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MNASA SUSPEMNDED LOAD OPERATIOMN
AMNALYSIS, AFFROVAL

OPERATION: Near Earth Asterold Rendezvous (NBAR) lifting operations in
the Building AE and SAEF 2 High Bays.

SUPPORTING DOCUMENTS: The associated System Assurance Analyses
(5A4) and NEAR Procedures are:

SA A 20AEIZ-001 5-ton Bridge Crane - Building AE
SAA 01F50420-001 20-ton Bridge Crane SAEF 2
7352-5092 NEAR Mechanical Handling Procedure

GENERAL DESCRIPTION: The following NEAR operations reguire two
persormel to be direclly under the load (spacecraft):

Installation / Remova! of the spacecraft onto handling dolly in AE.
Installation/Removal of the spacectaft onta Test Payload Attach Fitting
(PAF) in SAEF 1.

Inatallation,/Removal of the spacecraft onto the spin balance machine in
SAEF L

These operations require two personnel to work below the
spacecraft when suspended from the facility crane in the Building
AFE High Bay and in the SAEF 2 Figh Bay. These lift operations
will be performed using NEAR Procedure 7352-9082. The test
procedures will include warnings and precautlons to minimize the
expasure of personnel to suspended loads.

RATIONALE/ ANALYSIS: The NEAR suspended load operations comply
with the NASA Alternate Safety Standard for Suspended Load Operations
because:

Alternate Standard Eequirement la: The spacecraft mating/separation ring is
smaller in diameter than the outer diameter of the spacecraft. It is necessary
ko position two personnel beneath the spacecraft to ensure proper mating
separation to prevent damaging the flight separation surface.

Alternate Standard Requirernent Ib: A secondary suppaort system is net
feasible for the spacecraft because the separation interface represents the only
primary structure interface for the spacecraft,

Alternate Standard Reguirement 1¢: The handling pracedure will limit the
numiper of personnel beneath the suspended load to no mare than two.
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Alrerpats Scapdard Reguiremepnbk 1d: The NEAR spacecraft persaonnel
will accomplish the mating and separaticon tasks a3 guickly and
gafcly o8 posaible bd mMicimize axpoayure. EBach ﬂﬁﬁfﬁtlﬂﬁ ig
sxpacbed Lo expoas personnel to a auspended load for less Chan
five minuces. 7352-9092 will control thess operaltions.

plrerpnate Standard Reguirement 4: Operational requiremants will
be included in 7352-6092. This proassdurs will ke on eite during
NEAR operaticns for inspsction.

Altarnabe Steandord Reguiremspts G: The bullding AE 3 con bridge
crane and the SAEF 2 20 tan bridge crane are cested, lnspecced.
maintained, and operated ln accordanece with the NASA Safary
standard for Litrning Devices and Eguipment, NSS/GO-1740.9,

The rcranes are load cested at 100 parcent rated capaciky annually
and have a monthly, <quarterly, semiannual and annual preventative
maintenance program to ensure proper operation. ‘The graned are
load btezted to LIS pordent ratesd capecibty when adew On Lolloswling 4
mijor repair of modification.

The spacecraft Lift bars and fixture were designed wWith an
nltimare factor of safaty of five kimes rated lead and proot
taated to a factor of 2.5 Limes rated load annually. Thea Jifr
fixtures were designed to handle the worst case spacecraft
waight .

When lifting the spacacraft, the cranss will be connacted Lo 4
hydraser, crane scale, lift fixtures, and spacecraft. Maximum
walght ol Lhe spacecrafec 15 approximately 1825 pounds.

Operation of the crenes will be limited to trained and certified
[ - . - g o
crane operators per KMIG430.4, E

minalion an i mf Rac
Facilitw Crane Qperators.

An indiwviduzal will be scationed ac che crane main circult breaker
during hoisting to immediately remcve power, thus setbing the
brakos, should a fallure wovur with the crane Controls.

The crane will be operated in & slow-speed mode when rhe _
spacacrafr iz in ¢lose proximity te its inicial or final rescing
POSiCLON.

Alternate Srandard Regpirpment 7: Sysatem Assurance Analyses (SA8)
have been performed on the Building AE and SAEF 2 cranes that
will Be waed o life bEhe specacrafn, Each 388 includes & Failure
Modas and Effects Analysia/Cricical Items list (FMEASCTL) and &
nazard analysis,
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The Shr {Q1FS0420-0011 for rhe 20 etan Bridge Crane Lo SABF 2
identifies no Categery 1 Mechanical or Electrical Critical Trems,

Tha SAA {20KE3IX-001) €er the § bwo Bridge Crane in Building AE
identifies ane Category 1 Mechanlecal Critical irem. The Critical
Itam 13 the Hoist Gear Reducer, which if it disengages, will
reault in droppling che load.

Therse 1s no hiELDrv af failure with rha Critical Toam in che
critical failure modes, The CIL Sheet for the Critical Itam
identifies deaign, test, and inspection rationale for accepting
the risk associaced with the Critieal Iteam, The CIL has been
submitted and approved by KSC senior management .

A nydrasal will be uwaed Lor the inatial 1 or 4 inches nf crawvel
during separation and the final 3 or 4 inches of travel during
mating.

Fre-operational checks of the arane control syatam will ba
performard prior to sach lifrk of chea apacecraftc.

Aliernate Standard Reguiremant 8: Pre-operaticnal inspections
will be performed, The spacecraft lift Eixtures have baen proof
tested, dye penecrant inspected, tagged and will ba wviaually
inspected prigy ke each spececraft 1ifc,

Alsgrpace Standapd Regquiremsnt %: Trained and certified crana
operators zhall eperare Yhe crane conkbrole ab a1l eBiman when
persconal are heneath auspended loads.

Standard Beguipgpenl, 10: NEAR procedurs /isZ-diyl
Rstablishes appropriste hezard control areas before initlating
operations. Only che minimal nuwnber of personnel (manloaded in
procedure) will he permitted in cthis arcea.

o r dard Bequi i1ly & pre-tazk brigfing and a
safaty w‘-k down of the hazard control area will be performed

immediately prior te each eperation to enaure personnel are ready
Ee gUppOTh.

dlterpakte Srapdard Reguirement 12: Personnal heneath ehe

Juspended load will ke 1n voice concack with Khe crane operator
and tesat conductar througshout the gperatinn. Ak any Fime during
the operation anyvone can call a gafery hald. The crane operater
Will bawve [ull wisusl concact wich the load chroughour che
opecation.

E MiT a: The caszr gonduccor, bthe dranes
operatar, and tine nrmﬂe powar cuf-gff swicoh operator will ke in
¥Yizsusl gombac. will the persconnel Deneath che suspended load
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