APPROVAL SHEET FOR SUSPENDED LOAD OPERATIONS

SLO-KSC- 1997 - 002

TITLE Bemoval of Spacelab Transfer Tusmel using the IPPLA AT OPF

COGUMEMT NUMBEEBSTITLE D ':.]g,.g_‘_Tltugrated Partizl Payload Assembly {IPPLA)} Operations

FREFARED BY G, . 0'Heil 491, Fo74

DATE ___ 4/10/97

I_. - -
REGQUIRED APPROVAL
CONTRACTCR DESIGN A& o4 X OCPERATIONS X SAFETY
MASA, DESIGM Az Ca X OPEBATIONS K BARETY
TYPE OR PRINT NAME SIGNATURE ORGN. 1 DATE
EE-Z7
J. Link %Gm | G~ PR —t— “Hlrf? 7
M. Glenn : g v Ry E1-C - /% Ly A ra
B, Gilletr W FM EL-F , #/iﬂfﬁ,?
i, Frenk IDL ‘J} 3,;{6[.141. £"—" (EL-C H’flﬂq?

R. J. OQuigg I1II . Xj&, AD1-F272 f"’/‘ﬁ"’(’f}i}1
W, Dankovehik t/\_//fﬁ'dir - ﬁ;f rj;;g,&’:lf A9 1-FAT0 ,ﬁ “f fj

S

CONTRACTOR DIRECTOR OF SAFETY

ARCFCRM 0T 0120 010 R TWE FOAM AEALNT M0T o THG A2



NASA SUSPENDED LOAD OPERATION
AMNALYSISFAPPROVAL

NUMBER: SLO-K3C-1887-002
PAGE1 OF 4

OPERATIONS

To remove the keel trunnion and associated hardware for the Spacelab Transfer
Tunnel (STT) prior to inserting the tunnel into the dallyfworkstand at the OPF,

SUPPORTING DOCUMENTS - The associated operational procedure and System
Assurance Analysis (5AA) are as follows:

. OMI L5185, Integrated Partial Payload Assembly {IPPLA)} Operations
. SAADSFY091-001, 30 Ten Bridge Cranes- OPF (Bays 1 and 2)

. SAADSFY0391-007, 30 Ton Bridge Cranas- OFF (Bay 3)

GENERAL DESCRIPTION

1. Removal of the STT into the tunnel dollyfworkstand requires a maximum of three
persons under the suspended STT and IPPLA hoist beam to remove the keel trunnion
and associated hardware,

2. The task of installing the STT is completed using sequences in OMI L5165,
These tasks require persannel to be in the area of increased hazard directly under the
suspended STT and the IPPLA hoist beam. OMI L5185 is the controlling procedure
which is used in the QPF processing bays.

During contingency payload grounding operations, one person will be permitted to wark

under the suspended load

RATIONALEANALYSIS - The suspended load tasks comply with the NASA Alternate
safety Standard as follows:
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Alternate Standard Requirement #1a - These tasks cannot be conducted without
placing personnel beneath the suspendad 5TT and the IPFPLA haist beam bacausa
thera is no gther access to the hardware attach points.

During all of these aperaticns, the load must be hoisted above its appropriate holding
fixture to provide access for hardware remaoval. As a result, there are ng operational or
procedural means to eliminate personnel expasure to the suspended [oad because of
lack of access ta the attach points,

The design of additional support structures for the load is not feasible because access
to the attach points would be blocked

Alternate Standard Requirement #1b - The possible use of a secondary support
systemn, to catch the lgad in the event of a crane failure, was analyzed, |t was
determined that the use of a secondary support System was not feasible because of
pasitioning of the STT aver the tunnel dolly/workstand.

Alternate Standard Requirement #1¢ - The maximum number of personnal allowed
under the suspended STT and IPPLA hoist beam during removal of the keel trunnicn
and associated hardware is three.

Alternate Standard Requirement #1d - The operatian will be accomplished as quickly
and safely as possible to minimize exposure time. It will take three technicians 1.0
hour 1o remove the keel trunnion and the associated hardwares.

Alternate Standard Requirement #4 - OM| L5165 has beean revised to permit cnly the
approved number of persons under the suspended loads covered in this repert, The
QM| is available on site for inspection during the operation.

Alternate Standard Requirement #6 - The suspendad load cperations caverad by this
repart are conducted in the OPF and involve one of the 30 tan bridge cranes. The
cranes are designed, testad, inspected, maintained, and operated in accordance with
the NASA Safety Standard for Lifting Devices and Equipment, N33/50-1740.9.

The OPF {Bays 1 and 2} 30 fon crane hoists are equipped with a gear reducer and
mechanical load brake enclosed in one unit, an electric drive motor, 8 motar brake at
the south end of the drum, and a sclencid-actuated band brake at the north end of the
drum. The OPF {Bay 3) 30 ton crane haists are equipped with two electrical helding
brakes at each end of the drum. All brake's are capable of holding the load up ta their
respective crane's rated capacity. Each brake's ability to hold the rated load (30 tons)
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is verified annually. The cranes are designed to meet a 5 to 1 safety factor based on
ultimate strength far the hoist load bearing compenents.

A single 30 ton crane is being utilized for this task. The weight of the load (including
the IPPLA) is a maximum of 13,000 |bs, which is 21.6% of the OPF crane's capacity.

The IPPLA is rated at 12,000 Ibs and 15 designad ta meet a 510 1 safety facter based
an ultimate strength.

The 30 tor cranes are load tested annually at 100% of their rated capacity. Detailed
preventive maintenance is perfermad monthly, quarterly, semiannually, and annually cn
the cranes to ensure proper operation. Mandestructive testing of the crane hooks 15
pearformed annually.

Alternate Standard Reguirement #7 - A System Assurance Analysis (SAA) has been
campleted on the 30 ton bridge cranes inthe OPF. The SAA includes a Failure Modes
And Effects Analysis! Critical lterms List (FMEAMCIL) and a hazard analysis (see
supporting documents), SAAs far the thirty tan bridge cranes in OPFs (Bays 1,2 43)
indicate no Single Failure Points.

Alternate Standard Reguirement #8 - Visual inspections for cracks or other signs of
damage or anomalies are performed on the heist hooks, haoist beams, heist cables,
hioist rod assemblies, and hoist fittings, and crane functicnal checks are perfermed
before each operation per NSS/G0-1740.9

Alternate Standard Requirement #3 - Trained and licensed crane ocperators shall
remain at the hoist controls while personnel are under the load.

Alternate Standard Reguirement #10 - Appropriate safaty control areas are
established before iniliating operations. Only the minimurm number of peaple
(manleaded in the procedure) will be permitted in this area.

Alternate Standard Requirement #11 - A pretask briefing and a safety walkdown of
the area are conducted prior (o the lift to ensure that all systems and personne| are
ready to support. All participants are instructed on their specific tasks and warned of
any hazards invalved, Fallewing any crew change, the new persennel are instructed by
the task leader an their specific tasks and warned of any hazards involved.

Alternate Standard Requirement #12 - Personnel beneath the suspended load will be
in voice contact with the hoist operator andfor task leader. Upen loss of
cammunication, the operation shall step immediately, persannel shall clear the
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hazardous area, and the load shall be safed. Operations shall not continue until
cammunications are restored.

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

APPROVAL: DATE:

Director, Safety Assurance
Kennedy Space Center



