Ib.in? ).

This 18% increased value would ensure the 2024 alloy yield stress is not exceeded under the specified testing

ultimate load conditio

ns.
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ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

Attachment 7D

Present ULDs compatibility :

Since OSP meeting N° 5 in Salt Lake City, April 2001, it has been agreed to check that current ULDs ( specially
pallets, the lifetime of which is higher than a containers' and even more a nets' ) certified to NAS 3610 Rev.10
requirements could safely be accommodated into the restraint systems of future aircraft which might be designed
taking into account only AS 36100 requirements. The ULD manufacturers were requested thro

ugh the minutes to

provide a confirmatij

1. Restraint config

The restraint configu

0 according to NAS
in Table I's restraint
II's load condition 14

NOTE : LC 18 is in fact
- which the OSP has f¢
O according to AS 3

Since ultimate loads

n. No feedback was yet obtained. Accordingly, the following comparison is-p

rations comparison :

rations applicable in the testing worst case for ULD sizes A and M are :

3610 Rev.10, Table II's load condition (LC) 18 or 32 ( upward.load 38 000 Ik
condition 7 consisting ( Table III ) of Figures 8, 10 and A1, for the lengthw

( upward load 37 500 Ib ) in Table I's restraint condition 11 consisting ( Table 111 ) of Figures
13, 16 and 15, for thg crosswise case.

more critical than AS 36100's UC/RC A, due to the.increased 14.4% and 21.4% CG
und useless in practice. Hence comparison needs\be only with LC 32, the less string

5100, UC A1 or M1 ( 38 000 Ib up load );in'RC A ( lengthwise or crosswise ).

are the same, the significant differences in restraint amount to the following

Foposed :

),

ise case, or Table

eccentricity
ent.

Direction [ Docyment Figures Restr..nuiber / spacing Fore & aft restr. Side[restraint

length NAS 3610 8, 10,11 18 1.10" overlap 1.00"overlap
20.13 or 24.75" spacing 0.20" clearance 0.40"[clearance

across NAS( 3610 |13,16,15 18 1.00" overlap 1.00"[overlap
25.00" spacing 0.25" clearance 0.50"[clearance

both AS 36100 RCA 18 1.00" overlap 1.00"|overlap
()] 25.00" spacing 0.40" clearance 0.40"|clearance

(1) current cleard

nce shown.0.25 / 0.50". Proposal for testing : 0.40" omni-directional, to be confirmed.

2. Comparison tssessment :
€ nly the

AS 36100 testing restrant 1s equivalent 1o
configuration presents a difference.

across confriguration.

engthwise

In this case, the number of latches remains the same, only spacing varies. This might result in a
problem when ULDs tested with 20.13" spacing are carried in a system with 25" spacing. However :

O latches distribution is more even in the AS 36100 case, i.e. unsupported lengths ( where vertical

loads may be applied ) are higher in the NAS 3610 case ( up to 47.68" for size M, vs 27.12").

0O ULD base edge remains the same on both sides : hence, if it withstands ultimate load deflection at
25" spacing on one side, it should also withstand it on the other side.
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It thus seems the restraints arrangements can be considered both ways equivalent, and RC A does not
create a problem with former ULDs, should a new aircraft's system take into account only ULDs
certified to AS 36100 requirements. An additional check would be to verify current ULDs base edge EI
values meet the new AS 36100 requirement ( see Attachment 7C ) based on 25" spacing.
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ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

Attachment 7E

Metric dimensions and tolerances : [ 7E-01]

Conversion to Sl ( metric ) units needs to be in accordance with SAE TSB-003 ( 1999 revision ), Rules for SAE use
of Sl ( metric ) units, and requires precise rules to be agreed for, respectively, dimensions ( number of decimals )
and tolerances. See AS 36100 5" draft UC section for examples (to be adjusted after discussion ).

1. Nominal dimensions :

The exact ("hard") SII ( metric ) conversions for NAS 3610 ULD base nominal outer dimensionsarg :

60.4
1534.16

inches
mm

It is possible to use
of £+ 0.1 mm ( 0.004

61.5 88.0
1562.10 2235.20

96.0
2438.40

108.0
2743.20

125.0
3175.00

196.00
4978.40

238.
6057

or ULD base outer dimensions either 1 decimal figures, i.e. an ‘accuracy ( se
n ) ( not to be mistaken for tolerance, see 2 hereafter ) :

a)
c

50

90
5 AS 36100 § 4.9)

mm 1534.2 1562.1 2235.2 2438.4 2743.2 31750 ) 4978.4 605719
or figures with no dgcimal, i.e. an accuracy ( see AS 36100 § 4.9 ) of £4'mm (0.04 in ) :
mm 1534 1562 2235 2438 2743 3175 4978 6058

NOTE : base dimer]
sizes G, K, L and R

decimals is thereforg more consistent, in accuracy terms, with the dimensions expression in inchg

2. Base size toleramces :

Noted on drawings,
fabrication tolerance

sions in NAS 3610 are defined with 1 decimal ( accuracy + 0.1 in/2.5 mm )1
where 2 decimals ( accuracy = 0.03 in/'0.76 mm ) are used. The second @

intervals ( which cannot be lower than accuracy ) therefore are :

or all sizes, except
ase above with no
S.

they are to be, per SAE AGE-2A decision, + 0.0 /-0.1in (+ 0.0/ -2.54 mim ). The resulting

inches  60.30 61.40 87.90 95.90 107.90 12490 195.90 238140
to: 60.40 61.50 88:00 96.00 108.00 125.00 196.00 238|150
NOTE : however, [NAS 3610-specifies outer base dimensions with a ( + 0.00 / - 0.06 in ) tolg¢rance for K and L

sizes : this is less th
G and R sizes, but,

an the above, and presumably should be kept. It also specifies ( + 0.00 /- 0.1
since-this is larger than the agreed ( + 0.0 / - 0.1 in ), it may safely be ign

9 in ) tolerance for
bred. The resulting

fabrication tolerance

intervals for each size are as follows :

60.34
60.40

inches
to:

124.90*
125.00

61.44
61.50

87.90
88.00

95.90
96.00

107.90
108.00

195.90
196.00

238
238

40
.50

*(1124.94 for size L)

and their exact ("hard") conversion in mm ( including sizes G, K, L and R peculiarities ) is :

1532.64
1534.16

mm
(a)to:

3172.46*
3175.00

1560.58 2232.66
1562.10 2235.20

2435.86
2438.40

2740.66
2743.20

4975.86
4978.40

6055.36
6057.90

*(3173.48 for size L)
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to be compared with,

1531.7
1534.2

mm
(b) to :

or, if no decimal figu

mm 1531 1559
(c) to 1534 1562

if 1 decimal figures (+ 0.0/ - 2.5 mm tolerance ) are used :

1559.6
1562.1

2232.7
2235.2

2435.9
2438.4

2740.7
2743.2

3172.5 4975.9
3175.0 49784

res (+ 0 /-3 mm tolerance ) are used :

2232 2435 2740 3172 4975 6055
2235 2438 2743 3175 4978 6058

6055.4
6057.9

This shows the fabrication tolerance intervals of line (b) are mostly within the intervals in inches, while the intervals
of line (c) are somewhat (from 0. 36 to 1 64 mm) Iarger on the low S|de This may be acceptable the only practical

consequence to be ¢
was not desired, thg
mm ) :

mm 1532 1560
(d) to 1534 1562

Then, except, within
intervals of line (d) 3
to the accuracy ( £

overall fabrication to
no significantly incre

3. General toleranc

Pallet net fittings spa
NAS 3610 § 3.9/ AS

Pallet track geometr
in(x 0.25mm ) to

3610 is, most net fitﬂ[en

used only with an in

Sizes G and R side
a+0.01in(+ 0.25
contradiction ) as + (

4. Proposals :

n an alternate solutlon could conS|st inusinga (+0 / -2 mm ) tolerance’in

2233 2436 2741 3173 4976 6056
2235 2438 2743 3175 4978 6058

Y2 mm, for sizes K and L ( which exhibit very little in serviCe' wear ), the f3
re contained within the intervals in inches. In addition, the’tolerance interval

), hence consistent internally as well as with the imperial units accuracy (
lerance seems achievable - including any diagonalmeasurements - with tog
psed cost.

eS |

cings are expressed in NAS 3610 withha .00 dimension in inches, implying (
36100§4.9)a+0.03in (= 0.76mm ) tolerance.

y is specified with a .000 dimension in inches, implying ( in accordance with
erance : contradiction, sinCe et fittings are installed on tracks ! A worse cq
gs spacings have a non integer dimension in inches, while continuous trag
ger number of 1 inch-spaced holes!

estraint slots spacing is specified as ( N x 20.125in ), i.e. (see AS 36100 § 4
mm ) tolerance, while the tolerance on the drawing is otherwise specified
.03in (£ 0:76'mm).

Based on the abovs

erservice. Yet, if this
stead of (+0/-3

brication tolerance
+0/-2)is equal
+ 0.1in). A2 mm
ay's technology at

in accordance with

the same ) a 0.01
ntradiction in NAS
k can obviously be

.9) in principle with
( hence no formal

:malycic, it is Inmpnapd to use the fnllnwing set of rules to convert NAS 3

10 figures into SI

(metric ) system units :

O nominal base size dimensions, whether expressed as .0 or .00 in inches, to be converted into mm figures with no
decimal ( see 1 above ),

O base size tolerances shown on drawings to be :

sizes Kand L all other sizes
inches :+0.00/-0.06 +0.00/-0.10
mm : +0/-2 +0/-2

NOTE : alternate solution to be considered : use (+0/-1.5mm )forKand L, (+0/-2.5 mm) for other sizes ?
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A note in the general part might be advisable to stress the tolerances shown apply for new units only : in service
wear tolerances are to be defined for each cargo system in its manuals.

O general tolerances to conform with AS 36100 § 4.9, with the following applications :

- track ( mechanical engineering ) dimensions in .000 inch (£ 0.01in/0.25 mm, or SI £ 0.1 mm),

- net fittings and restraint spacings in .0 inch (£ 0.10 in / 2.5 mm ), with net fittings spacings only as integers of 1.0
inch ( nearest from current decimal figure ),

- side restraint slots dimensions and spacings to be kept as in NAS 3610 ( = 1 mm Sl tolerance ).
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ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

Attachment 7F
Restraint configurations latch clearances :
NAS 3610 exhibits quite a variety of latch clearances throughout restraint configurations. The rationale is not always

understood, but it is believed likely they originally reflected identified aircraft restraint systems, hence used these
aircraft's existing clearances. A summary ( clearances in inches ) is as follows :

Figure 1 /5|8 9 (13 |14 |18 [19 |21 |22 |23 |24 |27 |31 |32 |33 (34 |36 |37
Fwd details 2 |2 110 [10 [16 [16 [16 [16 |16 [25 [26 |25 [29 |32 |32 [35 |35 10 |10

Side details [3,4|8,4|11, |11, |15, |15, |17 |15,(17,|25 |26 |25 |28, |32 |32 |35, |35 |32 |32

b,7 112 |12 |17 |17 17 120 30
NAS 3610 A |[E |/AB|AB|AB|AB|D |E |E |BC|BC|C [BD|F,G|R K L R|R
ULD size(s) CM|M | |M]|C H,J

across/length |acr|Ing |Ing |acr |acr |Ing |Ing |Ing |Ing |acr |acr |acr|acr |Ing~yIng |acr| |acr |acr|acr
fore/aft clear. |.25|J25|.20 |.25 |.25 |.25 |.25|.25|.25|.25 |.25 |.25|.25 |‘n.&" |n.a. |none |none |.20|.28
lateral clear. |.25]|J25].40 |.20 |.50 |.50 |.50|.50|.50].50 |.50 |.50|.88 1240 |.40 |.10| |.20 |.40|.50
AS36100 RC A NS G K L R

In general, forward and lateral clearances are different, and the latter higher. It is not known whgther this intended
to relate with the ULD's longest dimension or the orientation in\the aircraft. The first would be technically
understandable : corfsideration of upward bending moment. But it does not seem to be supportdd by the numbers,
which are clearly related to the orientation in the aircraft, regardless of the same ULD being acfoss or lengthwise.
No technical explangtion comes to mind in this case, since-festing ultimate loads per Table II [are in most cases
identical for forward pnd lateral directions. It must therefore“be assumed, the forward clearances refer to movable
latches and the lateral clearances to fixed latches, thus-requiring more clearance for ULD movement ( again, likely
reflecting actual aircrpft systems rather than minimum testing requirements ).

This results in testing conditions never being omnidirectional, even though ultimate loads are th¢ same. The Panel
has agreed AS 36100 testing restraint configurations (RCs) to be omnidirectional, so that a ULP can be tested in
both directions only gnce, irrespective ( except of course sizes G, K, L, R ) of orientation in the aifcraft. Hence, what
restraint clearances ghould be defined all'around the base periphery ?

Consistency with NAS 3610 and préviously granted TSO certifications would imply selecting the highest clearance
in the above table fdr a given ULD size : if successfully tested in this condition, the ULD will perform even better
with a lower clearande ( worst Case approach ). This would result in .50 inch ( all around ) for sizgs A, B, M, .40 inch
for sizes G, R, .10 ingh for size K and .20 inch for size L (since these two sizes do not have vertical restraint on the
long side, they defipitely. €annot be tested omnidirectionally, and their clearances should ngt be changed, for
performance consistgncy,).

This might make the testing requirement more difficult for a given size A, B or M ULD ( i.e., AS 36100 tougher to
meet than NAS 3610 ). However, it should be noted that, according to NAS 3610 Load condition 16 or 18, Restraint
condition 7, Figure 8, maximum ultimate load sizes A, B and M have to be tested with .40 inch lateral clearance and
.20 inch fore and aft clearance. Making it .40 all around would still exceed this requirement, to which most of today's
ULDs are certified.

Proposal : [ 7F-01]

The Panel to consider and approve, on the basis of the above analysis, an omnidirectional clearance of .40 inch
(10 mm) in restraint configuration A for sizes A, B, M ( RC N for sizes N, S to be investigated ). Figure on page 24
to be modified accordingly.
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ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

Attachment 7G

Restraint configuration (RC) A :

Current ( 5™ draft ) AS 36100 RC A, based on NAS 3610 Figure 13, is omnidirectional and contains 4 latches on the
small sides and 5 on the long sides, for a total of 18 latches, spaced 25 in. Comments expressed by Airbus ( see
"NAS 3610 restraint and load conditions" presentation, ref. ECBL 27/8/02 ) point at this resulting in an inconsistency

in the lengthwise ca
( NAS 3610 Figure
alternate proposal t
sides ( 3 latches ).

The potential difficul
36100 requirements|
and aft or lateral ), t
is the upward load.

Two approaches can be used to compare this upward load case with*those already certified

3610:
(a) actual maximum

NAS 3610 Load con

load on a latch = 474

Proposed alternate
case, has V4 of the td

(b) maximum unrest

In NAS 3610 Figure
on the small side an

In the proposed alte
length is 28.05 inch

On both accounts,

8 ). A ULD tested with 4 latches could hardly be acceptable on an airerz
erefore would be using Figure 13 for the long sides ( 5 latches ) and Fig

y is, this would result in a total of 16 latches instead of 18 : this; again, woul
apparently more stringent than NAS 3610's. However, in horizontal loads
ne effective restraint configurations would be identical to NAS 3610's. The ¢

upload on most critical latches :

0 Ib.

AS 36100 UC M ( 38000 Ib.upload, CG eccentricity 10 % / 10 % ), RC A
tal upload acting on 3 vertical*latches, hence maximum vertical load on a laf

rained edge length in_the ULD's corner area :

8, the maximum¢unrestrained edge length in the worst case ( size M : 96x
1 19.13 inch ontthe'long side, i.e. a total of 47.68 inch.

rnate RC~A%configuration, the worst case is the same, and the maximum|
bn the small side and 12.75 inch on the long side, i.e. a total of 40.80 inch.

the ‘proposed alternate RC A configuration appears in fact less critical o

craft systems use 3
ft with only 3. The
ure 8 for the small

] seem to make AS
( respectively fore
ase to be analyzed

according to NAS

dition 18 ( 38000 Ib upload, CG eccentrieity 14.4% / 21.4 % ), Restraint conglition 7, Figure 8, in
the worst case ( siz¢ M : 96x125" ), has V4 of the total uplead acting on 2 vertical latches, henc

B maximum vertical

in the same worst
ich = 3167 |b.

125" ) is 28.55 inch

unrestrained edge

n the most loaded

vertical restraints in

hé-worst case than NAS 3610 load condition 18.

Proposal :

[7G-01]

The Panel to consider and approve the alternate restraint configuration (RC) A for sizes A, B and M shown
hereafter, based on NAS 3610 Figures 8 ( lengthwise ) and 13 ( across ), in order to allow unrestricted use of AS
36100 certified ULDs in existing ( 3 latches ) main deck configurations.
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RESTRAINT CONDITION (RC ) A ALTERNATE PROPOSAL

Applicable to ULD configurations : A1, B1, M1 - Class II

Applicable to : Containers, Pallets, Nets Orientation : omnidirectional

Restraint condition plan view

2448 ( 96.40 )
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ANNEX 7 - OSP meeting N°7 - Arlington VA, September 23, 2002

Attachment 7TH

Main written comments received on AS 36100 5™ draft ( July 15, 2002 )

Comments on fifth draft proposal AS36100, Jim Jackson, August 2002

Several sticky points with the scope and classification clauses as a consequence of the Monterey meetings deletion

of the military pallets,
along the line of :

This Aerospace Star]

dard defines the minimum performance requirements and test_paramete

et al—i.e., no Class exists, per se, in this document; shouldn’t the scope, flow read something

s for air carqo _unit

load devices to be in

stalled in certificated aircraft cargo compartment restraint systems and

hich conform to all

flight and ground cargo restraint conditions required by Federal Aviation Requlations 14 CFR P:

it 25, excluding 9 g

forward emergency |4

nding conditions.

Further, the informati

NOTE: The requiren

bnal note might be more appropriately relocated to paragraph 1.2:

hents for cargo covers are not defined in this JAerospace Standard, ex

cept_insofar as _net

restraint is incorporat

ed therein.

The same impact als
established in NAS36

“ Unit load devices @
forms:

3.1 Type :

Type 2: Unit load de
conform to all flight a
excluding 9 g forwarg

NOTE: Type 1 unit loa
Revision 10.

h appears to apply to paragraphs 3, 3.1 & 3.5; i.e., only one type is covere
10 as type 2.

overed by this Aerospace Standard shall be of the following types, sizes

vices designed for uSe certificated aircraft cargo compartment restraint
hd ground cargo reStraint conditions required by Federal Aviation Regulatig
emergency landing conditions

/ devices aremot-shown in this Aerospace Standard. Refer to National Aerospace §

3.5 Classification i

The pallets, nets an

ntifier/:

l in the document—

configurations and

systems and which
ns 14 CFR Part 25,

tandard NAS 3610

numbers derived as

shown. Types, sizes, configurations and forms shall be limited to those in configuration drawings; e.g. :...”

Comments on fifth draft proposal AS36100, Nils Lache (in /talics), August 2002

“ Configuration drawings show dimensions in both mm and inches as agreed ( tolerances application to be

reviewed ) “:

Tolerances for testing should be + 0, - TBD to have the worst fit case underneath the latching ( note : shown in UC

and RC drawings for

each size, as for all not otherwise specified general tolerances ).
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“ ULD manufacturers are requested to confirm present ULDs certified in accordance with NAS 3610 can withstand
maximum ultimate loads of NAS 3610 load condition 32 while restrained in the configuration described in NAS 3610
Figures 13 and 15 ( see OSP/5 minutes ) and in restraint condition A ( page 24 ) of the draft.”:

If this is the case, we should be able to define 88°/96”x125” with 3 latches at the short side and 5 latches at the
long side (see 3 pages, 72 Ko pdf. file enclosed) for load condition 32 but a mix of figures 13 and 8.

RC A (UC sizesA,B,M):

“ based, as agreed at OSP/5, on NAS 3610 restraint condition 12 ( Figures 13, 15, 16 ). The only change is making
it omni-directional, as are the ultimate loads. The difficulty is, NAS 3610 Figures define different clearances ( .25 or
.50%) according to direction ( maybe related to the ULD's longest dimension, due to consideration of upward bending
moment, rather than relative orientation in aircraft ?? ). This results in an otherwise unnecessary difference between
“pallet locks® and “side restralnts Should this be malntalned ?Or should a smgle omm dlrectlonal clearance of .50"
(.25" is a tight fit fo . : s believed most of
today's ULDs are ¢ t be the right value
for an omni-directior]al appllcatlon ( conflrmatlon by the Panel is requested ).” :
I believe for testing|a loose fit would probably the best to show restraint capability, in.the aircyaft the fit could be
tighter to e.g. 0.25” §ip to 0.4”. | would suggest 0.4 inch should be used for testing an 6mni-directfonal application.

RCK(UCsizeK)and L (UCsizelL):
“ - side restraint sppcing was increased to 25" ( but continuous, in order to, guarantee presence of either 2 or 3
restraints on each unit), as agreed in Monterey and later confirmed by Airbgs, "See RC drawings.
- the stack of 7 unitg as the certification case remains arguable : it may fender testing uselessly|more difficult, quite
particularly with pallets ( not considered at the time of developing NAS 3610 ) due to shingling] and it reflects only
one aircraft type ( B747 ). Should it be considered to replace it with.;a single unit restraint conglition with only one
fore and aft stop ? In the worst testing case philosophy adopted;.if the ULD withstood the loadp with only this one
stop, then it would gven better with the B747's two ? The necessity to keep the ULD acceptable|on B747s might be
taken care of by jugt adding a requirement that an additional load ( equivalent to 6 forward ltimate loads ) be
applied on one 61.5° base edge only, simultaneously to.the ultimate load applied to the ULD itself ? Proposed for
Panel discussion.” :
Since stack loading |is such a unique case (747s) application and the rest of the world is single positioning, the new
AS 36100 should bg a modern update and not a history copy. Those using the stack loading can still go back to the
NAS 3610.
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ANNEX 8 - OSP meeting N° 8 - Scottsdale AZ, April 07, 2003

1.

MINUTES

Chairman O. Atienza opened the meeting at 08:30am. A special welcome was extended to FAA attendees :

Hank Offermann (Transport Aircraft Directorate, Seattle) and Jan Risheim (TSOs administration office, Washington

DC).

NOTE : at the subseq{ient plenary AGE-Z meeting, H. Offermann made a general presentation about the F

systems safety Implen

The proposed ageng

2. 13 members and

entation Plan), that includes an objective to revise TSO C90(c). See AGE-2 minut€es)

a (see Attachment 8A) was accepted.

observers were present : O. Atienza (Chmn)

AA's ACIP (Air Cargo

J. Burkeitt J. Jackson N. Lache H. Offermann (FAA)
B. Dancgyk R. Hoffmann J.J. Machon J. Risheim (FAA)
F. Eriksgn D Hyde J. Neeld H. van Rooij¢n

Apologies had been

3.1 The minutes of
draft ARP/AS 36101
3.2 Review of out

The task assignm
meeting minutes for

4 : the AS 36100 6™
5.1 : the bibliograph

esr[ts of the 7" meeting were-réviewed and found mostly met, as follows (n

received from U. Hartmann and B. Lemon.

the 7th meeting in Arlington, Sept. 23, 2002-were approved with one chang
(load model) is N. Lache and J.J. Macheh; not F. Eriksen and J. Neeld as sH

anding questions and assignments :

ease of reference. Items late)on schedule are underlined) :
draft was produced and circulated (see 4 hereafter),

AIR (co-sponsors.i U. Hartmann and R. Fu) was not yet drafted,

5.2 : the first draft A§

5.3 : the AGE-2A A
and prepared a new

b 36101 was produced and circulated (see 5 hereafter),

RP 36102 (testing methods) working group has held a separate meeting in
draft as’well as a series of questions for OSP consideration (see 6 hereafter

e : sponsorship of
own.

imbers refer to 7™

(Geneva, Nov.2002

5.4 : the ARP 3610

R (I ILD CG control mnnne) draft has been prn\/ieinns\lly deferred after prnli

minary discussions

between co-sponsors, pending general approval of draft AS 36101 which constitutes its background (see 7

hereafter),

5.5 : the ARP XXXX (AGE-2A project 97-04, ULD serviceability limits) first draft has been circulated to AGE-2A but
disapproved by a significant number of members. It is to be rewritten and reballotted.

5.6 : the ARP 5492 (restraint system malfunctions) draft has met only one disapproval and also is to be shortly
reballotted within AGE-2A.

5.7 : ARPs 5486 (pallets utilization), 5595 (tie-down) and 5596 (cargo shoring) have been approved by SAE
Aerospace Council and are now published.
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4. AS 36100 6™ DRAFT DISCUSSION : (see Attachment 8B summary)

4.1 Scope wording

The proposed new wording in 1, Scope (also in 3.1 and 6.1) to identify "9g" ULDs are not part of the scope is to be

reworded in the 7" d

raft based more verbatim on FAR 25.561. [ M8-01 ]

4.2 Base underside :

The proposed new wording in 4.10.4 is to be modified in the 7™ draft to refer in more general terms to edge profile's

geometry as well as

4.3 Review of prop

both conveyance and restraint systems. [ M8-02 ]

osed new Figures :

The UC Figures wil
decimals in mm as
.BMP non modifiabl
agreement has been

UC A1 (and others),

UC G1 : correct typo

View B, add minimumm distance from edge to track centerline (TBD, somewhat larger than UC A).

Section A-A edge hg
UCs and in order tq

incidents of in-flight dlisengagement from restraints.

UC K4, section A-A

UC P1 : drawing to
UC K4 section A-A.

UC R1 : view C, add

RC A (also applies
continuous 25" spac

Height under restraint is to be shown from'the conveyor plane, not the edge profile's top surface.

RC K : add note to
not there are any (w

RC P : to be replace
RC Q : to be replace

be redrawn for the 7" draft same as the RC ones in the 6", by the sanLe token correcting

bgreed. Electronic formatting in a modifiable format (.TIF?) of the figures,
e format, may be necessary for later storage and processing : to-be che
reached with FedEx to provide figures reformatting as necessary.

view A : change "41 (1.62) TYP." to "41 (1.62) MIN."
in section A-A to read "(1.75)" instead of "(51.75)".

ight, change from "12.7 (.50)" to "12.7 (.50) MIN.»25.4 (1.00) MAX." for cor
allow minimizing edge wear, particularly sevefe/on this unit size and wh
[ M8-03 ]

change recess height (see 4.4 hereafter):

pe revised along the lines of UC K4, not showing container contour. Detail A

minimum distance from edge.to track centerline (same as G1).

to RC N) : approved, not adding the 4™ restraint on the 96" sides that
ng. Rationale : in service aircraft have 3 latches, not 4 (worst case testing).

[estraint details-to allow testing without vertical rollers and clarify clearance
nile on aireraft there usually are, because of tight clearance). Also applies to

H by single unit testing condition similar to RC K.

presently shown in
cked with SAE. An

sistency with other
ch has resulted in

\ to be replaced by

would result from
[ M8-09 ]

applies whether or
RCs L, P, Q.

d“by'single unit testing condition similar to RC L.

RC R : restraints spacing on 96" sides to be changed to 25", same as RC A, instead of 20.125" (no side locking).

[ M8-10 ]

4.3 Review of submitted written comments : (see Attachment 8C)

Legal : if and when AS 36100 will be endorsed by a TSO revision, this authority will override any SAE general

provision (confirmed

by FAA attendees).

Continuous seat track : no change. Showing a continuous track on all ULDs would reduce the visibility of net fitting

locations.
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Tie-down straps : no change. Would require a definition of the tie-down arrangement, which cannot conform to a
standard. Applicable requirements are stated in "satellite" ARP 5595.

Continued airworthiness : the requirement is agreed, but should not be mixed up with initial product certification into
AS 36100. To be covered in future ARP XXXX (AGE-2A project 97-04), ULD inspection and serviceability limits.

Markings : 4.5 editorial sequence to be checked with TSO C90 wording. [ M8-04 ]
NOTE : after meeting check : ULD P/N to be added in 4.5 (4). The other wording conforms.

Mandatory MGW marking was unanimously rejected, because : [ M8-05 ]
- long standing industry agreement materialized from NAS 3610 Rev.3, and increased since, that MGW varies with
aircraft type (flight envelope ultimate load factors defined in the Weight and Balance Manual),
- not required by TS@-E96~wordit 10"

6.2 : see MGW mark|ngs.

6.3 : ARP 1845 to be kept, as it only defines the criteria for establishing maximum gobtours. Publishing an SAE
maximum contours document would duplicate the IATA ULD Technical Manual and bg.a source ¢f discrepancies as
well as useless in practice.

UC G1 : agreed. Sed 4.2 above (will require updating of AS 832, AS 1130 and/AS 4041 by AGE-2A).
UC K1 : agreed.

UC L1 (L5) : not agreed, because the "thick and stiff' size L pallet still is in use in large numbers (ULD
manufacturers multigle customers evidence + use by significant airlines, e.g. Cargolux, UPS).

UC L2 (L6) : to be feviewed by ULD manufacturers. Potential problem may not be that critical, since units have
been successfully buflt and certified to this standard for 30 years.

Base wear allowancgs : see "Continued airworthiness™above.

4.4 Verbal commerits and discussion :
See 4.1 through 4.3 above. In addition :

1.2, 3" paragraph : Jreplace "certificated™ by "approved" (FAA recommendation : TSO articles |are approved, not
certificated).
Typically (see TSO ¢90(c) clause)(ey ), "a ULD approved prior to the date of future TSO C90(d) may continue to be
manufactured under| the provjsions of its original approval" in reference to NAS 3610. The gircraft Weight and
Balance manuals wil| call for=ESO approval, not specifically a given reference document (unless|there are effective
technical differences| resulting e.g. in different MGW allowable on a given aircraft position, reflgcted by a different
configuration code). Agcordingly, airframers, including on new aircraft types, will have to specify gcceptability of TSO
C90(c) / NAS 3610 approved-units.

4.4, revise last sentence in the 7" draft : no interface dimensions are shown anymore.

5.4, test results, was rediscussed in the light of question 5 of the AGE-2A Testing Methods working group (see
Attachment 8D). It was agreed the current wording "shall not deform or rupture to the extent of discharging its
contents", though broad, already is much more precise than NAS 3610 (only "to show compliance with this
specification"), and any more detailed definition of a "pass or fail" standard should, if needed, be addressed in ARP
36102, test methods. [ M8-06 ]
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UC K4 (also applies to other UCs for containers), section A-A : the minimum container recess height was
discussed. There was unanimous confirmation that AS 36100 minimum value should not be aligned on the design
value recommended by any design industry standards, e.g. the 3.5 or 4.25" currently discussed within the IATA
UTP : though there is no reason to object to such design objectives being stated, they may evolve and bear no
direct relationship which airworthiness issues that should dictate the mandatory minimum values.

However, the Panel was presented with evidence (pictures of real situations provided by Airbus) that the current
2.12" minimum recess height as per NAS 3610 may in certain cases be insufficient to guarantee effective latching
and restraint of the containers in the airplane. Accordingly, it agreed the 2.12" minimum value should be increased
in AS 36100 7" draft to either 2.25" (consistent with sizes G and R recess, but possibly a bit low) or 2.50" (well
enough to guarantee the absence of interferences). The rationale should be defined for the Panel. [ M8-07 ]

8.2 : table 2 column "ULD base dimensions" should include "nominal”, same as table 1.

5. AS 36101 1° DRAFT DISCUSSION :

i to the Panel on
ARP as originally

The 1% draft AS 36
March 20, 2003, we]
contempliated.

01 (standard load distribution model) and its explanatory report, circulate
re discussed and approved, including the proposed AS status rather*than

The word "certificatedl" in 1.2.1 is to be replaced with "approved" (see 4.4 above, decision on AS 36100 § 1.2).

The draft is to be c
received, for ballot w|

rculated to AGE-2A for comments over a limited period, then, if no advelfse comments are
th the aim of reviewing any ballot comments at the next\(Montreal, Sept.2003) meeting.

6. ARP 36102 2" DRAFT DISCUSSION :

6.1 Working group report : (see Attachment 8D)

See Geneva, Nov. 2
2" draft, dated 2002
2A meeting (see min

Though this is an A
comments or recom
than prior to the next

6.1 Working group
Panel responses are

1. No, contours shou
ultimate load testing,

2. No, an overhangin

002, working group meeting report. As a-result of this meeting, the working
£12-20, that was handed out at the meeting and further discussed during the
Lites thereof).

AGE-2A project, OSP members are invited to attentively read it through
meeting.

Juestions to the OSP": (see Attachment 8D)

(numbers referito agenda attachment 8D for ease of reference) :

Id not be referenced in AS 36100 (see 4.3 above on clause 6.3). It is recogn
but this-should be taken into account as needed by ARP 36102.

gpanel's footprint should not be taken into account for determination of the

group produced a
subsequent AGE-

and forward any

mendations to the working group on receipt of the present minutes or, in gny event, no later

zed they do affect

- 10% C.G. offset,

which is to be detern

ined in relation with the base (restraint system, aircraft interface). This i

b to be taken into

account, according to container's geometry, in the test load setup, thus in ARP 36102.

The geometric contour area center is not to be a reference for this purpose. E.qg., it was checked the area center of
an homogeneous density filled up LD3 (UC K4) would, in relation to the base, correspond to approximately 11%
(close to 10%) C.G. offset. In the worse but less frequent LD1 case, the same would correspond to approximately
14%, exceeding AS 36100 minimum performance and testing requirements. But this should then be taken into
account under operators responsibility (remembering for instance that in accordance with draft AS 36101 C.G.
eccentricity trade-off is allowable at weights lower than MGW, and MGW lower deck containers are in practice very
seldom. An LD1 operator might elect, likely without commercial penalty, to post a reduced MGW to allow for
homogeneous container filling).
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3. No worse case scenario needs to be defined for differently built or located panels : AS 36100 § 5.3 NOTE states
"when two ULD sides and the corresponding restraint conditions are identical, testing may be performed on one
side only". Conversely, this implies that, wherever two sides are not identical (e.g. door and bottom, or sloped vs
vertical panel), then both sides must be tested (recognizing one of them will likely be more severe).

4. Covered by application of AS 36101 standard load distribution model.

5. AS 36100 § 5.4, Test results, states the unit "may exhibit damage or permanent deformation, but shall not deform
or rupture to the extent of discharging its contents". See 4.4 above for comments discussed on this clause.

The first 4 examples listed under question 5 clearly are damage allowable under ultimate load testing. The 5" item
is already covered in AS 36100 § 5. 3 The one question remalnlng open, WhICh the worklng group is entirely
justified in raising, is ntents"? The OSP
judged, if a definitign is requwed it should be provided in ARP 36102. It is probably requiréd (FAA attendees
supported it). The working group is requested to consider it and report at the next meeting.

NOTE : Discussion, h

forth with essentially n
broken, which probabl
felt the "pass/fail" test,

which is precisely defin

6. Environment deg
(FAA attendees stats
general, not repeata
to develop a standg
research and canno
IATA's, is a valid int
performance require

7. Accordingly, the
deviations in each d
(which should also
components, where

8. (Question not part
a "C.G. factor" appl
Panel agreed this is

in a repeatable maniper.

pwever, evidenced there is no unanimous support for a 12.6" (320mm) diameter s

ets in mind : corresponds to a 10" square mesh with no elongation, 6r\a 6" mesh
is allowable damage under ultimate load) being the standard "pass/fail" test within

if needed, should be closer from commonly encountered cargo shapes, e.g. a small

ed) piece of baggage or a small but common freight packagingSuch as a fruit box or|

adation is a problem worth addressing, but that should be handled elsewh

ble, evaluation methods that need being updated. ISO/TC20/SC9 has decid
rd U.V. degradation testing method (led\by the U.K., J. Neeld), but this
I be available in the present time frame“A "degradation factor" applied to
brim - though still now lasting - precaution, but pertains to ULD design speg
ments for ULD TSO approval.

bhere (seemingly put
thould one strand be
he Panel. It is mostly
maximum cabin size,

tray. [ M8-08 ]

bre than AS 36100

ement). The industry's accumulated knowledge is-still reflected in fairly old dgcuments based on

bd to start a project
vill need extensive
est loads, such as
ification, not to the

equirements of AS 36100/need not change : they consist in ultimate loads
rection. How these are to be added is a matter pertaining to testing method
take into account the. method for applying a degradation factor on t
required by design specification or customer).

of the working-group memo in agenda attachment 8D, added and discusseq
ed to thel AS 36100 ultimate load allowable as a means to replace an o
an optientallowable for nets, to be stated in ARP 36102, when offset loads

d

9. (Question not par

and maximum C.G.

, thus ARP 36102
xtile materials or

S

at the meeting): is
set test load? The
re difficult to obtain

ssed at the meeting):

the 45° type of test was tentatlvely ellmlnated by the worklng group, due to dlfflculty and repeatability problems.
How in this case should the combined ultimate loads (additional downloads required) be tested? The panel agreed
the combined load cases have to remain within AS 36100, as they represent the fact of gravity still acting on the
load under horizontal accelerations. Since this will affect behavior of the ULD under test, means need to be found to
apply this combined condition for testing. This is likely easier with certain methods than with others (e.g. air bags).
The working group will discuss it and report at the next meeting.
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7. ARP 36103 PROJECT DISCUSSION :
7.1 Document's intent :

First draft production had been deferred pending approval of draft AS 36101 (see 5 above). Co-sponsor J.J.
Machon outlined the ARP contents foreseen contingent on this prior approval. The document would tentatively be
based on the following sources :

(1) ATA "Compliance Document for Unit Load device Center of Gravity Control on B727-PF aircraft', published
version dated Oct.31,2000 (taking into account SAE AGE-2A input),

(2) Subsequent FAA Dec.22, 2000 letter Ref. 00-113-1039, "AMOC to paragraph (a) "Limitations" in ADs 98-26-18,
98-26-19, 98-26-20 and 98-26-21 for certain B727 Airplanes modified by STCs referenced in the ADs". This formally
rubber stamped the pperationarapproach proposed i reference (), nctuding possibie timear trade-off of CG offset
in proportion of the % of allowable ULD MGW as verbatim reflected in draft AS 36101 (see attachment 8E),

(3) SAE ARP 5486, |Air Cargo Pallets Ultliization Guidelines, clauses 3.4 and 3.5 of which, in[an abridged form,
address these operational procedures required to ensure CG location control.

The document would| then :

- separately address|the different kinds of cargo (already recognized in reference’(2) ) and recompmend the different
operational procedurgs necessary in each case, r]:

- expand the basic cpntents of ARP 5486 clauses 3.4 and 3.5, much as ARP 5596, Cargo shori

more abridged clausg¢s 5.1 to 5.3 of this same ARP.

g, expands on the

Such an approach was accepted in principle by the Panel. A first draft should be presented to he discussed at the
o meeting in Montrdal, Sep. 2003.
7.2 Relationship with FAA B727 AMOC letter : (see agehda attachment E)

The document is infended to be fully in line with, reference (2). This should in principle ensure FAA approval.
Though it is limited tp B727s, its principle is clearly_applicable to all airplanes. It was felt inapprdpriate, however, to
directly refer to this document in the future ARR, because of this limited applicability and scope.

8. "Satellite" documents progress repornt':

See 3.2 above.

9. Follow up action|:

9.1 Task assignments prior to the ot meeting :

1. Bibliography AIR *draft to be prepared and circulated (U. Harimann, R Fu)

2. AS 36100 7" draft to be prepared and circulated (J.J. Machon) based on the meeting's decisions, both to the
Panel and to AGE-2A ballot (H. van Rooijen). SAE (B. Lemon) to advise whether a specific electronic format is
required for the figures.

3. AS 36101 1% draft to be circulated for comments then balloted to AGE-2A (J.J. Machon, N. Lache, H. van
Rooijen)

4. ARP 36102 3" draft to be prepared and circulated (F.Eriksen, U. Hartmann, J. Neeld) taking into account the
meeting's decisions.
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5. ARP 36103 1° draft to be prepared and circulated (M. Arcelle, J.J. Machon) based on AS 36101 1% draft.

6. ARP XXXX (AGE-2A Project 97-04, ULD inspection and serviceability limits) to be revised to resolve first AGE-2A
ballot disapprovals, and reballotted through AGE-2A (U. Hartmann, H. van Rooijen).

7. Environmental degradation testing : the Panel to be kept informed of work advancement on a possible standard
test method (J. Neeld).

8. The OSP agendas, working documents and minutes to be compiled into a single document (AIR status to allow
SAE continued availability?) to constitute a record of decisions for future users of AS 36100 (J.J. Machon). Once
the compilation is available, OSP will discuss whether it should follow a particular format (e.g. AS 36100 clauses
sequence, for ease of reference, or other).

9.2 Work completitl)n and planning :

It was felt the 7™ draft AS 36100 as in principle now defined should be the last prior. to sliccessive ballotting
processes (AGE-2A|AGE-2, SAE Aerospace Council).

This will be confirm¢d at the 9", Montreal, OSP meeting planned on Sep. 0842003 where tHe final draft will be
available.

The Chairman will liaise with Mr J. Risheim (FAA) as to the procedures for submitting the document, once
approved, for TSO €90(d) reference. The FAA confirms formal approval will follow the FAA dtandard procedure,
including Federal Hegister NPRM publication, comments, etc.., which will take an amoun{ of time and may
ultimately result in a jneed of further changes to the AS as initially approved within SAE.

AS 36100 publicatign by SAE by 2004 and TSO C90(d) publication in the course of 2005 se¢m to be reachable
objectives at this stape if no major disapproval occurs.

w

10. Meeting closurg :

Chairman O. Atienzg thanked the attendees.and particularly the FAA representatives for their Jaluable inputs, and
closed the meeting gt 06:00p.m.
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ANNEX 8 - OSP meeting N° 8 - Scottsdale AZ, April 07, 2003

Attachment 8A

. AS 36101,

. ARP 36102
proposal handed at the Sept. 24/25 AGE-2A meeting ) :

. ARP 36103

Membershi

Review of minutes of meeting N° 7, Arlington VA, Sept.23, 2003 :

3.1

3.2 Reviev
. AS 36100 6" draft discussion (see 6" draft and explanatory report, dated March 15,

4.1 Appro
4.2 Appro
4.3 RevieV
4.4 Reviev
4.5 Verbal

and explan

6.1 Nov.2(
6.2 Workin

prior discug

Minutes approval.

AGENDA

. Adoption of agenda.

p review.

of outstanding questions and assignments.

al of new scope wording ( ref. to 9g ULDs ) in 1.1, 3¢I"and 6.1.
al of new sentence on base underside in 4.10.4;

of proposed new Figures.

comments and open discussion.

| oad models, 1% draft proposal-discussion (N. Lache, J.J. Machon sponsg
atory report, dated March 30;,:2003 ).

, ULD test methods discussion ( F. Eriksen, U. Hartmann, J. Neeld spons

02 Geneva warking group meeting report ( attached ).
g group memo to OSP dated Feb.13, 2003 ( Attachment 8D ).

, ULBR.CG control ( M. Arcelle, J.J. Machon sponsors ) : no draft proposed
sion’of proposed AS 36101.

0003 ).

/ answers of selected written commentsisubmitted by P. Emsters ( attached ).

rs. See 1% draft

brs. See 1% draft

yet, subject to

7.1 Discus

sion of intents.

7.2 Relationship with FAA B727 AD AMOC letter to ATA ( Attachment 8E ).

Progress report of additional "satellite" documents in AGE-2A :

Follow-up action :

9.1 Task a

ssignments for the 9" meeting.

9.2 Work completion objectives and planning. TSO revision procedures.


https://saenorm.com/api/?name=8ea6fde0e76660731e080807c5de24a6

SAE AIR36107A Page 106 of 155

ANNEX 8 - OSP meeting N° 8 - Scottsdale AZ, April 07, 2003

Attachment 8B
AS 36100 6™ draft summary

Reference : unconfirmed minutes of OSP meeting N° 7, Arlington VA, Sept. 23, 2002

The attached 6" draft of AS 36100 attempts revising the 5" draft, dated July 15 2002, circulated prior to the
Arlington 7" OSP meeting ( for a record of the main changes introduced into the 5" draft, see explanatory report
dated July 15, 2002 ), based on the decisions reached at that meeting. Though still probably not yet final, this draft
is in principle complete and thus allows to have a look at the total document concept and internal consistency. It can
be seen that the main simplification objectives initially agreed by the OSP remain met, even thotigh 4 new sizes N,
P, Q, S were introduced to fit the market's needs :

- 31 pages ipstead of 93 in NAS 3610 Rev.10,

- 12 ULD copfigurations instead of 44 ( configuration B2, "9g" 88x108" pallet, wasdeleteq

as agreed ),

| restraint figures ).

paper size, vs ISO
rlined with yellow.
d still need to be

its minutes) :
ot considered,

- note on cargo cov
- word "certificated" |ntroduced into 1.2,

- 3.1 amended samg as 1,

- word "general" added to "tolerances",

- added "single" (stud tie-down fitting) in 4.10.3(3;

-4.10.4 : deleted Elvalues sentence, and added proposed sentence along Nils Lache's commen
- deleted reference to AIR 1490 (ISO TR 8647) from 4.11, environment degradation, and 2.1, References, [ 8B-01 ]
- 5.3 : added identity of testing restraint'configurations,

- 6.1 amended samg as 1 and 3.1,

- 8.1 Table 1 : changed designations of K and L configurations,

- metric dimensions [decimals ghanged as agreed,

- base track drawings amended-to delete fabrication dimensions and refer to AS 33601,

- ultimate side loads|upgraded in UC K, L, P, Q (change in designation for UC K and L),

- 8.2 Table 2 : deletgdClass" column added deflnltlons for "IenghtW|se and "crosswise",
- all RC drawings anended to .
- RC A and N amended to reflect only 3 restralnts on 88/96 in sides ( 16 total for RC A) [ 8B-03 ]
- 0.40 in restraint omnidirectional clearance introduced in RC A, N and R, [ 8B-04 ]
- new proposed single container testing RC K and L, with note to simulate load of up to 6 other units,

- RC N amended to show a single ULD,

- side locks deleted from RC R.

[8B

02]

[8B-05]

The comments received in between will be circulated together with the 8" meeting agenda in order to be
considered and answered at the meeting, as well as the first drafts of "satellite" documents assigned at 7" meeting.

Submitted for Panel evaluation and discussion at the N° 8, Scottsdale AZ, April 07, 2003, next meeting.
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ANNEX 8 - OSP meeting N° 8 - Scottsdale AZ, April 07, 2003

Attachment 8C

Main written comments received on AS 36100 5" draft ( July 15, 2002 )

Comments on fifth draft proposal AS36100, from P. Emsters :

These comments were ext
those queries that have alr}

- legal : how does
voluntary..." fit with th

- technical : continug

bady decided upon and included into the 6" draft.

the small script standard SAE sentence on cover pages "..use,'of this r

e intent of a TSO enforced document ?

us seat track should be the standard, except where otherwise-specified, not th

- technical : request
- 2.2 : add "pallets wif
- 4, requirements : re

- 4.5, markings : inve
Request MGW marki

- 6.2 : disagree, belie

- 6.3 : disagree with 1
a new standard "ULD

-UCG1:452mm (1
12.7 mm (0.50 in) edge
19 mm (0.75 in), or pos
apply to UC R.

- UC K1 : delete forw

- UC L1 : why not kg
exist anymore?

.25 in (6.35 mm) base dimensions wear allowances to be&'stated throughout.

uest referring to initial and continued (see e.g. wear allowances)airworthiness

t items (5) and (8) to keep in line with TSO wording.
ng, for the same reason (see comment,on 6.2).

Ve units MGW should be defined in the standard.

maximum allowable contours.and clearances” (to be referred to in 2.1).

.78 in) distance from edgeto track C/L is too small. Recommend 45.2 mm (1.7]
thickness is too small(part of reason for major wear). Restraint clearances would allov
s5ibly up to 25.4 mngd (1200 in) as A/M. This would require updating AS 832, AS 1130,

brd and aft-pockets, obsolete. Keep recess continuous all around.

ep itfor containers only, leaving L2 for pallets and nets? Pallets/nets to L1 p

h nets and/or tie-down straps" (strap standard might:have to be referred to in 2.

acted from Peter's 63 pages document, of which they constitute some of the main proposals or qUeries, excluding

bport is entirely

b option.

eferring to ARP 1845, which has'a different scope and should be replaced / cgmplemented by

B in).
increasing it to at least
ete... Would also

ractically do not

-UCL2:isthe 59 m

(£.91In) netTitiing 1o corner distance not 100 close 10 be practicals

- all RCs : request defining whether base wear allowances are included in the restraint tolerances, or not.
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ANNEX 8 - OSP meeting N° 8 - Scottsdale AZ, April 07, 2003

Attachment 8D

AGE-2A “ULD Test Methods” W/G — Memo to NAS 3610 Oversight Panel

At the last AGE-2A “ULD Test Methods” Working Group meeting which was held back-to-back with IATA ULD
Technical Panel meeting in Geneva Nov. 5-7, 2002, it was agreed that the below items needed to be discussed and
decided within the NAS 3610 Oversight Panel (OSP).

dthic o thaot tha LI N Tact Mathode” ADD obhoald anhy oo

The reasoning behin

definition of test
NAS 3610 specifi

Can/shol
containers for ulti

Should p|
based on base fd
up load. Should t

Worst ca
be 10% offset tq
stronger than dog
up load, since a {
to being a require

Do we |
containers)? The
plan, thereby ma
include this if we

What shq
be located in AS
No
No fr
No d

a0 dira for
TG o Tothat (i O T ot IvIiCTtT OGS 7« orioutG oy grv T proctaarc—or

parameters should be included in AS 36100 — although this would require areh
cations. Therefore, please include these items in the agenda for the upcoming (

testing ULD, while
ange from existing
DSP meeting.

Id ULD contours be referenced in AS 361007 The contour certainly majters when testing

mate conditions, see 2.-4.

anel footprint in container shell be included in the +/- 10%,CQ) offset, as oppo
otprint only? This is relevant for all balcony containers, for.éxample AKE when
his information be specified in AS 361007?

e CG offset scenario for non symmetrical load situations needs to be defined,

wards door and not towards aft side when testing AKE for ultimate up Ioa:ﬂ

r side. Another example would be 10% shiftitowards outboard side when testi
hift towards inboard side would be less critical. Should this definition be includg
ment?

bant to specify how to calculatexand test CG offset in containers with do
problem with these containers isithat area of the roof and side/aft panel is larg
ing it difficult to accurately calcdlate and implement CG offset. In which docur
specify it?

sed to the +/- 10%
testing for ultimate

an example would
, since aft side is
g AKE for ultimate
d in AS 36100 due

med roofs (“demi”
er in profile than in
nent do we want to

uld the minimum test-requirements be for the test to be classed as a success, and should they not

B6100 due to being a-requirement specification? Examples would be:
issing or broken.fasteners

hcture of panelsheets or frame structure

hmaged hardware

No s

vered fabrics, braids, webbing or ropes

ULD ghall e freely suspended for a minimum of 3 seconds
ULD [shall’contain the load under ultimate load test without damage that would allow
spherical shape tp €scape

a package of 12.6”

Should specification of degradation for both nets and containers be on top of ultimate load in AS361007?

See 7.

Should the following definition be included in AS 36100: Certification test load = ultimate test load +
degradation factor + CG factor?

ULD Test Methods Work Group
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ANNEX 8 - OSP meeting N° 8 - Scottsdale AZ, April 07, 2003

Attachment 8E

Q

U.S. Department

FAA A.M.O.C. letter (ULD C.G. control )

of Transportatio

Federal Aviation 1601 Lind)Avenue, S.

Renton, W4

In Reply Please Refgr to 00-113- 1039 Dec. 22, 2000

Mr. Charlie Bautz
Director, Operationall Engineering
Air Transport Association

1301 Pennsylvania Ave. Suite 1100
Washington, DC 20004-1707

References: (a) Air Transport Association (ATA) letter dated’November 21, 2000 (ref. No. 2000-A
(b) Cargo Airline Association letter dated May 13, 1999

Approval of an Altgrnative Method of Compliance- (AMOC) to Paragraph (a) «Limitations
Directives (AD) 98-26-18, AD 98-26-19, AD98-26:20 and AD 98-26-21 for certain Boeing 727 Air
Supplemental Type Certificates (STC) Referenced in the ADs

This letter is in respopse to your letter dated"November 21, 2000 reference (a), and the proposed
of Compliance (AMOC) to the above Airwerthiness Directives in which you requested Federal Avi
Administration (FAA) approval for anLAMOC to the paragraph (a) «Limitations.»

The «Limitations» paragraph requires that «The location of the horizontal center of gravity for the
within each containef or pallet:shall not vary more than 10 percent (8.8 inches) from the geometri

Transport Airplane Directorate

Aircraft Certification Service

A 98055-4056

E-091)

in Airworthiness
planes Modified by

Alternate Means
Ation

total payload
c center of the

base of the containel or pallet for the forward and aft direction, and 10 percent of the width from the geometric

center of the base offthe ‘container or pallet for the left and right direction.»

This limitation reiterated the design specification for unit load devices (ULD) provided by National

Aerospace

Standard (NAS) 3610 referenced in Technical Standard Order C90c. The amount of center of gravity (CG) offset

specified in NAS 3610 has been used as one of the load conditions in the design of transport airp
structures.

The Cargo Airline Association (CAA) letter, reference (b), requested a similar AMOC to the refere

lane cargo floor

nced ADs for a

limited time period. The CAA recognized that it was difficult in practice to directly control the CG offset and

committed to supporting the industry in developing an acceptable alternative. We understand tha
provided in the ATA request fulfills the CAA commitment.

t the information
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We have reviewed your proposal and data attached to your letter, reference (a), and find the proposed process
acceptable for the control of the CG offset of the payload in ULDs. This finding is based on the following data
provided in reference a.:

a.

ULD vs. CG weight tradeoff for the airplane and the cargo handling system — Attachment 1, Section 2.

b. Analysis of airplane local floor loading capability as a function of CG offset — Attachment 2 (Aircraft Technical
Services Inc. report 2105, dated Jan. 26, 2000).

C.
8000, dated Februar

y 16, 1981).

d. Methods for shoring compliance to CG offset limitations — Attachment 2, Section 6.

e.

The FAA finds that f
tolerate a CG offset
has the most limiting
in accordance with T
finds that the applica
in ULDs to within ac

greater than 10%, as shown in F G
CG offset allowable in comparison with the strength capabilities of those a
SO C90c or that of the applicable ULD forward and aft and side vertical loc
tion of the guidelines provided in the enclosure to this AMOC will"'eontrol th
Ceptable limits compatible with the effected airplanes capability;

Allowable CG Offset
(Aircraft)
100 R

% 80
£ 60 / A\ :
: w0 X
5@ 20 / \

-60 -40 20 0 20 40 60

Maximum Allowable Lat/Long CG Offset (%)

Each effected opera

obtain approval from

the effective date of

Figure 1

tor will apply the enclosed guidelines as appropriate to their particular or un

the ADs (February 16, 1999). In addition, appropriate airline manuals asso

loading (e.g., Weigh

& Balanhce, Loading, Flight Operation Manual etc.) should be revised to ind

Analysis of cargo handling system restraint capability for 8000 Ib. container — Attachment 2 (Ancara report

Training requirements for personnel who build up ULD payloads — Attachment 2, Sections 4 and 5.

ubject ADs, can
argo floor structure

pplicable ULDs built
ks. Finally, the FAA
b CG of the payload

que operation and

cognizant Flight Standards District Office (FSDO) for implementation withif 28 months after

Ciated with cargo
lude ULD payload

buildup procedures ?pproved by the cognizant FSDO.

This AMOC should be maintained as a part of the airplanes permanent records. The cognizant Principal
Maintenance Inspector (PMI) is to be informed of these requirements.

If there are any questions regarding this approval, please contact Mr. Mike Zielinski at (425) 227-2279.

Signed by Bob Bren

emen for Lirio Liu Nelson, Manager, Standardization Branch, ANM-113
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Guideline for Controlling ULD Payload CG

1. Air carriers which use ULDs for transport of air cargo on B727 airplanes converted by STC to freighters subject to

Airworthiness Directives (AD) 98-26-18, AD 98-26-19, AD 98-26-20 and AD 98-26-21 must ensure that
system manuals include the following information:

A. Definitions of ULD and ULD CG -

i. ULD is a device for grouping, transferring and restraining cargo for transit. It may consist of a
it may be a container.

ii. A container is a rigid structure that performs all the functions of a unit load device.

iii. ULD CG is the location in which all of the ULD content’s weight. including the tare weight of t

their cargo handling

pallet and a net or

he container, can

be considered to be concentrated. Only the CG in the horizontal (fore-aft and left-right) direction
B. Concept of ULD CG versus Weight Trade-off -

Personnel involved ih ULD buildup should be instructed that it is acceptable for the aifcraft, the ¢
system (CHS) and ULD to have ULD CG offsets that exceed 10% for ULD weights less than the

allowable in accordance with the zonal limitations as appropriate to the individuabeffected airplar

Figure 1 illustrates, fpr example, that for a payload that weighs only 50%.of'the aircraft zonal or g
lateral and longitudirjal CG offset can vary up to = 30%.

Figure 1.

Allowable CG O ffset
(Aircraft)

-
o
o

i DS .

i H/I - Tx
20 \

-60 -40 -20 0 20 40 60

% Zone Allowable

T

Maximum Allowable Lat/Long CG Offset (%)

is considered.

argo handling
maximum
es.

osition limit, the

C. Description of Cargo Categories

Personnel involved in the buildup of ULDs should be instructed that, for the purpose of addressing ULD CG, the

cargo carried on effected B727 airplanes is divided into three categories:

e Upto 150 Ibs (Packages and Boxes)
o Over 150 Ibs (Freight)
¢ Non-Standard Cargo and Animals.
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ANNEX 9 - OSP meeting N° 9 - Orlando FL, October 27, 2003

MINUTES

1. Chairman O. Atienza opened the meeting at 08:30am. The proposed agenda ( Attachment 9A ) was accepted,
with the addition of 9.2, FAA ACIP program status and relationship of proposed AC with NAS 3610 / AS 36100.

2. 16 members and - —At
J. Burkdtt R. Gauvin G. Lane

H. van Roaijen
B. Danczyk U. Hartmann B. Lemon S. Sondergaprd
F. Eriksgn R. Hoffmann J.J. Machon M. Tertecki (JATA)
F. Eriksson J. Jackson J. Neeld

Apologies had been|received from N. Lache, represented by B. Danczyk, and H. ©ffermann and ). Risheim (FAA).

3.1 The minutes of the 8th meeting in Scottsdale, AZ, Apr. 07, 2003 were approved without change.
3.2 Review of outdtanding questions and assignments :

The task assignments of the 8" meeting were reviewed and found mostly met, as follows ( numbers refer to 8"
meeting minutes forlease of reference. Items late on schedule are underlined ) :

1 : the bibliography AIR ( co-sponsors : U. Hartmann and R. Fu ) was still not yet drafted. J.J. Machon will
communicate the alfeady agreed principles to U. Hartmann to prepare a first draft,

2 : the AS 36100 7""|draft was produced and circulated for approval ( see 4 hereafter ),

3 : AS 36101 was approved at both AGE-2A and ( after the resulting comments were incorporated ) AGE-2 ballots,
and now stands to be reviewed by Aerospace Council and published (see Attachment 9C),

4 : the AGE-2A ARP 36102 ( ULD testing methods ) working group has held two other meetings in Frankfurt and
Munich, and prepargd a new draft dated Oct. 17, 2003, integrating the comments received and|the OSP response
to the questions askied from the 8™ meeting ( see 6.3 hereafter for change to AS 36102 ),

5 : the ARP 36103 ( ULD CG-control means ) draft was circulated to the OSP by the co-spongors for review and
approval prior to intgnded/AGE-2A ballot,

6 : the ARP 5597 ( AGE-2A project 97-04, ULD inspection and serviceability limits ) first draft had been circulated to
AGE-2A but disapproved in its present form by a significant number of members. It will be rediscussed at the AGE-
2A meeting,

7 : the environment degradation testing project was started by Bridport-Aviation, but it is a long term R & D project
to be addressed when actual findings will be available,

8 : the "decision record" AIR ( sponsor: J.J. Machon ) was still not yet drafted, it being felt more appropriate to await
ballots and comments incorporation,

9 : the ARP 5492 ( missing restraints, sponsor : B. Danczyk ) draft was balloted through AGE-2A without
disapproval, but with extensive editorial comments that are being incorporated prior to AGE-2 ballot.
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4. AS 36100 7" DRAFT DISCUSSION : (see attachment 9B summary)
4.1 Scope wording :

The proposed revised new wording in § 1, Scope (also in § 3.1 and 6.1 ) to identify "9g" ULDs are not part of the
scope was approved. [ M9-01]

4.2 Base underside :

The proposed new wording in § 4.10.4 to refer in more general terms to edge profile's geometry as well as both
conveyance and restraint systems was approved. [ M9-02 ]

4.3 Revised UC codes A7, B7, M2 .

After again reviewin
under TSO C90(c) ir
with K4, L5 and L6 4

3610 configurations.
4.4 Revised minim

As directed by item
evidence available 4§
incidents recorded
cases of container |
leads to conclude a

an increase. Howevér, the Airbus files did not include any of the'more sensitive LD1 containers,

Boeing data that mi
made known they w

as a minimum height,

dnd documented at Airbus, it was found container:design at 2.12" still res

g the relationship between AS 36100 and expected continued use ofleatlier ULDs approved
accordance W|th NAS 3610, the proposed new codes were unanimously gpproved, consistent
pproved at the 8" meeting, in order to avoid a risk of confusion with, slightly less stringent NAS
[ M9-03 ]

im container recess height :

4.4 ( UC K4 ) of the 8" meeting minutes, N. Lacheyand J.J. Machon had researched the
s to container recess height, currently minimum_ 242" as per NAS 3610. Based on in-flight
ults in a number of
these occurrences
is evidence justifies
and no equivalent
994, J. Simmons )

bmming against aircraft vertical and side restraints. Geometric analysis ol
minimum of 2.25" is required, without margin,“to avoid their reoccurring. Th

ght have contained them was available;*though Boeing had long ( since

bre in favor of an increase of this minimum value. Accordingly, the proposa
thus leaving a little ( ¥4 in ) verticalyclearance margin.

After discussion, thip

proposal was unanimously(approved. It will apply not only to UC K4,

| was to adopt 2.50"

but to all container

configurations, with the exception of UCs G and R. [ M9-04 ]

NOTES: (1) UCs G ahd R minimum recess <height currently is at 2.25", while these units, inherently mgch more rigid, do not
exhibit tendencies to insufficiend vertical clearance. There is no identified need to changq the existing industry
specificafions for these sizes.

(2) any maximum or recommended recess heights, vs minimum, do not impact safe restraint of
hence remain to be défined by industry design specifications. The IATA ULD Panel, also
October 30, agreed(the ' minimum recommended value will remain at 3.50".

containers in aircraft,
heeting in Orlando on

4.5 Size B ultimate Joad condition :

It was agreed to cha ] condition 16 of NAS

3610 in order to reflect main deck use.

[M905]

4.6 Sizes G and R seat track location :

As agreed per 4.3 ( UC G1 ) of the 8" meeting minutes, the 7" draft proposed to increase the minimum distance
from base edge to track centerline to 48 mm ( 1.89in ), vs 41 mm ( 1.62 in ) for sizes A, B and M.

Discussion evidenced this proposal, based on 30.2 mm ( 1.19 in ) minimum latching clearance, resulted in a 7.4 mm
(10.29 in ) minimum extrusion thickness alongside the track's outer edge, significantly more than the equivalent 4.1
mm ( 0.16 in ) provided for in sizes A, B and M with lower 26.5 mm ( 1.12 in ) latching clearance. However, it was
recognized the geometric situation was not identical in the vertical plane, where on "thin" pallets the track usually is
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integrated into the thickness of the edge rather than alongside it as on "thick" pallets. The Panel concluded the
proposed minimum value should be slightly reduced, aiming at keeping typically ¥z in minimum extrusion thickness (
corresponding to 47 mm ( 1.85 in ) minimum distance from base edge to track centerline ) in order to guarantee the
required strength. [ M9-06 ]

4.7 Fractional vs integer inches net fitting spacings : [ M9-07 ]

For configurations G1, L6 ( former L2 ) and R1 pallets, original NAS 3610 net attachment spacings are not an
integer in inches, thus cannot be met with the optional continuous AS 33601 track at 1.0" increments defined in AS
36100. It was agreed these spacings will be changed to the nearest integer value in order to be consistent with

optional continuous track.
4.8 Separate pallet

The question put to
containers and pallg
and one drawing on
to underline the net

4.9 SizesPand Q t

The 7" draft's propo
and Q ) of 8" meetir

|/ container drawings :

the floor was, configurations K4, L5 and L6 for the lower deck show)\se
ts ( carried over from NAS 3610 ) while the others do not. It was agreed th
y will be used as in the other configurations. A general note will becadded in
httachment points shown may not apply to containers.

psting restraint configurations :

sed single container testing restraint conditions for sizesP and Q, as reque
g minutes, consistent with other lower deck RC K and Ly were approved.

4.10 Other comments and questions ( in AS 36100 sequence ) :

4101 (§1.2):no
identified in the U.S
agreed to delete th
approval' in the ne
technical ( performa

4102 (§21.1):it
to TSO C90 ( latest

410.3 (UCA7/B7

U. Hartmann pointe

aircraft certified under CAR-4B regulations(still flying commercial service
It was accordingly agreed to delete the words "or earlier CAR-4B Regulaf]
e sentence "They may continue to.be manufactured under the provisio
t paragraph, since it was felt this allowance pertained to the regulatory (|
nce requirements ) scope.

was agreed to delete "[ d ?-J\;-since there is not yet any TSO C90(d) revisiq
published revision applies,\per § 2.1 heading ).

M2 /N1/81): C.Githeights [ M9-08 ]

to fit main deck opg¢ration, and was' both unnecessary and unpractical for testing if applied t
dedicated lower de¢k contour-3{e.g. a typically 64" high container tested for 48" C.G. heigh
somewhat less than|16" height-to arrange for the test load ( see draft AS 36102 ).

After discussion, it

astagreed this difficulty also arose with nets, when their maximum height

only. The Panel unapimously approved adding in each of the concerned configurations ultimate

barate drawings for
is was not needed,
§ 7.2 after Table 1

sted per 4.3 (RC P

vith ULDs could be
ons". It was further
s of their original
TSO ) rather than

n, and to refer only

out that the 48"'maximum C.G. height shown throughout the ULD configurations was intended

b containers with a
t would leave only

was for lower deck
oad criteria Table a

Note 2 to read : " 2 = for containers and nets, 55% of maximum height, limited to the maximum shown ". The figure
of 55% was determined to maintain a 34" C.G. height for typical 64" high containers or nets. The 48" height shown
will always be applicable to pallets, which may be used on main deck without a contour limitation.

4.10.4 ( UC K4 ) : C.G. height : the same situation occurs with a 45" high LD3-45 A320 container, which when
tested for 34" C.G. height would leave only less than 9" for the test load. It was thus also agreed to add a Note 2 to
read : " 2 = for containers, 55% of maximum height, limited to the maximum shown ", resulting in a 25" maximum
C.G. height for this container. This note will not be applicable to nets, since a LD3-45 symmetrical contour net can
also be deployed to a full 64" high unsymmetrical LD3 contour. [ M9-09 ]
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4.10.5 ( UC R1) : O. Atienza presented for consideration the alternate case of a "thin" 96x196" pallet without side
blocks, planned to be restrained lengthwise on B767-300F main deck as a conventional 88 or 96x125" pallet but
with 4 end locks instead of 3. Separate UC and RC sheets would be required if included. The Panel determined this
new unit did not meet the originally agreed selection criteria, i.e. sufficiently large number of in-service units and
interlining capability between at least two aircraft types. It will not be included, subject to possible reconsideration at
the first 5 year review of AS 36100, should it then meet these agreed criteria. [ M9-10 ]

4.10.6 ( RC R1) : for consistency with the other testing restraint configurations, it was agreed to change the 24.75"
restraints spacing on the long sides to 25.0".

4.10.7 Conclusion :

With the changes a
where it should be s
a brief ( one month

results may be cons

5. AS 36101, LOAD
The draft AS 3610

comments at AGE-2
continued processin

6. ARP 36102, TES]
6.1 /6.2 Working gt

| . . . I | the draft_had I
Libmitted for AGE-2A ballot. The so amended 8" draft would be circulatedht
period of last comments, then submitted for AGE-2A ballot no later than.D
dered at the spring meeting

DISTRIBUTION MODEL :

( standard load distribution model ) was approved{with a significant
A ballot, then, after incorporation of these comments,)AGE-2 ballot. The
j for submittal to Aerospace Council and publication™See Attachment 9C fo

[ING METHODS :

oup reports :

Subsequent to the
working group mee
group produced a 2
shortly prior to the

Though this is an A
for full consistency

6.3 Draft discussi

Seneva, Nov. 2002, working group~meeting and the Apr. 2003 8" OsP
ngs were held in Frankfurt, July«9; 2003 and Munich, Oct. 6, 2003. As 4

draft, dated 2003-10-17, putitogether by F. Eriksen, that was circulated
eeting. It will be further diseussed during the AGE-2A meeting ( see minutes

Q

E-2A project, OSP members were invited to attentively read it through and
ith the draft AS 36100.

n:

In general, the Pangl believed-the 2" draft now strikes the right balance between mandatoryj
allowable methods flexibility, and thanked the working group for succeeding in this difficult devel

Discussions focused ardund the proposed "contents" definition to materialize the test results
rupture to the extenf of discharging its contents" ), § 4.2.4.2 and 4.4.4.2 : the proposed refere

the near final stage
b OSP members for
pc. 31, so that ballot

number of editorial
Panel approved its
summary report.

meeting, two other
result, the working
to Panel members
thereof ).

comment if needed

testing criteria and
bpment.

"The unit shall not
nce 254 mm (10 in)

cube was geometrically determined based on tyfical pallet net mesh size, but constitutes a quite light and small
item. E.g., at average cargo density of 160 kg/m” ( 10 Ib/cu.ft ), this cube would weigh only 2.6 kg ( 5.8 Ib ), much
less than any typical piece of cargo. Even at twice this density ( the proposed though questionable definition for
"non frangible cargo" in the draft FAA AC on Cargo Operations ), it would weigh only about 5 kg ( 11 Ib ). Also, cubic
packages are hardly ever met in air cargo, where packages usually have the shape of a parallelepiped (i.e., a
10x16x20" box, for instance, would seem a more representative shape ).

The Panel recommended that research take place in order to determine a more realistic "pass or fail" criterion,
closer to what small cargo packages usually look like. J.J. Machon will research the ISO standards relative to
commodity packaging sizes in order to determine a smallest standard size, which might be a rational reference,
and communicate the results to the working group for consideration.
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SAE

In view of the document's quality and the requirement to strictly enforce the mandatory criteria, the Panel further
recommended that a change to AS, rather than ARP, status be considered. This will imply some editorial updating
to meet the SAE Technical Reports Style Manual requirements applicable to an AS, such as checking the
respective uses of "shall" and "should", etc...

The unanimously agreed course of action, subject to endorsement by AGE-2A, was : leave one month, up to Nov.
30, for OSP members comments to the document sponsors, update the draft into AS form together with any
changes that might result from either these comments, or those of AGE-2A members, or research on packaging
sizes, then submit it for AGE-2A ballot no later than Dec. 31, so that ballot results may be considered at the Spring
2004 10™ meeting.

7. ARP 36103, ULD C.G. CONTROL METHODS :

The proposed 1° drn;tft was submitted to Panel members by sponsors M. Arcelle and J.J. Machon on July 15, 2003
and received no compments. Document review resulted in a number of editorial changes ( deletion) of ARP 5595 as a
reference since not Yised in the text, replace the word "stiff' by "rigid", etc.. ), noted down.
The draft was unan|mously approved for submittal to AGE-2A ballot by the end ofNov., 2003| with the identified
editorial changes.
8. PROJECT AND TSATELLITE" DOCUMENTS PROGRESS REPORT :
The targeted progress stage of the main documents involved now stood.as follows :
Document Draft | OSP AGE-2A  AGE-2 Aerosp. . Rublished Contents
# approval ballot ballot  Council
AS 36100 8 Nov. 03 Jan. 04 2004 ? Airworthines$ requirements
AS 36101 3 June 03 Aug. 03 Oct. 03 *Nov. 03 Jan. 04 ? Load distribution model
AS 36102 4 Nov. 03 Jan. 04 2004 ? ULD testing ethods
ARP 36103 2 Oct. 03 Nov. 03 2004 ? C.G. control methods
AIR XXXX 1 open ULD bibliography
AIR XXXX 1 open AS 36100 decisions record
ISO 11242 N.A. . N.A. NA. NA. 1995 Pressure equyalization
AS 1825 B N.AY NA. NA NA 1999 ? Allowable coptours
ARP 5486 NA NA NA N A 2002 Pallet utilization guidelines
ARP 5492 N.A. Oct. 03 Dec. 03 ? 2004 ? Missing restraint procedure
ARP 5595 N.A. NA. NA.  NA 2003 Straps tie-down guidelines
ARP 5596 N.A. NA. NA NA 2003 Cargo shoring guidelines
ARP 5597 under discussion Inspection & serviceability
ARP XXXX not yet assigned Maintenance requirements
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9. FAA MATTERS :
9.1 NPRM N° 2002-NM-91-AD and possible straps TSO :

The panel was briefed on contents and response of the NPRM regarding STC approved straps and the objective
pursued by AGE-2A to obtain a TSO for straps based on both AS 5385 A ( design and testing ) and ARP 5595
(installation ). It was discussed whether AS 36100 could / should contain provisions for straps tie-down on pallet
edges, but unanimously agreed this was not feasible due to the variety of parameters to be taken into account. The
performance parameters currently stated in AS 36100 for pallet edge track are appropriate to safely support the use

of straps if the operat

ional utilization rules in ARP 5595 are complied with.

9.2 ACIP program and relationship of proposed AC with NAS 3610/ AS 36100 :

The Panel was brief
prepared. It welcome
be no direct relations

10. FOLLOW-UP A
10.1 Task assighm
1. Bibliography AIR 1

2. AS 36100 8" draf
Panel and then to AG

3. AS 36101 to proce

4. AS 36102 4" draft
to AGE-2A ballot ( H.

5. ARP 36103 edited

6. ARP 5597 ( AGE-2
ballot disapprovals, a

7. Environmental deg
test method ( J. Neel

8. OSP agendas, wo
future users of AS 36

these developments in the interest of increased safety, but unanimously ag
ip between NAS 3610/ AS 36100 and the proposed operational rules.

TION :
nts prior to the 10" meeting :
P draft to be prepared and circulated ( U. Hartmann, R. F))

to be prepared and circulated ( J.J. Machon ) baséd on the meeting's deg
E-2A ballot ( H. van Rooijen ). B. Lemon advised the'.bmp electronic format i

ed to Aerospace Council and publication ( J.J.Wlachon )

to be prepared and circulated ( F.Eriksen;2U. Hartmann, J. Neeld ), first to th
van Rooijen ).

1% draft to be submitted for AGE-2A’ballot ( M. Arcelle, J.J. Machon ).

A Project 97-04, ULD inspection and serviceability limits) to be revised to res
nd reballotted through AGE-2A ( U. Hartmann, H; van Rooijen ).

radation testing : theSRanel to be kept informed of work advancement on a
j. Long term project.).

king documentsand minutes to be compiled into an AIR to constitute a reco

10.2 Work completi

n objectives and planning :

Operations being
reed there should

sions, first to the
5 acceptable.

e Panel and then

olve first AGE-2A

bossible standard

d of decisions for

100 ( J.J. Machon ). The Panel recommends it be classified in document seqiience.

It was felt the 8™ drhft AS 36100 as in principle now deflned should be flnal subject to any urther comments
possibly resulting frorm-stre battotp ret—The results of the
AGE-2A ballots of the various documents including AS 36100 WI|| be examined at the 10 OSP meeting planned
on Mon. Apr. 26, 2004 in San Antonio, TX .

The general goal is all the main documents be published by SAE by Fall 2004, or earlier. The next step will be
formally presenting the document to the FAA and requesting a TSO C90 amendment. It was not possible to discuss
it further in the absence of the FAA representatives with the Panel, and it is hoped a detailed course of action can
be agreed with them at the 10" meeting.

11. Meeting closure :
Chairman O. Atienza thanked the attendees for their valuable inputs, and closed the meeting at 06:00p.m.
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ANNEX 9 - OSP meeting N° 9 - Orlando FL, October 27, 2003

Attachment 9A AGENDA

1. Adoption of agenda.

2. Membership revi

ew.

3. Review of minutes of meeting N° 8, Scottsdale AZ, April 07, 2003 :

3.1 Minutes approv

al.

3.2 Review of outstlanding questions and assignments.

4. AS 36100 7" drg
4.1 Approval of rev
4.2 Approval of rev
4.3 Approval of rev
4.4 Approval of rev

ft discussion ( dated June 15, 2003 ).

sed scope wording in 1, 3.1 and 6.1.

sed sentence on base underside in 4.10.4.

sed UC codes A7, B7, M2, consistent with K4, L5, L6,

sed minimum container recess height 2.50" ( sizes'G and R 2.25" ).

4.5 Approval of sizI B ultimate load condition revised to NAS 3640'load condition 16 (main dec

4.6 Approval of siz
4.7 Discussion of fi
4.8 Discussion of s
4.9 Approval of pro
4.10 Other commen

5. AS 36101, Load
Discuss AGE-2A ba

6. ARP 36102, UL
6.1 July 09, 2003 Fi

s G and R seat track centerline minimuminset 48 mm ( 1.89" ).
Actional vs integer inches net spacings ( UC G1, L6, R1).
bparate pallet / container drawings in UC K4, L5, L6.

pbosed RC P and Q single unit testing restraint conditions.

ts or questions and.epen discussion.

distribution model-( dated August 30, 2003 ):
llot commentstincorporated into 3" draft and review results of AGE-2 ballot.

) test methods discussion ( dated August 14, 2003 ).

rankfurt WG meeting report.

la)

).

6.2 October 06, 2003 Mtmch- W& meetingTeport:

6.3 Draft highlights, status and discussion ( NOTE : AGE-2A project. OSP discussion for consistency check purposes ).

7. ARP 36103, ULD CG control ( M. Arcelle, J.J. Machon sponsors ) : 1% draft review ( dated July 15, 2003 ).

8. Progress report of additional "satellite" documents in AGE-2A, AGE-2, Aerospace Council.

9. Summary of FAA NPRM N°2002-NM-91-AD and possible straps TSO. Relationship with AS 36100.

10. Follow-up action :10.1 Task assignments for the 10" meeting.
10.2 Work completion objectives and planning. TSO C90 revision procedure.
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ANNEX 9 - OSP meeting N°9 - Orlando FL, October 27, 2003

Attachment 9B

AS 36100 7™ draft summary

Reference : minutes of OSP meeting N° 8, Scottsdale AZ, Apr. 07, 2003

th th

The attache lated prior to the
Scottsdale 8" OSP eeting ( for a record of the main changes introduced into the 6" draft, see explanatory report
dated March 15, 2003 ), based on the decisions reached at that meeting. This draft is expected tp be final, or nearly
so, before starting the balloting process, subject to OSP approval. It remains at 31 pages, ‘all'che¢ked and updated.

bs introduced from the 6th draft are as agreed by the 8" OsP meeting (s
( the wording not from original NAS 3610 is not anymore underlined as in pr

its minutes ) and
vious drafts ) :

The main chang
highlighted in yellow

- reworded sentenc¢ in 1, Scope, 3.1 and 6.1 in line with FAR 25.561 ta identify "9g" ULD
modified in accordance with FAA and OSP remarks ( proposal, based on legal check by J. Jacks

5 are not covered,
bn ),

- word "certificated"
added at the end of

systematically replaced by "approved" throughout,*and sentence from TS
.2, based on FAA input,

D C90c clause (e)

ULD configurationy :

- all ULD configuratign drawings were electronically redrawn<’ .bmp format ), incorporating the agfeed changes,

reed K4, L5, L6, to

- configurations A, B| M : configuration codes changed.(“A7, B7, M2 ), consistent with already ag
9™ OSP meeting.

avoid confusions with former NAS 3610 certifications:still in service. Proposed to be discussed at

.50" for containers
" it is felt thick and

- configurations A, B, K, L5, M, N, P, Q, S : minimum recess height increased from 2.12" to 2
(based on data subnpitted by N. Lache ). This minimum height for sizes G and R remains at 2.25
stiff bases do not prgsent the same interference problems as thin ones,

- same configurationp : added min. and“max. base edge thickness, not always shown in NAS 3610 ( rationale : why

specify the undersid¢ clearance of vertical restraint in the RCs, if the base edge thickness is unsp

- size B : the ultimatg loads_and’ maximum CG height were tentatively changed from NAS 3610
load condition 16, Hecause ‘the former did not allow for main deck use. Proposed to be dis

ecified ? ),

load condition 7 to
tussed at 9" OSP

meeting. [ 9B-01]]

- sizes G and R pallets : introduced 48mm ( 1.89" ) min. distance from seat track to edge ( proposal ),
- sizes P and Q ( containers only ) redrawn in line with the other configurations.

NOTES : - for configurations G1, L6 ( former L2 ) and R1 pallets, original NAS 3610 net attachment spacings are
not an integer in inches, thus cannot be achieved with optional continuous AS 33601 track at 1.0" increments.
Should it be changed ? Proposed to be discussed at 9" Osp meeting.

- configurations K4, L5 and L6 show separate drawings for containers and pallets ( carried over from NAS 3610 )
while the others do not. Is it necessary to keep them ? Proposed to be discussed at 9" osp meeting.
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Restraint conditions :
- restraint conditions K, L, P, Q ( lower deck only ) : note on vertical rollers added, [9B-02 ]

- restraint conditions P and Q redrawn with single container, similar to K and L ( B767 stacking covered by
additional base force at testing ).

Submitted for Panel evaluation and discussion at the 9" , Montreal Que, Sept. 8, 2003, OSP meeting. In order
to save time at the meeting, however, all members are invited to send their comments by e-mail prior to it, so that
prior discussion can take place if needed, and they can be consolidated and circulated for meeting preparation.

In view of the draft being close to final, all members are also strongly requested to cross-check all dimensions
and tolerances shown, in order to spot any inadvertent error that might still have gone unnoficed though several

were corrected whilg preparing this 7" draft.
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ANNEX 9 - OSP meeting N°9 - Orlando FL, October 27, 2003

Attachment 9C

AS 36101 explanatory report for AGE-2 ballot ( Sep. 2003 )

This draft AS was developed within AGE-2A and its NAS 3610 Oversight Panel in order to be one of the "satellite"
documents of future AS 36100, intended to be the reference document for a TSO C90(d) revision. It had been
determined by the Panel an industry standardized method was necessary to provide a single agreed way to
compute the effects of load C.G. deviation onto the ULD and its restraint system and supporting structure, vs

several different metfods currently used.

The technical contenjts of the proposal are based on initial analysis approved by the OSP. The'main difficulty arising
is discrepancies in cgrtain main deck cases between the area loads resulting from CG offset and
load defined in AS 36100 for ULD bases, as follow :

AS36100 | Maximum [ Usual | Main/ | Outer | Area load ( Ib/sq.ft ) resulting from CG offset
yc Area load | MGW | Lower | Area on an area of X % ¢fthe base

Ib/sq.ft Ib Deck | sq.ft 100 % 80 % 72 % 64 %

A 209 10200 |LD |76.4| 133 167 208
15000 |MD |76.4| 196 245 306

B 209 10000 | MD 66 154 189 237
G 418 30000 [MD |159 188 N.A. 262 N.A.
209 3500 |LD [25.8| 135 169 212

5 209 7000 | LD »152.4| 133 167 209
6 209 70004LD |[52.4| 133 167 209
209 11250 |LD |83.3| 135 169 211

45000 |[MD |83.3| 180 225 281

209 5600 | LD 41 136 170 213

7500 |[MD | 41 | 183 228 285

209 2700 (LD |19.7| 137 171 214

Q 209 5400 |[LD [40.3| 134 167 209
R 418 25000 (MD ([131 191 N.A. 265 N.A.
S 209 5100 |LD [37.6| 135 169 212
7500 |[MD |37.6| 199 249 311

he maximum area

The solution for such discrepancies (underlined in the above table, mostly for sizes A and M and their half-size
derivatives N and S on the main deck) is shown under § 3.1.4 (b) of draft AS 36101. It is to be noted, however, for
most ULD cases computation rather exactly fits the agreed AS 36100 maximum base area load.
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The CG eccentricity trade-off wording under § 4.1, including Figure 2, is taken verbatim from the FAA (Transport
Airplane Directorate, Aircraft Certification Service) document 00-113-1039 of Dec.22, 2000, "Approval of an
Alternative Method of Compliance (AMOC) to ... Airworthiness Directives ... for certain Boeing 727 airplanes",
issued as a result of the ATA's ULD CG Task Force supported by the OSP. This ensures consistency with FAA
requirements. Though this document is limited to B727s, its principle is clearly applicable to all airplanes. It was felt
inappropriate, however, to directly refer to it in AS 36101 because of this limited applicability and scope.

The document was approved by AGE-2A and the OSP, including FAA representatives. The attached draft
incorporates the comments received as part of the AGE-2A ballot (particular thanks to Jim Jackson for his extensive
contribution).
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ANNEX 10 - OSP meeting N° 10 - San Antonio TX, April 26, 2004

MINUTES

1. Chairman O. Atienza opened the meeting at 08:30am. The proposed agenda ( Attachment 10A ) was accepted.

2. 16 members and observers were present :

O. Atienza (Chmn)

Special welcome was expressed to new attendees E. Moradians (Ancra) and M. Spry (Boeing car

Apologies had bee
the plenary AGE-24

3. Review of minutes of the 9th meeting in Orlando, FL, Oct. 27, 2003.;

3.1 The minutes wq
the maximum value|

3.2 Review of outs

The task assignme
meeting minutes §

1 . the bibliographly AIR ( co-sponsors :

J. Burkett J. Jackson E. Moradians C. Stratford

B. Danczyk N. Lache J. Neeld M. Tdrlecki

F. Eriksen B. Lemon S. Sondergaard H\ van Rooijen
R. Hoffmann J.J. Machon M. Spry

h received from H. Offermann and J. Risheim (FAA). However,J. Risheim w
meeting on next day, where TSO revision procedures could‘be discussed.

re approved with the following change : in § 4.4, "NOTE (2), page 2, last line
recommended not to be exceeded.." by "..the-minimum value..".

anding questions and assignments :

nts of the 9™ meeting were reviewed-and found mostly met, as follows ( ny
0.1 for ease of reference. Iltems late‘on schedule are underlined ) :

U. Hartmann and R. Fu ) was still not yet drafted

communicate the al

2 : the AS 36100 8
(see 4.1 hereafter )

3 : AS 36101 was ¢

then by the Aerospace Councilafiid was published in January, 2004.

4 : the AGE-2A AS
(see 4.3 hereafter )

ready agreed principles to U./Hartmann to prepare a first draft,

" draft (AGE-2A ballt)'and 9" draft (AGE-2 ballot) were produced and circy
pproved at bothyAGE-2A and ( after the resulting comments were incorporatg

36102 ULD testing methods ) working group sent out the revised 3 draft

5: ARP 36103 (U

jo systems).

ould be attending

replace "..agreed

mbers refer to 9"

J.J. Machon will

lated for approval

d ) AGE-2 ballots,

on Apr. 21, 2004

Im atal e Uaottad thoe L AC A

| ilils ] 4 o
= arta Starta

AN Al ol w=ills)
ZT\C Al Ty

to be sent to the

Aerospace Council

Lo ) b P’
Do O CUTMTOTr e arntsS™ ) was vanutiTUutamoayiT 77O T

( see 4.4 hereafter ),

6 : ARP 5597 ( AGE-2A project 97-04, ULD inspection and serviceability limits ), sponsor U. Hartmann, disapproved
at its AGE-2A ballot, is still expecting a redraft to be circulated,

7 : the environment degradation standard testing methods project was started by Bridport-Aviation, but it is a long
term R & D project to be addressed when actual findings will be available,

8 : the "decisions record" AIR ( sponsor: J.J. Machon ) was still not yet drafted, it being felt more appropriate to

await ballots and comments incorporation. It will be attempted to present a first draft at meeting N° 11.
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4. Review of documents ballot results and resolution of ballot comments :
4.1 AS 36100 ( reference AS 36100 9" draft, dated Feb. 20, 2004, see attachments 10B and 10C summaries)

One disapproval ( Fred Grahme's ) at the 8" draft's AGE-2A ballot was successfully resolved, with the resulting
change introduced into AGE-2 ballot's 9" draft. This change concerns § 4.11, Environmental degradation, where the
text is now identical to FAR 25.603 (c). This completes full incorporation of FAR 25.603 wording, with 25.603 (a)
already in § 4.1, Materials, and 25.603 (b) in § 5.3, Test methods, according to the subject concerned. This
resolution was fully approved by the Panel.

Another disapproval ( Chris Stratford's ) was recorded at AGE-2 ballot. A number of items therein were due to
insufficient familiarity with the OSP's previous work and the absence at this stage of the "decisions record AIR"
intended to provide j justificati i i i is's_concern remained,
however, as to the |ower deck restraint case for sizes A and M with 4 forward and aft latchep ( NAS 3610 load
condition 8 or 9 resgectively, restraint condition 9 ), where there is an unrestrained length of 60"} rather than 25" as
per AS 36100's appl|cable RC A, in the center of each long side. Panel discussion evidenced thaf :

(a) the OSP's assegsment had been that for sizes A and M NAS 3610 load conditiofi 18 ( ultim
000 Ibs ) with 5 latdhes at 25" spacing effectively was the ULD testing worst case] vs NAS36
(ultimate upward load 22 500 Ibs ) or 9 ( ultimate upward load 25 200 Ibs ) wjth(4 latches at 50"|maximum spacing.
Therefore, a ULD tgsted and certified to AS 36100 UC A or M under RCG{A would be morg than adequate to
withstand the typicallactual aircraft lower deck restraint condition with 4 latches ( NAS 3610 restrjaint condition 9 ) at
significantly lower ULD MGW. This assessment was checked and still ‘'stands. No additional |RC is required for
(lower deck) ULD testing.

ate upward load 38
10 load condition 8

(b) what is at stake
geometry, whatever

here is an example of the separate assessment of the ULD itself and the acfual aircraft restraint
it is. This is in principle covered by the last sentence in AS 36100 § 3.3. Hpwever, other ballot

comments also evid
understanding by fu
suggested by Gary L
"(The applicable res
be replaced by :

" The ULD restraint
for the ULD. They 4

implementations ma]z/
i

restraints, among o

(c) determination o
condition 9 will then
event of a missing re
EI value in order to
on the grounds that

nced that this condensed sentence is not always readily and fully understoqd. To ensure better
re document users, the panel agreed to replace it by the equivalent but mdre detailed wording
ane's comments, as follows :
raint conditions) ;
M10-01 ]
conditions and ultimate loads included herein are intended to represent a
re not intended to represent aircraft cargo handling system restraint des
vary from the UlDytest parameters stated herein in such areas as nu
ers, as long as they stay within the worst case ULD capabilities herein."

prst case capability
gns. Actual aircraft
pber and spacing of

the allowablerULD MGW in an aircraft's lower deck system meeting e.g. NAS 3610 restraint
pertain t0 the airframer or cargo system designer, same as, e.g., reduced allowances in the
straint,sete... In this respect, the OSP had originally planned to introduce a minimum base edge
make‘stich assessment more standardized and straightforward. This had been later dropped,
such an EI value already is implicit in the fact a ULD successfully passefl its ultimate loads

tests, and can be

oug IS remains true, consideration of the evidenced

misunderstandings led the Panel to unanimously agree, for clarification, to reinstate this requirement as it had been
previously agreed, but with a somewhat lower minimum requirement, as follows :
"4.10.4 Base performance ", add :

" All ULD base edges shall have a minimum vertical EI value of 5x 107 N.cm? (1.75 x 10 ¢ Ib.in? )."

[ M10-02]

NOTE : the actual figure above was subsequently determined and approved by the AGE-2A plenary meeting on Apr. 28. The
detailed rationale and computation are shown in revised Attachment 10E hereafter.

The other comments received at either AGE-2A or AGE-2 ballot were reviewed as follow :
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