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RAM Target Value Setting for a Defense System Using
Subsystems’ Mission Profiles and Utilization Rates:
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{Abstract)

Setting RAM target value for a defense system plays a crucial role in the
development and design phases and the production phase as well. It is apparent that
the achieved RAM target value can help maximizing the combat capability of a
defense system and improving its performance throughout the system’s life cycle from
acquisition phase to disposal. Usually a defense system operates according to its
OMS/MP  (Operational Mode Summary / Mission Profile) and it consists of several
subsystems which are supposed to be operated at each utilization rate under its
operating conditions and the mission profiles assigned. In this study, a method of
setting RAM target value is proposed for a defense system that are composed of
several independent subsystems considering their utilization rates and the mission
profiles assigned. And the case study of applying the proposed method of setting RAM
target value to system A is dealt with.
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Fig. 1 Process for setting RAM target value

Step 1 @ RAM =3ghke AP et 7124
5 Y Az OMS FEst Aol FARAC
FAA &9 -8/ S gEe & RAM &
It Ae e 2aede AR

Step 2 1 AFEYS HolHE viEgoR 2§
AAI AuldAE ZASkL oF Wiges AR
[{AES T

Step 3 ¢ PEE FAHAAL AR A4S A
i AAE Hsh] 16to]
Factor)E #-&3lt}.

Step 4 : Conversion Factor Z-&-0= w2l

ARZE 845 W R AA 9 AR 4
sto] ARl vl Faghs AkEsith AlF
oF e gk 247 A (DI 4] (2)9F 2t

KHAAL (Conversion

or
MIBE= Numberof CM Y
MrTR = — LA 2

Numberof CM

KSAU(C

27| A] RAM SHZ] 278 AHIA| Afe| A4 887

olaf, OT (Operating Time}= <& AKL, Number
of CM (Corrective Maintenance)S 14HgH] 31

=, TCM (Total Corrective Maintenance Time)
© 2 1ggu] Alzlolt,
Step 5 @ AANE Al Folx
BES Tde] 24 VgL :
Step 6 @ FAAE & RtE st 8%
o .

HlE 2§ o Z2updo] uh
= al

h S8 AR EE ol Tepdl] A 4
Wegold R A Fold A9, ol
o o8

Step 7 : Step 604 4AFEt -8 HIEE Step
4o A ARESE BAAE A%
HAA Alge Eagh AR & AA AR L2
of met AA AlFE Exghe ARt

Step 8 @ 7ML mgS AASH] I8l FA
AA opd-gHlolelE E8sto] AA HAelA <]
H7REAI7HS: wefslo] Case I, 12 F-Eelc), o
714 Case 1= AA WM EHSE of H7ks
AZto] XAt S A9-E Yulshd, Case I
AA BN B7FsAIE] X7t Bli= 79
e,

Step 9 @ Case I, I25H 8759 A
THE AlE 83l TS ARl AkEE
Case’ 7ME=E o|8dte] 7HE H3gte] WYl
E A%

Step 10 : AAIS] HEAR| o W Switch-On/
OFF Listg HFOE HA] ARF 845 AMEsict

o [‘IF

Step 11 : AAIS] A4S vl WA Aulw
E ARSIl
Step 12 @ AA] AR|= Fglat A Al
2IZHE ol8dle] WA HABARE R4S A%
ottt

Step 13 : HA] AZF 84AE 59f Case I, IZ



T-E3te] 7 WS A
Step 14 : SkA] ARESE A
Al RAM =3ghe Higo® 7H‘:‘EW]74]°

HE Ledte] A|AS] RAM =

Ao g FIAAE FPohs FAAES Al
gele B W &8EA ko] RAM
gt ARl A% dAIRl OMS/ Mpet 7F KA
Z"% S ) % 40" E}E]- q ]’ H}‘(ﬂZ”———_/] Zo]-o
2 AAE 83Tt ot %S sk o

&

[ A=!
e

Am& Tehn s A
A o8 A7 7=
()7 o] AL 5

T:zmjﬂ :ZZZtuk 3

t L olH
ijki= W

iolA BAA o -8 Tt kY

Table 1. Time matrix considering mission profile
and utilization rate
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Table 2. Mission Profiles of Subsystems
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Table 3. Operational Time Estimates of Subsystems
Using Utilization Rates

Mission Type | Subsystem | Mode A Mode B
I 1 1.071 8.929
I 1 2.143 17.857
2 - 20.000
n 2 - 30.000
3 1.607 -
1 4.286 35.714
I\ 2 - 40.000
3 2.143 -
Table 4. Subsystem Utilization Rates
Subsystem 1 2 3
Utilization Rate (wj) 70.00% | 90.00% | 3.75%

Table 5. Reliability Target Value (MTBF) of System
A Based on Subsystem Utilization Rates

Subsystem 1 2 3
Mode A B B A
Utilization Rate 70.0% | 90.0% | 3.75%
MTBF 2,698 85.34 68.69
Failure Intensity | 0.00037 | 0.01172 | 0.01456
Failure Intensity
Based on Utilization | 0.00026 | 0.01055 | 0.00054
Rate
MIBF Based on | 5 o 56 | o482 | 183173

Utilization Rate
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Table 6. Downtime Estimates for System A (Case )

Case 1
Time | TCM +

Subsyste TALDT M DT Tt
Subsystem 1 | 74.09 | 122.01 | 196.10
Subsyst 2 | 104.58 | 217.25 | 321.82

ubsystem 3 8.443.2
Subsystem 3 | 97.94 | 178.51 | 276.45

System A 104.58 | 217.25 | 321.82

Table 7. Downtime Estimates for System A (Case II)

Case II
Time | TCM +
Subsyste TALDT TPM DT TUT
Subsystem 1 | 74.09 | 122.01 | 196.10
Subsystem 2 | 104.58 | 217.25 | 321.82
7,970.6

Subsystem 3 | 97.94 | 178.51 | 276.45

System A 276.61 | 517.76 | 794.37

Table 8. Operational Availability of System A

Case II
90.94%

Operational Availability Case I

4, 96.33%
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