SAADEFY 12-003

REV. B
MAR 11 1994
BfL: 3B89.00
- Y5 250-TON
== BRIDGE
CRAMNE, VAR
Crillcat ltam: Relay, Main Hoist {4 Total, 2/Crane)
Find Number: 1HCR, ILCR (1 2a/Crang)
Criticality Catsgory: 2
SAA No: 0OFY12-005 System/Area:  250-Ton Bridge Crane
(#1 & VAR
NASA PMNY KB0-0533, KEO-0534/
Part Na: HA Mama: 250-Ton Bridge Crane
(#1 & ¥2)VAB
Migf Generzl Elecirics Drawing/ 59-K-L-1 1388/

FPart No: CR120A06002AA Sheet No: 13

Functlon: Provides power to 1he hrake relays to releasa brakes during hoisting, lowering and
fleat operatlons, and provides power 1o start tha sequence that energizes the genarator field
winding.

a. N.O. contact closes lg energize HCR RUN (1HCR) or LCR RUN (1LCR) which energizes
ratay 1RLIM.

b. N.Q. contact closes o energize relay 1XR, which releases the brakes, and ralay 1XR1,
which anahies the generatgr fieid DC input controller.
Critical Failure Mode/Fallure BMade No;
a. MN.O. contact fails opan/
= 09FY12-005.008 {(1HCR)
+ OBFY12-005.008 {1LCR)

b. N.Q. costacl fails closed or
relay fails activated (contacts ramain in the energized position)/

+ 0BFY12-005.007 (1HCR)
s« QOFY12-005.009 {1LCR)

Fallura Cause:
a. Corrogion, binding mechanigm.

b. wWelded contacts, binding mechanism.
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Fallure Effect: .

a. . Relay 1RUM N.O. contact will not close and generatar field wil not be ensrgized. No
outpufrom the generator. No heist mator terque while the command is being given 1o
ralse, lower or float the load and (he hrakes are raicased. The |oad will daseend with
regengrative braking at D.25 (imin {0.05 in/sec) max (basad on maximum !pad capachty
of the hoist, In raality this would descensd slowar), The worst case would be alternpting
te lfl or float a critical Inad (SRB sagmenl, Orblter, ar ET) fram 1he stop positian,
releasing the brakes, the failure accurring, and the =fect baing the critical load
descanding and striking the VAB floor, transparter, work platiorms, MLP, or Shutila
Stack rasulting in possible damage o a vehlcla system. Time to effect: seconds.

b. Brake relays will remain energized and the brakes will not set whan the hoist motors
are commandsd te step {in normal operation). Tha lnad will descend with réganarative
braking at 0.25 itYmin {0.05 in/sec) max (basad on maximum |oad capacity of the hoist, in
reality this would descend slowar). Tha worst case would be altempting to bring a crit-
ical load (SRB segmant, Orbiter, or ET} to a stop while lowaring, the failura accurring,
and the effact being the critical fead eontipuing to lower and striking tha VAR flagr,
transporter, work platfarms, MLF, or Shuttle Stack resulting in pessible damage to a
vehicle systam. Time to effect: seconds.

ACCEPTANCE RATIONALE

Design:

Contact Ratings Actual

30D volts 120 volig

10 amps Testing requlired

* Contact Materlal: Silver Cadmium Oxide, Self-cleaning
+ Machanical lifa expectancy s 10 milllan aparations,

* This relay was off-the-shelf hardware sclecled by the crane manufacturar for this applica-
tion,

Test: _

* OMRS0 file V1 raguires verification ol propar performance of boist oparational test annu-

ally. . & .
Ll Col -

* OMI QI008, Operating Instructions, re; . 5 all crane systems ba operated hriefly in al)

speeds to verify satisfactory operatian - - ‘e lifting operations.
Ingpaciion:

* OMI Q6003 Maintenance Instructions. -~ »oras annual inspection of contacts and contact
mambers for burning, pittlng, proper 2+ wunent, and discoloration caused by overhaating;
visual check af closing coils for deter .} inzulation and evidence of ovarheating or
burning.
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Fallure History:

* The PRBEA datahase was researched and no failure data was found on this component in
the criticat failure mode.

» The GIDEP failure data intarchanga system was researched and no failure data was lound
an this component in the critical failure mede.
Operatlonal Use:
* Carrecting Action:

1} The fallure can be racognized via the amrmeter (lack of current) and the Selsyn
{positiong change) (for both failures), or the failure al tha brake 24t light to ilo-
minate [for thae N.O. contact fails closad fallure anly). that are in view of bath
cpearators,

2} Whan the failure indlcatian {3 noticed, the operalor ¢an stop all crane cperations
by pressing the E-Slop bution {for both failures), returning the Master Cantrpl
Switch to neulral, or releasing the brake switch T in tha Naat mode tfar the NG
contact fails opan fallura only).

] Operatore gre Irained and certilied to operate theza eranes: and know and
understand what to do f a failure indieatlon is prasedt.

4)  During all critical lifis, thara is at lsast ane remote Emergency Stop (E-Stop)
oparator abserving the lead lift, and can stop the crane if a fallyre Indication is

. poticed,
5) Dpératinnally. tha crene must be aperated in the fine or float speed mode if a
ctitical load is within 10 feet of any structure In the direction of travel.

6} DCuring final SRB mata, all crana operaliong are ceased and flnal mate 1s actom-
plished by usa of tha 250-Tan Hydra-Set.

» Timeglrame:

= Estimated operatar reacton tima Is 3 to 10 sa¢onds.
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