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Disclaimer

1. This L&L Session is obtained from the Aircraft Operational Reliability Course, developed

and delivered by Avram Aerospace, more information about this and other courses can
be found on www.avramaerospce.com.

This L&L Session serves for only information purposes.

3. The Aircraft Reliability is an extensive topic, in this LL Session we will only cover “a small
tip of the iceberg”.

4. This presentation uses USA FAA and TCCA R&R as examples. For more R&R information
please visit your local AA web-site.

Please, no audio or video recording (with permission of the organizers).

Emergency (Stay calm and follow the emergency rules).
This Presentation Is Subject To Change Without Notice

Ramaz Urushadze Aircraft Operational Reliability L & L Session — Disclaimer
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2. History - Aircraft Oﬂerational Reliability First Air Safety Regulations
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1968, -Handbook, Maintenance Evaluation and 23 a T2 0
Program Development (B747)

1964, 1. AC 120-16 Continues Airworthiness Program
2. AC 120-17 Handbook for Maintenance Control
by Reliability Methods 2018, AC 120-17B Reliability Program Methods—
Standards for Determining Time Limitations
1961, FAA/Industry Reliability Program, to control
reliability through an analysis of the factors that effect 1980, MSG-3, Aircraft/Manufacturer

reliabilii and irovide a system of actions _ T e Bam DG

1978, AC 120-17A Handbook for Maintenance

1938, Civil Aeronautics Act Control by Reliability Methods.
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2. History - Aircraft Operational Reliability

1968, -Handbook, Maintenance Evaluation and
Program Development (B747) (G eneral InfO)

1964, 1. AC 120-16 Continues Airworthiness Program : .
2. AC 120-17 Handbook for Maintenance Control | m pO rta nt R& RS fO rus.is O pS p ecC

by Reliability Methods 2018, AC 120-17B Reliability Program Methods—

Standards for Determining Time Limitations

1961, FAA/Industry Reliability Program, to control Before (1953) Operation Specification
reliability through an analysis of the factors that effect - - 1980, MSG-3, Aircraft/Manufacturer

rellablhi and irov1de a system of actions _ reqs: L IDooument)

“Operating certificates and temporary 1978, AC 120-17A Handbook for Maintenance
p ermits acc omp anied by comp eten cy Control by Reliability Methods.

- Accident /Incident investigation letters. Containing information that

> Airline fares (economic regulations) - . . .y . 1970, MSG-2, Aircraft/Manufacturer

> Routes carrier served e B| authorized the air carrier’s services, S| Maintenance Program Document, Lockheed

routes, aircraft, maintenance, airmen, and | 1011, DC10
weather procedures.”

1938, Civil Aeronautics Act

1930, Aeronautical Bulletin 7E.
First maintenance program regulation

Note: 1953 CARs were amended “to
require issuance of air carrier OpSpecs
that replaced, formalized and
standardized the competency letters..”
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Contemporary Aircraft Reliability
Statistical Basis.
Reliability-Centered Maintenance.

~ percentage of items that fell into of the basic

Age reliability patterns. In each case the Y-
Axis is Probability of failure, and X-Axis is
the operating age since manufacture,
overhaul, or repair.

Data was processed in 1960-s, by Nowlan S.,
Heap H. (UAL) and became one of the basis
items for MSG-1.

These six patterns are characterized by the

patterns (UAL). (Not shown).

2. History - Aircraft Operational Reliability

The bathtub curve: Infant mortality, followed
first by a constant or gradually increasing
failure probability and then by a pronounced
“wearout” region.

Constant or gradually increasing failure
probability, followed by a pronounced
“wearout” region.

Gradually increasing failure probability, but
with no identifiable “wearout” region (age).

- —— L —
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Low failure probability, when the item is new
" or just out of the shop, followed by a quick
increase to a constant level.

= i = " »

Constant probability of failure at all ages
(exponential survival distribution).

Instant mortality, followed by a constant or

very slowly increasing failure probability

(particularly applicable to electronic eqpmnt) .
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2. History - Aircraft Operational Reliability

Maintenance Type Board Process Aircraft Operational Life

Yes, RCM is head of everything..., but
Aircraft Safety Assessment ...

TC Applicant Taske e |— Hoke Revicw [¢

AC: 121-22. Maintenance Review Boards, Maintenance A requesis FAA to w

Type Boards, and OEM/TCH Recommended ikl Operators provide the TC Holder with reports

Maintenance Procedures of task adequacy, task failures, unanticipated

FIGURE 8-1. MAINTENANCE TYPE BOARD Sk Reviow , WITE Charr problems, and age-condition information

FLOWCHART m;mﬁ Yes———p| Reviews and necessary to substantiate the tasks and to

{—A y Approves Repont adjust task intervals. Operators assist the TC

2-6. CMRs. During aircraft design certification and = T ]' e T A ST e

concurrent with the MRB process, leading up to the MTB.SCAWG | _|Manufacturers | '

type certification process, the OEM/TCH accomplishes Established :#‘gg S‘Qm |

an analysis, in accordance with Title 14 of the Code of | Operators implement the maintenance

Federal Regulations (14 CFR) part 23, § 23.1309; part program provided in the ICA or develop their

25, § 25.1309; part 27, § 27.1309; and part 29, § 29.1309. Manufacturer | own program, based on the initial
~ The analysis intends to detect any safety-significant prm g&& I o EEnatce Iag E DU TeTon's e
- latent failures that would, in combination with one or for analysis and SHGanstm e ICRanE savice oxfioano

review for WGs, Discussion, fesdback & _ : - -
SC and MTB | rationalization of CMRs ey

T Yo /

Type Certification =y

3 more other specific failures or events, result in a
— . el
 hazardous or catastrophic condition.

i This system safety assessment leads to a design

A1/

decision to create candidate Certification Maintenance

Requirements (CCMR).

\
3 9 Y

I

a. Additional Information. For further information . [ — /

regarding this subject, please see the current editions %pp!iwtion for 1'9—» Egb'::f; [ | Maintenance Manual —

of AC 23.1309-1, System Safety Analysis and I - b;cﬁi\t acoeptance rraﬁquk:iv

Assessment for Part 23 Airplanes; AC 25.1309-1, ‘—)r [ Systems Description cettilic:l’:t:'n::i:eryﬂ:;l i

System Design and Analysis; AC 25-19, Certification AW CN‘iR I Control & Operation AC 1o customer, whichever

Maintenance Requirements; AC 27-1, Certification of Limitations wortited [ 1 R st

- Normal Category Rotorcraft; and AC 29-2, - ¥ l‘ os. ECMM may be ulilized

Certification of Transport Category Rotorcraft. W ATA iSpec 2200, GAMA

b.L maw s.If o Rmay! . atisfier vy an Limitations Appcigy:: by Spec 2 & 7, or AECMA \
- MSC 3task, efc lowi ;limit dc sapp :(1)Only “gﬂmb" FAA ACO | Aucwr 10000 - cf';hf;: ::{«eptﬂb'!! \
~ MSC 3Cates ry! ... stasks aay kect __ _ra L vy — -

CCMN R (2)I" erti catic trar .c... 'CM tothelSC
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Cafat
- Sdarety 'Y T
- - | | L ‘ % ‘
’ - . A L] = ke ‘




2. History - Aircraft Operational Reliability

Aircraft Reliability (Failure) Impact.
(Combination of previous 2 slides).

A A
k J Aircraft Safety

A / B
Aircraft Reliability

rF'S C
- Aircraft Airworthiness

S D
/ Aircraft Certification

-~ E
Aircraft Economics
t . E 6 Aircraft Operations

I_ ~
[
Statistics Impact

Ramaz Urushadze Aircraft Operational Reliability L & L Session — 2 History | 13
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Before Definition, let’s talk about Ops Reliability R&R-s.

3. Definition and Regulations

¢

¢
¢
¢

¢
¢

1964, AC 120-16 Continues Airworthiness Program

1964, AC 120-17 Handbook for Maintenance Control by Reliability Methods

1968, MISG-1,Handbook, Maintenance Evaluation and Program Development (B747)
MSG-1. Safety — Reliability level oriented

120-16. 6. ANALYSIS AND SURVEILLANCE SYSTEM.

a. The analysis of the following to determine the effectiveness of the
operator's maintenance and inspection programs and for the
correction of any deficiency in these programs:

(1) Frequency of parts replacement;

(2) The degree and frequency of adjustment or calibration; and

(3) The deterioration or improvement of operational capability or
reliability. Note: CASS AC120-79

1970, MSG-2, Aircraft/Manufacturer Maintenance Program Document, Lockheed 1011, DC10

MSG-2. Safety — Reliability level and maintenance process oriented

120-17 PURPOSE: This handbook provides information and guidance
material which may be used to design or develop maintenance
reliability programs which include a standard for determining time
limitations. Note: Birth of contemporary reliability program

» Hard-Time (HT), Overhaul Time Limit, or Part Life-Limit.

» On-Condition (OC). “Requires a system, component, or appliance be inspected periodically or checked
against some appropriate physical standard to determine if it can continue in service.” (FAA 8300.10,
Chapter 66)

» Condition Monitoring (CM) (Introduced in MSG2) “This process is for systems, components, or appliances
that have neither HT nor OC maintenance as their primary maintenance process. It is accomplished by

“The impact of MSG-1 and MSG-2 on the resulting programs is
apparent from the number of items assigned scheduled removal tasks
— eight in the Boeing 747 and seven on the Douglas DC-10, in contrast
to 339 in the earlier program for the Douglas DC-8.” F. S. Nowlan
“Reliability Centered Maintenance”

appropriate means available to an operator for finding and solving problem areas. The user must

control the reliability of systems or equipment based on knowledge gained.” (FAA 8300.10, Chapter 66)

1978, AC 120-17A Handbook for Maintenance Control by Reliability Methods

1980, MSG-3, Aircraft/Manufacturer Maintenance Program Document

2018, AC 120-17B Reliability Program Methods— Standards for Determining Time Limitations

MSG-3. Safety — Task oriented (FAA 8300.10, Chapter 66) :
1. Lubrication/Servicing (LU/SV)
2. Operational/Visual Check (OP/VC).
3. Inspection/Functional Check (IN/FC)
a) Inspections.
i.  Detailed inspection.
ii. General visual (surveillance) inspection.
iii. Special detailed inspection.
b) Functional Check.
4. Restoration (RS)
5. Discard (DS)

um

l pot
- —

ary: Airlii 2 reliability system tells how effective maintenance system is &

Ramaz Urushadze

Aircraft Operational Reliability

L & L Session — 3 Definition & Regulations | 15




AVRAM ~

ALE H.O SiR.A 6 SE

2R ¥ BRRNN ARCRAFT RELABILITY

A\IRF\ 14

SERAEE L AL . 5;.:"“7 =l
i pé an H Y I [ S i > p .j‘fk“%""& -¢LL41;;.|[|

PRIMARY MAINTENANCE PROCESSES. The three primary maintenance
processes utilized by maintenance programs are (1) Hard-Time,
(2) On-Condition, and (3) Condition-Monitoring. (AC120-17, MTX HDBK-IATA)




EXAMPLE: HT — Hard Time.
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(1) Hard-Time (HT). This is a preventive primary maintenance process. It requires that an
appliance or part be periodically overhauled in accordance with the carrier’s maintenance
manual (program) or that it be removed from service. (AC120-17 , MTX HDBK-IATA)




EXAMPLE: OC - On-Condition.

Inspected periodically
A Tﬂﬁ

\\\mmqm”
50 160 15

(2) On-Condition (OC). This is a preventive primary maintenance process. It requires that an appliance or part be periodically inspected or checked
against some appropriate physical standard to determine whether it can continue in service. The purpose of the standard is to remove the unit from
service before failure during normal operation occurs. (AC120-17, MTX HDBK-IATA)




EXAMPLE: CM-Condition Monitoring.
No HT, No OC.

SAFETY FIRST!

e _:T_,’: l

(3) for Condition-Monitoring (CM). This is a maintenance process for items that have neither "Hard-Time" nor “On-
Condition' maintenance as their primary maintenance process. CM is accomplished by appropriate means available to -
an operator for finding and solving problem areas. (AC120-17) %
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4. Reliability
Ops RP System: AVRAM

Where it starts from? Operational Reliability - From Aircraft Design To In-Service

AEROSPACE
|- - T - =-==-=-=== 1
I Each Phase: |
I 1. Reliability Road-Maps !
I 2. Reliability System based on 1 :
!
| I
I
T I
|
|
———————————————————————— l— C— r
i | it e
: l | | ! :
i | | | ] .
® ? b4 f 3 ng X <
TRD Flight Test EIS
R g, \nt eratio Certification Aircraft In-Service Reliability

Ramaz Urushadze Aircraft Operational Reliability L & L Session — 4 Reliability | 22



4. Reliability

Ops RP System development

Ops Specs is a “head” of everything.
And developed for each type of Aircraft

3

e AC & Eng Info, Rel Summary, PIREP/MAREP
<X

RP (Engineer) is part of the M&E el

department. Reliability System Road-

Map describes RP activities

AU, DEL/CNX, INCDNT/ACDNT, IFSD, Severity Index

MEL, Auto-Land Reliability, LRU Reliability

Technical Policies and Procedures
Manual is “head” of the RP Document.
RP Approved by AA (PMI- Principal
Maintenance Inspector).

PPCD, Tech Library

GSE, Shops, Parts Logistics

Ramaz Urushadze Aircraft Operational Reliability L & L Session — 4 Reliability | 23



4. Reliability

Reliability System, AC 120-17.

Q> What is missed ?

Figure 2-1. Reliability Program Management and Administration

Reliability Regulatary
The next slide — details. s y Reviewand Continuous | Chapter
and Rwlsmr:. Acceptance, Evaluation 2
OpSpec
Data Collection System Performance Standards System Analysis and
. Identify [ Alert Level Goals | — Recommendations
» Data < Trend Monitoring :~—-
Sources | : T Variation
+ Tdentify Event Level Goals | — ) from
X s oo 1 Ly Variatian fram Performiance| —
identify Performance Composite Parformance | | el "
Data Standards el ! Ceatdard Standard
"""" Types Scheduled Maintenance | Analysls
(M;I" * 5 Fandings index H
T : Chapter
Other Performance :_ 4
Data T Standards Syntem
Quakity
] Scheduled
1 y 4 Non-Performance Standard f*';"" Task
it Driven Request Effectiveness
Analysis
Carrection/Action - Internal Appraval and l
Implementation Y
Internal )
Recommendation
Implementation = Appraved Change Approval - . !
Process

Chapter |
6 Chaptar
— Continue to Monltor 5

Chapter

Reporting and Display Format 7

Ramaz Urushadze Aircraft Operational Reliability L & L Session — 4 Reliability



Data Collection

Performance

Standard




u‘ Data Collection, Major.

Aircraft Utilization | | G




Non-Performance
Std (Operator
Individual), etc

Operational
Performance

Alert Based

Index Based (exe
Severity Ind. (ref:
book))




4. Reliability

MTB(U)R vs MTTR. MTTR -MEAN TIME TO REMOVAL. A performance figure calculated by computing the average
of the total unit operating hours at removal for both scheduled and unscheduled removals.
(RU: Requires excellent LRU tracking system. Can be done as different options.)
Formula: MTTR = Total unit hours accrued by all removed units Total number of units removed.
NOTE: MTTR is the most accurate performance figure for the average "life" realized for all

Unit, N MTTR . components. (TCCA AC 571.101/1)
A<— ——————————————————————— —>: MTB(U)R -MEAN TIME BETWEEN (U/S) REMOVALS . A performance figure calculated by
I dividing the total unit flying hours accrued in a period by the total unit removals (both
: scheduled and unscheduled) in that period.
I MTBR = Total unit hours this period Number of units removed this period
MTB(U)R I NOTE: MTBR does not account for unit hours flown in other periods nor for units still operating.
STeEeEeeessas oo g (TCCA AC 571.101/1)
U4 X i |
A : : MTBF -MEAN TIME BETWEEN FAILURES. A performance figure calculated by dividing the total
I I unit flying hours accrued in a period by the number of unit failures in that period.
us | X : MTBF = Total unit hours this period Number of units failed this period
I I NOTE: MTBF does not account for unit hours flown in other periods, scheduled unit removals,
[ gy or units still operating. (TCCA AC 571.101/1)
U2 T X 1
[ [
I I
U 1 1 1
I I
I I
[ [
I I
[ [
] | —

Ramaz Urushadze Aircraft Operational Reliability L & L Session — 4 Reliability | 28



4. Reliability

MTB(U)R vs MTBF. MTB(U)R -MEAN TIME BETWEEN (U/S) REMOVALS . A performance figure calculated by
dividing the total unit flying hours accrued in a period by the total unit removals (both
scheduled and unscheduled) in that period.

MTBR = Total unit hours this period Number of units removed this period
NOTE: MTBR does not account for unit hours flown in other periods nor for units still operating.

Unit, N . (TCCA AC 571.101/1)
A<— ——————————————————————— —>: MTBF -MEAN TIME BETWEEN FAILURES. A performance figure calculated by dividing the total
I unit flying hours accrued in a period by the number of unit failures in that period.
: MTBF = Total unit hours this period Number of units failed this period
I NOTE: MTBF does not account for unit hours flown in other periods, scheduled unit removals,
MTB(U)R I or units still operating. (TCCA AC 571.101/1).
L »l
I I
I I Exe: Certification, ETOPS. (General Formula: K = REM_FF / REM_US).
ug X 1 I
: UR-SR-NFF : UR - Unscheduled Removals
u3 | X I SR - Shop Report
I I FF - Fault Found
| UR-SR-FF!
U2 . X
I I
I I
U 1 1 1
I I
I I
I I
I I
[ [
: : —>

Q: What is the “Alert Level (%)” for K?

Ramaz Urushadze Aircraft Operational Reliability L & L Session — 4 Reliability | 29
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ST S
‘Where is the book?
i‘ RP Performance Std Control, AC120-17.

| 7

Non-Performance ‘:.’_;'3. e
Std (Operator :
Individual), etc

Operational

Perf rmance
Index Based (exe

o o "N o e Severity Ind. (ref:
AFETY FIRST! A e 0 GBS G book))
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5. Book

Aircraft Reliability (Failure) Impact. (Combination of previous 2 slides).
Book — Assessment Section.

4 A

N

1 /3

Aircraft Reliability

2
E S C
/
-~ D
S E

\ . :

Aircraft Operations

Statistics

Impact

AN NN NN YN N N U N N VR N NN

Revenue and Non-Revenue FH/FC
PIREP/MAREP Rates

MEL Rates

Alert Levels (4 types, inc Rems)
DEL & CNX Rates

Dispatch Reliability

Dispatch Interruptions

Dispatch Performance (Del, Cnx)
Inc / Acc Rates

IFSD Rates (A/C, Engine)

Severity Index (with “new” items)
Fleet Ops Reliability

Removals

MTBUR, MTBF, Alert Levels
Engine Operational Reliability Summary
APU High Altitude Start Reliability
500 Metrics & Formulas, Graphs,
Examples, and much more...

Assessment (Book)

Ramaz Urushadze

Aircraft Operational Reliability

L & L Session — 5 Book | 32
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Out-Of-Service Metrics Formulas, Graphs
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Book - Chapters

Contents

Copyright
Contents
Foreword

Chapter 1 Aircraft Utilization
1.1 Aircraft Utilization - Logbook
1.2 Aircraft Utilization - Aircraft
1.3 Aircraft Utilization - Fleet

Chapter 2 Pilot Report and Maintenance Report
2.1 PIREP/MAREP - Logbook

2.2 PIREP/MAREP - Aircraft

2.3 PIREP/MAREP - Fleet

Chapter 3 Mechanical Delays and Cancellations
3.1 Delays and Cancellations - Logbook

3.2 Delays and Cancellations - Aircraft

3.3 Delays and Cancellations - Fleet

Chapter 4 Mechanical Flight Interruptions
4.1 Flight Interruption - Logbook

4.2 Flight Interruption - Aircraft

4.3 Flight Interruption - Fleet

Chapter 5 LRU Removals
5.1 LRU Removals - Logbook
5.2 LRU Removals - Aircraft
5.3 LRU Removals - Fleet

Chapter 6 Engine & APU Operational Reliability
6.1 Engine - Logbook
6.2 Engine - Fleet

Chapter 7 Operational Maintainability
7.1 Operational Maintainability - Fleet

References
Index

12
32

53
54

73

101
101
129
135

185
186
194
206

239
240
246
255

283
283
296

313
313

321
323




3.5 Book - Index

A

Aborted Approach - Mumber, 187
Aborted Approach Rate, 1000 AFC, 208
Aborted Approach Rate, FC, 194
Aborted Approach Rate, FH, 200
Ar Hours, 9,10, 12,17
Alr Turn Back - Number, 187
Air Turn Back Rate, 1000 AFC, 207
Air Turn Back Rate, FC, 193
Air Turn Back Rate, FH, 199
Adrcraft Average Daily Revenue Flight Cycles, 25
Aircraft Average Daily Revenue Flight Hours, 22, 23
Adrcraft Averzge Daily Revenue Flight Hours per
Operating Days, 22, 23
Aircraft Average Daily Total Flight Cycles, 27
Aircraft Avarage Daily Total Flight Hours, 24
Adrcraft In-Service, Fleet, 35
Aircraft Level PM Rate, 96, 97
Alrcraft with the Highest FH and FC, 41
Airport Pair {Flight Number) Records, 8
Adrport Total Cancellation to Airport Scheduled Revenue
Departure per 100%, 161
Airport Total Cancellation to Scheduled Aevenue
Departure per 100%, 162
Airport Total Delay to Airport Scheduled Revenus
Departure per 100%, 160
Airport Total Delay to Scheduled Revenue Departure per
100%, 161
Airport Total MGI to Airport Scheduled Revenue
Departure per 100%, 162
Alrport Total MGI to Scheduled Revenwe Departure per
100%, 163
Air-To-Block Hours Rate, 11
Alert Level
Afert Lewel, B4, 85, 86, B8, 91, 92, 98, 134, 164, 165,
184, 235,251, 252, 270, 271, 273, 2949, 302, 303,
304
Adert Lewel for 160 PM, 30 percent Mean Upper
Bound Limit, 84
Mert Level, 3MOC PM per 1000 FH, 3-Sigma Upper
Bound Limit, 86

ATA Chapter Initial Cancellation - Number, Technical, 118
ATA Chapter Initial Cancellation Rate per Revenue FC,
133

ATA Chapter Initial Delay - Number, 108, 109, 110

ATA Chapter Initial Delay - Mumber, Operational, 110
ATA Chapter Initial Delay - Mumber, Technical, 109

ATA Chapter Initial Delay Rate per Revanue FC, 132

ATA Chapter Initial Delay Time, 108, 110, 111

ATA Chapter Initial Delay Time, Operational, 111

ATA Chapter Initial Delay Time, Technical, 110

ATA Chapter Initizl Dispatch Reliability, 167

ATA Chapter Initial MGI, 123, 124, 125, 133

ATA Chapter Initial MGl {DEL4CNX) Rate per Revenue FC,
133

ATA Chapter Initial MG, Operational, 125

ATA Chapter Initial MG, Technical, 124

ATA Chapter MARER, 59,69, 70

ATA Chapter MAREF Rate, Revenue FC, 70

ATA Chapter MAREP Rate, Revenue FH, 89

ATA Chapter MEL Closed, &4

ATA Chapter MEL Open, &

ATA Chapter MEL Open and Closed, 64

ATA Chapter PIREP, 549, 60, 68, 69, 70, 71

ATA Chapter PIREF and MAREP, 60, 70, 71

ATA Chapter PIREP and MAREF Rate, Revenua FC, T1
ATA Chapter PIREP and MAREP Rate, Revenue FH, 70
ATA Chapter PIREP Rate, Revenue FC, 69

ATA Chapter PIREF Rate, Revenue FH, 68

ATA Chapter Return To Gate, Rate, FH, 202

ATA Chapter Total {Initial + Consequential) Cancellation -
Humber, 120 ‘
ATA Chapter Total {Initial + Consequential} Delay -
Mumber, 113

ATA Chapter Total (Initizl + Consequential} Delay Time,
114

ATA Chapter Total Dispatch Reliability, 169

ATA Chapter Total MGI [Initial « Consequentiaf), 126
ATA Section Consequential Cancellation - Mumber, 119
ATA Section Consequential Delay - Mumber, 112

ATA Section Consequential Delay Time, 113

ATA Section Conseguential MGI, 126

ATA Section Fleet Mechanical Flight Interruption Rate,

aam




5. Book

Book — Exe: Severity Index

T4.52. Refer to the maintenance data in Thl 4.13, calculate the Flest Severity Index per 100 Aircraft ‘
FC. for JKI-Airlines Fleet RTP: Jan-2021.

Thbl 4.16 Severity Index Formula (Operations, Interruptions etc_) contributors, from T4.45 to T4.52

Interrup | Fleet SCHD Fleet Fleet SCHD Fleet Fleet Fleet | Operati |Severit]
Severity Index: tion |Interruption| SCHD Non- SCHD Operation | Operati on ¥
- E g FH B Rate, Y_N, [REL, Y_N,| Completion | Completio|Interruption| on Perform | Index
This metric calculates the Flest Severity Index pet 100 Adreraft FC" per m 100DEP 100% Rate, Y_N, n Rate, Rate, Y_N, |Reliabili] ance,
. : 100DEP |Y_N,100%| 100DEP |ty,Y.N,| Y.N,
Tbl 415 Severity Index Data S e
IESD N N N N N N N N
Item Time Group, Min | Number of Total Delay| Severity Weight [rRTG Y Y N N Y Y Y N
Delay, Min 1-15 5 0.0 [0 2 X > > v v L
Delay, Min 1645 16 01 B s - = s 5 B
Delay, Min 46-90 4 02| e v v - N T v v it
Delay, Min 91-150 1 0.5 GAI N N N N Y Y Y N
Delay, Min 151-210 1 1.0 GGI N N T“ ‘\ N N Y N
Delay, Min 211+ 1 20 [EE i 2 N L it i i X
enx Y Y Y Y Y Y Y Y
CNX NA 5 20 sUB N N N N N N Y Y
SUB NA 1 4.0 CFT
ATE NA 1 5.0 T
- - *Note: Include all delavs.
Dhversidn A L ol **Note: Excludes delays 135 minutes and less.
Delay Severity:
SEV_DFL = SUM (DEL_NUMB * DEL_SEV_WEIGHT) (4.38)
Where: SEVERITY IND,  Severity Index, JKL-Airlinesvs W/WIDE, 12MO, RTP: Dec-21
1.5EV_DEL - Fleet Severity Index, Delay, per ETP. 100 DEP
2 DEL. NUMB - Mumber of Delays, per RTP.
3.DEL_SEV_WEIGHT - Delay Severity Weight, per RTP. 10.00
8.00
Note: All numbers T, 600
T *| £d ¥ | * =7 - -
and data are SEV_DEL = 5500);(16 0.1+ {d* 02+ (103 + (1*1.0) = (1¥2.0)=0+ 16+ 028+ 0.5 460
generated using =38 2.00
Cancellation Severity: 0.00
the randOm = E— " " Y V> V> e "2 " ‘\ "2
. in MS SEV_CNX =CNX_NUM * CNX_SEV_WEIGHT (4.59) 'V ’V NN ,\W & &'1' & Q & &Y c
functions in & & W ¢
Ex(_n 7 Where:
1.SEV. ... wvnr weverity Index, Cancellation, per RTP. Jan- | Feb- Mar-| Apr- May-| Jun- | Jul- |Aug- Sep- Oct- Nov- Dec-
O R Y e 2.CNX UM Jumber of Cancellations, per ETP. 21 | 21 | 21| 21 | 21 21 | 21 | 21 | 21|21 21 21
3.CNX EV WEIGHT ’ancellation Severity Weight, per RTP. ® SEVERITY, 100 DEP, JKL 9.32/8.26|7.69 | 8.36 | 8.95|9.01 | 9.00| 9.15 | 9.23 | 9.00 | 8.95 | 8.96
I
us, W SEVERITY, 100 DEP, W/WIDE | 9.00 8.99 | 8.96 8.56 8.78 8.94 8.95 9.00 9.01 9.10 9.05 8.99
SEV CNX=35*20=100
Substifute Adrcraft Severity:
SEV SUB=S5UB NUM * SUB SEV WEIGHT (4.601

Ramaz Urushadze

Aircraft Operational Reliability

L & L Session — 5 Book | 37




Ramaz Urushadze

Aircraft
Operational Reliability
In Formulas

Part 1

Maintenance Data

QUICK-REFERENCE HANDBOOK
(]

More than 500 formulas, equations, tasks, tables, graphs
with step-by-step explanations and real-life examples

“ircra . zatior ?IREP .....E.,. ... s/Cancellations,
¢ :cide ts 'Incic nts, LRU Removals,
wnd . Mor

Book — Where to Buy




Available on amazon.com

amazon Books ¥

— All Today's Deals Pri‘ne Video

Search Amazon

Customer Service Gift Cards Sell

books Categgfies = New & Trending ¥ Deals & Rewards ¥ Best Sellers & More Memberships ¥ Communities More You

[Books > Engineering & Transportation *> Transportation > Aviation ? CommercialJ

Ramaz Urushadze

Aircraft
Operational Reliability
In Formulas

Part 1
3
Maintenance Data

©
QUICK-REFERENCE HANDBOOK
“
Moret n S00. wulas quan 5 tasks, A\ s graph Vvith

p-by-ste xpk ations idrcal- ce¢ 'mples

Aircral  Utlizav *PIl IP/M. REP craystw well ons
- <otsIn Jents= RU  (emovals
andg Much More

4
1|[1'

Aircraft Operational Reliability In Formulas, Part 1, Maintenance
Data, QUICK-REFERENCE HANDBOOK Paperback — September 8, 2025

by Ramaz Urushadze (Author)

Book 1 of 1: Aircraft Operational Reliability In

ircraft Utilization
v PIREP/MAREP

v Delays and Cancellations

Vv Flight Interruptions (Incidents/Accidents)
v LRU Removals

v/ Engine & APU Operational Reliability

v/ Operational Maintainability.

This book is a resource for aviation college and university students, junior engineers, and aviation professionals \
are involved in airline operational reliability activities.
(This is the color edition)



5. Book

Book —
Available

avramaerospace.com/book/

Edit Site Customise $ Edit Page

Aviation Reliability Management

Innovation driven by Av RA M

Knowledge and

Experience A E R O S PAC E

Aircraft Reliability, Maintenance Program, and Aircraft Economics

Home Operational Reliability Training Blog Contact Al in Aviation

Book

Aircraft Operational Reliability Book.

1. Aircraft Operational Reliability In Formulas. Part 1. Maintenance Data. QUICK-REFERENCE HANDBOOK

- Amazon Link: https://a.co/d/dX2rfOL

Ramaz Urushadze

Aircraft Operational Reliability L & L Session — 5 Book

40



5. Book

avramaerospace.com/bDoo k/

Book — Available

EditSite  Customise § <4 New  Edit Page

Visit:
avramaerospace.com/book/

Free Download,
Sec 1 and Index
Page (Zip-File)

Amazon Link: https://a.co/d/dX2rfOL

Ramaz Urushadze

Aircraft
Operational Reliability
In Formulas

Part 1
®
Maintenance Data
®
QUICK-REFERENCE HANDBOOK

More than 500 formulas, equations, tasks, tables, graphs with
step-by-step explanations and real-life examples

Aircraft Utilization « PIREP/MAREP « Delays/Cancellations
* Accidents/Incidents « LRU Removals ¢
and Much More

Section 1 (Zip-file) and Index Page of the book:
https://avramaerospace.com/wp-

content/uploads/2025/09/01 reliability_in_frm_p1_md_s

Ramaz Urushadze

Aircraft Operational Reliability

L & L Session — 5 Book

41



Book — Available

You don't need a GPS, you a

AVRAM AEROSPACE ~_

(@avramaerospace - 23 subscribers - 23 videos
More about this channel ...more

avramaerospace.com and 1 more link

Book 1 short description

Home Videos Playlists Q

Videos

002_03 AD: AVRAM ¢ 003 Aircraft Reliability Book 1 ¢ 002_02 AD: AVRAM ¢ 002_01 AD: AVRAM ¢ 001 Artificial Intelligence In
AEROSPACE and Aircraft... o 7 dava oo AEROSPACE and Aircraft... AEROSPACE and Aircraft... Aviation: Somewhere befor...

Ramaz Urushadze Aircraft Operational Reliability L & L Session — 5 Book | 42



Ramaz Urushadze

Aircraft
Operational Reliability
In Formulas

Part 1
( ]

Maintenance Data
( ]

QUICK-REFERENCE HANDBOOK

More than 500 formulas, equations, tasks, tables, graphs
with step-by-step explanations and real-life examples

Aircraft Utilization PIREP/MAREP Delays/Cancellations
Accidents/Incidents LRU Removals
and Much More

Your Support

> More Aviation Content
» Aircraft Safety, Reliability

» Promote Safety Culture

Your support is highly
appreciated !




AVRAM

: = AEROSPACE
| ertten by.an AVlatOI' Ramaz Urushadze avramaerospace.com
for Aviators!
P2 — 00S, P3 — Data Collection Aircraft

ECD: 2026-27

Operational Reliability
In Formulas

Part 1
( ]

Maintenance D

More than 500 formulas, equations, tasks, tables, graphs
with step-by-step explanations and real-life examples

Aircraft Utilization PIREP/MAREP Delays/Cancellations
Accidents/Incidents LRU Removals
and Much More

Available on Thank you for

your support

amazon.com



Ramaz Urushadze

6. Questions

AVRAM
AEROSPACE

avramaerospace.com

L & L Session — 5 Book




Ramaz Urushadze

Aircraft
Operational Reliability
In Formulas

Part 1
( ]

Maintenance Data
[ )

QUICK-REFERENCE HANDBOOK

More than 500 formulas, equations, tasks, tables, graphs
with step-by-step explanations and real-life examples

\irc aft7 :liza o1 PIRE '/MAREP DJelays/Cancellations
Acc len. /Ini uewcs LR Removals
an¢ Much Mc e

Questions ?




