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SECTION I

SUMMARY OF FINDINGS

1.1 SYSTEM CRITICALITY

The 50-Ton Bridge Crane located at the PHSF is assessed as critical due to its direct interface

with flight hardware. A failure could cause loss of life and/or flight hardware. No critical single -

failures were identified during this analysis.
1.2 MECHANICAL CRITICAL ITEMS

There were no mechanical critical items identified in the critical output functions identified in
section IV for this equipment. See 5.1 for additional information.

1.3 ELECTRICAL CRITICAL ITEMS

There were no electrical critical items identified in the critical output functions identified in
section IV for this equipment. See 5.2 for additional information.

1.4  CRITICAL FLEX HOSES

There are no critical flex hoses associated with this equipment.

1.5  CRITICAL ORIFICES

There are no critical orifices associated with this equipment.

1.6 CRITICAL FILTERS

There are no critical filters associated with this equipment.

1.7  CRITICALITY CATEGORY 1R ITEMS

There were three (3) critical category IR items identified in the critical output functions
identified in section IV for this equipment. See section 5.1, 5.2, and 5.10 for additional
information.

1.8 HAZARDS IDENTIFIED

There were no formal hazards identified during this analysis.
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1.9 CRITICAL CONTROL/MONITOR FUNCTIONS

There are no LPS control/monitor functions associated with this system.
1.10 SNEAK CIRCUITS IDENTIFIED

There was no Sneak Circuit Analysis performed for this system.

1.11  AREAS OF CONCERN AND RECOMMENDATIONS

There was one area of concern and recommendation to be considered for this system. Reference
section XI for further information.
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SECTION II
SYSTEM SUMMARY

2.1 SYSTEM BASELINE

This system is baselined for STS by 79K09579, “KSC STS/Cargo Identification List for
Facilities, Systems and Equipment by Baseline Number” dated 07/26/90. The OMD Baseline is
529.00. - : A ,

2.2 DOCUMENTATION LIST

The document 79K29884, “System Documentation List”, establishes the system baseline
configuration. The following documents were used in completing this analysis:

Document/
Drawing No. Rev. Outstanding EOs Title

NASA-STD- NASA Safety Standard for Lifting Devices and
8719.9 Equipment

KNPR8715.3 KSC Safety Practices Procedural Requirements
B-16935 A Bridge Drive Assembly

A-13519 A Main Hoist Assembly

A13595, BAS Trolley Assembly

B-16971

Ederer, Inc. E Electrical Elementary Diagram

EC-1734

82K00387  BAS 15/50 Ton Crane Modifications, incorporating

ESR’s M00369, M00645, M00644, M00380,
MO00828, 95023, 95024

A-13582 BAS Trolley Assembly

OMI1 6736 BAS Operation Maintenance Instruction, 15-Ton / 50-
Ton PHSF Cranes

82K00381 A Operations Maintenance Requirements

Specifications Document, PHSF Cranes




SAAO01HS11-003
REV.C
MARCH 2007

2.3  SYSTEM DESCRIPTION

The 50-Ton Bridge Crane located in the Highway of the PHSF clean room consists of three
major subsystems: a hoist, trolley and bridge system, which allow lifting and positioning of flight
hardware as required during processing.

2.3.1 HOIST SYSTEM

The hoist system consists of a two (2) speed main motor and a two (2) speed micro motor, a gear
reducer, and electric clutch. The main motor is rated at 50 HP/1800 RPM and 16.7 HP/600
RPM. The micro motor is rated at 7.2 HP/1800 RPM and 2.5 HP/600.RPM. The hoist main
micro motor are separated by an electric clutch, which is used to disengage the micro motor from
the gear train while not in use. The clutch is activated when the operator moves the console
mounted selector switch from the main motor position to the micro motor position.

The hoist system is equipped with three (3) brakes, each of which is capable of stopping and
holding 150% of the full rated load on its own. The two (2) electro-mechanical shoe type brakes
are disengaged by applying a current to the individual brake coils that create a magnetic force
and overcome brake spring force, thus releasing the brakes. To engage the brakes the current is
withdrawn and the brake spring force causes the brake shoes to contact the brake drum and stop
hoist motion. The hoist system is also equipped with a wire rope drum mounted band type
emergency brake. This brake is disengaged using compressed air pressure and applied by spring
force. Should an emergency occur, the compressed air is vented and the spring force engages the
brake. This brake may be activated by the operator using the E-Stop switch or by the drum over
speed switch if an over speed occurs. The hoist is equipped with an air compressor which
supplies the required air pressure for the emergency brake system. The hoist system is also
equipped with redundant upper limit switches and a single lower limit switch. The primary
upper limit switch is a gear driven unit. Should this limit be reached, all upward motion will be
terminated. The crane can be driven downwards so as to clear the .limit and resume normal
operations. The second and final limit switch is a paddle type that terminates all crane power if
the preset limit is exceeded.

M03696 added a third guide for the drum mounted brake band that eliminates the rubbing of the
brake band on the drum during drum rotation.

10
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2.3.2 TROLLEY SYSTEM

The trolley system is equipped with a two speed main motor and a single speed micro motor, a
gear reducer, an electric clutch and a single electro-mechanical type brake. The trolley main
motor is rated at 1.5 HP at 1800 RPM and .56 HP at 600 RPM. The micro motor is rated at .25
HP at 1800 RPM. The main and micro motors are separated by an electric clutch which is used
to disengage the micro motor from the main motor and the gear reducer when not in use.

The trolley system is equipped with a single electro-mechanical type brake which will stop and
hold the trolley. The trolley system is also equipped with over travel limit switches which will
terminate power to the trolley and set trolley brake should the limit be passed. The trolley can be
operated in the opposite direction after contact with the limit switch so as to clear the limit area
and resume normal operations. The trolley system is also equipped with fixed end stops which
will prevent contact with facility by the trolley should the limit switch fail.

MO03619 adds safety rails to the overhead trolley for fall protection. These rails conform to
OSHA 29CFR1910.28(d)(7), and have proof load by analysis to support 2001bs. of force in all
directions. The analysis was performed by the subcontractor Professional Engineer and is
documented in the work package.

2.3.3 BRIDGE SYSTEM

The bridge system consists of a two speed main motor, a single speed micro motor, a gear
reducer, an electric clutch and a single electro-mechanical type brake. The bridge main motor is
rated at 2 HP at 1800 RPM and .66 HP at 600 RPM. The micro motor is rated at .25 HP at

1800 RPM. The two motors are separated by an electric clutch that is used to disengage the
micro motor from the gear train when not in use.

The bridge is equipped with a single electro-mechanical type brake which is used for stopping
and holding the bridge on command. The bridge also is equipped with limit switches that protect
against bridge over travel. If the limits are passed, the limit switch opens and terminates power
to the bridge and sets the bridge brake. The bridge can be operation in the opposite direction after
contact with the limit switch so as to clear the limit area and resume normal operations. The
bridge system is also equipped with fixed end stops which will prevent contact with facility by
the bridge should limit switch fail.

ESR M03662 upgrades the Over speed Switches to a more reliable unit and ESR M03735
modifies the existing Limit Switches with a sturdier metal arm to positively engage and trigger.
All modifications were done by an outside contractor.

2.3.4 CRANE CONTROL PENDANT

The 50-Ton Bridge Crane is controlled from a Push Button Control Cart which contains all
required operator controls in a pendent configuration. The crane is also equipped with a remote
E-Stop station that enables others than the operator to halt all crane motion.

11
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SECTION III

DEFINITIONS AND GROUND RULES

3.1  DEFINITIONS

Definitions necessary for the clarification of criticality categories, hazard analysis, and “times to
effect” are listed below.

a. Criticality Categories:
CRITICALITY POTENTIAL EFFECT OF FAILURE
1 A single failure which could result in loss of life or
flight hardware.
IR Two redundant hardware items, which if both failed,

could result in loss of life or vehicle (or loss of a safety
or hazard monitoring system associates with flight crew
emergency egress).

1S A single failure in a safety or hazard monitoring system
that could cause the system to fail to detect, combat, or
operate when needed during the existence of a
hazardous condition and could result in loss of life or
flight hardware.

2 A single failure which could result in loss (damage) of a
flight hardware system.

3 All other effects (i.e., delay, no effect).

Note: For this analysis, the term “vehicle” includes payloads.
b. Hazard Report Closure Classification
(1)  Eliminated — A hazard that has been eliminated by completely removing the

hazard causal factors or by deleting the hazardous operation (e.g., modifying the
system/GSE by ESR implementation).

12
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Controlled — The likelihood of occurrence ahs been reduced to an acceptable level
be implementing the appropriate Hazard Reduction Precedence Sequence (HRPS)
to comply with program requirements (e.g., OMI controls, physical controls).

Accepted Risk — A hazard that has not been completely eliminated or controlled,
and the residual risk has been accepted by project/program management on the
basis of risk acceptance rationale. These risks are considered a part of the doing
business and necessary to continue the program phase.

Hazard Levels — There are three levels for which a hazard can be identified. Hazard level
will be categorized as follows:

0y

)

3)

Catastrophic (CA) — Hazard could result in a mishap causing fatal injury to
personnel, and/or loss of one or more major elements of the flight vehicle or ground
facility (applicable for accepted risk hazards only).

Critical (CR) — Hazard could result in serious injury to personnel and/or damage to
flight and ground equipment which could cause mission abort or a significant
program delay (applicable for accepted risk hazards only).

Controlled (CN) — Has been counteracted by appropriate design, safety devices,
alarm/caution and warning devices, or special automatic/manual procedures
(applicable for controlled hazards only).

Hazard Report Status

6y

)

Closed — Corrective action/evaluation has been completed. OMRSD requirements
have been identified and closed loop control is established. Governing procedures
controls (e.g., OMIs, TPSs, PMOMIs, etc...) are in place. In case of hazards which
document design deficiencies, the modification has been completed, the modified
system configuration has been verified, and the certification has been documented.

Open - Corrective measure/procedural hazard controls are not in place, or
evaluation is pending.

Likelihood of Occurrence — The probability the hazard will occur, considering the in-place
hazard controls. Likelihood of occurrence will be categorized as follows:

13
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Ao:  Unlikely — Extremely remote possibility that hazard will occur in the life of the
program; strong controls are in place.

Bo:  Likely — Could happen in the life of the program, but not expected; controls have
minor limitations or uncertainties.

Co:  Probable — Expected to happen in the life of the program; controls have
significant limitations or uncertainties. Hazard reports with this likelihood of
occurrence are considered unacceptable risk.

Time to Effect — The analysis shall determine the time for the failure effect to occur,
which will be specified as follows:

Immediate - less than 1 second

Seconds - 1 to 60 seconds

Minutes - 60 seconds to 60 minutes
Hours - 60 minutes to 24 hours

Days - 24 hours to process completion

The descriptor which indicates the shortest credible time or time range available to
correct the situation before the effect is manifested shall be identified.

GROUND RULES

This analysis has been developed in accordance with KNPR 8715.3, “KSC Safety Practices
Procedural Requirements”.

1. Passive components will not be analyzed in the FMEA.

2. Noncompliance to the requirements of NASA-STD-8719.9, NASA Safety
Standard for Lifting Devices and Equipment shall be identified in the FMEA.

3. Failure in system setup (e.g., Manual operated devices erroneously left open) will
not be identified as critical items.

4. The worst-case effect of a failed component will be assumed.

14
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SECTION IV

CRITICALITY ASSESSMENT

4.1 HARDWARE/RELIABILITY BLOCK DIADRAM

This system input and output functions are identified from the following Hardware/Reliability
Block Diagram.

ELECTRICAL POWER
- 480 VOLTS >
- 3PHASE
- 60 HERTZ
ELECTRICAL POWER
PHSF 120 VOLTS FOR:
CONTROLS S - CONTROL PENDANT
- UP/DOWN - ACCESSORIES
- EAST/WEST 50-TON
- NORTH/SOUTH >
- E-STOP
- ON/OFF HIGHBAY FORCE/MOTION
- UP/DOWN
- EAST/WEST
COMPRESSED AIR BRIDGE CRANE » . NORTH/SOUTH
> - EMERGENCY STOP/
(EMERGENCY BRAKE) HOLD
OPERATIONAL SPEED
MECHANICAL POWER
- STRUCTURAL R
SUPPORT

4.2  CRITICALITY ASSESSMENT WORKSHEETS

This system input and output functions are assessed on the following Criticality Assessment
Summary sheet.

15
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SECTION V

FAILURES MODES AND EFFECTS ANALYSIS AND CIL

51 MECHANICAL FMEA WORKSHEETS AND BLOCK DIAGRAMS

The mechanical components of the critical output functions identified in section IV for this
equipment were identified from the documents and diagrams referenced in the Documentation
List and area analyzed on the following FMEA worksheets. A passive items list precedes the
FMEA Worksheets and is contained on the following page.
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MARCH 2007

FAILURE MODES AND EFFECTS ANALYSIS

FOR THE

50-TON PHSF BRIDGE CRANE

The following components were considered passive in the analysis for this section:

Nomenclature Find Number
Bridge Beams None
Bridge Wheels None
Trolley Frame None
Trolley Wheels None
Hoist Rope Drum None
Hoist Wire Rope None
Hoist Hook None
Hoist Lower Block Assy None
Electrical Enclosures None
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13, Lining bohs

Torque adjusting 14. Shoeclearanco

3. Armaturs indicator Kerew .
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6. Manual raleass bott 11, Locknut
6 Nut . 12, Magnet-gap
7. Torqus gage adjustor
Figure 2, Shoe Brake
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5.2 ELECTRICAL FMEA WORKSHEETS AND BLOCK DIAGRAMS

The electrical components of the critical output functions identified in section IV for this equipment
were identified from the documents and diagrams referenced in the Documentation List and area
analyzed on the following FMEA worksheets.
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Figure 3. PHSP 50-TON CRANE EMERGENCY STOP CIRCULIT
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Flgure 4.

PHSF 50-TOR CRANE OONMTROL ELEMENTARY
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Figure 6.

PHSP 50-TON CRANE BOIST CONTROL ELEMENTARY
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Figure 7. PHSF 50-TON CRANE HOIST POWER ELEMENTARY
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Pigure 8. PHSY 50-TON BOIST BRAXKE RECTIFER SCHEMATIC
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53 FLEXHOSE FMEA WORKSHEETS

The flexhoses associated which serve the critical output functions identified in section 4.0 for this
system for this system were identified and analyzed on the following Flexhose FMEA worksheet.
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54  ORIFICE FMEA WORKSHEETS
There are no orifices associated with this system.
5.5 FILTER FMEA WORKSHEETS
There are no filters associated with this system.

5.6 CRITICAL ITEMS LIST

There were no critical items identified during this analysis.

5.7  CRITICAL FLEXHOSES
Not applicable.

5.8 CRITICAL ORIFICES
Not applicable.

5.9  CRITICAL FILTERS
Not applicable.

5.10 CRITICAL CATEGORY 1R ITEMS

SAAO01HS11-003
REV.C
MARCH 2007

There were three (3) Category 1R items identified during the analysis of the critical output
functions identified in section 4.0 for this system. The IR items are summarized on the following

Criticality Category 1R Items Worksheets.
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Critical Item: Holding Brake 1

Find Number: DS9528-C101 System/Area: 50 Ton Bridge Crane
PHSF
Failure Category: IR SAA No: 01HS11-003

Loss of holding brake 1 is not readily detectable, hence this brake fails
Redundancy Screen B.

NASA

Part No: None : Manufacture: General Electric
PMN No: K60-0839 Drawing/

Name: Sheet No: A-13519

Function: Provides braking and load holding power for the hoist motor.

Critical Failure Mode: Fails to engage. FM#01HS11-003-001.

Cause: Spring failure, excessive wear of friction lining.

Failure Effect: If holding brake 1 fails in addition to holding brake 2 and
band brake, load will drop. Could cause loss of life and/or
payload.

Acceptance Rationale

Design:
0 Holding brake 2 and band brake acts as a back up in the event of
holding brake 1 failure.
o Holding brake 1 is mechanically set, electrically released.
0 Holding brake 1 is designed to 150% of the rated motor torque.

o Holding brake 1 (or 2) meets the design requirements of NSS/GO 1740.9
for redundancy.

o Crane is load tested at 100% of rated load annually per OMI Q6736.

o Crane functions are verified prior to each use or on a daily basis for
multiple use per OMI E2032.

0 Each holding brake will be verified to withstand the design brake
torque (229 ft-1b) annually per OMRSD 82K00381.
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Inspection:

o Holding brake shoe lining is semiannually measured for thickness and
inspected for heat or other damages per OMI Q6736.

0o Holding brake assembly is inspected quarterly for structural integrity
and damage per OMI Q6736.

0 Holding brake drum is inspected quarterly for cleanliness, cracks and
damage per OMI Q6736.

Failure History:
0 1here are no MDAC PRACA failure history in the critical mode written
against the holding brake 1 since aquisition in 1986,

Operational Use:
o Band brake can be energized by E-stop push buttons.

0o A controlled area using ropes or barricades is established and
maintained during crane operations per OMI Q6736.
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Critical Item: Holding Brake 2

Find Number: DS9528-C101 System/Area: 50 Ton Bridge Crane
PHSF
Failure Category: 1R SAA No: 01HS11-003

Loss of holding brake 2 is not readily detectable, hence this brake fails
Redundancy Screen B.

NASA : : :

Part No: None Manufacture: General Electric
PMN No: K60-0839 Drawing/

Name: Sheet No: A-13519

Function: Provides braking and load holding power for the hoist motor.

Critical Failure Mode: Fails to engage. FM#O1HS11-003-002.

Cause: Spring failure, excessive wear of friction lining.

Failure Effect: If holding brake 2 fails in addition to holding brake 1 and
band brake, load will drop. Could cause loss of 1ife and/or
payload.

Acceptance Rationale

Design: »
0 Holding brake 1 and band brake acts as a back up in the event of
holding brake 2 failure.
o Holding brake 2 is mechanically set, electrically released.
0 Holding brake 2 is designed to 150% of the rated motor torgue.
o Holding brake 2 (or 1) meets the design requirements of NSS/GO 1740.9
for redundancy.

0 Crane is load tested at 100% of rated load annually per OMI Q6736.

o Crane functions are verified prior to each use or on a daily basis for
multiple use per OMI E2032.

o Each holding brake will be verified to withstand the design brake
torque (229 ft-1b) annually per OMRSD 82K00381.
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Insgection:

0 Holding brake shoe lining is semiannually measured for thickness and
inspected for heat or other damages per OMI Q6736.

o Holding brake assembly is inspected quarterly for structural integrity
and damage per OMI (6736.

o Holding brake drum is inspected quarterly for cleanliness, cracks and
damage per OMI Q6736.

Failure History:
o There are no MDAC PRACA failure history in the critical mode written
against the Holding Brake 2 since aquisition in 1986.

Operational Use:
0 Band brake can be energized by E-stop push buttons.

o A controlled area using ropes or barricades is established and
maintained during crane operations per OMI Q6736.
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Critical Item: Band Brake
Find Number: A-13521 System/Area: 50 Ton Bridge Crane
PHSF
Failure Category: 1R SAA No: 01HS11-003
Loss of Band Brake is not readily detectable, hence this brake fails
Redundancy Screen B.
NASA
Part No: None . Manufacture: ©Ederer
PMN No: K60-0839 Drawing/ ‘
Name: Sheet No: A-13510

Function: Provides frictional torque at the main hoist drum for holding load.

Critical

Failure Mode: Fails to engage. FMEO1HS11-003-003.

Cause:

Failure

Broken mechanism, excessive wear of friction material.

Effect: 1If band brake fails in addition to holding brakes 1 and 2,

Design;

Test:

load will drop. Could cause loss of 1ife and/or payload.

Acceptance Rationale

Holding brakes 1 and 2 act as a back up in the event of band brake
failure.

Band brake is totally independent of holding brake 1 and 2 and is
mechanically set, pneumatically released.

The band brake is set to engage within the first 6 inches of (100%)
lToad travel after overspeed switch is engaged.

The band brake meets the design requirements of NSS/GO 1740.9 Appendi
A for critical redundancy.
Crane is load tested at 100% of rated load annually per OMI Q6736.

E-stop and remote E-stop push buttons will be verified, annually, to
set the band brake per OMRSD 82K00381.

Overspeed switch is annually tested to set band brake per OMI (Q6736.

The band brake will be verified to withstand the design brake torque
(229 ft.1b) annually per OMRSD 82K00381.

Band brake breakaway torque will be verified annually at 150% rope
pull torque per OMRSD 79K16497.
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Inspection:

o Band brake pad is semiannually measured for thickness and inspected
for heat or other damages per OMI Q6736.

0 Band brake assembly is inspected quarterly for structural integrity
and damage per OMI (Q6736.

Failure History:

0 There has been no failure history in the critical mode on this band
brake since aquisition in 1986.

Operational Use:
o Band brake can be energized by E-stop push button.

o A controlled area using ropes or barricades is established and
maintained during crane operations per OMI (Q6736.
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SECTION VI

HAZARD ANALYSIS

6.1 OBJECTIVE

The objective of this System Hazard Analysis (SHA) on the 50-Ton Bridge Crane for use at the
Payload Hazardous Servicing Facility (PHSF) is to identify and document any system or equipment
safety concerns that represent a design risk to system safety.. This SHA follows the guidelines.in -
KNPR 8715.3, KSC Safety Practices Procedural Requirements.

The SHA complements the reliability analysis by reporting hazards normally ground-ruled out of the
FMEA, such as generic hazards, failure of passive components, or human factors. The following
were assessed in the preparation of this SHA:

Concerns that could cause loss of life and/or flight hardware
Component failure leading to dropped load

Improper maintenance/operation procedures

Design issues that affect normal operation of the system

6.2 RESULTS

The areas assessed by this SHA are depicted on the top level fault tree with the assessment rationale
documented on the SHA worksheets. The potential hazards arise from either structural failure or
improper assembly of hardware, which could result in dropped flight hardware.

Catastrophic hoist hardware failures can result in death/injury of personnel and/or loss/damage to
equipment. The other system failures identified also require multiple failures to occur. Single hoist
passive component failure increases the possibility of death/injury and loss/damage to flight
hardware. However, these components meet required design specifications and are regularly
inspected.

No Formal Hazard Reports for NASA Level III RISK Assessment Board (RAB) approval were
generated.

94




SAAO01HS11-003
REV.C
MARCH 2007

BN 3

HAZARD IDENTIFICATION DATA
e YETIRITUY e TORIIITY T vew ————

50~-TON BRIDGE CRANE, PHSF - 529,00 , K60-0833 HOO000

The following hazard Identitioation a;ttcrii wete canaldered dusing ibe hazard analysis:
DESIGN BAFETY CHECKLIST SECTION NUMBER AND TITLE: KHB 52109, APPENDIX |

& 1.0 Handling, and Transporlation B 2.0 Flvids, Gasas/Pneumatics
& 3.0 Electrical/Electronic O 4.0 Factlities
O 5.0 Hydraulic o 0
B FAILURE MODE AND EFFEGTS ANALYSIS (FMEA)
O FUNCTIONAL AND PHYSICAL INTERFACES
B OCCUPATICNAL SAFETY AND HEALTH STANDARDS (OBHA) 20 GFR 1910
KHEl 5310,0 KENNEDY BPAGE CENTER GSE SAFETY AND RELIABILITY ANALYSES
& cw.c-002, SPACE SHUTTLE PROGRAM QSE GENERAL DESIGN REQUIREMENTS
The Hazard Analysiz 'wat bated on tha foliowing aystem documentation (-Ifu documants here);
KHB 5310.9 flev. A KSC Ground Systems Salaly and Reliabillty Analyses
NSS/GD 1740.9 REV.B  NASA Safety Standard For Lifling Devices and Equipment
79K33197 BAS Canister Rolation Facility, Floor Plan-Plumbing and Details
OMI Q8736 BAS Cyporation Maimenance Instruction, 15/50 Ton Cranes
82K00387 BAS 15/50 Ton Crane Modifications
A-13595 BAS Tralley Assembly
B-16935 REV. A Bridge Drive Assembly
A-13518 REV.A Main Hoist Assembly
Ederer EC-1735 REV.E  Electrical Elementary Diagram
B2K00381 REV, A Operalions Maintenance Requirements Specitations Document, PHSF Cranes

Hazard Summary: No Formal NASA Hazard Reporls were generated by this analysis for level il
Aisk Assessment Board Approval

™\ %‘ Q;é%l 5-7-92
Jon Wycio, Safoty . Andlycks, F104

N e TN

W.W. McEwen, Mgt. SRMA0 Ena. Analysia, 5194
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GROUP
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II
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RISK INDEX MATRIX

SAAO01HS11-003
REV.C
MARCH 2007

Co Highly
Probable

Bo Likely

Ao Unlikely
As Bs Cs

Minor injury Serious Loss of

or Minor Injury Personnel

Damage or Minor Vehicle, or
Damage Equipment

SEVERITY
RISK INDEX DESCRIPTION
STRIPED

THOSE HAZARDS FOR WHICH MORE
DETAILED MANAGEMENT ATTENTION
IS STRONGLY RECOMMENDED.

GRAY AREA

THOSE HAZARDS WHICH MAY REQUIRE
ADDITIONAL REFINEMENT AND
FURTHER EVALUATION BASED ON
ADDITIONAL DATA AND/OR FOR WHICH
CORRECTIVE ACTION IS DEEMED
NECESSARY.

CLEAR AREA

THOSE HAZARDS WHICH DO NOT
REQUIRED HIGH LEVEL MANAGEMENT
ATTENTION BUT WHICH ARE PRESENTED
TO MANAGEMENT FOR INFORMATION.
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SECTION VII

CONTROL LOGIC ANALYSIS

There are no LPS control/monitor functions associated with this system. No control logic
analysis is therefore required.

SECTION VIII

EMERGENCY SAFING ANALYSIS

This system is not controlled by a computer control system. No emergency safing analysis is
therefore required.

SECTION IX

SNEAK CIRCUIT ANALYSIS

Per KNPR 8715.3, the methodology for the control of sneak circuits is not formally implemented
in the design of this equipment. No sneak circuit analysis is therefore required.
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SECTION X

END-TO-END ANALYSIS

The system interfaces with the following system:

PHSF 60 HERTZ POWER

SAAO01HS113-001

CRITICAL SYSTEM

PHSF 50-TON BRIDGE CRANE

SAAO01HS11-003

CRITICAL SYSTEM

SECTION XI

AREAS OF CONCERN AND RECOMMENDATIONS

11.1 AREAS OF CONCERN

The crane emergency braking system has one outstanding ESR M01547. This ESR is intended to
correct a problem which would allow the Emergency Brake to release after being set if the power
to the crane is secured (turned off at the main circuit breaker). This condition could lead to
dropping the load. This work was accomplished in 1992, and the comment has been left in for
historical purpose only and is not a concern any longer.

11.2 RECOMMENDATIONS

Complete and implement engineering required to correct Emergency Brake circuit deficiency.
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