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Abstract

Title How to Develop Military Procurement of major equipment to meet
Optimum Solution

Field Military

Name Rear Admiral Phisit Injun Course  NDC Class 62

This research is to study the military procurement of major equipment in
Royal Thai Armed Forces. The objectives are to study procurement process and criteria
to award contract of major equipment in all services to meet optimum solution. The
theories and concepts of Integrated Logistics Support, Life Cycle Cost, Logistics Engineering
factors, Strategic Procurement including Laws and regulations will be taking in to
account and applied in procuring of major equipment in Royal Thai Armed Forces in
order to meet optimum solution and value for money. This research is a Qualitative
Research. Therefore, content of military procuring of major equipment will be analyzed
and applied with these theories and concepts.

The result found that, the procurement of major equipment largely
consider only procurement cost. In fact, major equipment are in service for a long
period of time. In service cost of major equipment is a major cost. Therefore, the issue
of Life Cycle Cost needs to be brought into consideration. Logistics engineering factors
such as Mean Time to Repair, Mean Time between Failure, Reliability and Inherent
Availability need to be taking in to account. Then, these can be applied for military
procurement of major equipment both in acquisition phase as well as in service phase
in order to meet both optimum solution and value for money.

Taking into account of Life Cycle Cost and Logistics engineering factors as
describe previously, will make consideration of procuring all major equipment in whole
pictures as well as all angles and dimensions. However, the great success of applying
and implementing these theories and concepts mostly depends on knowledge and
skill of logistician who work in the Royal Thai Armed Forces. Training is very crucial point
to improve logistician’s knowledge and skills. Thus, these are the key success for driving
military procurement of major equipment system to meet optimum solution and value
for money.
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Inter-organisational coordination and
integrative processes for enhancing the
total value of procurement processes

Cross-functional collaboration and ﬁ
concurrent process by various
departments coordinated by central
procurement function

Emerging Patterns
of Procurement in
2000s:

T

Procurement in
1980s—1990s:

Strafegic network
capability

Functional specialisation
and sequential process by
purchasing department

1T

Procurement
prior to 1970s:
Purchasing for

cost and guality
managemeant

Support for
cross-functional
business gfforts

Procurement beyond 2010:

A new model for strategic
procurement for sustainable
competitive advanrage

Strategic netwotk process and integrative collaborative value
chain management by strategic business unit for creating and
delivering shared values for sustainable competitive advantage

fiun: Strategic Procurement: A Review and Prospect, International Journal of

Procurement Management, 2012 : 455.
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Traditional approach to procurement

Value
add

Level of

._-.—'—'::]..

Stage in
process

This diagram illustrates a traditional approach to procurement where litle time is spent on planning. Effort is generally brought to
bear when it comes to approaching the market. As a consequence of insufficient analysis in the planning stages increasing
levels of effort are required through contract and relationship management. If the procurement is not reviewed there is little
opportunity to benefit from lessons learnad.

Strategic approach to procurement

Value
add

Stage in
process

This diagram illustrates a strategic approach to procurement which methodically works through each stage in the procurement
process. The time taken to plan, research and analyse add significant value to identifying solutions that will meet the needs. A
focus on relationship development and management means that less time is spent resolving issues and more time applied to

assessing quality in delivery and identifying opportunities for cost savings and benefit gains. A strategic approach delivers
greater value.

ﬁu 1 : Mastering Procurement; A Structured Approach to Strategic Procurement,
2011 : 9.
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(Driver to Successful Procurement)
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Diagram: drivers to successful procurement
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impacts

fun Mastering Procurement; A Structured Approach to Strategic Procurement,

2011 : 10.
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ﬁu 1 : Mastering Procurement; A Structured Approach to Strategic Procurement,

2011: 6.
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— Life — Cycle Management of Asset

4, Disposal m 1. Assessment and
planning of

( ) requirements

3. Operation , use,
2. Acquisition

maintenance and

management

#iu : Archived - Professional Development and Certification Program for the
Procurement, https://www.tbs-sct.gc.ca/pd-pp/doc/It-ta/t-tapr-eng.asp, 2003.
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Aout1aliANadud Ut AUy warsruvgesneluanesruudouniuey 91ain1sivun
Fgavdenni1sliureIudas seuuvsegUnsalgaswalll 1a1ndnagldauase luriia
A ja wa a v . . . A o a 3
MFuRn1sAamunsaukuINIsazvaulanisideu (Mission Profile) ifinun lasAnidu
dadrulasidudveanisidnussuuserszuudosvasgmlsunsaliu dusenin dnsinisldeu
J¥UU SeUUgay wavaunsal vasenlsunsal (Rate of Effort; ROE)

ROE = Operating Time

Operating Time + Stand by Time

= U v, 19U

19U B, 19U+ U Y. AnSauly

Tnefiszoznasnlumsufiinsiluusazads whiunasuvessseznains
T nuasevesssuunIegunIaliussssiamsoud miuldnuresssuuvisogunsallumsu)ia
ansfvluadeiy dununeaudtlunsldaugnlsunsaluudazadsonaldfiniglde
(Operate) S¥UUMTOTEULERENNTTUUNTBY 9 U

fregaidu n1seenieiiied fUAnsAunuaziisivdeduszaudelunsia
(Search and Rescue) 52831780 @oo 12l InsiAuazeusn$lunsnsadu d1uu wo il
Fetu ROE wosisaflun1sufofnisAadumuardromd efussausolunsialuaded
Wi elo / @00 = slo % dmduluduvesszuuay q dusaiinsldanludadiuiiunnss
ffupenly Tusgiuenusndulunmslinugunsallunisufoinishe ddlunisiadindundu
509198514 1A3esdns tadedluiih guUnsaingI9dusng 9 egluinmeigs dawaly ROE



fiesifusiganulude druszuudu q vessuuenalifinsldiae viefiedfdudnsldaud
TfoEaN WU 5B (Weapon System) iflgausidssrnumdauvesszuuiitelyianinsaldau
ilodeanis (Stand by) windh Wudu ey nssmun ROE avsilanansaUssananisly
NUTLUU hagszuvgeliagensudisasideauazlndifgaiuainuniudeanisidanuasa
muveuwansiFnuiisivun fafu ROE Fudusfuus (Factors) drdeyftassilvinisuszuna
nsaINstgadeeresruUUNsaignAesusiug Bty Feasdawaliiniaimun
LHUN139eNUNS waznsatuayueslnalunisdenvrsaduludeninugnsies waglndldesiu
AraaTanniign wenaini ROE faduiuuslumamaraiuieield (Reliability:R waneds
anutnzutesnuidedeldignlsunsaivdeogunsaituanunsaldauldnieldmanan
LazanNEIAdoNTii M) YesUnsaBnie (FomsTuA1 Mean Time Between Failure:MTBF
Aesvernanadefigunsaianunsolielinoungdisademouarazdoadnunisdouyinli
nduAuanw) FeAn ROE anansnthludszneumsAnammeaudedelsvesszuu/gunsal
doovesgnlsunsal vionandndevideffenismeiauidoieldvesesdinglunsujod
msnaluusazada
Fasnsrgaidomevesszuu/gunsalidudamilsienaunldlunisiiansan
AuAveInsE1gaTiazsinlimuAnudeiielduessruu/gunsaifiAinainnisesnuuy
LarAUSNYNzIaNIz189TrUY/AUnsaltulaenTs eanunsadaldlunindsuiiiey
Tumsdnidenszuu/gunsalld Fsdeyaludruiifertesiudnsnsdigaidemeonaznisdon
vTﬂﬁmmﬁaﬁﬂﬂé’wﬂ%’iwmﬂé’ﬁmWLﬁu%agaﬁﬁﬂﬁmﬁazéfaqﬁﬁmﬁmim Tneluuda
Judeyafitisrfunisdeutagaudly (Corective Maintenance) leuA $1a1na11adefiszuy
viogUnsnildanulédl (MTBF) uay sveziianadslunisdousinssuuniegunsallvianunse
Agualdaruld (Mean Time To RepairMTTR) TnaUn@iudaszoziianadefinarauiiuy
fumhedudalug Fefeyamarifinnudidglunisilusuamidasanudigademes

v9938UUnIgUnsairodalug (Failure Rate:d) sautamiAraudodald (R) vaaszuy
vsogunsalmeldnaniufifiansia () deilgmsnisdan e A= 1/ MTBF

A A fildunanuismdnanduanfildannmanasodufesufofing ey vind
nsl¥gunsalluaniizuindendiiinngldeuaiserasinliidr A wasunvadluls Fadr A
fiinanmslfnunuanminadeusts danmsevmldannisiudoyasiuiundnisdism
vosgunsal madesurudalasriuvesnisufiou fafu Tudunisldou on - senvice)

A1 A annsasnnailadansinuannzwndeumsldnusddmenisiiudeya suanmnisld

s Tnsoaiumsnsaeuseine A fmulndidesiuiigunelideyaliviel mafuteya
findnueativiamedeyavesszuuiidaudidny wu luifesu eraivdoyaianis
szuvdeans ssuuduiadou seuulii uagszuuens (sruuiifidiaudidglunisufon
A"3R9 (Mission Essential Code; MEC) faus o Gl (n13riwiua MEC §f & sedfu MEC sey

Id o Ao o w I v = 1 o v [ dy
o — & Wusgaunfmuddny) Wudu Janismean A anunsadliaIngns Al



A = dwupiwenistage = Number of Failure
959U V0INSUHURNT Total Operating Hours

& v ¢ alag v 1 1% . Y] '
nsiiuteyavesgnisunsalnillysunisiugaenisldeu (n - Service) Aenana

¥ =

v o & Y cala Y ) ] o & A v o
P19y Taudnduegeds nedvgnlsunsaindignudeyadsnaidlusyuu ILS il tieazla
Foyadiiutuiinld 11n1A1Ena 9 lawn MTBF, Failure Rate wag MTTR vasgunsal dmsu
Y
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laun Arpddedale (Reliability) AvAamunses (Availability) vesgunsal #vilvingiuidn

PR A A v | Py v ~ o Ay v & ¢ 2 &
gunsaluulidtaueialdnwasarauniauuintdeeiiieds (adnsnladuosigud)
4 B1a1INSIFUNAua Tag MTBF iudifinanidednuaizyaininudiniole @ MTTR

ndudifuanitsdnvauzanuiglunsgening Jmanudelisldtuaunsanlaainans
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At
R qunsl =€
N15NIIUAT R vesudazgunsalazyiivianansaiilumen R sauvesgnlsunsal
=) v o N
visoszuulunnsle deildie

. ANUFNTUSKUUDYNSY (Serie’s Network)

Input — | A » B » C > output

awld R= (Ra) (Rg) (Ro) way R=¢e (A1+A2+A3+... An) t

. ANUAURUSLULYEIY (Parallel Network)
» A
Input — | L » Output
v > A

2zl Reliability (R) = Ra+Re-(Rarrey
. ANUAUNUSWUUNEL (Combined Series Parallel Network)

" B

L Output

Y

Input —— | A

A 4
O

R = Ra(Re+Rc-RsRc)

Y

[
»

» Output

A 4

Input >

\ 4
o
Y
O
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R = [e—(e-RA)®—-RB)] [e—(®@— RC)(®@—-RD)]

" A o=
Input > > B > D > — Output
> C F

R = [@~(e-Rae-Re)l® - Rl [Rol [Re+Re—(Re)Rp)]

MMsIuAn Reliability vesgmlsunsalfivgdmmazfulselovdlumaiouiiou
amiidedievegmlsunsaludazyin Feerathundutedslunsinnsandadengvlsunsel
finstfaneiausludunisiom uenanmaisuiisudiafesunan Wesnmatlunisdam
gulsunsaiidfigefileidudeiifutiadeduiniiasinlinosinlifuuszlovigeqn
alpgudnnisudinisinsanavedasinsmsinsanaliserumaengnsldn (fe
Cycle Cost) ilunasilumsiiansan wenaniimstitadesy q fiereaniiansandqe ldun
auenndglumsgenthsauazmsatuayunaeneng sl eflazlinowinlfsuuselovl
aan (Optimum Solution) lun1sdnmgnlsunsalluusiazads Sesreazdemarldnariludums
Andengvlsunsalsaly

Apnumdonlunisldsuvesgnlsunsal munefsnnsignlsunsaiogluaniie
Angouldsansld meldfoulanawaraounisaiiidmun dmsudmienlunsufifau
neldan1un1salass Ao Operational Availability (Ao) gnsn1sAuI Ag

Ao = MTBF / (MTBF + MTTR + ALDT)

MTBF = Mean Time Between Failure gy t1sanadeiszuuviegunsal
THnulivdessernaiadsnaunmstriademevesszuuvizegunsal fdnamiznisgeuuily
(Corrective Maintenance)

MTTR = Mean Time To Repair; MTTR wneds sveznaedslunsdeuyinssuy
wsegunsallifuanmaiunsainduunldauladn

ALDT = Administrative and Logistics Delay Time 11883 52821981AUA)
Lﬁﬂ%iaLﬁ@ﬁﬁﬂﬂﬁ@ﬁLﬁumimqéfmqsﬂmmzmsa'qﬁ']é’qﬂfqu laun nsanfiunisaiuany

=b.

'
o a

sdedandn nisfissdesseerlnadmiudewigunsallunsazasanidunasinnisuims

=

a

ansuneafvezlnalunisdenyiyenlidused@nsan Wudu du Tun1sufdReuass

De

TfsseAnogiauainanuardrlunsduiiunisiadas dendnansznusdoaianumioy
vosgnlsunsaisdu Swededdiaudyy vaiiielianlsunsalanunsasissnundeuls
Afifvua w30 Ao = (OT +ST)/ OT + ST + TCM + TPM+ ALDT

OT = Operating Time (szuztaalunslgdu)

ST = Stand By Time (szaznaniigunsaliammdenld uidlfiAuedodldn)

TCM = Total Corrective Maintenance Time (5¥8£1381531U0N1590U N LY)

TPM = Total Preventive Maintenance Time (S¥8¢51a1534009n15%9 0311 84r14)



NgasTFuaTiiuImMINdn1simundl Operational Availability (Ao) lun1s
fmunseazdearINieINTs (Staff Requirement) dusunsdamenlsunsaitu 1Judsi
Ligndesinidesarndunismaianunieuvesgnlsunsalnieliannzannuduaisly
anunsaia3s deen ALDT dududsitlianusadmunldluduneumsfamitlesanidudsd
%uaajﬁuﬂwﬁm%mwmaﬁwLﬁumwawmg@m ‘ ﬁLﬁm%ﬂummﬁmumﬁuﬁﬂﬁﬁy
ynagimuna Ao dmiunisdamemlsunsainda fiemsazinune ALDT T3y Staff
Requirement 8g14lsfin1u Safidraruniouvesgnlsunsaidnviandaitaruisatald
uazazviouamzAAmioNTinanmIsenuUULarAMdN vy TeglsUNsall iosegaifen
Flalfldruiisadesiiu ALDT Fadrarundeniude Inherent Availability (A) 1fle9a1nu
AeuFeituegfumssenuuugnlsunsaitiy q Ifszezatldemilduudiods uagldinm
Tunisgeniiuiuinla Adatanizansgenurly (Corrective Maintenance) d4laisa
nsteutostiu (Preventive Maintenance) faifu Araaundouves Al 3sdiuagiuen MTBF
war MTTR Juddglagldliihdadensinunisadvayunasnsgentizelieaiu (Preventive
Maintenance) snfin sty msld Al sdudrialudunisfamn3adumadonmildunstmun
Huthdelunsfimsandadonglsunsal 3 Al fgmsnisdun il

Ai = MTBF / (MTBF + MTTR) %38 A = (OT + ST)/ OT + ST + TCM

OT = Operating Time (szaztiailunisldam)

ST = Stand By Time (svaznaniindaulduaiifilsiiuaiodldaw)

TCM = Total Corrective Maintenance Time (5¥8£1381531U0IN15YUN 1Y)

wIAMIARLaENELNEMNUATLYIenaena18N15 1Y (Life Cycle Cost)

Alddremaenorgnisldnudunsdssanansaldaeimmaiiiatulunis
Favngylsunsaiinldan Teermalddesusdunisiom nsldau laudsunisuansens
Usgdnisuaznssiingesnantayd Tneundmlunsdamgvlsunsalaznudianzdumy
msdpvlumsiFeuiisuiagdaidengnlsunsal esnniluisfideian urnisdniunis
AanaMITdmansEnURssulsTInaua A ldIelaeTnlusseze insedallnunu Aldeng
fiintundsnnnisiigvisunsaisldoudnidudmaumn deldud Aldanslunisldan
iy Andfudowds Alddelunisdentigs deludm eslnd wiesdio uavausdumstentis
Fefunsdamilaenisdndengvilsunsallummiigniian uwienafiniszaldanslunsdentge
figs uarazdsuansenudealidnenaenerynislinuiigedude dufu lumsdavgnlsunsal
Wl msagesiasanlditenasnergnsidnuilynnsanwianizsiatunsiam
\igsegaied FunauaiiniludesiAldsrenasneignisldaumnfionsan Auitoan
Aldanelunisldnugrlsunsalluszerem sudedailiamnsnrunumsdusudssana
waznsatvayulaegaanaaaiwasiuseaninm dmsunisiAldanenasneignisldau
nUsegndld annsminanyssgndlddudludunseenuuuidieldialddnelnesdsviniian
waranunsathulilunisdaidengrisunsafludumsamale
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ACQUISITION COSTS
Only the Tip of the Iceberg

* Mamenance

* Cormsumables & Utilties
* Upgrades

* Softwere Licenses

* Fnandng
= Compliance

* Quality Assurance

* Deinstalation & Disposal

i1 : TSP Technical Services Partnership, 2015.

WKLY o-o) kansAnldanenaonetenislidau

Life Cycle
Cost Tree

Acquisition Costs Sustaining Costs

711 : H. Paul Barringer, Life Cycle Cost & Reliability for Process Equipment,
1997 : 5.
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Acquisition Purchase Price
Cost Administrative/Engineering
Installation
Training
Conversion
Transportation

Operating Direct Labor
Cost Utilities
Consumables
Waste-handling
Lost Production
Spare Parts Maintenance

Scheduled Material & Labor Costs
LCC . )
Maint.Cost Cost of PM Schedules
Cost of Repair

Fixed Labor Cost For Brkdn|
Life of Equipment

Unscheduled Material & Labor Costs
Maint, Cost Unscheduled Brkdn. Costs
Average Cost of Repair
Cost of Repair Parts/Year
Life of Equipment

Conv/Decom Conversion Costs

Cost Decommission Costs
Salvage Costs
Cleaning of Site
Waste/By-product Disposal

71 : H. Paul Barringer, Life Cycle Cost & Reliability for Process Equipment,
1997: 6.
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YDLAUDR Ul AUI NI TR UABINIsYRINa NN AL T URE19R Talaus
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