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Abstract

Oil and gas trunk pipelines (OGTP) worldwide were built in the period from 1960-
1990. Currently, 35 % of gas trunk pipelines (GTP) and 75 % of oil trunk pipelines
(OTP) have been in operation for over 20 years. Gas pipelines with a lifetime of more
than 20 years constitute 43.9 % of the total length, and 20.2 % - have exhausted the
rated life. Oil trunk pipelines have even greater lifetime: 73% of the total pipeline
length are over 20 years and 40.65% - have exceeded the rated lifetime of 33 years.
More than 34 % of the pipeline length were built 30 years ago. Accidents on
pipelines are usually large-scale and impact on the nature with the variety of forms.
This is associated with the specifics of pipelines, which are characterized by large
inertia of the flow of pumped substances due to the large distances between the
pumping stations, the location of pipelines in areas with difficult climatic conditions.

Therefore, we have such a scientific problem: based on the results of the theory of
the analysis of industrial accident risk and analysis of the existing methods for
detection of environmental damage in case of accidents on oil and gas pipelines to
develop the methodological mechanism of assessment of the ecological risk in case of
accidents on oil and gas pipelines. The availability of a modern methodological
mechanism of ecological risk assessment is one of the most important conditions for
implementing the procedure of declaring hazardous industrial activities , in
accordance with the Georgian laws.

The problem discussed in the paper is highly topical and of great scientific and
practical importance. The actuality of the problem solved in the thesis is also
determined by its place in the range of tasks of the executive body specifically
authorized in the field of industrial safety at all levels.

Based on the foregoing, we shall take into consideration that certain provisions need
further research, theoretical generalization and practical verification. In particular: 1.
Risk assessment methods in TP accidents must consider physical phenomena and
effects arising from the implementation of accidents and frequency of occurrence and
development of various accident scenarios. 2. The methods shall allow to solve the
problem of the quantitative assessment of potential danger of oil and gas pipelines
for the environment and people. Thus the results of the risk analysis and damage
assessment should allow its use as a basis for determining the “weaknesses” of linear
sections of the oil and gas pipelines.

Reliability and validity of the results, conclusions and recommendations are enabled
by the use of modern methods and means of the mathematical, economic and other
research, the use of standardized and tested methodical and software and hardware
tools, as well as by comparing the results of calculations performed in accordance
with the developed methodological mechanism with the data of actual accidents
occurred.

The mapping of techniques in the standard documentation is planned. The

characteristics of the reliability of the fuel and energy sector of Georgia are
determined, which create a database.
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A9Jbmemaos  BOHMbg39wymazl  93Mm3sz3doMol  IMbIsMgdol  QoBEOIL,
135MLYPOL YOOl MJOMboEI6 7- X9gM dmewm 12 Herob 963s3wmdsdo.
360Hm©YdBHol dmbdocmgdol 20-30%-0l 990306905 ermdswGo doldEHoddo,
9O 9B9IGHMIO0 3H9IbMWMP0gd0L MBOHM bMY3s, IMbLBOL 3MMd9Asl
60-70 ool 20635300md580. 9bgMaMmIMbIsMgds XXI Lom3mbgdo qobgds 96
303-653000M00bs, 56589 ©039MOLOGOEOMYdIYL.

MMgoo  5390L  Tgx0dOLL  IM3Mm3900L  dMmEMEmdsl: 1988 (g,
9oL B9JIMS305d0 Fmbs 658,8 Ab BHMbs Bs300MdOL [o®dmgds, bmerm
2010 §geob - 505 b FHmbs, 96 23%-000 bozegdo (Bmyzsboero LESEHOLE03IS
dmigdmeos BP Statistical Review of World Energy 2011- dobggom).
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936035300600 Mx®m 3600369c0m3bs 59(306090L b5300MdOL IMBAsGMdIL
Q5 399OL 5EEHIMbIGHOMO 9b9cM00L Fyosmrmgdby. 53539 O™, y39wsby
396L39dGH0Mwo IMIHTMJOGdO - 4obLOINPOGd0 Bobgmo - 0MBI3L SOl
39, GMmIwomsE bgds 296300090500 J39969d0L 35BMGOOL bYMA3S,
65300md0L LodEMYdOL FMI0gds s 6y GMEOL 49403 SOLYdOMSE 3069
93915905¢0. 50BB0T65305, MM 58 MIOLIMZ0L, MHYGMOL BJIMSEOL Ao5BBOS
MBHMToBoM0 Fogd dmbds®gds. 1997 {gub, Gmlgmols dmobdsts 0dgbl
B5300mdL, GMAMOE gMdsbosdo. sbes ggMdsbgergdds qsd3ocmgl ImbIsM9gds
15,5%-0m, bmwmn OMgmds  gobsds  12%-om. sdy35M0@, 2011  Fgarls
Gmlgmds )3 gobBol 9o, 306M9 053mbos, FgMBs60s, BMIDBOEOS,
Log3M96390, COWO dMOEIBIPO S OFEIWOS JOMS.

65300mdol 50dMPBs Bgds goBoligdMo bobdomfigscdsgdo boswagol
Loe®dgdo smgmeo dg@cmgdosn, 5-6 30-09. ™MIE3s, 4,5-5 30-Bg MdgBHgL
Lo®3gdo, MIBoMYOL  ASBOL s  PoBoL  3MBEIBLLGHOL  LsdsEMgdo
3608369 AdYd BOOJ3000. 6553MBOL  LodIMIdOL  FJIIMIMOOL
35JbodoEME®  Lo®mdgHy, oMol 1-3  39. bogomdo oMMy Ibl  ©oo
45308396006, dMdo g9l Lombgl. bszmmdol R0BoIMMHO ™M30L9d900
dmygsbogros gbMogn 1-do.

65300md0 - LHOIRs© 55¢gds0 Lombgs; 533900dgoolL  GH9gd3geo@meol
©0535BMbos: -35°++121°C (0ogo ©59M300gd05 3MSJ30
0995003960359 s 3500d0 4obLBOEIO 5060gdOL sOBYOMDS). Bogommdo oblbgds
MO06m  453bLbgegddo, BogMsd  B3gMEgdMmog 306MHMdYddo 56 0blibgds
09odo, bmeom  Jgbodgoms  89Jdbsl  daMoo  9dmebogdo.  bsgommdo
Dot gbl 5M0g9b5bEgden MHgLOL. EIBZIOHMo b53MdOL FoMoygd0
PomBmoagbls (2007 §) 210 OwGE.GH™bsL (1200 dwGE  doGMYwo),
©MH396MME0 9390905 9B Mgdom 52 %260 M. GHMbsL (3001500
9. 05M9gwo). 1973 ool  sbsfyolbosd  IB39MmEo  Bogomdol
95653900 d9839L9deos 1000 dewd. GHmbs (570 der®E. GH™bs). 9933505,
Dodlmedo ©sH39MH)o FoMs900 0DMHOIdMEs (51939 0BOIYds BogoMdOL
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9mbds69ds - deenm 35 fierol 2063530 md580 ol goobMs 20-sb, 30 derd .
05695d©Y). 6s3Mdol dbmxzwom dmdogds 2008 - dgopobs 3,8 Jer®.
Gmbs  Pgwoffocdo. 9g.0., 9OBYOMo IMbsMYdOl  3H9gd30m, WIBIIOHIWO
6530030 sbEMgdom 895096l 40 Fgwl (gbMHowo 2, bsb. 2).

gb®oo 1
Bo3mmdol 30B03MMo »30l90900
L5395 I3 GHO Tobd (g/0m;0) 450 + 470
L0d336039, 3/Ld® 0,65 + 1,05 (Hmamea fgbo 0,82 + 0,95)
Ao Bgonmdo < 0,83
ddodg bogormdo> 0,86

360LEWOBIE00L Bgd3gMod s, °C -60 ++30
bodzgmogy, 99%/§a 1,98 +265,9

3990M0 LOMIMEJZoMBS, IX, 1,7 +2,1
§30L 399060 LoMd®, IX/3 437 +47,6
58909900 $g839Gs@m®s, °C -35 + +121

1REA SN S ET o0 7 Lim Salan 17 1988 G sas
daagBgd0

Bob. 2. 9) d39y6900 Albgoo BogmMdOL FoM39d00 (JWGE. dsMYE0); d)
93996900 Abbgowo Bsgmmdol dmdogds (103) dsOgwo 3o  (J39969d0L
b706905 3bMowo 1-0b dobgzom)
3bMowo 2
93996900 Abbgoo 65300mdobL doMogqdo (BP Statistical review of world energy
2011-0b dobgz0m)

399969 05652900 dbmyEom 0mdogds MHgbOLOL
5653900 %- s0mfimM3go,
©26 oo
B5)0L 565dJMO 264,5 19,1 10007 72
3969Uw99@s 211,2 15,3 2471 234
06560 137,0 9,9 4245 88
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96540 115,0 83 2460 128
39939030 101,5 7.3 2508 111
259O0. 56M3dJOL 97,8 7.1 2849 94
900653900
6900 774 5,6 10270 21
@030 46,4 3.4 1659 77
g5%obgmo 39.8 29 1757 62
Bogg©os 372 2,7 2402 42
3965000 32,1 23 3336 26
209 30,9 22 7513 11
go&o60 259 1,9 1569 45
Bobgoro 14,8 L1 4071 10
dG>DOEOs 14,2 1,0 2137 18
OTIK-0b 9361980 10684 77,2 34324 85
oo Abmgeom 1383,2 100,0 82095 46

Bob. 3,0-Bg 6583969005 Bs300md0L AbmgBrom MgHIM3930 MHgaombgdols
dobgzom, bmem bsb. 3,0 s @-Bg bsB3969005 bBogmmmdol AbmBErom
356539000 BESEHOLEH03MOO O35 (saMgmgq bob. 4).

2009 §gnls, 30639wo 583-35 gosbfitrm HMLIPL 565 F0MYdMEo FoBob
mEmEMmds (624 derd. 3, obsswdogy 582,3 derM. 33), 5Msdg dowgdvero
Lolodmbeom 250, 9.0. 39B0 GMIgEoi 04oIds 3MBEHMygbEHJdOLIMZ0L. gl
oblibgds 588-d0 5304seol gobols Im3m3z9d0l BOHOm, INbIscmgdols 99306090l
9360™3530 s MGBom 3OHOBOLEE H353006MdMEO.

2010  Ggaol, 3335605 Enerdata-d, 00mogd399bs  LESEHOLEH03MOO
43900 ,mdomo  9bghag@ozs 2011 MH@Iol  msbsbds
OLgmds 00MHMBS O0EYMHMBds FM3Mm39do dbadM030 AoBoL Tglobgd.
3969dm© 333905 250D 647 Iw®. 3. $83-3 30 30M0dom, 89593065 619
9. 8-09. 9BswMA0MmO Ym39eHoM©o ,2wMdsMOH0  9bgegEH03o
2012%-0 dobgzom, MMligmds 333  QI3IMYS OPIOMDS s doom 654
M. 3. 593-3 QoBotMms 661 M. 3-89, 3965053 -161 G . 3, 0O6I>
- 152 8gr® . 33, go@o®ds - 150 demdeo. 33, bo®m3zga0sd - 105 dewe. 33, Bobgmds
- 101 gmérgo. 3.
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http://ru.wikipedia.org/w/index.php?title=Enerdata&action=edit&redlink=1

Bob. 3. 5) Amxzwom HyHYIM3900 Mga0mbgdols Jobgz00m: 1. OO M 53960039;
2. 396@®5c)M0 LB 539M039; 3. 930MM35; 4. T OLOZEY0; 5. 5BM035;
6. 5505 5 M395600. 8,3) B530XMBOL ABMBREIOM FoMoRIOOL B4935

Bsb. 4. Bogomdol AbMBREOM Fo65g900L BEBSEGHOLEH0IMMO O3S

LSgONMIMOOLM  9bgMYYBH03Mo  LosaabGHML  TgxzoLgds, 396906030
3oBob Im3m3900L 2011 Fgel dgbobgd GHmeros: Gwmlgmo - 677,0 dge. 33, 530
- 6510 dwé. 83, 39b650s- 160,0 G . 33, yo@o®o - 151,0 dere. 33, 0Msbo
- 1490 9erG. 3B, bemMzgaos - 106,0 dwé. 33, Bobgomo - 103,0 deré. 2.
2012 Ggaols, Glgool Lomdmd-9bgcMygGH03wo 3md3wgdbol (396GHGsw Mo
Lool3ghgMm  LsdTsMmMZgErml  JgLlodsdolo, @dsBol IM3m3zqds  GLgmdo
9950090060 678,5 der®. 3. Mmlgmol 9bgMa9@030L LsdobolBHM™L dobgwzom,
2013 Hgeol dbgdGmogz0 goBo Fgd3oM©s 2,2%-00g s 89500065 655,067

dmM. 3.
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Bob.  55-%g, b5B3969%05 3b69dMH030 goBoL  BMm3mgzqds  AbMPErOMU
9439469030 (43996900l B1ob50M9ds (36MOE0 3). 25Dl WIBZIOMEO BsG3gd0 -
5oL 200l LEMWO  JMEMEEMBOL TGP0 FIM3IZTMO  GHIOOGHMO0DY,
M™Igo3  ©s9330390I0s MobsdgM™mzg 29MmEMmaoMo  G9gdbmmwmaoom
(EbOowoO 4).

3beogro 3
06936030 25Dob IM3M39d5 AbmREom J3994bgdols Jobggzoo 2012 gl
J399obs 06986030 obob d3990bs 06906030 3oBob
9m3mggdo, . 8 9c3mggdo, dgwe. 8
Gbgoo 677,0 &©060s©O ©s 40,7
AMB5™
593 651,0 Bogg0s 399
396500 160,0 3530LH60 39.2
9453ot0 151,0 5696 0bs 3838
06560 149,0 &o0sbo 37,0
Badiggp0s 106,0 30Bgbigas 312
Bobgoo 103,0 3560 26,5
L5990l 56570 92,0 d56ao@gdo 19.9
06mbgbos 92,0 gobobgmo 193
BogMwsbogdo 81,0 365060 18,2
51060 78,0 3M5BOE0S 16,7
35e050D0d 613 3ME0300 154
9330390 613 5BsGdYOX 60 14.8
09964396900 59,5 d5369060 13,0
©9393900 570 30939000 130
d9dbogs 52,5 d6+969060 12,8
29O®. 369dgMOL 517 80568> 12,4
980653300
0bmgm 46,1 39619 114
0O dM0GBgmO 45,2 3093000 11,0
53bGH®d>@0s 45,0 6dgbooo 11,0
3bOowo 4
0693030 25DoL IHB3gMHIO ToMoagd0 AbmyErom J399bgdols Jobgzom
2012 §gools
J3996s ©3H39M0¢0 3560159900,
GOb. 8
Mmoo 44.8
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06sbo 29,61
g5Bot0 25,37
B5OL 5G5dIMO 7,807
5dd 7,716
0709096900 7,504
3996m. 50509Mob J80MGJdO 6,453
Bog gm0 5292
3069b99¢> 5065
SEg060 4,502
96540 3,17
23LGHOWO 3,115
0bmbgbos 3,001
gobobgmo 2,407
85¢50%00 24
936®3535060 2211
083039 2,186
BbmM3z9800 2,039
0bd93900 1,841
30939040 1,798

Bob. 58-%Bg BoB39bgd0s 396900030 goBoL  sBIYMHIEMO  BoMRgd0
Abmxywom 43946900l dobgzom 2012 Fgwl, bmerm bsb. 6-Bg - gobob

ALMREOM Jo6r52900L M)395.
800 50
g™ = i > :_%
;E:soo = % s _
2 500 8 30
%400 EEZS II
300 20
Saes| H N |
e L1 T II
< 100 s |
: 1111111 1 iR N ENEE N T
1'52:-3 4 5 6+07 ‘8.9 - 11127 13" 14 415 - 168 LA 3 4,05 - 060 7 800" 10 11712513 14 - 1596
33096900 95300
(2]

Bob. 5. o)  d670M030 gobol Im3mzgds bmayeoml J39yb9ddo (J399bgdols
ob7060905 3bMowo 3-0l dobgzom); d)  396gdM030 AoBol IBIIOHYO
35653900  Abmgeoml  J39g4bgddo  (J3996gdol  MobgoMgds  bowo  4-ob
dobggzom)

Bsb. 6. AbmBEoM 45BOL FoM5g9d0L O35
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X960 309y 1878 (gl 5389mmbols  bobgze®  3bdgwby,
93B3 MGHSE05d0 J93005 3060390 653MBBOIBO, MMAwol Loy®mdgs 10 30,

beem 36:mgd@o 990999539000 0ym 3.9. d9bmgols dog® [4].

65300mdBo@gbo dogMm-MdoolO-x%9g03s60l B0BsBos 35300l Bsg3mMMdOL
AG®9bL3MOGHOMGds  OMOJMwo 3mOG0 X9035600 OHMIgoi dEYdIMYMIL
3995539 900b B30L bo30MBY. 55300MBLHEIBOL MBOE0SEMEOO gobLbs Imbs
2006 § 13 03woll x9035680. ggm3meo@o3memo  ™m35wms  bgyzom,
65300mdLogbol  3F9690crMdOL  Fmoz35M0  F0Bsbos TmMbgl  BligoOLiysb
©530300090o@  653mMdOL  BHMIBL3MOEHOMGOS  sDBYMBdS0K 60 (o
000535080 4sHobgmosb) AbmBwom dsHMGODY. 3MMmgdEol Bobsblomgdsls
WMmd0MOEs 990 ©O ©OEO  dM0GBIMO, GMmIwol  doBsbos  9bgMam
3535690 gdol gdudm®mEHOL FoMmIMMEHJOOL ©O039MLOGR0ZIE0s s ALMBWOM
96962 05BEOOOL BEBHOBOODBH30s.

9B 9GOl 30603900 Bog0sGMOMo Jowlsgbo ©Lm-do, GMIgwos
39539M9dMY0s HLgmOL 439M-EOL 93e0m s 5 O OO dMOEIBIMOL
wWdmogem  dmbsfoggmdom.  s®lgdoms©  FJoElows  gM3ME0EGH032)M0
Lo@Go30d, MMIGEoE 8,03zl dms sBoSL, 39335L00L s JoL3omEo DBE30L
5435@™M60s.  9MBYdIMOo  6s3mmIBs©gbo  dddm-bmgmemmboolbzom s
d600369wmgs60  ImEmmdgdo, 99339 LEOWMEL 3o 9O  dmbgds, G5
399m0f3938  Ggaombdo  F9d3oMgdsL. 533 30  TooEgdl 9GS  ABMEO M
53 9MbsGH0ME 2Bl L3sMLYNOL 4MHGI0 O JO9BIMMYOL Aol 253 gbAL.

36009 BH0MJBS0  FodoLEHMIMHO  goblogbo  ,65093m%,  H™Iwol
Lboa®dgs 3,3 smsbo 30, 39690006 @S sHYMB0X60L Bodsermzgwrmls
A®bboGHom, 930m393d0M0s 939969030, JOMOMII®  9ZLEGHMOST0 QO
3963560590. LE3OMYJEH™ LOAAEszMY - 26-32 M. 3. 3OMgEol JMIDowYds
bmM3090w©gds 2002 §erosb. bogsMomom 0oMgdmwgds - 3Gmgdéolb € 7,9
0. ©EIoLsm30L, gl 3MMgddHo T9hgmgdMEos, ®™mMIEs> 0890 MH™I
d9L5deMm Bmbgl 53 3OMgJBHOL MJSBOLIOEFESF0S.
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65300mdBo@gb0 dogm-RBLS 458390905 9JudEsEsEosdo 1999 fiewols
17 5360b. LodsMs SHYM0-BoMoy-24096d9e0, GMIgeoi 890wds390E0s
Sboeo  30MgdBHoom. bs30mmdLs©Ibo  dodm-Lmaloll  ©sbodbegdss  Bogomol
AG®9bL3MOGHOMGds  Bodo™M  BoMOROLYSD,  BsGBMgdom  bgedg3mryergdoom
3607 300L Howmd®oz0 gobsfiowgdol dglobgd, HMBgebsg bgero dmgfgeos
20 UBodBHgddgmo 1994 erob bmzs® ©s xamnol Msbmrdo 30835609000,
Odgbsg BP-U, THKAP-b 05 Bog@®msdmemolm x990l dmemob.

39630boMmm 65300mdL>©YbO dodm-LgLs (9dudMmMEEo Jowlawgbo -
@oLOggmol  JoMIOBH0) - gbGowo 5 [1]. bsgomdlogbo dodm-Lmagls
93B3 M5G5E05d0 25339005 1999 (gal, 00 0fygds sHYIMdI0KIBOL LydsM
5B96M0B0M5Y-20116390sb6, 530 B30L LodsGmzgaml bod3o®BY J. LvyRs.

3b®owo 5
65300mdB5g60 dogM-RLLL 39dbozmEMmo 356589EHM9d0
Loghmm | Logdo@mggerml | osdgEeo aogdBHomeo a3vgdBHomeo 3ogdBHomeo
Loa®dg | v9d6ol Loa®mdg (00) 23993 5M006Mds ©533060mM35 M9bgm30
(39) (39) (0eb.B™bs/fgero) |  20116.(3eb. (Oeb.
BBs/Fowwo) | dba/figero)
833 375 531 7.6 39 3,7

05Jm-bxLy BogmmmdLIgbo 0fjyqds FHgM0bs0b LobysBoessb -
LYBLOL  BHMB0bIEsd@Y, Bodos@rmgguml 8530 B30l bsdo®Bg (Bsom dmGol
Bogmmd BsdmdLbdgero 3eo@Bm®mTs ds3 Br35d0) s dgoaqbl 831 30-L.
Logo®m3zgeml 653000Mm3LsEIBOL 3560 LB Mmoo 530 33, dgopqbL 376 30-U
(3993996560056 Mds IsbMgdom 6 Awb. BHmbs, 9.0. 45 dwb. dotgwo, Moy
d99L5050905 155000 d56gerl Egdo. 65300MBLHIBOL OBFOILEGOWYSEHWEMSO
d90Ub: bdgegmol @gMdoboswo Lmxbs, H5930L J9d;3060900L MO BoYMO
Losdo BoGddo Loam®o, 28 Bs939BH0 s 5 F9M9aMwomgdmwo LoGdzgwo
(L 33 LoMd39a0), 330 3EOGBMEMTs, J5FBHIMMBIM0BMDS 5 Awb. BHmbs
boowo bosgomdo figwoffocdo. 6530mdLogbol 39dbozmMo m3gho@meo -
3035605 “BP-Georgia”.

3bLbmGOE0Mdob 930900 d9dgaos: “AMOKO Caxpian CP Limited”, “BP

Exporation (Caspian C) Limited”, “Delta Nimyr Hazar Limitrd”, Den Norske Stats
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Oleselscap A.C.”, “Exon Azerbaijan Limited”, “Loocoil”, “McDermott Azerbaijan,

» o«

Inc.”,

»  ««

Remko Hazar Enrgy limited”, “Turcy petroler A.O.”, “Unical Hazar”.
L39O FoMIOYEHOL LogdudmOEmwo dowbswgbo (WREP), 2007-
2008 (i(-00 oym sbEWMwo LsMYIMbBHM @S  sgbol  LsdMTomgdols
99009390. WREP s ACG-80 3530@5¢0ol floargdo 999cgy0s (bsb. 7).

LodbMgm-3533509MH0 Joelogbo (dsgm-mdowobo-9mhbgmwdo) (SCP),
39639036005  dbgdMH030  A9BOL  GHEBLIMOEHOMGOOL  goBol  LHdSM
39300l Begdo  "853-9b0B0oL" (5BYMBS0KBO Lodsmzgmml do3wom
09)MJgmdo.  BoaoLEHMIWMMO  2oBLOEIboL  Loghmm  LogaMdg  dsdmsb -
091490l Joe0odsdg 9mBgOHdg - 690 39, MG InEOOL LodsMrM39w ML
AIO0GHMM00L Mdsbos 245 30. LodbEY0-393395L09M0 FoBLOIBOL JoBorew
Md6Bg ©9dMbEG9:190w0 6 Bsd393 0 LaMdzgo. goblogbol wosdg@mo 1070
39, bemgrem doebsgblio dobodory®o Lad®mmd@mb §bggss 95 doGo [5[.

Itochu Amerada Hess
3%

Devon tochu Amerada Hess TPAO
% 4% 3%

BxonMobil 7%
8

Statoll

8%
SOCAR fapex
10%

Bob. 7. SCP — Lsdbegm-35335b0M0 dologbo (56 BTE - doelisgbo dodm-
000ol0-96BgOHdo)

05dm-0d0olo-x 903560 3520LGHMIOHO BogormdlLogbo
3963900360005  35L300L  BogmMMBOOL  BHEMBLIMOEHMYds  MMOJgOL  3MOE)
X9035659009, bdgermsdws De3sLmab 6530HBY s gooblbs 2006 §§ 13 0z3wolL
x9035600. 5dgg Odmbs  65300md0OL 30639000 39JoRZS O 29300
399396 b65605bMdsBY 1,2 dewb. dotgwro Hgeroffodo. 2008 Herob 5 sa30LEHMUL,
©oLobEgdsdo  M9xs0sdo  (3GMm30b300  9gHobxsbo) Tmbs  Jowlisgbols
589gmgqao0oL s 3dwsgzmo bobdo®o. dmbs 6530Md0L gohgcgds s sliys
dbmerm 25 sp30L¢H™do.
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2013 Herols 65300mdBogbol Ao63sgwmdsdo dmbs bogommdols 32,224
Ab. BHmbs 9dudmemEo (dso JmMob 2,6 dwb. GHmbs 893005 )MHJdgbgm0sb)
[1], beagom 2014 ool gl 853969090 ©og3o 29,671 denb. GHmbsdg [5] (dsom
dmEob 3,07 dgb. BHmbs e Jdgbgmosb).

3obgobowmm

LodbMgo-35335600L  BogmmdLsgbols

GHASRR Y
356599@®900 (3bMowo 6). 53 65300MdLOEYboL 3T9bgdMdL SbMMEF0SEIGdS

30bbmGmEomdo, GMImol  99dsgbermdsdo  dgol 99dgpao  3Md3s609d0
[4,5,6]: “BP” (25.5%), “Statoil” (25.5%), "SOCAR Commercial Affiliate" (SCA)
(10%), “Total Fina EIf” (10%), LUKAgip (10%), Naftlran Intertrade Co.Ltd. (NICO)
(10%) da TPOC (9%).

3b®owo 6
L5dBEY07-39339509O0 65300MBLOIBOL (39760379M0 3561589E GO0
Loghmm | bodoMmzgemlb | ©o0sdg- | 30mgd@Mo | BodGHom®o | Bs5JBHoMmo | Ggosb-
Lboa®dg | “99bol Log®dg &6Mo 23903 96056Mds | ©3BH306M- M9bgem30 bdgdw-
(39) (300 (GB)] (0¢b.BHmbs 35 2011f;. | (Bewb.Em- @O0 Q-
/fgeo) (Bawb.@m- | Bs/fgawo) | 8605~
Bs/Ggaro) Bedo
(0¢b.&m-
65/§geo)
1380 248 1020 20 3,7 16,3 30

LodbEY07-353395L0)MH0 FogoLEBHMIWOHO 653MBBEYBOL ToglodscGo
399356056Mds F9o00gbL 30 Ieb. GHMbsL Fgwrofodo. Losdm ,d53-gbobol™
I 93530L g9b30m569ds ogqadoos 2017 g,

LodbMgm-35933560wM0  FogoLEGHMMMo  Bogmmdbogbol  (SCP)

5J30Mb96M900L 90500900 mds 6583969005 bob. 8-Bg. bob. 9-Bg bsbgz969000
LodbEY0r-393395L0)O0  b33MMBBOEYboL  bdgds, bmwm  gbGow  7-do -

65300mdBgb0oL 3oMsdgEHMgdo [7,8]:

Statoil

10,0% 25,5%

LukAgip
10,0%

Bob. 8. LodbMgm-35335L0M0 B30MBLIYBOL 530MmbgMGdOL T9FoYgberMmds
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3bGowo 7

05dM-0d00ol0-%903560 B33MMBLEIBHOL 3Hgb039M0 356539BHMId0

Log@omm | LogdoMm3geml | ©osdg- | 30Mmgd@mwo | BodBon®o | Boddon®o | 390b3gd-
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©5H0sH6gd0 256D Gobey- 3 0,25 0,56 0,19
d00fjggno @o
2909 3bOOLb

3b®o 34 B-Bg 65B3967x005 535600 1535MMOM 535M00L TSEHJO0MO

Bmdgd0l LoFoMmMm OMOL Bsbg3zMo 9393930l Mboldogdgdo, 3mb3M9gEHwMwo

3520LEGHMIWOHO 55300MBBIIBOLIMZOL.

3b®owo 34,

d9L5de™ 535000l 03305300l WMbolidogdols bsbggzMgEedmmo O™

©mbolidogdos b3m9EH0ob ©os- b3m9GHOL oo- | LOYEO AORWIGXO
dg@®o -5add dgBH®o -500d
Q©5QGHMMIOOL 2 05mb- 48 boo 1bo 1fo
30L EOM
&w9ddmgdol 10 bo 10 foo 10 oo
235000OH®M30L O™
B m300Mgd0lL boMdgg- 10 bo 10 foo 10 oo
9d0b oblbgdol O™
Bsd®™ddo  J390mm LIS  sTMEsbs,  bmwm  99dgy 0o

59mblbo0s. 5dmEsbs Fomdmoddbs dmGOxmAol 3560mbdo (3m@osbsl Mdsbo)

309dBHoMmgdoo  BoaolGMImO  65300MdLogbol  dsgm-mdorolio-
X903560L5m30L. 53 dbol Ldqgds Bmyzsbogros bob. 37-Bg (60dbmwgdo o
303939370 - 306MMB0M0Y).

300568 Mdsbo, gocgdml 3300 M35eLsBOOLOm, Fomdmoygbl
LIBLOEGMO  BHYMOEGHMMOL, 580GH™MT, 3OHMgJBHom  FomM35wobfobgdwo ogm
L539M9MEOM  5350M00L  653MBLOEIbOL F9gdmbgg3zsdo ORI MdogIEOL
d09690¢Mds. o930 Md0gJBH0 FMmmI3LgdE0s 653MBBEIbol MdbOL
439wsDg 939000 3390030. gLsdsToLO, 53 MB09IEHOL IM{YMIOWMBSL 255RBOs

39M99mbg B9gdmJdggdoll Jobsbols MoGymazomo go3w9gbol dobodoBsiEoolsl,
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596533 96 dmbgl B5300MdOL W3OS, 5bodbmwo MdogdBHO TJoqbL
LobGYIoL: I gero  dolsogbgdo, 899360900 MYHIM3sM0 s bbgs
dmfymodommdgdo.  6530mdBs©Ibol  3m0sbsl  Mdbol  Jggs  bsfoerdo,

©OPIM0s MMHEMwo (bsb. 38).
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Bob. 37. 05gm-mdogrolo-x903560 Fs0LEHMoMHo  653mMdBs©gbol  »dBOL
363030 3O-MBOEO

300565L 9360l I3 go mdogdEol sBodbMgdss, 0lg MMM
999mboligegero  9Bbol  bsgommdols  Bogool  (Bgws  bs350),  0bgzg
299mlsbgargeol (439 653500) oz,  MMHEOMEgdol  Bs3g@BzoLsl.
9H9M3M9M0L  ©oIEE0L  H)390Md5T, Mbs  MBEOWB3gEgml  Lo3dsGolio
AEMMdS, MOMs b FoMBH™MEXEIL dologbdo s®LYdMEo Bosgomodol
dm3Mmdsl  (bgs 60dbmEosb - LogmbGmMmm® MO sd©)),
39033920 ©JBIOZ00).

=

Bob. 38. d5gm-000Eol0-x903560L FoaoLEMWMOO B53MBBgbol dbOL
mfymdomdol ool bdgds
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Bs30mdol  ogws  bmGmEogwgds By ©s  J39©s  MMEOMEOL
b5 gd0m, M59Yb0d) I3 o Fowlobgdom. 53 Fowliogbgdols

053930 Bo3wgdos  3saolG®momMo  Joerlogbol  ©0sdg@®mBY.
9H9M3m50md0  5OLBYdMEo Bo30MdOL s 935M00L  W0330o300L  F)B©IY,
d9lgems  3530LEGHMOMO  doEoboygbdo  HoMBmgdl  dMBOIMMO  IBSE
(6930560 FHIdMgdom. MH9HBIMH3MsOOL LEMEO IEWOLsMZ0L IMbE)ogds
Q05 (6930060 LEIE0MbIOMo #HMAdm, GMmIwol LsdMsegdom bgds
69H9M3500L LEWMEO OIEES 93EM3OLEYMDYdTO.

59653, 9350005l B530MBOL 9033900 BM(EIMdS  OfOOEHJOS
3076330, 980@MI FobEMdI  BH9IM0EGHMM05Bg Mbs ©oYgbgl BogoMd-
Dgarmgobo BoMg30L ©s3FgMgd0. sbgmo dmfymdomdgdo, Mmamea fglo,
500033905 3509 9dd0, Lo bYds bsMgz0lL sFgMS s dobo ofidgbs.
gm0 BoggdMOgOL Ao9Bb0sm Fglolizergro s LTI BMfymdoE™Md9dO,
3oLE9MB9d30 SHOYEHOLSL.

509239605, YOOl B539GOLIL BogmMdOL oM339w0 FM3IEOMdS
30O offMm0Ggos aMmbEdo. gl BMEMEIMds F0MMOOMIE 004G MO
990500396 5. 306390 - HB3M)BH0IB bs300MB0L 2odMBMEo FMEFYEMY,

MOOMEo Bs39GH0LL Mbsa0mol Mdbol Mdsmwgl FgdEowgddo. gl sdmEsbs
239930 HomdMoygbl  0530MmYMOE0 5Mm0b7dOL A5bLIBPIML - FH¥TdMUL

dmds  9MTomgMmdoLsl. gl sdmEsbs  goahy39BHowos s  9bodbywo
3OOl d9935L9d d9L5dgdgW0s. dgmé9 090950039600l
39835b9d0LsmM30L, 9.0. AMMBGHT0 HMYEHOEo b530MdOL dM(3IMdOLIMZOL
(B9 s 93905 MO gdoL Bs39330LSL) - XIO LJOLIMZOL 56 SOLYIMBL
L5d93B0gOHM- BB GIYO TJPMPOZIS.

50b0dbe  LoEsEosdo, LsFoMms  M9HgMH3msmdo  Pogwrowo o
306G 30  BHOgAH0o  Bs3mMdoL  IMEMMdgdol  3M©bs.  93MEWMY0OHO
Lo@voEosools  dgbod06Mgdws©, 860036gwmgsbos  gMbGdo  bsgmmdols
3950630l d9Bd© 09300 BOJEHMMIOOL  AdMZ¢obiobgds. 5TA39M9©  43993L
05 0HB0MdME0 dgdol 30M3w039M0 bdgds, Mog Imyzsboos bob. 39-
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9. 9:0. 3359436 M9HBYM3MMH0L LomMbol bzmgE0IL A58MPObYdOL 5dM (3565
(603 g0LOE BMYsI© Fglodwms 5d30 Lbgsslbgs ©0sdgE©M9d0), (33W9O
©3(b930L J399.

Bob. 39. 65300M00L 3Ol 30MH303MMO 0EYIXODBEMYIOIEo Igqds

B39b0 30Dsb0s gobglisbrgtmm bgws HB3MGBH0WB bsgmMdOL oEErols
O™ 5 Fgbs05dolo IMEMEMDS (9.0. B530MOOL Fm3IEPMds MMIgErog Powol
260BGH30). 3Gm39L0L Bgds s 3565FYEMYOOL 5©bodgzb9d0 b5B39Bgd0s bob. 39-
Bg. 99m3560L  2989MEH93900LsL, KIO  2obgobowmo Fgdmbggzs, MHMEILSS
b3609GJO0L BIOMMIJOO JOMBI0MOS 5 GHMWOS M. 5M)M3Y BIZMNZOMM,
O botxolb 3095303096390 sbg39 gOMbsoMos (p, =p, =p).

D905 9 3905 b3M9E 90006 botrxgdo, dgbsdsdols @Gmeros [93[:

Q, = —pw-./2gh; @1
Q,=—pw.2g(h+a) '

5 a 6ol dsbdoewo b3zmgBHIOL  FmMolL, bmwm p - bsbxol
3M95303096&0. 83IMOOL 35EBLOL gob@Mmegdsl 4oobbos 99dgyo Loby;
Qdh =—(Q, +Q,) dt, (4.2)

LooE Q - 9GOl HIHYIOZMIOOL BIOPMMOO (800JdIMWOs, O = const).
(4.2) 056 303009005

Adh
dt=——+———, 4.3
\/ﬁ+\/h+a (43)
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5093505 80300900 B399g0MH03 ORIMIBE0IME  QoBEHMEGBSL,
GdgeoE 0blbgds 33009 gd0L 2obEswgdom:

t=%[(Ho+a 3’2—(h+a)‘°”2—(Hoe"z—h?”z)]. (4.4)

35boR0bIMd0m  bob. 40-Bg bsBg969005  BogmMdLOgbols  MdbOL
530l OHMOL IM30YINGIOL AMOBOI0, 953900 (4.4)-0m, Lowsa
653mMmBLgbol  @osdg@Mmos D=1,0 8; bzhgdHol osdgBemo d=0,05 0;
3M9803096@0L bsbxo pu=0,6; Q=0,785 3 ®=0,0000785 3 H, =200 0;
a=100 9. 36553030056 BBL, BMI GOl 3OM3gLO TJoYIBL IBEMGdom
22 Hoo-U.

©OM, GEIMOL  256353¢md5do  Lombols  Ms30LBIO  HBYP30GO
3050§93L J39s bgMg@L, MdmEgLsg h =0, 35906:

T=%[(HO+a)3/2—33/2—H03/2]1 (4.5)

5bd

T=%H03’2[[1+i) —[1+(i] ” (4.6)
3a HO Ho

o) a<< H,, 85806 g®Bbowqddo dmyzs60wo go8mbobmergds dgloderms

39305¢0mm d9dqy0 df3O0300m:

(@+x)*? =1+§x+§-1x2—§-1-lx3+ A 4.7)
2 2 4 2 46

o X = Hi @5 999m30L5D3OHM™M 3003900 MmMo j93M0m. J03009dm:

0

3/2
T=%H 32| 38 & (4.8)
3a ° |2H, |H, ’ '

B035630, OMEgbs3 a—> 0, 80300900 259MmEObJdOL 3sLOIMG TMOTMSL,

LoQSE3 mM039 bgMgdo 0894mazgds 9Mm mbyby, 9.0.

lim T=1 rg{A\/H_O—%\/a]=A\/H_O. (4.9)

i
a—0 a—
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3obg3o0bowmm  99dmbggzs, OHMmEILsg  b3MxBHIOoL  RIOOHMDYdO
3obUb35390W0s gOMTsbgmologsb ®, #w, ©s M, #H,. 0M69dM0305, GMI

33946995 9bsgrmaom®mo ALgEgEomds:

(:?1 = __Lll(x)l \/:2£3r1; ) (11.].())
Q, =—p,0, ZQ(h + a)
Q dh
Qdh=—Q,+Q,)dt u dt=— . 3 (4.11)
( 1 2)d \/2_9(u1(°1\/ﬁ+uz®zvh+a)
t=- Q j dn +C; (4.12)
M0, \/Eiii “U/F; + !fi%f}zéé,,/[1 +a
M@,
5036036mm
M=———;
Py 29" (4.13)
N = P2®2
K, 0,

06®93M900l 9999 dogomgdm t= MI TN \/F +C, ULoosbsg

3963L5BOzOMm dmdogs C. Lodmemm 3394690s:
2
ZM\/: N’Ma 2 arcts (-NWh
1-N? 1-N? /- NZall— N?) J-NZall— N?)
_2MNJh¥a avN 2 arctg(1—N2Nh+a_
1-N?  1-N? - N?) J-all—nN?)

1400
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800 =
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Bob.  40.  BogomdLogbol  Mdbol 3ol EMMOoL  Ifbg39%bY
5330009390l 46593030
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_2MJH, N*Ma 2 -2 )H,

: . arctg +
1-N 1-N* /- NZal1- N2 —NZ2all- N?
2MNH, +a aMN 2 (-N?)H, +a w10
+ - . .

arctg
1-N* 1-N? [_alti—N?) J-altl—nN?)

t=2M\/E+N2M<'2;1 1 -Nh - N%al-N?)
1-N* "1-N® /N%afi-N?) (- -

_2MNvhea avN 1 -NMhra-yall-N?)
1-N? T 1-N? al-N?)  (1-N?Wh+a++/all-N?)

_2MJH, NMa 1 (- N?)yH, - NZall-N?

N

[

In

1-N*  1-N* [N%af1-N?) (- N?)/H, +/N%all- N2

+2|\/|N Hy+a aMN 1 In(l—Nz)\/Hﬁa—\/a(l—Nz) (4.15)
1-N*  1-N® fa(l-N?) (@-NZ)H, +a+all-N?)

3900530090  5dMmEsbol Fgmeg bsfowrol s38mblbsby. ©odzsm, GMI

939095 B3MgGHO 56 3MFomdL. 3590b JesliogMMo 30Ms3030l MBsbds [93],
©@OMOL 3wy Lombol  Ms30L9BMEo  BYI30M0EIL, J3gs B3MYEHOL
6086ms8Y, GHmeroo:
t,=AJH, . (4.16)
©o335m, MHMI dMTomdl dbmemo J3gs bzMg@o. 05dob O™,
OmIgog  LoFoMms 0039 mEmMEmdol  ©ogws  (9.0. O™ GHMICOL
39685300Md5d0 0530900 HBY30MHO F0oEHg3L Bgws bgMgEHol bodbwywls):
t, = A,(yH, +a—+a). 4.17)

(4.16) 5 (4.17)-8o 59mlobmengddo dgbmero) A, s A, LoWOWIYgdo
AHM0o:

A= .
1= [~
”1"’3@ . (4.18)

A_

° uzc‘)z\/ﬁ.
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5035655, M3 OHMEgLsE 39dsmdl MmM03g bgmg@o, 35806 b3mgEgd0sb

3odmbemo W, s W, 3mEmewmdgdo, ©9329300m3mO3E0wwos  gobbowmyyaro
MHM9dOLIMZ0UL, 9.0.

LW, (4.19)
t2 Wl
535053, FOBEMEGBSL 983G 3093 GO 533565 FobEME9dY;
W, +W, = Q(H, +a). (4.20)
303m3m0m W, (4.19) s (4.20) bobGgdob dobgz00m. J0300900m:
W, = Q(H, +a)-W,; (4.21)
t_l=Q(HO+a)—W1=Q(HO+a)_1; (4.22)
t2 Wl Wl
W, = Q(Lt“i) (4.23)
1+-*%
t2

3930¢)5bmom t; s t, 360336900mdgo0L A5dMUBobmEgdosb (4.16) o
(4.17), 5 8930¢BMmm (4.13)-do, do300900m:

W, = Q(H, +a) (4.24)
TR LA
A, JH,+a-+a
00 dgdmbggzsdo, v bzmgEgdo gohmbsoMos s A, =A,, 09590b
d030090m:
W, = Q(H0 + a) (4.25)
V HO
1+ ——~
JH,+a- Ja
d9Lodems 53 5dMm39boL s3MbLBs Lbbgs do®@EHogo dgomom. 39MJIm©
dw =Q,dt, (4.26)
5do@m0:
T T
W = _[Qldt = j ne,/2ghdt . (4.27)

(4.4)-0056 dog00gdm [94]:
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dt =2 -Z(h+a)’*+=h"? |dh = =(Vh =v/h+a) dn. 4.28
Ba{ 2( )1 2 } a( ) (4.28)
5303™a LHBMEOMMO

W=%[In(\/H_O+,/HO+a)—In\/5]— OH,’ (4.29)

a

099 b3zM93H9gdol o0sdgEHMgdo goblibgsgzgdmwos, 9.0. ®, # m,, bmwwm

B =H, =H, 35906 Lofyol gob@memgdsls 593l d9dgao Loby:

Qdh = —p/2g(@,Vh +o,vh+ait, (4.30)
099, boGrxols 3953030963900 U, # K, oblbgs39dwmw0s, s80EH™a
Qdh = —/2g(w,u, vh +o,u,Vh+alit. (4.31)

(429) 5 (4.31) 396@MmEgd900L 53MbLBOLSL sbsermyomMo dglad;eoms
50608690 Igmmom (MmbEHTo 3OHMmIEOL ol EOM), MIEs MBOM
3560305, O™ dmbgl 063 9aM5¢g00L A5bLIHBWIMS HOEB30MO FgmMEIdOm.

d00gdmo 990093900 2353993l Lodmoengdsl,  Goms  dmbgl
65300mBL5Y606 B5300MBOL Qo51Mmb30L BxdoLdogMo 1(3gbsMOL QoM >T5TYdS.

0530 5. 65g3mmdolsy s 65300md3OMEIEHJOOL  BHMIBL3MMEHOMIdOLIMZ0L
35Mmm30L M9:100980L MgmMEMyom®o 99mmEIdol gsdmygbgds

51. 56560mEHmbmGmo  Lombggdol (6sgmmdo ©s 63530 d3Hm©vydEHgdo)
M9memaGo mz0lgdgdo

M9mwmaos - 393b0gM9gds  603009Mgd0l  IBMEOT309d0Ls O
©96500™doL Jglobgd, Asdmaggm »figz9@0 9Mgdml 89gobozsl odM309dgE
©MQ0©. 50 MMOL 256353 MdsT0  MHYMEMAO0MHTs  TJNMEYOTs  BoGIOM
399my9b90s 33m39L  BgdbmEmyom@mo s9mEsbgooL A9fY39EHOLL, Bogomdols
@5 65300330 BH9O0lL  BHMIBLEMOEGH0MGIOL  godmygbgdolsl. gl 0dsb
603b653L, M3 099 LEOMEEMM dogdol HBgdmJdggdom bbguol EIBMOTS3E0S

0bBMmYds ©OMIo MHYy39BHo© ©° 89999393900, F5dob Tsloews d0g0bgds.
3sbBH03MMmo  ©obgds FoMdmoddgds dbmerme 00 99dmbggzsdo, GmELss
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doegdo 59939096 M0053 BOIIOL, MHMIGELy3E BoboErol YbsE™dOL B3O
3ooBbos.  LmMgosg ®md gl 99dmbggzes  Gomgdmeo  dolisogbgddo
B5300mdoLs s 65300M33OM©IEBHJO0oL FMIMSMdOLSL [95].

©ob3gMbeo  LolLEGIgooL  LEHOIGHMEMBLS s LBOdWSBEHIL TmEMOL
39300600 5960 0s 15305MHOLOE SMY. Losdwdomgddo [96] LmldgbBogdol
365609EMbMH0 ©0bgdgd0ol Ms30L90IMHBBO sblbogos dsmo LEGMYIE GOl
330 gdom,  39Mdm©  Boflowszgdol  saM9gasGHgool  (o®mdmddboms o
©MO39300 [95], sdoGHmd gobgzobowmm  mgmMomwo  HgMEMmPoobmzol
B399 906030, MfY39@0 396M9dml M589Ybodg 8gom©o 0ol 39000, HMI
LOBdWSBbGHOL  6MBoos - LobBgdol LEBHOYIGHMOMOL g0, LOBMAZWS©
53000m®  dbsBOGVS, MM LEHOMIEGHMOS SOLYIMOL 0d, LsSE “LOdEILBEY
033905  336M0b, LoBJSMOL 33EP0EGOLME gOHMOE”, saMgm3g FoMdmygbs
LoBdWSHEHOL Fod30MYdoL dglobgd LolEGHgdol LEMWMIGHIOOL MbIMIbMdOMO
39300 250m [97,98].

3OLBYOME0 OYMEMYOMMO FEIEgd0L IM935WRGMHM3DJdS godmbobogl
©96500MdoL  25b6lb3539d9gdsl, MMIwgdoi dgodhbgzs Lbgowslbgs gbs
LbobG9dsdo. 0d3s,  dmEIEgdol 9du3ge0dgbEH™Mb TgsMgdol Tggagdo
09935 030L BodMsgdsl, Goms ©o35L3360m, MM gMmbsoMo LobmLGHom
50309hmm  ghmo s 03039 MYMEMYOMOH0  2bGMmmwgdom  dmbgdocm
Lbgoobbgs  LolEgdgdo, ghmo s 0go3) ©OL3YOLMWwo  LobEgds -
3600b303Mwo  2o6Lb3s393M0  MYMEIMAO0MM0  4bEMEYdIdOm. FYLIRO©
390dgds  8906MBgl  dgLoxkgMolo  MYMEMYOMMHO  JobGHMmgds Bgdoldog®o
99b3960896G 0L sOLHIMS®.

dzcol LoBdo®mgoms Ry Sele Mg [oRYee] RQIOHOOM 0b@9m3zsdo
99b396039¢Ero Imbs399930L 69doldogH FBolo s3MHMJuodszool J3YLMdSD
9093093960 BobgzMogddomomwo 3990bsbgd900L Lo Fo6d9dY.
5 3H9MbsBH0Mwo doymds 9ymIscmgmdl Mool bgwmgbme gogmazsdo
3939 3mbs33900905, OMIgdoE S00fgMqds bbgoolbgs Lodrswgdom,
3098 B39 g06MH03 boMolbmd®m030 3956Mm00 (Fogoomo, bLobzml dmgEo
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[99]). LGoEOMBIBI™MO EOHBJBdOL BIBMIgGbMEMYorMO FmEgEgdo MOzl 0yMol

9990090 Lsbol MgmEmaome  A5bGHMEgdgddo 1:=1:(:/) b m= n(&) bogS3

n=1/ y - ©ob39gMLoo LobEYdob 9x39dGHMO LodESBEgs.

099 boffos3gdo sbsfgoldo o9005690wos Mfy39@ d9©gdo, 35806
LoLEGHYISL gooBbos 8gsto  Lbgrol BmaogMmo M30L9ds s LBEBSEOMbsMMEO
80dM5mds 0fjygds 85906, HMgLog dzM0ol dsd3s T 5FoMBIOL MO®sE BL3OYIE
T, 95035, MMIGLoE FggLsds8gds dOOL OM393s. 58 FmBYbESd] LobEgdsdo
5MLgdMdL MHY393H0 IBMEMT5305, 9.0. LOLEGYS 093935 0lY, OMAMOE YsMo
Lbgwmao.

658603830 [100] d90t07535H9309)e005 3esliolemo Lbgmeols dmpgero,
dgdog ©obgds 56 sMOL T, d5d359Y, MMIGELSE F90dWgds oGO3

©96500MdoL DBL35M0 56 LEGHOGHOIMNMI© BO3OMEo dzMOL dsd3s. d9dymddo
Bbgds 3eoliBoz®mo ©obgds dmMdoz0 O0RYMHG6E0sEIMHO LodWIBEH0M

Mg =dt/ d“; (3dbBH03MMo  BodEBEGY). BMmEIWo  sofghgds  ©obgdol
d6MEom, MMIgHg3 990dwgds 2sdmoygmlb ©obgdol {maog0 dmbs3zzgomo;

d0b5ToL A5BEHMEGdSL 593U Lobg [97,98]: T =15+ My Y.

393995030996 bAOWIEHMO0s60 LobGHgdgdol MHgmE Mmoo Ji3930L
BMYPo©O bdqds LEGHOMIBHYO0MYGOIMWO LL396BogdOlL 06900l
06@9M369GHo30obmzol  99mme35H9dmwos s  65B3969005  Bob.  41-%g.
9mb533900bg 1 LAHOWJAHMOS M5 OO EIMMIIMEO > ©O0DBYdSE 96 SMOU.
9mb53390Bg 2 bgds ©0bgds 939m30L dobgzom (MHMIgebsz bdoGo
MPHmgd96  I3m(339500MdL) 196IMIBMBOM A5olgErsdo dobsTol obgdsTo
9mb53390BYg 3. 39M5™dIB, O™ LEGHOYIGHMOL LOWO IMM3930L 3909y
BBqds 60BH™Mbol obgds bsb. 41-Bg, 3o 3965836900l sgOJLOMYdS
B30 gdM03 353b6ggdIEos.

dmEowgdo  0dg3s  BOFMOgdsl  3Mogd@ozolomzol  bo3daMolo
LOBMBGH0  SVOFIOML  dEIBBHO  bs3mMIOLS @S 653MB3OMPYIEHOOL
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90dMomds dologbgddo [101,102]. 8m©gergdo 259mlabsgl dymdsmgmdols
1065330l FbMWME FosbWMGdOM s 35653gBHMJOOL DmaogMm s6gdo.
535Lmsb  GqLsbifogaro  3OHMEgLYdO  0gml  OMAMOE  BEAHIE0MbIOMEo, obg
3M5BBOE30MbIMMWOD.  5MOLEOE0MbIMMEO  3BMm(3gLgdOL  godm33eg30LLL
RIODME 259M0Ygbgds 335H0LEHE0MbsOVEMdOL 3M0bi3030 [103-105].

Bsb. 41. bOHEo HgmeEmaomco oo
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