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Abstract

The high-profile fatal or tragic facts of recent years have clearly shown us that the
gas supply system of Georgia needs an in-depth urgent study, according to safety norms, its
reconstruction or engineering regulation. It is also known that gasification was restricted in
high-rise residential buildings (10 floors and more) in all countries of the world, although
in Georgian reality such a restriction was removed in the 90s and the vast majority of them
are gasified. It is also known that if gas accounting is carried out through volumetric meters,
natural gas must be recalculated and calculated according to the standard condition, which
has never been implemented in Georgia since the gas sector was metered.

During the studies of high-rise buildings, a number of facts were observed in the
network in the territory of Thbilisi city, very high hydrostatic pressures, moreover, the
amount of pressure, in some cases, is out of safety norms and creates a serious threat to
human life and city infrastructure. It is also confirmed that depending on the height of the
floors, the irreversible increase in hydrostatic pressure in the internal distribution network
of the building, especially the increase in pressure increases several times after ten floors
and exceeds the pressure established for the safety norms of the low pressure network by 2
times or more, which is not allowed except for safety reasons and for the proper operation
of the gas installation, the gas itself for cost, environmental impact and so on.

As for the issue of natural gas accounting, which is carried out with volumetric
meters, and we know that 2/3 of the population of Georgia lives permanently in
mountainous terrain, and the city of Tbilisi is no exception (from 330 m to 1200 m), the
data obtained during the research absolutely met the standard conditions. They asked for a
formula to reduce. The obtained data were entered into the formula and all the data of the
research object were recalculated, however, according to the formula, the network pressure
is directly proportional to the low pressure measurement. The higher the pressure from the
nominal, the less the metering disparity, but as we know, the main determinant in the
gasification sector is safety, which must be taken into account. In addition to Tbilisi, a
densely populated area of the highland region was selected for the research, namely the
Javakheti region, where the population is located at 1700-2100 m above sea level. The
researches and calculations clearly showed how many percentages the real natural
accounting differs, what data the counter provides us, and the standard condition. As a
result of reduction, how much should be charged for the subscriber.

In this work, on the basis of the information obtained as a result of research and
modern literature and innovative approaches, models and forms of necessary measures for
the reconstruction of low gas pressure are proposed, taking into account the real conditions
of Georgia. A specific model for stabilizing the increase in hydrostatic pressure with height
in high-rise buildings in the low-pressure network is given, as well as the drop in pressure
according to the Dars-Weisbach formula, as a result of the corresponding recalculation, on
the gas consumption device, by extending the tube in front of the burner, ensuring that the
increased pressure approaches the nominal value, if the hydrostatic pressure increases with
height in a high-rise building The increase does not exceed a few units.

As for the unevenness of gas accounting, caused by the topography of Georgia, since
it directly depends on the sea level, as well as the ambient temperature, two solutions are
proposed here as a necessary measure: Urgently take a resolution by the Energy Regulatory
Commission of Georgia, which will decide to replace volumetric meters with truly "smart
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meters" or, taking into account the conditions of the location, through calculation formulas,
introduce a coefficient of standard conditions, which will correct the data recorded in the
volumetric meter by multiplying the same coefficient. This method is used by many
countries, including even Austria, although the technological advances of recent years have
significantly reduced the production price of correction meters and made it possible for
them to be widely used. Since, as a result of researches, the recording error is quite high (in
the case of Thilisi, taking into account the existing low pressures, it is 4-8%, and in the
conditions of Javakheti, with an average seasonal reduction, it ranges from 10-14%), there
is only ,,good will“ to make a decision.
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% — 293,15( Pgs - Pass)
bd 96 101,325(273,15+ t )

(12)

Lo — Vam,— 8030@mds 36oabggerdo, 8owgdyeos 100 8%

293,15 5d0LbmE@Gmco boywo, 3gargobo K;
Pas — {16935 8®03bggerdo;
P — 90030000L 53396 o (ds6mdgEHmmeo) (69395
101,325 - bBSboO G0 5@IMLGIMO (doMMIgEH0) [6939;
tas — 39DOL $9a396M5GH M
d9basevsosl gembs

293,15( Pgs - Pscs) 293,15(4,33:95,5)
1. Boggb olV,,=V = =98,33;
BOIRXO Ve = V06 101,325(273,15+ t ) 101,325(273,15+20)
293,15(Pgs* Pases) 293,15(3,01-95,5)
2. = =1 = 2.
05802500 Viyy = Vg 101,325(273,15+ tg5) 00 101,325(273,15+20) 97,0

3@M0330U5L 3c0m00¢m985: Ysxbryemdo — 1,67% ;5 bosdors®do — 2,98%.
F230209H0b FJ9Bs

_ 293,15(Pgs Pasw) 293,15(4,1896,6) )
1. 0ogbageeo Vi = Vasg 101,325(273,15+ tgs) 00 101,325(273,15+20) =98,93;

293,15(Pgs" Pass) 293,15(3,0695,5)

2. 05800560 Vys = Vo 101,325(273,15+ tys) 101,325(273,15+20) =97.82.
30M0330U5L 3c0m00¢m985:  YsRberyendo — 1,07% bsGorstdo — 2,18%
bsb bebol osbsbergds
_ 293,15(Pgs Pase) 293,15(3,61:95,6) _
1. ogbywo Vi = Var, 101,325(273,15+ tzs) 101,325(273,15+20) =97.81;
_ 293,15(Pgs° Poss) 293,15(2,52:953)
2.%5802260 Vyy = Vo 101,325(273,15+ tgs) 101,325(273,15+20) =96,74.
3@M0330U5L 3c000¢1985: bsgxbeyemdo — 2,19% Ysdorstdo — 3,26%
ool Asbogo V 33¢56.
_ 293,15(Pgs Paye) 293,15(4,7:96,2) _
L. bagbaeo Vi = Vas, T01325(273.15+ tyy) . 100 To1325(273,15+20) =99,58;
_ 293,15(Pgs Poss) 293,15(596,2)
2. 0805600 Vyy = Vo, 101,325(273,15+ tgs) 101,325(273,15+20) =99,88.
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P, 5056 = Poexp (— %h), (20)
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M = 0,029 3p/dm¢00;
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R = 8,314 x/(8co-K);
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3bodoesdol Mo0mbols 53mbgbEHms 40 % LEMAGOLMBL Fga3gMo@ ol JmEMgdzool
dJmbg 9Mobzgegdom. 3H9gd3gesd Mol  3mM9dBHmEmosbo IMoEbzgargdols Bz9bgds
356Lb353900 046905 3MMHgdEHMOM dM03b39w 900l B3969d0LYY.

399030350 50MbabEMb (39d39MoGHMM0lL 3mMgdzool dJmbg dMoEbzgwols
B30b90s J. sboendosdol  3sa9omBy. Lsfgobo dmbszgdgdo 0gogzgs, Gz Hobs
390mbgagzsdo.
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A9939653MMH0L 3006094 BHMOOL IJmbg IMobzgeom sOMoEbmwo dmEmEmdol
oo SGHIMLGBYIOYwo (jbg30m  25dM(3gMo  (3300EGOOL  FomM35olHobgdols
396989 0gbgdo:

Vis Tas _ 100-267,3
Ti 293,15

Vs = = 91,18, 8. (24)

3965f0gdol oggbbosbEol dog® 100 3 bEsbs®@GHyemo 35Bol dofimmgdolsls
5006963 0L M3mMHgdEH MMM dHogbagwrol Bzgbgds

gb®ogo N16
& g 2 & 2
s 3 25| 2 S 1S, | g
5L 2 82| 2| BE | ES
S & c ¢ o5 | £3 C@ 22 QR
- YS | 2e | gY | & | ¢8| BE| ¥
* 22l ey g2 | € | gy €4
£ & S 2D &8 & L8| 3%
5 2 | £33 : |z s
% = 23:;) S e <
& S 3 2

B3390

J. sbseodoesgo | 100 | 2673 | 17264 | 81239 | 3293 | 109,29 | 9,295

dJ. Bobmfidobgos 100 264,8 1955,5 78708 3429 111,44 11,431

39Bogbwo
J. sboengsamsdo | 100 | 2786 | 17264 | 81968 | 3293 | 112,92 | 12,942

J. 6obmfdobeos 100 274,6 1955,5 79418 3429 114,56 14,565

Dogbmwo
J. sbagrdosdo 100 287,8 1726,4 | 82529 3293 115,92 | 15,909

J. 6obmfdobgos 100 285,6 1955,5 80167 3429 118,08 | 18,087

090 mds

J. sbseodoesgo | 100 | 2799 | 1726,4 | 82053 | 3293 | 113,36 | 13,356

J. 6obmfdobgos 100 277,6 1955,5 79630 3429 115,53 | 15,521

000l 458mbom3MgEs©, vy Msdgbo 3MMEI6GHL goygbl  sdMbgbE b
96033b39w0L B396900L  20@obMs 49BsHowgdol oEgbbosbEol dogH dsgomwo
UGHOBPIOGHMEO  FoBoL  FMEMEEMBLME  (5@TMbGBIOMwo B30l 33eogdols
2399900350006 9ds®) 30LsMYGO M F98090 BMOIMEO00):
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Vos—Vy 91,18 —100
296 789, 100% = ———
Vie 100

+100% = —8,82 %. (25)

5GHIMbggO o 69308 (33000 gdol bomxBg BsdmEmOl 3gHomolmzgol J.
sbordosddo Bgdmom Bo@oMgdeo godmm3zwgdol 99wgas 803009m, M 45Bol
9 EMMdS 0DMHYdS 9,29 %, 80@HM™I 3H9039M5EOHOL 3MEMgdEmMosbo dMoibzgwols
B306905  (5&ImMLggHemo (6930l (3300900  gom35¢0olfobgdom)  LEsbo®@E e
dmEMEmdILmsb 808sM09d5d0 0dbgds:

9,29%+(—8,82)%

- = 0,238%, (26)

bom 39339605GHMm0bL 30609dGHMM0560 IMoEbggaol B3gbgds 0gbgds:

Vi50,238% 100 + 100-0,238%

= = 100,238 3. 27)
100% 100%

Vas = Vis +

50mbgb@HoL 3H9339MHoGIOHOL 3M9]EMO05b0 IMoEbggeol 396930l sbys@odo,

5GIMbgzgM o (i6930L 33eoegdom godmfzgmwo 4oBol dmEmEwmdol 33eowgdols

395035¢00L{0b9d0m, 35§5MTMMm 5B MmY0M©, 3BOOWOL Labom (ob. sbMowo N16).

30650056 H9200Mb630 30m6MH9dBHMOM IMH0oEb3gegdol Momqbmds dgoa9bl 60

%-U, bergnm 3983965@OHOL 3M9JGMM0s60 IM0Eb3gWwgdol Mom@gbmds dgsagbl 40

%-b  @59m305695000m»  guofodo LsdMsem@ Msdgbo 3MHMEgbGHom  0gbgds

39bLbg0390M0 sdMbgbEMs IMO(3b3gEgdol oM SMOEbo FoBOL IMEFM MBS
(Vam) 3990000 bEHBIOEH™WO 45BoL I 3ICMdOLYD (V,@).

J. oboewrdoeodbs s J. bobmfdobwsdo gofool dmmgdol dobgzom
500bgbEol dM0Eb3gol Lodwswm ferom@mo 3OHMEIBEGHWWO FoIBEMS 3056RIMO0TMmm
300l 39d39mdom (ob. sbGowwo N17).

J. 9boedosdbs s . Bobm{jdobsdo dMoiEbzgwols xs3mMo Herorm®o B39bgdols
3300 gd0l 3OM 396G o 35839690900 J. sbordswsjolbomgzols sGob:

12,876+ 0,6 + 3,922 - 0,4 = 9,29 %,

J. 5obm{jdobsliomgols:

14,901-0,6 + 4,466 - 0,4 = 10,72 %,

beewem Bsdowm ferom®o m®039 sbsbergdmo 3964EHolmgob:
929%+10.72% _ 1 g70;,

50239605, BOBHIMGOMDs 339350 963965, MHMA  Gguombdo  sdMmbgbEmo
dMH03H39wgd0m SMO3HUY0 F5BOL IMEWEMdS LTS M Fgwofsdo = 10 %-om
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wRO@ 99309, 3000609 2565(0gdol oEgbHosbEHOL d0ge 49gowo BEIbsMEHWW
306139050009 99435600 oBOL FMEMEIMdS. MBROM BMLEGHO QobYsM0TgdoLm30L
LSFOOMS  3MH9dBHOMGIOL  39B0E0GBEHJOOL  AIBLIBOZIMS s oMo MYOEOME
3654303580 20dmygbgds, 56 obgmo dM0EbzgErgdol sMYROLEHMOMYdS LoJosMNzgw Ml
LGobMEJOT0, MMIgbsz 996905 LBEBIOGHMWO 96 SBLMEYEHMEGO F0HMBIOOL
30609dBHMMg00 @5 93GMTsGHe  M9700d0, Imobgbl  Fglsdsdol  30MMdYdST©Y

0593965L. sbgom 3MOEb3gEgdL d[MYdD ,,F33006 IMOELZgEL .

LoyMs00 Ne§
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3965foemgdols aroggbbosb@ol 8ogem 100 3 LiEsbs®@GHvyeo 35bol dofjmmgdolisl s8mbgb@ols $gadgmadmmols 3mmgdGm®osbo

dmoEbggerol Bggbgds
gbGogo N17
5@0mbgzgOHmmo 3993905 Mol
{6930l ©0039®3000l 3MM9dGMM0s60 39939053100l 39939053100l
3MM9JAmM0560
8560 39600 33L0YB0MS 86ogbgy@ols ddoabggols 3MM9JBHMM0s60 3MM9dAmMos6o
3lsbErgdwEo dofimndmeo @5 3ol @ B39b90s, F3gBodob 3Goabagerol 8G0abggeol
376300 U@sBBHe U3Bepseoes $9939M5Gmeom B s (33509, Bggbgds, B39bgd0ol (33¢m0emgds,
slisbgEnds 0 & 3350 5003065876 a90m{ggmeo BB030b 5GHAMLBIOHMIEOo 530mlggGhEo 3GMbEgOHMIEo
s K BWOOJENON | oamgols {ibgaob {1Bg30b g3woegdol | {jbg3oL gaerorgdols
’ dmobzgeols as7ogSmOls- 33ogdols 25m35¢ol{jobgdom, | gsmzseolifjobgdom,
B306900L BobgdEsc, 8° 257)m35emobfjo- a %
33E00)05,% ’ Bgdeoq, %
B5dns®0
. Sboendomsdo 100 267,3 , 91,18 -8,82 ) \
boedo 9,29 100,24 0,238
. 6obmfidobo 100 264,8 11,43 90,33 -9,67 ) 0,880
© 100,88
2obogbuymo
J. sboendogsdo 100 278,6 12,94 95,04 -4,96 103,99 3,990
dJ- 606mfjdobo 100 274,6 14,57 93,67 -6,33 104,12 4,119
bogbyymo
. Sboendssdo 100 287,8 15,91 98,17 -1,83 107,04 7,042
J- sbocrgoersd
. 6obmffdobs 100 285,6 18,09 97,42 -2,58 107,76 7,756
J {idobeo
399meamds
J. sbagdsasdo 100 279,9 13,36 95,48 -4,52 104,42 4,418
. 6obmfjdobos 100 277,6 15,52 94,70 -5,30 105,11 5,108
J {idobeo

144




J. sbogrdogsgds s J. 6obm§dobesdo Fawoffool dmgdols dobgzom sdmbgbEol
36Go3bggol bsdnmsmm fierommo 3GmEg6E Yo 3osbMs

gbMoeo N18
e 36gd06n H993905GH Mol
3994 EHmM0sbo
Powroffool cothem 86ogbgaeol dmoEbzgerol
B396900L
33WoEgds,% Pagbodos
33wogds, %
J. sbsemdogmado
500560 9,295 0,238
30boggbmwo 12,942 3,990
Bogbmmo 15,909 7,042
3900 ™o 13,356 4,418
Lodmom feromeo 12,876 3,922
d603b39wgdoL MomEgbmds 60% 40%
3. 9boerdooddo sdmbgb@ol
d6obz9gwol B3969d0L 9.29
(330930l X39O0
360 396@wMwo 3583969090
gJ. 6obm§dobgos
500560 11,431 0,880
239Bogbmwo 14,565 4,119
Dogbmwo 18,087 7,756
3900 15,521 5,108
LoPM feromeo 14,901 4,466
9603b39wgdoL Momgbmds 60% 40%
J. 6obm{jdobsdo s3mbgbEH oL
d60o3bz9wol B3969d0L 1072
(330930l X sdMm0
36Mm39b@mMwo 9583969090
dJ. oboerdogodls s o.
60b6m{jdobsdo dGoEbzgarols
X599960 farom®o B396900L 10,01
33LOgdob 3OmEbHYo
dsB396909¢00
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3525omolmzol LMsmo Ne 8 — Jo dmgdmos 3330960 dMoibzgero,
Mmdgog §om3mgdmwos o@owosdo. dsb Bsdgbgdeo 593l dozMmgergdd®mbmeo
36OM39LMmO0,  OMIGoi  93GMIdGHMG  Mg70ddo  sbabl  3H9d3gMoGH ML o
5GHIMLEgMHImo sHbg30L Bgdmddggdol 3o 3Ns3E0sl s AdBOL botxl Bmdsgls
LGObIOGMO  306MHMdJdom. 51939 FgMAE0s  EOLEBEOMGms© GPS  LolLEgdol
3990y9g69000m, 03gbBosE 3m335605L, OLEHIBEFOMMI FoILEIL IMbs3gdgd0 4oBOL
boGxol dgbobgd. dobo oMgdIMYgds 5O 509953Jdd OB IMYROLEHOOMGOEO
ImEME™domo 3M03b39wgd0L LodsBOM VOMGOIGdL.
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©3l336s

1. bogom39ml s L3N0 FoBoL Fg@Mbgmdol dodmboergzols 39wYYo©,
3990033935 9OHM0 3053500 BoJBHMOO0, BsFoMHMs sOBGOIEo LoLEIIYGIOL §BO3MdMO30
LoLEBHYIMOO S JugEMBO C93MBLEHOY0o.

2. 3605d3H03mds 3300939935 99VGHYIMS, OMI DBMASWI® Jowsd mdoolido
3OLgdME dso (6930l Jugergddo 6™B0bosoEIB dseBg Toswowo (693930, Mo3
3390905 MLOBOMMbMYdOL  B®IGO0EIb  20dmIEobotyg.  Lodsmzgermdo
3OLgdME bMMHIJPmb 9sMgdom, Lsdmowm® 2-x M, brmgrm EILOZWE bMEMIGIL
Bmg 99000b393580 2.7 %96 50935&9ds.

3. oo  Jugol  MH93mbLEGHMMI3o0l M350  3M0BE03L  FomBmoygbl
06939008 3mbEGHMMWL  Jugemdo MYRMWIGHMMHGOOL 653500l  BMmIFILOMOYRIOOlL  ©
£6930UL LEHBOOODIGHMEMGOOL 45TMYgbgdsLs.

4. 33939005  ©330LAMMs ooz Logbmz®gdger  3m®m3MLgddo,
L0FOEGLMD GOHDIE sdso (i5930L Jugedo 3oOMLESEGH03MMO (5930l o gds,
5MLgdY0 3OHMOEGIOL A5sFMOL MO B Fm0dgdbs 1) Foroz0 3MMm3MLOL gobols
OB LEOMMEGOL JmMoL (6930l LEHIOOODIGHMMOL ©Y)bgds; 2) WIMsE MmO
239B0oL  BsPIMHDY, LobMMOILD bo3dob  (jozerom®o) §ob 3599690 bsidols
BobgMgBHol  ©0sdgBHEMol  dglodsdols  Foa®dgergd e dooogl, o3 3ddmofizg3L
ool dobg300 30OHMUESGH03MMO BsTs@o {15930l 356MbLL, Joszol Loa®mdg
50060905 FgL58530L0 IML—390L85bOL BMOTMOL JoTMMZE0.

5. @dswo {6930l Jugardo, BmBobsermsb FgsMgdom dowoends (169350
d90degds 3°0m0{30mL ool 5Bl 993 MoGSEo00L
LoMEbWOLYBsMOMbMOOL  F9030M9gds S  IBsYIMGIOL  TJ3-U  ©OJ390009ds,
0909250 3090MMdm  4oBol ool  AomFsMmnEgdge  BOHEIL.  Bodocmgdeo
36543H03MN0 M) MYMMOVIo  33¢g390000 d0MgdMIwo  J99g000  dgd0dos
300Lx9gem 9990093 BOJBHMMGODY: 2P0l 69308 LEBHIdOWODBIEGHMMOL godmygbgdols
d900bg935d0 25Bol 50FNMH30MmdoL dMTomdolsl doomfglzs 99dgao 9ngddo: 1.
9696200l IBMAZs - 3969060030 50MOL 9539dEBHIOO FMbIsMIO0m FSBOIBIYIGOL
9963 5GHSE300L  OML  Fowerdgs dobo  FMFomdobmzol  gobzmmabowo  gsbols
bobxolb 93mbmdos, GmIgaros bmyoghom d9dmbggzsdo 30%-0g3 30 FgLodergdgeos
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0ygmb. 2. 25P0L BsbmMgdol Ls0dgEMMdS @S L3300l 35Ol  oBOS.,
MBOM6390gMmBowos  FmIbToMGOol  MLORODMBMYOS oDl 535M0EHOOL
LobMOOOL  39berol  dmfyzgBoL 96 TgBHoEgdol  SEBdsMMBS, dsbol  [bgzol
9 mEbyeo s Q9m35eolobgdgwo F5@gdol OmMUL; 3. YBMHMblgymzomos
Lomabeobsmgol Lododo CO s NOx {j30L 360 9gdol gdolbool godm®Ebls s
LoymBOEHM3MGOM  A5Bol IMfiyMmdowmdgddo 93MmMY0MMI© LYRMS obBol 3ol
36m39LoL MYBOHMb39wwyMmas s JgbsPMBIds. 4. WO 5930l goBLoIbTo 4oBols
(6930L 33¢009B0LSL 5G ML BoFOMM TG00 FM{YMOOEMDYOOL OTMBEF)S51)dS
o5 §obsbffao Mgymeomgds. 6. 93060©gds 3HgdbolzmMo ImaLobIMHgMdoL Lsddomls
9EM@Mds  (2oDobssMol  3mbzgdzomed bsfodo s 1533959M9HTo 96 sGOL
F390FHW0569dY).

6. Uodomrmzgwml  M9gE0gnmOH™MdoEsb  99mdEobsdg, 30650056 0bgo-
3000956 50Mmb963H 9030 doMOoMIIE 33b3Y0s BMm3IMdomo IMOEb3gW9do,
G0Imgdbsg  IbmEmE 393900 GHMOMMo  3009dBmMo  qooBbos  (brmyoghHo
d90mbgg35do  olbog 96  55J3L), AdHBOL  SEMOoEbzoLLl  39M  MBEOWMBlgEymRL
UGOBIOGHME 306MHMBYO5AEY 9395650, 580GHMA AoBOL sMOEb3s 58 FoB3969dwdOL
d9LHmO900L o989,  IMIHISOIOOLMZOL  ITIBIMOEIJOOIE  SVOMOEDYDS.
0d0oloL, sbordowsdols s Bobmf{idobols 33em93900L 3HMmEgldo  sOGmOEb30L
w0556 4; 9 s 11 % Fg5000bs. LHmGMg 5doEH™Md, OIMS SMOEL30L dowsblo
I3M0o  0gmlb  9ME0Egdgos  sbowo  F330060  dM0Eb3gwqdol  Boboigwgds
LoAMIbTIOGIWM  BOBIODY,  OMIgLog  9Jbgds  LEBIBEGHMWO  306MHMdOL
306943H06M9d0L LMo gds 96 159d93d5 dooMMl FgLsdsdobo A5fY39E0WYds, JdBOL
50M03H30L  2obbmM309wgdoLsl WoEgbBosbEHs 300035609805 OLOMYGOEME gsbols
UGODbIM G0 306HMBOL 3mgB0(3096GHOL SGLYOMBO.
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