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NETPEAAIA

AIAAPOMOI ATQIraoN @YzIKOY AEPIOY KAI METPEAAIOY

>
>

Xepoaiol aywyot: ypoppka pya petadopads udpoyovavOpaKkwy o€ LEYAAEC ATIOOTACELG

Awadpopol Stédevong (corridors of interest): Awpidec eddadouc, peydlou €Upoug, €VIOC TWV OTOLWV
HeAeTwvTaL, oxedldlovTal Kol ETUAEYOVTOL OL TEALKEG XOUPAEELG TWV OyWYWV

EVpog: e€aptatal amnod tn SLAPETPO Kal To BaBud AemTopEPELAC TNG LEAETNC XAPAENC

Kplowotnta: ocuviotd napayovia BAacel Tou omoilou Aappavovtal KPLoLUESG ETILXELPNUOTIKEG AMOPACELS
yla TV uAormoinon Twv £pywv

Awepeguvnon: oto Tpo-enevOUTIKO otadlo, mapaAAnAa pe tov lMpokatapktiko Ixeditaouo (Conceptual
Design) kat tn MeA£tn Zkompotntag (Feasibility Study) Twv €pywv

MoAumAokotnta: amottel Slaxelplon Kol CUVTOVIOHO SpOOoTNPLOTATWY KOl OTMOTEAECUATWY OOUAELAC
SLEMLOTNUOVIKWY OUASWV UNXAVIKWYV , TIEPLRAAAOVTOAOY WYV, YEWAOYWV, KOWVWVLIOAOYWV, KATT

ZuAdoyn otoeiwv: yewypadikol xapteg, Tomoypadikd Staypappata, Sopudoplkég amnekovioelg (MSS
imagery data), yewtexvikoi kot edadoloyikol atAavteg, XpNoels yng, udpoypadlkeg peAeteg, Pndlaka

Hovtéla e6ddoug (DTM), OELOULKA LOTOPLKA OPXELD, HEAETEC TEKTOVIKWY PNYHUATWY, OLKOAOYLKOL XAPTEG,

vopoBeoia, KA

© ASPROFOS. All rights reserved
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AIEPEYNHZH Apaotnplotnteg

Napdyovteg A§LoAoynong

(Engineering Process)

(inputs) Fewypadikn

‘Edadog

Tomoypadlia -
lrewpopdoloyia

Emwokonnon

Xpnoetg ng
lewAoyia
Y&poyewAoyia
JElOULIKOTNTA

MeA€tn
Napayoviwv
AfloAdynong

Owoovuotriuata
MNeptBaiiov

Aocdalela

Yrodouég
KaBoplopog

KOoTtog KATaoKEUAG ’
EvaAAaKTiKwv

Amoktnon yng
Kowwvia — Qopeig

MoALTLoTIk KANpOvVouLA
NopoBeoia — Eykploelg
Ermukivéuvotnta

AfloAdynon

EVOAAOKTIKWV &
Emttdoyn Awadpopou

© ASPROFOS. All rights reserved

AnoteAéopata (outputs)

Xaptoypadikn anodoon o€ KALUAKESG
1:200.000 — 1:50.000 *

MovTtéAo Bewpnong KoL YEVLKAG
oVaTTUENC €pyou

Ene€epyaoia kat anodoon ot
kAlpakeg 1:50.000 — 1:10.000 *

A¢loAOynon mapayoviwy
(baseline evaluation)

Ene€epyaoia kat anddoon ot
KAl{pakeg 1:10.000 — 1:5.000 *
Texvoolwkovoulkn aéloAoynon Ko
TEKUNPLWON EPLKTOTNTAC
EVAAAQKTLIKWY

AnPn anodaong emAoyng
BéAtiotou SLadpopou - OploTiki
xapaén os kAlpakeg 1:1000-1:500*

(*) Undraka umoBabpa pe ywavadopd
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KINAYNOI KAl ZYNHOH NPOBAHMATA AIAAIKAZIAZ AHWHZ ANODAZHZ

>

YV VYV VY

Kivbuvoc anoppwng evog Blwotpou Stadpopou
Kivbuvoc emtAoyng evog pn Blwotpou dtadpopou
Kivéuvog emidoyng evog Buwotpou dtadpopou, aAld pn BEAtiotou
YnepeKTiNon 1 UMOEKTIHNON TNG BapUTNTOC TWV TOPAYOVTWY
Avtikpouopeveg anogelg (‘conflicts’) petall epmelpoyvwpudvwy .y.:
EAAXLOTO UAKOG OywyoUu Evavil  Snuoupylog mePLBAAAOVTLKWY ETILMTWOEWY
KOTALOKEUT LEOW OMOAOU e6ddoug €vavilt  KOOTOUG AmoKTNoNG YNNG
KOTALOKEUT EAAXLOTOU UKOUG évavilt  OleAevoswv amod mpoPAnuatikd edadn, KA
AuvokoAia XelplopoU tn¢ mMoAumAoKoTnTOG TNE SlEPEUVNONG
AuokoALOL OTNV CUYKPLOLUOTNTA TWV MTPOTACEWV HE oadr), KATOVONTO Kol LETPHGLLO TPOTO

Juxva, N TEKUNPLWON TwV EVOAANAKTIKWY KUPLOPXELTAL aTto Ta e€ayOpEVA TNG XWPLKAG avAAUONG EVAVTL TWV
BEATLOTWV MPOKTIKWV OXESLACHOU, KATOLOKEUNG KoL AELTOUPYLAG TWV OYyWYWV

H Anyn amoddoswv eival cuxva mpoiov aAAnAenidpaong kal cuvaiveong PAcel TG AVAPEVOUEVNG
OUVOALKAG QVTAITOSOTLKATNTAG TOU £PYOU KOL TWV TEXVOOLKOVOULKWV AVAAUCEWV TNG KABE eVOANAKTIKAG

© ASPROFOS. All rights reserved
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TSI Or EReRsY 20 ESviko Zuvébpio «Evépyeia & Avamtuén 2017», ASiva 23-25 NosuBpiov 2017

NOAYKPITHPIAKA 2YZTHMATA — H AIAAIKAZIA ANAAYTIKHZ IEPAPXHZH2

»  Ta TOAUKPLTNPLOKA CUOTHMATA UTIOOTNPLENG anodaccwv epapuolovial PE OKOTIO TNV EVOWHATWON Kol
enefepyaoio Twv anoPewv TwV EUNELPOYVWHOVWY oTtn AnPn anodaong

» Boaollovtal oe opadomoinon Twv TAPOYOVIWV UTO Hopdn Kpunpiwv afloAdynong Sopnpévwv o€
UTtOGUVOAQ LLE SLAKPLTO YVWOTLKO TIEPLEXOLEVO, TL.X. ToTloypadia, yewAoyla, XpAOELS yNG, KATT

» METATPEMOUV TNV MPOTIKNON TWV EUTMELPOYVWHUOVWY O aplOUNTIKA §E80MEVA, yla TO KpLTPLa, aAAQ Kal
yla tnv enidoon Twv eVAAAAKTIKWY WG TPOG TO KABE KpLTipLo

» Enegepyalovtal pe HaBnUatikd GUVETH TPOTO Ta SeSopéva, EMITUYXAVOVTAC LOXAELUON TWV TIPOTLUNCEWV
Kol e€aywyr] CUYKPLOWWWVY armoTEAECHATWY e avadel€n tng cuVOALKNG eMidoong Kol TNV TEALKA LEPAPXNON
TwV evaAAakTkwV (ranking of alternatives)

» HAwdwaoia AvaAvutikig lepapxnong (Analytical Hierarchy
Process-AHP) gival moAukpttnplakn péBodog (Saaty, 1980) ue
gupela epappoyn omou to mpoBAnua AnPncg anodaong Lepapxeital
oe 3 dlakplta emineda:

Goal

(a) KaSopiouog otoyou (goal setting)
(8) Awaxuoppwon kputnpiwv (identification of selection criteria)

(v) Kataption evaAAaktikwv (definition of alternatives)

© ASPROFOS. All rights reserved
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MEGOAOAOTIA AIAAIKAZIAZ ANAAYTIKHZ IEPAPXHZIHZ (BApata)

1. lepapxikn avaluon tpoBARpatog (oToxXog, Kpttripla EVAAAAKTLKEG) .
KAipaka Saaty
2.  Kataption tou Mntpwou Bapwv twv Kpitnpiwv pe cuykploelg ava YRePOXH TOU TPWTOU £VAVTL TOU
Zevyn (Pair-wise Comparison Matrix) Bdoet tng kKAipakag Saaty (1980) SevTtEPOU OUYKPIVOUEVOU GTOLXEIOU

3. 'EAeyxog tou BaBuou Zuvéneiag CR (Consistency Ratio) tou Mntpwou 1: iSia onpavrikoTnTa
Baplwv HEOW s?\syxo? NG ouvlNnkng (’IR < 0.10.AvCR>0.10 n 3: KPR UTEPOXR
KQTAPTLON TOU UNTPWOU emavoAapBavetal.

4 v ’ B , 5: ’ v
4. Kataption tou Mntpwou Enidoong kaBe EVOANAKTIKNG WG TTPOG TO ONHAVTLKN UTLEPOXN

kaBéva kputrplo, SP, ue ouykpioelg avd Levyn Baocet Tng KALpLaKag 7: TOAD peydAn unepoxi

Saaty (1980) kat e€aywyn Twv unTpwwv (dtavuoupdtwy) eniboong (téoa

HNTPpWOA 00 KAl Ta KPLTAPpLa). 9: efapEeTIKA LEYAAN UTtEPOXN
5. 1610 pe to Bripa 3 OL TIEG 2, 4, 6 Ko 8 lval

eVOLAUEDEG Kal XpnOoLUoToLoUvTal
yla emavénon t¢ akpifelag otnv
apLlOUNTIKA EKTiUNON

6. [Mpoobdloplopoc tng ZuvoAkng Enidoong (Overall Performance) 6Awv
twv Evolaktikwy S (Total Ranking of Alternatives): S=SP. W'T

7.  Avadelén EvaAakTikng He Tt péylotn enidoon/Badpoloyia
(maximum overall performance) 6nAadn max [ S ] kot emthoyn Tng wg
BéAtiotng (Optimum) Abong, S

Avtiotpoda, Twueg 1/3, 1/5, 1/7 kAn
onuaivouv OtTL To OeUTEPO OTOLKELD
opt TIPOTLUATOL TOU TIPWTOU
8. Avaluon evacOnaoiog Tng TEALKNC KATATAENG EVOVTL WUEOUELWOEWV

TwV Bapwv Twv KUPLWV Kpltnplwv —EAeyxoc “supwotiag” (Robustness)

© ASPROFOS. All rights reserved
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CASE STUDY ()

»  Pipeline for transportation of aviation fuel (Jet-A1): from storage plant to airport fueling facilities

» NPS: 10 [inch] — Approximate route: 21 [km] — Throughput: 1,25 million liters per annum

» Investigation of three (3) alternative pipeline route corridors:

Baseline data
Length [km]
Major Crossings

Hydrogeology

Geology & Soil

Topography

Safety consequences

Environmental impacts
Accessibility

Constructability

Social Impacts

CAPEX

Alternative - A
19,8
8 (3xHDD crossings)

low watercourse
interference

proper soil conditions —
low geological effects

smooth terrain
(5-10%)

low (placement through an
Expressway)

medium
high

medium to high (along an
Expressway)

low

11,9 mil US$

Alternative - A
21,5
8 (2XHDD crossings)

high watercourse interference -
buoyancy effects

mangroves, lagoon proximities,
loose formations

smooth terrain
(5-10%)

medium (placement through
provincial roads)

medium
moderate to low

pmoderate to low

medium to low

12,7 mil USS

Alternative - ABG)
22,1
5

low watercourse
interference

proper soil conditions — low
geological effects

very smooth terrain
(0-5%)

low (partial placement
through provincial roads)

low
moderate

moderate

medium

10,6 mil USS

© ASPROFOS. All rights reserved

(*) project developed in a country of Central Asia
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CASE STUDY (cont’d)

. L. Table-1: Pair-wise comparison matrix for criteria weighting (eigenvector)
Selection Criteria

Reciprocal Symmetric Matrix Normalized Matrix Priority Vector

. 1 2 3 4 5 6 1 2 3 4 5 6 (i)
C® - Technical Aspects (TA) c ¢ ¢ ¢ ©c c c ¢ C ¢ C© C W
c* |1,00 1/3 1/3 1,00 1/4 1,00 c' | 0,08 0,11 0,06 0,08 0,04 0,12 W!= 0,08

2 .
C% - Safety (SF) c? (3,00 1,00 3,00 2,00 2,00 2,00 C2 | 023 0,32 0,51 0,15 0,33 0,24 W2= 0,30

C3- Environment & Society (ES) c® |3,00 1/3 1,00 2,00 2,00 2,00 C* | 0,23 0,11 0,17 0,15 0,33 0,24 W3= 0,21
c* [1,00 1/2 1/2 1,00 1/3 1/4 C* | 0,08 0,16 0,09 0,08 0,05 0,03 W*= 0,08

C® - Geology and Soils (GS)
C> (4,00 1/2 1/2 3,00 1,00 2,00 c>| 0,31 0,16 0,09 0,23 0,16 0,24 W°>= 0,20

C) - Project Cost (PC) c® (1,00 1/2 1/2 4,00 1/2 1,00 C° | 0,08 0,16 0,09 0,31 0,08 0,12 W°= 0,14
6) - itti Sum= 1,00
S G A . Amax = 6,53 Cl= 0,11
Consistency control:
CR= 0,08 <0,10
Table-2: Pair-wise comparison matrix Table-3: Pair-wise comparison matrix Table-4: Pair-wise comparison matrix

for Technical Aspects (TA) - (C') for Safety (SF) - (C?) for Environment & Society (ES) - (C°)

2 3 I
TA | A A> A’ Priority Vector SF | AL A2 A Priority Vector Es | A' A2 A | Priority Vector

=»> A’ |1,00 1,00 1,00 = 033 _  A' [1,00 4,00 500 s = 0,68 A 1100 13 14| sP- o012
A* 11,00 1,00 1/2| " = 0,26 A 1a 100 12| 9= 013 T 3,00 1,00 1/3| $®= 0,27
A* 11,00 2,00 1,00, $*™ = 0,41 A* | 1/5 2,00 1,00| $*@ = 0,19 A 200 3,00 1,00 $¥= o061
Sum = 1,00 Sum= 1,00 Sum = 1,00
Amax= 3,05  Cl= 0,03 Amax=3,10  Cl= 0,05 Amax=3,07  Cl= 0,04
CR= 005 <0,10 CR = 0,08 <0,10 CR=0,06  <0,10

© ASPROFOS. All rights reserved
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CASE STUDY (cont’d)
Table-5: Pair-wise comparison matrix Table-6: Pair-wise comparison matrix
for Geology & Soils (GS) - (C*) for Project Cost (ES) - (C°)
GS| A' A? A3 | Priority Vector PC | A' A% A® | Priority Vector
ﬁ A1 1100 3100 2100 51(4) = 0154 ﬁ Al 1.00 1.00 1/2 Sl(s) = 0,23 =—
2 11/3 1,00 1/2 24 - 0,16
A3 1;2 1/2 1/00 Sa(4> 0,30 O e
A ' > = A® |2,00 5,00 1,00 $** = 0,60
Sum = 1,00
Sum= 1,00
Amax = 3,01 Cl= 0,00 Amax= 3,10 Cl= 0,05
CR= 0,01 <0,10 CR= 0,08 <0,10
Table-7: Pair-wise comparison matrix Table-8: Overall Performance
for Permitting (PT) - (C°)
PT | A A% A® | Priority Vector st = 0,352
1 1(6) _ ——l 2 _
—) Al 1100 1/5 1/6 s*= 0,08 §° = 0,210 AHP outcome:
A’ |5,00 1,00 1/2| $*®= 0,34 §= 0,438 Optimum Corridor
A® |6,00 2,00 1,00| S*© = 0,58 P
Sum= 1,00 is the Alternative AB)
v
Amax = 3,03 Cl= 0,01

CR= 003 <010 Total Ranking of Alternatives

>8> 62

© ASPROFOS. All rights reserved
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CASE STUDY (cont’d)
Safety (SF): Sensitivity Analysis [W2-30% to W2+30%]
0,500 0,46 0,45 0,45 0,44 0.43
0,36 ™ o3 ¥ 5, 04
0,400 0.35 : |
0,300 s
mS(1)
0,200 s
mS(2)
0,100 i
o S(3)
0,000
W2-30% W2-20% W2-10% W2+10% W2+20% W2+30%
0.600 Environment & Society (ES): Sensitivity Analysis [W3-30% to W3+30%]
0,500 045
' 0,42 0,43 0,43 0,44 0,44 . _
0,400 i
0,300 s
mS(1)
0,200 s
mS(2)
0,100 s
0S(3)
0,000
W3-30% W3-20% W3-10% W3+10% W3+20% W3+30%

10
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NETPEAAIA engineering

TEXNOOIKONOMIKA OEMATA

Kootog onpavikotntog anopacewv
€VaVTL KOOTOUG aAAaywv

Cen(3)

Ccu(2)
Cost

Cen(1)

Con(1)

Con(2)

Con(3)

Pre-Project = Eng. Proc. Constr. = Start-up (time)

Com(i): Decsion Making Effort @ Opportunity Area(s)
Ccu(i): Cost of Late Changes 1: Cou(1)-C 4(1)
(Smith, 2002) 2: Cou(2)-C u(2)
3: Com(3)-C w(3)

© ASPROFOS. All rights reserved

Awaxeipion k0otoug AnYng anodaong

Ciotai= C; + C,

Cmin _

Cost

T~ C2(R)

/

Resources

C; (R): Corridor Selection Failure Total Cost

C2(R): DM method development  Optimization curves

11
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2YMMEPAZMATA

H Awadikaoia tng AvaAvtikig lepapxnong xapaktnpilletal YeVIKWCE amo ta ENC:

>

>

Elval evéAkTn, Katavontn Kal eUKoOAQ EhAPUOOLUN

Ertitpémnel poxAevon kot €§0pOOAOYLOHO TG YVWONG TWV EUTIELPOYVWUOVWYV LOLAITEPA OE TIEPUTTWOELG
OLVTLKPOUOUEVWV I Un armoAuta cuppatwyv anoPewv

EMITpEMEL MOOOTLKOTOINGN TWV MPOTLUACEWY TWV EUNELPOYVWHOVWYV (“OTL Elval UETPROLUO, Eival Kot
Slayelpiouo”)

EVIOXUEL TNV QVTIKELUEVIKOTNTA KoL a§lomiotio Twv anodpAcewV HECW TNE TTOGOTLKOMOLNONG KAl TNG
paOnuatikng enegepyaciog twv Sedopévwy elcodou

Al0BéteL epyadeia EAEyXOU TNG LOONUATIKAC CUVERELOG TWV UNTPWWV KoL TNG Evaodnoiag tng TEALKAG
KATATAENG TWV EVOANAKTIKWV

MelovekTnua Tng HeBOdou eival to SUoXPNOTO Kal N MOAUTTAOKOTNTA NG OTav AuAveTal o aplOuog
KpLtnelwv /Kot o aplOpog Twv EVAAAAKTIKWVY.

Ta oUyxpova gpyaleia Aoyltopkov (r.x. Expert Choice, Super Decisions) avtipeTwni{ouVv amoTeEAECUOTIKA
Ta poBARpaTa TNG MOAUTTAOKOTNTOG KAl TNG Taxutntag enefepyaciag twv dedopévwy elcddou

Mmopel va xpnolponolnBel oe eupl pacpa £pywv 1} EMAOYEG TEXVOAOYLOG TTEPAV TWV XAPAEEWV TWV
aywywv 1.X. LNG vs Pipeline solutions - Small-Scale vs Large Scale LNG solutions - AMNE vs natural gas, kATt

© ASPROFOS. All rights reserved
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MAOHMATIKO YNOBAGPO

INSTITUTE OF ENERGY

- Set of nonnegative real numbers: R_; set of physical numbers: N;
- Indices of Selection Criteria: L= {j: jeN A 1<j<n}; neN ; Indices of Alternative Corridors: Q = {i:ieN A 1<i< m}; meN;
- All n-tuples with non-negative real numbers: R ; All n x n matrices with non-negative real entries: R}*" ;
- Alternative Corridors: A = {Al, A?, ..., A™}; Selection Criteria: C = {C, C?,..., C"};
- Set of Weight of Criteria: W = {W?, W?,..., W} such that: ¥ Ct= 3 W¢, t €L; Overall Performance set of alternatives: S = {S, ..., S"};
- Pairwise comparison matrix for the Selection Criteria, Wsp: W(s, p).W(p,s)=1 for s#p A W(p, s)=1 for s=p, VpeL A VseL,
WspeRP*™ ; the Priority Vector, W, is such that: W= [W1, W?, ..., W"]T, WeRY ; X, WE=1A0 < Wk<1;
- Pairwise comparison matrix for the Alternatives Al, A?,..., A™, CX, is c(k, m) e RT*™: c(m, k).c(k, m)=1 for m#k A c(m, k)=1
for m=k, Vk eQ A V meQ, hence the priority vector SS® (m-tuple) is produced:
S0 = [§100, 520, ..., SIM], SI00 cRPX; Ty SO =120 < IV < 1;
- The Overall Performance SP of alternative AP, beQ with respect to all evaluation criteria is obtained as:
Sb= Sb() W1 4 Sb(D) W2 . +Sb(m) Wn =Zb€Q, e, (SPO.Wr); SPeR, Wr eRY%; all SP, beQ, values are calculated as follows:
St= SO W + ST W2 +.... .+ ST Wn
S?2=SZO WL+ SZOW? 4. 4 S2(M Wn

Sm= SmM W 4 SM@ W2 ... + Sm.Wn,
Hence, the Overall Performance vector is formed: S= [S}, S, ....,S™]; S R} ;
- The optimum route alternative, Sopt, is the maximum value of the elements of vector S: Sopt= max {[S?, S?, ..., S™]}.
- Consistency control: calculation of the CI=(Amax-n)/(n-1),where n is the matrix size, Amax is the eigenvalue;
- Calculation of the Consistency Ratio CR=CI/RI, where Rl is the average random consistency (Saaty, 1980);
- Checking the inequality CR<0.10.

1 2 3 4 5 6 7 8 9 10
Average Random Consistency table:

RI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49
13

Matrix size (n) and related RI values

© ASPROFOS. All rights reserved



INSTITUTE OF ENERGY

e OAs rofos
R

IENE Workshop: “Energy Security in SE Europe and the Role of LNG”, International Conference, Athens, 4-5 July, 2017

BIBAIOTPADIA

1.

10.

11.
12.

13.
14.

Dey, P. K., (2001) A risk-based model for inspection and maintenance of cross-country petroleum pipeline, Journal of Quality
in Maintenance Engineering, vol.7(1), pp. 25-43

Dey, P. K., (2003) AHP analyzes risk of operating cross-country petroleum pipelines in India, Natural Hazards Review, vol.4(4),
pp.213-221

Dey, P. K., (2010) Managing project risk using combined AHP and risk map, Applied Soft Computing , vol.10(4), pp. 990-1000
Feldman, S., (1995) A prototype for pipeline routing using remotely sensed data and geographic information system, Remote
Sensing of Environment, vol.53(2), pp. 123-131

Saaty, T., (1980) The Analytical Hierarchy Process: Planning, Priority Setting, Resources allocation, McGraw-Hill, N.Y., p. 287
Saaty, T., (1987) The Analytic Hierarchy Process—What it is and how it is used, Mathematical Modelling, vol.9(3-5), pp. 161-
176

Saaty, T., (1990) How to make a decision: The analytic hierarchy process, Original Research Article, European Journal of
Operational Research, vol.48(1), pp. 9-26

Spanidis, P. (2012) Lessons Learned from Establishing LNG facilities in countries of North Mediterranean Sea, Plenary
Lecturing, WSEAS, International Conference on Energy & Environment, Kos, 17-17- July, Greece

Gursoy, B. B., Mason, O., Sergeev, S., (2013) The analytic hierarchy process, max algebra and multi-objective optimization,
Linear Algebra and its Applications, vol.438, pp. 2911-2928

Balubaid, M., Alamoudi, R., (2015) Application of the Analytical Hierarchy Process (AHP) to Multi-Criteria Analysis for
Contractor Selection, American Journal of Industrial and Business Management, vol.(5), pp. 581-589

Henley, G., (2015) Pipeline Routing Selection Process, http://wiki.iploca.com

Mustafa, M., (1991) Project Risk Assessment Using the Analytic Hierarchy Process, IEEE TRANSACTIONS ON ENGINEERING
MANAGEMENT, Vol.(38)1

Weir, C., Klaasen, J., (1986) The Corridor Concept - Theory and Application, RIGHT OF WAY, pp.22-29, August

Macharia P., Mundia, C., Wathuo, M., (2015) Experts’ Responses Comparison in a GIS-AHP Qil Pipeline Route Optimization: A
Statistical Approach, American Journal of Geographic Information System, vol. 4(2), pp. 53-63

© ASPROFOS. All rights reserved


http://wiki.iploca.com/

iENE e
:m EAAHNIKA OASMS‘%
IENE Workshop: “Energy Security in SE Europe and the Role of LNG”, International Conference, Athens, 4-5 July, 2017 rETEEAAIA

Euxapiotouue yia tnv npoocoxn ooc !

O nsprstes

284, El. Venizelou str.
Kallithea, 176 65

Athens - GREECE

Tel.: +0030 210 9491600

www.asprofos.gr

15
© ASPROFOS. All rights reserved


http://www.asprofos.gr/

