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SAANORY12-D08

REV. B
B/l 388.00
5YS: 175-TON
BRIGGE
CRANE, VAR
Critical (tem: Generator Fiald DC Inpul Controiter, Auxiliary Hoist A0S 2 0 1993
Find Mumber: 2FC
Criticality Calsgory: 2
SAA No: O0uFY 1 2-008 Systam/Aran; 175-Ton Bridge Crane/ vAE
NASA PMMN/ ¥E0-0520/
Part Ma: MNA MHame: 175Ten Bridge CranervaB
Mig! Reflexy Drawing/ E7-K-L- 11348/

Part Na: LURR K-Vl Sheet Nao: 19

Function: A sclic state assembly which providas DC excitation o the generator figld af the
mator-generator set {M3-G3). The axcitation is proportianal to the input supplied (fom tha
cantrol potentiomaters (R POT, F POT) and is used to crive the OC motors which contral the
auzxiliary hoist.

Critical Failure Mode/Fallurse Mode No:
d. No outpul/G8FY12-006 084
b.  High oulput |not invertad )/ DOFY12-006.085
c.  Migh output {inverted)/09FY 12-00E Q36

Failure Caune:
4. Canlaminatian, corresign, board companent cpen.

b. Board compenant sham, board component open, loss of valtage feedback from tha 0C
drive motor loop. )

¢. Buard componant short.

Failure Effect

3. No D excitation voltage to the genarator field winding. No oulput [ram the genaraiar.
Mo hoist motor torgue whan the command i given 10 raise, kower, or float the load while
the brakes are relaased. The ioad will descend with regenerative braking at 1.7 ftymin
{0.34 Inssec]) max (baged on maximum Joad capacity of the hoist, in reality this would
descend §lower]. The worst case would be atampting 1o {ift the forward assembly from
the gtop position, raiaasing the brakes, the faifure cccurring, and the affect baing rhe
[orward assembly dascending and striking the VAB floar ar platform, resulling in pos-
sible damage to a vehiclg gystem. T:me to effect; seconds.

bB. Incteasing speed of the DC motors controliing the aux hoist. Tha worst case would ba
attempting ta lower the forward assembty in (he siow caarse mode of operation, the
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AUE 2 0 reco
failure DECUFFING £3using a sudden increase 1¢ full coarse speed rasu ting in the tha .
forward assembly strining tha VAB floar or platform at a velocity ol 25 ft/min Causing
passible damage (6 a vahicle system. Time to eflact: seconds.

Increasing speed, in the opposite direction than commanded, of tha DC motors control-
ling the aux hoist. The worst case would be attampting to lift the forward asgembiy in
the siow coarse mode of oparatian, the failure GeCourring causing a sudden incrasss 1o
full coarse spead downward resulling in the the forward assembiy striking the VAR floor
or platform at a velocity of 25 #/min causing possible damage to a vehicie system. Time
to effect: saconds.

ACCEPTANCE RATIOMNALE

Voltage feedback fram the OC motor armature Ioop mainialng a constant putput to the
drive motars a1 +/-2%. Thig pravents an overvoitage eondition from driving the crang
faster than is commanded by the cperator. .-

Current feedback from the DC motor armature lsep prevents the crana from being driven
faster than |s allowabla in maximum ¢oarse speed,

Current faadbask from the generator figld ﬁinding maintains the praper gating for output
to the generator fiedd,

Output can be regulated and will remain constant each tima the crane is being used. This
allews for uniformidy in axpacted crane reactions io inputs fram the operator.

Output to the generator fiald is augplied up to positive or negative 109 vaolis in response to
an iap. gl postive or negative § volts. '

Rated power: 4K waltts
Actual powear: 2K watls
Rated tempearature: 0 teo 50™ C.

Actoal temperaturg: Ambient.

Test:
4. OMRSD fila VI requires verification of proper performance of hoist oparational test annu- I
aily.
B. OMI Q3I00B, Operating Instructiona, requires all crane Sy¥iems be pperar=d hriefly n sl
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speeds to verify satisfactory operation before lifting perations.

OMI Q3008 Pre-Operation Setup Instructions, requires current limé checks prior to all
major hfts of Might hardware (verifies motor, generatar, gengrator field OC input con-
trolier, float contral loop ard OC powar loop componants are operational).

OMI G3008, Pre-Opgration Setup Instructisns, requires a verifiegtion of proper operation
of the avervoltage protectian relays prior to all criticai Iifts.
Attachment .
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Inspaction:
+ OMI CED03, Maintenance Instructions. will rRquire an annual visuzl inspection of the solid
gtate circuit boarg azsemhblies for evidenca of burming, discoloration caused by owver-
heating, cantamination or corrogion.

SAADSFY12-008
REV. B
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Falfure History.

* The PRACA database was rassarched and no 13 iiure dara wax found on thig companent in
the critical failure moas.

* The GIDEF Tzilure data interchange systam was resasrched ang no failyre data was foyng
of this component in the critical failure mode.

Operational Uzs:

* Correcting Actian:

1]
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The failure can ba recognizad via the Salsyn (positions changg) that is in view
of both cperatora.

¥hen the failure indication is noticed. tha operatgr can siep all crane dp;eratrﬂns
by returning the Master Cantrol Switch to nautral or prasging the E-Stop buttan
(reieazing the brake switch in flgat made).

When the high sutput failure occurs in 1he fine spaed or float mode, tha matar
JERErATer sat wil be shut down by an Qvervoltage protection relay whan the
voltage in the DS mater loop rasdches 115% of full float valtage in-tha float
mode, or 113% of full fine voltage in the fing mode {see Tast item d for gpera-
tianal verification information).

Operationally, the crane must be operatad in the fine or float speed mode if a
critical 1oad is within 10 fest of any strycture.

Qperators are trained and certified to operate thegse cranes and know and
understand what to do i a failure indication is present,

During ali critical Iifts, therm is at least one remate Emergency Stop {E-Staop)
cperator cbserving the laad (if, and can stop the crane o a faijure indication ix
noticed.

= Timeframms:

Estimated cperator reaction time is 3 to 0 seconds.
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