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OPERATIONS - Ta heist the Instrument Painting System (IPS) Upper Gimbal Struciure
{UGS) clear of the support struclure to inspect the four IPS UGS separaticn planes and
separation bolts. This operation will be perfermed from OMI| L5106/1PS - LPPER
GIMBAL STRUCTURE INSTALLATION {PALLET).

SUPPORTING DOCUMENTS - The associated operational procedures and Systam
Assurance Analysis {(SAA) are as follows;

o t{JMI L5106 (Latest Issue), IPS" - Upper Gimbal Structure Installation (Pallat)
Instrument Pointing System

Q OMI L3002 (Latest Issue), Operation Instructions -27 1/2 Ton Overhead Cranes
Operation & Checkout Building (M7-355)

al SAADTFS027-002 (Rev A, 07/26/88), 27.5 Ton Bridge Crane - O&C

GEMERAL DESCRIPTION

1. The inspection of the forward IPS/UGS separation bolts and forward separation
planes (see Figure 1) requires two technicians to be directly under a suspended load
{IPSUGS),

2 The contingency cleaning of the forward separation bolts and forward separation
planes requires two technicians to be directly under a suspended load {IP3/UGS).

These tasks are completed in the following OMI sequence;

0 OMI L5106, IPS - UPPER GIMBAL STRUCTURE INSTALLATION (PALLET),
"Upper Gimbal Siructure Separation Plane Inspection” sequence.

This task requires personnel to be in the area of increased hazard directly under the
suspended load of the IPS UGS, OMI L5106 is the controlling procedure, which is
performed in the Operations and Checkoul {08.C) Building low bay.
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During inspection of the two forward UGS separation bolts (see Figure 2), the
technicians using a special toal reveal the boll threads that requires them to be under
the load. After assessment of this cperation, it has been determined that performance
of this task is not feasible without personnel exposure to a suspended load condition.
The expected completion time for these tasks 1s approximately two minutes.

The inspection of the two forward UGS separation planeas is performed without
personnel exposure to a suspended |load condition. The IPS/UGS is haisted and
posilioned approximately five feet above the D&C low bay floor, where technicians are
able to view the separation planes without exposure to a suspended load.

The cleaning {contingency ohly) operation of the UGS forward separation bolts and
forward separalicn planes requires the technicians lo perform "hands-on” cleaning that
is conducted under a suspended load, After assessmeant of the cleaning oparation, it
hias been determined that this lask is not feasible without exposure of personnel to
suspended load operations.

RATIONALE/ANALYSIS - The suspended load tasks comply with the NASA Alternata
Safety Standard as follows:

Alternate Standard Requirement #1a - These operations cannot be conducted
without placing personnegl beneath the suspended IPS/UGS because of the
configuration and location of the two forward separation bolts and forward separation
planes. IPS/UGS inspaction operations at the Q&C have been evaluated for alternate
methods o complete these tasks, and it has been determined thal there are no design,
procedural, or aperational means 1o eliminate personngl exposure to a suspended |cad,

During these tasks, the IPS/UGS has to be hoisted from its support fixture to gain
access for the forward separation bolis. This task places a technician beneath the
IFS/LIGES ta perform the inspection.  If contamination is detected on any of the IPS/UGS
separation bolts or planes, it is required to ¢lean the contaminated surfaces. Cleaning
the forward separation bolts and forward separation planes will expose two lechnicians
to a suspended |load condition.

Because of the configuration and the |occation of the forward separation bollsforward
separation planes, which are beneath the IPS/UGS, there is no other access for
completing these tasks. These physical limitations preclude any operational ar
procedural workaround, A support structure for the IPS/UGS is not a feasible design
consideration because the IPS/UGS support paints are keing inspected and there are
no alher structural support paints.

Alternate Standard Requirement #1b - The passible use of a sacondary support
syslem, to cateh the load in the event of a crane failura, was analyzed. It was
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determined that the use of a secondary suppart system was not feasible because of the
location of any available structural support points.

Alternate Standard Requirement #1c

1. The maximum number of personnel allowed under the load during inspection of the
IPSMAIGES forward separation bolts is twvo.

2. The maxzimum number of personnel allowed under the load during cleaning of the
IPS/UGS forward separation bolts and forward separation planes is two.

Alternate Standard Requirement #1d

1. Inspection of tha IPS/UGS forward separation bolts will be accomplished as quickly
and safely as possible to minimize exposure time, It will take two persons up to
three minutes to complete the balt inspection,

2, Cleaning of the IPS/UGS forward separation boltsfforward separation planes will be
accomplished as quickly and safely as possible to minimize exposure time. It wall
take two persans up to ten minutes to adequately clean the balts and planes.

Alternate Standard Rezuirement #4 - OM| L5106 has been revised to permit only the
approved number of persons under the suspended payload. The OMI is available an
site for inspection during the operation.

Alternate Standard Requirement #6 - Suspended load operations associated with
hioisting payloads with IPS/UGS lifting deviee in the Q&C involve one 27.5 ton bridge
crane in the low bay. The cranes are designed, tested, inspected, maintained, and
operated in accordance with the NASA Safety Standard for Lifting Devices and
Equipment, NE3MA0-1740.9.

The 27.5 ton crane hoists are equipped with two magnetic halding brakes (one on the
metar shaft and one on the gear reducer input shaft extensian), each capable of
holding the load up to the crane's rated capacity. Each brake's ability ta hald the rated
load {27.5 tons) is verified annually, The cranes are designed to meet a 5 1o 1 safety
factor based on ultimate strength for the hoist load bearing components.

A single 27.5 ton crane is baing ulilized for these tasks. The weight of the load 151,715
Ibs, which is 2.1% of the cranes’ capacity.

The UGS lifting device is rated at 1,715 Ibs and was proofloaded at a weight of 5703
Ibs.

The 27.5 ton cranes are load iested annually at 100% of their rated capacity, Detailed
preventive maintenance is performed monthly, quarterly, semiannually, and annually on
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the cranes to ensure proper operation. A detailed inspection of the lifting slings is
performed annually. Nandestructive testing of the slings and crane hooks is performed
annually,

Altermate Standard Requirement #7 - A Systermn Assurance Analysis (SAA) has been
completed an the 27.5 ton bridge cranes in the O&C. The SAA includes a Failure
Medes and Effects Analysis/Critical tems List (FMEASCIL) and a hazard analysis (see
supporting doecuments).

The SAA identifies one single failure peint (SFP), the hoist gear reducer, which
transmits power and reduces rotational speed from the haist motor to the rope drum. A
sheared key or broken teeth would cause interruption of the load path at the gearbox.
This failure would result in the load dropping, which could cause loss of life and/or
payload.

There is na histary of failure with the SFP in the cntical failure mode, A detailed
inspection of the gear reducer is perfarmed monthly, and gear reducer oil samples are
verified annually. The use of high-guality, reliable componenls and a comprehansive
maintenance, inspection, and test program (including precperational checks) ensuras
that the crane systems operaie properly.

The assaciated SAA ClL Sheets identify all the rationale for accepting the risk of the
SFP including design informaidion, failure history, and the operational controls in effect
to minimize the risks (maintenance, inspection, test, etc.).

Alternate Standard Reguirement #8 - Visual inspections for cracks or other signs of
damage or ancmalies are performed on the hoist hooks, hoist beams, hoist cables,
haist rod assemblies, and haist fittings, and crane functional checks are parfarmead
before each operation per NSS/G0-1740.9.

Alternate Standard Requirement #9 - [rained and licensed crane operators shall
remain at the hoist controls while personnel are under the load.

Alternate Standard Requirement #10 - Appropriate safety control areas are
established before initiating operations. Only the minimum number of people
(manlcadad in the procedure) will be permitted in this area.

Alternate Standard Requirement #11 - A pretask briefing and a safety walkdown of
the area are canducted pricr to the lift to ensure that all systems and personnel are
ready to support. All participants are instructed on their specific tasks and warned of
any hazards involved. Following any crew change, the new parsannel are instructed by
the task leader on their specific tasks and warned of any hazards involved,

Alternate Standard Reguireiment #12 - Personnel beneath the suspended load will be
in voice contact with the hoist operator andfor task leader. Upen loss of
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communication, the operation shall stop immediately, personnel shall clear the
hazardous area, and the Ioad shall be safed. Operations shall not continue until
cammunicalions are restored.

Alternate Standard Requirement #13 - Personnel working beneath the load shall be
in continuous sight of the hoist cperator andfor task leader.

APPROVAL: DATE:

(IR Hopn 2, 2/t

Iau:th Smith
/ Director

Safety and H'E'llablllt}f {HT]
Kennedy Space Center
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