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Critieal ltem; Relay, Main Hoist
Flnd Number; 1XR1
Crillcality Catagary: 2

SAA No: CaFY12-008

NASA
Part No: MA,
Mig/ Allan Sradlay/

Part Na: T00-P400A1

System/Area:

PMN/
Nama:

Drawing/
Shusl Ho:

SAAULFY 12006
REV. B

B/L. 389.00

SYS: 175-TON
BRIDGE
CRAME, VAR

AUG 2 0 199

175Ton Bridge Crana/VAB

KED-0528/
175-Tan Bridge Crana/VAB

BV-K-L-11348/
13, 15

Funétion: Enables the generator higld L input controller, 'FC, whan relay THER or 1LCR is

engrgized.

Critical Failura Moda/Failura Mods N
3. Coil fails opan/08FY12-006.068

b. MN.O. contact fails open/O3FY12-006.059
£.  N.O. contact fails open/ORFY 12-006.070
d. N.O contact fails opan/O9FY 12-008.071

Failure Causwe:

a. Corrogion, fatiqug

b. Corrogion, binging machaniom
t. Corrosion, blnding machanism

d. Corrasion, binding machanism

Failura EHect

4. The contacts will remain deanargized. No DC excitation voltage to the gensrator field
winding. No outpul frars the generalor. Mo hoist motor torgue when the cammand 15
given 1o raine, lower, or float the load while the prakes ara released. The load will

descend with regenerativa braking at .25 ftf/min (Q.05 in/sac) max (based on maximum
load capacity of tha haist. in reality this would deacand slower). Tha waorst case would

be attempling to lift an External Tane [ET) or the aft @nd af the aroiter fram the stop

position, relaasing the orakes, The 1alure acourring, and the effect baing the ET or the aft
end of thg arbitar descending and stmiung the VYAB floor or transporter, resulting in pos-

siblg Jamage to a vehicie system. T.ma to effect: seconds.
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b. Tha speed regulater in tha generatar field DC input centraller will not be enableg. Na

DC excitation voitage to the generator field winding, No output fram tha QEnerator. Ma

hoist molar tarqua when the command is given ta raisa, lower, or flgat the Inag while

ths brakas are releaged. The load will descend with regenarative braking ar Q.25 f/min

{Q.05 infgec) max {based on maximum toad capacily of the haist, in raglity this woylg

descend slower). The worst case would ba attampting to lift an External Tank (ET} or tha

aft end aof the orbiter fram the stop position, roleasing tha brakss, the failura SGCUrring,

and rhe effect baing the ET or the aft &nd of tha orbiter descending and striking the VAR

floor or ransporter, resutting in passibla damage to a vehicie system. Time To efiact: I

saconds,

t.  The bi-directional ampiifier in the generatgr field DO input controller will ngt be enabled.
No DC excitation voltaga to the generator heid winding. No output from the ganerator.
No hoist motor rorgue when the command is given to raise, lower, or fluat the Inad while
tha brakes are released. The fvad will descend with reganerativa braking at 0.25 ftfmin
{0.05 in/sec) max {basad on maximum load capacity of the haiat, in reality this would
descend siower). The worst case would be aempting o Iift an External Tank {ET] ar the
aft end of tha arbiter from the zrap position, feigasing the brakes, the failure oceurring,
and the elfect being tha ET ar the aft end of tha orbiter descending and striking the VAB
flagr or transperter, resulting in possitle damage to a vehicig gystem. Tima to effect: l
aeconds.

¢, The firing circyit in the generator fiald DC input contralier will not be enabled. No DG
excitation woltage to the ganerator field winding. No sutput from the generator. No hoist
mator tarque when the command is given to raise, lowar, or float the lcad while tha
brakes are resasad. The joad will daseend with regenarativa braking at 9.25 ftfmin (0.05 .
Infsec) max {based on maximum load capacity of the halst, in reality this would descend
slawer). The worst casza would be artempting to lift an External Tank {ET) or the aft ena
of the orbiter from the stop postion, raleaging the brakes, the failure ecsurring, and the
effait being tha ET or the aft end of the grbiter descending ang sriking the VAB foor or
Iransportar, rasuiting in possible damage to a vehicis system. Time to effect: saconds,

ACCEPTANCE RATIONALE

Design:
* Contact Voltage Rating: 500 VDC
* Contact Voltage Actual; 15 VOC
* Contact Material: Nickel Silvar (Ni Ag)
« Cotl Yaltaga Rafing: 600 VAC
= Cpil valtage Actual: 12 vag
» Cail Power Rating: 20 VA B0 Hz (=zalad), 138 VA 50 Hz {inrush|
" Fickup Tima: 20 moos
* Oropout Time: 20 msec
* Ratad Qperating Tamperaturs: -20°C to = 40°C Attachment .
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+ Actuail Gperaling Temperatyre: Ambient
* UL (Underwriters Laboratory) listed
Test:
* OMRSD file VI requires verification of proper perigrmance of haist operational test annu- I
ally.

= OMI 03008, Qperaling Instructions. raquires ail crana gystemns b= aperated briefly in ail
speeds to verify satisfactory operation befere lifting sparatians.

* OMI Q2008, Fro-Opmration Setup Instructions, requires current limit checks prior to ali
major fifts of flight hardware (varifios mator, gererator, generator field DC input contralter,
float control loop and OC pawar 100p componants are cparatignal),

Inspection:

* OMI QB8003. Maintanance Instructions, requires annual inspeection of contacts and contacs
mambers far burning, pitting, praper alignment, and discolaration caused by overngating:;
visual check of ciosing coils for detarierated insulation and avigence of averheating or
burning.

Failurs History:

* The PRACA database was researched and no failure data was found an this component in
. tha critical failure moda.

* Tha GIDEP fzilure data intarchange system was researchad and no failure data was found
en this componaant in the critical failure mode,
Qperatiooal Uae:
= {orrecting Action:

11 The failure can ba recognized via the Salsyn (positions change) that ig in view
of both oparatora.

2) When the failure indication is naticad, the operator can stop all crans operations
by returning the Master Contral Switch 1o neutral or pressing tha E-Stop burton
{releazing tha braka switch in the floar mode).

3} Operators are trgined and certified to oparate these cranes and know and
undarstand what 1o 4o if a failure indication is present.

4] During alt critical lifta, there 13 at least ane remots Emargency Stop (E-Stop)
oparator absarving the Iocad lift, and can stop tha crane it 2 failure indication is
noticad.

+ Timeframe:

— Estimarted operator reactien time is 3 ta 10 seconds, I

. Attachment
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