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Reliability Conversions

Conversion of the TL 9000 outage frequency and downtime measurements to other reliability

measurements is as follows.

Equation 1 provides conversion from downtime (DT) expressed in minutes to system availability.

Equation 2 provides conversion from outage frequency (OF) to mean time between outages

(MTBO). System availability / unavailability and MTBO are alternative expressions of system

reliability found in some requirement specifications.
Equation 1

A = Availability

A = Probability that the system is operational when required
A = Up time / Total time required to be operational

A = (365*24*60 — DT) / (365*24*60) 1

A = (525600 — DT) / 525600

Using the TL 9000 Service Impact Outage Measure, where SO2 is the annual downtime due to all

causes, the system availability for end user service would be:
A = (525600 — SO2) / 525600

Using the TL 9000 Network Element Impact Outage Measures, where NEO2 is the annual

downtime for customer attributable outages and NEO4 is the annual downtime for product

attributable events, the availability of the Network Element would be:

A = (525600 — (NEO2 + NEO4)) / 525600

U = Unavailability

U = Probability that the system is not operational when required

U=1-A

For five minutes per system per year of downtime, availability is 0.9999905, or
“five nines.” and unavailability is 1 — A = 9.5 x E-6. For 50 minutes of downtime,
A =0.999905, or “four nines,” and unavailability is 1 — A = 9.5 x E-5.

NOTE: Availability may also be expressed as a percentage such as 99.999%
Equation 2

MTBO = Mean Time Between Outages

MTBO = Operation Time / Number of Outages

MTBO = (365*24*60 — DT) / (OF * 60) = mean hours between outages 1
MTBO = (525,600 — DT) / (OF * 60)

This calculation represents the mean (average) number of hours between system outages. Using

the TL 9000 Service Impact Outage Measure, where SO1 is the annual outage frequency due to

all causes, the system mean time between outages would be:
MTBO = (525600 — SO2) / (SO1 * 60)

Similarly, using the TL 9000 SONE measures,

MTBO = (525,600 — (NEO2 + NEO4)) / (NEO1 + NEO3) * 60)

The above calculations assume 24x7 system availability required.
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Availability Calculations

Btk D #
TL 9000 5 (1A & {5 11 W5 0O E 18 2l O[S FEME R S~ D Z I LL FO#E Y TH D,
X 1 E, SHA TR INDELFEFE(DT) 226 A7 LD R HME~O LB Z UL 5,
X 2 1F, BIEEE (OF) 25 FIE IERIEMTBO) ~DE AT 2, v A7 Ao a fPE/FE T FtE & MTBO
I, —HOBERFIHICA SN VAT MEEMEOHORBETH D,
X 1
A= AR
A= BERENTWVWD L XY AT A0 L TV SR
A = BREREHE [ ERICER SN D A FHRER
A = (365*24*60 — DT) / (365*24*60) [{1:1]
A = (525600 — DT) / 525600
TL 9000 #— bt RAEEAE LJEELHEHT L & &, T XTOJRKIC X 2FMIE LR Th 5S02% Hv, Fekk
R —EAD AT KA FAMEXRO@ED ,
A = (525600 — SO2) / 525600

TL9000 #» hU—27 L A NEBOEIEEAERT 5 & &, BEERIC X 2EMELFHTH S
NEO2& . HSLERIC K 2 FEMIF IR CThH HNEO4Z IV, Ry R —2 =L A v MBI I % AT MEIZ R D
m|my,

A = (525600 — (NEO2 + NEO4)) / 525600

U= FEvTHM&
U= ZoRENTWA L XU AT AP L CTuN 7V Al e
U=1-A

VAT AEO VEROEIERED 54 0%E . ATAMIE 0.9999905, T 7/4bb (77 A7 A0 ] THY,
FIAARTIT 1 - A=95xE-6 TH D, S500MOEIEEMOBEIZIE, A=0.999905, AiL 74— J A4
V] THY, FEHARFILZ 1L - A=95XE-5 ThD,

VR ATHMENL, 99.999% D R—t LT —UTETILEETE D,

= 2
MTBO = 52 1L R
MTBO = Bf#jiRFfH / 45 1k [E134
MTBO = (365*24*60 — DT) / (OF * 60) = P-4 1k [EIf (F ) [7E1]
MTBO = (525600— DT) / (OF * 60)

ZOFRIZ, VAT MEILF OFEIRE#E A KT, TL 9000 H— b R EEE ILAEEAEMN T2 & &, 2FER
(X DEMEIEBE TH HS012 HV, v AT LONYESF LRI FOm@ Y,

MTBO = (525600 — SO2) / (SO1 * 60)
[FkEIZ. TL 9000 SONE HIEZ A4 5 &
MTBO = (525600 — (NEO2 + NEO4)) / (NEO1 + NEO3) * 60)

[ELLRCAEHRIT. 24F5fH] 365H P A7 LD HMERE RSN TS Z &L LT 5,



