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OPERATION: Transfer modified blue plate to maock up engine.

SUPPORTING DOCUMENTS: The asscciated System Assurance Analysis (SAA) and
test procedura are as follows:

- TPS 5529-248 - Transfer Madified Blue Plate to Mock Lp Engine
- SAA Q9FY121-002 - System Assurance Analysis of the 10-Ton Bridge Cranes at
the WAB/Low Bay Areas K&L Checkout Cells 1, 2 and 4

GENERAL DESCRIPTION: Permit two (2} technicians to be directly under the
suspended mock up engine during installation/removal of six {8) gimbal bolts and
transter of GSE mock up adapter plate (blue plate) to handier.

The mock up angine will be lifted off the engine handler, the GSE blue plate will be
removed, the madified blue plate will be attached to the engine and the engine will be
lowered back on o the handler,

BATIONALE/ANALYSIS: This suspended |cad cperaticn complies with the NASA
Alternate Satety Standard for Suspended Load Operaticns as fallows:

Alternate Standard Requirement 1a:  The operations can not be conducted without
personnel working beneath the lead during operations invalving the connection and
discennection of the mack up adapter plate 1o the handler.

There are no procedural or operational means to completely eliminate the hazard of
expasing personnel (o a suspended load. In addition, it is not feasible to redesign the
lifting/nandling equipmant to eliminate the requirement for personnel to wark under a
suspended load during these operations,

Alternate Standard Requirement 1b: The possible use of a secondary suppor system
to catch the load in the evant of a crane failure has been reviewed and determined not
to be feasibla.

Alternate Standard Reguirement 1¢: The maximum number of persannel permitted
beneath the load at any one time is two (24

Alternate Standard Requirement 1d:  The two (2} technicians will perform their task as
guickly and saiely as possible to minimize exposure. The suspended load operation is
estimated to take approximately 10 minutes.
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Alternate Standard Requirement 4. TPS $523-248 has been written to permit only the
minimum number of persannel under the suspended load.

Alternate Standard Requirement &: The suspended load operations coverad by this
report are petformed using one of the VAB 10-Ton bridge cranes. The cranes are
designed, tested, inspected, maintained and operated in accordance with the NASA
Safety Standard for Lifting Devices and Equipment, N3S/GO-1740.3.

The mock up enging with asscciated GSE is estimated to weigh approximataly 8500
pounds.

The cranes are load tested annually at 100% of rated capacity and there is a
preventive maintenance program to ensure proper operation. All aspects of the crane
contrals are veritied daily before use and |oad holding/brake capability is tested
annually.

The VAB 10-Ton bridge cranes are equipped with mechanical and magnetic braking
syslems with cverspeed braking, each capable of stopping and halding the load at the
crane's rated capacity. The mechanical load brake controls the lowering gpeed of the
hoist mator. 1f the speed of the load begins to exceed that of the moter, the brake
begins ta set. slowing the rate of descent. The magnetic load brake provides braking
{orgue to the hoist motor pinion shatt. Whenever the hoist motor 15 energized the
solencid in the magnetic load brake is also energized causing the magnetic load brake
to release. Therefore whenever power is removed from the hoist motar, the magnetic
brake will set.

Operation of the crane will be by trained and certified operators per KMI 63404,
Examination and Licensing of KSC Facility Crane Operatars.

Alternate Standard Beguirement 7: SAAQSFY121-002 has been completed on the
VAR 10-Ton bridge cranes. The SAA includes a Failure Medes and Effects
Analysis/Critical ltem List (FMEA/CIL) and & Hazard Analysis (see supporing
documents).

Tha SAA for the VAB 10-Ton bridge cranes identifies one single failure peint {SFF]in
the haist gear drive when the system is hoisting or lowering. The identified failure
mode is disengagement of the dnive gear as a result of structural failure of the teeth,
shatts or keys which will allow the load to drop. There is no histary of failure with the
SFP in the critical tailure mode. The use of high quality companents and a
comprehensive maintenance, inspection and test program including precperational
checks ensure the crane oparates properly. The gears and shafts are designed in
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accordance with Amarican Gear Manufacturers Association (AGMA) and Crane
Manufacturers Assaociation of America {CMAA) standards and all load bearing parts are
designed so that the static stress, calculated for rated load, does not exceed 20 percent
of the average ultimate material strength.

Alternate Standard Reguirement 8:  Visual inspections for cracks or other signs of
damage or anomalies are performed on the crane and associated lifting equipment and
crane functional checks are performed in accordance with N35/GO-1740.9.

Alternate Standard Heguirement 9: Trained and certified operators shall man the
crane controls at all times when persannel are beneath the suspended load.

Alternate Standard Requirement 10: Appropriate safety control areas are established
before initiating operations. Only the minimum number of personnel will ba permitted in
this area,

Alternate Standard Requirement 11: A pretask briefing and a safety walkdown of the
area are conducted prior to the lift to ensure all systems and personnel are ready to
suppart. All participants are instructed on their specific tasks and warned of hazards
involved,

Alternate Standard Requirement 12:  Personngl beneath the suspended load will be in
voice contact with the crane cperatar/signal person throughout the operation. At any
time during the operation anyane can call a safety hold if they see a discrepancy.

Alternate Standard Reguirement 13: The crane operator/signal parson are positioned
during tha operation in full view of the load black, lifting fixtures and attach paints.
Fersannel working beneath the load shall remain in continuous sight of the crane
operator/signal person.
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