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n1sgaui1geInAeuluann (Historical Age 1903 - 1950):
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EVENTS 8| § 2| 2 &8l 8| 5| 8La[ & 2|2l 213 B 2| 2| E| 2| E| 8 & & 2| & & 2| & & 2| &] =| &1 2| =] 2| & 2| 2| 5| 5| &| & 5| &| &£ 5| 5| | 2] 8| 8] 2] 2| &
sl 1 8 0V T I 2 e e o
Historical Age 1903 - 1MD[L s 5 il iy /J LAV
1950 m
1st Flight "Kitty
Hawk"
Thailand 1st Flight
ww 1
1st DEPOT in USA
i RERNNEN AQ I VAR e
US Army Air Corps i 1S .

Echelon 51

Maintenance O, | & From! T

D Level Lot o o
A

A A~ |
i)
~+
i
Tl
3
0O
| =
O
=
=
>
S
<.
N

USAF Establishment Y [k

DAE Establishment y \

RTAF Establishment \ 1

Middle Age 1951 —
1999

Cold War 1947 - P
Qp2

AFR66-1 Centralized
Maintenance ¢ 1
B

Vn Y D QlQ 'l
corean war 1950- RNEINNTH 77
1953
La
1975 sl 5y G Ll 1INLTI NI e )

AFR66-5

)
J
™
-

—
—tr

Decentralized

Maintenance
The 3rd Generation ( ] Lﬁu EJ 2 L ‘
of Fighter Aircraft - A .

1950 - 1979

O\

O
O
)
+l
oD
S

Trend Monitoring
Implementation

[ [} [ | 81T 5N
— idate | Age | LYD I - 7 = 48 Years
During| Cold |\War|+|The 45" Generation| Fighter

Lean Logistics

(Spares Just-In-Time)

DATA LINK

The 4.5 Generation
Fighter

SMART WEAPONS

BVR, Precision Strike,

Fire & Forget

EWS & Stealth
Technology
DIGITAL A/C

MAINTENANCE

Present & Future
2000 & Up

The 5th Generation

=™
\Y"4

1"

{

L

=~

p—

-

—

=

)

N

P~

N

2 4

[

Fighter
F-22, F-35, / AV § ~
EUROFIGHTER .t h [ ‘Z ] Y GE E l':)
Fully Stealth K o i L
From [The |5} Gé 266
PREDICTIVE
MAINTENANCE -

117
]
D
!
H
157
[}
0O
=
)
1
O
-
+
[0
—_—
|
mv)
—
M
L
1%
)
~+
-
o)
=




J=E
-

. - ] s L :
=P -d';__ —_ - Iy =

1-"'.___:__"__ T - -' _F——'".-,_..-.w.._____- e

_-‘ ﬂ%ﬂ’]i“?f@ﬁJ‘U'ﬁ\‘la’lﬂ']ﬂ&l"l‘umﬂ‘llul, EJ 118 ‘lJ‘VILL’s’I’J‘V\IiEJﬁJ ‘ nU

T

i =

mtuﬂmwufuaﬂan e |
9 17 su'a'm:u a.f. 1903 NTlaensy ﬂa‘liﬁﬁﬂﬂﬁﬁu‘lﬁﬁﬂL%QLﬂuﬂ%ﬂLLiﬂ

-ﬂ'\_‘

_ vaslanilidias Kitty Hawk uasg North Carolina, USA

————

=aAl Gl 3L Y- JL IS ARAMNFASIIATAVIECSI T | LIAHAITHLUABDFAAGILAZ LIS FISS1HATINA




ﬂ?ﬂ?f’l\?ﬂ’?ﬂ')ﬂ

: o
y Ia_._ “ ) R ﬂ_
L@M'sum U3 'ngamq

mam'_unu J“‘ o
Saedl WM -"h»ﬂ -

ARILHWATTWHHITS ULUNTITHANASINAINA Hiaaanuuwaziilunn AT THATINA




irectorate Of Aeronautical Engineering

NUOUUkaE
|

"-""'_"‘-—-r'

5 i W
- —p -
=]

—.‘-#

SAHILHRATSTN KIS ULNISTANTST NN THfiarnUaaaduwaz 1 Iunq ASF IR NS




})'pj A _,,,Lg“\”;ll ‘3%#-§?‘¥g§{%r§ﬁ(

I5e L Avng1uaglsy

"-.ff
l

f

X ;"' 1_“ X

,‘ﬁé ulhs asqq TABALN a’ uQQUH‘EUVI’NQ‘VIﬁ’Jﬁ

LA _ﬂﬂﬁl wa Tl AT IREINS



A s g WA

SIS e trer

¢ WW1 WU.6leUusl
srunantisuRinaau
%aUU13901NAL Y
ST

¢ Jun1sanuuleday
Ungauuulisauns
(Decentralized
Maintenance)

X & g
YULUUATILLIN




'\\\

Y Y A -y -
NavaIAsINlaNATIN 1 PIE _’Ln J lrlJ 1d J‘u,., 361U
NUILYDUISAUNS 1 ""l,;{‘-'.J?-'?t?;'J’J ‘:J;'JvJ]er‘]lel 2AUL399IU

>/ Y :J[ L 2 --" | 1 m >
(Depot) ULUUATILIN Lasd Depot 3 Wi &l lexas, Alabama wag Indiana LWa5895U971
J { a = 1':./ =) - QJ
TBUVILALVAARINGTNITOIEAURIUULASITEAVEUIN

= — —
Ny




i 1 2.
VINILW WIS

2

WW2Z2 ({195
'- F“;‘bj@‘;&l}m@'@ WIVid uumf fin)), UL

QJ ] =
Hw'r flJJ'J'lfl'JrlJl D NPIANRISFIURIBNN 13U LIgn

II-

4

epance Sysieri=ao ‘9]' N Jj..! (OI'JJJJI/_}FIOH l —*v:',

S

Atermediate Ley al)y ﬁ\‘mu (Dgpo l—‘\lv—‘l)

""" -i-u'.'
-

ﬂﬁwszmfrmfrﬂ

1 Echelon

WeainIsTLuuNIsAanasesatniaer Widarndaansswazifluniasgiwaana



ﬂ?&l?f’?\?’.é?’?ﬂ’?ﬂ

——— —

" -... . ' 1 1'- 3 "Tul'11-‘_‘-ﬁr£’i la l':r* i
s : i 1'i, < III_‘H . ""._ 95) T‘- _______: .- g 3
5194/ ﬁ)jlf 6 F? ?h’ﬂ ':‘H‘J!!;.L T&jrmmiﬂ VT 1 fd=n ©
h, (i ; ] 0 - % " 5 s <

! -
- v 2 Q N O
O Ao €
~
X 3 .":-_ ] + gl M
f e 1 | - " SOVAD d N
ol [t 1
" - | 4 Q
G 1'Q ’ 0 =
| D00 DO QJ D » L) O O O
i

-r,.r
1 3

|.I 'l'___ iy

LsiorT *ro Tan m"'ear Group,
_*,_ : _ . M

3 ,. : oup,’Ar r}drrwnr Group,




VWVV 2 ... Centralized Maintenance

Tusewing WW 2 fanisBuuagnisdautigsenniasufintsimundumaluladfiviuaiotu Tnsams
NaelUNMITUNVLEN3 LN virlinugautisenaslydluatuayunistautnganse Back Shop
Supports Lﬁuﬁu

JadavdnfenlunisdaviitedeuiizeeniAsIuuuy “s2un1s” (Centralized Maintenance) 3u
“Centralized Maintenance” U3s$naundg 2 #lggaunanaa

1. fhennseng 2. nesgauainiAsy Taevi 2 wilggaNaragnelanisusAuly¥1ves Nu.MiIEYey
ﬁ’]'gx‘i (Commander for All Group Maintenance)
daunudanszaulssnutudunthiivesnitedenszdu Depot Level Feagn1elu CONUS

i WW 2 gfiaslud a.6.1945 ausgaudniisldaniuinasineinisa (USAF) Juliuasausnludl
A.A.1947

Y

2 ] 1
Y =1 v A

naslssnunsuaniAgy (JagiuAensuy1eenia) lananswudiadui 19 wwieu a.A.1922
naeinaINe laaardulrtuile a.A.1937
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Cold War... Decentralized Maintenange

TugmasaTaniy Mds WW 2) sudeutizserniasutiuninlufinsdeussiumiag (O-Level)

s g1uUunn (FOB Forward Operating Base) wazaussaunans (I-Level) ad grutiuman (MOB -
Main Operating Base)

SuRandndenluntsianiteveutiisaunuulisounis (Decentralized Maintenance) Walwvanga
ﬁuﬁaqnmuﬁtﬁﬂﬁu wszviaedudas Deploy WURURNTS e dwndunii (FOB) agiluusedn
“Decentralized Maintenance” Usznaunae

1. fhennstne @Tunsedutyuiuged) 2. nasdonaniau ai MOB
nsdanenAelusziulssany (Depot Level) aglu CONUS %38 MOB wunalvgjiill Facilities
Bafudinisdavinedautrsanuulisaunis (Decentralized Maintenance) faanumsngaslunis
ihanldnunsufuRnisiavesyeiutulagnsia (Tactical Fighter Sqdn.) wazgetudfuanisainie

qwsmam% (Strategic Bomber Sqdn.)




N15ANUIBYaUUN999 Centralized way Decentralized ¥89 912.8%3§ 1 Ul 89

Tnquszasdvamdnisuvainisdamdmnaniadilyl “saun1saiuau nszanensUfuR”
%39 “Centralized Control ; Decentralized Execution” 191138819A59A50
12.1A5UBNTNAINNITIANUINLBNUIFIDINIALIUYDY ND.EN5F 1 LURLINUYIR
WUFAATIY WW 2

UJaqUu 92.9a8991U15991M1ABIULUY Decentralized

(8NLU NBILBNBINIAYIU 53.n150)

dwiundndenvesnisdoutisseniAeunidivs aeudafnaudelaatuiiu naralddn
faaBuduinanudnisuvassdentizseniAsunmsnadu (Civil Aviation

Maintenance Doctrine Originated by Doctrine of Military Aircraft Maintenance)
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" vianiey (Doctrine) i
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nanteunaHewiLsLIaIn =2 1. vianleuyagiu (Fundamental Doctrine)

Jununienangalunisvinnanssula o . :
2 2. nanuauan nwInaad (Environmental Doctrine)

3. nanlleuvasniae (Organizational Doctrine)

AANULTBNUFIUNYINUNISUHUANS
l VINUWYNINNIS AULASIET19NTI5A

“UaNUYUVBINTVINUIFIDINALIUAD
“HaMianyo I TURUNINANGA lUN1TUINITINITNINTINGIUUIFS”
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“ Aircraft Maintenance Doctrine shall be changed

by “Wars, Threats, Situations & Technology ”

“wzvnuawaan')sézfamnwmn7ﬂ£/7umna@mumﬂaauwm < TauIAnY
ﬂn')szz/zwuuz/mamzma pINANEYadadATId (Wars), ﬂE/ﬂﬁﬂ’)il
(Threats), aa1un15ad (Situations) dazinalulad (Technology)”
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(Analysis Rules)
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ANALYSIS RULES

Thailand Standard Workdays = 209 Days / Annum

Aircraft Mechanic Standard Man Hour = 6.92 Hours Per Man Day
“Excel Program Calculation & Analysis” are based on

“8 Work Hours Clock Daily” with no overtime work.

1 Man Year = 209 * 6.92 = 1,446 Man Hours.

Man Power Analysis represents “Direct On-Aircraft & Backshop

Man Hours”. Maintenance Planning, Supply & Administrative are

excluded.
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(Example)
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¢ vonsfedulu Aegedu xxx Wugstuduldounuszasd § a.uvu Yyy
(U.2.YYY) Us59Ussannnsegdnulu 18 ta3as a nesdiu ZzZ

¢ N139ANUIEYBUUIFIVBIRE. XXX 1UuUlUU Decentralized Usznaudlgianis

19 B XXX (HnY.XXX) Wag WHUNY191NA NBUNALA NBIUU ZZZ (N¥8.ZZ2)

Utilization Rate = 3,000 Hours / Year

\

¢ Aircraft Maintenance Program 984 U.9.YYY 13 T.0. - 6 (Inspection

Requirements) 151882198AAILEAS LA
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g T.0. -6 |nSp. Requwements Directorate Of Aeronautical Engineering

Maintenance Estimated
INSPECTION Remarks
Level Man Hours

O - Level Pre flight Insp. 3,000 Flying Hours / Year

O - Level Post flight Insp. Break Rate B/R =& 20 %
O - Level 50 Hours Insp. Plus 1 : 0.5 Additional Work

Plus 1 : 1 Additional Work

| - Level 100 Hours Insp.
Plus 1 : 0.25 Backshop

Plus 1 : 1 Additional Work

| - Level 200 Hours Insp.
Plus 1 : 0.5 Backshop

D - Level Under ASIP A/C Service Life = 6,000 Hours




Tr1a198u 3 U2 Aesalui:

1. MUY IUN. V. ANUTAUEINTU ANY.E XXX L1NBLaNUIFS U.V.YYY
Tuszau O - Level

2. MUY IUN.YB.MAUNTFUAIMIU HYB.ANW.UU.ZZZ 1iNaanunge U..YYY
Tuszau | - Level

3. Tvim Life Cycle Cost 489 U.2.YYY Aduius53UseaInsaunseislaniszdinis
1@ U.ATUBY Service Life 91 6,000 FH azdA1 = ? um

nABe): NUUA VAT Operating Cost = 120,000 U / .0

kaz Maintenance Cost = 300,000 U / YU.UU wazAnA1 Escalation = 3 % / U




Step 1: §314 Maintenance Matrix 98452UUN157M523A1U T.0. — 6

M358 O, | uay D-Level (snwaztdandauansly Excel Spreadsheet)
Step 2: fuan 3u.au fifadldlunmsradauings NuuURULELTRLG
(Scheduled) wasuuuuanununInua (Unscheduled / Break Rate B/R %)
Step 3: AU YU.AY fidadldd1uu Additional Works, Backshop, AGE
Maintenance, etc. M3 “Ratio Estimation” Lﬁiatﬁ‘c’mﬁia YU.AU VDINU

Scheduled Maintenance

Step 4: AMUIUAIINABINIS Optimum Man Power lu Spreadsheet
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WORKLOAD

ol O] ©

K| S| S[TOTAL INSP.
AN| N o

lll 3,000
lll 3,000

2
80

N

-E- 2850

o o
S| ™
~| ~
| o
26| Jer| |29
] e |
EERER

=
N

Pre Flt: 3,000 A3q / ¥
Post Flt: 3,000 A33 / T
50 Hours Insp: 30 ﬂ%g\‘i /1
100 Hours Insp: 15 ﬂ%’j\‘i /1
200 Hours Insp: 15 ﬂ%’j\‘i /
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UNIT TOTAL INSP. MH / INSP. FORMULA
AN XXX PRE FLT. 3,000 _ 18,000 BK2 * BL2

"~ mosom [ onmn | w0 | o | werms
I 1 1 ey I

WN%Y.B9. XXX #8915 Man Hours 598 = 52,500 ¥3.AU / U

IUAISHMKISTLUNTISEanNassaInAeTKR hfanlasananazifiuniasgivana
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Ste 2 & 3 Man HOUFS Calculatlon Drrectorate Of Aeronautical Engmeermg

UNIT INSP FH | TOTAL INSP. MH / INSP. TT MH FORMULA
HYD.227 100 HRS. INSP. 15 500 7,500 BK14 * BL14

Wye. PH 100 ADD WORK [ RATIO = 1 : 1 15 500 7,500 BK15 * BL15
Wy, BACKSHOP RATIO = 1 :0.25 15 125 1,875 BK16 * BL16
NYD.ZZ7 200 HRS. INSP. 15 1,000 15,000 BK17 * BL17

We. PH 200 ADD WORK [ RATIO = 1 : 1 15 1,000 15,000 BK18 * BL18
{yD. BACKSHOP RATIO = 1:0.5 15 500 7,500 BK19 * BL19
WYD. AGE MAINT, 209 WORK DAYS 209 35 7,315 BK20 * BL20

NYD.ZZ7 > MH /YR [ 6—1_6_50 SUM(BM14:BM20)
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Ste q: Optlmu al Engineering
UNIT INSP FH TOTAL INSP. MH / INSP. 1T MH FORMULA
WY XXX PRE FLT. 3,000 6 18,000 BK2 * BL2
WY XXX POST FLT. 3,000 6 18,000 BK3 * BL3
B NP XXX 50 HRS. INSP. 30 100 3,000 BK4 * BL4
WNY. 50 HRS. ADD WORK| RATIO = 1:0.5 30 50 1,500 BK5 * BL5
WNY. UNSCHED B/R =20 % 600 20 12,000 BK6 * BL6
flN XXX > MH/ YR 52,500 SUM(BM2:BM6)
Optim um Man Power 1 MAN YEAR = 1,446 | STANDARD MAN YEAR
TS
209 )N, = 36 AU B | NO. OF MAN REQUIRED | £ 36 BM7 / BM8
NO. OF MAN AVAILABLE 30 EXISTING MAN STATUS
WY XXX NEW RECRUIT MAN 6 BM9 - BM10

=)
=
el
Y
)
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UNIT INSP FH  [TOTAL INSP. MH / INSP. TT MH FORMULA
HYD.2Z7 100 HRS. INSP. 15 500 7,500 BK14 * BL14
Wy, PH 100 ADD WORK | RATIO = 1 : 1 15 500 7,500 BK15 * BL15
{ye. BACKSHOP RATIO = 1:0.25 15 125 1,875 BK16 * BL16
WY8.ZZ27 200 HRS. INSP. 15 1,000 15,000 BK17 * BL17
Wy®. PH 200 ADD WORK | RATIO = 1 : 1 15 1,000 15,000 BK18 * BL18
WD, BACKSHOP RATIO = 1:05 15 500 7,500 BK19 * BL19
HyD. AGE MAINT. 209 WORK DAYS 209 35 7,315 BK20 * BL20

NYD.ZZ7 > MH/ YR 61,690 SUM(BM14:BM20)
Optimum Man Power 1 MAN YEAR = ;14,4_31 STANDARD MAN YEAR
N

299 HUD. = 43 AL - NO. OF MAN REQUIRED | 43 BM21 / BM22

NO. OF MAN AVAILABLE| 40 | EXISTING MAN STATUS

1}
ad
-

NUR.LLL

NEW RECRUIT MAN

BM23 - BM24



F19dNAINaITI TP

Life Cycle Cost 989 U.2.YYY Adusus53Us83n159unseiisdandsednnis
18 U.AUB"Y Service Life % 6,000 FH agilA1 = ? U (Escalation 3 % / Yr.)

!

Total FH = No. of A/C * Service Life = 18 A/C * 6,000 FH = 108,000 FH
Years — In — Service (ﬁi’ﬂu’au?lﬁwmu) = Total FH / Utilization Rate
= 108,000 / 3,000 = 36 Years

!

EXCEL SPREADSHEET
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34

eronautical

Engineering

FY

2563

2564

2565

2566

2567

2568

2594

2595

2596

2597

2598

O COST

120,000

123,600

127,308

131,127

135,061

139,113

300,010

309,010

318,280

327,829

337,663

M COST

309,000

318,270

327,818

337,653

347,782

750,024

172,525

795,701

819,572

844,159

OM COST

300,000
|
420,000

432,600

445578

458,945

472,714

486,895

1,050,034

1,081,535

1,113,981

1,147,400

1,181,822

YEARLY UTILIZATION FH

3,000

3,000

3,000

3,000

3,000

3,000

3,000

3,000

3,000

3,000

3,000

ACCUMULATED FH

3,000

6,000

9,000

12,000

15,000

18,000

96,000

99,000

102,000

105,000

108,000

YEARLY O COST (*10/6)

360

371

382

393

7

405

7

a17

|

900

927

7

955

983

360

731

1,113

1,506

1911

2,329

18,901

19,828

20,783

21,766

900

927

955

983

7

1,013

7

1,043

|

2,250

|

2,318

7

2,387

|

2,459

900

1,827

2,182

3,165

4,778

5,822

47,252

49,570

51,957

54,416

1,298

1,337

1,377

o

1,418

o

1,461

|

3,150

|

3,245

o

3,342

|

3,442

2,558

3,895

5271

6,690

8,150

66,153

69,398

72,740

76,182

TT FH = SAFE LIFE * 18 AC =

108,000

HOURS

36 YEARS O LCC = (*10/6)

22,7179

MBAHT

36 YEARS M LCC = (*10/6)

56,948

MBAHT

36 YEARS OM LCC = (*1076)

79,7128

MBAHT

TT in Service = 36 Years; TT FH = 108,000 Hrs.
TT O Cost = 22,779 MB; TT M Cost = 56,948 MB
TT OM Cost = 79,728 MB

. i ar ' Q' Ga,
W ANsAguunIsWmRIsTuULnIsdanadisatnireii Wilanlaassuuazifiuniasginsina



ACCUMULATED "OM COST" (MILLION BAHT)

50,000

80,000 *H+——t——tt——t——tttt At L o
”

70,000 79,728 MB 'r"
60,000 -
50,000 e

40,000

30,000

20,000

ACCU OM COST (M BAHT)

A

9 11 13 15 17 19 21 27 29 31 33 35
YEAR

ACCUMULATED "O COST" (MILLION BAHT) ACCUMULATED "M COST" (MILLION BAHT)

ACCU O COST (M BAHT)
ACCU M COST (M BAHT)

9 11 13 15 17 19 21 23 25 27 29 31 33 35 9 11 13 15 17 19 21 23 25 27 29 31 33 35
YEAR YEAR
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(Summary)
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SUMMARY

1. Ad9AN®I Aircraft Maintenance Program l#itw1lasgnenasun

2.  ARuU1lAsEAUYRINITLRNUIFY (O, | & D Level)

3. ABINTIVIIUIU BU.AU YIUFDUUIFY %30E1U15AUTEUIUNT LA
laenan T.O. - 6 %38A15%1 MDP (Maintenance Details Plan)

4.  ARINIIVNIAINABINTT Backshop Supports dMriusugauynga
seAunans (I - Level)

5. 1511 Cross Trades Training 33428803742U uN.a9la

6. NISYNIUBNLIAT SYILAAIIUIU IUN.A9LA UAADITZIN Fatigue
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