SAB0SFY 12-003

REY. B
an: e 11 B9
5YS: 250-TOM
BRIDGE
CRANE. VAR
Critical Ttem: Genarator Fighd DC tnput Controller,
Bridge {2 Total, 1/Crane}
Find Number: aFC
Criticallty Category: 2
SAA No: QeFvY12-005 SyetemiArea:  250-Ten Bridge Crane
(#1 & H2WVAB
NASA PMN/ K80-0533, K6O-0534/
Part Nao: MNA Hame: 250-Ton Bridge Crane
: (#1 & B2)/VABR
Mig/ Raflex/ Drawing! 69-K-L-11388/

Part Mao: LIRRE-VHI Shest No: 24

Function: A sclid state ass=mbly which provides DC excitation to the genarator field of the
motor-generator sat {M1-G1), The excitation is propertional to the input supplied from lhe
conlral potentiomeler {(RPOT) and is used to drive the D¢ motors which control the bridge.

Critlcal Fallure Mode/Fallure Mode No:
a. High output (ot inverted)f09FY12-005.081
b. High cutput (inverted)/09FY12-005.082

Fallure Cause:

a. Board component shart, board component opan, loss of voltage feedback from the OC
drive motor loop.

k. Board component shorl,

Failure Effsci:

a. Increasing speed of the DC maiors controlling the bridge. The worst case scenario
would ba moving 2 critical load {SRB segment, Orbiter, or ET) in the slow coarsa speed
mode {maximum coarse speed is 73 (t/min), the {ailure oceurring, causing a sudden
incraase to full coarse speed and the effect being the critical load siriking a VAB wall or
work platierm resulting in pessible damage 1o a vehicle system. Time fo effect
seconds, -

b. |ncreasing speed, in the opposite dired tion than commanded, of the DC motors controt-
ling the bridge, The worst case scenariv would ba moving & crilical load (3RE segment.
Orbiter, or ET) in the slow coarse speed mode {maximum coarse speed ig 73 fi/min), the
failure sccurring, causing a sudden increase to full coarse speat and the alfect being
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lhe critical load siriking & YAB wall or work platfarm rasulling in possible damage te a I .
vahicie system. Time to effect: seconds.

ACCEPTANCE RATIONALE

Daglgn:

Voltege faedback frem the DC motor armature loop maintaing a canstant ocutput to the
drive motors at +/- 2%. This prevents an overvaltage condition from driving the crane
faster than is commanded by the aparator.

e urrant feedback from the DC motar armature leop prevents the crane from being drivan
faster than ig allowable in maximum coarse speed,

Current feedback from the genergtor fleld winding mainfains the proper gating for outpt
to the generator fleld,

Output can be regulated and wlill remain constant each tima tha crane iz baing used. This
allows far unlformity in expecied crans reactions to inputs from the operator.

Cutput to |he ganarator field is supplled up to positive or negative 108 volls In responzge 10
an input of positive ar nagative B volts.

Rated power: 4K walls

Actual power: 2K watts

Rated temperature: 0 ta 50° C.

Actual temperature: Ambiant.

Test:

a.

CMRSD file VI requires vartfication af propet perfarmance of the bridge oparational test I
annually.

OMI 03008, Oparaling Instructions, requires all crane systems be operated briefly in alt
speeds to varify satisfaciory operation before |ffting operations.

Inspection:

OM| Q8003, Maintanance Instructions, requires an annual visua! Inspaction of tha solid
state circult board assemblias for evidence of burning, discoloration caused by over-
haating, contamination or corrosion.

Fallure History:

Tha PRACA database was researchad and no failure date was fou nd on this componesnt in
the critical fallure mode, -

« The GIDEP fallure data interchange systam was researched and no failure data was found

on this component in the critical fallure mode.
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Oparational Ise:
« Correcting Action:

1) The failure can be recognized via the ammeter (increase in currenl) and the
Sealsyn {positlons change) that is in view of both operators.

2} When tha fatlure indlcation is noticed. the operater can stop all crane oparations
by returning the Mastar Contral Swilch to neutral or pressing Llhe E-Stop buttoan,

3} When the failure ocoura tn tha fine speed mode of operation, the muolor genar-
ator set wil be shut down by an overvaliage protection relay when the valtage
in the OC motor loop reaches 115% of thae full fing vollags output,

4) Operators ara trained and certified to operate thege cranes and know and
understand whal to do il a failure Indication Is presant.

§) During all critical lifts, there is at least one remote Emergency Stop (E-Stap)
operator obsarving tha load Iifl, and can stop the crane i a failure indication Is
noticed.

6 Operationally, the crana must ba cperated in the fine speed mode if & eritical
load is within 10 feet of any structura In tha direction of travel.

+ Timaframe:

— Estimated operator reaction time is 3 10 10 seconds.
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