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A. NUMBER B. PHASE C. DATE
FLIGHT PAYLOAD STANDARDIZED HAZARD CONTROL REPORT | STD- ExHAM-1 il 2013213
D. PAYLOAD, DTO, DSO or RME (/nclude Part Number(s), if applicable) HAZARD TITLE E. VEHICLE
ExHAM (Exposed Experiment Handrail Attachment Mechanism) STANDARD HAZARDS HTV, ATV, Progress, ISS

F. DESCRIPTION OF G. HAZARD CONTROLS: (complies with) H. . VERIFICATION METHOD, REFERENCE, AND STATUS:
HAZARD: APP.
5. Shatterable Material Meets all that apply: N/A
Releass
a) All materials are contained. O
b) Optical glass (i.e. lenses, filters, eic.) components of O
crew cabin experiment hardware that are non-stressed
(no delfa pressure) and have passed both a vibration
test at flight levels and a post-test visual inspection.
¢)  Shutile payload bay hardware shatterable material ]
compnenante fhat swoinb loce than 0 D8 1 7419 } ﬂnd are h
tural.
1ls <$< [ — E] %) i AN
NSEIZEE ah 737 (STD-EXHAM-06
Note: Include a listing and figure(s) of shatierable material(s) as an aitachment.
I[ 6 Flammable Materials “Meets one or more of the Tollowing: 1) MIUL will be reviewed and approved by JAXA: CLOSED (KRS1-12-X082A ExHAM |1
| MIUL, dated 2012.09.21) 1
1 a) A-rated r_naterials selected from MAPTIS or applicable iy 1
: IP materials process. 2) MUA will be reviewed and approved by JAXA if necessary: N/A (Materials that need :
[ b) Flammability assessment per NSTS 22648, JSC 20383, | [g | MUAs arenotused in ExHAM) 1
1 or applicable Intemational Pariner materials process. 1
1
1 7. Materials Offgassing Meets one or more of the following: 1) MIUL will be reviewed and approved by JAXA: CLOSED (KST-12-X082A ExHAM ()
1 ) MIUL, dated 2012.09.21) 1
1 a) Ofigassing tests of assembled ariicle per O 1
I NASA-STD-6001. 2) MUA will be reviewed and approved by JAXA if necessary: N/A (Materials that need (1
i 1
: b) Offgassing evaluation per: MSFC-HDBK-5271JSC or | MUAsarenotused in EXHAM,) I
| 1
L |

MAPTIS.

MRZERDFEEIZEET HE89(STD- ExHAM 07)
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PAYLOAD HAZARD REPORT a. NO:  EXHAM-02
b. PAYLOAD: c. PHASE:
ExHAM (Exposed Experiment Handrail Attachment Mechanism) II1
d. SUBSYSTEM: e. HAZARD GROUP: f. DATE:
Structure Collision 2013.3.19
g. HAZARD TITLE: i. HAZARD CATEGORY
Structural Failure of EXHAM. Handhold or Handhold interface structure [X] CATASTROPHIC
[] criTicaL

h. APPLICABLE SAFETY REQUIREMENTS:
SSP 51700, 3.9.1 Struetural Design, 3.9.3 Stress Corrosion. SSP 52005, SSP 30559

J- DESCRIPTION OF HAZARD:
Failure of EXHAM structure, Handhold or Handhold interface structure could resulf in floating and collision to JEM and/or EVA
crew and/or ISS hardware.

k. HAZARD CAUSES:

(See continuation sheet)
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. HAZARD CONTROLS:

(See confinuation sheet)

m. SAFETY VERIFICATION METHODS:

(See continuation sheet)

n. STATUS OF VERIFICATION:

(See continuation sheet)

o. APPROVAL

PAYLOAD ORGANIZATION

SSP/ISS

PHASE |

PHASE Il

PHASE I
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PAYLOAD HAZARD REPORT CONTINUATION SHEET a. NO: ExHAM-02

b. PAYLOAD: ExHAM (Exposed Experiment Handrail Attachment Mechanism) c. PHASE: 1III

k. HAZARD CAUSES:

1. Structural failure of Handhold or Handhold interface structure by external load

1.1 Structural failure of Handhold by external load
On-orbit load such as EVA kick load, handling load. JEMRMS collision load, cyclic acceleration of 0.2 g max by reboost may
cause structural failure of Handhold and ExHAM to be released from Handhold.

1.2 Structural failure of Handhold interface structure by external load
On-orbit load such as EVA kick load, handling load. JEMRMS collision load, cyclic acceleration of 0.2 g max by reboost may
cause structural failure of Handhold interface structure and ExHAM/Handhold to be released from Handhold interface structure.

. HAZARD CONTROLS:
1.1 To confirm that applied load to Handhold through EXHAM is within strength capability of Handhold.
Note: As for EVA kick load, NCR is applied for approval (Refer fo NCR-ExHAM-1).
<Op> ExHAM shall be relocated for any EVA task where ExHAM is located within the EVA worksite envelope or translation
path volume, and caution will be included in EVA procedures for EXHAM itself or EVA around theExHAM so that special
attention should be paid not to kick the ExHAM.

1.2 To confirm that applied load to Handhold interface structure through ExHAM/Handhold is within strength capability of
Handhold interface structure.
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m. SAFETY VERIFICATION METHODS:

1.1-1 Structural Analysis of Handhold

1.1-2 Structural Verification Plan will be reviewed by JAXA.

1.1-3 Strength test will be performed in configuration of attaching ExHAM to Handhold and applying critical load (i.e.. EVA
handling load) to EXHAM in order to confirm that Handhold can withstand such load condition.

1-4 Approval of NCR

.1-5 Verification is completed once formal acceptance is provided by JAXA Operation Community throngh JAXA OCM.

.2-1 Structural Analysis of Handhold interface structure

.2-2 Structural Verification Plan will be reviewed by JAXA.

STATUS OF VERIFICATION:

Closed : KST-12-X077 Status report for studv of Handhold strength test result. dated 2012.04.27

Closed : KST-11-X066C EXHAM Structural Verification Plan. dated 2012.05.29

Closed : KST-12-C007A ExHAM Handhold streneth test report. dated 2012.05.23

Closed : NCR-ExHAM-1

Closad : Refer to OCM-ExHAM-11 (OCAD No.: JO00696). dated 2012.10.10

Closed : 67C-M-23-151 Structural Assessment of R-ORU Structure against EXHAM Loads
NU-39896A Strength Assessment of JLP Handhold Support Structure against ExHAM Loads

1.2-2 Closed : KST-11-X066C ExHAM Structural Verification Plan. dated 2012.05.29

[ e e e e
'
[N N VR

26



wt4 A= —D\Y—kLR—+DB5I(5/6)

UNQ-ExHAM-02
EXHAMZE =X/ \U R R— LR D& & 1E

PAYLOAD HAZARD REPORT CONTINUATION SHEET a. NO: ExHAM-02

. PAYLOAD: ExHAM (Exposed Experiment Handrail Attachment Mechanism) c. PHASE: III

b
k. HAZARD CAUSES:
2. Structural failure of EXHAM by external load
External load such as EVA kick load etc. may cause structural failure of EXHAM and ExHAM to be released from Handhold.
.1 Inadequate structural strength for launch, ascent. on-orbit load (including crew applied load and thermal effect), RMS collision
load. disposal. or de-pressurization.
2.2 Improper materials selection and processing. including usage of stress corrosion sensitive materials.
2.3 Metal fatigue or propagation of inherent cracks or internal flaws.
2.4 Use of counterfeit fasteners.
2.5 Loosing of fasteners during launch and on-orbit.
2.6 Improper manufacturing and/or assembly.

[ B

. HAZARD CONTROLS:

2.1a Designed fo meet the applicable requirements for soft-stowed items for launch as defined in IMR-002, ESA-ATV-1700.7b, I1
32928-103. As maximum factor of safety. a factor of safety of 1.5 for yield (derived from HTV requirement). and a factor of
safety of 2.0 for ultimate (derived from ATV requirement) will be applied to launch loads.

2.1c Preload from 16kgf to 20kgf is applied by compression coil spring in order to keep structural integrity of EXHAM for on-orbit
cyclic loads in handhold attached condition.

2.2 Proper material and processing method are selected according to CR-99117. JAXA Space Station Program Requirements for

Materials and Processes. Materials used will be listed in Material Identification and Usage List (MIUL) and the materials which

are not categorized rating A in MAPTIS and special process will be indicated in Material Usage Agreement (MUA).

3 To prevent a catastrophic failure. fracture confrol will be performed in accordance with SSP 52005 and NASA-STD-5003.

-4 Fastener control will be implemented based on JBX-97159 “JEM Payload Fastener Confrol Plan.

.5a To prevent loosening of fasteners, self lock type nuts are used.

.5b <Op= Operational torque control will be conducted for the fasteners of sample holder (20-25 in-1b) and Airlock Adapter (50-70 in-Ib).

(See Aftached Sheet 02-2.5-1).
2.6 Inspection will be performed at each manufacturing phase.

[ SO S W B

2.1b Designed to a factor of safety of 1.25 for yield. and a factor of safety of 2.0 for ultimate on-orbit loads as defined in SSP 52005.
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m. SAFETY VERIFICATION METHODS:

2.1a-1 Mass Property Analysis

2.1a-2 Inspection of hardware (including that the hardware is properly packed in CTB with cushion)
2.1b-1 Stress analysis is performed to verify structural integrity.

2.1b-2 Structural Verification Plan will be reviewed by JAXA!

2.1c-1 Review of drawing (including review by MSWG for preload mechanism)

2.1c-2 Inspection of hardware (including measurement of preload)

2.2 MIUL and MUA will be approved by JAXA.

2.3-1 Fracture Control Plan will be reviewed and approved by JAXA.

2.3-2 Fracture Control Status Report is submitted to JAXA, and approved by JAXA.
2.3-3 Fracture Control Summary Report is submitted to JAXA, and approved by TAXA
2.4-1 Review of drawing

2.4-2 Inspection of hardware

2.4-3 Verification of supplier’s certification

2.5a-1 Review of drawing

2.5a-2 Inspection of hardware

2.5b Verification is completed once formal acceptance is provided by JAXA Operation Community through JAXA OCM.
2.6-1 Review of drawing

P

.6-2 Inspection records will be stored to verify manufacturing process has been completed.

n. STATUS OF VERIFICATION:
2.1a- 1 Closed : KST-11-X063D ExHAM Mass Property Analvsis. dated 2012.06.12
2.1a- Closed : USH1011-101 CP order. dated 2012.11.26
Closed to SVTL : SVTL No. ExHAM-VTL-01
b-1 Closed : KST-11-X110A ExHAM Strength and Stiffness Analvsis (Report 2). dated 2012.12.24
KST-12-X086A ExHAM Strength Analvsis for RMS Impact Load (Report 2), dated 2012.06.04
b-2 Closed : KST-11-X066C ExHAM Structural Verification Plan. dated 2012.05.29
c-1 Closed : USH1010 ExHAM PFM. dated 2012.10.30
c-2 Closed : USH1011-101 CP order. dated 2012.11.26
Closed : KST-12-X082A ExHAM MIUL. dated 2012.09.21
Closed : KST-11-X059B ExHAM Fracture Control Plan. dated 2011.07.21
Closed : KST-12-X087A ExHAM Fracture Control Status Revort. dated 2012.06.01
Closed : KST-12-X176B ExHAM Fracture Control Summarv Report. dated 2012.12.25
Closed : USH1010 ExHAM PFM. dated 2012.10.30
Closed : USH1011-101 CP order. dated 2012.11.26
Closed : USH1011-101 CP order. dated 2012.11.26
Closed : USH1010 ExHAM PFM. dated 2012.10.30
Closed : USH1011-101 CP order. dated 2012.11.26
Closed : Refer to OCM-ExHAM-08 (OCAD No.: JO00693). dated 2012.10.10
Closed : USH1010 ExHAM PFM. dated 2012.10.30
Closed : USHI1011-101 CP order, dated 2012.11.26
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