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. JB2.00
3¥S3: 250-Tom
BRIDGE
e CRANE, VAR
Critical ltem: Generater Fisid DC Inpyl Controller,
Auxiliary Hotst {2 Total, 1/Crane)
Find Number: 2FC
Critlcatity Categary: 2
SAA Noc: QOFY12-005 Systom/Araa:  250-Ton Eridge Crana
{#1 & #2yvaABb
MNASA PMN/? KB0-0533, KE0-D534/
Part No; NA Name: 250-Ton Bridge Crane
(#1 & #2)/vAR
Mg/ Reflex! Drawing! B9-¥.-L-11388¢

Part No: URRK-Vit Sheet No: 19

Functlon: A zolid state assembly which provides OC excitation ta the generator field of the
motor-genarator cet {M9-G3), The excitation is proportional fo the input supplied fram the
contral potentiometers (R POT, F PCT) and is uzed to drive the OC maotors which contral tha
auxiliary hoist,

Critkcal Fallura Mode/Fallure Mode No:
a. No eutput/09F ¥ 1 2-005.085

b. High output (not inverted)/00FY 1 2-005.085
. High output (inverted)09FY 12-005.087

Faflure Cauvse:
Contamination, corrosion, bogrd component open,

b. Board component shart, board component open, loss of voltage feedback from tha DC
* drive motor (oop.

c. Board compdwant short,

Fallure Effget-

a. No DC exefitation voltage o the Denerator field winding. Na autput fram the genarator.
Ma helst molor torque when the command is given to raise, lower, or Moat the load whila
the brakes are released. The load will descand with ragenerative braking at 1.7 ft/min
{0.34 in/sec) max {based on maximum load capacity of the holst, in rezlity this would
descand slower). The worst case would be attempting to lift or float a critical isad |(SRB
forward assembly) fram the stop position, releasing the brakes. the failure vocurring,
and the effect being the critica! load descending and striking the VAB floor, tranaportar,
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work platforms, MLP, or Shuttle Slack resutting in possible damaga to a vahicle system. .
Time ¢ effect: seconds.

Increasmg gpeed of the O motors conktrelling the aux hoisl, The worst case scenario
walld he lowering a critical ipad (SRB farward assembly) in the slow coarse spead
mode, the lailure occUrring, causing a sudden increase to full coarse speed {(maximum
coarse spead g 25 ffmin), and the effect belng the critical ioad descending and striking
the VAB flogr, transporter, work platfiorms, MLP, or Shutlle Stack rasulting in possible
damage to a vahicle system. Time to effect: seconds.

ncreasing speed, In tha opposite direction than commanded, of the DT motors conlrol-
[tng 1he aux holst, The worst case scanarlo would be raising a critical lpad {SRB lorward
assambly] in the slow coarse spead mode, the failure oceurring, cauging a sudden
increase ta full coarse spead (maximum coarse speed Is 25 ftfmin) in the lowering direc-
tion, and the elfacl baing the critical load descanding and striking the VAB floor, trans-
portar, work platforms, MLP, ar Shuttle Stack resulting in possible damage te a vehicle
system. Time to affact: secands.

ACCEPTANCE RATIONALE

Dasign:

Voitage feedback from the DC motor armature loop maintaing a constant output ¢ the
drive metors at +/- 2%. This pravents an avervoltaga conditlon from driving the erane
faster than is commanded by the operator. .

Current feedback from tha DT motor armature loop prevents tha crane from being driven
faster than |s allowable in maximum coarse speed.

Currant faadback from the generator field winding maintains the proper gating for output
to the generator field.

Cutput can be regulatad and will remain constant each time the crane is being used. This
allews for unifarmity in expected crane reactions to inputs from the oparator.

Output to the generatar flald is supplied vp to pnsntwe or nagaliva 102 volis in response to
an Input of positive or negative 6 volts.

Ratad power: 4K walts
Actual power: 28 watls

Rated temperatura: 0 to 50° C.

Actual temperature: Ambiant.

Test:

CMR3D file V) requires verificalton of praper pedarmanca of halst aperational test annu- I
ally.

GM! Q3008, Operating Instructions, reqoires all crana systems be operated briefly in all
speeds to verily satisfactory operation before lifting operations.
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¢ OMIQ3008, Fre-Dperation Setup Instructions. requires current limit checks prior to al|
maior HAs of flight hardware (verifies moator, generator, generator field DC Input con-
Ircilgr, float control loop and DC power loop companents ara aparational).

Inspoction:

« OMI Q&ED03, Maintenance Instructions, requires an arpual ylsual inapection of the solid
#izte circuil board azsemblies for evidence ol burning, discoloration cavsead by over-
heating, contamination or corrosion.

Fallure Hiztery:

* The PRACA database was researched and no failure data was found on this component In
the critical faiture mods.

* Tha GITIEF fallure data interchange system was researched and no failure data was found
an thiz camponent In the critical lailure mode.

Opsrational Use:
* Correcting Action:

1} The lailure can be recognized via the ammater {lack or increase of currant) ‘and
tha Salayn {positions change) thal Is in visw of hath operators.

£) When the failure {ndication is noliced, the operator can stop all crane operations
by relurning the Mastar Contral Switch to neutral or pregsing the E-Etop button
{releasing the brake =witch in float maoda),

3} When the high output fallure occurs in the fine spaad or float mede of cperatian,
the motor genarator set will be shut down by an overvoltage protection ralay -
when tha vollage in the DC motor lesp reaches 115% of tha full fing valtage
oviput.

4) Qperators are trained and certified o operata these cranes and know and
understand what to do if a failure indication 1s present.

3} During all critical lifts, there is at lzast ona remote Emergency Stop [E-Stop)
cparator observing the load lirt, and can stop tha crana If 3 fallure indicallon is
noticed.

6} Oparationally, the crane must be operatad in the fine ar fioat apaad mode il g
critical load Is within 10 feet of any structura in the direction of ravel.

* Timelrame—

— Estimated operater reaction time Is 3 to 10 seconds.
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