S AADMY 1 2-005

REV. B
MAR 11 19%4
B/L: 3I8%.00
BYyS: 250-TON
BRIDGE
CRANE, VAR
Critical Item: Generator Field DT Input Contrafler, Main Haolst
{2 Tetal, 1/Crane)
Find Humb-er: 1FC
Criticality Category: 1, 2
SAAR Mo: aFyY 1 2-005 System/Area:  250-Ten Bridge Crana
(#1 & #2)VAB
NASA PMN/ K50-0533, ka0-0ha4/
Part No: MNA Nama: 250-Ton Bridgs Crane
i1 & ¥2)/VAB
Mig/ reflex/ Drawling/ 69-K-L-11388/

Part No: URR K-V Shest No: 15

Functlon' A solid state agsemuly which provides DT excltation to the generator flald of the
motor-ganaratar set (M12-G4). Tha axcitation is propartionai to tha ingut supplied from tha
control potentiometars (R POT, F POT) and Is used to drive the DT motors which control the
mazain halst. ' )
Critleal Faliure Mode/Fallure Modas No:

a. High output {not inverted)/0BFY12-005.079 {criticalily cat. 1)

b. High output {Inverted)/09FY 12-005.080 {criticality cat. 1)

¢. Mo outprif08FY12-D05.074 {criticality cat. 2}

Fallure Cause:

a. Board compenent short, board campenent open, loss of valtage feedback from the DC
drive motar loop,

b. Board component short,

r. Contamination, corrogian, board component open.

Failure Effect:

a. Increasing spe=d of the DC motors controlling tha main hoist. The warst case scenario
would be lowering a critical 1oad (SR8 segmenl, Orblier, or ET) in the stow coarse speed
moda, the failure occurring, causing a sudden Increase {o il coarse speed [maximum
coarse speed is 10 fiymin), and the effect being the critical load descending and striking
the VAB foor, transpertar, work platforms, MLP, or Shullle Stack resulting in a potential
loss of Ife andfor vehicle, or damaga to a vehicle system. Time to sfieck: SBConds.
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Increasing speed. in the opposite direction than commandead. of the DC motors control-
Itng 1he main hoist. The weorst case scenario would be ralsing a critical inad (SRB
sagment, Orhiter, or ET) in tha slow coarse speed mode, the failira occurring, caising a
sudden increase to full coarse speed [maximum cearse speed ig 10 ft/min] in the how-
ering direction, and the affact being the crilical load descanding and striking tha VAR
flogr, transporter, work platforms, MLP, ar Shultle Stack resulting in a potential loss of
llle andiar vehicls. or damags ta a vehicle syslem. Time to affect: secands,

Mo DC excitation voltage to the genaratar figld winding, No gutput from the genarator,
No hoist molor torqua whila the command is baing given to raise, lower, or float the |oad
while tha brakes are released. The insd will descend with regenrarativa braking at 0.25
Mtrmin (0.05 infsec) max {based on maximum load capacity of the hoist, in reslity this
would descend slower). The worsl case would be altempting to lift or floal a critical load
{SRB segmant, Orbiter, or ET} Irom the step position, releazing the brakes, the fallure
ocourring. and the effact baing the critical load descanding and etriking lhe VAR floor.
transporter. work platfarms, MLP, er Shuitle Stack resulling in possible damage to a
vehicla syslem. Time to =ffect: seconds,

ACCEPTANCE RATIONALE

Design:

voltage feedback from the DC metor armature lnap maintaing a conslant output ta tha
drive motors at -+ /- 2%. Thls prevents an overvoltage condilan frem driving the crane
faster than is commanded by the operator.

Current feedback from the DC molor armature foop prevents the crane from heing drivan
fgetar than is allawable in maximum coarse spaed.

Current feedback from the generator field winding maintains tha proper gating [or oulput
to the ganerator field,

Outpul can he ragulatad and will remain constant sach time the crane iz being used. This
allows for upilormity in expected crane reactions to inputs from the oparator.

Outpul to the generater field is supplied up to positive of nagative 109 volls in respanse tn
an input of positive or negative & voils.

Raled powar: 4K watts
Actual power: 2K waits
Ratad temperature: 0 to 50° C.

Actuzl lamperature; Ambiank.

Taxt:

OMRSD file Vi requires verification of praper performance of holst aperationai tast annu- l
ally.
OMI QI00R, Opearating Instructlons, requiras all crane systams ba operated brisfly in all
speads {0 verify satlsfactory oparation before lilfing operations,
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c.  OMI 03008, Pre-Operation Selup Insiructions, requires current limil checks prior to all
ma|or lifts of flight hardware {varifies motor. genaratar, generator fiald DC inpul con-
troller, flgat control loop and DC power loop components are eperational).

Inapection:

- M| QE003, Maintenance Instructions, requires an annual visual inspection of the solid
stale circuit board agsamblies for evidense of burning, discolaration caused by over-
heating, contamination ar coFrogion.

Failure History:

+ The FRACA datahbase was researched and no fallura data was found on this component in
tha critical faiiure moda.

* The GIDEF fallure data intarchange syslem was researchad and na lallure data was lgynd
on ihis companent in the critical fatiura mode.

Operatlonal LUse:
= Correcting Actlon:

1) The failura can be recognized via the ammatar {lack or increase of current) and
the Selsyn (positicns change) that is in view of both oparatars.

2} When the failure indication 8 naticad, the operator can stop all ¢rane operations
by returning the Master Control Switch to neutral ar prassing the E-Slop button
(releasing the brake switch In float mode).

3) Whah the high output Fallure occurs in the fina speed or float mode of operation,
the motor ganerator sat will be shut down by an pvervoltage protectlan relay
whan tha voltage in the DC motor loep reaches 115% of the full line valtage
autput,

4) Operators are trained and certifiad to operate these cranes and know and
vnderstand what to do if a failure indication 13 preseni.

5} Durlng all critical fifts, there is at least ena remate Emergency Stop (E-Stop}
operator observing the load lift, ard can stop the crane f a failure indication is
noticed,

6} Operationally, the erane must be operated in tha fine or float speed mada I a
crilical load i= within 10 feat ai any strocture in the direction of travel.

7) During final SRB mate, all crane aparations are cegsed and fingl mate i® accom-
plished by use of the 250-Ton Hydra-Set.

« Timalrame:;

— Esgtimated operator reaction fime is } lo 10 seconds,
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