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BRIDGE
CRAME, VAD
Critical ltem: Generator Field OC input Cantroiler. Bridge AUG 2 0 1953
Find Numibser: 3IFC
Criticality Category: 2
SAA Nm: QaFY 1 2-006 Systam/Arsa:  175-Ton Bridge Crana/VAB
NASA PMN/ KEC-0528/
Pari No: MNA Mame: 175-Ton Bridge Crane/VAB
Mig/ Rellex Drawing/ 57-K-L-11348/

Part No: LRRK=W!I Sheet No; 24

Function: A sciid state assembly which provides DC excitation 1o the generator fieid of the
motor-generator set (M1-G1). Tha excitation is proporiional to the input supplied from the
cantral potentigmater (R POT) and is used to driva the DT motors which contrat the brigge.

Critical Failure Mode!/Failure Mods Mo:
3. High output {not invertedy/08FY12-006.074
b, High gutput {invarted)/08FY12-006.075

Failurw Causs:

a. Board compenent short, board compoenent open, ioes of voltage ferdback from the DO
drive moftor lgap,

b. Board companant short.

Fallure Effact;

a.  In¢rgasing spead of the DT motors contrelling the bridge. Tha worst case would be
anempting to mova tha &rbiter to the narrh in the slow coarse mode of aperation, while
suspended abave tha VAR fransfer aisla, the failure DCCUTring causing 3 sudden
increasa to full £aarse spaad resulting in the orbiter sling siriking the tail af the qrbiter
at a velacity of 75 /min, causing possible damaga to a vahicls sysiem. Time to efect;
seconds.

b. Increasing speed. in tha opposite direchon than commanded, of the DC motors control-
ling the brigige. The worst case wouid be artampting 1o mave the orbiter to tha =outh In
the siow coarsa mode of operation. whilg suzpendad abovg 1ha VAR transier aisla, 1he
failure occurring caysing a suddan increase 1o full coarse spasd to the north resulting in
the arbiter sling striking the tail of tha artuter at a velocity of 75 ft/min, causing possible
damage to a vehicle system. Time 12 affact: seconds,
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ACCEPTANCE RATIONALE AUG 2 0 1993
Design:

* Voltaps feedback from the DC motor armature logp Maintaing a constant output ta the
drive motars at +/- 2%. This prevents an ovarvoitage condition frem driving the crane
fasier than ig commandad by the operator.

+ Current feedback from the DC motor armature loop prevents the ¢rane from being driven
fagter than is allowable in maximum coarse speec.

* Current feedback from the genarator fiald winding maintains the proper gating for autput
to the generator field.

* Qutpuf can ba raguiatad and will remain constant aach 1ima the crane is haing used. This
allows [or uniformity in expected crane reactions to inputs from the aperaror,

* Dutput to the generator field 1s suppiied up o positive or negative 102 volts in response 1o

an input of pasitive ar negative & valts.
+* Ratad power: 4K watts
* Actual powar: 2K watts
+ Ratad lemperatura: & tc 30° £.

» Actual lemperature:; Ambiant.

Tust:

a. OMR3ID file ¥l requires verification of proper performance af the bridge aparational test
annually.

b. OMI] Q3008, Operafing Instructtons, raquires all crana systems ba operated briefly in all
speeds 1o veridy satisfactory operation befare lifting oparations.

c. OMI Q3008, Pre-Oparatian Setup Instructions, requires 5 varification of propar aperation
af tha overvoltage protection relay prior to all eritical lifte,

(nepection:

« CMI QS003, Maintenance Instruchions, will require an annual visual inspection of the aolid
state circuit board assemblias for evidence of burning, discolaration caused by over-
heating, contamiaation or corrosion.

Fallure Hislory:

* The PRACA database was reasarched and na failure data was found an this camponeant in
the ¢ritical failure moga.

* Tha GIDEFP failure dara interchange systern was researched and no failure data was found
on this companent in the criticai failure mode,
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Operational Use:

» Caorrecting Actian:

1]

2)

6)

The failure can be recognized via the Seisyn (positions change) tharf rs in view
of both operators,

When the failure indication is noticed., the CREerator can siog all crane oper-
ahans, by returming the Master Control Switch to neutral ur pressing the E-Srap
Button,

When tha failure occurs in the fine speed mode, the motar genarator set will ha
shut down by an avarvoitage protection relay whan tha valtage in the D marar
lcop reaches 115% of fult fine vatage (s=a Test itam ¢ for sperational verifiga-
tien informatian).

QOperationally, the crane must be oparatad in the line speed mede if 3 critical
loag is within 10 feet of any structure.

QDperators ara trained and cartified to cparate these cranes and know and
understand what to do if a failure Indication is present, -

During all critica) |ifts, thate is gt least ong remote Emergency Stop (E-Stap)
Lperator obyerving the load tikt, and can stap the crane if 3 (ailure indication rg
noticed,

* Timaframe:

= Estimated operatar raaction time is 1 1o 10 seconds.
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