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SECTION I
SUMMARY OF FINDINGS

1.1 SYSTEM CRITICALITY

The 20-Ton MST Bridge crane is assessed as critical. A failure of this
crane could cause loss of life and/or flight hardware.

1.2 MECHANIYICAL CRITICAL ITEMS
There were no mechanical Critical Items identified in the critical

output functions identified in section 4.0 for this equipment. See
section 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 4.0 for this equipment. See
section 5.2 for additional information.

1.4 CRITICAL FLEX HOSES

There are no flex hoses associated with this equipment.

1.5 CRITICAL ORIFICES

There are no orifices associated with this equipment.

1.6 CRITICAL FILTERS

There are no filters associated with this equipment.

1.7 CRITICALITY CATEGORY 1R ITEMS

There were four (4) criticality category 1R items identified during the
analysis of the critical output functions identified in section 4.0 for
this equipment. See section 5.1, 5.2 and 5.10 for additional
information.

1.8 HAZARDS IDENTIFIED

There were no hazards identified in this analysis. See Section VI for
additional information.

1.9 CRITICAL CONTROL/MONITOR FUNCTIONS

There are no LPS control/monitor functions a-sociated with this system.
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1.1C SNEAK CIRCUITS IDENTIFIED

There was no Sneak Circuit Analysis performed for this system.

1.11 AREAS OF CONCERN AND RECOMMENDATIONS

There is cne (1) areas of concern identified or recommendations to be
considered for this system. See 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 5TS/Cargo

Identification List for Facilities, Systems and Equipment by baseline
number, " dated 2/10/83. The OMD baseline number is 950.00.

2.2 DOCUMENTATION LIST

The following documents were used in cbmpleting this analysis:

Document/ .
Drawing No. Rev. OQutstanding EOs Title
KHB 5310.9 BAS Kennedy Space Center Ground
Systems Safety And Reliability
Ven Drawing i HECO-Pacific 20-Ton MST
D2152-M0O1-M020 _ Bridge Crane drawings
NSS/GO 1740.9 | NASA Safety Standard For
Lifting Devices and Equipment
91-3023B | HECO Pacific Proposal and
Purchase Spec. Specifications
79K32662 A General Test Requirements for
- Critical Cranes located at VAFB
D21L3M13 BAS 20-Ton Crane Elementary Pneumatic

Diagram, HECO Pacific

2.3 SYSTEM DESCRIPTION

The 20-Ton Bridge crane is located at SLC-2 within the Mobile Service
Tower and is to be used to stack the Delta II stages prior to launch.
The crane consists of four subsystems; the hoist, trolley, bridge and
electrical control.

The crane is located on the exterior of the MST. To protect the hoist
system components from the weather, they are located within the
building. A series of compensating wire rope sheaves are used to
maintain hook height regardless of bridge or trolley movement.
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2.3.1 HOIST SYSTEM

The hoist system consists of a hoist motor, hoist gear reducer, wire
rope drum, two electro-mechanical brakes and a wire rope drum mounted
disc type emergency brake. The hoist motor is a variable speed (20 FPM
max) squirrel cage type manufactured by PsH. The motor is rated at 30
HP/1B00RPM. The motor torque is supplied to the gear reducer, which has
a ratio of 15.63:1. The reducer is used to reduce rotational speed
supplied by the motor and transfer the torque to the wire rope drum to
both collect or play out wire rope during a lifting operation.

The hoist system is equipped with two forms of electro-mechanical
braking: a DC shoe type brake and a DC disc type brake. Both brakes are
rated to hold 150% of the cranes rated load. The disc brake is located
on the end of the hoist motor frame, opposite the gear reducer. The Shoe
brake is located on the opposite side of the gear reducer, downstream of
the motor. Both brakes are electrically released and spring set upon
loss of power to the brake coils. Should electrical power to the crane
fail during an opveration, both brakes will set and hold the load at the
last position prior to the power failure. The drum mounted emergency
brake is pneumatically operated. Compressed air is used to hold the
brake pads away from the brake rotor. Should an emergency occur, the air
is released and the brake will set and hold the load. The emergency
brake can be set using the E-Stop button or by the overspeed switch
which senses drum overspeed. The hoist is also equipped with dynamic
braking, which is used to control load lowering. This form of braking
is not acceptable as a primary means of braking by NSS/GO 1740.9B.

2.3.2 TROLLEY SYSTEM

The trolley is an underhung type and consists of a trolley motor, worm

gear drive and a electro-mechanical disc type brake. The trolley motor

is a variable speed motor (10 FPM max) rated at 1 1/2 HP/1800 RPM. The

motor supplies rotational power to a worm gear that drives the trolley

drive chain used to move the trolley along the bridge rails. The trolley
brake is a electro-mechanical disc type brake, which is electrically |
released and spring set upon loss of electric power to the coil. Should |
electric power fail during an operation of the crane, the trolley will

stop at its last position prior to the loss of power.

2.3.3 BRIDGE SYSTEM

The Bridge system is a double girder type, and is moved through its
length of travel using two variable speed motors (10 FPM max) rated at 1
HP/1800 RPM. Both motors are connected to gear drive units at either end
of the bridge rails. The motors are used to turn wire rope drums that
pull the bridge into the required position. Both motors are equipped
with electro-mechanical disc type brakes that are electrically released
and spring set upon the loss of electrical power. During bridge _
operation one motor is used to pull the bridge; the second motor and
‘gear drive unit are idle and paying out wire rope. When the operator
commands stop both brakes engage. The idle unit acts as the braking unit
for the bridge.

00000010



SARBBCROU0-041
REV. A
APRIL 1994

2.3.4 CRANE CONTROL PENDANT

The crane is controlled using one of two identical pendants. The pendant
contains push button controls for hoist up and down, trolley right and
left, bridye forward and reverse, emergency stop, and a power "on"
indicator light. The pendant also contains variable pots that allow the
operator to set the required speed for each subsystem. Two pendants are
being supplied so as to allow operation from different locations on the
MST. To prevent commands to the crane from two pendants at once, each
pendant is equipped with a relay, that once energized, will electrically
lock out the other pendant and prevent conflicting commands.

2.3.6 HOIST LIMIT SWITCHES

The hoist system is equipped with dual upper limit switches. The first
is a paddle operated type, the final is a geared upper and lower limit
switch. Should the hoist contact the first limit switch, a set of
normally closed contacts within the hoist up circuit will open stopping
hoist upward motion. If the first limit is reached all power for raising
the load is removed and the brakes will set and hold the load. The load
may be lowered since power will still be available for the down circuit
of the hoist. Should the final upper limit be reached, all hoist system
power is terminated and can only be restored using a key operated reset
switch.

10
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SECTION 1V

: DEFINITICONS AND GROUND RULES
3.1 DEFINITIONS

Definitions necessary for the clarification of criticality categories,
hazard analysis, and "time 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 associated with flight
crew emergency egress).

1s A single failure in a safety uor 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 covld 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.

11
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Hazard Report Closure Classification

(1)

(2)

{3)

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).

Controlled - The likelihood of occurrence has been reduced to an
acceptable level by implementing the appropriate Hazard
Reduction Precedence Sequence (HRPS} to comply with program
reguirements (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 deing 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:

(1)

(2}

(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 resulc 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

(1)

(2)

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

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

12
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e. Likelihood of Occurrence - The probability the hazard will

occur, considering the in-place hazard controls. Likelihood of

occurrence will be categorized as follows:

Ao: 'Uniikely - 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 progrém, but not
expected; controls have minor limitations or uncertainties.

Co: Probable - Expected to happen in the life of the prdgram;

controls have significant limitations of 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 description which indicates the shortest Crédible'time or time
range available to correct the situation before the effect is

manifested shall be identified.

GROUND RULES

~ This analysis has been deVeldped in éécdrdaﬁce with KHB'5310.9,
Space Center Ground Systems Safety and Reliability Analyses”,

The

a.

"Kennédy

following ground rules and assumptions were considered during this
analysis: . - '

For this analyéis it is assumed that crane operators are trained

and certified to operate this crane system

Thié analysis assumes WOrst case 5cenerio of "fail to high sﬁeéd"
when analyzing the hoist, trolley and bridge inverters due to the
‘unavailability of documentation caused by manufacturers proprietary

rights.

This anélySis assumes no lifting opérétidnsiwill bégattempted

during high wind conditions.

This analyéis assumésubhly'bne'péhdaﬁt Qwaér On" kéy ﬁill be .
available for use, thus eliminating the possiblity of two pendants

being powered at one time.
Passive componénts will not be éhalyzéd in the FMEA,
‘but are considered in the Hazard Analysis,

13
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SECTION IV
CRITICALITY ASSESSMENT
4.1 HARDWARE/RELIARILITY BLOCK DIAGRAM

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

following

mmrﬁmzm ELECTRICAL FOWER
" 3 masr " - couTaGE BENDART
60 HERTZ VAFB ~ACCESSORIEE
SLC~2
caeroLs ~
-UP/DOWN '
—EAST/WEST 20 - TON
~NORTH/BOUTH
~E=ETOP MST
—on/orr > B
FOURCE/MOTION
=UP/DOWN
. ~EAST/WEST
=NORTH/S0UTH
BRIDGE CRANE | ——p| -mmrmcexcy
STOF/HOLD
‘ —~OPERATIONAL
SPEED
MECEANICAL POWER
- STRUCTURAL ——————
- SUPPOR?T

Figure 4-1. Hardware/Reliability Block Diagram

4.2 CRITICALITY ASSESSMENT WORKSHEETS

This sy5ﬁem input ahd dttpﬁt fuﬁttions are asseSsed on the folloﬁing

Criticality Assessment Summary sheet

~The Criticality Assessment Worksheets are performed to determine whether

.the GSE or facility system is Critical or Noncritical in terms

of

creliability impact. = If loss or improper performance of any one of the

. system's functions, without regard to redundancy, could result

in loss

of life or loss of flight hardware or damage to flight hardware, the

‘total system is assessed as Critical.

If loss or improper performance

“of all of the system's functions could not result in any of the
aforementioned effects, the system will be considered Noncritical.

14
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FAILURE MODES AND EFFECTS ANALYSIS

FOR TEE

20-TON MOBILE SERVICE TOWER BRIGGE CRANE

LOCATED AT VANDENDERG AIR FORCE BASE SLC-2

PMN: 88V0019

SAAB8CRO00-041
REV. A
APRIL 1994

The following components were considered passive in this analysis for

this section.

Nomenclature Find Number
1. Bridge Girders Nane
2. Trolley Frame None

- 3. Wire Rope . None
4, Hook ‘ - None
5 Hook Block Assembly None
.6 Bridge & Trolley Wheels ' None
7 Wire Rope Sheeves & Peripheral Equlpment None

_GSFC con31ders the above listed 1tems as single fallure p01nts, but does
‘not require that they be analyzed because they have been designed to a

5:1 factor of safety per NSS/GO 1740. 98

17
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SECTION V
FAILURE MODES AND EFFECTS ANALYSIC AND CIL

5.1 MECHANICAL FMEA WORKSHEETS AND BLOCK DIAGRAMS

The mechanical components of the critical output functions identif-led in
section 4.0 for this system were identified from documents and diagrams
referenced in the Documentation List and are analyzed on the worksheets.
A passive items list precedes the FMEA Worksheets and is contained on

the following page.
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5.2 ELECTRICAL FMEA WORKSHEETS AND BLOCK DIAGRAMS

The electrical components of the critical outbut functions identified in
section 4.0 for this system were identified from decuments and diagrams
referenced in the Documentation List and are analyzed on the worksheets.
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5.2 HOSE FMEA WORKSHEETS

There are no Flexhoses associlated with this system.
5.4 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 which are
summarized on the following Critical Items List.

5.7 CRITICAL FLEXHOSES

Not applicable

5.8 CRITICAL ORIFICES

Not applicable

5.9 CRITICAL FILTERS

Not applicable

5.10 CRITICALITY CATEGORY 1R ITEMS

There were four (4) Category 1R.items identified during the analysié of
the critical output functions identified in section 4.0 for this system.

The 1R items are summarized on the following Criticality Category 1R
Items Worksheets.
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SECTION V1
HAZARD ANALYSIS

6.1 OBJECTIVE

" The objective of this System Hazard Analysis (SHA) on the

- 20-Ton Mobile Service Tower Bridge Crane for use at
Vandenberg Air Force Base (VAFB), SLC-2, 1is to identify and
document any system or equipment safety concerns that repre-
sent a risk to safe system operation or design. This SHA
follows the guidelines in KHB 5310.9, Kennedy Space Center
Ground Systems Safety and Reliability Analysis.

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

o Concerns that could cause death/injury to personnel,
and/or loss/damage to flight hardware.

o 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 W hazards arise from either
structural failure or improper assembly of hardware, which
could result in dropped flight hardware.

Trolley hardware failures must be accompanied with operator
error to result in death/injury of personnel and/or
loss/damage to equipment. The other system failures identi-
fied 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.

68

00000069




SAA88CR000-041

REV. A
HAZARD IDENTIFICATION DATA
SYSTEM/SUBBYSTEMTirle) L PMN FCN
20-TON MOBILE SERVICE TOWER BRIDGE
CRANE AT VAFB, SLC-~2 950.00 H88V0019 M00000
The following hazard Identification criteria were considered during the hazard analysis:
DESIGN SAFETY CHECKLIST SECTION NUMBER AND TITLE: KHB 5310.9, APPENDIX |

B 1.0 Handling and Transportation & 2.0 Fluids, Gases/Pneumatics

&I 3.0 Electrical/Electronic [J 4.0 Facilities

{J 5.0 Hydraulic O

B HAZARD ANALYS!IS ELEMENTS: KHB 5300.4 (1D-2)
B FAILURE MODE AND EFFECTS ANALYSIS (FMEA)
'[J FUNCTIONAL AND PHYSICAL INTERFAGES
E OCCUPATIONAL SAFETY AND HEALTH STANDARDS (OSHA) 29 GFR 1810
KHB 5310.9 KENNEDY SPACE CENTER GSE SAFETY AND RELIABILITY ANALYSES
[J sw-e-002, SPACE SHUTTLE PROGRAM GSE GENERAL DESIGN HEQUIREMENTS

The Hazard Analysis was based on the following system documentation (list documents here):

N55/GO 1790.9 Rev. B NASA Safety Standard for Lifting Devices and Eqﬁipment

79K32662 Rev. A " General Test Requirements for Critical Cranes Located at

Vandenberg Air Force Base
D2153-M01 HECO Pacific Proposal for Lifting Devices and Equipment
91-3023B HECO Pacific Proposal and Specifications (Purchase Spec.)

Hazard Surrmary- No Poml NASA Hazard Reporta were generated by this analysia for Lawl
III Risk Assessment Board Approval.

William D. Valentino, Safety Enginear,
SRMi(Q Eng. Ana~ysis, F194

APPROVED: - APPROVED (NABA}Y:
R P, e 3/ 70/ 22
W.N. McEwen, Mgr. SRMiQ Eng. Analysis, F194 '
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REV. A
APRIL 1994

SECTION VII

CONTROL LOGIC ANALYSIS

b ey

There are nx Ly control/monitor functions associated with this system.

No control i24in analysis is therefore required.

ﬁwfﬁQ.
SECTION VIII
EHﬁRGENC! SATING AH‘LYSIS
This system is not cdntroiled by a computer control system. No
emergency safing analysis is therefore required.
SECTION IX
SNEAK CIRCUIT leL!SIS

Per KHB 5310.8, Appendix'ﬂ, the methodology for the coﬁtrol 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

68 HI POWER 24-TON NST

SAM TRD p{ BRIDGE CRANE » LOAD
SAABICRECE-941

CRITICAL SYSTEX

Figure 10-1., End-to-Tnd System Block Diagram

SECTION XI

AREAS OF CONCERN AND RECOMMENDATIONS

11.1 AREAS OF CONCERN _
-Cdrréntly thé-documént 79K32662 Rév. A, “Génerél Test Requireﬁents for

Critical Cranes Located At VAFB" does not contain the 20-Ton MST crane,
thus no current test document exists for this crane.

11.2 RECOMMENDATIONS

"Create a revision to 79K32662 which incotpdrates the MST éO—Ton Crane.
- Once this crane is incorporated into 79K32662, the Safety Hazard
Analysis Worksheets will be updated to reflect the change.
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SAABBCRO00-041
REV. A

ADDENDUM

At the request of GSFC, this addendum (prepared by NSI
Technical Services) is being added to the completed/signed-
off System Assurance Analysis covering the 20-Ton SLC-2 MST
Crane. The System Assurance Analysis numbered SAASBCRO00-
041 is being re-released at the "A" revision level to
reflect this change. The System Assurance Analysis will not
be resubmitted for signature approval prior to the release.

S. LHan, S/ GSFC Date 1
Recertification Manager
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APRIL 1954

ADDENDUM_ to SHA No. SAABBCR000-041, SYSTEM HAZARD ANALYSIS (SHA)

1
Systgm: 20-Ton SLC-2W Crane at Vandenbérg Air Force Base (VAFB)
Title: Operational Failure
Effect: Uncontrolled Movement of Load/Load Block
Severity: Catastrophic
HAZARD CAUSE: Status: Controlled
Slack in wire rope.
Requirement
. Acceptable replaéement of wire rope
. NSS/G041740.93, "NASA Safety Standard for Lifting Devices and
Equipment," paragraph 206, "Operations,"
2 205.a. (17) If there is a slack rope condition, it

SELE shall be determined that the rope is
properly seated on the drum and in the
sheaves before starting the hoist.

206.a.(18) During hoisting, care shall be taken that
there 1is no sudden acceleration or
deceleration of the moving load and that
the load does not contact any
obstructions.

. 206.a.f1) General operating procedures describing crane
operation, emergency steps, communication
requirements, and special requirements
including checklists and inspection
requirements shall be prepared, approved, and
followed for each crane. There must be a
formal system for review, approval, and update
to maintain valid operating procedures.
Emergency procedures shall be developed for
contingency actions such as power loss, brake
failure, or other emergencies.

. NSS/G0O-1740.9, Paragraph 203.a.
. Document technical operating procedures for the performance of
daily and periodic safety inspections, including safety trip

bar location/function. Inadequacies discovered during an
inspection shall be documented and, if determined to be a

97

- 00000098




SAABBCRO00-041
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APRIL 1394

ADDENDUM to SHA No. SAAS88CR000-041, SYSTEM HAZARD ANALYSIS (SHA)
2

.hezafd corrected prlor to further use. Inspectlons snall be
made by qualified designated personnel according to approved
technical operating procedures.

. Perform Dally, Monthly, and Periodic Inspectlons in accordance
with the requirements of Paragraph Nos. 203.d, 203.e.(2), and
203.e.(1), respectively of NS5/G0O-1740.9B.

. OSHA 29 CFR 1910.179(3j) "Inspection"

Inspect for defects in accordance with Part 1910, eectlon
(j) (2) Frequent inspection and (j) (3) Periodic 1nspect10n.

Control

° ACD DCI 468, Handling, Installation ‘and Acceptance Test
Procedure for Replacement Crane Hoist Line. Identify the

appropriate procedural steps by number and provide the date of
activity completion. ' The replacement of the crane hoist line
shall be performed by certified/qualified personnel and/or the
manufacturer’s representative.

Héﬁaiiﬁé, Installation, ‘and: Acceptance Test @ for Replacement
Crane i 'Hoist ¥ Line ., were  in - accordance ; with ~ hoist #'rope
manufacturer’s repre ntative's instructions and procedures
have been documented.

. Locate an operator in the Drum Room during all crane
operations. The operator shall be equipped with a radio to
communicate with the crane operator. ©Provide a procedural
reference and identify the appropriate steps.

The  location of ‘an E-Stop operator“w1thra““adi° in ‘the' Drum
Room during all crane operations is inplace.

° Specific Procedure for each task, "Operating Procedure for SLC-
2W 20-Ton Crane." Specify procedural steps for loaded and
unloaded hook operation, including emergency procedures

addressing:
o Twisted multiple part ropes;
. Slack rope condition, i.e., the rope is not properly
seated on the drum and in the sheaves; and,
® Sudden acceleration or deceleration of the moving load
block.
. Install a safety trip bar, positioned to shut down the hoisting

operation, to be actlvated by drum rope overlay.
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ADDENDUM_to SHA_No. SAAB8CR000-041, SYSTEM HAZARD ANALYSIS (SHA)
3

The safety ‘trip bar has ‘been’ confirmed to be positioned 1/4 £a
3/8"*above ‘the rope and has . been varlzled wto actlvat;

brakes when | displaced.
Verification: Test/Inspection

] ACD DCI 468, "Handling, Installation and Acceptance Test
Procedure for Replacement Crane Hoist Line,"

. Organlzatlonal element respon51b1e ‘for crane inspection or QA
verify that the safety trip bar is positioned at a specified
distance to cause hoisting shut down at trip bar displacement.

o Perform technical operating procedure for Daily, Monthly, and
Periodic safety inspections, including verification of safety

trip bar location and operation.
Risk Assessment
Likelihood of Occ

Sever;ty Levelt
Rlsk C1a551flcation.

urrence: ‘i Remote

Catastrophic™

‘Acceptable Risk (Uncertalntles
Controlled/Managed):
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ADDENDUM to SHA No, SAABB8CRO00-041, SYSTEH HAZARD ANALYSTS (SHA)
4

HAZARD CAUSE Status: Controlled

Loading the crane beyond its rated capacity/maintaining the minimum
safety factor.

Requirement
L NS§S/GO-1740.9B, Paragraph 206, "Operations"

206.a.(4) A crane shall not be loaded beyond its rated
load (capacity) except for required testing.

. NSS/GC~1740.9B, Paragraph 805.a.(11)

The minimum design load safety faétor for wire rope, based on
ultimate material strength, shall be equal to 5.

. NS5/G0-1740.9B, Paragraph 203.e

° Perform Daily, Monthly, and Periodic Inspections in accordance
with the requirements of Paragraph Nos. 203.d, 203.e.(2), and
203.e. (1}, respectively of NSS/G0-1740.9B.

. OSHA 29 CFR 1910.179(j} "Inspection"

Inspect for defects in accordance with Part 1910, section
(j) (2) Frequent inspection and (3j)(3) Periodic inspection.

) NSS/GO-1740.9B, Paragraph 203.g

Inspection Reports. After each periodic inspection,
qualified, authorized personnel shall prepare written, dated,
and signed inspection reports. These reports shall include
procedure reference and adequacy of the crane/crane
components. Inadequacies shall be documented and, if
determined to be a hazard, corrected prior to further use.
These reports shall be filed and be made readily available by
the organizational element responsible for crane inspection.

J OSHA 1910.179(kK) - (1) Size of load. The crane shall not be
loaded beyond its rated load except for test purposes as
provided in paragraph (k) of this section...(Rated Load Test).

] CMAA Specification #70, Revised 1988, "Specification for
Electric overhead Traveling Cranes."

1.6.1 The rated capacity of a crane is specified by

the manufacturer. This capacity shall be

marked on each side of the crane and shall be
legible from the operating floor.
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ADDENDUM to SHA No. SAA88CR000-041, SYSTEM HAZARD ANALYSIS (SHA)

5

Control

° Specific Procedure for each task, "Operating Procedure for SLC-
2W 20-Ton Crane." Procedural steps specify loaded and unloaded

hook operation.

® New wire rope analyzed by the manufacturer to verify the
adequacy of a minimum 5:1 rope safety factor was maintained.

The ‘reéplacement rope manufacturer ‘has_stated that the minimun
aes ign LR '.'.d'.i'.;t Dot i i . : ”

I AR RNER i o

e ACD DCI 468, Periodic Inspectlon Procedure for SLC-2W, 20-Ton
Crane. Perform Periodic inspection.

° Specific Inspection Procedure and Criteria for All Sheaves and
Hoisting Rope, Document No. ACD DCI 468, Section 1. Sheaves
and hoisting rope are inspected.

“he *hook i block counterwelght is7 co
manufacturer, as’ an Antegral part [} ’the hook bl ck,
counterweight doe

rated capacxty.

Verification

Organizational element responsible for crane inspection or QA
verifies the performance of Periodic test and inspection of SLC- 2W,
20-Ton Crane, including written, dated, and signed 1nspect10n
reports, prior to operation.

1ol
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Excessive block rotation post wire rope replacement and/or excessive
reduction of nominal diameter.

Requirement

Manufacturer’s calculation of wire rope Torque Factor were
based on an acceptable block rotation <30°.

Manufacturer’s permissible constructional stretch is equal to
0.01%.

NSS/G0-1740.9B, Paragraph 204.c.(3), (a) through (g)

(3) The need to replace wire rope shall be determined by
a certified ¢r otherwise qualified person based on
an evaluation of inspection results.

Criteria for rope replacement due to reduction of nominal
diameter shall be in accordance with the requirements of
Paragraph 204.¢.(3).(g). Note that in addition to reduction of
rope diameter, other types of rope deterioration such as
broken wires, severe corrosion, etc., are grounds for rope

replacement.
NSS5/G0-1740.9B, Paragraph 202.a

.Proof Load Test. Before first use and after installation,
all new, extensively repaired, extensively modified, or
altered cranes shall undergo a proof load test with a
dummy load as close as possible to, but not exceeding 1.25
times the rated capacity of the crane. A proof load test
also should be performed when there is a guestion in
design or previous testing. The locad shall be lifted
slowly and in an area where minimal damage will occur if
the crane fails. The load rating of the crane shall be
clearly marked to be legible from the operator’s or user’s
position and shall not be more than the proof test weight
divided by 1.25.

NSS/GO-1740.9B, Paragraph 203.b

All new, extensively repaired, or modified cranes shall be
given a daily and a periodic inspection prior teo first
use. For component repair on cranes, only the inspections
that apply to the repaired portion need to be performed
prior to first use unless a periodic inspection interval
expires during the downtime.

REV. A
APRIL 1994
'ADDENDUM to SHA No. SAAS8B8CRO00-04], SYSTEM HAZARD ANALYSTS (SHA)
_ 6
HAZARD CAUSE Status: Controlled
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ADDENDUM to SHA No. SAA88CR000-04), SYSTEM HAZARD ANALYSIS (SHA)

7

. Perfornlnaily,'Monthly, and Periodic inspections in accordance
with the requirements of Paragraph Nos. 203.d, 203.e.(2), and
203.e.(1), respectively of NSS/G0-1740.5B.

° OSHA 29 CFR 1910.179 (Jj) Inspection

Inspect for defects in accordance with Part 1910, sébtion
(J) (2) Frequent inspection and (j) (3} Periodic inspection.

Control

L 79K32662, Test Requirements for VAFB Cranes, specifies proper
proof testing and maintenance schedules.

The 7 rope ! manufacturer’s | representative "approved ¥ and " was
present durlng handhng, 1nstallat3.on , acceptance testing, ‘and
proof testing of the replacement crane hoist line,: Tag. line
parsonnel ‘shall be’ requ1red to assure ‘that multlple.part ropes
are not. twisted ‘around each other, o RO EIRES

Verification

. Organizatibnal element responsible for crane inspection or QA
verifies performance of Proof Load Test.

. Periodic inspection, to include but not be limited to the
repaired portion of the crane, prior to operation. Various
methods of nondestructive examination such as ultrasonics, x-
ray, magnetic particle, dye penetrant, etec., shall be used as
needed. A post inspection report shall be written, dated and
signed. Inadequacies shall be documented and, if determined
to be a hazard, corrected prior to further use.

Acceptable Risk’ (Uncertalntles
' ontrolledfuanaged)

Rlsk 01a531f1cat10n :
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ADDENDUM to SHA No. SAABBCROOO 04 SYSTEM HAZARD ANALYSIS (SHA)

8
HAZARD CAUSE Status: Controlled
Excessive friction at bearings and sheaves.
Requirement
°©  NS5S/GO-1740.9B, Paragraph numbers 203.d, 203.e.(b)
d. Daily Inspections. These inspections shall be

performed by the certified operator prior to first
use each day the crane is used, and shall include

the following:

(1) check functional operating and control
mechanisms for maladjustments that could
interfere with normal operations.

e. (b) Cracked or worn sheaves and drums.

entrol

) ACD DCI 468, Periodic Inspection Procedure for SLC-2W, 20-Ton
Crane. Periodic inspection is performed.

Verification

Organlzatlonal element respon51b1e for crane inspection or QA
verifies the performance of Periodic test and inspection of SLC-2W,
20-Ton Crane, including written, dated and signed 1nspect10n
reports. Inadequa01es shall be documented and, if determined to be
a hazard, corrected prior to further use.

Catastroph;c‘:
Ac eptabl_ Ri

104
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SAR88CRO00-041
REV. A
APRIL 1994

ADDENDUH to SHA No. SAA8S8BCR000-041, SYSTEM HAZARD ANALYSIS ISHAI
9

HAZARD CAUSE Status: Controlled

Improper rope installation

Requirement

® OSHA 1910.179(j)IInitia1 Inspection. Prior to initial use, all
' nev and altered cranes shall be inspected to insure compliance
with the provision of section (j).

e  NSS/G0-1740.9B, Paragraph 204.C.(3) (h). If replaced, the new
rope shall be proof load tested using the associated crane

proof lcad value.

] Perform Daily, Monthly, and Periodic inspections in accordance
with the requirements of Paragraph Nos. 203.d, 203.e.(2), and
203.e.(1), respectively of NSS/GO-1740.9B.

° OSHA 29 CFR 1910.179 (j) Inspection

Inspect for defects in accordance with Part 1910, section
(jj{2) Frequent inspection and (j)(3) Periodic inspection.

° ACD DCI 468, Frequent Inspection Procedure for SLC-2W, 20-Ton
Crane,

Control

. ACD DCI 468, Periodic Inspection Procedure for SLC-2W, 20-Ton
Crane. Perlodlc inspection is performed.

L ACD DCI 468, Specific Inspection Procedure and Criteria for All
Sheaves and Hoisting Rope. Sheaves and hoisting rope are
inspected.

. ACD DCI 468, Handling, JInstallation and Acceptance Test

Procedure for Replacement Crane Hoist Line. Replacement and
Acceptance Testing is performed.

Verification

] Organizational element responsible for crane inspection or QA
.verifies the performance of Periodic test and inspection of
SLC-2W, 20-Ton Crane, . including written, dated and signed
inspection reports. Inadequacies shall be documented and, if
determined to be a hazard, corrected prior to further use.

Tha.ro'efmanufacturuxfs'repreﬁ“"”" - _
nstallation; acreptance £
testing of. tha replacement crane hoist line.

s
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APRIL 1994
ADDENDUM to SHA No, SAASBCROOO-O41. SYSTEM HAZARD ANALYSIS (SHA)
10
sk Asiessrent
Likelihcnd of ‘Occurrence: ¥ Remote
Sever;Lty Level: Catastrophlc
Risk classific.. tion ' Acceptable Risk (Uncertainties
: Controlled[!-ianaged
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ADDENDUM to SHA_No, SAASS8CR000-041, SYSTEM HAZARD ANALYSIS (SHA)

11

HAZARD CAUSR= Statusg: Controlled

Wire rope corrosion, abrasion, loss of lubricant.

Requirement

L NSS5/G0-1740.9B, Paragraph 204.C. (3)(£).

(3) The need to replace wire rope shall be determined by
a certified or otherwise quallfled person based on
an evaluation of inspection results. Any of the
following signs of deterioration and damage are
sufficient reasons for questioning continued use of
the rope:

(f} Corrosion (intérnal or external) that results
in reduction of rope diameter, or at end
connectors.

) Perform Daily, Monthly, and Periodic inspections in accordance
with the requirements of Paragraph Nos. 203.d, 203.e.(2), and
203.e.(1), respectively of NSS/G0O-1740.9B.

° OSHA 29 CFR 1910.179 (j) Inspection |

Inspect for defects in accordance with Part 1910, section
(3) (2) Frequent inspection and (j) (3) Periodic 1nspectlon.

. NSS/G0-1740.9B, Paragraph 203.e

Periodic Inspections. These inspections shall be performed at
varylng intervals, dependlng on activity, severity of service,
environmenc, and cr1t1ca11ty.

° NSS5/G0O-1740.9B, Paragraph 203.q.

Inspection Reports. After each periodic inspection, qualified,
authorized personnel shall prepare written, dated, and signed
inspection reports. These reports shall 1nclude procedure
reference and adequacy of the cranef/crane components.
Inadequacies shall be documented and, if determined to be a
hazard, corrected prior to further use. These reports shall bes
filed and be made readily available by the organizational
element responsible for crane inspection.

Control

. ACD DCI 468, Periodic Inspection Procedure for SLC-2W, 20-Ton
Crane. Periodic inspection is performed.
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‘Inspect rope on a monthly basis and lubricate as required to
‘prevent. corroszon. """"""""

Verification

° 'Orgéhizational element responsible for crane 1nspectlon or QA
verifies the performance of Periodic test and inspection of

SLC-2w, 20-Ton Crane, including written, dated and signed
1nspect10n reports,

Likelihood of Occurrence: ! Remote

Severlty Level: & Catastrophlc"‘"

Risk" Classification';'Acceptable Risk (Uncertainties
Controlledjuanaged
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