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Anexo |

Memoéria de Calculo para Modelo CISCEA

1. Dados para calculo dos estoques de sobressalentes pelo Modelo CISCEA

1.1 - Calcular o nimero de sobressalentes (LRU e SRU) para suporte as estagdes dos tipos ALX, F-5BR e AMX.

1.2 - CondigGes a serem usadas:

Distribuicdo de Poisson; e

P = Fill Rate (probabilidade de encontrar uma unidade do item em estoque): >= 90%

1.3 - Nameros de niveis (escalGes) a serem considerados

Alternativa 1 - 3 (sitios, Regionais e 1 Parque)

1.4 - TAT (dias)

1.5 - AOR (Tempo de Operacdo Anual)

LRU 60 Aeronave | AOR
SRU 120 ALX 300
F-5BR 150
AMX 150
1.6 - Nimeros de aeronaves por Base Aérea
Aeronave Bpa Campo Porto Velho | Santa Cruz | Canoas Santa Maria Natal Total
Vista Grande
AL-X 19 19 19 0 0 19 76
F5-BR 0 0 0 23 23 0 46
AM-X 0 0 0 21 0 32 0 53
1.7 - Nameros de equipamentos por Aeronave
AL-X |F5-BR| AM-X
XT6313D 1 1 1
XT6013 1 1 0
1.8 - Tempo de Autonomia do SECOS 1.9- MTBF
Aeronave T. A. [h] LRU MTBF [h] | MTBF EQ [h]
ALX 4 XT6313D 3169 1317,59
F-5 BR 3 XT6013 4213
AMX 3 EQ= gqulvale}qt§ devido a calibracao
deste tipo de radio.
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1.10 - SRU dos radios XT6313D e XT6013

SRU I/MTBF (A) | MTBEF [h]
Radio Control 8,32E-06 120.192
Protection Processor 7,98E-05 12.525
Synthesyzer 3,21E-05 31.182
Receiver 7,31E-05 13.676
Transmitter Amplifier 2,72E-05 36.819
Transmitter Control 9,16E-06 109.170
Power Supply 3,40E-05 29.403
Interface 4,64E-05 21.575
Housing 3,94E-06 253.807

1.11 - Distribuic¢des de LRU por Regional, Sitios e Tipo de Aeronave

PUC-Rio - Certificacé@o Digital N° 0713230/CA

R1 R2 R3 R4
Tot. Tot.
XT1603| CG | SC CO |SM| NT | BV | PV | XT6313D
AL-X XT6313D 19 19 19 | 19 76
XT6013 76 19 19 19 | 19
F-5BR XT6313D 23 23 46
XT6013 46 23 23
AM-X XT6313D 21 32 53
XT6013 0
Total Radios 122 38 67 46 32 38 38 | 38 175

2 - Calculos das LRU sobressalentes para a Base Boa Vista

P = Fill Rate = probabilidade de encontrar um item em estoque Aeronave TAT[d] AOR[h] T [h]
K = quantidade de unidades do item ALX 60 300 49315
= 1 30 = *

T = TAT (turn around time) em horas de operagdo = TAT * AOR/365 F-5BR 60 150 24,657

AOR = operagdo anual requerida AMX 60 150 24,657

n = numero de sobressalentes requeridos para encontrar "fill rate"

R = confiabilidade LRU MTBF I/MTBF ()

In R = logaritimo natural de R XT6313D 1317,59 7,5896E-04
XT6013 4213 2,3736E-04

P = [R*(-mrY it

R=c KT
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132

Nr. De falhas por hora

ALX 1,44203E-02
Aecronave | QTD (K) (-KAT) 3 (-K AT) R=¢ 0T (-In R) F-5BR | 0,00000E+00
ALX 19 -0,71113776 | -0,71113776 0,4910851 0,71113776 | AMX | 0,00000E-+00
F-5 BR 0 0,00000000
AMX 0 0,00000000 Nr. de falhas por ano
ALX 4,326088035
n (-nR)! | R*(-InR)! il R *(-InR)H /1! P F-5 BR 0
0 1,00000000 | 0,49108514 1 0,49108514 0,49108514 AMX 0
1 0,71113776 | 0,34922919 1 0,34922919 0,84031433 433
2 0,50571691 | 0,24835006 2 0,12417503 0,96448936
3 0,35963439 | 0,17661111 6 0,02943518 0,99392455
4 0,25574960 | 0,12559483 24 0,00523312 0,99915766
5 0,18187319 | 0,08931522 120 0,00074429 0,99990196
6 0,12933690 | 0,06351543 720 0,00008822 0,99999017
7 0,09197635 | 0,04516822 | 5040 0,00000896 0,99999914
8 0,06540786 | 0,03212083 | 40320 0,00000080 0,99999993
Radio tipo XT6013
Aeronave QTD (K) (-KAT) S (-KAT) R=¢ T (-InR)
ALX 19 -0,22240358 -0,22240358 0,8005922 0,22240358
F-5 BR 0 0,00000000
AMX 0 0,00000000
n (-InR)’ R* (-InR)! il (R *(-InR)Y /1! P
0 1,00000000 | 0,80059219 1 0,80059219 0,80059219
1 0,22240358 | 0,17805457 1 0,17805457 0,97864677
2 0,04946335 | 0,03959998 2 0,01979999 0,99844675
3 0,01100083 | 0,00880718 6 0,00146786 0,99991462
4 0,00244662 | 0,00195875 24 0,00008161 0,99999623
5 0,00054414 | 0,00043563 120 0,00000363 0,99999986
6 0,00012102 | 0,00009689 720 0,00000013 1,00000000
7 0,00002691 0,00002155 5040 0,00000000 1,00000000
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SRU
- IUMTBF () Aeronave | TAT[d] | AOR [h] T [h]
Descricao
(Taxa de Falha) ALX 120 1 0,328767123
Radio Crtl 8,32E-06 F-5 BR 120 0 0
Prot Proc 7,98E-05 AMX 120 0 0
Synthesyzer 3,21E-05
Receiver 7,31E-05
Transm Ampl 2,72E-05
Transm Crtl 9,16E-06
Power Supply 3,40E-05
Interface 4,64E-05
Housing 3,94E-06
SRU Radio Crtl 1/MTBF (A) = 8,32E-06
Aeronave QTD (K) (-KAT) S(-KAT) | R=e ¥ (-In R)
ALX 76 -0,06236581 [ -0,08123967 | 0,921972695 0,08123967
F-5 BR 46 -0,01887386
AMX 0 0,00000000
122
n (InR)' R*(-InR)’ il (R*(-InR)) /il P
1,00000000 0,92197269 1 0,92197269
1 0,08123967 0,07490076 1 0,07490076 0,99687345
2 0,00659988 0,00608491 2 0,00304246 0,99991591
3 0,00053617 0,00049434 6 0,00008239 0,99999830
4 0,00004356 0,00004016 24 0,00000167 0,99999997
5 0,00000354 0,00000326 120 0,00000003 1,00000000
SRU Protection Processor 1/MTBF (A) = 7,98E-05
Aeronave QTD(K) | (-KAT) SCKAT) R=e """ (InR)
ALX 152 -1,19694378 -1,76785447 0,170698836 | 1,76785447
F-5 BR 92 -0,36223299
AMX 53 -0,20867770
297
n (nR)" [ R*(nR)' il (R*(-InR)) /il P
0 1,00000000 | 0,17069884 1 0,17069884 0,17069884
1 1,76785447 | 0,30177070 1 0,30177070 0,47246954
2 3,12530941 | 0,53348668 2 0,26674334 0,73921288
3 5,52509220 | 0,94312681 6 0,15718780 0,89640068
I o.76755892 | 1,66731094 24 0,06947129
5 17,26762266 | 2,94756310 120 0,02456303 0,99043499
6 30,52664383 | 5,21086258 720 0,00723731 0,99767230
7 53,96666362 | 9,21204668 5040 0,00182779 0,99950009
8 95,40520728 | 16,28555787 [ 40320 0,00040391 0,99990400
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SRU - Synthesyzer 1/MTBF (A) = 3,21E-05
Aeronave | QTD (K) (-KAT) S (-KAT) R=e " (-InR)
ALX 152 -0,48078641 -0,71010888 0,491590672 0,71010888
F-5 BR 92 -0,14550115
AMX 53 -0,08382132
297
(-InR)’ R*(-InR)' il (R*(-InR)) /il P
0 1,00000000 0,49159067 1 0,49159067 0,49159067
1 0,71010888 0,34908290 1 0,34908290 0,84067357
I 0.50425462 0,24788687 2 0,12394343 | 0.96461700 |
3 0,35807568 0,17602666 6 0,02933778 0,99395478
4 0,25427272 0,12499810 24 0,00520825 0,99916304
5 0,18056131 0,08876226 120 0,00073969 0,99990272
6 0,12821819 0,06303087 720 0,00008754 0,99999026
7 0,09104888 0,04475878 5040 0,00000888 0,99999914
SRU - Receiver 1/MTBF (A) = 7,31E-05
Aeronave | QTD (K) -KAT) S(-KAT) R=e "N (-nR)
ALX 152 -1,09619901 -1,61905710 0,198085387 1,61905710
F-5 BR 92 -0,33174444
AMX 53 -0,19111364
n (-InR)’ R*(-InR)’ il (R*(-nR)") /il P
0 1,00000000 | 0,19808539 1 0,19808539 | 0,19808539
1 1,61905710 0,32071155 0,32071155 0,51879694
2 2,62134588 | 0,51925031 2 0,25962516 | 0,77842209
| 424410865 | 0,84069590 6 0.14011508 |IHG0a008N
4 6,87145422 1,36113467 24 0,05671394 0,97525202
5 11,12527672 2,20375474 120 0,01836462 0,99361664
6 18,01245821 3,56800475 720 0,00495556 0,99857221
7 29,16319828 | 577680341 5040 0,00114619 | 0,99971840
8 47,21688312 9,35297455 40320 0,00023197 0,99995037
9 76,44682965 15,14299980 362880 0,00004173 0,99999210
10 123,77178201 | 24,51738129 3628800 0,00000676 0,99999885
SRU - Transmitter Amplifier 1/MTBF (A) = 2,72E-05
Aeronave| QTD (K) -KAT) SKAT) | R=e ™ | (nR)
ALX 152 -0,40717677 -0,60138937 |0,548049663 | 0,60138937
F-5 BR 92 -0,12322455
AMX 53 -0,07098805
n (-InR)’ R*(-InR)’ il (R*(-InR)) /il P
0 1,00000000 0,54804966 1 0,54804966 0,54804966
1 0,60138937 0,32959124 1 0,32959124 0,87764090
I 036166917 | 0,19821267 2 009910633 |[OICHCIN
3 0,21750400 | 0,11920299 6 0,01986717 0,99661440
4 0,13080459 0,07168741 24 0,00298698 0,99960138
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5 0,07866449 0,04311205 120 0,00035927 0,99996065
6 0,04730799 | 0,02592713 720 0,00003601 0,99999666
7 0,02845052 0,01559230 | 5040 0,00000309 0,99999999
SRU - Transmitter Control 1/MTBF (A) = 9,16E-06
Aeronave QTD(K) | (K AT) S(KAT) R=e KM InR)
ALX 152 -0,13732471 -0,20282499 0,816421114 0,20282499
F-5 BR 92 -0,04155879
AMX 53 -0,02394148
n ¢InR)' | R*(InR)' il (R* (-InR)") /il P
0 1,00000000 | 0,81642111 1 0,81642111 0,81642111
I 020282499 | 0,16559060 1 0,16559060
2 0,04113798 | 0,03358591 2 0,01679296 0,99880467
3 0,00834381 | 0,00681206 6 0,00113534 0,99994001
4 0,00169233 | 0,00138166 24 0,00005757 0,99999758
5 0,00034325 | 0,00028023 120 0,00000234 0,99999992
6 0,00006962 | 0,00005684 720 0,00000008 1,00000000
7 0,00001412 | 0,00001153 5040 0,00000000 1,00000000
Power Supply 1/MTBF (A) = 3,40E-05
Aeronave QTD (K) -KAT) S(-KAT) | R=e™T (-In R)
ALX 152 -0,50987047 -0,75306526 | 0,470920843 | 0,75306526
F-5 BR 92 -0,15430290
AMX 53 -0,08889189
n (InR)’ R*(-InR)’ il (R*(-InR)) /il P
1,00000000 0,47092084 1 0,47092084 0,47092084
1 0,75306526 0,35463413 1 0,35463413 0,82555497
I 056710729 | 0,26706264 2 0,13353132 | 095008629 |
3 0,42706880 0,20111560 6 0,03351927 0,99260556
4 0,32161067 0,15145317 24 0,00631055 0,99891611
5 0,24219383 0,11405412 120 0,00095045 0,99986656
6 0,18238776 0,08589020 720 0,00011929 0,99998585
7 0,13734988 0,06468092 5040 0,00001283 0,99999868
8 0,10343343 | 0,04870896 40320 0,00000121 0,99999989
SRU- Interface 1/MTBF (A) = 4,64E-05
Aeronave QTD (K) -KAT) S(-KAT) | R=e¥M (-InR)
ALX 152 -0,69486904 | -1,02630329 |0,358329155 1,02630329
F-5BR 92 -0,21028932
AMX 53 -0,12114493
n (InR)' R*(-InR)' il (R* (InR)") /il P
0 1,00000000 0,35832915 1 0,35832915 0,35832915
1 1,02630329 0,36775439 1 0,36775439 0,72608354
I 105320844 | 037742754 2 0,18871377
3 1,08100365 0,38735512 6 0,06455919 0,97935650
4 1,10943760 | 0,39754384 24 0,01656433 0,99592083
5 1,13861946 0,40800055 120 0,00340000 0,99932083
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6 1,16856889 0,41873230 720 0,00058157 0,99990241
7 1,19930610 0,42974634 5040 0,00008527 0,99998767
8 1,23085179 0,44105008 40320 0,00001094 0,99999861
SRU Housing 1/MTBF (A) = 3,94E-06
Aeronave QTD(K) | (-KAT) | S(KAT) | R=e ¥ (-InR)
ALX 152 -0,05906762 | -0,08724132 | 0,916455914 0,08724132
F-5 BR 92 -0,01787573
AMX 53 -0,01029797
n (-InR)’ R*(-InR)’ il (R*(-nR)") /il P
1,00000000 0,91645591 1 0,91645591
1 0,08724132 0,07995282 1 0,07995282 0,99640873
2 0,00761105 0,00697519 2 0,00348759 0,99989633
3 0,00066400 0,00060852 6 0,00010142 0,99999775
4 0,00005793 0,00005309 24 0,00000221 0,99999996

Os calculos das LRU e SRU sobressalentes para os demais sitios, Regionais e
PAME seguem os mesmos procedimentos, sé variando as quantidades de
equipamentos instalados e subordinados a cada localidade, por isso ndo serdao
inclusos neste anexo.

A Tabela abaixo, quanto a quantidade de sobressalentes, ¢ preenchida seguindo
o disposto na sessdo 2.5.2 (e) deste trabalho.

4 — Planilha de Sobressalentes por Localidade — Modelo CISCEA

R1 R2 R3 R4
Descrigéo Tipo CG|SC|CO|SM|NT |BV|PV|RI|R2]|R3| R4 | PAME | Total Pu (€) PT (€)

Equipamentos | XT6313D 19 44 23 32 19 19 19 175

Instalados. XT6013 19 | 23 23 19 19 19 122

Sobressalentes | XT6313D 2 2 1 2 2 2 2 1 1 1 1 2 19 95.750,00 | 1.819.250,00

Nivel LRU XT6013 1 1 1 1 1 1 1 1 1 1 1 11 | 48.900,00 | 537.900,00
Radio Control 1 1 1 1 1 5 7.532,00 37.660,00
Protection
Processor 5 1 | 5 I 50.378,00 | 352.646,00
Synthesyzer 1 1 1 1 1 9.005,00 45.025,00
Receiver 1 1 1 2 1 8.674,00 52.044,00

Sobressalentes | Transmitter

Nivel SRU Amplifier 1 1 1 1 1 5 7.186,00 35.930,00
Transmitter
Control 1 1 1 I I 2.405,00 12.025,00
Power Supply 1 1 1 1 1 3.705,00 18.525,00
Interface 1 1 1 1 1 7.692,00 38.460,00
Complete
Housing 1 1 | I I 5 6.705,00 33.525,00

Total 2.982.990,00

Notas:

1) R1,R2,R3,R4 - Regionais.
2) Pu (€) e PT (€) - Prego Unitario e Prego Total em Euro.

3) LRU - Line Repleaceble Unit e SRU - Shop Repleaceble Unit.
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