Az
\. (O

TEXNOAOTIKO EKMAIAEYTIKO IAPYMA

AYTIKHZ MAKEAONIAZ
IXOAH TEXNOAOTIKQN E©OAPMOTIQN
TMHMA TEQTEXNOAOTIAL KAI TIEPIBAAAONTOZX

IITYXIAKH EPT'AXIA

2Y2ZTHMATA EAEIMX0OY & ZYNTONIZMOY AEITOYPIIAZ
YNAIOPIQN OPYXEIQN

YXIIOYAAXTPIA: MAPIA APTTANTOIIOYAOY
EIZHI'HTHX: AP. IQANNHX KAITATEPIAHX

KOZANH 2006
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NpbAoyog

Xmv gpyacio avt e€etdlovior T LVEAPYOVTO GLOTAUOTO EAEYXOL AgrTovpyia
vraifplov  ekpetaAdevcewv ta omoion  Pacilovior ot ovyyxpovn TE(VOAOYin
TANPOPOPIKNG KO EXIKOWVOVING. XVYKEKPIUEVO, avapépovtal To cuoTiuate GPS kot
SCADA, ocvotmjuata Texvnme Nonmpoovvne ko Tlpaktopikd Zvotiuato kabmg kot
OYETIKOL [E TO TPOPANUA EAEYYOV Agttovpyiag akyopiOpotl 6rmg o cvotnua Dispatch.
Ewdwotepa egetdletor Eva vadpyov cvotnua mov datifetor otnv ayopd amd v
etaupeio Maptek/ASI, to MineSuite, to omoio givar &va TAAPeg oA EAEYYOL
Aertovpyiog ekpetaAdlevcemv (Kot Oyt poOvo) 10 omolo EKUETOAAEDETOL OAEG TIG
TOPOTAVE® TEYVOAOYIEG KOl GLUGTNLATO.

®a Nfera va guyoapiomom tov kanynt) pov Ap. lodavvn Koamayepion mwov
pov €0moe TV gukapia vo yvopicn kot vo ndbo moAAd GYETIKE LE TOL GCLGTHLLOTO.
avtd, v v Pondeta Tov Katd TNV €KTOVNOT TNG €PYOCIOG Kol Yo TNV VIEPOYN
cuvepPyOsio LoG.

Eniong Ba n0ela va guyapiotnom Toug yoveig pov mov pe otplav 0o avtd

T XpOVIO.
Maopio Apylavtomoviov

Koldvn, 2006
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1. Elcaywyn

1.1 rsvika

Ymv epyoacia ooty e€etalovrol cvotnuoto €AEYYoL Agltovpyiog  vraifplov
opvyeimv. ®a Anocovue ylo o oTotyeia Asttovpyiog vog vraifpiov opuyeiov, yio To
ovotuo Dispatch kot e1dikotepa yio v Aettovpyia Tov Minesuite, EvOG GLGTIHLOTOG
eLEYYoL VTLaifPLOV OAAG KO VTTOYEIWV OPLYEI®V.

I'evikd to Minesuite £xet v i Asrtovpyion pe Oho oxedOV TO GLOTHUATO
TAnpopopldv. Edikotepa

e Avtipetonilel To TpOPANUA TOL TOpEN EPAPUOYNS (TT.)Y. TO 0pVYElD).

o YvAAéyel mAnpogopieg o nuepnota Paon.

o Tlapdyet mAnpo@oplakés avapopés PACIGUEVEG GTO LOVTELOD KOl GTIC IOTOPLKES

TANPOPOpiES.

1.2 Zroixsiwdn Tunuara

To yapaxtnpiotikd ekeivo mov kdvel to Minesuite vo Eexwpilel and Ta mepiocdTepO
GUOTNHLOTO, TANPOPOPLDY, EIVOL TO EMIMEDO TPOCAPUOYNS TOL, KATL TOV TTNYAlEL amd
TO YEYOVOS OTL TPOKELTOAL Yol £VOL YEVIKO TOKETO. XTO EGAYOYIKO ovTd KEQAAoto Oa
TEPLYPAYOLLE TO GTOLXEUDON TUNUATO TOV - TG YPNOLUOTOLOVVTOL YEVIKEG
OVOTOPOCTAGELS YO VO TAPEYOLV HOVTEAQ MG gVvpeiag ToKIAlaG KotaoTacewy. Ot
évvoleg ol omoiec Ba eEnynBovv ko Bo kaAveBohv ce avtd To KePdAowo sivar ot
TOPOKATO:
1. Kotaokevés. Ta otoyyeidon pépn tov poviéhov.(Avtd eivar ot d1ad1KoGieg,
ol tomofecieg, to mpoidvta, To Yeyovoto KoOdG kol ol kabvotepnoeld.
EminAéov pepucéc amd avtég Tig YeVIKEG EVVOLEC TTEPLEYOLV U0 TTOIKIALDL 0Td
TOTOVG - GTLA).
2. Tomow. Zvykekpévn xpnon Kotaokevaotik®v povadov. (Ilepiéyer o
TOKIALOL TOPOOEIYUATOV KO KOTAGKELDV).
3. TMapadsiypata. AvopEpovtal TPUYLOTOTOGELS TMV KOTOUCKEVMV.
4. XopokTnproTiKd. AvoeEépoviol To YOPOKTINPIOTIKA TOV KOTOUCKELAV, TOV
TOTOV KoL TOV TOPASELYLATOV YEVIKOTEPOL.
Onwg  avaeépbnke ot mopamdveo, T0 Minesuite elvolr  éva  ovotua

TOPOKOAOVONONC Kol avapopds HETOAAELTIKNG Ttapaywyns. Eival éva cbotnuo mwov
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amoutel OPKET TPOETOUAGIN Y10 TO GTHOULO TOV OAAN UTOPEL VO TPOGOAPUOCTEL OE

KkéOe peTOAAELTIKO GEVAPILO.

1.3 Karaokeuég

Ot 600 mupnveg KaTaoKeLNG oL Ypetdlovtol ivat: ta onueioc otV Tomobesio Tov
opvYElov TTOV €ivOl CLYKEVIPOUEVO TO VAIKO Kol Ol HOVAOEG 1| CLYKPOTHUOTA TOV
eEomAlopod mov ypetdlovTal Yo Vo LETAKIVIGOVV 1 Vo TPomOncovy LAIKO (Zynqua

1.1,1.2).

YAIk6 /_\ YAIKO
Inueio A —> E¢otrAiopog »| Znueio B

YAikd YAKS
Znueio A >nueio B

YANIKS YAIKO

2nueicA |—

Ouadeg e€oTTAIcUOU

>nueio B

A\ 4

2ynua 1.1: Metakivnon vAkov pécso oe opuyeio.

To Minesuite ypnoiponmotel tov 0po ‘tomobeciec’ yia ta onueion Tov opvyeiov. O
TPOGOIOPIGHOC NG Tomobeciag KoALmTEL Ta onueio exeivo otor omoio. TO LAIKO
otolfdleton, amobnkevetar, metiétan, Eovalnteitar, OmMOCVPETOL 1 HETOKLVELTOL
vevikotepa. Ta onueia Aowmdv avtd tov opvyeiov eivat: o) amobéoelg, B) kdodot, y)

eMUNKN eVOOLYpOULO LETOTO Kot 0) amodNKeG LETOAALED LATOC.
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MovTteAotroinon pe duo L3 L4

KEVTPIKEG KATAOKEUEG.

L1

L2

2ynua 1.2: Moviehomoinomn ypnoLLOTOLOVTOS VO KEVIPIKES KOTUGKEVEC.

Ot ‘Owdikaociec’ elval Kot ot Mo TOAOTAOKEG omd TIG OV0 KOTOOKEVEG TOV
mpoavaépnkay. ‘Exouv moALd YopaKTnpIioTIKA TOL TIS EMTPENTOVY VO, GLVIVOGTOVV
pe dAleg dradwooies. o mapddetypa n ‘dadwacio’ pumopel vo omodideton tepapytkd
(ne dGAAeg Owdkaoieg) EMTPEMOVIOG TNV TOPAY®YN VO ENEKTEIVETOL OF
GLUYKPOTNUOTA OlOOIKACIOV KOl GE GUYKPOTHUOTA GLYKPOTNUAT®V (0T ot
dwdkaoieg P6 kot P9 oto Zynua 1.2).

Xpnowonowwvtog Aowmdv ‘tomobeciec’ wor ‘dadwkacies’, KabOG Kol TIg
Aertovpyieg Tovg, otn pvhun tov Minesuite dnpovpyeital Eva didypappo opvyeiov.
210 WOve PEPOS OVTOV TOL OloypaupoTog PBpickovior ot GAAES KATOOGKEVES OV
VILAPYOVV PEGA GTO 0PLYEID GG O TAPALETPOL TOPAYWOYNG, TO TPOCSOTIKA dEGOUEVOL
T0. TPOTOVTO KAODS KoL TO TOTOTOMTIKA. AVTEC Ol AAAES KOTOOKEVEG AapPdvovTon
ooV YOPOKTNPOTIKE Tev  ‘tomofecidv’ kot tov  ‘owdikaciov’.  EmuwAiéov
YOPAKTNPIOTIKO T®V ‘Tomofecidv’ eivar ta mpoidvta. XapakTnpioTikd Opmg HOVO TV
SdIKAGIOV €lval ot TOPAUETPOL TOPAYWOYNG, Ol KAOVGTEPNGELS Kol TO, TPOCSMOTIK

dedopéva (Zynua 1.3).
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Xpovog Aertovpyiag: 270 mins
Rl Kabvotépnon: 15 mins, Zeipd
- __. Koabvotépnon: 124 mins, Agttovpyiag

_ Kabvotépnon: 25 mins,
 Zepd

MukvoTnTa: 35%- -~

_ “Kael)c‘répnﬁn: 25 mins,
- Zovriipnon

Toévol el06dou: 80000 -

1
1
[
\
\
\
'
[l
1

KaBapoi tévor: 75000
' Tévol oTok: 74500

Téppa: 10%

]
1
1
1
1
[
1
1
[
1
1
1
1
[
1
1
[
1
[

TIpoi6v: Kabapog

avOpaxag - L5
+ Yypaoio: 8%

Ioolhyo: 1000000 -~~~

2ynua 1.3: TTAaic10 EQOPUOYNG TOV KOTACKEVOV UE O18POPES TOPAUETPOVG,.

YvvoyiCovtog to Minesuite pmopel vor ONUIOVPYNOEL TNV SOUN KOl TNV 10TOPIKY
TPAYLOTIKOTNTO O [ol HeydAn mokidior opuyeimv ¥pNoHLOTOIDOVTOS VO GLVOVAGHIO
amd Sadkacieg, yeyovota, KaBuoTEPNGELS, TPOSHOTIKA dEGOUEVA KOl TIGTOTOMTIK
Kkataokevav. [Ipdypa mov onuaivel 0Tt GAeg o1 OVTOTNTEG EVTOS TOL OpVYEIOL YivovToL
plo amd 11g kotaokevég tov MineSuite. o mopddetypo, OAo To TUAUATO TOV

eEomho ol Tpoodtopiloviotl g d1adtKacies Kot OAES 01 amoBEcels ™G TomoBeGies.

1.4 2TUA

Xe kabe xotaokevn eivor mBavd va amontnBel mepiocotepn dSwapopomoinon. o
mopdoetypa ot amoféoelg kot to vaifpla petaAreio TapoAo 0Tl To KabEva Bewpeitan
‘tomofecia’, €ovv JPOpPEC oTO €100 TV TANPOPOPLdV mov Ba mpémer vo

amofnkevtohv YU avtd. Kot avtdc eivar o Pacikdg Adyog yio tov omoio pepikés

KOTOUOKELEG EYOVV TOIKIAL TOTWV.

1.5 Turroi

Ot 1tomor péoo oto Minesuite Oev  elval  kmotkomomuévol.  I[lpocdiopilovion

(Onovpyodvton Kot ovopdlovral) omd £vov KOTUGKEVACTN-XPNOTN TOL GLGTHLLOTOG,.
AnLodn dev VIAPYOVYV GLYKEKPEVOL TOHTTOL JOIKAGLOV 1 TOTOBECIOV Tov gival

TPocdloptopévol 6to Minesuite. Me Alya Aoywa eEaptdror amd v kdbe tomobesio va

€xel Tov 01K6 NG TOTO.
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[Tapoéia ovtd to Minesuite ypPNOUYLOTOIEL EVOIAKPITOVS TOUTOVG GE TOAAEG
Kataokevés. H ovoio tov €udidkprtov TOMOL €lval KEVIPIK GTO GVUVOAO TOL
Minesuite coav 7Tpoidv GLOTAUATOS TANPOPOPLOV. [evikdtepa OpmG ot THTOL
kaBopiouv v ovumepipopd o apnpnuévo eminedo. Metald KOTOOKELMOV
(dwdkacieg, Tomobecieg KTA) Kol OVIOTNTOV TPOUYHOTIKOV KOGHOL  (1UAVTEG,
amoféoelg KTA), oVt 1 YEVIKN 100 TOL TOMOL TaPEYEL €vol EVOLAUECO EMIMESO
oxéoems. o mapaderypa vdpyet po dadkacio ovopalopevn ‘wavtag xyz' pe A
(ueoaio emimedo) kot B (emimedo tOmOV) Gav YopakTNPIoTIKd. YTAPYEL OUWOC EVOG
TOTOg dadtKaGiog ovopalonevog ‘Wavtag’ pe yopaxktnpotikd A kot B ota omoia o
wavtog xyz elvar éva mopdostypo. Me AMyo Aoyl T0 TOPATAVED TOPAOELYHO LOG
dglyvel OTL EMTPEMETAL VO LPOLOIDVOVTOL T YOPUKTNPIGTIKAE KO 1] COUTEPLUPOPE TNG
ovTOTNTOG.

XpNoHonoumvTog TOToVS, £E0KOVOLEITOL Kot ¥pOVOG Kol TPooTddeio oty
apyn g eykatdotaons Tov Minesuite piog Kot OAo TO TOPAOELYHOTO KOTOGKEVMV
npocdopilovtal 6To GVoTNUA, amevbeiog o€ o Katnyopia 1 omoia wepthapupdvel OAo
eketva ta yapoxktnplotikd mov pog ypetdlovion. EmmAéov elvar vmepPoiukd
EVOALOGGOUEVO GUGTNUO POV Kol Ol KOTOUGKEVOOTEG CUGTNUATOV KOl Ol YPTOTES
UTOPOVV VA YpAYOLV TN 1K1 ToVg 16Topia, Bpickovtag Tovg 61kobg Tovg THTOVG.

Mepikég KOTOOKEVEG, OMMC Yo TWOPAOEyHa Ol  ‘Oladlkacieg’ Kot ot
‘kaBvotepnoels’ umopohv va €YOuVV TOTOVS TPOCIIOPIGUEVOVS TAVE® GE GAAOVG
tomovg (o tOmo tepapyiag). Avtég ot epopyies eivor Katnyopieg katnyopudv ot
omoleg MOPEYOVV  TEPIGGOTEPEG AEMTOUEPEIEG (.. YOPOKINPIOTIKA) o€ KO
youniétepo eminedo. [Mapadeiypota tomov epapyiog eival ot TOmOL drodKAGIOV (Ot
0oToiol TEPLEYOLV LIOTLTOVG OASIKACIMOV) Kol Ol TOol kabvotepnoewv (o1 omoiot

TEPLEXOVV UEYOANG, IIKPNG KoL AETTOUEPELIOKNG KaTnYOoplag emineda).

1.6 lNpayuarorroinoeis

Ol TpayHaToTOMGELS £fvat YEVIKOTEPO Ol AUEGES OVOTAPUCTAGELS TV OVIOTITOV TOV
opuyeinv oto dpila kot ota TAaiclo Tov Katackevdv Minesuite. A¢ vroBécovpe Oti 0
‘Tubvtag XYZ’ eivan évag pdvtog mov vrdpyel o eykataotaoct. Emedn Aowodv o
wéavtog etvor eEomMopog mov yivetal og dadikacio 6to Minesuite, 0o mpémel va
VIapyeL évag tHmog dadikaciag mov va BempnBel ‘wavtog’ yio va eEaxpiPobel avty

1 CLYKEKPIUEVN dladIKOGTL.
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H eykotdotoon tov Minesuite oe €va opuyeio omattel v avayvopion kdde
OVTIKEILEVOL TTOV Bal TPETEL VaL VILAPYEL WG TPOYUOTOTOIN O
o O gfomhopog kot ot opddeg eE0TAIGHOV, 01 0Toleg amanToHV TopaKoA0VON oY
TapOywyng, Tpocdtopiloviotl g mbava Tapadetypota diadikooimy.
e To onueio oto opvyeio, mov eivar @&l EVOPEPOVTOS Yo TTOPOYWYN,
npocdopilovtal cav mhavd mapadeiypato TV torobeciov.
o Toa Jdweopetikd vAKE mov £yovv eophocovior 1 UETAPEPOVTOL,
npocdlopilovtal o¢ Thavd Tapadelypato TV Zpoioviwmy.
e Ot mopAUETPOL TOPOY®YNG TOL  OLOLTOVVIOL Yo TNV  Ol0dKacio
npocdopilovrarl og mbava mapadeiypata yeyovotwy.
e To olvvoro TV kabvcotepnoemy, OV pmopel Vo TPOKAAEGOVY TNV amoTuyio
g dadtkaciog, Tpoosdtopiletal og mbavo mapdaderypa kabvotepnoey.
e Ot aGvBpomor ot omoiot dovAgvovv pe TG Swdkacieg mapay®YNg M

¥pNoonooHv To Minesuite Tpocdtopilovtal mg TaPAdELY LT TPOTWTIKOD.

1.7 Aoun tn¢ Epyaociag

210 Ke@AAao OV O0KOAOLOOVV avaADOVTOL T Od@Oopa TUNUATO MG LIoifplog
eKpetdAAevong and v okomd TV TANpooplok®v cvotnuatev (Kepdiowo 2)
kabog kot to ovotnua Dispatch (Kepdhiowo 3) to omoio, otnv mepimtworn Tov
ovotquatog MineSuite, Pacileton oty teyrvoroyio IIpoxTopik®V ZVOTHUATOV
(kKhadog g Teyvnme Nonupoovvng). 1o Kepdioo 4 meprypdpovtor To Tt
TOV GLOTNUOTOG GLAAOYNG Kol a&lOTOINoNG TANPOPOPIDY  TPUYUOTIKOD YPOVOL TO
omoia ypnowonotel To cvotnua MineSuite kabd¢ kat To £i60¢ TV TANPOPOPLOY aVA
TOMO  €£OMAMGHOV. XT0 TWEUTTO KEQAANLO OVOADETOL 1) AETOVPYIOL TOV KEVIPIKOV
ovoTNpatog eneéepyaciog TAnpoeopidv Tov MineSuite kot 1o Tmg XpMooTOIovVTOL
ol JlPOopeS TANPOPOPIEG Yoo TNV KOALTEPN AglTovpyiol TOV OpPLYEIOL KOl TNV
KOTOoKELT] avaop®v. Xto Kepdiato 6 yiveton pua fabdtepn avaivon tov TUNUATOV
OV GLVTEAOVV TO TANPOPOPIIKO HOVIEAO TOL OPLYEIOL GTNV UVIUN TO GUGTILOTOG
MineSuite, evd oto £Bdopo KeeAiotwo dSivovtal TOPASELYHATO EQOPUOYHG TOV
GLGTNUATOG OVTOV GTN HETOAAELTIKY Bropnyavic. AkoAovOBOLV TO, CLUTEPAGLLOTO TNG
gpyaociog oto Kepdloto 8, vAikd oyetikd pe to ocvotnuo MineSuite oto IMopdptnuo

Ko 1 oxeTik BipAoypagio 6To TEAOG TG EpYOTING AVTAG.
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2. 2Toixeia Asitoupyiag Ymraifpiou Opuyeiou

2.1 l'swueTpikd kar Mop@oAoyika XapakrnpIioTiIKA

Me tov 0Opo vmoifplo 1 EMPOVEINKY] EKUETOAAELGN EVVOOVUE OTOLOONTOTE
EKUETAAAELOT TPAOTOV VA®V M omoia yivetotl (Tpaypatonoleitor) emipovelokd. Extog
OU®G amd ToV YeVIKO ovTO OpO, VIAPYOLY KOl GAAOL OPOL O1 OTTOI0L AVAPEPOVTOL GE
EKUETAAMAEDOEIS YeviKOTEpO (gite LOIOPlEC, £ite TPOYUOTOTOMCIUES LUE 1OLOUOPPES
peBOO0VG). Xe YeEVIKES YPAUUES Ol OpoL avTol glva:

e Aatopkn ekpetdAievon. Eivor n ekpetdAievon Plopnyovikov TETpOUITOV
(doiopitn, acPectoMbBov KTA) Kol KOTA avTicTowyio To epyotdélo ovoudleTot
gpyotdéio.

o Ilpooywpotikny exkpetdAievon. Eivor n expetdAdievon  mpooyOUOTIKOV
KOTOG ATV (TT.Y. XPLooV). Oa tpénel Opmg vo onuelwdel 6t 1 cLYKEKPEVN
EKUETAAAELGN  YPNOWOTOLEITOL KoL  GE  OPWOUEVO. U TTPOGYMUOTIKA
Kortdopata (.. Yo TNV EKUETAAAEVOT) KAOAIVT] OV TTpoEpyETaL Omd Ypavitn).

e  Ymaifpia expetdrievon. Eivar n ekpetdAlevon otpopatogldong Lopeng (m.y.
YoavOpAK®V Kot AyVITOV) GOGPOPIKADV KOITUGUATMV.

Ot popeég tpa T1g omoieg pumopet va AdPet po vrraibpro expetdAievon etvar:

1. Klewot) ekpetdhirevon, mov propel va avarntuydel oe BdBog ko oprldvria.

2. Avoyn expetdArevon.

Koatd v KAelot) eKIETAAAELGN TOV OVOTTTUGGETOL OPLLOVTLO, GTNV TEPIMTMOOT TNG
EKUETAMAELONG AMyvitdv 1 GAA®V OTPOUATOEW®V Kortacudtov Oo mpémel 1
TPOGTELNCT TOV KOITAGUATOG Vo Yivel pHécm Taepov olavoifems. Kiion mpavoig
ovopdleton 1 yovia n omoio oynuoatiCetar and to oplovtio eninedo pe v KAion tov
AOpov (M pe omotodnmote tEYYNTO M QLoO mpavés. [ovio EuvoKov TPavovg
ovopdletor M péylom kAMon vmd v omoio c®POG OmMOLONTOTE (YoAapol 1
Bpavcpévov vAKoD) Bpioketal og 1Goppomia.

BabBuida: Amotelel ™ ovvnOéotepn YEOUETPIKY] HOPON HETOT®V TOPAYWOYNG
vraifplov  expetoddevoewy. Xopokmnpiletor amd v Vmapén 600 elevbépav
EMPAVELDV, Hog optovTIaG Kot piog KatakOpueov (1 KEKMUEVNS e LeYOAN KAloT).
2T0 MOPAKAT® CYNUO QOIVOVTOL TO, YEMUETPIKA YOPOKTNPLoTIKE TG Pabuidag to

omota glvat:
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e H mpoécoyn g Pabuidoc. Eivar 1 katakdpoen 1 Tapo-KatakOpuen ETLPAVELD
tov mpovovg avts. H Pabuida cvvictator amd €va KaTakOPLEO N TOPOL-
KaTakOpLEo Tpavég vyoug 20 £wg 30 pétpov, 1o omoio mepropileton peta &y
dvo optlovtinv emmédwy.

e To ddmedo. Eivaw to xatmdtato eminedo omd ta 600 opildviia enimedo mov

KaBopilovv to Tpavés.

Extég and ta mopomdve yopaktmpioTikd vrdpyovv akopa 1 KAior, 10 TAATOG, TO

VYoG, To PPVAL KoL TO OO TNG Paduidac.

Adatredo

2ynua 2.1: Teopetpikd yapoktnprotikd faduidac vraifpiov opuyeiov.

Ayova: Mg 10V Op0o 00TOV EVVOOVUE: O) TO Y®PIG OIKOVOMIKT GNUOGTo TETPOLO TOV
neplPdAdel to Koltaopo kot ) To YOUNANG TEPLEKTIKOTNTOG WETAAAELUOTO TOV
omoi®v 0 eUMAOVTIGUOG €ivan acOpeopoc. Mo katnyopia aydvev amotelobv To
vrepkeipeva. Eivor ta dyova exeiva ta omoio VTEPKEIVTOL TOL KOITAGLOTOG KoL TPETEL
va amopakpuvOoV Yo va Tpaypatoronfel n EKUETAAAEVOT). XTIC TEPITTAOGELG OUMG
EKUETAMAEVONG CTPOUATOEWMV KOl AYVITIKAOV KOITAGUATOV YPNCUYLOTOIEITOL KOl O

opog evordueca (Bpiockovton petalh 600 EMGANA®Y CTPpOUAT®OV Aryvitn).



Zvotnuoto EAEyyov Asrtovpyiog Yraibpiwv Opvysiov 2roiyeio Asitovpyioc Yraibpiov Opvyciov

Ot ddoykég pdoelg pog vraifpilag expetdAievong ivor:

I. H dudvoién tov 0ddv tposmérlacng mov cuvdéovy To opuyeio (Aatopeio) pe to
VILAPYOV 031K SiKTVO Ol 01101 0N YOV GoTa PETOTO EEOPLENS KABDG KOl GTOVG
YDOPOVS 0mHOEGNC TOV AyOVWV.

II. H amoxdivoyn tov kortdcpatos. Amokdivym ovoudletalr mn epyacio Tng
eEOPLENG Ko amopdKkpVVoNG TV aydvev amd to pétono. H edon avtn, Eexwva
TP omd TV Evapén ToPAYOYNG TOL HETAAAEDLOTOC Kol cuVE)ILETOL TAPUAAN L
LE TNV EKUETAAAEVCT] TOL KOITAGLATOG,.

I1l. H meprydpoin tov petodnomv yio tv e£0puén Tov KOTasLaToG.

IV. H &g£6pvén tov KortdopaTog e TV paproyn avéioyng nebdodov.

V. E&6puvén. Ovopdleton n TUNHOTIKY OTOCTOCT] EVOG TETPAOUATOS OO TNV PLGIKN
tov Béom. [a v guyxepn devépyela g e£6pvéng mapictator avaykn yo v
ouveyn amopdKkpLVeT TV TPOIOVTI®OV NG Me dAha Adywr m e£6pvén elvan
GppNKTO. GUVOEdEUEV] HE TNV GOPTMOOYN Kol Tn UETAPOPE TV &V AOY®
TPOIOVIMV.

Métowmo eopvéns. Ovoudletar To TEPLOPICUEVO TUNUA TOV KOLTAGUATOS GTO OTOi0

yiveton 1 e£6pvEN TOL TETPAOUATOG.

MéBooog eéopuvéng. Elvar n duipBpwon dAwv tov amapoitntov £pyacidv o TV

TUNUOTIKT ATOGTOCT] TOV TETPMUATOS Otd TV PUGTKY| TOL BEo.

VI. H eéptoon kot n HeETOPOPA TOL KOITAGUATOS KOODG Kol 1 OPT®OYN Kol 1
petagopd yiow TNV amoppyn (o. ecoTePKn Kot . e€OTEPIKN AMOPPLY™) TOV
ayovav.

VIl. Eocotepikn andppiyn. Eqv n andbeon tov ayovov mpaypatoroleiton evidg g
TEMKNG TEPUETPOL (0plV) TNG EKUETAAALEVOTG.

VIll. E&otepin andppiym. Eqv mpaypatoroleitol ekt0¢ oG,

Ta 6pro TG EKUETAAALEVONG OLPOPOVV TO YEMUETPIKA OPLoL LEYPL TV OToiwV Ba pTACEL
N ekpeTAAAELOT £VOG Kottdopatog oplovtia kat o€ BdBoc. O dpog TeMk TePiIeTPOC
EKUETAMAELONG aVAPEPETOL OTN UEYIOTN OpllOVTIOL avATTVEN Kol O OpPOG TEAKN

nepipeTpog Phong avaeépetol oty péytot €i¢ fdbog avamtuén.

2yéon amorxdioyng: Opiletal g 0 AOYOS TOL OYKOL TV aydvmV Tov SloKIVOOVTOL,
ava povado eE0puGGOUEVOL HETOAAEDUATOG. ZuVOmG ek@paleTon og HOVADES OYKOL

ayovov avd Tovo UETOAAEDUATOG, OTOV TO. AYOVO JPEPOLY TETPOYPOPIKO LE TO

9
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petairevpa (m.y. acPestéAboc mpog Pwéitn, dpythog Tpog Atyvitn KTA) Kot 6€ TOVOLG
ayovov avé TOVOUS HETAAAEDLOTOC OTAV TO. Ayova O€ SLOPEPOLY OO TO UETAAAEL O
TETPOYPOUPLKA.

‘Exovtag dedopévo OTL 1 oxéon amoKAALYNG UETOPAALETOL KOTA TN OLUPKELD TNG
EKUETAAAELONG KOU GUYKEKPIUEVOL ovEdveTOl PE TNV eméktacn tov PdBovg g,
YPNOLOTOLOVVTOL KO KATO101 AAAOL E101KOTEPOL OPOL:

o Mcéon oyéom amokdAivymc. Opiletar g 0 AOYOS TV aydvmV oV TPENEL VAL
amoLoKPLVOOVV TPOC TOV OYKO TOV UETOAAEDULATOGC.

o XYtiywwio M tpéyovca oyéon amokdAvyng. Edv  Oswpnoovpe o611 1
EKUETAMAELOT IOV EYEL TPpOoYPNOoEL Ge €va, Baboc h’, mpoywpnoel kKatd Eva
Baboc ‘dh’, 10te e€opvooetar TpdcheTog Oykog ayovev ‘dVe’ kot Tpochetog
oyxog petorievparog ‘dVo’. O Adyog mpodchetov 6yKov ayoveov ‘dVe’ mpog
tov pocheto Gyko petaiievpatog ‘dVo’ (dnAaon o apBudc tov povadmv
OYKOL ayOV®V OV TTPEMEL VO, ATONaKPLVOEL Yo v amodobel otnv Tapaymyn
poe povado  HETOAAEOUATOG) ovoudleTon oTiyplaio M Tpéyovoa  oyxéom
amoxdAvyne. (Rotiyp)

o  Opokn N HEYIOTN 1 OIKOVOIKY GYéon amokdivyng. Ovopdletor | otrypoio
exelvn oyéon, katd v omoio pe OedOpUEVO KEPDOG, TO KOGTOG TNG
EMPAVEWOKNG  EKUETOAAEVONG 1000TOL  [E TO KOOTOG 1TNG  VLTOYELNG
eKpetdAAevone. Xe mepimtwon Ouwg mov dev eivar dvvatny M vrdyswn
EKUETAAAELON, G Oplaxn oyxéon amokdAvyng opiletor 1 otrypaio exeivn
oyxéon n omoia TapEyEL TO EAAYIOTO KEPOOGS Yo TNV EMLYEIPNON.

o Emtpemodpevn oyxéon amoxkdivyng. Opiletor m Tl ™G 0oplokng oxéong
amoKAAvYNG otV omoia undeviletan to kEPAOG TG EKUETAAAEVOT|G.

Opiaky wepiekTIKOTHTA OVOUALETOL 1] KOTOTOTY TEPIEKTIKOTNTA GE PUETAALO 1 AAAO
YPNOO GLOTATIKO, KAT® omd TV omoio T0 TETp®U omd T0 0moio amoteAeiTon TO
Koitaopa Bempeitan pUn OIKOVOLIKEG EKUETOAAEDGILLO.

Me 6GAAo A0yl 1 OPlOKN TEPLEKTIKOTNTO ONOTEAEL TO Oplo  UETOED
petaAdevportog kot oteipov. Ta Tufpata To omoio £X0VV TEPIEKTIKOTNTO LEYOAVTEPT|
amd v oploky] Bempovvion petaldevpato kot £0pUGCOVTOL, EVE OVTA TOV £YOLV
TEPLEKTIKOTNTA LUKPOTEPN Omd TNV OplokT), Bewpodvtal dyovo Kot €iTe HETOPEPOVTOL
010 YOpo amdbeong TV ayovov, eite dev efophocoviol (oTn TEPITT®ON 7OV

Bpiokovtol 6To TEPIPEPELOKA TULOTO TNG EKUETAAAEVOTG.
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H oproxn meprektikdtta kaBopiletor pe faon kdmolo TeXVIKA 1 OIKOVOLKA
Kprnpta. Teyvikd kprtmplo dvvatol vo epopprocel, yio tnv eEac@aMon TV TEYVIKOV
ekelvav Tpodlaypap®v Tov tibeviat amd v ayopd yio tnv 61d0eon tov Tpoidvtog (
Y. Yoo av OeopnOel éva petdAlevpo eUmopevGIH0, Oa TPETEL N TEPIEKTIKOTNTO TOV
6€ YPNOIO GLOTATIKO Vo vrTepPaivel To avotato Opto. Otav n péon meplekTikOTNTO
TOV KOITAGHOTOG €ivor younAotepn,(n €dv mpdkeltor yo PAOTTIKO CLOTUTIKO
VYNAOTEPN) A0 TO OPLOL AVTA, VITAPYEL TOALES POPEG M dvvaTOTNTO VO dtaywpilovTal
TO QTOYOTEPO TUNUATO TOV KOITACUATOG HE BAON o Oplokn TEPLEKTIKOTNTO, KoL VO,
yiveton pe AMya Aoyla por ekdektiky] €E6puén avtov kot va e€opvocovior povo to
TAOLGLOTEPO TUNLLOLTOL TOV.

Opwg 1o kprmple. KaBopiopov G OplaKng TEPLEKTIKOTNTOG Elvarl Kvupilwg
OKOVOUIKE Kol oToxebovy otn PeATioon TOv OKOVOMKOD OmOTEAECUOTOS TNG

expetairevonc. Ta kvpidtepa kpurnpla KaBopiopov TG Oplokng TEPLEKTIKOTNTOG

glvat:
1) Meyiotonoinon tov Kabapdv 6600V NG EKUETAAALELONC
2) Meyiotomoinon ¢ mapovcos a&iog twv kabapodv €603mV (1] TOV TAUEKOV

POMV) NG EKUETAALELONC.
3) Meyiotomoinon g e6MTEPIKNG AmOd0oNS ML TOL KEQPAAAIOV.

4) EAayiotomoinon tov K06TOUE Tapay®yNng TOV TEMKOD TPOidVTOG,.

2.2 Neiroupyika XapakrnpioTika

H &&6puén eivan pio amd Tic mo evtatikég epyacieg mpoPAémoviog kEPON HAKPAS
Slopkelag Kot SIHOPOAOVOVTAG TOVTOXPOVA TN PACT Yo KOVOVPIEG EMYEPNGELS 1
enektdoels. To k6GTOg TG 1WoKTNGilag Kot tng dtatnpnong tov eEomAopol amortel
HEYOAVTEPT] TTOPOY®YIKOTNTA. MEPIKEG POPES Yo Tapdadetypa @optnyd oynuotilovv
‘ovpd’ oe évav eoptth. Eved amd v GAAN @opT®dTEC TEPEVOLY TA. POPTNYE VvV
@TAGOLV. X OLTH TNV TAEPIMTOON KOL TA QOPTNYA Kol Ol QPOPTOTEG VTO-
APNOLOTOOVVTAL. X GALEC TMEPWMTMOOELS, QTLAPLO Olvouv @optio AydtEPO TOL
KOVOVIKOU HE OmMOTEAEGUO TN HEI®ON TNG TOpAy®YNG Kol oV €IvVOL VTEPPOPTOUEVQ
umopel va. tpokAnOel {nud 1 Tpdwpn eBopd pe amotérecpo vo Exovpe aVENUEVOLS
AOyopLoG OGS Y1 ETLOKELT KoL LITEPPOAIKT KaBvoTEPTON.

Av avtd gmrpéneton va cupPaivel cuyvd yopig Edeyyo, To opuyeio pmopet va
veiotatal pun avaykoieg emPapOvoel oto AEITovpyIKa ££00a, apup®VToS omd TV

EMLYEIPN O EKOTOUUOPLO KEPOT).
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To ‘K edt’ oe omoladnmote PeATIOTIKN dtadiKacio avaTTVENS, Elval 1 COOTA
TOmofeTNUEV GLALOYN TANPOPOPLDY, CYETIKN HE KAOE TOpEn NG emyyeipnone.
AlPOpOOVOVTAG TIG TANPOPOPIEG AVTEC Y10 OMOTEAECUATIKOTEPT) ANYN OTOPACEDY
emPefardvel TNV £pyacio TOV TPOICTOUEVAOV, TOV TOPATNPNTOV KOL TOV UNYOVIKOV,
ol omoiol HE TN OEPA TOLG GCULYKEVIPMVOLV TIC TPOCTAOEES TOLG OTO Vo
KOAVTEPEYOLV TNV TOLOTNTA, TNV TOPAYWYIKOTNTA KOOMDS Kot ToL KEPOT OAOKANPNG TNG
emyeipnone.

Amo TV mAELPA NG OMOTEAECUOTIKOTNTOG KOl  TOPOYOYIKOTNTOS, TO
TPocOTIKO pémel va glvar og BEom va yvopilet Tt Kavel o kdBe eEomMopog avd Taco
otiyun. Ot mAnpogopiec mpaypatikod ypovov Aowmdv emiPefordvovy €hv 0
eEomAMopog glvar 1) Oyt 61N KOADTEPT PAcT Agttovpyiog Tov.

Ao ™V dmoyn TOV TANPOPOPLOV, TO TPOSHOTIKO (OTMS d1eLVBVVTEC opuyEi®Y,
pnyavikoi  opvyeimv,  devBuvtég  oyedacpov,  devbuvtég  TANPOPOPLIK®OV
GLOTNUATOV, TPOIGTANEVOL TOPAYMYNG, UNYovikol kot mapotnpntés eSomAoon)
Umopel vo KAvEL xpnon TANPOEOPIOV omd SES0UEVA TPOYUATIKOD ¥POVOL Yol TNV
KOADTEPT OAIKY] Topay®ywoOTnTa €vOG opuvyeiov. Eivar onupaviikd vo mapéyoviot
dgdopéva e To OTolaL VoL LTTOPOVV VO TOIPVOLY COCTES AMOPACELS KaONUEPIVA Kol Vo
UTOPOUV VO YPNOUYLOTOOVV KATAAANAOVG JelKTEG AmMOOOONG YL TNV KOTOGKELN
HOKPOTPODEG LMV GYESACUDV.

To Minesuite eivon n andvinon g ASI oty Pounyovikn {ntmon yw éva
CUGTNUA OVAPOPAS Yoo TNV peTtaAlevTikny Propnyavia. Eivar o dwapopoopévn
amofNKn OedOUEVOV GYESOGUEVT] CLYKEKPIUEVO, YO TNV OLOVOUN GTNV TOPOYWOYT.
Qot000, o avtiBeon pe TIC SIUPOPPOUEVES amodnKeg dedOUEVOV, EpYETOL YOPIC TNV
KOOTOC ekaTOUUVPiV  doAapimy, Kou TNV omaitnon €&vOog HEYOAOVL  TUNMUOTOG
TANPOPOPIKNG LLE XPOVIKO OLAYPOLLLL EPUPLOYNG TOAADY OVOPOTWV.

To Minesuite eEac@arilel éva ohokAnpopévo chvoro amd epyaieio Ta omoia
YPNOLOTOLOVVTOL Y10 LU0, OAOKANPOUEVT AEITOVPYIO OTN UETOAAELTIKY Propmyovio.
[Topadelypato AEITOLPYIDOV TOL HITOPOVV VA LOVTEAOTOB0VV elvar:

e  Ovyemtpnoelc,

® 1 TVPOOATNOT EKPNKTIKAOV QPOPTIMV,

® 1 LETOKIVNOT UETAAAEVUATOV KO AYOV®V,
e 1) dlvouT| KEPODV 1] SLUOIKAGLOV,

e 1 dwvopn| amobnKeLONG Kot
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N dlovoun Topoywyng.

To Minesuite o€ GULYKEKPIUEVT) YPOVIKN OTIYW| €VIOTILEL TNV TOPOy®YIKOTNTO

eEomAlopol kol Tpoowmikov Kabhg Kot T PAAPec Tov eEomAiopnod kot dtotnpel o

1OTOPIKY PON Yo OAEC TIC TANPOPOPIEG. AKOUN EMITPENMEL GTO YPNOTN VO E1GEADEL

OTOVG TMPOVTOAOYIOHOVG KOl GTOVG OTOYoVS €vog eEomhopov. Emiong a&iler va

avapepBel OTL OAEG 01 TANPOPOPIEG TOV UTOPOVLE VO TAPOLUE OO Eva UEYAAO Kot

amoOnkevpévo TANBoc dedopévmv, Bpiokovtal amidg ota OdyTVAN TOL KABE YpNoT,

YOPIG Koo omaitnon ToOAVTAOK®Y IKOVOTTMV.

To avorytg eE6pvéng opuyeio ympiletor o€ TOAEG PACELS:

1.

2
3.
4
5

Avalnon.

[l'edTpnon Kot TupodoTNoN EKPNKTIKOD POPTIOV.
Meta@opd TpoidvTwV Kot omoPANTOV DAIK®V.
Képodn tov mpoidvtog

[Ipo®Onon mpoidviwv ctov meAdT).

Extég amd v o@don g ‘avalimmong’, 10 LVAIKO Tov Minesuite pmopei va

ypnowonombel oe Oheg TG AAAec @docelc ™ emyeipnong. To ocvommua yu

napaderypa g avorytng eE0pvéng amacyolrel Tig edoelg 27 kar ‘3”7 (Zyqua 2.2).

EmumAéov to Minesuite acyoAleitot Kot Le TV Tpo®dONn o Tov TPOoidVTOS GTOV TEAATY.
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ENINEAO 4 — Emxeipnoiakd Zuotiuara

Zouotnua Mevikou AvBOWTTIVO
Zxedlaopou OIKOVOUIKG P
. Avuvapikd
ExpeTaAAeuong

Zuvtpnon

Kopugaio Emritredo — ZTpatnyikog ZXedIaopog

EMINEAQ 3 — MpoypappaTiopdg pe Mpdkropeg

Npéypappa
EKpETAAAEUOTC Avagopég Aueon Eigaywyn

MepiBaAiov MoAhatmAwy MpakTépuwy

EMNINEAO 1 — AigBnon Mpaypatikod Xpdvou
YAIk6 TrapakoAouBnan, ToTroBéTnongkal pETPNANG

Alatprioeig
Exprigeig
ATtrokaAuwn
MeTagopd
MepiBaAiov
EmifAewn

2ynjua 2.2: Oéomn TpaKTOPIKoH GUGTILOTOS TPOYPOUUATIGHOD EKUETAAAELONG OTNV

epapyio TAnpoeopidv kot eAéyyov (Kamayepiong, 2006).

2.3 E§omAioudg ka1 Epyooraoio

Ot kanyopieg £yKatdoTOonG KOt EE0TAIGHOD TOV OLGLOGTIKG YPNGLLOTOOVVTOL GE

avoytng e£0puéng opuyeia eivat ol TapaKdT®:

e Eomhioudg yewtpnong. Extedel v yedtpnon dwutpnudtov péca ota omoio

tomofeToVVTOL EKPTKTIKA.

Exoxoapeic pe ocvpdupevo kddo. Xpnoipomolovvtol Yo Vo UETOKIVOUV TO

emmAéov PAPoc, £TGL AGTE VO LTOLV GTO TPOYPULUATICUEVO LETAAAEV LA
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o [Itdo ka1 Qopt®mTEC. XPNGUYOTOOVVTIOL Y10 VO GKAPOLV KOl VO QOPTDOVOLY
amoPANTa, VAKA 1] Kot TPOIOVTO TAVE® GTO POPTN Y.

e  ®doptyd. Xpnoomoobvtal yio vo, Toipvouv VAIKE amd vraibplo (opuyeio)
peToAAeio Kol Vo ToL TNYaivouy GTIC AmOONKEG, OTIS YOAVEG 1 OTOVG YDPOLS
GLYKEVTPMOOTNC OTOPPIUUATOV (GKOVTIOOTOTOVG).

o IIpowOnmpes. XpnowomotoHvtor yio va oyilovv Kot Vo STPOYVOLV LAKO
VO oTIC amobEécels.

o Ioomedwtpec. XPNOWOTOWOLVTAL Yo VO ‘avoiyovuv’ JpOHoLg Yo TNV
UETOPOPE TOL DAKOV.

o dopmyd kavcipwv. Xpnoebovy 6T0 va TOPEYOLV KOVCIUO GTOVS KAOE
eEomAopoig péca 6to opuyeio.

o Yrtafuol kxoavoipmv. Xpnoyomoobvtol yio vo TapEYouV KaOGILO GTIV KIVNT
mopaywyn eonhopot kabmg kot og dALa péca vrootNPENg eEomAiopol (m.y.
OYMULATO TPOCOTIKOV KTA)

o Xtobuol ehéyyov mepiPdrAiovtog. Xpnoyebovv yia va eEAEYXETAL 1| GKOVT, 1
mopela Tov 0épa, M vypacia K.o. Emiong ot otabupoi avtoli fonbovv otnv
emPePainon ya to woHTE, TOV KTA TPEMEL vt Yivel yia mapddetypa pio Expnén.

e  Opavotpes. XpNOYOTOOVVTAL V1ot TO 6MGTO PEYEDOG TV TPOTOVTWV.

e AvtAiec. Zvyvd XpNOLLOTOOVVTOL Y10 OTOGTPAYYIGELS.

¢  YmootoBuoi-Pevpara. I'a mapoyrn otabepng evépyelag otnv emtyeipnon.

e Ayoyol. ['o v petaxivnorn vAMkov og NN Tioypéveg Tomofecies.

e  Yuoompevtéc VAKOD. [ v ToroBétnon npoidvtev oe amobécels.

e Avoxkootéc. ['a v petakivinon vAKov omd Tig amobéoels.

o Aldpopa. AlAec COUOTIKEG KOl TVELHOTIKEG OladlKacieg péoo oe  pia

emyeipnon.

KAietvovrag, d&o avaeopdc eivor 6tt to Minesuite emiTpénel oty enyeipnon va
EMEYYEL KOl VO OVOQEPEL OTIONTOTE €VOVTIOV KAmolwv (1] kol OA®V) OdIKOGUDV
avAAOYO LE TIG AVAYKEG TTOV €£YEL M| EMLYEIPNON.

2.4 AtroOrikeuon YAikwv kai lpoiovrwv

[Tpoidvta ko moAAd Ao VAKE To omoia eEopvocovTal, amobnkebovtal HEGH GTO

opvyeio. Ot ‘“tOmol’ amoOnKevoNg pmopel va eivar o1 TopoKaT®:
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1. Evtog vmaifplov petadieiov tomobeoies. Avtég givan ol tomobeciec oTic omoieg
10 petdidevua Bpioketon péoa oto youa (in situ).
2. Amofnkec. Xpnowomotovvtat yio v amodnkevon npoidviwv eE6pvéng.
3. Zxovmddtonot. Tomobeciec 6ToL ToMoBeTOVVTOL TOL ALTOPANTOL.
To Minesuite emutpénel otnv KdaOe emyeipnon vo eAEyYEl Kol Vo OVOPEPEL TIG
TocOTNTEG, Ol omoieg petagéptnkav 1 tomobemOnkav oe OAeg Tic tomobecieg. To

100{0Y10 0T1g Topamdve arodnkes pmopel va VTOAOYIoHEl GE OO0 TOTE GTIYU).
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3. Zu0oTtnua Dispatch

3.1 lsvika

Av kot €govv aALGEEL TOAAG TTPpAyLOTO TIG TEAEVTAIEG OVO OEKNETIEG OTO GYEOAGUO
TOV TPOTOV pE TOV Omoio d€xeTan £vag NAEKTPOVIKOS VTOAOYIGTNG TANPOPOPiES, Ot
apyapror yproteg H/Y PBpiokovv axodua dvokoin tn ypnon software. Mia autia yio
avtod etvar 0TL 0 Ypnotng Ba Tpémel va meptypapetl Kabe Prpa Eeymplotd Yo va AVoEL
Kkdmolo mwpdPANUe mov cuvavtdel. Edv mpokeiton moté va ypnowomonfel 0An M
SUVOUIKOTNTO TOV GVYXpOoveV epapuoymv software ard tétolovg ypnoteg, tote givorl
gukola Katavontd OtL yperaleton o yevikdtepn avabewpnon e eOoNg TG
aAnienidpaong H/Y - ypriotn. To punydvnpa Aowodv givar avtd to omoio Oa mpémet
va cuvepyaletot eMmALOV [LE TOV YPNOTH Yo va emttevyBel o otdYoc Tov. o va yivet
opmg avtd, o1 epappoyéc software Ba mpémel va Exovv ta €€1g XAPAKTNPIGTIKA:
e Avtovopio. dedopévng Hag acaPng Kot avakpiPng mpodiaypaeng, 0o mpémet
va kabopilel mwg Ba Advetatl To TPOPANUA KOADTEP KOl GTNV GUVEXELX VO, TO
AOvel, xopic T cvveyn Kabodnynon tov Ypno.
o IIpwtoPoviia. Ae Bo mpémel va mepévovy va Tovg Tovv Tt B KAvouv o1n
oLVEYELD, OAAG Ba TPEMEL VO KAVOLV TTPOTAGELS GTOV YPNOTN.
o Avtamokpion. Oa mpémet va AApPAVOUV VITOYT TOVS TNG OALAYEG TOV AVOYKOV
TOV YP1MOTN KoL
o Ilpocapuooctikdémra. Oa mpémer va yvopilet (vo ovtilapPaverol) Tig

TPOTIUAGELG TOL YPNOTH, Y10, VO LITOPEL va Tig pedetnoet. (Jennings, 1998)

3.2 Zuoriuara lNpakrépwyv ortnv MNMapaywyrn

‘Evag mpdxtopag eivar éva cvotnua avtdvoung opacns, Tomofetnuévo ce KAmTolo
TEPIPAALOV LE OKOTO VO TKOVOTIOWCEL TOVG OVTIKELEVIKOVG TOV OKOmovs. 'Evog
aLTOVOLOG TTPAaKTOpaG Ba Tpémel va eivar Kavdg va opa ywpic v dueon mapéupoocn
avOporivov 1 GALOV TapaydvTov Kot va EXEL TOV OTOAVTO EAEYYO MOV OTIC OKEC
TOV OPAGELG KOl GTNV E0MTEPIKN TOL Katdotaot. Eva mpaktopikd chotnua givon pe
GAAa Adylo éva oOOTNUO TOV Omoiov 1 Pacikn Tov AgrTovpyio €ival OVTH TOL
TPAKTOPO.

Teyvikég amd v Teyvnm) Nonmpoovvn ypnoipwonoovvtal oty E&vmvn

Blopnyavia v médveo and 20 ypoévia. Ilap 6o avtd n mpodGOATN OVATTVEN TOV
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CUOTNUATOV  TOALOTMA®V  TPaKTOPp®V, TUMUo ¢  Awaveuntikig  Teyxvntig
Nonuoovvng, €xelt @éper 6t0 Qo Kowvovpteg mlavottee. ‘Etol, v teAdevtain
OeKaEeTioL EPELVNTES €QUPUOLOVY TNV TEXVOAOYIO, TPOKTOPIKMV GUGTNUAT®V Y10 THV
OAOKAPWON EMYEPNOEWV TAPUYOYNS TV doxeipton oAvcidwv Tpoeodociag, Tov
GYESIGUO TOPAYWYNG, TOV TPOYPOUUATIGUO Kol TOV EAEYYO EKTEAEGNG, TOV EAEYYO
VAKOV Ko T dtaxeipion twv amobepdtmv.

O oyedioouos eivor por dtodikacio €mMAOYNG Kol XPOVIKNG TOTOBETNONG
OpPUCTNPOTATOV (OOTE VO ETTVYXAVOVIOL £VOAG 1 TEPIGGOTEPOL GTOYXOL KOl V.
wavomoovvtal ot omowor meplopicpol. O mpoypauuationos etvor n  dadikacio
EMAOYNG OVAUESH GE EVOALOKTIKG TAGVA (GY€d) KOl TApoYdPMNOoNG TNY®OV Kot
APOVOL GTO GHVOLO TV dPAGTNPLOTATOV EVOG GYESIOV. AVTEG OUMS O TOPAYMPNOELS
TPEMEL VO, VTOKOVV GE £V GUVOAO KAVOVAV 1] TEPLOPIGUAOV Ol OTTOT01 OLVTOVOKAOVY KO
TIG OXECEIS UETOED OPACTNPOTATOV KOl TMV TEPLOPIGUDYV OVTMV, €VOG TLYOiOVL
cuvorlov Tymv. EmmAéov o1 mapaywpnoelg autéc emdpovv Kot otnv PeAtiotonoinon
OV oyedlayplpupartog pe oefacud oto KPLTHplo. OT®MG T0 KOGTOG, TN PpaddtnTa Kot
™V andd06N. LVUVOTTIKA, O TPOYPOUUATICHOS fvorl o oladtkacio BeATioTomoinong
OOV OPICUEVESG TNYEG OLOVELLOVTAL YPOVIKA OVAUESOH GE TOPAAANAES Kol SLOO0YIKES
OpaCTNPLOTNTEG.

O TPOYPOUUOTICUOG TTapay®YNG eivan Eva 0O0GKOAO TPOPANLa, Wilaitepa OTOV
yivetar g ovorytd, dvvoakd mepPdirov. Xe éva cOGTNUO TOPAY®YNG OTAVIK TO
Tpdypoto myoivouv 6mwg avapévovral. Mropel Aowdv vo {nbet amd 1o chomua
va Kavel mpdcbeteg epyaciec, ol omoieg dev MTaV TPOYPAUUATICUEVES VO YivOuV 1} va
TOPOAEITOVTAL GUYKEKPIUEVEG epyacies. Ot dtabéoyueg TYEG Yoo TNV EKTEAECT] LLOG
epyaciog TOALEC PopEG OAAALOVY. ZVYKEKPIUEVEG TNYES Y10 TOPAOELY O UITOPEL VOl
Téyouv yia, omolodmote AdYo, va elvar S100€c1LeS KL £T01 cuoTivovTot vEEg Tnyég. O
xPOVOG €vapéng kol o ypovog emeEepyaciag UG €pyaciog LTOKEWTOL €MioNG OF
petaforéc. M epyacio Aowmdév pmopel vo ‘mapel’ meplocdtepo ypovo am’ Oti
mpocdokovoe Kavelg N Ko Aydtepo. Adym tov peydiov PBabuod elevbepiog twv
CLGTNUATOV OVTOV, TO TPOPANUE AVATTVENG TPOYPOUUATOV £xel pehetnBel ot
BMoypapia pe mokiieg pedddovg dmmc:

e Eumepkég puebooovg.
o Teyvikéc HeTAd00NG TEPLOPICUMDV.

e Tyurmomoinon mPoPfANUATOV IKAVOTOINGNG TEPLOPIGUDV.
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e Efopotmpévn amookAnpuven.
e ’'Epevva Tapmov.
o Tevetikovg adyopiBpovg.
e Nevpovikd diktoa.
H rteyvoloyio TPOKTOPIKOV GLOTNUATOV £xel TPOCPOTH Ypnolpomombel otnv

OVTILETOTIOT TOV TPOPANUATOV TPOYPOUUATIGHOD TOPAYDYNG.

3.3 2Zuornua lNpakrépwy Dispatch

[Topadooiokd, TOAAG OCLOTAHOTA GE YPNON ONUEPA EVOAAAGGOVTOL UETAED
TPOYPUUUOTIGHOL Kol €KTEAEOTG Tpoypaupatoc. o mapdostypo €vo  opvyeio
avomTOGGEL €va TPOYpappo (LE YPOUUIKO TPOYPOUUATIONO) 7YoL TN HETOPOPE.
TPOIOVT®V, YPNOCUOTOIOVTOS GULAAEYUEVEG TANpopopiec. O mpaypatikdg ORmG
kOoopog tetvert va oAAGCEl pE TPOTOLG TOL  OVALPOLV TOV OO0  VIAPYOV
TPOYPOUUOTIGHO. Xe  kafnuepwv Pdon oniadn «ébe emyeipnon pmopel va
emmpealetar yio Tapadelypa, amd TG Koptkes aAhayéc, t PAGPN evog goptnyod 1
€EAPTNUATOC, TO CKAYILO TOV givar Wiaitepa okANPO, TV amodfkn mov yepiler amd
K&molo TPOPANUA TOV TAVIOSPOUOVL TTOV aKOoAOVOEl Ka. Xe ovth TN TEpinTwon T
TPOYPAULOTO KOt 01 GTOYOL TOV €ivol G€ 1oY0 TOPO AKLPDOVOVTOL KOOMG TO GVGTNHL
npoomafel ovemTuydg va PydAel €1¢ mEPOC TO TPAYPAULO KOL TOVG 0TOYoLS. Ta
QLGIKA AOTOV GLGTNHATO 0EV GYEAALOVV TTPOKATAPOAIKE, aALd Tpocapudlovy Tig
OpaCTNPOTNTEG TOLG GE Mo XPOVIKN KAlpako avdAoyn pe Tic mepPaAlovTikég
cLVONKeS Kot OAAAYEC.

To Brounyavikd GevAplo TOL TEPLYPAYALE TOPOTAVED eV EIVOL SLUPOPETIKO Ao
TO GEVAPLO PETOPOPES TPOiOVIMV e TO omoio KaBe opvyeio Epyetan avtipétmmo. Ot
mapdyovteg ayopds oAAdlovv  ocuveymg oAAGlovtog  mOpPIAANAO KOl TIg
TPOTEPALOTNTEG OE OPOPETIKEG YPOVIKEG TEPLOSdOVS. Mepikég oamd avtég Tig
TPOTEPUOTNTEG TOV UTOPOVV VoL ELEYYOLV GLUTEPIAAUPEVOLV:

e YTOYOVC TOPOYMOYNG.

o T[lopayoyikdémra eLomMopov (Kpatdvtag To @optnyd &v KIvnoel avii vo

Bpickovtotl oty ovpd, KPATOVTOS TO POPTNYE OITAN GTOVG POPTOTES DGTE VO
NV TEPIUEVOVY, TOUPVOVTOS TOL POPTNYA Y10 VO TO, YEUGOUV GE OAN TOVG TNV

YOPNTIKOTNTA).
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e Kootoc mapoywyng (cvumeptropfdvoviag kol 1o KOOTOG €EO0MAIGUOD
KEQOAOIOV, KOGTOG KOWGTU®Y KTA).

e Aodyor avaueiEng N moldtnta TPoidvog,.

To Minesuite ovtiel mheovekTnuoTo OO Mot HEYOAN €PELVO OE TPOUKTOPIKA
cvotuato 1 ool £xel oAoKANPwOEL pe emttuyio o€ GALES Propnyavikég EQopROYEG

Y10 VO QEPEL GUYKEKPIUEVA KEPON OTN HETOAAEVTIKT Propnyovio.

3.3.1 AAyo6p10pog Dispatch
To Minesuite ypnowomotei to Ipwtoxoiro Awktvov Zvuforaiwv (Contract Net) wg
Baon vy v tevoroyia amostoAdv-peTapop®mv. To ZVotua arotedeiton amd TOVS
TOPOKATO TPAKTOPES:
e ‘Evav mpdktopa vy ka0 pnydvnuo @optwong oto cvotnuae (mov Oa
ovoudlovue 610 €ENG mPAKTOPA POPTWTH).
e ’‘Evav mpdxtopa ywoo KGOe pnyavnuo HETOQOPAS oto cvotnue (mov Ha
ovoudalovpe 610 €ENG IPdKTOPAL POPTHYOD).
e 'Evav mpaxtopo eAéyyov ovuforaiwv.
e 'Evav mpaxtopo cvvtoviouov evioAmv yia k0He EVIOAN 6GTO GOUGTN .
Ot mpoopopés GLGTVOVTOL A0 TPAKTOPES POPTOCNG KOl OVOKOIVMOVOVTOL Otd TOV
npdxtopo eAEyyov cvpporaimv. ITBavadc va avaxotvdvovtol TOALATAEG TPOGPOPES
Yoo TV onpovpyia evog mAnpovg cyediov ypovikov opilovta oyeduopod 7 oto
Eextvnua ke Papdiag. Xtnv cvvéyeto pmopet va avakovmBodv Kot GAAES TPOGPOPES
KaBmG TEPVAEL O YPOVOS Y. TNV SLOTHPNON TOV YPOoVviKoy opilovTa.

To ytompuo €lvalr m amdvinon o€ po. TPOSPOPE. XTO GUCTNUO OVTO Ol
TPAKTOPES POPTNYDV OTAVTOVV OTIS TPOSPOPES e yTumnuata. Eva couforaio elvar n
OECUEVOT TTAPOYNG HIOG CVYKEKPUYEVNG VIINPEGIG. TO GVGTNHO 0V TO, TO. GVUPOAALL
OEGEVOVY TOL EE0PTNLOTA POPTMOONG TOV KAVOLV TI TPOGPOPES UE T EEAPTNUATA
UETOPOPAG TTOVL XTLTOVV EMTLYMS TN KAOe Tpooopd. Ot mwPAKTOPES POPTNYDV
Aoppévovv cupPOANIO OVTOTOKPIVOUEVEG GE GULYKEKPLUEVES TPOCEOOPES Oomd TOV
Tpaktopa eAEyxov ocvpPoraiov. EmumAéov otr mpdktopeg @optnydv pmopel va
gumopevovtal kot cupforata petalh toug.

M mpotaon elvol o Tpoo@opd amd £vav TPAKTOpa GOopTNYoD Yo, Vo

ekteLléoel éva cLUPOAOLO TO omoio OPMG elxe deopuevBel va 10 eKTEAEGEL £vag AALOG
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TPAKTOPOC POPTNYDV. Apa €0KOAM yivetol avTIANTTO OTL 6° aVTO TO GUGTNUO [
TPOGPOPA evarrdooeTol and Tov €va mpdkTopa otov GAro. To mapakdtm keipevo
elvar por eme€nynon g AELTovpyiog ToOv GUGTHOTOC.

Xmv apyn pog Papdiag, kdbe mpdktopag eOpT®mOoNg EEKIVAL Lot TPOGPOPE
OMUOVPYDOVTOG UL TPOSAYPOPT TPOGPOPASC KOl TEPVAOVTOS TNV OTOV TPAKTOPQ
eléyyov ovuPorainv. v apyn ™S aALayNS 0AAL Kol o€ onueio KaTd Tn OdpKeLn
g Bapdtag, 6tav GVGTHVOVTOL TAVTOXPOVA (OO TOAAATAOVS TPAKTOPES POPTMONG)
TOAMEG  TPOGPOPEG, O  TPAKTOPAG €AEYYOL  oLpPoraiwv  ypnoipomolel v
TPOTEPALATNTA TPOSPOPDV, Yol Vo, SaAEEEL Tolo TPOSPopd Ba avakovmBel Tpd .

O 7paktopog  €AEYYOL  GLUE®OVIOG  OVOKOW®MVEL TNV  TPOGPOPd,
OVOKOIVOVOVTOS LE aTO TOV TPOTO TOLS OPOLG TNG CLYKEKPIUEVNG TPOGPOPES, GTOVG
VTOAOUTOVG TTPAKTOPES POPTNY®OV. EmumAéov kdbe mpditopog @optnydv pHe TN oepd
tov &€etdlel av egivol €PIKTO Vo YTUMNGEL TV GLYKEKPEVT] TPOGPOPE KOl OTN
TEPIMTOON TOL €Vl EMKOWV®VEL TO XTOUTNUO GTOV TTPAKTOPa EAEYXOL GLpPoAaimV.
A6 10 GUVOAD TV YTLINUATOV TTOL AapPdvovtal, 0 TPAKTopag EAEYXOV GuUPBoAainV
avayvopilel To KaAdTePo yTOHTNUA ooV TO VIKNTAPL0. O TPAKTOPAS POPTNYOL TOV EXEL
Kével To viknmplo ytdmnpo kepOHilel v TPOoEopd, VM Ol VITOAOUTOL TPAKTOPES
EVILLEPDOVOVTOL OTL T YTLTNLLATO TOVG £YOVV ATOPPLPOEL.

O mpdxtopag eréyyov cvpporaimv eniong TAnpo@opel ToV TPAKTOPO POPTMTN
mov Eekivnoe TV TPOGPOPA Yo TO ATOTEAECU TNG dtodkaciog yTurnudtov. Me
Baon yopntikdémrTo ToL €EOMAICLOV HETAPOPAS, TOV pLOUO EOPT®ONG, TNV Gpa
EVAPENG tokivpone KAODG Kol TV dpa APENS TOV EOPTNYOV ey LTOAOYileTan o
APOVOG ANENG tujene Otav 0 E0MMSUOC POpT®ONG Ba oloKkANpdceL To poptopa. Edv o
xPOVOg ™G APIENG €lvol UIKPOTEPOG TOL TPEYOVTOG opilovia CYESIOGHOD TOL
QOPTOTY, TOTE 0 TPAKTOPAS POPTMOONG CLGTHVEL L0 VEX TPOSPOPA LE dPa. EVOPENS
Cextvgone = Ligne. H O1a0kacio emavorappdveral péxpt va oAokAnpwbei oAOKANpog o
opilovtog oyedlacoD.

AV 0V VAPYOVV YTLANUOTO YO TNV TPOGPOPA TOTE O TPAKTOPUS POPTMTNG
OTOGUPEL TNV TPOCPOPE KoL QEPVEL TNV EMOUEVN] TPOGPOPA GE UIKPO YPOVIKO
dwwompa (cvvnbog yopw ota 60 devtepodrenta). Avtiy 1 dwdwacio cvveyileton
puéxpt to téAog tov opilovta oyedtacuod. Oco dev vtapyovv KaBOLOL TPOSPOPES, O
TPAKTOPOS POPTDOCEMG KAAVTTEL TOV ¥POVO TOV GTOV 0pilovTia GYESIOGLOD KoL Yol Lot
aKOUY QOPA QPEPVEL TPOCPOPES OTOV VIAPYOLV KEVA ompeion 6To oYEOAypPOLLLLOL

POPTMOOTG.
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X Tepintmon mov O0eV VIAPYOLV EVEPYEC TPOGPOPES, GLOTIVETOL LU0
E0MTEPIKN OYyOPa Yo, TPAKTOPES POPTNYOL Yio vo. epumopevBodv eviorés. Ymdpyet
€vag TPAKTOPAG GLUVTOVIGTHG EVIOAMV Y10 KAOE £YKLpn EVTOAN HEGO GTO GUGTNUA M
omoia dev &yl akoua extedeotel. 'Evog cuvIovioTg KOWVOmolEl TIC AETTOUEPEIEG TIG
eviolg tov. Ot mpdxtopeg poptnymv enelepydlovior OAec Tig evioAés. o kdbe
EVIOAN] €vaG TPAKTOPOS POPTNYOD YPNOUOTOLEL TNV d1adIKAGio. EPIKTNG TPOCPOPAG
v va kabopicel av etvar duvatd vo LANPETOEL TN GLYKEKPIUEVT evToAn. Edv givat
EQIKTO, EMKOWVMVEL [ TPOTOCT GTOV TPAKTOPO GLVIOVIGTH NG €vtoAns. Otav o
cuvtoviotg AdPel o mpotaon Yo g evioAn v petafipdler otov mpdKTopa
eLéYxov cupporainv 0 0moiog ¥PNGLOTOLEL TNV TLTIKY] S1ASIKAGIN Y10l VO VTTOAOYIGEL
€dv M véa mpdTaon gival mO KOTAAANAN Kol O GUYKEKPIUEVO TPAKTOPOS KAADTEPOG
Y v ektéleon tov ovuPoraiov. Edv o mpdktopag eréyyov Bewpnoel 6Tt 10 vEO
@optNYd elvarl MO KATAAANAO va €ELTNPETNGEL TNV EVIOAN YPNCULOTOIDOVING TNV
pebodoroyiar Tov Yoo Tov kaBopGHd TOL PBEATIGTOVL YTLMNUOTOS, EVNUEPDOVEL TOV
TPAKTOPO. POPTMONG. XTI GUVEXEWL O TPAKTOPAG (POPTMOTNAG TO YVOGTOMOEL GTOV
TpdKTOopa POPTNYO 0 0TOI0C £YEL XAoEL TO GLUPOAOLO KO TO TPOTOTOLEL OVAAOYAL.

Kietvovtog, k60e cuvaidayn mov GGTAVETOL OO Lo TPOTACT] TOV £YIVE GE
€V0L GLUVTOVIGTY| EVIOADV OVTILETOTICETOL MG OTOUIKY], ONAMON Kapio GAAN TpodTOoT

dev getaleton Katd ™ ddpketa tn dwadikaciog eneEepyasiog TS GLVOALNYTG.

3.3.2 NpdkTopag PopTwTH

Ot pdxtopeg POPTMOTY OMpiovpyodvTal HOVo evAvTia 6 avTODS TOLVG POPTMTES Ol
omoiot ypeldlovtal amosToAn PopTNY®V. AVTOi 01 POPTWTEG 01 omoiot dev gival PEPog
TOU KUKADUOTOS OTOGTOANG QOPTNY®V, OV £€YO0VV TPAKTOPEG (QOPTM®TI TOL VO
avaxowv®vouv cupforiaie. H mpotapyikn Aettovpyioa tov ‘mpdxtopo @opt®dTR’
nepioppdvet:

1. Anuovpyia Tpocpopov.

2. Awtnpnon Tov TpEYOVTOS oXedion Yo TO avTioTOlXO punydvnua eoptwonc. To
pé€xov oy€do amotereitoan omd pion mpoocwpvr] S1adoyn cvpforaiwv, wov
OVOKOIVAOVOVTOL GTOVG TPAKTOPES (POPTIYOV YL VO, DINPETOVV TO UNYAVILLOL
@eOpTOoNG (cvumepthapPavoviag €VIOAES Ol Omoiec Oev glyov TETLYEL Vv
TPOGEAKDOGOLV poL TPOTAGT)).

3. Axvpworn ocvuPoraiov mov avaPdirovior Adym PAEPNG TOL UNXOVAMOTOC

@OpTOoNC N Kabvotepnoelg otn Agttovpyio.
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4. Amdcovpon ekmAnpopévov copforainv omd Ty Aota.

5. Anuovpyia VE®V TPOGPOPAOV GTNV TEPIMTOON KOALTEPNG EmiTELENG TNG
AVOUEVOUEVNC eKTEAEONC OLUPOAOIOL KOl VTAPYEL XPOVOS EVOLAUESO OV
EMTPENEL £VAL EMTAEOV POPTIO.

Ooco dev vrdpyel Kopio TPosPopd, 0 ‘TPAKTOPAS POPTMOTNG TEPVA TOV YPOVO TOV
otov opilovia oyedlacpov, Kor TAAL OMpovpyel TPOGPOPEG OTIC EVOLAUECEG

TEPLOOOVE TTOV LVILAPYOVV KEVA ONUEID GTO TPHYPOULUUA POPTOONC.

3.3.3 NpdkTopag PopTnyou
H npotapykn Aertovpyio tov ‘Tpldktopa @optnyon’ ivat:

e H dwmpnon &vig tpéxovioc oxediov TOL OVIATOKPIVOLEVOD UMY OV LLOTOG
petagopdc. To tpéyov oxédlo amoteleitor omd pHio TPOSHOPIVY Sladoyn
cupporainv copumepAauPAvovTag TI TOPUKAT® EMTAEOV AETTOUEPELEG:

e O avapevopevog xpovog aeiEng ETA (Estimated Time of Arrival) yur 1o
unyavnuoe. Letapopds o€ Kabe onpeio Tov OpOROL GTNV TPOYPOLLLUATIGUEVT|
mopeion p€xpt v amdbeon yw v dupeca oydovoa cePd (oTNV YPOVIKN
O1000yM) Kot TO UMy GvNno OPTOGNG Y10 TV EVTOAN.

e O ETA vy 10 punyavnuo petopopds oe kdbe onueio tov dpduov otnv
TPOYPOUUOTIGUEVT] TOPELD AVAIEGO GTO HUNYAVILO GOPTMONG KOl GTO UEPOG
amoOBeoTG Y10 TV EVIOAN.

e H muovpyla yromnpdtov yioo TiI¢ TPOGEOPES IOV AVAKOVAOVOVTOL. AV €val
QoptNYO £€xel (ol KAEWOUEVT OMOGTOAN, TOTE Umopel va XTumd HOVO Yo
TPOCPOPES TOV  POPTMTI] OTOV Omoio givol KAEW®WUEVO. Xe oVTEC TIG
TEPUITAOGELS 0 TPAKTOPOG EAEYYXOL cvuPoraivv Ba cuveldnTonomaoet 6Tl aVTd
T0 POPTNYO Ba TPEMEL va etvar Kol TO KAADTEPO YTOHTNUOA TN TPOGPOPAG.

e H onuovpyla mpotdoemv Yo EVIOAEG GTNV ECMTEPIKT 0yOPd.

e H avtiuetdnion TopeKTPOT®V GTO TPEXOV TPOYPOLLLLOL.

Ta mapokdto ypNoYoToovvVIoL ard ToV TPAKTOPa POPTNYOV Yo Vo Kobopiotel edv
elvat €@kt M TPHTAON Yo pidt EVIOAY otV €00TEPIKN ayopd. [IpdTa, To TapaKdTm
GUVOAO KOvOVeV Ba pémel vo akolovBeitar:

o Ot mpokaBopiouévol TEPLOPIGHOL ATOGTOAMY OV Ba TPEMEL VO, AMOTPETOVV TO

QOPTNYO VO, POPTAOVETOAL OO TOV POPTMOTY).
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e To @optnyd umopel va gtével mptv v ®pa EvVopEng g TpocpopdG
EminpocOeta Oa mpémel vo 1kovomolovvTon ot TapakdTm cuvOnKeC:

e No unv épyeton o€ aviuoapdbeon pe vrdpyovia GLUBOLAL TOV.

e Av 10 punyavnuo @OPTOCNG TOL aPOPA TNV TPOcEopd elvar ce vYMAOGTEPO
EMIMEDO TPOTEPAUOTNTOS OO TOL UNYOVILOTO POPTO®ONG TOV GLUPOAAIOV TOL
TPOKELTOL VO EXNPEACTOVV.

e Av 10 unyOvmuo @OPT®ONG TOL  APOPA TNV TPOCEOPA  Elval iomg
TPOTEPALOTNTAG UE TO. GLUPOANLO TOV TOAVAOS VO EXNPEAGTOVY KOL OV 1] OPOL
Evapéng g Tpocpopds eival vopitepa amd TV dpa EVOPENS TV VITAPYOVIOV

cvpfoiaiov.

3.3.4 MNpakTopag AlaxeipioT) ZupgBoAdiwv
H npotapykn Aertovpyia tov TpakTopa 0vTo0 TEPIAAUPAVEL:
1. Emdoynq mpoopopds yw avaxoivoon (0tav TOALUTAEG TPOCPOPEG £XOVV
emleybel tantdypova).
2. Tlopovoiaon ovaKOWVOGE®V TPOGPOPAS TPOG OAOVG TOVG TPAUKTOPES
@OPTNYOV.
3. ANy YTUIUATOV GE OVTATOKPLIOT| TPOGPOPDOV.
4. Evnuépmon TV TPoKTOP®Y (OPTNYOD Kol QOPTMOT Y10 TO OMOTEAEGLO TMV

YTUTNUATOV.

3.3.5 NpdkTopag ZuvrtovioTh NMpoo@opwyv Kail ZupBoAdaiwv

H npotapykn Aertovpyio meprtroppdvet:
1. Awmpnon cvpporaiov mov ekkpepobv pEGO otV ayopd (meptlappdvovtog
TPOGPOPES Ol OTOTEG OEV ELY OV TETLYNUEVOL YTUTHLLOTAL).
2. Tnv Aqyn xou enelepyoacio mpotdcewv ce cvvdvacud pe tov Ilpdktopa
owayeipiong svpPoAraiov Yoo TNV EVIOAN GTNV ECOTEPIKN aAyopd.
3. Tov kaBopiopd 10V anoTEAEGLATOG HOG TPOTACNG KOL TV ETOVOUTOGTOAN (EQV

elvar amapaitnto) Tov cupPforaiov ce SPOPETIKO TPAKTOPO POPTNYOV.

3.4 MéBodo¢ Atrodooncg lNporepaiornrac o€ Npoopopéc

To unyavipoto eoptmong Aapupdvovv tpotepatdtnteg o6to cvotnua (my. 'Eva etudpt
umopel va €xel mpotepadTNTa VOVt €vOog @optwtn). H oepd elvar tunuatikny,

onAadn meplocdHTEPA TOL €VOG pnyaviuoata EOpT®OONG Umopel va mhpovv 1o 1010
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eninedo mpotepadTNTOG (KOOOTOVTOG TO uUn  ovykpioywo vad v oepd
npotepadTag). Ol GePég TPOTEPAOTNTAS YO0 TO EEQPTNUOTA  POPTMCEMG
Tapovcstalovtol Pe akéPaovg aplBpovg pe v yaunAotepn aéio va mapovcidlovv
peyoldtepn mpotepaldtnTa. AV TEPIGGOTEPOL MO EVOV  TPAKTOPO (QOPTOTH
GLOTAGOVY TNV 1010 PO KATOW TPOGPOPA, 0 TPAKTOPOS dtyeipiong cvupoiraiov
YPNOUOTOLEL TNV TOPAKATO SLodIKOGIO Y10 VoL EMAEEEL TNV TPOCPOPAL:
® Av vmdpyel TPAKTOPUS POPTOTY| (6TO GHVOLO TOV TPAKTOP®V TOV GVGTHVOVY
TIG TPOGPOPEG) KOL TO €MIMESO TPOTEPALOTNTAG TOL E€KEIVI] TNV dpa lvar
VYNAGTEPO Atd OAOVG TOLG VITOAOITOVS TPAKTOPES, 1 TPOGPOPA TOV GLGTIVEL
0 GLYKEKPHEVOG TPAKTOPOS OVOKOVMVETAL Kol emeEepydleTon TpdTT.
e Av 6ot o1 mpdkTopeg PopTmTN Ppickoviar 6to d10 eninedo mpotepardTNTOC,
tote emeepydleTon TPOTN N TPOSEOPA Tov £xel cvotnbel amd Tov TphKTopa,
0 omofog €xel TV UEYOADTEPN OWPOPH GTO GTOXO KOl GTO TPUYUOTIKO
T0G0GTO POPTOGNG (v 0 GTOYOG TOV TOCOGTOV POPTMOONG lval HKPOTEPOC
TOV TPOYUOTIKOD TOGOGTOV (OPT®ONG). Av vrdpéel 1comoAio ¢° avtd To
Kpumpo, TOTE emMAVETON pe TuYoio emMAOyn. AVTO TO Kpufplo glvan
OYEOGUEVO Yo Vo PePotdvel €vol EMIMEDO 1GOPPOTING POPTOCNG OVAULESH

GTO UNYOVILLOTO POPTMGCTG GTO 1010 TAVTA EMIMESO TPOTEPALOTNTOG,

3.5 EmiAoyn KaAurepou Xrurrijuarog lNpoogopac

To oyqua Online Expression (ypnowomomuévo omd to Online  Model)
YPTCLOTOLEITAL Y10l VO TPOCIOPIGEL TOV VTOAOYIGUO TOV TPEMEL Vo, YiveEL Yo Vol
kabopiotel 10 kKoAVTEPO YTOMNUA. O ¥PNOTNG UmOoPEel Vo XPNGLOTOMGEL pio 1| Ko
TEPIGGOTEPES EKPPACELS A’ TIG omoieg vmoAoyiletar n ektipnon tov cvufoiraiov.
Emiong o yprotg mpocdiopilel Ta kpiripia yia Tov Kabopiopd tov vikntn (Ukpdtepn
a&ia, peyodvtepn o&io, oAndeio, yépa ktAd). Edv vrdpéetl 1woomoiio 6TovV VITOAOYIGUO
TOV TPATOV KPLTNPIOL TOTE TPOYWPE GTNV EKTIUNGT TOV OEVTEPOV KA.

o tov «aBopiopud ¢ Ekepoong, o ypnotng £xel mpocPacrn oTo
OAOKANPOUEVO GOUVOLO TV Tpoypappatiopévev deiktav KPI, cuvaptioeig online
kabdg ko og Tég avapopds. H amootoln mapddstypo tov @optnyod dideton 610
@optNYd OTOV TO QOPTNYO OamOBETEL TO TPONYOLUEVO (POPTIO TOV, KOL EPOGOV O
TPOOPIoUOG EXEL OALAEEL OO TNV TPONYOVUEVT] SLoOPOUT).

Ot meplocOTEPEG MO TIC AELTOVPYIEG OV YPTCLOTOOVVTIOL GTO, TOPUKATM

napadetypata e€nyovvrol péca oto gyyepioto Online Concepts Guide. TTépav avtdv
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OV TEPLYPAPOVTOL EKEL, VITAPYOVV Ol TAPOUKAT® EMITPOGHETEC AE1TOVPYiEC TOV Elvarn
dlaBéotpeg yio ypnon:

o I'paupo ocvpPoraiov - H dwdikacio mov dnuodpynce v wpoceopd, my.
pnxavnua eopTeoN.

o  Xpoévog avapovig @optnyod - O vmoloyiopévog ypdvog mov TOo PoPTNYO
TEPLUEVEL TPV aPYIGEL O POPTOTNG VO TO YepileL.

o Xpovog eopTmong optnyoL - O VTOAOYIGUEVOS YPOVOS POPTMANS POPTNYOD.

o Xpbdvoc petagopds @optnyod - O VTOAOYIGUEVOS YPOVOG  UETAPOPES
EUTOPEVLATOG,.

e Xpdvog kKbhxAov eoptnyov. O xpdvog mov ypeldleTon T0 PoPTNYO VO KAVEL TOV
KOKAO TOV = ¥pdvog amd v andbeon otov Qopt®TH + YPOVOG AVOUOVIG +
xPOVOG POpT®ONG + YPOHVOS OId TOV POPTMOT GTA ATOPANTA.

o  Xpovog eoptwons eoptoty. O xpoévog mov ypetdleTont 0 POPTMOTNG Yo Vo

POPTMOCEL TO POPTNYO.

MHopdaoerypa 1

2e aTd TO TOPBEOEY LA XPNOLOTOIOVUE TO KOGTOG TNG 1 dpOuN|§ Yo va, Kabopicovpe
10 KOAVTEPO YO, O vikntig ivol 6ty ovsio To XTUTNUO TO OO0 EKTILATOL [LE
v pkpotepn aéia. O ypnotng pmopet vo amodnkevoet 1o TpExov KOGTog (KOGTOG ava

®Pa) Yo OAO TOV EEOTAIGUO HEGO GTOV VKO OVOPOPELG.

Efiowon = Xpovog poptwong poptwtn * Kooto¢ ava wpa gpoptwtr + Xpovog

KUKAou @poptnyou * Kooto¢ ava wpa @poptnyou.

Minesuite e{iowon = Aia Enslcpyaoiag (I'pappa ovpfolaiov, xpovog
poptwong) * Avapopa yeyovorog (I'paupa ovpBBoAaiov, Kootog ava wpa) +
Xpovog kKukdou poptnyou * Avapopa yeyovorog (Araducaoia, Kootog ava

wpa).

Hopdoerypa 2
2’ autd T0 TOPASELYHO YPNOUYLOTOOVUE TO KOGTOG OV TOVO TNG SLOOPOUNG Yo Vol
KaBopiobel o KahdTepo YTOHMNUa. O vikntig gival otV ovcia To XTVINUO TO OOl

exTipdTon pe v pkpotepn aio. Iépa and 1o k66TOG dMMG KO GTO TPONYOVUEVO
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TOPAdEYHd, O YPNOTNG amodnkedel TNV yOPNTIKOTNTA TOL @OPTNYOD 7OV EXEL
YEWOTEL amd OPOPETIKOVG TUTOVG POPTOTAOV HEGH GTOV TIVOKO avapopds. Av

{nBei, avt N a&la pmopel va amobnkevtet eniong Pacilopevn 6to LAIKO.

Efiowon = Xpovog @dptwong @optwtn * Kooto¢ ava wpa @optet) /
Avvaukotnia tou poptnyou * Kootog ava wpa @opinyou / Avvaukointa

TOU (QOopINyou.

Minesuite eiowon = Afia Emnclepyaociag ([paupa ouvuBolaiou, xpovog
poptwong) * Avapopa yeyovotog (I'paupa ovpBolaiou, kootog ava wpa) /
Avagopa yeyovotog(Awaducaoia , I'paupa ovpfolaiou, Xwpnuxotnta) +
Xpovog kKurkdou @optnyou * Avagopa yeyovorog (Awabikaoia, Kooto¢ ava
wpa) / Avagpopa yeyovoto¢ (Awabikaocia, Ipaupua ouvpfolaiouv,
Xwpnukonta)

Hoapdaderypa 3
To @opmyd dev mpémel va mepipével mavm and 60°°. O vumig eivar avtdg 6oL M
ékppaon exktipdron aAndwn. Exel propel va vrdpyovv moAlamrol vikntég oty 6moa

KATOOTOOT EKTILATOL 1] ETOUEVT EKPPOCT).

Xpovog avapovng popinyou < 20.

3.6 Aiaxeipion Aiadpoung

To Minesuite mepiéyet £va povtédo dwoyeipiong dadpouns to omoio dwatnpel peta&o
QOPTOTAOV Kol TPOOPICUADV KAB®DS Kot Tov ypdvov Tmv dadpoumv. Ilepiéyel eniong
TPOcapLOLOUEVES OTATIOTIKES TEXVIKES, 01 omoieg Kabopilovv Tov Tpdmo KAt 1o YpdHvo
oL VIOAOYILoVTOoL Ol O1OPOUES Ko OVTILETOTILOVY KakNG mototnTag dcdopuéva. Ta
UNVOUOTO KOTAGTOONG (OPTNYDV, TO Unvopoto tomofeciog kot ta unvoparto
kabvotépnong doyetevovtal 67 avtdv Tov aAYOpPIBo Yo va VToAoyicBobv Kot va

dtnpn oV eviEPES 01 SAPKELES TOV SLAPOP®Y TUNUATOV.
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4. YuAAoyn NMAnpoopiwyv MpaypaTtikou Xpévou

4.1 lsvika

‘Evoc amd tovg mapdyovteg mov cvuPdiovv oty emtuyio. tov MineSuite €ivol
EVNUEPMOOT] TTOV TOPEYEL GE YPOVO TPAYUATIKO. AVTH 1) duvATOTNTO EMTPENEL GTO
TPOCHOTIKO VO TAIPVEL TO KOTAAANAO HETPA TN OTIYU| OV EVNUEPDVETOL Yl THV
aAAOYY] TNG KOTAGTOONG KL Ol LETA TN Onuovpyios Tov TPOPANUATOC Kol OTOV EYEL

Non emnpeactel 1 TOPAYOYIKOTNTO.

4.2 Juornuara YAikou

To MineSuite umopet va {ntmoet dedopuéva, o€ ¥POVO TPAYLOTIKO OO SLAPOpeS
GLOKEVEG pe PopnTd Ko otatikd eEomAopd. [a va emtevyBel avtd n ASI €xet
oYEOAGEL KO OVOTTTUEEL NAEKTPOVIKEG CLOKEVEG KOl AOYIGUIKO Yol TN O10GVVOEST| LUE
TOWKIAEG GLOKEVEG. AVTI 1 EVOTNTO TOPEYEL AEMTOUEPELEG Y10 TOV TEYVIKOUNYOVIKO

eEomAiop6 Tov MineSuite.

4.2.1 Movadeg TnAe-eregepyaciag

H povéoda tie-emeéepyaciog (RPU) eivor évag oyvpdg pikpoeneepyastig mov
ompileToal oTNV OMOKINGN OTOWEIDV KOl GTOV EAEYYO OLOKELOV (Zynuo 4.1).
Xpnowonoteitor €ni Tov HETOALELTIKOD €ComAloUoD otn B€om Sdpoung Kot v
Topay®yn tov €£omMopov, kabmg emiong Kol Yoo TIC TLTOTOUUEVEG EQPAPUOYES
mAiepetpioc. Avt) elvar m povadikn Aettovpyion wov emurpémet v RPU va
YPNOOTOLEITOL G PO GUOKELT] EMKOVAOVIOG GTOV TOUEN TOV OPLYEIV Kol GTNV
EVOOUATMON NG TOPAYOYNG GTNV GUVINPNGCN, OTNV TEPPAALOVIOAOYIKY] SUVOUN,
OTNV OMOUAKPVVGT VEPOU KOl GTO. OLAPOPO. CLOTHUOTO GLUTEPIAUPAVOVTOG TNV
olayeipion KOWoip®V Yoo T GLYKPOTNON €VOG CLGTNUOTOG LETAAAEIOV AVEL POEYg
kot evpetog Tomobétonc. H RPU eykobictaton pe 8 Kavaia emikovoviog HESw tov
omoilwv glvar SuvaTd vo SLHOPPMBEl BGTE VO EMKOWVOVEL Le OPKETEG PLOUMYOVIKES
TUTOTMONUEVEG GULOKEVEG. XTOV  UETOAAELTIKO efomAlopd mn RPU  pmopel va
dlaovvoebet e :

o 1 [papikryy OB6vn AeMg Yoo TIg TANpOPOpiec Kot TNV CAANAETIOpACT] T®V

YEPLOTOV
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e 10 GPS 7 apBunuéva cvomuota wov emttpémovv otnv RPU va opicel v
tomoBesio Tov e£omAMG OV

e 10 Xvotnuata EA&yyov Qeéipov Poptiov mov EMITPETOVY TNV KOTAYPOPT|
NG TPOYLOTIKNG TOGOTNTOG TOPUYWOYNG

e M Awyeipion Mnyavov mov Bonbovv oy evooudtoon tov PAaBdv, Tov
KOUKAOV TANPOPOPLOV KOl TNG KOTAYPOPNG TANPOPOPLOV GUVINPNONG

e 100G Eleyktég Ilpoypappotilopevng Aoywkng (PLC) vy va maipvoov to
ToGooTA Bpavotipov, TV oYL dwyelpong, T cLVINPNONG, TOV EAEYYO
TANPOPOPLADV, KTA

®  TOVC OVIYVEVLTEG GKOVIG Kol UE OTOOUOVG HETEMPOAOYIKOVS Yo TNV aicOnon

ToV TEPPAAAOVTOC.

Zynua 4.1: Movada tie-eneepyaciog tov MineSuite.

H povada eivar emiong eEomAiopévn pe /O yio va dtacvuvdéeton dpeca pe onoOntipeg
OV EMTPEMOVY TNV €VKOAN evompdtwon tov cvotiuatos. H RPU ypnoyomotet
POdLOCTOLKELD ) TUTOTOMUEVES PAdIOPMVIEG Yo emkovavia pe T Pdon. Ot deikteg
petapopdc otoyeiowv mAepuetpiog givar mpoypappatiopuévor and 1200 og 115200
baud. Ot pébodot petapopdc ototyeiwv meptlapupdvovy Ty TapadoGLloKT TOAMOT Kot
pnyoviepobvs petapopds otowyeiov. Evog peydhoc apBudg cuvOnkomv gvepyomoinong
vrootpiletor ywoo vo  EMTPEMETAL 1 IKOVOTOMTIKY UETOPOPA  TANPOPOPLOV
ypnoorolmvtog avtdévoues texvikés. H RPU ypnoomotel évav woyvpd 16bit CISC

UIKPOETEEEPYAGTN Y10 TIC CUVOAIKEG TOV AglTovpyieg, vrootnPiopevo amd Evov 12bit
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RISC emelepyoot yoo v emkowvovio oTtoleiov Kot yioo TV KAALYTN TOV
wpoypappoticpuévav pviuicemv. Olo to I/0O copmeptlapupdvoviog Kot TiG TUNHOTIKES
ocuvoéaelg etvat ontikd amopovopévo. Ot teyvikég tov EMC éyovv evompatwbei amd
T0 0TAd10 oyediaong tov mPoidvtog. Ot KavOTNTEG EAEYYOL NG LOYVOG KOl GAA®V
TOPOUETPOV  cvumeptAaupdvovtor yioo vo emiPefordoovy TV ampOCKOTTN Kot

a&10moTn AEITOVPYio TOV GLGTHUOTOG.

4.2.2 006veg ApRg

H 006vn aprig GTS amoterel T A0y EMAOYN GE MEPMTMOGELS OOV OQUTOLTEITAL M
aAAnienidpacn yeplot®v. Oleg ot 000veg gival AOYIoHIKE SOpOPPOUEVES. AVTO
EMTPENEL GTOV YEPIOTH TOV UEVOD Vo Ypnoltonotel ewoveg avti AEEelc, va kdvel
emAoyéc ayyiCovtag tnv 006vn, va emraybvel TV EKTOIOELON TOV YEPLOTOV Kl
emiong M ypNon Tov MPoidvioc va glvarl dwdpactikn. Qotdéco n GTS otav eivar
evoouatopévn oto MineSuite £yet T duvatdtnta TPOSPOCNG GE TANPOPOPIEG TOV dE
oyetiCovran apeca pe To MineSuite. Mepikéc epappoyéc e GTS etvar o1 e€ng:
® VO OTOKTA EIGOYMYY] GTOVS XEPIGUOVG, OGS TOV KMOWKO pin, TNV avdbeon kot
™ S0
o va eppavilel TAnpoopiec mov £xovv otarel and ™ Pdon 610 XEPLoT
o vo emupénel oTov YEWPoT) vo (NTd mAnpogopiec amd T Pdon ywo TV
TOPOVGIOGT) KL TNV TOPpay®yNn
® yeviKd, N kKatdotaon g Awyeipiong Mnyavav kot 1 d1akon TAnpoedpnong
eppaviCetoar pe kodkovg. Katd ocvvénsia yperdletor £vag nAekTtpordYos yio
va arokmotkonotel Tig mAnpoeopiec. H GTS evoopatopévn pe v RPU éyxet
TN JLVVATOTNTA VO, LETOTPETEL TOLG KOOKOVG 0 AEEELS KO VO TOVG OTEAVEL OTN
Paon
® (G EVOOUUTOUEVT] KOVOOLO Y10 TNV TOPOVGINOT] GYETIKMV TANPOPOPLOY OGOV
a@opd tn cvokevn péocw g RPU.
H 1610 n GTS dwatiBeton povoypoun 1 Eyyxpoun kot oe dtaeopa peyédn. Ta oynuato
g GTS mov epeaviCovtar eivar eEanpetikd mponyuéva. Ileptropfdvovv keipevo,
ovadwkd apyeion €KOVOG, HEVOD, KOLUMLA, Avyviec, oapOuntikd mTANKTPOAdYLQ,
OLOKOTTEG, IOTOYPAUUOTAL, YPOUPIKES TAPUCTAGELS YPULUUDV KO YPOUPIKES TOPAUCTACELS
tdong. Elvar Swbéoyueg ot 1810TTEC TPOCAPUOYNG TNG GOTEWVOTNTAG KOl TOV

Kovtpdot. H povoypoun GTS pmopei va givar aompopavpn, kabmg eniong KOKKIvn
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Kot povpn. H akovotikn avayyeMa gite dtakekoppévn gite ocvveyng ivan dtabéoun

HEC® TNG EVOOUATOUEVIG CEPTVOC.

Zynua 4.2: OB86vn aenc.

4.2.3 Aéktng GPS

H teyvoroyia tov GPS viobetOnke yio va ypnowomoteiton pe ta HAektpovikd
[Tediov tov MineSuite mpokeévon va givar dvvatny 1 aviyvevon Tov ££0TAIGHOV
péca ota opvyeia vraifplag exokagns. H 0éon tov GPS ypnowyomoteiton yio v
avayvaplon g B€ong tov oynuatev peta@opds deiyvovtag oefacud GTIC TNYES Kot
TOVG TPOOPIGUOVS, £TGL MOTE VO OLTOUATOTOLEITAL O KVUKAOG TOL oynuatoc. Ot
QOPTOTEG MEPLOdIKE peTadidovy Tig B€oelg Tovc. Avtég ot petaddcels Aappdvovton
NAEKTPOVIKA amd To POPTNYE TO. Omoio EMEITO. EVNUEPOVOLV TOVLG TIVOKES TTOV
amoOnKevLOVVY TIG GLVTETAYIEVES POPTOTMV. [Ipokelpévou va emtpanei  akpifela g
TdéEng tov 5 pétpov, elvar arapaitnro vo 60000V SopopeTikéc d10pODCEC oTN
povada tov GPS. Ot emowwvieg pe tov déktn tov GPS yivovior péow tov
Brounyavikcot koavovicpov NMEA. T'a va avtopotonombei o kOKAOG T@V pOpTNYQYV,
nmpémel va elval eEopetikd aSlomotn M teYVoAoYiol TPOGOOpIGHOV Béong mov
voBeteitar. H unyavn tov GPS, mov €xetl epappoyn otov nAektpovikd touéa e ASI,
N omoio ypnolonoleital oto. opvyeio vmaifplog ekokaens, eivoar oe Béon va

OVTILETOTIGEL:
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e TPoPANUOTO OOPLPOPIKNG TOPEUTOIIONG KO LA TOAAUTADY OLOPOUDV,
OOV TO. PIATPOL YPNCUYLOTOLOVVTOL Y10 VO TEPLOPICOLV TIG AVTOVOKAAGELS ATO
évav Bpdyo

e ymAd telyn kol eopdyylo Tov eumodilovy v B€a Tov ovpavoD GE PEPIKOVS
d0pLPOPOLG

® 70 000VIMTA TPOCHOTO, OTOL OTALTOVVIOL Ol SOPLPOPOL GE YPOVO ALYOTEPO TOV
€VOG OEVTEPOAETTOV UETA ATTO TNV TPONYOVLEVT OITOKPLYT| TOVG

e  Ayotepovg amd 4 opatovg dopveOPoVE, OmoV Ypnoluomoteital Eva iATpo
Kalman ya va tpofAiéyet ) 0éon 1oL 0YNUOTOG KATA T OLAPKELD WKPDV

YPOVIKADV TEPLOSMV.

Zynua 1.3: Aéxtng GPS.

4.2.4 Onkn MNpooTaciag ESotrAiIocpou

H ASI éyel oyeddoet kot avantdlel Evav eyKAEIGUO e OKOTO TNV TPOGTOGIO TOL
VAKOU Tov MineSuite. Avtod pmopel va Bpioketon move ce eopntd eE0MMOUO, OTMG
elvar ta @optNyd, Ol QOPTOTEG K.0. 1 O€ OTOPEPEC E€YKATAGTACEL,, OMMC Ol
petemporoyikoi otabuoi, ot otabpol kKovcipwv ka.. Avtd T0 LAMKO givar yutd Kot
neprioppdvetror oe éva epuntikd cepayicpévo, 10mm mwoyv, yutd oamd alovpivio
umlok eykAieiopov. H evdoovvoeon pe GALo e£omAopd yivetal pHEc® adtafpoymv
GUVOETNP®Y LVYNANG OVTOYNG. XYEOWCUEVO Y10 VO OVTICTEKETOL OTIG OOVIOELS TTOV
Aoywd Bpickovral otov PBaph HETOAAELTIKO ££OTAIGUO, OT®S TO. PUUOVAKE @OopTNYQ
KOl Ol QOPTMOTEG, O EYKAEIGUOC €XEL Mo EKTiUMON ¢ Ta&ems 1ip6b6, TOL TO KUO1GTA
adlOmEPOCTO OO TN OKOVN Kot amd TNV vyniov Pabuod mieon oty amdTAvoN

petaAdevpatos. “Eva teleiopo amd emiOTpOUO OKOVNG EVIOYVEL Kl EMTAEOV
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mpocTatevEl amd mBaves ymukég dappoés. H katepyacia pe ) Porfeia vroroyiot,
n odtpnon kot 1o TpvmINUa e€acearilovv v akpPn cuvappoAdynon Kot Tnv
evbvypdpupon tov avtoAhdEipumy cvotatikdv. H oteyavotnto oto vepd yiveton
YAPNOLOTOLDVTOG £va. 8mm cuvey€g AaoTiyévio doyTuAldt 'O, mov Tomobeteitan 6To
kéAoppa. To kdAvppo apopeitor dkora Ko aviikadiotator Yopig v avdykn vo
evoyAnfet m nAektpikn] koAwdiwon otn povéda. H emkowovia kot m nAekTpkn
ovvoeon pe Tov e€MTEPIKO KOGHO YiveTal HECH TMV VOATOCTEYMV VTOJ0YMDV KOl
Buoudtov Baplds KATAUOKEVTG GTPOTIOTIKNG KAAGNC TOL TiBEVTOL GTOV EYKAEIGUO Yo

Vo LELDGOLV TOV Kivouvo {npidg.

2ynua 4.4: ONkn TpocTaciog EEOMTAGHOV.

4.3 ‘EAeyxog [lpayuarikou Xpovou Epyooraciou kai
EéomAiouou

H okdéiovdn oynmuotikn avomapdotacn eivol po YopoKTNPIoTIKY AVIUTPOCHTELCN
TOV GLGTATIKOV HESH oTov Kivntd eEomAopnd o o vraibpia Asttovpyio. H GTS
TOPEYEL OTOVG YEPIOTEC TNG GLOKELNG TN OLVATOTNTO OAANAETIOpOONS HE TO
cVuoTNUo. MEG® aToD TOV TEPUATIKOD TOV GLVOEOVV, EIGAYOVV YEPMOVOKTIK( AdYOLG
v 115 dwakoméc, opilovv 1 B€omn tovg, (ntovv mAnpopopieg amd ™ Pdon Kol TOVG

AmOCTEAAOVTAL TANPOPOPiEg KoV ad T Pdo).
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ToTTOBETNHEVN CTNV KAUTTIVA

Kepaieg
TOTTOBETNHEVEG
oTNV 0pOPN

zuampote |megan i T ¥V —‘#— """" =

Alayeipiang

FrvnThpa W
FUTTAMGTS $opTiou Radio
Ples GM350
Eldikés Zuvdagelg

KATT

Yngokr gigodog

eI
GOpTyd: aYOTROTTH KOpaTTg

GOopTLWITES. YUWNAEC OTROYES

GTUADIG P REVD avUPLITH

Zynua 4.5: Zynpotiko SidypapLpo. Tov YAKOL ov tomobeteitan e Kivntod eE0mAMouO.

H RPU mapéyet 6lovg Ttovg 00MYOoUS Y100 TIC EMKOWOVIEG HE TOL MNAEKTPOVIKA
VTOGUGTILLOTO KO TOPEYEL TNV IKAVOTNTA Y10 TIG EMKOWVOVIES PE TN Ao HEGH EVOG
paodtov.

H povéoa tov GPS evnuepdvel t cvokeun yia to mov Ppicketar. H Béom g
KkdOe cvuokeLNC TEPLOdIKE peTASIdETUL KOl 0VTOG Eival 0 UNYOVIGHOG armd T Béom Tov
omoiov OMA®VETOL 1| fACT Ko EVILEPDVETOL O VITOAOUTOG POPNTOS EEOTAIGUOGC.

To Pd&odo mapéyel ™ omovovMKn GTHAN TG EMKOV®VING Yia To €pyotdlo.
To Zuompa [TAnpdtrag @optiov mov PpiokeTon TumKd TAVE GE GHYYPOVO POPTNYE
TAPEYEL TANPOPOPIES Yot TNV TOCOTNTO TOV VAKODV Le TO omoio ivar poptopévo. Ta
cvoTiuate dwayeipiong pnyovov emitpénovy 6to MineSuite vo kaToypdyel Tig
EVOLLPEPOVGEG TOPAUETPOVS OTNV Tapaywyn Kail T ocvviipnon. Katd cvvéneia ot
Opeg Aertovupyiog TV UNYavAaV Kot ol EPEOPIKES MPEG LTOPOVV Vo ANeOOvV amd avtd
ta ovotiuata. Eniong, ypnoponoidvtog v RPU givar duvatdg o Edeyyog evdei&ewmv
Cotikng onuocioc. XpNOLOTOIOVTAG TPONYUEVOLS UNYOVIGLOVS OVOPOPAS TOLG

omoiovg mapéyel 1 RPU (avapopd yio tnv addayn Tov d€ATO, Y100 TO avATATO Oplo,
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KTA, avti TG mopadoctakng pebodoroyiag) ot amautnoelg evpovg {dvng umopodv va
dtatnpnBovv 610 ELAYIGTO.

Y& TOAAEG TEPIMTMOGELS OEV LIAPYOLV GLOTHHATO dtoeiptong unyavav. Ot
awcOnmpec N GdAheg pébodor pmopobv va ypnowwomonbodv yoo TNV AmOKTNON
GLYKEKPIUEVOV oTol ElmV. [0 Topddetylo ot YneloKy €16aymyn omd TO O0KOTT
mieong metpehaiov pmopel va TMAPEYEL TO UNYOVIOUO YL TNV OMOKINGN POV
Aertovpyiog g unyovne. O ovdétepog SlaKoOMTNG Umopel va ypnopomondet ylo tnv
AmOKTNON POV AEITOLPYING TNG UNYOVIG Yo epyacion avev @optiov. Ot dlokOmTEG
eyyvntag pmopohv va xpnotomoinfodv yuo. TNV EVOOUATMOOY NG EG0YMYNG NG
QLTOUOTOTOINONG TOV KOKAOL amdBeong(av Mom oev vrdpyet). Axoun, 1o GPS diver
TOAVTILEG TANPOPOPIEG GTO CLOTNUA YK TO AV TO OPTNYO Pploketal ce Kivnon 1
elvar otopatnuévo. OAo avtd givatl duvatod ybpn oty vpeia IKOVOTNTO S10GVVIESTG
g RPU.

H okélovOn evommra diver emmpdobeteg mAnpogopiec yio v cLAAOYY
TANPOPOPIOV Kol TNV duvatdtnta TANpoeopnong tov MineSuite pe cefacpd otig
odpopec katnyopieg e€omMopon. OAeg or mAnpogopieg mov mapovsialovtal givol
EVOEIKTIKEG Kot pmopel va mokidovv Yo va Tpocapproloviol GTIC OmUTHCES NG

TEPLOYNG.

4.3.1 ®opTnyod
AxolovBel pia meptypan g Aettovpyiog Tov POopTNYoU.

1. O untpcdg vroroyiog (emiong Yvmotog wg Pdon) avabétel a epyacio 6to
QOpTNYO, YOPAKTNPIGTIKA Vo KATELOVVOEL TPOg £vav OPIGUEVO POPTMOTY, VL
QoptmOel Kt €merta vo LETAPEPEL TO VAIKO GE pia opiopévn Béom amdBeong 1
pe ) dvvatdtnro arobrkevons. H evdocivdeon yelptotod péco oty koumivo

Ba 100mOMGEL TOV 00N YO Y10 TN VEX EPYOGIN TOL TOV AVATEONKE.

2ynua 4.6: Kivinorn ¢optnyod tpog poptoTy.
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2. Kabng to poptnyd kiveiton mpog tov kabopiopévo eoptwty, To GPS(cpaipikn
tomofétnon tov cvotnuatog)fo evnuepmcel ) Paon ywo v 0éon TtV

QOPTNY®OV GTO OPVYELD.

2
oS

2ynjua 4.7: Anoctol evnuépmwong GPS and poptnyo.

3. KabBadg 10 goptnyd mincidlel Tov optmTY, UEWOVEL TNV TaXVTNTO TOL KOl
otapotd evieAdc. To cvomnua Ba kotaypdyet ) BEon 10V POPTOTY KAOMDS
mepével va goptwbel amd to ovykekpyévo eoptot. Eva  pivopa

«avapoviey Ba epeaviotel 6t EvOocHVOEST YEPLOTOV.

2ynjua 4.8: Avapovr) goptnyov 6To GOPTMTY.

4. To @optyd Ba mapapeiver ot 0éom avopovig HEYPL 0 OPTMTNG Vo Bécel
EMAVO 0omd TOV KAGO TO MPDTO KOUVETO. AvTd Yivetor ovTiAnmtd amd po
avénon otovg aoOnmpeg Papovg Tov PopTNYoD (TOdEG AVTOXNG OEOVIKMV
mécemv). Topa 10 eopyd Ba kataypopsl ®g oe Béon edpT®ONG Kot TO

PvOpO «POpT®SN Bl ELPAVIGTEL TN EVOOGVVOIEST TOVL YEPLOTY).
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Zynua 4.9: O6pTOGN POPTNYOL GTO POPTWTY.

5. Evd ovvieheiton n @Opt®ON TOL QOPTNYOL, O YEPIGTNG TOV POPTMOTN
EVIUEPDVETOL YOl TIG OVTOYEG TOV GLYKEKPLEVOL POPTNYOD OGOV apopd TNV
YOUNAOTEPN OAAG Kot TNV LYNAOTEPN TANPOTNTA PAPOVG LE o optOunTiKY|
Kot ypagiky mapdactacn. Ot deikteg mapovotdlovv 10 Wovikd Bdpog mov
umopet vo kovPainoet o eoptnyd. O otdy0g Tov TibeTan petald TV avIoyhV
dto@aiilel To yeyovog O6TL de Ba vtapEel vTEPPOPTMON M KoL TO avtifeTo omd
VAIKA.

Av 10 @opmyd elvan gite Myodtepo @optopévo (omd to YounAdTEPO Oplo) Elte

VIEPPOPTOUEVO, O EAEYKTNG Umopel va e1domomBel avdroya.

o0

2ynpua 4.10: Metopopd VAIKOV LLE OPTIYO TPOG TPOOPIGUO.

6. Mol @optmbel, T0 @OPTNYO PLUOVAKA TO LAMKO GTOV TPOKAOOPIGUEVO
nwpoopiopd tov. Mo va katoyowpndel mn peTOPOPd ®¢ TANPNG, TPEMEL TO
QoptNYd va €xel avénuévn toyvtnTo Kot va €xel omopokpuvlel amd Ttov
eoptowt). H evdooivdeon tov yepom) Oa epoaviler topa “TIANpng
Metagpopd™.

37



Zvotnuoto EAEyyov Asrtovpyiog Yraibpiwv Opvysiov 2viroyn IAnpopopicdry Hpayuatixkod Xpovov

2ynua 4.11: Amootohn evnuépoonc GPS ot pauma petagopdg.

7. Kabog 10 @optnyd «iveitar Kotd HAKOG TOv SpOHOL PLHOVAKNONG, Oa

Katoywpnost pe ) Pondela tov cvotuotoc péow tov GPS ™ 0éon oty

omoio Ppioketat.

__________

2ynua 4.12: Expoptmon goptiov 6Tov Tpoopicud.

8. Otav 10 @opmyd 0BAcel 6TOV TEMKO TPOOPIGUO TOL KOl gvepyomoindel o
olkomTng evamdbeong, to ovotnua o evnuepwbel O6TL TO POPTNYO £)El

evamoféael 1o VAKO 6TovV TPoKaBopIGUEVO TPOOPICUO TOV.

Otav 10 @optyd amopaxpuvlel amd to TOoV YDpo evamdBeong o avaypapel ©g
"Metapopd docta”. Avtd Ba eppaviotel ot gvoocHvoeon tov yeproth. O KOKAOG

TOpa EmOVOAaUPaveTon 1 o véa amocstoAn kabopiletat and ) Pdon.
9. Av 10 @optmy6 vmootel Kamow PAAPn (my. Eepovokwpo AACTLOVL), O

yewprotg mélet KAOYZTEPHEH (DELAY) otnv evéocuvoeon kot emAEyel

po ontio yroo Ty kaBovotépnon and ™ Mot ETA0YNG TOL TOV TUPEXETOL.
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2ynua 4.13: Dopnyo oe kotdoToon KabLoTEPNONG.

MO yivel i emAoyn, 1 BAcT Kot 01 EAEYKTES €100TOOVVTAL Y10, TO TPOPAN LA Kot T
TANPOUATO GLVINPNONG UTOPEL VO OTOGTAAOVV Y10l VO TO OTOKATOGTIGOLV GLEGA.
EvaAloaktikd, kabBvoteproeig 1 dAheg dpactnprotreg givar duvatd v ovarypopovV
avtopaTo yopic v mopéuPacn tov xeptot). o Tapddeypa, av T0 poptnyod vt
eComlopévo pe évav aoOnmpa yio to €minedo TOV KALGIU®V, TO NAEKTPOVIKO
GUGTNUA TOV EOPTNYOV UTOopel va EAEYEEL TaL ofjpata Tov. AV TO EMIMESO KOLGIL®V
méoEL KAT® omd to KoBopiopévo Oplo, 10 cvotnua Bo avaeépel avtdpato TNV
KOTOOTOON, EMTPEMOVIAG TNV GUECT] OMOGTOA €VOC OYNUOTOC Kovoipwv /
eEumnpénonge.

To mopambve ocevlplo TEPLYPAPEL KATOEG Omd TIG OLVOTOTNTES TOL
GUGTNHOTOG GE XPOVo Tpoypotkd. Kdamoleg amd avtég pmopel va unv eivor oyetikeg
pe m Aettovpyio, evad GAAeg mov Oev £xovv avapepBel va eivar. To MineSuite yapn

6T OLVOTOTNTES TOVL UTTOPEL VAL STAUOPPADVEL TO GYEDLO OTIG ATOLTIOELS TNG TEPLOYNG.

F
MESSAGE @
101 F==1 roMmEBIN
DUMPED AT: | ROM BIN

it 1 ’ 25 50| I,__.'

4 |[LoaD: [ERRTONNES i
% | srec0: A KmpH STATUS I DELAYS .
i T HELP [0

2ynua 4.14: Tonun kdpa 006vn o€ popTNYo.

‘Eva mAdvo tov KPI pmopel va moapaybel amd 1o mapondve otoryeio oe ypdvo

TPAYHOTIKO. AVTO TEPAapPaver :
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e Xelp1oTi), amocToAN, €0, KaTdoTaoT, KTA
e Tunuatikn oJwgpKew TOV  EOPTNYOL(AVALOVY], GOPT®OT), TANPNG, GOEL0,
KUKAKOL ¥pOvot)
e Yvppoti, tovor
e Toévorava opa
2mpOUEVOG OTIG TOPATAVED TANPOPOPIES GE ¥POVO TPAYUOATIKO UTOpel KOVEIG va
eléyéet 1otopikd Eva mAdvo KPI. Avtd mepilappdvouv:
e Tovoug kar BCM amd ta optnyd kobnuepwvd, fdopadtaio KTA.
e Tovoug amd ocopodg HETAAAELHOTOS KOl OmOBEpOTO GE  QOPTNYQ OV
UETOKIVOOV VMK GE QVTOVG TOVG TPOOPIGLLOVE.
¢ AwBeopomra, ¥prion, HEco 6po xpovov avdueca otig arotvyies (MTBF) kau

v TAnpn KApoka tov KPI mov mpoépyetat amd tv avaivon Tov SloKoTdv.

4.3.2 PopTWTAG

O yepotg tov eoptot) ypnowonoel ™ GTS 7y va cuvoebel, va ektedécel
amOCTOAEG KOl Vo evnuepdoel Yoo KabBvoteprioels kot PAaBes. H GTS emiong
TaPOoVC1ALEL TANPOPopieg TANPOTNTAS YioL TO VAIKO pe TO omoio yepilel To poptnyd
amd &vav eopteT) GOHP®VL LE TOV 6T10)0 TG KAipakag Bapovg. To GPS eni tov
QOPTMOTY TEPLOJKA LETOPEPEL V1oL TNV BEGT TANPOPOPIES TOV YPNGLOTOLOVVTOL OO
0. POPTNYA £TGL OGTE VO, LTOPOVV OUTOUATO VO OVOYVOPIGOUV TOVG POPTMTEG Omd
TOVG 0moiovg PoptdvovTal. Ta cuGTHHATA dLAXEIPIONG UNYXAVAV 1} 01 aloONTpES etvan
dvvaTd Vo YPNOUOTOMOOVV Y10 VO ATOKTNGOLY TIG MPEG AEITOVPYIOG TOV UNYOVAV,
TIG dpeg ampa&iog KTA.

Ov mnpogopieg v v Tapoy@ykdTTo, TOL EOPTOTY otnpilovtal otV
TOPOYOYIKOTNTO TOV QGOPTNYDOV TOV POPTOVOVIOL a0 0VTOV. Q6TOCO 1 TANPOHTTA
OV POPTNYOV oYeTilETOl LE TOV POPTMOTY] TOV TO YEMOE. LTNPWLOUEVOL GE OVTO, TO
axorovBo KPI g ypovo mpaypotikd propel va ereyydel. Avtd teptiapfavouv:

o XelploTi), ATOGTOAN, TOTOOETNON, KATAGTOOT KTA.

e  ®opria, TOVOLG, bcm

e Tovovug avd dpa, becm ava dpa

o AplBud kapvétov, Papog KapvéTov, Oldpkeln KOUvETov, Pdpog @optiov,

o0toY0¢ PApove KTA.
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— =

2ynua 4.15: Tonun kbpa 006vn 6€ popTOTY.

2mpOUEVOS OTIS TOPATAVE TANPOPOPIES G YPOVO TPAYUATIKO UTopel KavEIS va
eréyEet éva mAdvo and ot KPI wotopucd. Avtd nepihappévovv:

e Tovoug ko petaxwvnoelg BCM amd ta poptnyd kabnuepvd, efdopadioio
KTA.

e Tovovug avd dpa, bcm avd ®pa, HEco 6po PAPOVG TOL KAULVETOV, ¥POVOVS TOV
KOHVETOV, XPOVOUG POPTMONG KOt TOL AOUTH TOV PITOPOLV Vo eAeyyBo0V Kol va.
oLYKPBOHV OVALEGO GTNV GUGKELT], GTOVG YEPIGTES, OTIG BAPOLES KTA.

e AwbBeodtroa, xprion, MTBF kot tnv mAnpn kiipoxa tov KPI tov tpokintet

amd TNV AVAALGT] TV OLOKOTTAV

4.3.3 Butiopo6po Kauoipou

O yeprotg Poutiopopov kavcipov ypnowonotelt ™ GTS oo va cvuvdebel kKo va
onAwocel Tov e€omMopd mov eivon yepdroc. Ot aloONTAPEC KAVGIHOV KO 1| VPO
KatavdAwong metpedaiov tpopodotnuéveg and to. PLC umopovv va vroloyicovv 1o
1060 anehevBépmaong kKavoipov. H RPU pwtd to PLC kdbe @opd mov pio cuvolioyn
Kooipov oAokAnpavetol Kot daPipalet tnv covariayr oty Bdaon.
H avapopd Kot 1 petapopd meplekTikdv Kavcsipmy uropel vo emtevydel pécm

aLTOL TOV pnyovicpob. Mepikd and to KPI o ypdvo mpaypotikd gival ta eEng:

o Xepiotg, Béom KA.

o ApBuodg eEomhopod Tov givol TANPNG

e [locomnTEG KOLGIOL KO BAA®V VMK®OV TOV KOTAVAADVOVTOL
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2mPLOUEVOG OTIS TOPATAV®D TANPOPOPIEG G YPOVO TPAYUATIKO UTOPeEl KOVEIC va
eléyéel éva mhdvo amd ta KPI iotopicd. Avtd mepthapfdavovv:
o Méco 6po KatavdAwons kavcipov yioo 6Ao Tov eEomMopd (Altpa avd Gpa
Aettovpyiog, Mtpa avd yIMOUETPO)
e XUVOMKN KATOVOA®GN Kovoipov tov opuyeiov kabnuepwvd, epdopadiaio,
unviodo KA.
e Tovovug avd Altpo Yo Tov £0TAIGUO TOPAY®OYNG
e Awbeowotroa, ypnon, MTBF xor tv winpn xiipoxa tov KPI mov
TPOEPYOVTOL OO T1 AVAALGT TV S10KOTMDV
Koatd to yeyovog 10 akatépyacto ototyeio oev ivan dabéoipo avtopata (o€ xpdvo
TPAYLOTIKO), akoun pmopel avtd va ecayfel yepovaktikd Kotd to TEAOG TNG
LETOTOMIONG Y. VO EKUETOAAEVTEL TIG SUVOTOTNTEG 7OV  avaPEPONKaV Kot

TEPLYPAPTKOV TOPUTAVE.

4.3.4 Z1a0u6g Ave@odiaopou Kauoipwyv

To GTS ypnoonoieitor 610 6TaBUO AVEPOSUGLOV KOVGIL®V 00O TOVG YEPLOTEG TOV
eEomMAoHOD Y100 VO OVOYVOPIGOUY TOLG 1010VG €0VTOVG TOLG KO TOL OYNUATO TTOV
epootdlovtol. XopoKINploTiKd, ot YEPLOTEG ovayveopilovv Tovg €0VTOVS TOLG
ypnoonowmvtag Evav Kodwod (PIN), pali pe tov e§omhopd mov givor TAnpng Kot e
£€va, 00OUETPO OVAYVIOONG OTNV TEPITTOOT ELAPPOV OYNUATOV. AVTO £yKpiveTol amd
mv PBdon kot poévo 10TE 0 YEPIOTNG Umopel va apyicel tnv aviinon (eykAwBiopog
HEG® TOV VAKODV pe eVTOAN amd v Pdor). Ot aentipeg KOLGIHOL Kot Ol YPOUUES
Katavilmong metperaiov Tpopodotnuéveg and to PLC umopovv va vroroyicovv 1o
1006 anelevBépmwonc kowoipwv. H RPU pmtd to PLC kéBe popd mov pio cuvaiioyn
KoGipov oAokAnpaveton Kot daPipalet tnv covariayr oty Pdaon.

H avagopd kot 1 LETapopd TEPIEKTIKOV Kovoipwy uropet vo emttevyfel péom
avtov tov unyavicpov. Ta KPI, 6mwg yio mopddetypo o pécog 6pog KotavaAmong
KOLGipov, Ta Altpa ava dpa Aeltovpyiog, ot TOvol avd Altpa KTA. LTopovv OAa v
vroAoylotovy. Kotd 1o yeyovdc avtd to ototyeio dev eivan dwabéoipo avtopata,
akoun upmopet va swooyBel yepovaxkTiKd ©TO0 TEAOG TNG UETATOMIONG Yol Vo
EKUETOAAEVTEL TIG SUVATOTNTEG TOV OVOPEPONKOV KOl TEPLYPAPNKOV TOPUTAV®.
Mepicd and ta KPI o€ ypovo mpaypatiko eivar:

e YVOKELN Ko YEPLOTNG 6TO 6TaOUO
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e  Ap1BUoC TV GLOKEV®OV OV Eival TANPNG
e [locdttec KOWGIU®V KOl GAADV VAIKOV TOL KATOVOADVOVTOL
ZmpuOUeVol OTIG TOPATAVED TANPOPOPIES GE YPOVO TPAYUOTIKO UTOPEL KOVEIS val
eléyéetl éva mhdvo tov KPI 1otopikd. Avtd meptroppdvouv:
e Méoo O6po KATOVOAMONG KOVGIL®MY yloL OAES TIG GLOKEVEC (Altpa avd dpa
Aertovpyiog, Mtpa avd YIAOUETPO)
e YuVolkn Katavailmon Tov opvyeiov kabnuepvd, efdouadiaio, pnvaio KTA.

e Tovovug avé Altpo Yo Tov £0mAIGIO Tapay®YNG

4.3.5 MewTpUTTOVO

To K edi yia tov ELeyy0 TANPOEOPLOV TOPAY®YNS £VOG YemTpOmavov givor to PLC. H
arcOnpec mov eivar cuvdedepévor pe 1o PLC, Ba eAéyEovv 10 rpm ToL YE®TPLTOVO,
Ba perwcovy v mieon kot to fabog. Avtd o otoryeio anmootéAletan oty RPU pécm
pag cvokevng oomyov PLC. O yepiomg tov yemtpdmavov ypnoiponotel m GTS v
va 6uvoebel, vo eKTEAEGEL AOCTOAEG, VO EIGAYEL TOVS OPLOLOVS SLOTPTULATOS KOt VoL
napovcldcel kabvotepnoelg ko PAdfec. Emiong m GTS mpoPdirer otoyeion tov
datprpatog 6mwe To PBoc Tov, TV TaxHTNTU TOL EYEL TO TPLTAVL KOL TNV TIECT] TOV
déyeTon amd Tov agpa, Tov puoud deicdvong KTA., OAO LE YPAPIKEG TOPACTAGELS Y0
tov xpnot ta omoia. amoktovvion amd to PLC. Ztnv mepintoon avt) to PLC
Aertovpyel Opow e TOVG €AEYKTEC TANPOTNTOS Tov Ppiokoviar mlve oce €va
pLROVAKO @optNnYO. To mAektpovikd medio Tov MineSuite mapéyer 0dnNyovg Yo pia
evpeia KApoka tov PLC, tepilappavopéveov tov Modicon, Allen Bradley, Omron,
KTA.
O ekeyktg yemTpOTavoL Umopel va Tapéyetl Tig akolovbeg TAnpopopieg oe ypdvo
TPAYLOATIKO:

e Xelploti), amooToAY, 0éon KTA.

e  ApBuod STPNUATOV TOV aVOLXTNKOY LE YEOTPOTAVO, HETPO GTA OTOi0L £YIVE

dugTpnon KA.
e BdaOog dwutpripatog, RPM, mieon aépa 6to TpumAvVL, TTOON TTiEoNS, TOV 0plOud
delodvong KTA.

2mp1LOUEVOL OTIC TOPATAV® TANPOPOPIEG G YPOVO TTPAYUATIKO UTOPEl KOVEIC va
eléyéel éva mhdvo amd ta KPI iotopikd. Avtd mepthapfdvovv:

o Tlopayoywomrta oe pia Bapdia kabnuepivd, efdopadiaio faon xeplotod
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e  YTOTIOTIKN OOTPIUOTOG
e YTOTIOTIKY YEOTPVTOVOL
e AwbBeowomrta, ypnon, MTBF kot v winqpn xiipoxe tov KPI, mov

TPOEPYOVTOL OO TNV OVAALGT TV SLOKOTMV TOV YEMTPVTOVOL

4.3.6 BononTtik6g ESotrAioudg

H GTS yopaxmmpiotikd ypnotponoteitor otov fondntikd eEomMopnd emitpémovtag
TOVG YEPLOTEG Vo oLVOEDOVY, va 000UV amOGTOAES Kol va. €166 YOV Ol0KOTY| Ko
artieg PAAPNG. [Hopduerpor dnwg or dpeg Agttovpyiag TG UNYOVIAS UTOPOLV v
aviyvevfolv HEGHD YNOIK®OV EI0AYOYMOV 1] LEGH GLOTNUATOV JUYEIPIONG UNYOVDV.
XopaKTNPIoTIKA 01 TANPOPOPIES G YPOVO TPAYUOTIKO YO OUTEG TIG GUOKEVEG
neplhappévovv:

o Xelplotn, eEMOTOAN, B€on KTA.

o Ot mAnpopopieg 1I6TOPIKOV YOPAKTNPIOTIKE amoTteAovVTOL Om:

e AwBeoomra, ypron, MTBF kot v winqpn xiipoxe tov KPI, mov

TPOEPYETOL ATTO TNV OVAALGT] TWV JOKOTAV TOV EEO0TAMGLOV.

4.3.7 AvtAia

O mAeyeplopevog eE0mMMGOC, OTmG ot avTAies, dev ypetdleton va xet GTS. H RPU
LE TO PAO10 Elval OPKETA Y10l VO GLVOEOVTOL KO TEPLOJTKA VO, LETAOIO0VV TANPOPOPIES
OmmC:

e Tnv katdotaon Asttovpyiog

e Ta Alitpa mov avtAoHvral (av ovTo amouteiton)
O tAnpogopieg 1otopcod eivar mBovo va meplopiloviot oe:

o Qpeg Aettovpyiog

e Avtiobueva Mtpa
Ye po TopoOpol KOTAGTOON Ol HETAPOPElS, ot Bpavotipeg kol ot GAAov &idovg

GLOKEVEG UTOPOVV €TINS VO EAEYYOVTOL.

4.3.8 'EAeyxog lNepifaAAovTog

To nAextpovikd medio Tov MineSuite pmopei va dtocvuvdebet pe pia peyain motkidio
GUGKELAOV TEPO amd TNV TEPLoY] opvyeiov. H avoryt) oapyltektovikn Tov Kot 1
AMEPAVTY] GEPA 0ONYDV CLOKEV®V €ivar o1 AdYol Tov 10 KabioTovV duvatd. To GAdo

KOPLO YOPaKTNPIOTIKO givarl 1 tkavdTnTa SIOUOPOOONG TOV TAPAUETPOV. Q6TdG0 i
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dlaovvoeon pe €va atabpd eréyyov mepifdirovtog pésm g RPU, to omolo eivat og
0éon va oteidel Tic TAnpoopiec miow oty Pdomn kol avtég vo Bewpnbovv g Eva
eviaio cvotnua, arotelel Tpaypatikdtra. Eivor avaykaio, dpmg, o otabuog eErEyyov
wepPAALOVTOC va Exel TV KovOTNTO Vo emkowvmvel péow tov RS 232 wg éva
dedopévo PLC.

[Tapdpota, TANpoPopieg amd VTOGTUOUOVG NAEKTPIGLOV Kol atd AALA TETOL0V
gldovg ovotnuato vo pmopodv va. eheyyBovv, va cuvdebodv kot va Bewpnbolv oe

YPOVO TTPOYLOTIKO.
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5. MpoBoAn ka1 Etre§epyacia NMAnpogopiwv

210 mpoNyoOUEVO KEPAANIO €ldOpE [0l TOWKIAIL OO GULOKEVEG OmO TIG OTOlES
UTOPOVLE VO OTOKTHGOVUE TANPOPOPIEG GE YPOVO TPAYUOTIKO, KOOMG Kol TO €160¢
TOV TANPOPOPLOV oL eivar duvatdv va amoktnBovv. Eniong eidape tov 1pomo pe tov
omoio 0 YEPIOTNG TNG cvoKeVNG Un88opel Vo AAANAETIOPAGEL UE TO GUOTNUA LEGH
g 006vng avtg (GTS). Ze avtd 10 KedAao B dovpe TG ot TANPOPOpiec o€
YPOVO TTPAYUATIKO UTOPOVV VO OVTILETMOTIGTOVV OO TOV KEVIPIKO VTOAOYIOTY, TO

cvotuata SCADA kot amd 10 Tpoconikd enifieync otnv meployn.

5.1 ZZuorjuara [lpayuarikou Xpovou Baoi{ousva o€
lpoowmiké YmoAoyior (PC)

Ot TAnpoeopiec 6& TPAYUATIKO YPOVO OV GLYKEVIPOVOVTOL OO TOV NAEKTPOVIKO
topéa petaPipdlovror mico oty Pdaon. Ot minpogopieg emkvpdvovIal omd TOV
online dwokouiot) kot mapovoialovior oty online koveoia’. Eivar dvvatdv va
vdpyovv moAllomAol ypfotec ot omoiot emBe®PoOLV Kol EKTEAOVV TPAEELS
YPNOLOTOUDVTOG TV KOVGOAL KOTE TNV {d10 XPOVIKY GTUy ).

H online xovodia Tapéyxel oTov ypnotn moAAATAOVG TPOTOVE TPOKEEVOD VL
emBewpnoEL TA GTOLYEID TNG CLOKEVTG GE XPOVO TPOYLOTIKO Y10 TV UETATOTICT| TOV
wpaypatonoleiton (kabmg emiong Kot yio TV TPONYOVLEVT] LETATOTION).

1. Aivetow otov ypnotm £€vog xaptng Ttov opuyeiov Omov mopovcldleTor o
eEomhopog kabmg petokwveitat. O xpnomg puropei vo del GTATIGTIKG GTOoKEl
Y KaBe cvokevn amAd emAéyovtdg mv. ‘Evag xdptmg tov opvyeiov, mov
TOPEYETAL OO TOV EPEVVNTY TOL opLyeiov oe poper DXF ypnopuomoleiton yio
aVTOV TOV GKOTO.

2. O ypnomg pmopet emiong va del oTotyela Yo kKGBe GLOKELN LE L0 LOPPY] TOV
tomov Explorer.

3. O ypnotg umopel va mhpel TANPOPOPIES YO0 TNV CLOKELY OO €vol KEIPEVO
tpomeloedovg popens. o va coumepiinebei n cvokevn kabdg emiong ko
Y10 VOL ELOOVIGTOVV Ol TOPAUETPOL TPETEL VO SLHOpPBOHV amd Tov XpnoT.

4. AwrtiBevionr emiong 000veg mpoegdomoinong Kot TPOEWOTOMGES EAPVIKNG

TOPOLGIAOTC.
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O ypnog unopel va emBewpel T0 GVGTNUA GE OTOUONTOTE 1) G€ OAEG TIC TOPATAVD

HOPPES TOVTOYPOVOAL.

5.1.1 ZooTnua AtreuBeiag Zuvdeong ETriBAewng Xdptn
To MineSuite emitpénel otov ypnot va wodyel évav DXF ydptn opuyeiov yia v
emBedpnon tov e&omhopov. O online Xaptng Opvyeiov enttpénel Aeitovpyieg OTMG:
e  Tnv mavopopukn AMyn, TV pneyébovven, TV TPocapoyn oty 000vn KTA.
e To opnoo kot T0 dvorypo otpopdtov mov Tepthapupdvel TV Topovsioot
HOVO GUYKEKPIUEVAOV KATNYOPLDV TNG CLGKELT|G.
e Tnv axolovbia N TNV £YKATAGTAGT LIS CLGKELTC.

o Tnv AMyn TopopETp®V OGS GLGKELTG.

e Tnv avdBeon 1 ™V amocTOAN EVOC UNVOUOTOG GE U0 GUGKEDT).

[ Online Mapping - German Creek =~ 7 = =

oo
|

e

="
[ >

2ynua 5.1: Tomik amekovion xaptn opuyeiov.

5.1.2 AmreuBeiag Z0vdeong ZuoTnua EmiAsewng E¢epeuvnTti

To MineSuite divel v dvvatdTTO EMOEOPNONG OAOV TOV CLUGKEVOV GTNV LOPPY

evog owelov epguvnty. Emidéyovtag omowadnmote cuokevy] mopovctdalel OAeg Tig
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TOPAUETPOVS YO TNV GVGKELY] LE TIG TOPOVOES EKTIUNGELS. O ypNoTnS umopel emiong

va opicel amd vty TV 0006VN TNV GLOKELT.

Exploring Processes - German Creek Open Cut Mine/04-1

1 MineSuite Online
@ [ Processes
@ 8] Loader
©- 6] Front End Loader
@ Fuel Management
® 6] Fuel Truck
©- iy Fuel Truck 823
©- (8 Fuel Truck 821
Lo @ Transfer Point
@ (6] Lv Fuel Station
©- 8 5C LVFS
©- i CC LYFS
@ i GC LVFS
@ [6] Hv Fuel Station
@ B Serwvice Truck
® O] water Truck
©- (8 \Water Truck 805
®- [§; \ater Truck 804
©- |8 \Water Truck 803
@ @ Miscellaneous
@ 6] Light Diesel Plant
@ (8] Light vehicles
@- 6] LLight Vehicle Fleet]
@ Production Truck
® €] Rear Dump Truck
@ [, RD Truck 507
©- (% RD Truck 502
©- {4 RD Truck 501
oy @ Belly Dump Truck
@ 8] Grader
@ [©] Grader
©- (% Grader 253
©- (% Grader 252
@ Dozer
©- 6] Dozer Rubber Tyre
©- |€] PP Dozer
@ [6] oC Dozer

2ynua 5.2: Tomky anekdvion GLGTHUATOG TAONYNOTG TANPOPOPLDV.

5.1.3 ZooTtnua EmiBAeyng

Ymv emifreyn avt) o ypnotg umopel vor emAEEel pio opdda OlEPYOCI®OV KOl VoL
emAé€el va emPréyet pio opdda and KPI yia avtég tig diepyacieg oe otiies. Avti 1
eniPreyn emtpénel oTOV ¥PNOTN Vo EMBePNOEL TOAAEG Kpioeg TANpopopies o pia
povo 006vr. XopoktnploTikd 0 yproTng UIopel va £xel TOAAG TéTola mapdbvpa: Eva

UE QopTNYd, AALO LE POPTOTEG KTA.
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5.1.4 EtiAeyn MNposgidotroincewyv

O xpNoG Wtopel vo, S1OUOPPMOCEL TO GLGTNLO TTOL TAPUKOAOLOEL hote vo BEcel oe
opla TI§ TOPARETPOVS TTOV givart evotapépovcec. Otav n mapdpetpog vrepPaivel avtd
Ta OplaL KOTaypageTol o Tpogdomoinon. Ot KpITikég TPOEOOTOGELS UTOPOVV VoL
dwpopembodv  étor wote vo  gpeoaviCovtar  Eoevikd  O0tov  cvpPaivovv. Ot

TPOEIOOTTOGELS AMOCTEALOVTOL GE GUYKEKPIUEVA LOVO GTOUO.

5.2 Tepuariko EmiBAswnc amré Améoraon

Y& moAAEC etaupieg ot embBewpntég Ppiokoviar oto Vmabpo mapd o€ Evo dMUATIO
eléyyov. Xe ovtég T ovvOnkeg to MineSuite mapéyelt éva Popntd Teppotikd
Embedpnong (RST), v da O06vn Agng (GTS) mov Ppioketon otnv Koumivo
eEomhopo tov vraifpov eEomhopnod. Méow ovTod TOV TEPUATIKOV O EMIGTATNG
pumopet va emiPAéyel 10 GOVOAO T®MV TANPOPOPUOY TOL dlatifeviol 6Tov KEVIPIKO
vroAoylot. O emotdng eniong umopel va opicel cuokevt], Kabmg emiong va eAEyEet
TNV GLOKELY], OT®MG TOVIOOPOUOVS, KTA. Ot TPoEBOMOMGELS emiong peTadidovTol

GTOVG EMGTATEG TOL GLVOEOVTUL LEGM ToL RST.

5.3 Zuorjuara SCADA

2OUQOVAE PE TNV PLA0C0PI0 TOV GLGTNUOTOS OAOKANPp®oNG TG ASI, givol avaykaio
pepkég @opéc va Aappdvovror TAnpogopieg and Eéva SCADA 1 va kabopilovtal ot
Tipég kotohdyov SCADA. Ze avtéc Tig meputdoel o vmoroyioms SCADA
emkowvovel pe v RPU g PBdong tov MineSuite pécm tg 6vpag COM 1 1 g
COM 2 ypnowonoidvtag 10 tpwtokoAlo MODBUS yw va yoptoypa@noel Toug
eowtepkos VSM katardyovg péoa oto cvatnuo SCADA.

Avtol o1 KatdAoyotr mov £xovv evoloeépov Yo to MineSuite 1 To medio tov RPU Ba
StopopemBovv oto MineSuite g yeyovota evavtiov puag oepyosiog (. x. diepyacio
SCADA). Avmy mn oepyacia Ba £€xer v owevbvvon g RPU (devbBuvon
PAOIOPOVIK®V emtKowvmvidov) and v Bdon RPU. Ta gopntd RPU mov {ntovv tig
TIWEG amd AVTOVG TOVG KataAdyovg Ba Tig AdPfovv (ntdvTag TV T Tov YeYovOTog
a6 tov Kevipikd YnoAoyiot tov MineSuite og angvbeiog ochvoeon. O embBempntéc
™me meEPOYNG Umopodv va emkotvovodv pe 10 SCADA péco tov Kevipukov

Ymoloyiot tov MineSuite ot fdon.
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5.4 Dispatch

To MineSuite mopéyer &vav mponyuévo oAyOplOUO amOGTOAGV Yio vo. Olofétel
QOpPTNYE GE POPTMTEG Kot PTLAPLN PACICUEVO GTIS SOUOPPOUEVES GTPATNYIKEG TOV
xpnotn. Ot otpatnykés avtég mephapuPfdvovy Ty 1KovOTNTA UEYIGTOTONONG TG
TOPOYOYIKOTNTOS TOV QOPTMTH KOl TOL QOPTNYoL 1 T dtnpnon kabopiouévaov
pLOUOV Tapay®YNS eopT®TH o€ o andbeon. O adyopBuog eitvarl Baciopévos yopm
amd TNV AETovpyio. TPOKTOPIKAOV GLOTNUATOV. XPNolonolel 10 TPWTOKOALO
AwctHov Zvpporaimv kot teptlhappavel po oryopd Oov ot OVEKTANPMOTES TPOGPOPES
YTLTLOVVTOL OO POPTNYH. AVTO EMITPEMEL GTO GVGTNUA Vo, dlaTnpel TV emKovovio
pe HeTABOAAOUEVT TPAYLATIKY KOTAGTOOT Kol VO, 0AAGLEL TNV OTOGTOAY] QOPTY®OV
wote vo dwtnpetl €vav ovyypovicpd pe tov Kabopiopévo otdyo omoctormv. To
ovotuo Dispatch mailer onpavtikd porlo ko Pondd dueca oty Peitioon g
TOPOYWYIKOTNTOG GTO OPVYELN AVOLYTG EMPAVELNKNG EKUETAALELONC.

Ta mpokTtoptkd vToAoyloTIKA GuoTHHATA £Y0ovV BepnBel G 1 TO GNUAVTIKY
AVOKAALYT] GTNV OVATTUEN AOYIGUIKOV KO TNV VEQ ETOVAGTOCT GTO AOYICUIKO. ZTIG
UEPEC UG Ol TPAKTOPES €vOl TO EMIKEVIPO TOL EVOLUPEPOVTOS EK UEPOLG TOAADV
TOHE®V TNG TANPOPOPIKNG KoL TNG TEXVNTNG vonpoovvig. Ta cuotiuata tpaktdpwv
ypNowonovvtal o€ OAO Kol TEPIOCOTEPO  €LPElRl  TOWKIMA  EQAPLOYDV
GUUTEPIAAUPOVOUEVOV TOV GLGTNUATOV KPIGIL®OV OTOGTOADV, OT®G O EAEYYOG

evaéplog KVKAoQopiag.

5.5 MsraBoAn kai Eicaywyn Asdouévwyv

Ta dedopéva yio 10 MineSuite pmopodhv va cuykevipwBovv pe €vav omd Tovg
TOPOKATO TPOTOVG:

1. Mmnopodv va @Tacovy aTOUATO HEGM TOV GLGTHHOTOS TPAYLATIKOD YPOVOL

tov MineSuite.

2. Mmnopobv va gtdcovv avtopata pécw evog cvotiroatoc SCADA

3. O1ypNoTEG TOV GLOTNUOTOS UTOPOVV VAL EIGAYOVV AUECH GTOLYELD.
Ola ta dedopéva péco oto MineSuite teMkd cvvabpoiloviot Kot arobnkevovtal o€
eminedo Papowoc. To tunuo Apeong Eioaywyng ko Aopbwong Xtoryeiov tov
MineSuite (MDE) enttpénet otov ypnom va emiPAEyeL, va €164yl Kot va d10pBmacet

ototyeio avd Pfapdta. AKOUO Kol G€ Vo GUGTNUA e AVTOUOT CLALOYT OedOUEVOY,
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GUYKEKPIUEVEG TTANPOPOPIEG TOV eV UTOPOVV VO GLAAEXHOLV QVTOUOTA LITOPOVV VO,
gloayBovv queca.

To MineSuite pmopel emiong va ypnowomombel vy vo amodnkevost
TANPOPOPIES Yo TIG AOYIKES dladikacieg oyeTIKEG pe TV Aettovpyia. Ot Tapdpetpot
oL opifoviol £VOVTL QLTOV TV JEPYUCIOV UTOPOLV Vo €60000V GUECH Kol Vo
avapepBoHv.

H 006vn MDE tov MineSuite yopiletor og dvo uépn. To mhve pépog g
006vng mopéyel oTOVG YPNOTEG Mo TEPIANTTIKY emPAeyn TG SpacTnPOTTAS TNG
Bapdwag oe ypagikny popen. To kdtm pépog tng 0B0vng emtpénel GTov YpNoTH Vo
gwodyer 1 va dopldoel OmMOGTOAES, TWES TOPAUETP®V Kol Adyoug otaxomng. H
€l00y®YN 610 GOVOAO TG umopel va yiveton pHEG® TANKTPOAOyiov, av ovtd givor
emBountd. H 006vn mepihopfaver éva mAn00¢ S10p0pPOCIL®Y ETAOYOV Yo TIC
dtepyacieg mov eivar vd emiPreyn, emAoyéC Tpomomoinong Kot dlaypaeng, KA. ot
omoleg amobnkevovial Evavtt Tov puluicemv tov ¥pnoTn, £T61 MCTE Vo UTOPEl va

avoiyel To mapabvpo axpimg pe tov id1o Tpdmo kdbe popd.
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Avayvwpidel TNV

AIOKOTITEG VIO

QTTO0TOAR ToU TNV €TMAOYNA
S eCOTTATTIONOU ﬁﬂg(\j,m)\wv’
EgomAiopoU XpovIKAg Trz(pcxywvr']g A
opigovTtag AlokoTTA KOTd SIOKOTTWV

Bapdiag ™ Bapdia

ifternoon Shift

- | ) AsgnMode @ Production ) Delay

L4
[ JEquipment Assignibtode
13.00

[ serestea
16:00 17.00 1g:00 22,00

2100 22:00
.

RD Truck 502

¥ i

L]

Parameter | Total Cubic Metres w | Segmt

Value ooo Time Certificate

Source Destn Personnel

Remark | |i|

Add
Parameter | Time | Walue | Affribute \ Cerlificate \ Source | Destination | Personnel \ Remark

Total Cubic Metres | NiA 9074.00 MiA A U-4-hht1 Maone iR
Prime Cubic Metres MiA 0.00 A TiA L-4-iht 1 Mone i
Mo. of Swings MIA 283 [ MIA U-4-mht1 Mone IR
Rehandle (%) A 0, INiA A U-4-hiht1 Haone iR
Coal Mined () A MIA A U-4-hit1 Mone iR
Coal Uncovered () [MA INiA (R3] U-4-hiht1 MHone IMi&
FPowder Factor (ko |MNIA 0 A [SliA U-4-hilht1 Mone [0

MapdaueTpol
TOU

ETTIAEYUEVOU
eCotTAIoOU

Zynua 5.3: H 006vn dueong stoaywyng dedopévov.

AsgnMode Start [15:23:20 Mode
Source |{Selectjinpit '| Destination Personnel |DANIEL -
| Add ‘ | Mo dity | ‘ Delete |
] =
Start Timestamp [ fi Select a Location [ Personnel
2000-02-07 15:00:00 Select an item from each of the location levels below. The combination of all the levels DAMIEL
2000-02-07 15:23:20 makes a location. Hit <Enter>to commit the selection or <Escape> to cancel. DAMIEL
P'rl|c v‘Strip|1 v|
Searn ‘an - ‘
OK Cancel

2ynua 5.4: O66vi MDE — [TapdBvpo omoctormv.
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Parameter |Imal Cubic Metres v | Segmt

Value §074.00) Time Certificate

Source Destn Personnel

Remark ‘ ‘ﬂ

| Add | | Modify | ‘ Delate |
Farameter | Tirme | Walug | Atribute [ cenificate | Source [ Destinaion [ Persornel | Retriark

Total Cubic Metres | RIA 9074.00 IA INFA U-4-hih1 Mone [0A
Prime Cubic Metres b 0.00 MiA L) U-4-mht1 Mong PMiA,
Mo, of Swings [rd, 283.00 Ry A LJ-4-hihd1 Mone [0,
Rehandle (%) [rd, 0.00 Ry A J-d-hihd1 Maone [0,
Coal Mined { [rA, 0.00 A A -d-hih1 Mone [H0A,
Coal Uncovered () NS 0.00 A INIA U-4-mh1 Mone MiA
Powder Factor (k... NS 0.00 A INIA U-4-mh1 Mone MiA

2ynua 5.5: O06vn MDE — napdBopo mopapétpwv.

Delay Start |15:00:00 Delay End [15:26:14 Duration |00:26:14 [ Carried Over [¥] Scheduled 1 100

Cause | None ~ | Besponsiviity | operational | category |- -|

Major ‘Fleet v| Minor |0perating v‘ Detail |0peratil:mal Shutdowen v|

Remark ‘Eludget non-productive day. |i‘
| Add | ‘ Mo dify | ‘ Dealete ‘

StartTime | Duration | Percent Delay [ Faulty [ Resp [ catenor [ Scheduled [ caried over | Remark
15:00:00 00:26:15 100 Fleet_Operating_... |None Operational - [l [ Budget non-produ...
15:26:14 00:15:27 100(Fleet_Opearating_U.. |Loader 322 Operational [} [v]

272948 n0-30:11 100 |Fleet_Dperating_U_. |Laader 322 Dperational [} [v]

2ynua 5.6: O06vn MDE — ntapdBupo dtakommv.

5.6 Anuioupyia Avagopwy ZuoTiuarog

Moadli pe to MineSuite mepthapfavetal Eva eEapeTiKd TPONYUEVO KOl GIAMKO Yol TO
ypNotn Tunpne Avaeopav ExevBepne Mopong. Méoa amd pia oelpd 0dnydv £vOeEng
Kot EMAOYNG, Kol Yopic yvoor tov Bdcewv dedopévov 1 s SQL, o xpriomg pnopet
va Topdyel avapopég VYNAOL avtiktumov. To tunua ovtd drakpiveton e 3 puépn: v

Epdton, t Zelida kot to gpyadeio Batch.

5.6.1 Epwtnon

To MineSuite divelt T dvvatdTa Vo SIOHOPPAOVOVTOL Kol VoL cOLOVTOL EPOTNCELS
pécm tov "Odnyod Epomoewv” (Query Wizard). Eivan pio otodioky| dwdtkacio, mov
cov emupénel va emié€elg tov 1 toug KPI ot ovokevn N 11 dwdikacieg mov
evowpépovv. H epomon eivon avamopdotaon pog ovaltnong omv  Paon
oedopévaov. T'evikd, potd v Pdon 0ed0UEVOV Y100 TIG TTTLYEG TNG TOPAYWOYNG, TNG
amOd00oNG KoL TNG BE0MG TV POPTNYADV, TOV POPTOTMV, TOV AmoBEUATM®V VAIKOV KTA.
H gphtmon mepiéyel éva cvvorlo kpitnpimv, To Omoiol YPNOLUOTOOLVTAL Y10 VO

kataokevaotel pio ONAmon SQL. H Pdon doedouévaov ektedel v epdon Kot
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EMOTPEPEL  LOPPOTOMNUEVO. OTOLXEIDL TO. OMOlOL EKTANPMOVOLV T KPITHPLL TNG
gpomons. Ta otoyeio umopodv va ypnowomomBodv yww vo ocvvoebobv e
LY PAULOTO, e CLUVOTTIKOVG KOTaAdyous N Yia va e€ayxbovv oe apyeio CSV. MoAg
onuovpynet pio epmdTNON popel va cwbel Yo tepantép® ypnon N Asttovpyio Ko o
OTOTEAECLOTO VO TTOPOVGLUCTOVV. XTI TOPUKAT® EKOVEC difvovion peptkd amd to
mopddvpo TOL TUNUOTOS OVTOV MG 00NYOG Y10, TOV XPNOTN Y10 VO TAPAYEL AUECH o

gpMTNON, Kot vo 000el 6TOoV avaryvadotn pio 10€a g amAdtnTag TS d1adkocios.

Egﬁhlew Query Type E3

b at type of queny do you want ot create™

Frocess -

Frocess

Frocess Targets
Stodkpile
Shipping
Transaction

Free Format S0L

Ok Cancel

2ynua 5.7: Emoyn TOmov epatnong.
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Eg-_?, Query Generation Wizard

Single Parameter Selection

Selectthe parameter that is to be compared between processes.

Parameter Availability (%) -

Scheduled Time
Available Time
Availability (%)
Utilisation (%)

Cubic Metres ' Dig Hour

| < Back | | HextProduction Time _$
Cubic Metres / Op. Hour —4

| b

Zynua 5.8: Emoyn mopapuéTpou evolapépovtog.

Kotd v emhoyn mmg evolopépovcos mopaptéTpov, epgaviletar otov ypnotm pio

Mota amd GUOKEVEG £VOVTL TV OTTOLMV £XEL OPLOTEL 1) TOPAUETPOG.

E%g Query Generation Wizard [ =] x]

Multiple Process Selection

Selectthe processes thatyou wantto see by adding them ==} to the Selected
Processes list

Bvailable Processes Selected Processes
Loader 332 sl RD Truck 501

BO Truck 555 il FD Truck 502

BD Truck 557 EES RD Truck 507

BD Truck 558 BD Truck 5451

Dozer 634 <= BD Truck 552

Dozer 682 BD Truck 553

Dozer 623 -

[ ¥

‘ < Back || Hext = | | Cancel H Help |

Zynpua 5.9: Enioyn eEomAiopon evolopépovtog.
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Eﬁfﬁ; Query Generation Wizard

Query X-Axis

Select the ¥-axis ofthe query.

¥-Axis Process -

Date fl
Day
Week
Month
Quarter
Year
Process

e

[ v |

<Back | | Next>

2ynua 5.10: Envoyn dEova X.

Eﬁfg": Query Generation Wizard [ _ []

Data Grouping
Select the data grouping to be used in this queny.

Group By  |Week -
Date-Shift -
Shift
Date
Day
Week
Month
Quarter

Y oar —

D

<Back | | Next> Help

2ynjua 5.11: Emioyn opadomoinomng.
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E;g Query Generation Wizard [ _ [ ] |

Query Hame

Enter the name of the queny.

[v| Save Query

Query Hame (A Demao Guery

<Back || PRunt || Fnish | | cancel || Help

2ynua 5.12: Anobrjkevon epdtNoNg.

Mia epwtnon pnopel va opyavwbet dpeca amd €d®, OTOTE GE AVTNV TNV TEPIMTOON O
xpNotng Ba kAnbel va emhééel mwg to otoyeio mpdkertanr va, mapovsiactel. Edv
emAeyBel o ypapiky mopovcioon mapaywyns, o xpnotg Ba kAnbei vo tpocdiopicet
TOV TOTTO TTOPOY®YNG YPAPIK®OV Ttapoctdoemv. Kapio dAAN emAoyr| oxedtoypaupatog

N TAPOLGIAOTNG OEV EMTPEMETOL GE ALTO TO TUN O

5.6.2 ZeAida

To epyoreio ceAida emTPEMEL GTOV YPNGTN VO ONLOVPYNOEL KOONUEPIVES OVOPOPES
oe omoodnmote oynuo M popen. To epyoieio oceridag emtpémel TV avamTvén
TEPIEKTIKMOV OVOPOPAOV UEYOANG emidpaong ywpig va elvar omapaitnteg Kamoleg
oeglotreg  mpoypappoatiopov. Ta  mopakdto cvotoTikd  givar  dvvatdv  vo
tomoBetnBovv e pio ceridn:
o Keipevo - og pia mowidio omd eovta, pey€dn Kot 110TnTEC.
e Awdypappo - TO OMOTEAECHO HIOG 1) TOAOTADV EPOTNCEOV UTOPElL Vol
TOPOVCIOoTEL 68 £va Oldypoappa. To StoypappoTo HTopodVv Vo TOTEAOVVTOL
amd paPoovs, OLASOTOUEVOLS PAPOOVS 1| GLGCO®PEVUEVOVS PAPSOVG, TOTOVG

YPOUU®OV. AVTA UTOpPoVV va EMGTPOOOLV, va Exovv tov d&ova péxpt 2 X kot 3
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Y Kot vor £(0vV TIG ETAOYEC Y10, TIG YPOUUES TAEYLOTOS, TO POVTA, TO VILOTO,
TIC KMpokeg, Ta 3D kot pia wotkidio amd GAAL YOpOKTNPIOTIKA.
o To amotéleopa amd pio | TOALUTAEG EPMTNCELG UTOPEL VO TAPOVGIUCTEL KOTA
TPpOTo GLVONTTIKO. Ot S1OHOPPOCIUES EMAOYEG OTOVG Tivakeg TePAapPdvouy
NV EMYPOPY] EKOECEDV, TNV EMYPAPT] CEAID®V, TNV EMLYPAPY OTNADV, T
oUVOAO, TNV VToonueimon oeAMdag kot v vmoomnueimon avapopdc. H
EPL0O0C NG EPATNONG, TO POVTA, T HEYEON Kol To TAEYHOTA YPOUUNG Eivor
OA0L SLOLLLOPPDOCILLAL.
H mepiodoc katd t omoio o1 €p®TNOEL TOV GEAIO®V TPOKEITOL Vo EKTEAEGHOVV
amotelel emiong pio SOpOpPOGIUN €mAOYT. MOMG o oedida cmbel, el&yyetan n
HopoON TG Kot €merta oMEETOL HOKPLY Yoo TNV €mOUEVN Agttovpyia yopig kdmola
TepUTEP® €100 Y®YN amd tov ypnotn. Olec ot ekbBéoelg oceAidmwv pmopovv va
eleyyBovv og amevbeiog cvvoeon, va tvmwBodv 1 va petatparovy oto HTML yua v
cvopfotomra pe To dtadikTvo. AkoAovBohv ewoveg amd TapdBupo TOL TUNHOTOS MG

001 YOG Y10 TOV XPNOTN Vi Vo Tapdyet pio ceAMoa.

=4 Page Edit/Preview [ [T} 24 Page Edit/Preview | _[T] %]

Cha29027 6403 Chant39027 6402

Mew Chart

New Table
Mew Text

Faste

Preview Page

Fage Border
Grid Seftings
Fage Settings

Help

Save And Exit

Zynpua 5.13: Emiloyn tHmov avtikelpévon yio dnpovpyia (aprotepd) Kot 0&ong véov

OAVTIKEUEVOD (0e€14).
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Chart Settings
Chart Queries

Select the cqueries that will prowvide data to the chart. These queries are
also termed 'wiews' in the context of chartineg.

Available Queries Selected Queries

ED Optime Coal Haul Report - BI=
ED Plant Reject
ED Tonnes Bin 2
ED Tonnes Taotal
ED TPH
Erealker Reject
Load Size

1] I

EID

<2

[4]
1

| »

Cancel Hext ==

Zynua 5.14: Emiloyn epmtoemVv yio SNUovpyio S1oypoppdtoy.
Chart Settings

Query Settings
Specify the date-range settings £or queries requiring it. All such queries
wust have their range specified before continuing.

rPeriod

|1 | |'ll1|'eek -

{71 Fixed DatefDate Range () Fram Start Of (@) To End Of

) Prompt for Date —Start and End Faint
@ Adwanced Date Properies D Last

1 This

D Today

@ vesterday

D Frompted

Query: Coal Haul Report - BD Tonnes ROM

Cancel =< Back Hext ==

2ynua 5.15: TIpoodopiopdg Teptdoov Yo TNV EpAOTNON.
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Chart Settings
Chart Views
Specify settings for individual wiews. Each wiew corresponds £o a query
gelected in the first step.
Selected Queriesiviews
Coal Haul Report - BD [ ¥ Axis Association Graph Type
% Primary ) Secondary T_. Line -
¥ Axis Association Legend jLine
® Primary ) Secondary [ | ocatter
Bar
QueryMiew Title - ‘Stacking Bar
|uIRepnr‘[-ElD Tonnes ROM| Yarea
| SymbolSize Line Witth +Pie
[» |_ |5 | |1 | v| Series 5 Colour
Cancel << Back Hext »>

2ynpa 5.16: Emioyn TOmOL YpagIKig TopAcTAoNS KOl GYETIKMV TOPAUETPWOV.

Chart Settings E
Chart Axes
Specify the properties for the warious axes of the chart, including the
title, font-sizes, and grid setccings.
Chart X Axes Chart Y Axes
Primary + | [ Display Grid Lines Primary ¥ | [vi Display Grid Lines
Axis Title Axis Title
Title Font Title Size Title Font Title Size
'Dialog ~| 10 ~| | |Dialog ~| |10 - |
Annotation Size Annotation Size
8 - [w] Automatic Azis Range |8 -
Min Value:
—_— Max Value: T
Cancel << Back Hext »>

Zynua 5.17: AMopdpemon TANPoQopidV AZova Yo TNV YPAPIKT TopAcTooT).
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‘:g Page Edit/Preview HE E

Table-B0r S 1E0

] R T R0

Zynua 5.18: Tlopaderypo GeAIONG PE TOALUTAN YPOPNLOTO KO TTIVOKEG.

5.6.3 EpyaAegio Batch

To epyaieio Batch divel otov ypnom v dvvatdTTa Vo OpLadomToLEt ol TotkiAio oo
celdec, étol wote va TpoypatorolovvTot pe pio pdvo Agttovpyia, pe métnuo evog
mAfkTpov. H mepiodoc katd tv omoio mpémel va yivouv ol epmTNoES amotelel pia

OLOHLOPPMOCIUT ETIAOYN.

5.6.4 NMpouTtroAoyiouog

Xe avTO TO TUNHO 0 XPNOTNG ivan o BEom va BETEL 6TOYOVE EVOVTL TOV JTKACIDV.
Ot KPI evavtiov tov omolov 6o mpobmoAoyiotodv ot  dladikacies, eivol
dwpopeacipol and tov ypnot. O ypnotg umopel va dtevkpivicel 10 VYog TtV
TPOVTOAOYIGUAOV Yo Lokpoypovieg mpoPAéyets, Yo Bpayvmpdbecueg TpofAdyelg Ko
vy kabnueptvoig otoyovs. To tunua Avagopdg EAe0Bepng Moporc eivar g Béom va
vrootnpitel Tov TPOUTMOAOYIGUO €VavTiOV TOL TPAyHOTIKOD TUTOL gkbBécemv. Ot
TOPOKATO €KOVEG KoBodnyodv TOV YpNnotn mopovcslalovtag To Pruato  wov

neprioppdvovtol 6tov KaBopiopd TV TPOVTOAOYIGUAOV EVAVTLO GTNV GLGKELT].
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[g—-_:‘; Budget Setup [ _ [T] =] |
Budget by KPI Parammeter

Select a shift-wvalue parameter, then specify the processes
against which the budget will be placed.

Available Parameters: |[Truck Tonnes -
Av. Bucket Load im3]) [a
Rehandle (%) u
Available Processes Coal Mined (f)
BD Truck 551 = Coal Uncovered (t) =
BD Truck 552 Poveder Factor (kgbom]z
BD Truck 553 ~ |Av. Dump Height (m) | |
BO Truck 555 Mo. of Loads
BO Truck 557 Truck Tonnes =
BD Truck A58 I |
Cancel << Back

| Ready Q
2ynua 5.19: Eniloyn mopapétpov kot eE0TMGHOU Yo TOV TPoHTOAOYIGUO.

Eﬁf’g Budget Setup M= E |
Budget Type and Period

Select the tType of budget being defined, then specify the period
in which it will apply.

Budget Type

Target -

Forecast
Re-forecast
Target

Forecy

Start Date: |2000.06.01

End Date: 2000.06.30

Cancel << Back Mext =>

| Ready Q

2ynua 5.20: Emioyn tOmov kot teptddov TpoimoAoyisov.
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E%Budget Setup !I:IE

Budget Assignment
Specifvy a budget walue for the process/parameter combinations
that were selected in the previous steps.

Selected Processes Selected Parameters
BD Truck 5451 - Truck Tonnes
BD Truck 552
BD Truck 553 Budget Value
BD Truck 557
BD Truck 258 Current Budget
| 1]
Cancel << Back Mext =>

!Continue to the newxt step

| Ready (]

2ynua 5.21: TIposdlopiopog TG TPoHTOALOYIGHLOV.

E%_:': Budget Setup [_ =] |
Target Shift Setup

Select those shifts within the budget range that are
'productive’', and thus which will be included in the budgetting

Date | Night | Day | Afernoon
2000-06-01 v vl [l |~ |
2000-06-02 v vl v
2000-06-03 ] ] [
2000-06-04 [ [ [
2000-06-05 v v vl =
2000-08-06 [ [v] [
2000-08-07 [ [v] [
2000-06-08 v vl ]
2000-06-09 vl vl ]
2000-06-10 ] ] [
2000-06-11 ] [ [ =

Cancel << Back Finish

| Ready Q

Zynua 5.22: TIposdopiopog kdbe Papdiag yio TNV Katavoun Tov TpobmoAoyisov.

5.7 Aiaxeipion Zroixsiwv

Onwg og 6A0 T0. GuoTHUATO, To dedOUEVA TTOL GLAAEYOVTOL Ogv givorl TTdvta aKplfn|
Kol KATOlES popég mpémel va avaivBovv Yo va yivouv axpifr). To MineSuite mapéyet

To. avoykaio epyoleia yia vo wpaypoatorombel avtn n Aettovpyio. Onwg pe OAa o

63



Zvotnuoto EAEyyov Asrtovpyiog Yraibpiwv Opvysiov Ilpofoln ko Encéepyacio [IAnpopopicddry

Ao Tunpota tov MineSuite, 11 TpocPaocm o aVTO Elvol ACPAANG KoL EMTPENTH LOVO
G€ QTOVG oL £xovv To Tpovoa. Emiong, vdpyet ixvog eEAEyyov Yo To TO10¢ EKave
v ddpbwon kot yio To ot NTav N apyxikn . To MineSuite vrootpilel v
Ol EIPIOT CTOWYELDY TOV TAPUKAT®O TOTMV:

1. Tpomomoinom AavBaouévav otolyeiov o€ pia cuyKekpiévn Papoila - e vt
mv mepintoworn  omowdNmote  Papdia  pmopel v avoktnOsi kor  pio
OLYKEKPLUEVN TTapAUETPOS Vo TpotortomBel. Ta mapddetypo évag AavBoaouéva
OLlEVKPIVIGUEVOG AOYOC Yo ptae BAGPN M v évav AavBacpévo apBpd twv
TOVOV OV PETOKIVIONKAY.

2. Tpomomoinon ototyeimv - 6 oplopéveg GLVONKES O TIES TTOV ELGAYOVTOL Y10,
pia Bapdia glvan pio extipnon g akppng toug adiag. Avtd cvpPaivet yati
ol aANOwég TWEG Hmopovy Vo VTTOAOYIGTOOV HOVO OO TOLG TOTOYPAPOVS
unviaio 1 mevOnquepa. Ot moapdpetpol avtég tumikd sivor pétpa mpodoov,
petaxivnong tovov ktA. To MineSuite enttpénetl 610 TPOSOMIKO TEPLOIKA VOl
dtver axpifeic mAnpogopieg 6TO0 GUGTNUA KOl VO KAVEL OOOTA TNV dOLAELL
EKTIUNONG TOV TIUOV Y10 TNV EMAEYUEV TTEPTODO.

3. ZupeiMmon tov amobEpnatog VAKoy - To MineSuite emiong £yl TNV KOvVOTNTA
Vo aviyveDEL TIG TOGOTNTES KOl TNV ot G€ €vo. amdBepa LAIKoY. Mécm
aVTOD TOL UNYOVIGHOV EMITPENEL TNV GLUPIAMMOT TOL GLVOAOL 1] TOV UEPDOV
evOg amofEHaTOg VAIKOD HE TIC TOCOTNTEG KOU TNV TOLOTNTO 7OV £YOLV

TPOKVYEL OO TIG LETPT|CELS.
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6. OAokAnpwpéva ZuoThpata EAéyxou AsiTtoupyiag

6.1 svika

XopoKTnplotikd 1Ttng emrvyiag tov MineSuite elvar M wKovoTTd TOL VO
TPocapproleTal 6TIG avaykeg TOv ¥pNoT. Avtd eivar dvvatd Kabmg To ThvTo GTO
MineSuite givol StopOPpEOCIA. XTO KEEAANO 0vTO O KAVOVUE [0 TEPUYNON OTIG
OLAPOPES OUOPPDOGILES EMAOYEG TTOV VTTAPYOLY 6T0 MineSuite, |Le GKOTO Vo EYOvE
pi drown yio TNV KavOTnTe TOL TPOIOVTOS VO SLUUOPPDVETAL GLUVEXDS TPOKELULEVOL

Vo TPOGAPUOLETAL OTIC OVAYKES [LOG.

6.2 Aladikaoiss

To kVplo yopakINPIoTIKd TG €PapUOYNS Tov MineSuite givol M TpaypoTomoinon
avoQOpPAOV EVOVTIOV TOV Ol0IKOCLOV KOl TNG OLOKELNG. ¢ €K TOVTOL Eglvan
oNUAVTIKO va, dtapopemBovv KatdAAnia ot dadikacieg oto MineSuite. Ta onpavtikd
otoyeio wov Oa mpémel va Aapupdvovioar vToOY” Kotd TOV 0PIGUO TV SLOOIKOGIDY TOV
MineSuite stvat:

1. 'Ot 10 MineSuite dev glvar éva chotua dtayeipiong otoryeiov. Qg ek To0TOL
poévo ekeivi) m ovokevr|, mov mpEmel vo. ovaeepbel evavtia, mpémer vo
kaBoprotel péoa oto MineSuite.

2. To MineSuite pmopei eniong vo eAéyEetl TIC AoyIKEG dadIKaGieg Kat dgv glvat
LUOVO TTEPLOPIGUEVO GTO PLGIKO EEOTAMGUO 1) OTIG SLOOIKAGTES.

3. Ot gpdvol amdkpiong eivar cuyvl SNUOVTIKG KPLTHPLO OTodoyNG amd TOVG
ypnotes. Anonteiton 1o MDE va vroAoyiletl T1g mAnpogopieg yio kb pio amd
aLTEG TIC Oadkacieg mptv apyioet pia Papdia yio TV elcaywyn ototyeimv. g
€K T0UTOV, éva Heydlog aplipog S10d1KacidV YmpIig £va IKOVOTOmTIKA 16 VPO
VAMKO, pmopel vo odnynoel oe mo opyovg ypovovg amdkpiong. Eivan
onNUovTIKO vo Anedel avtd vToy.

210 Mo VyYNnAo eminedo to MineSuite dlapel OAeC TIG oviotNnTEG OV KaBopilovion
péca e autd 10 TUNU o€ 4 opddec. Avtég etvan ot dtadkacies, o eE0MAMGNOG, Ta
Tufpota Kot ot Bondnticéc dwadikacies. Evd ot fondntikég dadikacieg dev pmopodv
va gheyyBo0v Yo TIG TOPAUETPOLS (XPNOYLOTOIOVVTOL LOVO MG TNYEG KOl TPOOPIGHLOL),
OLec o1 AAAe €yovv v 1010 Aertovpyia. Katnyopromolovvion vd oty ™ popoen,

KaBapd yio va fondncovv va yivouv katavontég and tov ypnotr. To £ykvpo chvoro
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TNYOV KOl TPOOPICUAV Yo évav €E0MMOUO givor emiong SULOpPAOCIUO amd TOV

xpHo.

EE’,%HineSuile Console German Creek Open Cut Mine [Open Cut, Underground]

MineSuite [Data Entry Reporting Online  Flanning Setup [Data Management Help

Frocess Types

Fila FRecard
Lahel Ahhreviation Category

Loader Equipment

Crozear Equipment

Crragline Equipment

zrader Equipment

FProduction Truck Equipment

Light Wehicles - Auxiliang

Miscellaneous

= Process Types-
Underground Equipment &

Fleet Tazks |/General

Freparation Plant

Ganrice Trud Label| |A Lemo Equipment Categorny
Fuel Management Abbreviation |

‘ New | | Edit ‘ b ategary |Equi|:'ment

M | Ok || Cancel |

Ix on GLENNFC | |

Zynua 6.1: TIpocappoyn TV KOTNYOPLOV EOTAIGUOV amd TOV ¥PNOTY.
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Assignment Restrictions

Saurce Restriction

Location Type Inpit

Lump

Reject Stodkpila
Frocess Subtype |Other Coal Stockpile
Coal Stodkpile

Bin

TruckBin

Process Type

Assignment

Cancel

2yiua 6.2: Tlpocappoyn tov Eykvpov [Inydv and tov ypriotm.

EHineSuite Console German Creek Open Cut Mine [Open Cut, Underground]
IineSuite [ata Enty  Reporting  Online  Flanning Setup [ata Management Help

=
FProcesses

File Record

Process Subtype Lahel Ahbreviation |Production Event| Modes Carry-Over Assi...
Light Diesel Plant |Float 554 OCca5g Equipment Sche...
Grader Grader 252 oczaz Equipment Sche...
Grader Grader 253 ocza3 Equipment Sche...
HW Fuel Station G0 HWFS B Mone

L Fuel Station GCLWFS Mone

L Fuel Station CCLWFS Mone

L Fuel Station SCLVWFS Mone

Belly Dump Trude |BD Trod 551 Ocas Equipment Sche...
Belly Dump Trude B Truck 552 OCasz Equipment Sche.
Belly Dump Trude |BD Trudk 553 ac|
Belly Dump Trude |BD Trudk 555 ac|
Belly Dump Trude |BD Truck 557 oc (Genem hﬁﬁﬁ
Belly Dump Trude |BD Truck 558 ac|
Rear bump Truck  |RD Truck 501 oc]| Frecess Subtype |Be|lv bump Truck | b |

Fear Dump Trudk  |RD Truck S02 ac|

& [

dOooooooD
OOEREEICCE

.
Processes - BD Truck 552

Label B0 Truck 552 |
Fear Dump Trudk  |RD Trudk S07 ac|
Fuel Truck Fuel Truck&21  |OC|| Abbreviation \ocssz |
Fuel Truck Fuel Truck 823 (0]

Modes |:|

| Mew || Edit || Delate

Carm-Cwer Aszignment |:|

Auto-fssignment Intenal (mins) |D |

MDE Sort Order 11 |
Froduction Event |Equipment Scheduling | - |
| < Prew | | Mext = | | Cloze | | Apphy |
[ [x on SLENNPC | |

2ynua 6.3: Tlpocapuoyn tov EEomAiopnod and tov ypnot.
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6.3 Tomro@soisc — Oéocig

Kabe meproym mepthapfdvetl didpopeg tomobecieg 0mov Ppickovror To LAIKA. Mepikd
amd ovtd eivar ekokaEég and omov eEophoceTal o peTdAievpa, amofEcels VAIKOV
OTLG OTO1EG EIVOL GVCCWPEVUEVO TO HETAAAEVLLO, GE doYElR TTOL givor YeRdTa KOl TNV
cuvéyeln (o, oe TEPLOYEG OMOL evomotifevtal To vEEpKEinEV, 0E OEENUEVES
KOLGIH®OV amd 6oL KOTOVOAMVOVTOL To Kowoluo  KTA. [ToAAd amd ovtd Ba eivon
eEaIPETIKNG onuaciog ywoo v mepoyn, Kabog givar n nynq omd O6mov ta VAKE
eEopvocovTal 1 GLGGMPEVOVTOL KOl Hopel va KpBovv ovoykaic To OTOTIoTIKA
otolyeia tov MineSuite yio avTég TIC Ton00esieC.

Etvaw onpavtucd va tovicovpe 61t to MineSuite vroAdoyilet T1g mocdTTES TOL
petaktvovvral and Tic Tonofecieg 1 To 160LVY1I0 TV BECEMV LE TO VO EMONUOLIVEL TV
kivnon tov vAMkov pe v Ponbeta tov eEomMopov kot ¢ 0éong wg Ty Tov 1 ®G
TPooPIod Tov. Q0TOCO 01 MocHTNTEG OV amobnkedovior dueco evavtiov Tov
Tomofec1OV, AL €lval TO AMOTEAEGUO TOV VTOAOYIGUAOV OTav 1 TomoBecio NTov M
YN M O TPOOPIGUOS Yo TNV Kivnomn tov LAIKOL omd pio Oodtkacio HEcw LG
dladKaciog TopaUETPov (1. . 01 TOVOL TOL POPTNYOV Od TNV TNYY| GTOV TPOOPIGUOD).
To MineSuite emTpémel 6TOV YPNOTN TNV OUAOOTOINCN T®V TOMOOESUDY GE
Katnyopieg. Avtd emutpénel va mpoodoptobel n kowvn Asrtovpyion evévtio oe €va
TEPOPOUO Bécemv  (YpPNOYWOTOIDVTAG TUTOVG OEce®V) avii TOV UEHOVOUEVOV
Béocmv.

Mepikég Oéoelg eivar tomoBetnuéveg oy oepd. o mapdderypo oe €va
UETOAAMPVYEIO  OVOLYTNG EMIPOVEIOKNG EKUETAAAELONG Ol mePLoxEs  €EOPLENG
opifovtar pe v ypnon wog cvupaong Exoxapnc-Ampidac-Kottdopatog 1 pepikég
oopés  Exoxapns-Awmpidag-Mrrok-Kortdopatoc. To MineSuite emtpémer v

Slopdpemon tev totobetnuévav o€ oelpd BEcemv.
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E"g,% MineSuite Conzole German Creek Open Cut Mine [Open Cut, Underground)
MineSuite [Data Entry Reporting  Online  Planning Setup [Data Managemant Help

Location Type

Dragline Inpit Source Usage | Source and Destination - |

File  Regord
Location Type Usage Levels SP Repors [Stacking Event Reclaiming Movernent
Inpit Source 2 D Bidirectional (... | &
TruckBin Saunce 1) D Bidiractional (...
Bin Destination 0 [ Riditestional ¢
Coal Stockpile |Source and De... [ Location Type -
Other Coal Sto.. | Source LI |
Reject Stodipile |Source and De... gf|| Location Type
Dump Destination 0 "
Label |ﬁ\ Demo Location |

Tank Soume 0
Water Area Source 0

0

Contractor S'pile |Source and De...

Lewels (0

| MNewm | | Edit | | Delete |
E Used in Stodipile Reporting
Stacking Event | Truck Tonnes - |
Feclaiming Event ||Tlud< Tonnes v"
Lirection of Movement | Unidirectional (e.g cireular S/P) - |
N | = Prew | | Mext = | | Ok | | Cancel |

Ix on GLENNFC | |

2ynua 6.4: Katnyoplonoinon tonobecidv e fAcn tnv AELITOLPYIKOTNTA.

Location Type - Inpit

Location Lewvels

Location Type Lewel

Inpit

Inpit

Inpit

Zynua 6.5: AMofodcpévn torobecia.
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E\gjﬂineﬁuite Console German Creek Open Cut Mine [Open Cut, Underground]
MineSuite Data Entry Reporing Online  Planning Setup [Data Management Help

I Location Type

File Recaord

Location Type zage Levels SF Reports [Stacking Event] Reclaiming Movement
Inpit Source 2 ,j Bidirectional (... |&
TruckBin Source u} D Bidirectional (...
Bin Destination u} D Bidirectional (...
Coal Stockpile  Source and De... a E Truck Tonnes Truck Tonnes Bidirectional (...
Other Coal Sto...|Source u} ,j Bidirectional (...
Feject Stockpile |Source and De... u} D Bidirectional (...
Lump Destination u} D Bidirectional (...
Tank Source I~ =

Location Type - Coal Stodppile

Source

Cragline Inpit s

Contractor 3'pile |(Source and De...

Location |Location .| Product (Segments| Inllse |Shipping .| Auto Zero
‘ o | | i | ‘ Delete [|FOMA  [Coal Stock...|Nene o [¥ [ [
ROM B Coal Stodk...|None 0 [v] [l [
ROM Coal Stode.. [None 0 [¥] [l [
FS 1 Coal Stode.. |Nane o I [ (|
Fs2 Coal Stodk.. [None 0 [v] [ [
F5 2 Coal Stodk...|None 0 [v] [l [
Fo 4 Coal Stode.. [None 0 [¥] [l [
FS & Coal Stode.. [None 0 [w] | [
FS & Coal Stodk.. [None 0 [v] [ [
F5 7 Coal Stodk...|None 0 [v] [l [
FE & Coal Stode.. [None 0 [¥] [l [

‘ = Prew | | Hext = | ‘ Close | ‘ Apply ‘

l [x an GLENNFC | |

2ynua 6.6: llpocappoynq Katardyov TomoBesidv and tov ypriotn.

6.4 l'syovora

Ta yeyovota, ot TopaueTpol kal ot Kpioipot ogikteg amddoonc (key performance
indicators 1, KPI) givar avtodha&uor épot mov ypnoyomolovvtar oto MineSuite.
I'evikd, To MineSuite emttpénel GTov ¥pNoT Vo KATaypaeeL Vo GOVOAO TOPAUETPOV
evavtiov kabe pog amd T1g depyacieg mov kabopilovion (ektoOg amd Tig Pondntikég
Otepyaoieg) kol emione, va Slupopemvel eEl0moelg mov Ha amotedovv v Pdon yu
TOVG TaPOyOUEVOVS vIoAoYIopuovs. Ta yeyovota, ot mapdpetpor ko ot KPI givon to
MO ONUOVTIKO KOUUATL KOl KOTG GLVETEW TO TeMkO amotéleoua tov MineSuite.
Opilovv Tmg ot TANPoPopieg CLAAEYOVTOL, EAEYYOVTOL KOL OVOQEPOVTOL EVAVTIOV TOV
MineSuite. H yvdon tov arortioeov tov meddtn ko tov KPI, mov avaeépovio
evlvtia, elvol 10 KAWL oty emtuyn epoppoyn tov MineSuite. To MineSuite
EMTPENEL GTOV YPNOTN VO SIOUOPPDCEL:

e Tov titho TV KPI

e Tov tOomo tov MineSuite. Avtd kabopilet TOov Pooikd amobnkevTikd

pnyoviopo péso oto MineSuite
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e Jlov eivonr e@appoocipo (mpaypotikdc ypovoc, YEPMVOKTIKY —EG0Y®YN

ototyelov, avaeopd)

e Tlwgvmoroyiletar.

E%':Hineﬁuile Console German Creek Open Cut Mine [Open Cut, Underground]

MineZuite [Data Entry Reporting Online  Flanning Setup [Data Management Help

I:I Ewent :

File FRecord

Lahel Lnit Type Sort Or. [Ext. Lah._ |Bxt La. |Bxt Lah. |Bxt La | Ext L.

Equipment Scheduling Shift Wal a -

Scheduled Time Shift Wal u}

Aorailable Time Shift Wal u]

Aorailability (% % Shift Wal u]

LHilization (%) % Shift W al u]

Operating Status WaliTime aa

Total Cubic Metres Shift Wal 1

Frime Cubic Metres Shift Wal 2

Cubic Metres / Dig Hour Shift Wal a

Froduction Time Shift Wal u}

Cubic Metres/ Op. Hour Shift Wal a

Ma. of Swings Shift Wal 3

Swings S Op. Hour Shift Wal u]

MNo. of Loads Shift Wal 0322

Load Factor Shift Wal u}

Truck Tonnes Shift Wal u}

Rau Coal 't i) Shift W al u]

art Seale Ewent - Utilisation (%)

=N ET [@eneral [ Ext Labels | Enumerations | Options | Model |
Type [shitt val [+]
Label  [utilisation (%) |
Unit |% |
Sort Order |D |
M | < Prew ‘ | Mext » ‘ ‘ Ok | ‘ Cancel ‘
[ [x on GLENNPE | |

2ynua 6.7: Opiopodg tov KPIL
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E%‘:Hineﬁuile Conszole German Creek Open Cut Mine [Open Cut, Underground]

MineZuite [Data Entry Reporting Online  Flanning Setup [Data Management Help

Ewent- No. of Swings

rGeneraI rE>d. Label=s rEnumeratinns ertinns |/ru10del |

Event |Process TypaProcess Sub. | Pracess |Pre MDE|MDE|PostMDEMISJE.F.| [0 .| . [.m.| [E.|c.
Mo, of Swi... |Dragline Haone Hone [w] [w] ] W] | o [N 0. 0. 0.zZ.

‘ Mew H Edit H Delate | | < Prewv H Mext = | | Ok H Cancel |

Ewvent Model :
rE\rentl'Process rDescriptionIPeriod |/ru'lodule.l'ru'IDE rFormuIal
Execution
Stage
Order |0
Formula
Multiple Parameters (15 -
Multiple Parameters (M1
Single Parameter (MIS)
System Celay Duration (WIS
Delete Columns in table (WIS
eneral purpose column math (W50
Mieighted Average (MIS)
Frocess ode (MIS) |
Hew Calculate Balance from Process Events (Post MDE) - |
l lx an GLENNFC | |

Zynua 6.8: Kabopiopdg tov eEomiiopon mov apopd o KPI kot g e&icmwong yio tov

VTOAOYICUO.

6.5 KaBuorepnosic — AIaKOTTéS

H mpaypotoroinon avagop®dv evavtiov tov dlokon®v eivor pio amd T Kuplotepeg
amoltoelg pog meployns. H dwabesypomra, n xprion, o MTBF (uésog ypdvog peta&o
TV actoyldv), 0 MTTR (pécog ypdvoc yia emickevt]), To chHVOAo TV PAaPdV TOL
ovuPaivovv coyvd, Ta mapapTirate wov gival vrevBvuva Yo Tic PAAPEC KTA., OAa
wpoépyovror amd pion oution dtaxomnc. To MineSuite Swbéter v amopoitnt
Aertovpyio vrooTPENG ™G avoeopds PAaPdv, kobBmg Kot OAeg TG TapPAy®YEg
EPAPUOYES TNG.
IMa kB¢ drakomr to MineSuite ETTPENEL GTOV YPNOTN VO EMIKEVTPMOEL:
1. Emv YredOvvn Awdwkacia - oty dtodikacio Tov evBivetal yio TV SloKOon)
(umopel vo pnv  veiotator, Om®G Yoo TOPASEYHO OTIS OmePYies, T

ocafpatokvploka KTA. ).
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2. Xtov AOYO OlOKOMNG - M0 TPLUEPNG KOTOVOWUY, TNG ONUOVTIKNAG, NG
deVTEPEVOVGOG KOl TNG AETTOUEPOVS 1EpAPYiOG LE TV Omoio TEPLYPAPETAL M
OloKOTY).

To MineSuite mapéyet éva TAGVO TPUEPODS KATOVOUNG YO VO TEPLYPAYEL TNV

owakorn. Etvon o iepapyikr Kopla-Agvtepevovoa —Aentopepng kabvotépnon.

6.5.1 AiTioAoyia

XopoKTNpoTikd 0 KOPLOG AOYOG OlOKOTNG GLUVOEETOL GUEGH UE TOV TOMO TNG
dwdikaciog mov Tpokaiese 10 opdipo. Katd cvvéneia av o taviddpopog CVI2 frov
1] GLGKELT TOL TPOKAAEGE TO CPAALN TOTE YEVIKA o BewpnBel 0TL 0 Taviddpopog Ba
elvar dBéoog wg o Kvprog Adyog Atokonn|g yia emAoyn. Avtd cupfaivel €161 doTe
OAeG Ol KOBVOTEPNOEIS TOV HETOPOPDOV VO OTOTEAECOLV U1K OUAdO, OVTH TOV
Tawviddpopov. Q¢ ek tovToL 1 Aota ¢ Kdplag Atakomng pipeitar  Alota pe toug
TOTOLG JlEPYOCLOV TTOV OpileTar amd TOV ¥PNOTN.

o va moapéyer Ponbeia pe to MDE, 1o MineSuite divel 6tov ypnotn Tig
OYETIKEG EMAOYEG YO TNV EANTTOUOTIKY) GLOKELY. AVLTO yiveTanr cLVOLOVTOG TIC
oyetwkéc Kopleg Awoxomég pe tovg TOmovg Alepyasudv evaviiov Ttwv omoiwmv
pmopovoe va copPet 1 drakomn ko Kabopiletor e o akdOAoLON vTogvoTNTa. g €K
TOo0UTOVL givor évag GAAOG AOYOS 6TEVOD deGUOV peTald Tov Kdpiowv Alakommv kot Tov
Tonov Alepyaciov.

Etvon emiong mBavd ot 10101 Adyot dtokonng va 1600V evavTioV TEPIGCOTEPMOV
and pio oepyocwwv N tomwv cvokevadv. Etor o Koplog Adyoc Awakomng puog
Mnyovig pmopel va tebel evavtiov OA®V TOV GLGKELAOV OV EXOVLV UNYOVES, OTMS Ol
QOPTOTEG, TO QOPTNYA, Ta PutioPdpa Kovoipwv, ta Povtioedpa vepod Kot To
yeotpdmova. Ot Adyor Kvpuog Ataxomng mpémel emiong va dmpiovpyndnkov yuo
dlakomég mov dev eivan ueca amotédespa PAGPNS pog cvokevns. ‘Etol ) epyacia, ot
avepodlaopoi, ot apyieg, kTA. givor vroymeilot Adyor Kvprog Awokonng otav dev

VILAPYEL ELOTTOUOTIKY OlEPYACIO 1) GLOKELY.
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[ MineSuite Console German Creek Open Cut Mine (Open Cut, Underground)  [I=] E3

MineSuite [ata Entry Reporting Online  Planning  Setup [ata Management Help

I Major Delays n‘ﬂ E

File Record Delay

Major Delays - Dragline

Process Types

HAorailable Selacted

Loader None

Dozer
Grader
Production Truck
Light Wehicles

Cragline

Miscellaneous

Underground Equipment

Elont T o

< Prewv

[ Ix an GLENNPC | |

Zynua 6.9: Tapdaderypo Koatardyov Koprog Kabvotépnong pe tov EEomAioud yo tov

omoio givar Eykvpn n KabBvotépnon.

MineSuite

Major Delays

File Record Delay

Data Entry Reporting  Online  Planning Setup [ata Management Help

Labhel

Fleet

Dragline

Dozer

N |

Major Delays - Dragline

binar Delays

Major Delay

Labhel

Bucket

Chains

Cable

Electrical System
Environmental
Lube System
Labour

Fones

Minar Delays - Electrical System

Detail Delays

Minar Dela Label [Responsi.|Scheduled| Class

Electrical ... |Testing Electrizal | Internal
Electrizal ... |Protection ... |Electrical : Internal
Electrical ... tar ... |Electrical : Internal
Electrical ... |Motor Fault |Electrical : Internal
Electrizal ... |Calibrate ... |Electrical : Internal
Electrical ... |Power Lozz  |Electrical : Internal

I Ix on GLENNPE | i

Zynua 6.10: Tpocappoyn Iepapyiog Kabvotepnoewv and tov ypnot.
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E%‘:Hineﬁuile Conszole German Creek Open Cut Mine [Open Cut, Underground]

MineZuite [Data Entry Reporting Online  Flanning Setup [Data Management Help

Detail Dalays | FE E
File Record
Major Delay Minor Delay Label Respansihility Scheduled Class
Fleet Engine Cooling tlechanical D Internal -
Fleet Engine Engine Gen. Electrical lj Internal
Fleet Engine E:xhaust tlechanical lj Internal
Fleet Engine Fuel Operational D Internal
Fleet Engine Induction Electrical D Internal
Fleet Engine Lubrication Operational D Internal
Fleet Drivetrain Pocle Assy LH tlechanical ,j Internal
Fleet Crrivetrain Fodle Aesy RH tlechanical lj Internal
Fleet Crrivetrain Brake Assemblies  |Mechanical D Internal
Fleet Crrivetrain Brrake Assy LHF Mechanical D Internal
Fleet Drivetrain Brake Assy LHE techanical D Internal
Fleet Drivetrain Brake As' —
Fleet Drivetrain Brake sl DAE Delsys- BiEln fesy LAl
Flzet Drivetrain Brake Asl(m‘ﬁ
Fleet Crrivetrain Brrake As:l
Fleet Drivetrain Birake Ll-l hdajar Fleet | - |
Fleet Drivetrain Brake RI-I
Flzet Drrivetrain Brrake V.i hinar |D”“E“3i" | - |
| Hom | | Edit | | Dalete ‘ Label |Brake Assy LHR |
Class |Interna| | v|
Responsibility (Mechanical | v|
Scheduled D
MHeuy | < Prewv ‘ | Ok ‘ | Cancel |
[ [x an GLENNFC | |

Zynua 6.11: Tpocsdiopiopdc Emnpdchetwv mAnpopopidv Alokonrc.

6.5.2 Ar6doon Eubuvng

Kdabe dwokonn mpénet vo opeihetan kdmov. Avtd emtpénel TV OpadOmoiNGn Kot TNV
enoavopboon tov Prafov mov otnpiloviar omnv opdda 1 TV Agrtovpyio. TOL
gvBvvertal yu v PAGPnN. Ot puoucég PLAPEG Tov TpoKaAoHV dloKoméG oPeilovTal oe
AOYOUG MAEKTPIKOVG N Unyovikovs. Qotdso Oa MoV TPOVOUaKn 1 VTOPEN TOV
TOPOKATO EMTPOCHETOV OUAOWV:

o erovpyixn - vo. Satnpel TIC S0KOTEG Yo KOG, Yo TV EVAVN emévovon

VROGTHPIENG TOLYDONOTOC, Vi TO Ta&idt amd Kot Tpog v Pdorn KTA.
o Ay - va dwmpel T dSwkomég mov oyetiCovior pe  amepyieg,

cafpatokvplaka, pe eEomAopd fondnrtikd(mov dev amarteiton)
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Avtd PBonba va emPeformbel OTL M MAEKTPIKN, HNYOVIKN KOl AELTOVPYIKN
dwbecipudTTor vVToAoyileTonr €OKOAO YPNOIUOTOIDOVTAG TNV €VBLVI] ¢ KPUTNPLo
épevuvag kol Ot 0gv Bo meprhopfdavovior dAdec kabvotepnoelg pe VIEPPOAKES
evbiveg oto amotéhecpa g €pevvag. 'Etol, kabvoteprioelc 6mwg n epedpeia, To
copPatokiploKo, KTA. HIOopovv va @Epovv TNV vBOvn g ~"AAING " oupddag étot
MOTE va. unv mepAoppdvoviol o€ GALEG OLLAOES.

O ypnomc pmopet vo aALGEEL TV TpokaBopiopévn evBHVI OV Eival GUVNUUEVT] GE

£vav A0Y0 O10KOTTG.

6.5.3 Taivéunon

Ké&Be Aoyog owaxomng pmopel va oyetileron eite pe éva mpdPAnuo in-bye tng
GLOKELNG N TG opddog depyacsidv (to AdBog PplokeTar 6TV GUEST] EMPPON NG
ocvokevng) out-bye (eEmtepikol Tapdyovteg NTav vIevOLVOL Yo TNV SOKOTN) 1| ATAL
1 OLOKELT] dev NTav omapaitnto vo ypnowonombei. Kanowo mapadeiypata out-bye
dwKondv mephapPdvouy Eva yemTpOmavo mov anoppipdnke ened] o ytHmog Tov dev
NIV 0 KOTOAANAOG, M ML GLOKELN He KoyAleg mov otapdtnoe ywri dgv
LETOPEPOVTOV GE QLT O1 KOYALEC.

Katd tov vroloyiopd g Sobec1udTToc TG CLOKEVNG UEPIKES TTEPLOYXES
emBupoHv voL ayvorcouy TV dpa OV 1) GLGKELT GTAUATNOE AGY® £VOG TPOPANLATOG
extdg G Olayeiplong ¢ cvokevng. Mia mpocéyyion gival va ayvonBolv ot dtaKomég
mov d0ev &yovv gvBhveg unyavikés N niektpikés. ‘Evag aAlog tpdmog eivor va
ocoumeptAn@Bovv ot dwokomég poévo pe v in-bye taivopnomn. Qotdéco eivan
onuovTikd va emdeyel yior v To 1 KOTOAANAN GTPOTIYIKY.

Elvan onpovtikd va Bopdpocte 0t o ypnotng oev umopet va aAra&el v
taSvounon g OKomNG Katd TV Aettovpyio. Mmopel uoévo va opiotel pe v
UNYOVIKY] €YKOTAGTOOT. AVTO TO YEYOVOG Hmopet va ypnoiporombet yia va oplotel pe

TOV KOADTEPO OLVATO TPOTO 1 YPNON CVTNG TG OLUGOTOINCG.

6.5.4 TOtTOGQ

Kdabe owaxomn eivon eite mpoypoppatiopévn eite  oxl. Kotd ovvémewa ot
TPOYPOUUUOTIGUEVEG OLKOTES LEPIKES POPES aryvoouvTal 0Tav voioyiletar o MTBF,
o MTTR «tA. O 1Hmog ¢ drokomng ivan Tpokabopiopévog aArd pmopet vo adhoyOel

KaTA TNV Acttovpyia omd Tov YpnoT.
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6.5.5 Karnyopia

O gyyevig AOYOG Yol Lol K0T KATOlEG PopEC umopel va. evromiletan oe cuvdptnon
pe tov euoko. ' mapdaderypa ot Adumeg evog optnyold pmopet va Aldsovv. Avtd
umopet va Bewpnbel miektpwcd mPOPAnpa  evavtiov evog Adyov PBAAPNG TV
wpoPorémv. QoTOGO 0 TPAYUATIKOS AOYOS Yo TOV 0Toio GLUVEPT avTd pmopet va givat
n Ewopon Nepod. Avtd Ba pmopovoe vo onuelwdel evavtiov g Katnyopiog g
kabvotépnone. Ta  ypopruoato tov koBLOTEPNGE®V TOL  YPNGIULOTOOVV TNV
Katmyopia Atokomig ®g tnv opadomoinen unyevicpov uropodv va xpnoiporotnfodv
YL VO OVOYVOPIGOUV TO. KOWE TPOPANLOTO TOL LIAPYOVLV GE U0 TEPLOYN KO
KATOVEUOVTOL GE OLPOPETIKOVS TOTOVS GLUOKELMV (T. Y. EKTOIOEVLOT YEPLOTOV,
KatdkAlon vepoy k. T. A). O ypniotg mpoopetikd kataypaest 115 Katnyopieg

Awokomng.

6.6 Turmror Ouadwy kair Ouadeg

To MineSuite divel v duvaTOHTNTO GTOV YPNOTH VO KATNYOPLOTOMGEL TIG OVIOTNTES
e opadeg mov &yovv Vv dw Asttovpyio. Méoa oto MineSuite €va GUvoAa amod
Tomovg Opddwv €xer mpokabopiotel Yo va €xel kabopiopévn Asrtovpyio. Xtov
kaBéva and avtovg Toug Tuovg Opddwy umopel o ypnong va kabopicetl Evav apBud
opdowv. Kabe pio and ovtéc tig opddeg pmopodv va dtapoppmbodv €161 dote vo
wepiEyovy ploe N meplocdTEPEG 0vIOTNTEG TOL MineSuie (TpocoMKO, O10KOTEG,
owdkaocieg KTA. ), mov oyetifovron pe owtd. Ot TOTOL TV opddwV Tov KaBopilovtan
elvau:

1. TIpécPaocn oto Aoyioukd - Ponbdel va emonuavBodv ot opdoeg AOYIGUIKOV
oto MineSuite. Ta otoyeio g opddog o€ avt) TV opadormoinon eivor
amopOunpéva Pacilopeva 6to pevoy Asttovpyiog Tov Aoyispkov. O ypiotng
umopel, vwO ALTOV TOV TUTO OUAdNG, VO, UV ONLOVPYNGEL TEPICCOTEPES
OAOES.

2. TIpocPaon oto vAkd - H opddo ovtod tov TOTOL TapEYEL GTOV YpNoTn i
péB0do Yo va amaplOuncel £va. GUVOAO ORAS®MVY Kol VO, GYETICEL Pio GLGKELT
O100IKOOTIKOD TOTTOL evAvTia o€ KaBe opdoa. Mmopet Emetta o dtopa va ivot
owatebelpéva e Pl opdda. Avtd to. Atopo TOTE €XOVV TO TAEOVEKTNUO VO
UTOPOVV v JOVAEYOLV TAV® OTNV  GUOKELY] OTN  OdKAcioL OV

gmonpoaivetal amd TV opdoa.
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3. II\poua - o ypiomc 0Oa opicel 1o TANPOUOTE 7TOL UTOPOLV Vo
ypnowonombovy oty mEPOY] TOL  Opuvyeiov, OMOL TO TMPOCHOTIKO
opadomnoteitat.

4. Evbovn kobvotépnong - vwd autdv Tov TOTO OUddaG O YPNOTNG UTOopEl va
EMONUAVEL TIC OHAdES, OTIG omoieg M €vbvVN Yo o SloKOT UTopel va
GUGYETIOTEL.

5. Katnyopia kabBvotépnong - vd avtdv Tov TOTO OHAdOS O XPNOTNG UITopel va
emonudvel éva. GOVOAO KOTNYOPLOV TOV UTOPOLV vo oyetilovror pe po

dlakom.

6.7 NMpoow1riko — Bapdisg

To MineSuite ypeidletor va KAvel KATL ovoeopéc o Atopo pe to omoio Oa
aAANAeTOPa e 10 cvotnpa. Ot akdiovbot THmot atdpmv Tpénet va kabopiloviot 6To
MineSuite:
e Xpnoteg T0L AoYiGpkoy Tov MineSuite
o Xelplotég Tov €EOMMGUOD TOL GLVOELOVTIOL LE TO MNAEKTPOVIKO Tedio TOL
MineSuite (mpoopetikd aitnpao)
e Atopo mov mPOKETOL Vo €6Qyovv otoweion oto MineSuite péow g
Xepovaxtikng Etcaywyng Xroyeiov (mpoarpetikd aitnuo).
Ta dropa mov €yovv kabopiotel pmopodv va tomobetnBodv oTIC ouddeg mov

kafopiotnkav 610 TPONYOVUEVO TUNLLOL.
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E%‘:Hineﬁuile Conszole German Creek Open Cut Mine [Open Cut, Underground]
MineZuite [Data Entry Reporting Online  Flanning Setup [Data Management Help
FPerzonnel
File Record
PN Handle First Mame Last Mame Label
Cefault USERIL -
1 A5l ASl sl A5l
2 w i £ w
] Stewart Mckain Stewart hckain Stewart Mckain
12 GEVRA WINCE RABJOHNS WIMCE RABJOHNS
izBHOY BEVIM HORTOM BE“WIN HORTOM
GHC G E'
Lz Dammen | E5 Pesonnel - carL cibson
BRFLAT Al
Fleet Edwards G (AL 42120 |
GHAGAT J
| [ [akra |
Lrawid WWarrell EI
Peter Eckersley FI First Name |CARL |
JOHH J
| - [a1B50N |
JOHN BLACK J
GKRBL1  Latel [carL s1BSON |
GHIBLZ J
I F aszward FEERTR |
| Met H Edit | Werify P asamord [ |
MHer | < Prew | | Ok | | Cancel |
lx on GLENNPE | |

Zynpua 6.12: TIpocdo10pIGUAC YPNOTOV TOV GUGTNHATOG.

Pemennel - CARL GIBSON

FAugilable Selected

Mone
System Setup
Flant & Equipment Setup

Free Farmat Reparts
Fuel System Access

Flant & Equipment Lata Entry

Add
Flanning

[rata Management
Fixed Reports

Online

Remuove

Crozer Access

Loader Access

= Prew Mext = Close Apphy

2ynua 6.13: TonoBétnon kabe ypnot oe Lyetikn Opdoa.
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%Hineﬁuite Conzole German Creek Open Cut Mine [Open Cut, Underground]

MineSuite Data Entry  Reporting  Online  Planning  Setup  [ata Management Help

Shift Setup

File

Record

rShift Mame |/'I.I1feek Type rDay Type rShiﬂ Pesignment |

Diay ID | Shift ID | Start Time End Time Day Start
e Night 23:00:00 07 :00:00 [
E3T ] Cray O7:00:00 A15:00:00 D
je3%-s} Afternoon 15:00:00 230000 g I

Shift Assignment
| MHew H Edit | [red

Dray TE w
Shitt | gy =
Start 27:00:00
End 15:00:00

[ may Start

Hew | 2 Prew H Mext = | | Ok H Cancel |w

Ix an GLENNPC | |

Zynua 6.14: Tlpocsdiopiopdc Bapdiog kot Xpovov.

6.8 HugpoAoyio Opuyeiou

To MineSuite divel Tnv dvvTOTNTO GTO OPLYELD VAL AUOPPADGEL £VOL UEPOADYLO TTOV

YPNCEVEL GE LU0 TOIKIALD TTPAYULATOV:

1.

Vv wavotrTa vo. opadomotel TIC HEPES GE YPOVIKES TTEPLOOOVS EFSOUAdMV,
UNVOV, TPVOV KOl ETOV.

2V KovOTNTA Vo OUOPPAOVEL TNV GTPOTNYIKY] OVOUOCIOS Yol OVTEC TIC
TEPLOSOVC.

2V wovotnTa vo KoBopilet Tic HEPES TOV SIOKOTAOV.

Ov mnpogopieg mpobmoroyiopod otnpiloviol GTO MUEPOAOYIO KOl OTIG
TANpoQopieg HeTOTOMONG BOTE VO OTAVOLV TIC MEPES Omov yivetar o

TPOHTOAOYIGLLOG TNG TOPAYMYNG.

O ypnioteg Tov MineSuite propodv va kKabopicovv Tig puépeg Evapéng Kot ANENG tov

xPpOvVoL Kot KaBe pva xatd to £tovg. [1épa amd v nuépa Evapéng g efoopdoag

umopoHv emiong va kaboploTovv ot pPépe dakommv ¢ efdopddas kot tov £tovg. O

YPNOTNG EMIONG EXEL TNV KOVOTNTO VO SOLUOPPDOGCEL TNV ovoualopevn ocoufacn yo

TIG KATAAANAES TEPLOSOVC.
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f2: MineSuite Console German Creek Dpen Cut Mine [Open Cut, Undergro... M=l E3

MineSuite [ata Entny  Reporting Online  Planning  Setup [Data Management Help

Calendar
File

|/Ye.ar |/I‘u1|:-nth5 |/Un|:ur-:|duc'ti1re Lrawys |/Day3 |

Mie ehly

Available Selected

hlanday Sunday

Tuesday
e dnesday

Thursd ay

Friday

Saturday

Other

2000-06-20

2000.06.20

I Ix: an GLENNPC | |

Zynpa 6.15: TIpoGo10pIGUAC [ TOPAYOYIKOV NUEPDV (S0KOTMV).

6.9 Moiotnteg ka1 YAika

To MineSuite emitpénet tov €Aeyyo NG molOTNTOG UE TN ¥PNoN MG amd Tig 000
puebodovg:

1. EAéyyovtag tmv mowdTNTO G TOPAUETPO OV TiBETOL GUECH EVAVTIOL GE Lo
dwdwacio (w. x. M mopaywyn okdvne, M EW0AYOYN OKOVNG EVAVTIOL GTNV
TPOETOOCIO [OG SodIKOGIOG). TNV TEPIMTOON QTN M TOUPAUETPOS TNG
mol0tTNTOg Oev €xel Kopio OPopa HE U0 TUPAUETPO O Ol CLPUOL TV
Bayovidv 1 ot Tovol yuo T dradikacio. e avtég Tig cuvonkeg lvan dabéoiun
1 TUTIKT] OLAOIKAGTOL AVOLPOPUG.

2. Mg Vv mpocopuoyn MO MIOTOTOINONG TNG TOWOTNTOC GE O TOPAUETPO
TO10TNTOG HOG SLOdIKOGTOS (. % N YOPNTIKOTNTA VOGS YOPOUKTNPO GTO OO0

EMIGVVAMTETAL 0L TTIoTOTTOINON HE TTANpoopieg mowdtntag). H pebodoroyio
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OUTH HOG ETITPENEL VO, EAEYYOVUE TIG TOGOTNTEG KO TNV TOLOTNTO T®V VAMK®OV

o€ éva amofepa.
Kotd v mpaypatomoinon pog vraifplog e£0pvéng, n Olodkacion HETOPOPES e
QOPTNYO UEPIKES POPEG EAEYYETOL £TGL DOTE Ol OVOAOYIEG TOV POPTNYDV GE GYECT LE
ta. amofépato vAikod ROM (Baciloviot oto 6TpdUOTO LETOAAEVUATMOV TOV GKAPOLVY
0l POPTMOTEG) O1ATNPOVVTAL £TGL MOTE VO TAPOVV L0 GUYKEKPLUEVT] TOGHTNTO OO TO
amofepa vAkod. H aviyvevon g mowdtnrog pmopel vo ocvuPet povo petd v
UETOKIVIOT TOL DAMKOD GOTIC E£YKATOGTAGELS TPOETOLOGUDY Y10 TN d10d1KaGiaL.

Ot Tapdpetpotl moTonoinong g modTNTag UToPoLV va dtopopemBodv pHéca
610 MineSuite. Avtol efaptdvior amd 10 LAMKO mov gEopvocetan (Ty. Yy TNV
mopay®yn okoévng avlpaka, Beiov, 1 evépyela amoterel po amd T1§ TAPARETPOLS). Ot
TIGTOTOWGELG TOLOTNTOG XPNCLOTOLOVVTOL GE JLOPOPETIKA PEPN péoa oto MineSuite
(oTnV TOWOTNTO TOL GTPAOUATOS LETAAAEVATOG, 6TV ToldtNTa Tov ROM, ota tpéva,
otV vaOA®moN 6Tovg meAdTeG Kot otov oxedlacpd). To MineSuite emitpénet otov

yxpNotn va kabopilel TIg TOPAUETPOVS TOV EIVOL GYETIKES GTA OTOTOVUEVA GTAOL.
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7. Napadeiypara Eqappoyng

7.1 PuBuiorikoi Acikreg MNapaywyng

To Leigh Greek Coalfield, to povadikd avOpoakmpuyeio g Notog Avotporiag,
Bpioketar 550yu Bopera g Aderaidac. To opuyeio avrkel Ko drayepiletor am’ ™
NRG Flinders mwov eivar Ovyatpikry g NRG Energy n omoio éxer Pdon otig
Hvouéveg IMolreieg.

To opvyeio dwavépet 3,4 ekatoppdplo tovovg dvBpaka (kdpPovva) to ypodvo,
oto Bopewo Xtabud HAiektpiopod oto Apdve g Oykovota. [a va amoxoivedei
avtd T0 KdpPovvo, yivoviar ekokapéc oe 17 ekatoppidpilo KuPikd pétpa yepoaiog yng
pe ™ péBodo twv metovAwtdv miayiwv. H petakivnon tov dyovov koivppdtov
petoAdevpatog  mapokolovbeitar  cuveymdg €161 OCTE VA OAGQPOAGTEL T
ATOTELECUATIKOTNTO, TG EMLYEIPNONG 6TO HéY1oTo Pabuo.

To Iavovapio tov 2004 Eekivnoe éva oyéd10 PEATiOONS TOL TOPAYOYIKOD
pLOLOD TOV 6TOAOL €EGPLENG TV PACIKOV AYOVOV KOAVUUATOV LETOAAEDUATOG, TO
omoilo &yel Oegi&el mMOAAG vrooydueva amotedéspata péypt onuepa. O otdAOC TOV
Boaowkmv dyovav kodlvupdtov petodievpotog oto Leigh Greek amotedeitan amd éva,
P&H 4110 A niextpikd @todapt pe cvpuatdoyowvo kot Rig 240 tévev petapopseic
/popovikd. To oxédio emkevipmOnKe 61N GTEVH] TOPAKOAOVONGON TOV TAPAYOVIWOV
mov ennpedlovv Vv Tapaywyn tov eTvaptov tev 4100 A. T'evikd,  mapoaywyn sivol
GLVOLAGLOG dVO TTOPAYOVTWOV:

e  Tng wovoTnTag TNG UNYXAVIG TOL JOYELPLOTH] KOl TOV TANPMUATOS TOPUYDYNG

Vo EmMTOYOLV TOVS PLOUOVS AVACKAPNG TOV ATOLTOVVTOL OTOV SOVAEHOVV KOl

e Tov cuvoAKoD ¥pdvov Tov Aettovpyel To PTLAPL G€ KAOE Papdia.
H ocvpfotikn cuAloyn Kot avopopd Twv TAPOPOPLDY Y10l TOV EEOTAICUO TAPUYMYNG
oto Leigh Greek yivetor péom yeipoypapwv xoptidv and T opdadeg e£opvéng, ta.
omoio TEPVIOHVTOL XEWPOVOKTIKG o€ pia “Prod-Stats” fdon dedopévov. Av Kot avTtd T0
cvotnua gival yevikd kado sivon emiong evaicOnto o AaON cuALoYNG dedOUEVMV.

e Avoxpifela T@V KOTAYEYPOUUEVOV XPOVOV YOl YEYOVOTA KOl

o To avBpomivo AdBog oe cuvdvacuod pe T AovOasUEVT KOTOypapr dESOUEVOV

amd Tov Topén M AGON LE TNV XEPOVOKTIKN KOTOYPOQPN TMV OEOOUEVOV OTN

Baon dedopévav Prod Stats.
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‘Eva mopddetypo eivar 0 VTOAOYIGUOG TNG TOPAYOYNG TOV  UECTUEPLOVAOV
StoreppdTov. To OpoUOUETPO TV 0OMNYDV KOl TOV YEPIOTOV opyilel Kol TEAEIDVEL
oe dpeg, YOpig vo. vwoAoyiletar 0 YpOVOG TOPAY®YNG TOV Ydvetor eEottiog NG
ddpopung mov ypeldletor vo SlovicouV Yoo Vo, KAVOLV OStOAElpe 0AAG Kol Vo
eMOTPEYOLY o’ aWTO KOOMDS Kol Tov ¥POVOL OV ¥PELALETUL Y10 VO EMGTPEYEL O
€EOMAIOUOG / TOL INYOVILOLTOL GTOVG KOVOVIKOVS puOovg Toporymyng.

Mo va Pehtidcel T GLALOYN Kol Ava@opd TV OeS0UEVOV TNG TOPAY®YNS-
KAedi, €xel eykataoctafel to ovotnua aviyvevone mapoaywyns tng line suite ko
onuepa/ mpog 1o mTapdv veicTatan TNV TEMKY ££€TOOT TG EMTPOTNG. ApKETd neEpPN/
egopmuata / ovototikd g line suite éxovv ypnowomomBei yioo ™ cviloyn
O€dOUEVMV TTOV OTOUTOVVTOL Y10, TO GYES10 PEATIOONG TG TOPAY®YNS TOL PTLOPLOV
tov 4100 A.

O unyovikog eEomhopdg g Mine suite, copreplapoavopévon e Ypoptkng

006vng ayylypatog (mhvw), g povadog emeEepyaciag kot tov GPS younAng
akpifelog €xer eykatootabel otov apyikd eLomAoud TOPAY®OYNG, O OmOI0C
amoteAeitanl omd TEVIE povadeg ekokapng ko 13 petagopeic / popovikd. Ta
dgdopéva amd to medio oTéAvoviar otn PAcm XPNCLOTOIDOVING £VO. POSOPOVIKO
ocvotnpa dSumAovd avapetaddt 4800-baud yio va kdvel Tig TAnpopopieg dwwbéoueg o
TPAyLATIKO YpOVO Tio® 6TO Ypapeio.
Iotopikd, moivdpOupo KPIs extypodvior / a&lohoyodvial yuo. To GLOGTOTIKG TNG
TOPOYWYNG 0ALL 1 Topaymyn Tov eTLAPLoD TV 4100 A Kot TOV YEPIGTOV HETPLETOL
a6 éva peydio KPI. O puBuog mapaymyng BCM avd dpa- ta kuPfikd pétpo VAK®V
OV LETAKIVOLVTOL OVEL PO TTOV TO PTLAPL Elvan Ge Agttovpyia.

Kotd v owdpkel to0 mpdTOL HNRVO TOL GYediov MOV Qovepd OTL TO
mpopoto / opddeg mopoywyng oto Leigh Greek umopodoov pe cvvémewn vo
TETVYOVV TOVG OMOLTOVUEVOLG PLOLOVS EKOKOAPNG Yol OLTO TO PTLAPL KOt 1) 0ANOvy
pdKAnon Nrav va avENcovy 10 cLVOAKO péyehog tov ypdvov avd 12wpn Bapdia wov
AertovpyoHoe TO TLAPL.

[Mo va emtevyBel avTdC 0 6TOYOGC, EMPETE VO LELDGOVY TO GLVOAKS ¥POVO TOL
oxetiCovtav ~ pe  TIC  TPOYPOUUATIOUEVEG — Agrtovpyikés — kabuoTtepnoels,
GUUTEPIAOUPAVOUEVOV TOV EAEYYWOV TPV TNV EvapEN TG PAPOLag, TOV LECTIUEPLOVAOV
OLOAEUUATOV KOl TOV SWHAEIUUATOV Y10 KATVIGUO, KOOMDC KOl TOV KAEIGIHOTOS NG
Bapowag. Ta véa KPIS kabiepdbnkov yio vo ovomapiotovy TOVS TPOYUOTIKOVS

APOVOLG POpT®ONG TTapd T Yopuéva Aentd cuvontikd. Avtd to véa KPIS petprniay
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amd TOV TPOYUOTIKO YPOVO GE POAOL OTOV Ol TANPELS HETOPOPELG/ PLUOVAKE
avTopovV/ “Eepevyovy” amd To puNyoviko TTvo/ eTuapt. O xpdvog avamaploTd HOVO
TOV TPOYLLOTIKO TOPOY®YIKO YPOVO Yo TO OTVAPL Topd TOV cLUTEPIAaUPAVOUEVO Un
TopayOYIKd ypévo g “‘un eoptwong’ Omwg 10 TMEPMATNUO HOKPLYL OO TNV
EMPAVELD, O1POPETIKO TAEIOL, 1) VOOV LE LOPPT] KAEIGTLATOC.

Ot otoyol avamopdydnkav kol petadddnkav ce KabBéva omd To TEGCEPO
Tpodpoto topoynyns oto Leigh Greek. To ocbotua Mine suite ypnoomombnke
6€ VMOAOYOTEG  Ypageiwv 1y va  avomapoyfodv  mTponyoOUEVEG  GULVOMKECG
LETATOTIGES TAEVPDOV PNYUOTOS, EMITPEMOVTOG YEPOVOKTIKY UETPNON TOV YPOVEODV
aLTAG TG AvTIOpaoNG.

Amd ™ otiyun mov povo €6l evdeifelg opydvov yperalovtor Yo KdaOe
UETATOTION TAELPAG PNYUOTOS, T OAOKANPM OldIKAGIOL TOV  EMOVOANTTIKOV
non&ipatog ypelaletar yevikd AMyOdtepo amd TEVIE AEMTE, YPNOLUOTOLOVINS TNV
EMAOYN TNG YPNYOPNS TpomOnong(mapakdtm) yio va eEedtyBel ypriyopa dStapecov g
petotdémong g mAevpds pnypoatog. H emdoyn g emavéAnymg tg HETOTOTIONG
umopel va emavaAnefel yio ka0e petatomon, avamapdyovtag tig avapopss KPI ot
omoieg TOTE TPOPOSOTOVVIOL TGO GTO TANPOUOTO TOPOYMYNS, TANPOPOPDOVTIOS Yol
NV eNiTELEN TOV GTOY®V TOVS N Y10 OAALL.

Katd mv obpxeia g tpiunvng mepiodov oand to DPefpovdpro wg Tov
Ampilo, ovTd €xel HELOOEL TO GLVOMK(O AEmMTd MOV Ydvovtol o€ KAOe petotdmion
eEartiag tov pri&emv and éva péco 0po 45 Aemtav o 10 Aentd yAMtdvovtog 35 Aentd
elvat pa ovo1®OM G avENoN 6ToV SBECIIO TAPyWYIKO YPOVO LEG GTIV OMOEKAMPN
petTaTomon.

Ot Egyoprotég apyés KPI yua tig pr&etg tov petatomicemy mapéyovy ypnoya
ototyela Yo Tt g KabEva and To TEGGEPU TUPAYOYIKA TANPOUATE SOVAEVOLV OTIG
Owkég Toug adhayéc piéng, Kabmg emiong vwoypappilovy CLYKEKPIUEVES TEPLOYES Yol
€otioon wpokeipevov va emttevydel mepatépm Pedtimon.

Avtd 10 0YEd0 gpevvag Yo TV Peitimon mapaywyng topa Bo emextobel
6TOVG GTOAOVG devtepevovoag mapoywyng, P&H 2800XP 1o @tudpt pe miektpukod
oyxowi, ot ekokapeig Hitachi EX3600 kon Demag, kot o LeTourneau L1400 poptog
UTPOCTIVIG LEPLAS, OOV TAPOUOLEG PEATIOCELS OVAUEVOVTOL.

A6 TN oTypn| Tov gival 0 dVVOTO Vo TapoTpnOovV OAEC Ol ATOUOKPVGUEVEG
owdkaocieg kot o eEomMopndc amevbelog oe éva mePPAAAOV UEYAADV OVOLYTOV

opvyeimv, n enifreym kot 1 dayeipion Pasiletar oty avaeopd KPI. Avtd to oyédo
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€PEVVAC £xel OelEel OTL TO TANGIAGUA Kol 0 GVVOYIoUOG TV avopopdv KPI uropotdv
€ OPIGUEVEG TEPMTMOELS VO KPOWYOLV TO GLOTATIKG TTOV 00NyoOV GE OVTEG TIG
CLUPOTIKEG LETPNOELG.

Ot gvkaupieg vdpyovv Yo va egtdoovy mepontépm avtd ta KPIS kat yuo va
PLOOTOVY KATAAANAC pEe TOV 1010 TPOMO TOL €Yylve HE TNV KOTOYPOPT TOV
TPOYUOTIKOV Ypovev @optoonc. H ypnon tov Minesuite éyet emutpéyer v

OV G€ KAVOVIKEG GLVONKeEG dev Oa elyav avtopata cuAleyDel oe o cuveyn Paon.

7.2 A§iomorn MNMapaywyn MeraAAsuuarog

Katd v dudpketo tov MinLog 2002, 1o onoio avomapiotd to mpoidv tov Martek
Minesuite otv vad-Zayapo AQpikn TopnyyEay o peyolvtepo cvotnua Minesuite
MIS mov topa t0 Yepilovioaw ce OAOV 10 KOGHO, GTO OPLYEID UETAAAELUATOV
atcaAlov, oto anobépato. Kumba Sishen ot votio Agpiki.

To Sishen Bpicketoanr oty emapyic Tov PoOpelov akpwTPIOL Kol TAPAyEL
TeEPLGOTEPOLG amd 27 Mt amd petdAdevpo otcailov emoinc. To epyoctdoio
eneepyooiag oto Sishen amoteleiton amd TNV TPOETOWAGIOL TOV TPOIOVTOC, TO
TAOGIO Ko Kookiviopa, aglomoinon kot kookiviopo anevbeiag amoieidmong, kabmg
Kot avOpELET] LETOAAEDLATOG Kot SIEKTEPAIMON.

AgdopéVIg TG avaykng ¢ ayopds yo Tt mpoidv atatitny tov Sishen mov
gtvar vynAod Pabuov, to Sishen déyeton mEcEG €00 KAl OPKETA YPOVIO V. ovEAVEL
GUVEXDG TNV TOPOY®YN, KABDS ¥pNGIULOTOLEL TO VILAPYOV EPYOCTAGIO.

[Ma va egomhotel 1 drolknon pe To amapoitnTo GLOCTHHATE Yo TNV PeATiooon
TOV €pYooTdciov, to Sishen amoedcioe va kdvel o Ty PETPNONG GLOTNHUOTOSG
amoOd00oNG EKTOG TNG NAEPOTIKNG KPNTIOAG Y10 VO OVTIKATOGTGEL TO TOALO KOPLOLv
mhoiciov ocvomnuo. H Avon ypewldtav va eivor €0kd oyedloopuévn yioo v
Blopmyavia opukT®OV, EPAPUOCUEVT GE Eva KPS ¥POoVIKO TANiG10, va, vtootnpileTon
OO Mo TOTIKN €Topio Ko v Epyetal Yopig Tnv T Tov €vOg EKATOUULPIOL
dorapimv.

Ot Aertovpyikég amontnioels tov Sishen exteivovtay yOpm amd TV Katoym
£YKupav evtog PApdtog Kot TEAOVS TEPLOOOVL TANPOPOPIES XEPICUOD SLOOEGIES Y10
UETPNOELS NG OMOO0CNG TOV E€PYOCTACIOV OMMG KO Ylo. TNV VIOCTHPEN TV
amopdoeswv dwyepioelc. Emmiéov, to Sishen omaitmoe v Koatdktnon
OUYKEVTIPOUEVOV OTOlKElwV, ™ PAcN TANPOQOPIOV Yo TNV EMeEEPYacio Kot TiG

avaQopEs, To omoia Oa KatéAnyov o€ €vo S1EVPLUEVO CUGTNUO TTOV EEMEPVA TOVG
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O1APOPOLG SLUOKAGTIKOVG Ppayrovs. Tnv 1d1a oty Oa @pdvtile yia Tig avaykeg g
TOPAYMYNG, TNG UNYOVIKNG KOL TOV TOPAPTNUATOV TO1OTNTAG.

H MinLog éxet avantoéel d1apopo. HETPO. GLGTNOTOG TANPOPOPLOV YO TNV
napaymyn, amddoon kot dwyeipion (PPMIS)yia vo avtamoxpifei 611 cLUVOAIKEG
amaitioelg tov Sishen.

H vrootmpi&n tov Maptek diapepaidver 6Tt o1 fedtidoeic tov Mine suite Oa
evbuypapetovv pe TIc avaykeg Tov Sishen. Ot celideg Tov gyyepidiov LoyapiOuwv
&yovv avtikatootabel pe nmAektpovikég oehideg AoydapiOuwv (nuébodog ELS) otig
aibovoeg Eleyyov tov Sishen. To ELS mapéyet tnv katoyn dedopuévav Kot yeipokivnto
Kol outopata, kol mopovcldlel otov yeipiotn g aibovcog €leyyov éva TOPVO
YPOUUKO YPOVOSLAYPOUUN GUVOYT OA®V TOV S0dIKAGIOV Kol TOV €50TAICHO TTOV
Stopopeadnke YU avtd 1o Tunpa. To ELS emtpénet otov xeipiom vo Kataypdyet Kot
va emPefordoet OAa To YEYOVOTOA TNG TOPOYWYNS KO TNG UNYAVIKNG KaB®DS Kot OTo
avtd cvpPaivovv. I[Ipog to TéAog TG peTatdmong ot EXPAETOVIES YPNGLOTOOVV TV
EYKVPOTNTO TNG UETATOMIONG V1o VO EMPAEYOVV, VO EKODCOVY KOl VO, EYKPIVOLV TNV
TOPOYOYT TOV GKPOL TNG HETOTOTIONG KOL TOLG GLUVOWYIGHOLG TMV YEYOVOTMV TNG
UNYOVIKNG TPOKEILEVOL VAL TAL VTTOYPAYOLV.

H pébodog g avevpeong Prafov(BTM) mapéxst oto mpocomikd g
unyavikng  éva ocvvomtikd onueio g PAAPNG  evidg  ypdvov. Ot PAdPeg
OVOTOPICTAOVTAL GOV OPACTNPIOTNTEG YPOULKOD YPOVOIIYPAUUOTOS PBappéveg pe
KOOKOVS Y10, VO OVOTTOPLIGTOVV TO EMIMEDO TNG EVEPYELOG Kot TV totopia tns. To BTM
ypNoonoteitar aKkoun yia va avoreibovion og teyvites ot PAAPeg KaBMOG Kot yuo va
EMPAETOVY TOVG Y¥POVOLG TNG APYNG KO TOV TEAOVG TV CYETIKOV gvepyelmv. To BTM
aAMMAETTIOPpE oTOV TPayHoTIKO ¥povo pe 1o ELS mapéyovtag oto mpocommikd g
UNYOVIKNG e OPKY] EVNUEP®OT Yo, TEPLOTATIKA PAafmdv. EmmAéov mapéyel oto
TPOCOTIKO TNG TAPOY®YNG HE EVNUEPMOT GTIOV TPOYUOTIKO YPOVO Kol L€
AEMTOUEPELEG TOV EMGKEVMV TOL £YOLV YIVEL

Ov emPrémovteg oto Sishen dev €yovv oL Vo TEPIUEVOLY TO TEAOC TNG
LETATOTIONG Y10 VO EEAKPIPOCOVY TNV AmOd0CT TOL €PYOCSTAGION, aPov 1 HEB0dOC
g emifreyng dvvopikng mapoaywyng(DPM) svnuepdvel yia TiG TOPAUETPOVS TNG
OTAOOKNG TTOPay®YNG Héca otnv petatomon. To DPM ypnowonoteiton katd tov
GUVIOVICHO TOV KOONUEPIVOV EVEPYEIDV OTN oSLVNOIGUEVT POV CLVAVINGY.
Emiong ypnoipomoteitor yioo 10 HOIPOGHO TOV UNVOUATOV OlOYEPICES KOl TOV

evoeilemv kaToMoOfce®V, EVLEPDOVOVTOS Yo TIG EEEAIEEIG HEGO OTNV UETATOTION UE
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TOVG OTOYOLG KOl TIC OVTIOXEG TOV TPOCMTIKOD HEGH TOAAUTAMV oTafumv BEaonc
EYKATESTNUEVOLG GE OAO TO UNKOG TOV EPYOGTAGIOV.

Amd Vv gpoppoyn oto Sishen, ot avagopég oto Téhog TepLddov Tov Minesuite
&xovv yivel évag Pactkdc mapdyovtag cuUBoAng 6to Tpdypappa dtopkovs Bedtimong
™G Olaeiplong, mapEyovtag PactKES YPAUUES Yo TNV KaOEP®ON TG AmdO0oNS OTMG
Koy Tig pomég TV oyetik®v KPI katd e Pacumg apyms. [ToAAéC avagopég eivar
acLVEYELS TAPOYOUEVEG GTO TEAOG KAOE HeTATOMIONG. AVTEG Ol OVOPOPES QLTOLOTOL
Eeyopilovtar, apyeroBetovvion kot mapovotdlovtol pEcw tov gvepyov Beatn Tov
dktoov(AWN) péowm tov gcmtepikon diktvov Twv Kumba Resources(anyov Kumba).
Me mepiocotepeg and 1800 dradwacieg Katayeypappuéves, 200 ypnoteg eyypaonkoy
KOl €VOG LEGOS OPOG 25 TOVTOYPOVAOV TEAATOV UE TPOGPACT GTO GUGTNUA VAL TAGH
otuyun, n Minesuite Eenépace Tov €aVTO TNG 6TO Vo EEMEPAGEL TIC OPYIKES OTTOLTHGELS
PPMIS 6nwg xabopiotnkav oamd to Sishen. To 2003 n epapuoyn g Minesuite
BpaPevtnke cav €évo mpwTomOPo oYES0 €pELVAG OTO OpuLYElo pETOAAELUATOV

atooAtov Tov Sishen.

7.3 Egpapuoyn rou MineSuite oro Assmang

To Minesuite 6o epappoctei an’tnv MinLog yo tv amddoon Thg Tapay®yng Kot v
doiknom tov 6TOA0V 1OV TEPLOpIopEVoL Assmang véo opuyeio Nchwaning No.3 ot
voTi Aepikn|, kovtd oto Kuruman oty emapyio tov fopeiov akpotnpiov.

To Assmang oamottel oxpiég TPAYHATIKOV-YPOVOL Kol TELOLG-TEPIOSOV
TANPOPOPIEG YEPIGUOD Yol VO €ivor SLOBEGIHO Yo TNV aTOPOGT TNG LITOGTNPIENG
drotknong. Ot TANPOPOPIES YEPIGUOV TPETEL VO APOPOLY TNV PON TAPOYWYNG Kot
a&lohdynong 6’ OAN TV EMPAVELD TOV EYKATOCTACE®V, EVA EMIONG SIEVKOADVEL TV
KOAOTEPT YPNON TOL  €EOMAMGUHOV  VTOYEWS TOPAYOYNS Kol TV  otofepdv
EYKOTAOTAGEMV.

And o IT mpoomtikr eivor onpovtikd vo dievpuvBodv ot mepropiopol
SPOPOV SOdIKACIDV, Ol 0PYEG KOl TOL CLGTNUATO G €VO HLOVO ECGMOTEPIKELUEVO
nepPAALov dtoyeipiong TANPOPOPLOV.

To ovotuo dwayeipiong TAnpogopidv arddoong tov Minesuite (PPMIS) 6a
emupénel oto Nchwaning No.3 va cvAlauBdaver to yeyovoto avtopota 1 HECH
NAEKTPOVIKOV GEAId®V AOYIGUIKOV, B avamtHocel T KatdAAnAeg cuvaliayéc, Ba
EMKVPAVEL TO, YEYOVOTO KO TIG GLVOAAOYEG Ko Ba viroloyilel Toug Pactkoig deikTeg

amOO00NC LEGH GTNV HETATOTION KO GTO TEAOG-TEPLOSOV.
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To PPMIS 6a dwPepormvet Eva povadikod MIS mepifailov, cupuminpodvovtog
TIC OTOUTHOELS XEPICUOV Y10 TV TOPOY®YY], TN UNYOVIKY KOl TO OE00UEVA TOLOTNTAG.
To cOomua Bo Topapeivel GTO GLCTALATO KOPLPAIOV ETUTEIOV SL0dIKACTNG OTTMG TO.
Scada, InSQL Data Historian, LIMS kot dwaeipiong tov 6tolov, evd Oo emttpénet
EMIONG LEAAOVTIKT) GLYYMVELON LE TPOCOOKMOUEVT pappoyn ERP.

To ovomnua doiknong otolov Minesuite 0o emtpémel evtomioud o€
TPAYHOTIKO ¥pOVOo, TNV emiPAeym kot TV O0iknon Tov GTOAOVL VIOYEWS OPYIKNG
nmopayoyns. Emiong 0o evtomilel 1o mpoidv am’ 1o TEPAGHA TOL LETOTOV £EOPVENG
UETOALEDLATOG GTOVG KAOOVS TPOPOd0Giag Bpavotipmv.

Apywcd, ot kvntég povaoeg Ba tomobetnbovv ota LHDS, ADTS kot otovg
TApeg €COMMOUOVG TV YeE®TPOTAVOV, HE EMITAEOV €vveéN €vOTNTEG TOL Oal
akolovOnoovv to 2005. ot yeipioteg tov eomAopod Ba ypnoipomolovy 00dveg
YPAPIKOV TOV Agrtovpyohv pe Ayytypa Kot Oa Ppiokoviol eykatestnUéVES Yoo vo
EMKOWVOVOVV SLAUEGOV €vOG GuVEEGov LAN yopig KoAddo mpaypatikod ypodvou pe
™V KevTpikn| aibovoa Eleyyov amd v omoia ot evépyeleg mopaywyns Ba fonbovvran
ko Oo TpoypappatiCovrart.

Ot ocvvnbiopéveg ovaQopés EMTPEMOVY TIC TANPOPOPIES YEPICUOV VO
GTEAVOVTOL LLE SLOUPOPETIKOVG TPOTOLS KOl LOPPNG OVAAOYO GTOV TOPUANTTY).

H gpoppoyn Minesuite 8o mapéyel 610 TPocmMIKO 610iknong 6€ OAEG TIG OPYES LE
npdcfacn péca oto ypOVo Kol 6T0 TEAOG TEPLOOOL GE akpPn yeprotikd KPIS
SLlELPVLVOVTOG TOVG PPUYUOVS TMV JAOTKAGLOY KOl TMV CUGTIUATOV EVD TOPUUEVEL

TPOCAMUEVO GTNV TOPUYMYN.

7.4 MineSuite oro Ymoysio Opuyeio oro lllawarra

H BHP Billiton Illawarra mapdyst dvOpoxo / kdpfovva omd mévie LROyelEg
EMYEPNOELS EMUNKOV €VOVYPAUUOV UETOTOV otV POPEIOSVTIKY] TEPLOYN TOV
Wollongong oto NSW. E&attiag ¢ Sopknig TOATAOKOTNTOG KO TNG YEMYNMUIKNAG
amokhong tov  Bulli kot Wongawilli  amobepdtov  avBpoaka, m  €E6puvén
petollevpdtov pmopet var eivor mpoPAnuatikny. Ot dwopopetikol avOpakeg eival
amoOnkevpévol oe amofépata Ko 1 avauelEn eivarl évag Pactkdg mapdyoviog mov
ennpealet To KEPOOG.

H dwoiknon oto BHP lllawarra tépvot ano@doioe va tonobetnoet to GuoT O

enifreyme mopaywyng Minesuite kot to ovotnua avaEopdc 6’ OAEC TIG VIOYEIES
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EMLYEPNOELS TOVG, LETA TNV EMITLYIO LE TO TPOimdV ota avOpoakmpuyesio tov West Cliff
Ko Tov Appin.

H ASI, pélog tov opidov Maptek, cuvérafe v 18éa tov Minesute 10 ypovia
TPWV MG AMAVINGCT OE MU0 OVAYKY TNG ayopds yo €va cuoTnue. mov o umopet vo
epapuoletar evpém¢ to omoio Ba avtipetomle v enifieyn g Tapaymyng Kol o
avEPEPE MG TPOS O1APOPES OAOIKAGIEG OE LI ETTLYEIPMON.

H ¢bon 1ov vndyeiwv opuyeiov emunk®v evB0YPOUUOV HETOTMOV KAVEL TV
oLYKPOTNON OYETIKOV dedopévav dvokoAn. To MineSuite Aoufdavel otoyeio amod
npoypoppatiiopevoug Aoykotg ereyktéc (PLC) ko and aAld opyava mov yepilovia
KOl GLYKEVIPAOVOLV TO 0€00UEVA TOV EE0MAMGHOV. AT TVTIKE TpoPodoTEiTaL G° €val
ovotuo Scada mov yepiletan TV eykatdoTtacn Kot Tov €E0TAMOUO GE TPOYUATIKO
xPOVO KOl cLVNOMG KATAYPAPEL TOL TEPLOOIKA GTOLXEID KOl TOVG CLUVOYEPLOVG GE 1oL
Baon dedopévmv.

To Minesuite givot 13avikd yio SETPAVELD GE VT TO. VITAPYOVTO GCVGTHLOTO,
YEWPIOHOL KOl YO0 VO UETOTPEMEL TAL OESOUEVOL KOTAYPOUPNG GE TANPOPOpPieg
TPOKEILEVOL VO TOPEYEL KOTOVONTY OLVOPOPA.

Mia dgvtepn emdoyn eivor va erlcayBobv dedopéva 6TO GVOTNUO YEPOKIVITAL.
AT’ ™ otiypun mov To Ogdopéva Yyl ol LETOTOMION €YOVV GLYKEVIPWOEl, TO
Minesuite to emttpémel vo ekdobei 1 vor aAAGEEL HEG® TOL €KOOTN HETOTOMIONG, O
omoiog amoteieitan amd to GUI, v emiloyn Tov KEWEVOL Yo TOV TVOKA EICAYWOYNG
dedopévaov.

To GUI avarapiotd to 6edopéva LETATOTIONG CaV XPOUATICTA 0pHoydVIO GE
Lo XPOVOYPOUUT OIVOVTOS GTO TPOCMOTIKO Lol Aoy Yot OAEC TIG O10OTKAGIEG Ko TOV
eEOMAIoUO OV TOPAKOAOVOEITAL, OTMC KOl Y1l TIG OMTOGTOAES KOl TIG KaBVOTEPNOELG
mov €yovv ewoayBel yuoo v petaromon. H emdoyn keyévov kol TV TvOKoOV
€100YMYNG 0EOOUEVOV TPOGPEPOVY [0 TTLO AETTOUEPT, WATIL GTO OEOOUEVO Yl Lol
GLYKEKPIULEV O100TKOGTOL.

Ot ovagopég Minesuite kot o1 oynuotiopol  mapoyng UITopovv  vo
StpopemBobv am’ To xpnot) Kot vo KodikomomBovv anid. Ot avapopéc g Pdong
dedopévav emTpémovy o entyeipnon pe to Minesuite ce apketd vrdyelo onpeio Kot
EYKATOOTAGELS TPOETOWUACIOG VO  OVOTTUGGOLV TIS OVAPOPESG YPNOUYLOTOIDVTOG

TANPOPOPiES amd TOAMOTALS ETLYEIPNCELC.
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‘Eva @GAo dvvatd onueio tov Minesuite eivar 1 kavotntd Tov vo £KOidel
aVTOUATO GLALOYIKEG avopopis o popery html kot vo T tomobetel 610 E0WTEPIKO

dikTvo g eTanpeiag yio dkoAn BEa.
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Hopaptnuo 1

Napaptipa 1 — MineSuite Case Studies

minesuite

MineSuite Underground In The lllawarra

BHP Billiton lllawarra produces coal from five
underground longwall operations in the area
north-west of Wollongong in NSW. Due to

the structural complexity and geochemical
diversity of the Bulli and Wongawilli coal seams,
mining can be problematic. The different coals
are stockpiled, and blending is a crucial factor
affecting profitability.

Management at BHP Illawarra last year decided to
install the MineSuite production monitoring and
reporting system across all of their underground
operations, after success with the product at West Cliff
and Appin collieries.

Advanced Systems Integration (ASI), part of the Maptek
Group, conceived MineSuite 10 years ago in response to
a market need fora widely applicable system that could
integrate production monitoring and reporting from
various processes in an operation.

Weekly Delay Responsibility & Production - Longwall

Start Date - 21/5un/2000 End Date _ S/Dec/2000
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The nature of underground longwall mines makes the
capture of relevant data difficult. MineSuite acquires
data from programmabile logic controllers (PLCs) and
other instruments controlling and collecting equipment
data. This is typically fed into a SCADA system that
manages plant and equipment in real time,and usually
logs periodic data and alarms to a database. MineSuite
is ideal to interface to these existing control systems
and transform logged data into information to provide
comprehensive reporting.

A second option is to manually enter data into the
system. Once data for a shift has been captured,
MineSuite allows it to be edited or changed through
the Shift Editor, which consists of the Graphical User
Interface (GUI), the text selection panel and the data
entry panel.

The GUI represents the shift data as coloured rectangles
on a timeling, giving personnel a view of all the
processes and equipment monitored, as well as the
assignments and delays entered for the shift. The text
selection and data entry panels offer a more detailed
look at the data for a particular process.

MineSuite reports and output formats are user
configurable and soft coded. Cross-database reporting
allows an operation with MineSuite installed in several
underground sites and preparation plants to develop
reports using information from the multiple operations.

Another strong feature of MineSuite is its ability to
automatically publish corporate reports in html format and
place them onthe company intranet for easy viewing.

Marijana Okanovic
Advanced Systems Integration

Reproduced from Forge 1,2002.

www.minesuite.com

@2002 Maptek Pty Ltd for more contact ir

adelaide | brisbane | newcastle | perth | sydney | usa | chile | brazil | south africa | united kingdom
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On High Alert

A vehicle alert system, developed by ASl and
trialled at Pasminco Broken Hill, was Highly
Commended by judges at the 2001 NSW
Mining Industry Occupational Health and
Safety Conference. The system went on to win
the Industry Award, as voted by members of
the presentation audience, for its innovative
approach to solving safety problems.

At Pasminco underground mines, the importance
of good traffic management is recognised and
several control mechanisms exist. However, a spate
of serious vehicle incidents occurred over a short
period during 1999/2000.

High risks are present during loading and trucking
operations in the main decline or access ways of
the mine:

+ at main intersections

» when tramming material across main
haulage drives

+ on curving inclines

» when there are light and heavy vehiclesin a
confined area

Using ‘off the shelf’ hardware,
engineers from Pasminco’s
Broken Hill Mine and ASI built
a system that provides a visual
and audible warning to the
operators of heavy vehicles
when a smaller vehicle is in the
vicinity. A three-month trial
took place on all light vehicles
and three heavy vehicles.

MAPTEK

minesuite

The system consisted of a transmitter unit or active
tags for smaller light vehicles, receiver or tag reader
unit for larger trucks or LHD vehicles, and an RF
receiver or tag reader unit at an underground level
and one fuel bay.

If a light vehicle is within a defined distance, the
transmitter sends an encoded message containing
its vehicle number to a receiver. The receiver
gives a warning alarm and an identifiable vehicle
number appears on the LCD display. The operator
of the large vehicle acknowledges the alarm.

Simulating the earlier scenarios, the operators
were confident that if the system had been in
place these incidents would not have happened.
Furthermore, there were no incidents with

the three heavy vehicles involved in the trial.
Future development could include an engine
management system capable of reporting vehicle
location and movement to the surface control
room in real time.

Thanks to Mark Hine
Mine Manager

Reproduced from Forge 2,2002.

www.minesuite.com

@2002 Maptek Pty Ltd for more i 1 contact infof

adelaide | brisbane | newcastle | perth | sydney | usa | chile | brazil | south africa | united kingdom
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ThneE:

a

plant production and monitoring

Want to increase your plant performance?

Modern preparation and processing plants
are complex systems. To achieve optimum
performance and productivity, operators
and managers need accurate and timely
information onwhich to base key decisions.

MineSuite for preparation and processing plants
is a fully integrated production and performance

monitoring system, which accepts data from

operators, managers, and existing real time control
systems. Information such as quantity, quality,
delays and down time of processes, equipment and
material can be captured and presented as useful
KPIs (Key Performance Indicators). Actual versus
budget reporting quickly identifies areas of the

operation needing corrective action.

MineSuite allows users to create reportsin a
format specific to their requirements (graphs,
tables, text) without requiring any programming
skills. Information is stored in an industry
standard relational database, providing integrity
and historical analysis of plant production and
performance.

Plant Availability by Process

[ = Availability =e=Budget |
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&
CPP Op Prd Hdig CPPInput RejectHdlg PrdRcdmi  PrdRaim2 RawPrd Hdlg ROM Hdig
Process
CHHP Production - Year to Date
Month Raw Coal CPP Input | CPP Bypass CPP Product Reject
Tonnes Tonnes Tonnes Washed Tonnes Tonnes
Tonnes
Oct 323496 31215 76480 199199 275679 36446
Nov 221482 227791 32425 166580 199005 28726
Dec 419280 377045 108751 220591 329342 47703
Jan 295202 299705 51353 215074 266427 33278
Feb 41439 41528 5831 30360 36191 5337
1300899 977284 274840 831804 1106644 151490
www.minesuite.com
@2002 Maptek Pty Ltd, for mareinformation contact info@maptekcom.au
adelaide | brisbane | newcastle | perth | sydney | usa | chile | brazil | south africa | united kingdom
MAPTEK
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minesuite

product tracking

| Having trouble keeping track of product quantity & quality?

‘ Keeping track of product quantity and quality is one of the key issues facing mining
1 companies today. Having knowledge on quantity and quality of products at any given
point in time can greatly assist mines in planning for optimum production and profitability.

Product Stockpile
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MineSuite’s product tracking and stockpile management capabilities provide mine
personnel with detailed information on material quantity and quality throughout the
entire mining value chain. Areas such as mine sources, bins, processing plants and
stockpiles are all supported in MineSuite. Quantity and quality data can be manually
entered, automatically imported from certificates and assays, or acquired in real time from
the plant process control systems.

MineSuite’s reporting capabilities allow visualisation of all information in user-defined,
high impact text and graphical outputs. Exporting the data to web-based format is a
standard feature for easy distribution of product quantity and quality information to key
mine operations personnel.

www.minesuite.com

@2002 Maptek Pty Ltd, for more infarmation contact info@rmaptek com.au

adelaide | brisbane | newicastle | perth | sydney | usa | chile | brazil | south africa | united kingdom

MAPTEK
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The understanding of mining costs is a major problem for
management. Modern cost control systems are based on Activity
Based Costing. Maptek has extended this framework with
MineSuite to deliver the necessary detail into the cost matrix.

Real-Time Activity Based Mine Management (RTABMM) helps
companies understand, re-engineer, measure and make
decisions about mining activities, allowing operational and
corporate personnel to collect and utilise production knowledge
to improve quality and productivity.

The benefit for staff of adopting Real-Time Operations (RTO)

is in removing delays in accessing information from critical
business processes. Standard measures of performance such
as KPIs, balanced scorecards, shift reports and other production
statistics are often delivered too late to be really useful.

Reducing this lag between collecting data and presenting it

to operational or managerial personnel, means that decision
making can be transformed from being reactive to proactive.
Increased global competition within the resources sector,
challenges associated with maintaining quality personnel, and
increased operational complexity dictate that operations must
maintain their competitive advantage.

RTABMM analyses threshold performance indicators and also
helps identify the critical success factors which determine an
operation’s advantage. By improving the knowledge base of the
operation through the establishment of real-time data collection
systems, operational staff can have confidence that their decisions
can be made on the basis of facts rather than speculation.

Maptek assists companies to implement RTABMM. For
example, optimising mine design in VULCAN, monitoring
performance in real time with MineSuite, verifying actual mining
volume changes with I-SiTE, and using the services of Maptek
IT for systems development and implementation, all serve to
improve efficiency.

MineSuite Graphical Touch Screen mounted in shift supervisor vehicle

nmni==

Real-time activity based mine management

MAPTEK

adelaide | brisbane | newcastle | perth | sydney | usa | chile | brazil | south africa | united kingdom
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The key to RTO is the collection of production data in real time.
MineSuite is being used at more than 20 sites to collect,
process, report and store information required for this real-time
knowledge base.

The objective of RTABMM is to identify and eliminate any

non value-adding process or cost. MineSuite real-time fleet
management presents operational staff and shift supervisors
with a ‘management dashboard’, allowing easy access to the
up-to-date real time production statistics and KPIs, even in the
field via GTS (below). Predefined threshold alert alarms around
any operational process or equipment prompt appropriate
personnel for mid-shift decision making when the threshold
measures for specified KPIs are exceeded.

One area where MineSuite minimises non value-adding
activities is through the import of mine or blast block quality and
quantity data - sourced from VULCAN. MineSuite calculates
current ‘actual’ shift production by summing individual

truck loads from the mine block. When this exceeds the
planned production quantity (from VULCAN) by a designated
percentage, staff can interactively determine if unnecessary
dilution of product is occurring as a result of ‘over mining’.
Diluted product greatly reduces the profitability of an operation
due to unnecessary production and processing costs.

Further benefits are achieved when the data is exported back
to VULCAN to compare ‘planned versus actual’ production data
for mining blocks. Planners can assess the impact of variability
between the two values and build a ‘predictability measure’

to raise the level of confidence of the mine model and use

this information for reserve calculations. Accurate reserves

are fundamental to generating accurate financial models and
improving operational efficiency.

Other advantages for mining operations implementing RTABMM
include the determination of efficiency measures for all cost
generating activities. Traditional financial performance
measures can ignore the impact of other more direct methods
dealing with quality and productivity. By the time problems show
up as financial KPlIs, the costs have already been incurred. Any
decisions at this point are reactive rather than proactive.

Maptek works with mining companies to provide an integrated
information source for decision making, continuous
improvement, informed target costing, reliable bench marking
and employee empowerment.

For further information contact michael.watson@maptek.com.au
Michael Watson

Mining Engineer - MineSuite

Reproduced from Forge 2, 2003.

www.minesuite.com

@2003 Maptek Pty Ltd, for moreinformation contact info@maptekcom.au
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minesuite

Real-Time Fleet Management & Production Reporting
for Mining, Process Plant and Shipping Operations

The world'’s first real-time fully integrated ‘Mine to Market’ software system

— ——— “fs it time to upgrade your current system?”

“fs it time to implement fleet management?”

—— + Integration with VULCAN software
+ Interface with ERP and corporate database systems
+ Web-enabled distribution of reports corporate-wide
+ Dynamic real-time visualisation of data and
production statistics
+ Fully customisable using industry standard
SQL or Oracle
+ Runson PCor UNIX hardware
+ Userdefinable KPls
+ Personalised reports and queries
+ Agent-based equipment management
+ GPS,DGPS and tag-based equipment location

MineSuite provides the real-time link needed for operational decision making

Open Pit or Underground ¢ Resource Independent » Equipment Independent

All operations, regardless of size, can now access real-time GPS fleet management and production reporting

Increase Production, Performance, Productivity, Profitability

Real-time Fleet Management « Stockpile Management « Plant and Equipment Performance Monitoring « Downtime and Delay Reporting
Material Quality and Quantity Tracking * Production Distribution and Transportation « Drill Rig Production Monitoring
Personnel and Equipment Tracking + Fuel and Consumable Management »Vehicle Alert and Anti-collision Warning

addaide | brisbane | denver | newcastie | perth wWWWwW.minesuite.com
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minesuite

MineSuite Fleet Management
Driving Profitability from Mine to Market

BACKGROUND

UNDERGROUND OPERATIONS

When Maptek acquired ASI (Advanced Systems Integration) in 2001,
the MineSuite fleet management and production reporting system
joined the Maptek suite. Other Maptek software products include
YULCAN 3D modelling, I-SiTE 3D laser imaging and Chronos
mine scheduling.

Developed in Newvcastle in 1992, MineSuite is now distributed
world-wide. Systems are installed in Australia, Asia and North
America, backed by the Maptek global support network.

MineSuite is now managing more than 500 fleet units world-wide.
The fully customisable system has a reputation for delivering
results. Eveninthemostextreme conditions like those experienced
in the Indian Coalfields, 100% MineSuite equipment reliability
has been achieved since commissioning.

OPEN CUT OPERATIONS
In today’s mining environment, decisions are increasingly
tied to reducing operating costs. Improving
praduction, performance, productivity and
profitability is crucial. MineSuite

provides mining personnel

with the information needed
Mine Model

to efficiently manage their
operation. Mine Design
Production, ancillary, plant
and shipping equipment can
be monitored and controlled
by the online system which delivers production statistics and
realtime information to all users, including equipment operators.

State-of-the-art electronics collect and processdata from equipment
operators, location devices (GPS, DGPS and LPS receivers), payload
monitors and engine management systems, linking it with data
collected from fuelling stations, maintenance databases, plant
operations and even mine planning software. Unlike conventional
ERP products, MineSuite provides accurate real-time, site-specific
KPI calculation and report generation. The system includes alarms
for variance from threshold values,and operator alerts for monitoring
vital signs and incorrect haulage locations.

MineSuite can also be implemented in process plants stockpiling
areas and shipping terminals. Data from all the different sources is
consolidated, providing a complete production record of material
from'pit-to-port’

Michael Watson Brishbane
Adelaide 61883389222

minesuite-info@maptek.com.au

Newcastle
Perth

Iil
1]

Short Term

Schedule

MineSuite is equally applicable to underground mining - providing

Fleet Management, Prod uction Reporting and Vehicle Alert / Collision

Awareness. Data is collected and processed from all underground

equipment and infrastructure including longwalls, continuous
miners, shuttle cars, LHDs, drills, bolters, conveyors, bins, shafts
and environmental monitoring systems.

MineSuite electronics interface with SCADA, PLC and other
OEM control systems for underground equipment. Positional
location uses active and passive tag technology, providing
full process control of operations. MineSuite allows real-
time viewing of equipment and production data, displaying
| underground mining activity level by level. MineSuite interfaces
with all underground communication systems including

leaky feeder, wireless LAN and fibre cell technology.

MineSuite’s real-time fleet management, KPl and report
calculations allow users to view production statistics. The
system can be expanded to provide tags on mobile

‘ \ equipment for collision warnings, when in close

proximity to heavier vehicles.

VEHICLE COLLISION ALERT

Good traffic management
improves safety in both
underground and open cut
operations, especially in high
density traffic areas such
as cross overs, maintenance
depots and vehicle fuel stations. The MineSuite cost-effective tag-
based vehicle alert system employs audible and visual alarms to
warn heavy vehicle operators about light vehicles in the vicinity.
Vehicle alert can be installed with or without a full MineSuite fleet
managerment system.

Production

Reporting

Fleet/Plant
Maintenance

Shipping

VULCAN

chronos MAPTEK I-SiTE
MineSuite
61730128200 Bret Swanson

Denver 1303 7634919
minesuite@maptek.com

61249610694
61862110000

MAPTEK

www.minesuite.com
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minesuite

integrated mine to market solution

Finally, an off-the-shelf integrated mine
production and performance reporting system.

MineSuite is a fully integrated production and
performance reporting system for the mining industry.
MineSuite supports all mining processes including
drill and blast, open cut, underground, preparation and
processing plants, stockpile management, and product
distribution and transportation.

MineSuite provides comprehensive tools for collection,
processing, storage and presentation of mine
information. User definable events, KPIs, formulae,
models, delays and reports (both text and graphical)
allow MineSuite to be configured to meet the needs

of all mine personnel including senior management,
production and maintenance.

MineSuite has many applications for the mining industry:

+ Real Time Fleet Management System

+ Plant and Equipment Performance Monitoring
+ Downtime and Delay Reporting

+ Materials Quantity and Quality Tracking

+ Stockpile Management

+ Personnel and Equipment Tracking

+ Product Distribution and Transportation

+ Integrated Data Warehouse 'Mine to Market’

www.minesuite.com

©2002 Maptek Pty Ltd, for moreinformation contact info@maptek.com.au

MAPTEK adelaide | brisbane | newcastle | perth | sydney | usa | chile | brazil | south africa | united kingdom
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minNEesuUite

open cut mining

Need a system to monitor your fleet,
without paying the earth forit?

LHD Monthly Delay Breakdown

%

14% 4%
B Operational
MElectrical
BMechanical
Dother
2% i

10%

Achieving maximum performance of Open Cut.mine fleets
is a difficult task.-.A computer aided fleet management
system helps management and preduction personnel meet
expected targets.

MineSuite for Open Cut mines provides accurate, real time
production and performance information on all equipment
at the mine. MineSuite’s state-of-the-art electronics collects
data from all mine equipment including trucks, shovels,
draglines, loaders, drills, dozers, fuel carts and other ancillary
equipment. This data is transmitted in real time to a central
computer where mine personnel can make informed
decisions to gain greater productivity from the operation.

MineSuite’s reporting capabilities allow the visualisation
of all information in user-defined, high impact text and
graphical outputs. Exporting the data to web-based
format is a standard feature, allowing easy distribution of
information to key mine personnel.

Truck Weekly Performance Report
l- Operational Delays —#— Utilisation —O—Ava'laﬁli!yj
b w iy
s &« 80
s .\‘/‘W——‘ [
c 60 1 60 =
5w w 2
[+ 8 20 20
0 0
RDSD1 RDG02 RDS07 BDS51 BDSS3 BDS55 BDSS7 BDSS8 BDS61 BDSBR
Truck
www.minesuite.com
@2002 Maptek Pty Ltd, for moreir antact i omau
MAPTEK adelaide | brisbane | newicastle | perth | sydney | usa | chile | brazil | south africa | united kingdom
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minesuite

underground coal

Need to increase tonnes without increasing costs?

The operation and control of underground coal mines is a difficult task which
requires constant re-evaluation.Information on all processes and equipment is
critical if the mine operation is to be effective.

MineSuite for underground coal mines is an integrated system designed to collect
data from mine equipment and processes, either through real time automatic data
collection (by interfacing with existing PLC and SCADA), or through manual data
entry. Production data, down time analysis, availability, utilisation and other KPIs
allow detailed analysis of the operation, enabling mine personnel (production and
maintenance) to optimise performance of the mine. Longwalls, continuous miners,
shuttle cars, conveyors and bolters are only a few examples of the equipment that
can be monitored in this system. Ancillary services such as gas and environmental,
dewatering, power and personnel carriers can also be monitored in MineSuite.

MineSuite’s reporting capabilities allow the visualisation of all information in user
defined, high impact text and graphical outputs. Exporting the data to Web based
format is a standard feature and allows easy distribution of information to key
mine operations personnel.

LW Delays by Responsibility
OElect
HlMech
EMning
HGeneral
LW-Labour Utilisation Report
[-Manning Level —e—LW Tonnes |
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Date-Shift
www.minesuite.com

©2002 Maptek Pty Ltd for more information contact info@maptek.com.au
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minesuite

underground metalliferous

Need a system that can monitor your mine equipment effectively?

Underground Metalliferous mines are extremely complex operations. Effective monitoring
and control of mobile mining machinery and ancillary equipment can greatly increase mine
production and productivity.

MineSuite for underground metalliferous mines provides real time accurate production and
performance information on all equipment at the mine. MineSuite’s state-of-the-art electronics
collects data from all mine equipment such as LHD's, trucks, loaders, drills, fuel carts and

other ancillary equipment. Through real time data transmission to a central computer, mine
personnel are empowered to make informed decisions on the efficiency of the operation.

MineSuite’s reporting capabilities allow visualisation of all information in user-defined, high
impact text and graphical outputs. Exporting the data to Web based format is a standard
feature, and allows easy distribution of information to key mine operations personnel.

LHD Monthly Delay Breakdown

14% 47%
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LHD Tonnes Per Hour

0 Torres Per Hour
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www.minesuite.com

©2002 Maptek Pty Ltd,for more contact mau
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An Agent-Based System Framework for Mine Scheduling and Simulation

M. Argiantopoulou and I.K. Kapageridis
Technological Education Institute of Western Macedonia, Greece

ABSTRACT

In today’s mining environment, improving production, performance, productivity and
profitability is crucial. Production, ancillary, plant and shipping equipment need to be
monitored and controlled by online systems delivering production statistics and real-
time information to everyone involved, including equipment operators. Traditional
systems currently in use today, operate in an iterative mode constantly switching
between scheduling and execution. However, the real world tends to change in ways
that invalidate such advance schedules. Agent based computing has been hailed as the
most significant breakthrough in software development and the new revolution in
software. Agent systems are being used in an increasingly wide variety of
applications, including complex mission critical systems such as Air Traffic Control.
This paper presents the possible ways that multi-agent systems can be applied to mine
production and rehabilitation scheduling problems with focus on real time fleet
management, plant and equipment performance monitoring, downtime and delay
reporting, stockpile management, personnel and equipment tracking and product
distribution and transportation.

1. INTRODUCTION

Mining is a very capital-intensive business where new ventures or expansion are often
based on forecasts for long term profitability. Performance is dependent on how cost
effective the mine equipment is from day one. The costs of owning and maintaining
capital equipment require effective utilization of the mobile fleet for optimal
productivity. In order to achieve this level of monitoring, information needs to be
made available in real time. Sometimes trucks can be queuing at one loader whilst
loaders at another location are idle waiting on trucks to arrive. In this situation both
the loaders and trucks are being under-utilized. In other scenarios, shovels under-
loading trucks results in production decreases and if overloaded, may cause damage or
premature wear and tear resulting in costly repair bills and excessive down times. If
this is allowed to occur on a regular basis without check, the mine may be incurring
unnecessary additions to its operating costs without knowing it, costs that could be
subtracting millions of dollars from profits.

Commonly, a mine develops a schedule (using Linear Programming methods) for
its production operations using prototypical gathered data that is rarely sufficient to
describe all aspects of reality in a mine. The weather changes, a truck or loading
device breaks down, the digging is particularly hard, a bin gets full because of
problems with a down stream conveyor; these are all real problems affecting every
single operation on a daily basis. The design plans and targets that have then been set
are now invalidated as the system attempts to cope, quite unsuccessfully of course,
with the design goal. Truly intelligent systems do not simply plan in advance, but
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adjust their operations on a time scale comparable to that in which their environment
changes.

2. AGENT BASED SYSTEMS IN PRODUCTION PLANNING AND
SCHEDULING

Planning is the process of selecting and sequencing activities such that they achieve
one or more goals and satisfy a set of domain constraints. Scheduling is the process of
selecting among alternative plans and assigning resources and times to the set of
activities in the plan. These assignments must obey a set of rules or constraints that
reflect the temporal relationships between activities and the capacity limitations of a
set of shared resources (Figure 1). The assignments also affect the optimality of a
schedule with respect to criteria such as cost, tardiness, or throughput. In summary,
scheduling is an optimization process where limited resources are allocated over time
among both parallel and sequential activities.

Source process p Location
assignment rocess assignment

Stockpile
Flow of material

>

Figure 1: Example of assignment constraints from a mining situation - processes of type ‘Production
Truck’ might be permitted only to receive material from processes of type ‘Loader’, and dump material
to locations of types ‘Stockpile’ and ‘ROM Bin’.

Production scheduling is a difficult problem, particularly when it takes place in an
open, dynamic environment such as a mine. In such environments, rarely do things go
as expected. The set of things to do is generally dynamic. The system may be asked to
do additional tasks that were not anticipated, and sometimes is allowed to omit certain
tasks. The resources available to perform tasks are subject to change. Certain
resources can become unavailable, and additional resources introduced. The
beginning time and processing time of a task are also subject to variation. A task can
take more time or less time than anticipated, and tasks can arrive early or late.
Because of its highly combinatorial aspects, its dynamic nature and its practical
interest for manufacturing systems, the scheduling problem has been widely studied in
the literature by various methods: heuristics, constraint propagation techniques,
constraint satisfaction problem formalism, simulated annealing, Taboo search, genetic
algorithms, neural networks, etc.

Agent technology has recently been used in attempts to resolve production
scheduling problems. Atkins et al. (2001) presented an architecture that combines
planning and resource allocation algorithms to produce a set of plans which execute in
hard real-time on a multi-resource platform and exhibit tolerance to a user-specified
set of internal system faults. Frankovic et al. (2001) developed a market-based
distributed production control system based on learning and cooperative agents. Goh
et al. (2002) proposed a manufacturing optimization and configuration approach that
integrates a multi-agent bidding mechanism and Monte Carlo optimization
methodology. Agent technology has been applied to resource exploration and other
mining related fields (Gallimore et al. 1998).
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3. MINE SCHEDULING
3.1 Overview

Scheduling is required for the development and production activities in underground
and open pit mines. Mine schedules commonly consist of mining block entities with
assigned processes. These schedule entities or activities are located in time by a start
date and duration or end date. The process assigned to each activity has particular
equipment and / or human resources associated with. Types of schedules include life
of mine plan (long term), 5 year plan (long term), annual plan (medium to short term),
and weekly and/or monthly schedules (short term).

Mining is divided into multiple phases including exploration, material extraction
(drill and blast, excavation, etc.), hauling the product and waste materials (trucks,
conveyor belts, etc.), beneficiation of the product (crushing, leaching, etc.), and
shipping the product to the client.

3.2 Processes

The phases mentioned above can be broken down to smaller more distinct processes.
A process is a representation of an entity that performs production-oriented tasks in
the real world. The process concept is central to the information model of the mine.
Because the processes are the productive or working entities of the mine, the rate or
amount of mine production is measured in terms of the work the processes have done.
Technically, there are no restrictions on the mine entities that can be set up as
processes. Typically, though, the various types of machinery of the mine constitute
processes. A process is usually a single piece of equipment or a logical group of
equipment that is a part of the productivity or daily operations of the mine.

3.3 Locations

Products and other materials are mined from, hauled to, and stored in various
locations within the mine. A location is a representation of a point on the mine map,
usually one that is a source or a store of material. Typically, locations are in-pits
where material is mined from, stockpiles at which material is stacked, bins which are
filled and subsequently emptied, dump sites at which overburden is dumped, fuel
tanks from where fuel is dispensed, etc. Many of these will be of interest to the site as
they are a resource from which material is taken out or accumulated in, and it may be
necessary to maintain statistics on them. Material can change location within a mine
using one of the three routes shown in Figure 2.

The interaction between locations and processes is the key to storing location
production information. The movement of material between two locations is logged
via the production of one or more intervening processes. Location production
information consists of the quantity and quality of material removed from and/or
added to each location. For each location it is calculated based on the cumulative
production of processes where the location is involved, either as a source or a
destination of the process.
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Figure 2: Possible routes of material movement between locations in a mine.

In a more generalised context, locations can also represent different states of
material with no change in their actual position within the mine. For example, in-situ
material can be ‘relocated’ to drill and blasted material via a drill and blast process.

4. AGENT BASED SYSTEM FRAMEWORK FOR MINE SCHEDULING

4.1 Overview

In this section we discuss the various components of the agent based system
framework for mine scheduling as well as the position of the system in the enterprise
information structure. This framework is used for the development of an agent-based
schedule simulation system at the Department of Geotechnology and Environment of
the Technological Education Institute of Western Macedonia. Figure 3 presents the
information structure of a mining enterprise.

LEVEL 4 — Corporate Systems
General Mi 0 " Human i
PlaﬁQ;\?SysT:m Financial Resources Maintenance
Top Level — Strategic Planning
LEVEL 3 — Agent-based Scheduling
E Mine Schedule Reporting Manual Entry
q’ —
T:I Multi-Agent Environment ]
S 3
© LEVEL 2 - Centralised Control and Data Acquisition _—
£
S LEVEL 1 — Real-time Sensing
"E Monitoring, locating and measuring hardware
LEVEL 0 — Physical Entities
E: =
gl2lgl2lelel2|l2]s
= %1218 |3 slels
sl s 2 8|25 1¢%|s|3
Slamlglllc|lsld| s
i @
Open-pit or Underground Mine

Figure 6: Simplified diagram of information and control level structure in an agent based mine
planning and scheduling system.

The level of information is increasing going up the structure, while the level of control
is increasing going down. The proposed agent based system would be placed between
the strategic planning level (top) and the control and data acquisition level. From the
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perspective of running the mine on a shift by shift basis Levels 1 and 2 are extremely
important. From the point of view of planning and making strategic decisions to
improve the overall productivity and profitability of the mine, Level 3 is essential.
The agent based system may consist of the following agents:
An agent for each material state alteration device (static agents), e.g. crushers.
An agent for each material loading device (loading agents), e.g. shovels,
loaders, stackers and reclaimers.
e An agent for each material hauling device (hauling agents), e.g. draglines,
trucks and conveyors.
e An agent for each device that provides service to static, loading and hauling
agents (service agents), e.g. fuel tracks and fuel stations.
e An agent for each device that performs a function not directly related to the
production process (auxiliary agents), e.g. drill rigs, graders and water trucks.
e A system manager agent that receives the required schedule and generates
appropriate orders.
e An order co-ordinator agent for each order from the system manager agent.

4.2 Agent Interaction Protocol

The Contract Net protocol is used for the interaction between the various service,
loading and hauling agents, the order co-ordinator agent and the system manager. It is
an interaction protocol for cooperative problem solving among agents (Huhns et al.
1999). It is based on the contracting mechanism used by business to control the
exchange of goods and services. The contract net protocol is appropriate for
connection problems where we search for appropriate agents to work on a given task
(Smith, 1980, Davis et al. 1983). It is the protocol in use by an existing agent-based
dispatching system for the mineral extraction industry (Baptista, 2004). The following
actions can be performed by agents interacting with this protocol:

Tenders are initiated by loading agents and announced by the system manager
agent. Possibly many Tenders may be announced to generate a complete plan for a
planning horizon of duration T at the start of the shift. Additional tenders may
subsequently be announced as time progresses to maintain the planning horizon.
Tenders for servicing can also be announced by all fuel powered equipment
represented in the agent based system.

A bid is a response to a tender. In this system hauling agents respond to loading
tenders with bids. Service agents can also bid for servicing tenders.

A contract is a commitment to provide a service. In this system, contracts tie the
loading device that lets the tender with the successful bidder (hauling device) or a fuel
truck or station to a fuel powered device. Hauling agents receive contracts
corresponding to specific tenders from the system manager agent. Hauling agents may
trade contracts amongst themselves.

An offer is a proposal from a hauling agent to execute a contract that another
hauling agent has committed to executing. In this system, an offer is communicated
by one hauling agent to another.

The following is an outline of the possible system operation. At the start of a shift,
each loading agent initiates a tender by creating a tender specification and passing it
to the system manager agent. Both at the start of a shift and at points during the course
of a shift when multiple tenders are initiated (by multiple loading agents) at the same
time, the system manager agent uses the tender priority (defined below) to select the
tender to be announced first. The system manager agent announces the bid by making
its terms of reference available to every hauling agent. Each hauling agent first
determines if it is feasible to bid for this tender (using the bid feasibility computation
procedure defined below). If a hauling agent determines that it is feasible to bid for a
tender, it communicates its bid to the system manager agent. From the set of bids
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received, the system manager agent identifies the best bid as the winning bid. The
hauling agent making the winning bid is awarded an order, while the remaining
bidding agents are told that their bids were rejected. The system manager also informs
the loading agent that let the tender of the outcome of the bidding process (i.e., details
of the winning bid). Based on the capacity of the hauling device mentioned in the
winning bid, the loading rate of the loading device, the start time announced in the
tender and the arrive time of the hauling device, the loading agent computes the end
time when the loading device would finish loading. If this is less than the current
planning horizon of the loader, the loading agent initiates a new bid with a new start
time equal to the end time. The process iterates until a plan covering the entire
planning horizon is generated.

Agents of the other categories (auxiliary and static) that do not interact using the
Contract Net protocol can communicate through a Blackboard system where real time
data and requests for actions are placed or a coordination protocol. The role of each
type of agent and its operation is analysed in the following paragraphs.

4.3 Loading Agent

The loading agents are generated against loading equipment ready to serve hauling
equipment or can simply be issued for all operational loading equipment. Initially,
loading equipment not part of the truck dispatch circuit will not have a loading agent
announcing contracts. Primary functionality of the agent includes:
e Acting upon orders from the system manager based on mine schedule
activities.
Initiating tenders.
Maintaining a current plan for the corresponding loading device. The current
plan consists of a temporal sequence of contracts issued to hauling agents for
servicing the loading device (including orders that have not been successful in
attracting a bidder)
e Cancelling contracts in the event of loading device breakdown or slowdown in
operations
Removing completed contracts from the list
Creating new tenders in the event of better than expected contract execution
and there being a sufficient time slot in between to enable an additional load.
e Placing requests for refuelling by a service agent.

While no tenders are being floated, the loading agent goes through its period up to
the planning horizon, and once again floats tenders for the periods in between when it
has blank spots in its loading schedule.

4.4 Hauling Agent

The primary functionality of the hauling agent is:

e Maintaining a current plan for the corresponding hauling device. A current
plan consists of a temporal sequence of contracts.

e Making bids for announced tenders. If a truck has a locked assignment then it
bids only on tenders for the loader it is locked to. In these situations the
contract manager agent will realise that this truck should be the preferred
bidder.

Making offers for orders in the internal market.
Dealing with deviations from the current plan.
Placing requests for refuelling by a service or auxiliary agent.
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4.5 Static Agent

This agent is generated against stationary equipment that needs to be monitored.
Examples are environmental monitoring stations, dewatering pumps and crushers.
Such equipment is crucial for maintaining appropriate working conditions in the mine
or for ensuring a continuous production. Static agents can act as sources of real time
information or request actions to be taken by agents of the next category (auxiliary
agents). For example, a station monitoring dust levels along the haul road can request
the dispatch of a water truck.

4.6 Auxiliary Agent

Auxiliary agents are generated against mobile equipment such as drill rigs and water
trucks. They act upon requests from the system manager that are linked with the
production process. Requests to auxiliary agents can also be generated by static agents
for environmental control in the mine.

4.7 Service Agent

A service agent is generated against equipment, mobile or stationary, that is used to
keep loading and hauling devices in operation, such as Fuel Trucks. They are
indirectly linked to the production process and for this reason they do not necessarily
need to be part of the contract based negotiations. However, if their number is
sufficiently high to require better control of their assignments, special service
contracts can be generated for them. They receive orders from the System Manager
agent following requests by loading and hauling agents for servicing. They also keep
track and report on parameters such as operator, status, etc., number of equipment
filled/served, and quantities of fuel and other materials dispensed

4.8 System Manager Agent

The primary functionality of this agent includes:
e Converting mine schedule activities to appropriate orders to loading and
auxiliary agents.
e Selecting a tender to announce (when multiple tenders are simultaneously
initiated).
Broadcasting tender announcements to all hauling agents.
Receiving bids in response to a tender.
Identifying the best bidder.
Informing hauling and loading agents of the outcome of bids.
Controlling and acting upon information placed on the blackboard
(coordination outside Contract Net) by auxiliary, static and other agents.

4.9 Contract and Tender Coordinator Agent

The primary functionality of this agent is to maintain the outstanding contracts within
the market place (including tenders that have not had successful bidders) and receive
and process offers in conjunction with the System Manager Agent for the order in the
internal market. The coordinator agent is also responsible for determining the
outcome of an offer and re-assigning the contract to a different hauling agent.

5. CONCLUSIONS AND FUTURE WORK

The agent based system framework described in this paper can be used to develop
mine scheduling solutions that are fully customizable to a number of mining scenarios
and provide a much more dynamic scheduling environment than current mine
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scheduling applications. Development of a prototype system using agent development
tools and its application on simulated mine schedules and site operation data is
currently underway. The development of such schedules and data is in itself a time
consuming aspect of the work as it is very hard to collect appropriate information
from existing mining sites. This is the case even in mines with installed dispatch and
telemetry systems. The application of the prototype system to mine simulation for
equipment selection and mine feasibility study purposes is also one of the main aims
of the research project.
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