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Solution, selected problems 
Problem 3A 
We use 

𝜆𝐸(𝜏PM) = �Γ(1+1 𝛼⁄ )
MTTF

�
𝛼
𝜏PM𝛼−1 and PFD=PFD(τFT) = λτFT/2 

 
yielding the following cost equation: 
 

C(𝜏PM, 𝜏FT) =
𝐶PM
𝜏PM

+
𝐶FT
𝜏FT

+ 𝜆𝐸(𝜏PM)[𝐶𝑈(1 − PFD(𝜏FT)) + PFD(𝜏FT)(1 − 𝑞)𝐶𝐸 + PFD(𝜏FT)𝑞 ∙ 𝐶𝐻]  

 
and the approximation  
 

C(𝜏PM, 𝜏FT) ≈
𝐶PM
𝜏PM

+
𝐶FT
𝜏FT

+ 𝜆𝐸(𝜏PM)[𝐶𝑈 + PFD(𝜏FT)(𝐶𝐸 + 𝑞 ∙ 𝐶𝐻)] 

 
 

B) Standard derivatives ∂C(𝜏PM,𝜏FT)
𝜕𝜏PM

= 0 ⇒ 𝜏PM = MTTF
Γ(1+1 𝛼⁄ ) �

𝐶PM
(𝛼−1)[𝐶𝑈+PFD(𝜏FT=12 months)(𝐶𝐸+𝑞∙𝐶𝐻)]

𝛼  =13.2 months 

 

C) Standard derivatives ∂C(𝜏PM,𝜏FT)
𝜕𝜏FT

= 0 ⇒ 𝜏FT = � 2𝐶FT
(𝐶𝐸+𝑞∙𝐶𝐻)⋅𝜆⋅𝜆𝐸(𝜏PM=13.2 months)

 =15.7 months 

 
 
D) Cost per hour with optimal intervals from B) and C) is approximately NOK 1150 per month. Insert-
ing τPM = τFT = 12 months in the new cost equation (subtracting 1 000 NOK per activity) gives approxi-
mately NOK 750 per month, i.e., it pays off to combine with the turnaround. 
 
 
 
 
 
 
Problem 4A 

Does a failure alerting
measurable indicator

exist?

Is aging parameter
α>1?

Is the function
hidden?

Is overhaul
feasible?

Scheduled overhaul
(SOH)

Scheduled 
replacement

(SRP)

Scheduled function
test (SFT)

No

Yes
Yes

Yes

No

No

No

No PM activity
found (RTF)

Yes Is continuous
monitoring
feasible?

Yes

No
Scheduled on-

condition
task (SCT)

Continuous on-
condition

task (CCT)

For the failure mode 
«fail to regulate», LCV

For the failure mode 
«fail close on 

demand», ESDV
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4B TTT plot with TTT transform where α = 3 

 
 

T(i) ΣT(i) ΣT(i)+(n-i)T(i) i/n TTT 
10 10.00 110 0.09 0.28 
14 24.00 150 0.18 0.38 
23 47.00 231 0.27 0.59 
37 84.00 343 0.36 0.87 
38 122.00 350 0.45 0.89 
40 162.00 362 0.55 0.92 
41 203.00 367 0.64 0.93 
42 245.00 371 0.73 0.94 
43 288.00 374 0.82 0.95 
50 338.00 388 0.91 0.98 
56 394.00 394 1.00 1.00 

 
α = 3, and MTTF = 394/11 = 35. 8 is very good in relation to assumptions in Problem 3, however the 
“match” to the TTT transform is not that good. 
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