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SWELT — amo mexHornoausi 80/IH080U cruMynsyuu mpy6onposodHOU mpaHCrnopmuposKu
8513KUX U ceepxes13Kux Hegpmel u dpyaux xxudkocmel, komopasi bbira nodmeepxxoeHa 8 xode
npPobHbIX ucrnbimaHul Ha mecmopoxdeHuu Wardlaw, wmam Texac.

Lns nposedeHusi ucnibimaHull 6bi1 MOCMPOEH UcrbimamesibHbIlU CMeHO, Aesaouulics
yMeHbWweHHOoU pernnukol ydacmka mpybonposoda. B kadecmee npob Heghmu 6binu 835mbi
ghakmuyeckue npobbi 8s13kol Hecbmu u3 mecmopoxxoeHusi Wardlaw 18 API, 105 cni; u 16 AP,
145 cn. Pe3ynbmambl mecmupo8aHUusi A8/Isilomcs Heocriopumbim noomseepxoeHuem SWELT
KaK mexHos102uuU rpopbI8HO20 3HaYeHUs1 8 ompacsu mpy6ornpo8odHOU mpaHCrnopmuposKU
Hegpmu.

SWELT npumeHsiem 805HbI onpedernieHHbiX xapakmepucmuk 051 eo30elicmeusi Ha
853KYI0 U YIbmpassi3Kyto Heghmb U rpUpoOHbIt 6UmyM, 80 8peMsi mpPaHCrIoPMUPOSKU UX M0
mpy6onposodam. Pe3yribmamom o6pabomku siefiiemcsi pe3Koe CHUXeHue audpaenuyecKoeo
cornpomuersieHus npokadusaemol Yepes mpy6bornposod Heghmu Ha KOHMaKkme ¢ 8HympeHHeu
nosepxHocmbto mpy6, 4mo pewaem psAd npobnem. B yacmHocmu, SWELT npedocmasnsem
credyrowue pe3onroyuu U 803MOXHOCMU:

*  YMHOXeHue obbema mpaHcropmupyembix Heghmedl, npupodHo2o bumyma u np.
Hem 6onbwe audpasnuyeckoe coripomusrieHue 8 6a3080M criydae rnpokadku, mem 6ornbuwe

aghgpekm;

* ABTOp A mepenucku. E-mail: alex.barak5@gmail.com
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*  CHWXeHue nompebHozo OaerneHus1 nodrnopa;

*  COKpaujeHue Korudecmea rnodrnopHbIX cmaHyuli Ha npomsixeHHocmu mpy6ornposoda
U ysenu4yeHue paccmosiHusi Mexx0y rnoOrnopHbIMU CmMaHUUsIMU;

* omcymcmeue Heobxodumocmu 8 rnodoepese Heghmu C Uerbio ee pasxuxeHus Ons
obecrneyeHusi npokadusaemMocmu rnpu mpaxHcrnopmuposaHuu rno mpy6ornposody.

Kpome mozo, SWELT obecrnie4usaem O0ronHUMOIIbHbIE CUIO8bIe UMIY/ILChbl 8 Harpasse-
Huu d8uxeHuUs1 Heghmu, 4Ymo ycunueaem 3¢hgheKmu8HOCMb MPUMEHEHUST 3mol MexHoI0auu.

KJTIOYEBBbBIE CJTOBA: SWELT, eonHogoe cmumMynupogaHue mpaHCcriopmuposKU Heg-
mu, mpaHcriopmupoeka 8s3koli Heghmu mpyborposodamu, 8051HO8asi MpaHCrIopmMupoeKa
Xudkocmedl, mpy6Hbie eonHbl, GALEX Energy Corporation.

SWELT AMTKbICbI3 MYMKIHAIKTEPI OHAIPICTIK
CbIHAKTAPMEH PACTAJIFAH

A .. BAXAI, YkpanHa MmyHan-ras akagemusicbiHbliH akagemuri, bac Feinsimm KeHecLwi
A.M. BAPAK, Npe3ngeHT, Galex Energy Corporation

Galex Energy Corporation,
3033 Chimney Rock Road, Suite 605, Houston, TX, 77056, USA,
info@galexenergy.com; www.galexenergy.com

SWELT — mymkbipnibl xXaHe yribmpa mymkbipribl MyHalobl xoHe 6acka 0a cylbikmbikmapObl
Kybbipxxenici apkbinbl macbimandaydbl moskbiHObI biIHmManaHObIpy mexHonoausickl 60sbin mabbi-
nadel, byn Texac wmamsi Wardlaw keH opHbiHOa 6alikay cbiHarbl bapbicbiHOa pacmanobi.

CbiHaKmbI emKi3y yWiH, KyOblperici y4acmkeciHiH KiwipeldmineeH kewipmeci 6051bin mabbi-
JflambliH CbIHay KOHObIPFbIChl canbiHObI. MyHal ceiHamack! pemiHde Wardlaw 18 API, 105 cn: u 16
API, 145 cri keH opHbIHaH MymKbip MyHauOblH HaKmbl CoiHamanaps! anbiHObl. CbiHaK Homuxerepi,
myHalidbiH Kybbipxenici apkbinbl macbiManday canacsiHoa SWELT-miq cepniHOi mexHonoaus
ekeHOi2iHiH manaccbi3 pacmaybi 607bin mabblnadbl.

SWELT, mymkblIpribl X8He yribmpa mymkbipsibi MyHal xoHe mabufu mayuwalibipObiH Kyobip
XKesici apKbinbl mackiMandaybl Ke3iHOe, onapra acep emy ywiH beneini cunammamanapobiH
mornkbiHOapbiH KondaHadbl. ©HOey Homuxeci KybbipObiH iwkKi 6emimeH xaHacybl Kke3iH0e MyHal
KyObIp XXenici apKbiibl copbinambiH audpasnukarbiK kedepaiHiHiH Kypm memeHdOeyi 607bin ma-
6b11adebi, 6yn bipkamap macenenepdiH wewimi. Aman atimgaHO0a, SWELT keneci wewimdep MeH
MyMKiHOIKmepOi ycbiHaobl:

*  macbimMandaHambiH MyHal, maburu maywadblp xoHe m.6. kenemiH apmmeipy. Altday-
ObIH Hezi3ei xardalibiHOa audpasrnuKarblK kedepai HeFypribiM Ker 6osica, 8cep COFYPIIbIM XofFapbl
6onadbl;

*  MmipeMeHiH Kaxemmi KbICbIMbIH a3almy;

*  KybbIp xenici y3akmbifbiHOarbl mipemersni cmaHyusnapObiH KeeMiH KbICKapmy XoHe
mipemeni cmaHyusnapobiH apakawbIKMblIfbIH YaFalimy;

*  KybbIp Xenici apKkbinibl mackiManday bapbicbiHOa aldaydbl Kammamachi3 emy YWwiH
MmyHalobl cylbliimy MakcamblHOa XblrblimyObiH Kaxemmirsiiei oK.

CoHbimeH kamap, SWELT, 6yn mexHonoausiHbiH KondaHy muimdinieiH apmmbipambiH MyHal
KosfranbiCbl barbimbiHa Kapal KoCbiMwa Kyam umMrysicbmapbiH Kammamachi3 emedi.

HETI3r1 CO3[4EP: SWELT, myHalidbl macbkimandayObi MOsKbIHObI bIHManaHobIpy, mymkxbip
MmyHalObl Kybbip Xenici apKbinbl mackimanday, cylibikmbikmap0bl MorikbIHObI mackimanday, Kybbip
mornkbiHOapbl, GALEX.

HE®Tb U A3 €0 2019. 5 (113) 89


mailto:info@galexenergy.com
http://www.galexenergy.com

MHHOBALVIOHHBIE TEXHOAOT N GALEX

UNPRECEDENTED POTENTIALS OF SWELT VERIFIED
IN FIELD TESTING TRIAL

A.l. BAXKAJl, academician of the Ukrainian oil and gas Academy, chief scientific adviser
A.M. BARAK, President, Galex Energy Corporation

Galex Energy Corporation,
3033 Chimney Rock Road, Suite 605, Houston, TX, 77056, USA,
info@galexenergy.com; www.galexenergy.com

SWELT - is a technology of wave enhanced pipeline transportation of viscous and ultra-viscous
oil and other liquids has been proven in a stand trial testing in Wardlaw field, Texas. Because the
testing stand was a scaled down replication of a section of a pipeline and the oil was actual viscous
oil from Wardlaw field of 18 API and 16 API the testing results came as undeniable proof of the
breakthrough caliber of SWELT to the industry of pipeline oil transportation.

SWELT - applies waves of certain characteristics to viscous and ultra-viscous oil and natural
bitumen when they are transported via pipelines. The result of the treatment comes as dramatic
reduction of hydraulic resistance of the pumped through the pipeline oil, which resolves series of
problems. In particular, SWELT provides the following resolutions and possibilities:

* multiplication of volume of transported oil, natural bitumen, etc. The greater the hydraulic
resistance in the base case of pumping, the greater the effect achieved with SWELT treatment;

*  reduction of pumping pressure at the booster pump of the pipeline;

* reduction of quantity of booster stations along the pipeline and increase of distances
between the booster stations;

*  reduction in needs to heat the pipeline in purpose of reduction of viscosity of the transported
liquid.

Besides, SWELT delivers additional pushing force in direction of pumping that provides for
additional increase of the volume of transported fluid, or further reduction of pumping pressure.

SWELT does not involve any chemicals, does not change the composition of the transported
substance. The technology is safe for personnel, environment and the equipment.

Technology SWELT is proprietary to GALEX Energy Corporation.

KEY WORDS: SWELT, wave treatment of pipeline transported oil, wave enhanced
transportation of liquids, pipe waves, Galex Energy Corporation.

—17 cents6ps sToro roga B Texace, CILIA, ycnemHo 3aBepUIMINCh TPOMBICIIO-
Bble ucnbITanus TexHosorun SWELT — BoiHOBast TpaHcopTUpOBKa HEPTH 1O

tpyoomnposogam. O texuonorun SWELT Mbl nucanu B mpeabiayIneM HOMEpe
n3nanust «Hedts 1 rasy», Ne 4, 2019.

B pesynbrare ucnbITaHUI OBUIO IIOJIy4E€HO HOATBEPKACHHE OeCIpereleHTHBIX
BO3MOXKHOCTEH MpOKauku Mo TpyOonpoBogaM 00beMOB HE(TH, B pa3bl IPEBIMLAIOIINX
0a30BbIe OOBEMBI.

s BcnpITaHUS TEXHOJIOTHH OBUT TIOCTPOEH MPOMBICIOBBIN CTE€H, HIMUTHPYIOIINT
y4acToK TpyOOIpoBOAa B YMEHBIIEHHOW MPONOpLuH (pucynox I-a). B yactHOCTH, 17
WCTIBITATEIbHOTO CTeHAA OB B3AT 70-METPOBBII HHTEPBaM TPYO C HAPYKHBIM THAMETPOM
3 mroiima (75 MM) u TonmmtuHOM creHku 1/8 mroiima (3 mm). Ha pucynxe 1-b mokazana
NPUHLUIINAIBHAS CXeMa CTeH a.

90 HE®Tb U TA3 &35 2019. 5 (113)


mailto:info@galexenergy.com

MHHOBALIWOHHbBIE TEXHOAOTI N GALEX

OcHoBHBbIE MapaMeTphI CTEHa: L . e

— JInuHa TMHEWHOro yyacTka Tpy0o- i Jq_
npoBoaa L — 70 m. e .

— BayTpenHuil muametp TpyOoOIpoO-
Boja D — 69 mm.

— JlaBnenue B TpyOompoBoae 15 psi
(1 bar = 1 Tex. atm).

VcnpiTanus NpoBOJWINCH C ABYMS
npodamMu HEPTH, OTBEYAIOIINM CIIEAYIO-
MM TTapaMeTpam:

[Ipo6Ga 1: 18 API; 105 sp

[Ipoba 2: 16 API; 145 sp

Bpems 3amepa, COOTBETCTBEHHO, JIBE
MHUHYTHI 17151 IPO0bI—1 ¥ TPH MUHYTHI 1151
npoobI-2.

IIpouexypa TecTupoBaHust

1. 3amomauTh 70 M TPYO poOoii HEd-
TH TIOJ 1aBNeHUEeM 15 psi. YOeIuThCs, 4To
B TpyOe HeT Bo3ayxa.

2. OTKpBITH 33JBUKKY B IPUEMHYIO
eMKOCTh. Uepe3 2 (3) MUHYTHI 3aKpHIThH
3aIBIKKY. 3aMepUTh 00beM HPHHITON

HePTH.
3. 3amyctuts SWELT. OnHoBpemMen-
HO TIOBTOPHUTH TIPOLICAYPY 2. PucyHok 1 — MpombicnoBbin cteHa SWELT.
4. TIOBTOPHTH MPOLEAYPH 2 H 3 Hedvtanoi npombicen Wardlaw
HECKOJILKO pa3. 3adMKCUpOBaTh JaHHbBIE a_ TeXHOJ'I(OTreI/I)L(iZ((::,I(VCI:VIui?e);-Iﬂ SWELT.
3aMEpOoB. doTo coenaHo 17 cenTsbps 2019 roaa;
5. 3amenuts npoby—1 Ha npoby—2. b — npMHUMNnansHas cxema cTeHga:
IToBTOpUTE TIpOTIEAYPHI 1 TIO 4. 1 — SWELT reHepatop, 2 — repMeTUYHbIN
Hrnke NpUBEIEHBI pe3yIbTaTsl TecTH-  HedTaHol pesepsyap, 30 bbls noa P=15 psi

(1 bar =1 atm), 3 — TpybonpoBogHas nuHus,

P 70 M, 3» nuHuMK (2 3/4» ID), 4 — emKOCTb

(pucynox 2). ansi céopa (npuema) HedpTu
AHanu3 pe3yibmamoe mecmupo-

eéanusa mexuonozuu SWELT na oeyx munax Hejpmu npu oaenenuu npoxauxu 15 psi
(1 bar) nozeonaem coenamo ciedyroujue 6b1800bl.

1. SWELT ob6ecneunBaet Oonbmuii 3 exT mpu mpokadke 0ojiee THKEION 1 BI3KOH
He(TH. DTO 000CHOBBIBAETCS TeM 00CTOsTENHLCTBOM, UT0 SWELT cHmXKaeT, BIIIOTH 110
TIOJTHOTO HUBEIMPOBAHMSI, THIPABINICCKOE COMTPOTHBIICHHSI Ha TPaHUIIC POKAYHMBAEMOM
He()TH ¥ BHYTPEHHEH MOBEPXHOCTHU TPYO.

poBaHUs (mabruya) U TpaPUKU 3aMEPOB
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Tabnuya — MpombicnoBbin cteHn SWELT. HedtaHon npombicen Wardlaw (Texac, CLUA).
Pe3ynbraTthbl TeCTMPOBaHUA

TEST TRIALS : Baseline, gal | SYVELT, gal | Change,%
TEST 1 65 110 69
_ TEST 2 60 80 33
g?-ti'sggg- 210(;: TEST3 60 95 58
bl v 2 TEST 4 60 100 67
Test time: 2 min
Pressure: 15 psi TEST 5 60 95 58
TEST 6 60 105 75
Average 66
Baseline, gal | SVVELT, gal | Change,%
TEST 2 45 95 111
TEST 3 45 90 100
) TEST 4 45 90 100
g?l‘_tﬁ- BQQFZI’_ 21025? TEST5 45 85 89
Teis.,t time 3’ min P IE- IR 4 = it
Pressure 15 psi TEST7 45 90 100
TESTS 45 90 100
TEST 9 45 95 111
TEST 10 45 90 100
Testing Procedure: Average 102
SWELT Testing 9/16/2019
150
a0 \v’ i
50 "_'"'"_:'=-"--._-.==________:__.:.--'""'"- — —_— e
0
TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 TEST 6
—Baseline, gal ——SWELT,gal -———Change,%
SWELT Testing 9/17/2019
150
100 ——
— ———
50 Do
0
TEST1 TEST 2 TEST3 TEST4 TESTS TESTG TEST7 TEST 8 TEST9 TEST
10
=——Baseline, gal =——=SWELT, gal - -Change,%

PucyHok 2 — NMpombicnoBbin cteHa SWELT. Hedtanon npombicen Wardlaw (Texac, CLUA).
padukmn TecTpoBaHus
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2. Jlns nepecyera nporuo3a 3h(HEeKTUBHOCTH Ha YCIIOBUS PEabHOTO TPYOOIPOBOa
npumensercs Gopmyna [lapcu-Baiicbaxa, mepBoHadanbpHO pa3paboTaHHast AJS MOTOKA
B TpyOe:

LV?

= D 2¢g

rae: h | — nomepu Ha mpeHue, f— xoagpdpuyuenm mpenus /Japcu-Baticoaxa, L — onuna
mpyovl. D — ouamemp mpybul, V — cpedusns ckopocms nomoxa, g — epasumayuoHHoe
YCcKopeHue.

Cootromenue L/D mnsa crerana coctasmsier 70/0,07=1000. st cpaBHEHUS B TPY-
oompoBone TMX (Trans Mountain Pipeline), amamerp TpyOs! coctapnsier 24”, nim 600
MM (0,6 m). [Ipumem paccTosiHre MeX Ty OnKal MU MOATIOPHBIMHU CTaHIUAMH 60 KM
(60 000 m). Cootnomenune L/D = 100 000, To ects B 100 pa3 Bblie, 4eM B YCIOBHUIX
HAIIIETO TECTUPOBAHUS.

[NombiTKa yBETUYUTH 00BEM POKAYKH HE(PTH 10 TPYOOTIPOBO/TY MTOBBIIIICHUEM JIaB-
JICHHSI TIPOKAYKH MPHUBEET K POCTY THAPABIMYECKHX MTOTEPh HA TPEHUE B KBAIPATUIHOM
3aBHUCHMOCTH OT CKOPOCTH ITOTOKA.

KomnencupoBath pocT TuApaBIniE€CKUX COMPOTUBICHUH BO3MOXHO TONBKO Kap/au-
HaJILHO CHU3UB [ — (pakTop ruapaBinyeckoro conporusieHus Jlapcu-Baiic6axa. I1po-
BEJICHHBIN TECT MOITBEPAMI BO3ZMOKHOCTH JOCTIKEHUS 3TOro Texuonorueir SWELT.

Munnmm3aius GakTopa THAPABIMICSCKOTO compoTuBieHus Jlapcu-Baticbaxa «f»
MPAKTHYECKH 03HAYAET TO, YTO THAPABIMYECKHE CONPOTUBRIICHHS B TpyOOTIpoBoOae Ooree
HE UTPAFOT HUKAKOH POJTU 1 HE SBIISIOTCS OTPAaHHYNBAIOIINM (aKTOPOM B HHTEHCHBHOCTH
1 00beMe POKAaYKH 110 TPyOOnpoBOaYy HEPTH.

3. MoxHo crienath 000CHOBaHHBIN BBIBOJ] O TOM, YTO MPH YCTICITHOM CHSITUH THIPaB-
JMYECKHUX CONPOTHBIICHUI Ha BCEM y4acTKe TPyOOIpoBoaa 3PPEKTUBHOCTD TPUMEHEHHUS
SWELT Bo3pacTteT B pa3sl 1 MOXKET OTPaHUINBATHCS TAKUMHU (haKTOpaMHU, KaK TTPOHU3BO-
TUTEITFHOCTh Hacoca. B Ka)I0M KOHKPETHOM CITydae IPOTHO3HBIE ONTUMHU3UPOBAHHBIE
3Ha4YeHHsI 00bEMOB U YCJIOBHUI TPaHCIIOPTUPOBKH HE(PTHU 1O TpyOonpoBoay OyayT omnpe-
JIeJICHBI TPOEKTOM, BBITIOJIHEHHBIM 107l KOHKPETHBIE YCIIOBHS M ONTUMH3HUPOBAHHBIMU
SMIIUPHYECKUMH 3HAYCHUSIMH TIPOKAUKH, JOCTUTHYTBIMH B MPOLECCE OTPAOOTKH TEXHO-
JIOTHH Ha OTIBITHOM y4acTKe TpyOOompoBoa.

4. JlampHedIHi pocT 3(Q(HEKTHBHOCTH MPOKAYKH CBSA3aH C COBEPIICHCTBOBAHUEM
texHoiaoruu SWELT 1 BO3BMOXXHOCTSAMU ajbHEUIIET0 YMEHbBIIEHUS THIPABINYECKOTO
CONPOTHBJICHUSI HA TPAHMLIE )KHUIKOCTb — BHYTPEHHSS TOBEPXHOCTD TPYOBbI. DTO BOZMOKHO
NpY HAJIMYUH JOCTOBEPHOM HHPOPMAIMU A7 TPOSKTUPOBAHHS BO3JICHCTBUSI.

5. Tor daxT, uto SWELT — 3T0 TeXHONOTHS yIapHO-BOJHOBOTO BO3ICHCTBHS, 00yClIa-
BJIMBAET HEMPHMEHEHNE XUMPEAreHTOB. JTO IMO3BOJISAET M30eKaTh 3aTpar Ha XMMpPEareHThI,
WX 3aKa4Ky M BBIIETICHHE U3 HEPTH B KOHIIE MPOKAYKH, a TOT ()aKT 4TO OOIBITHHCTBO U3
HUX SIBJISIOTCS BOJOPACTBOPUMBIMU, TO M U3 BOJIBI B ITPOKaYNBaeMOi He(TH.

6. B HacTos1eee BpeMsi B UHIYCTPUH MUACTPUM ILIUPOKO IPUMEHSIOTCS TEXHOIOTHH
DRA (Drag Reducing Agents). BonbimmacTBO 113 peareHToB DR A SBISIIOTCS TOKCHUYHBIMH,
TPEOYIOMUMHU 0COOBIX YCIOBUH JICHCTBHI ¢ HUMH. DTO CO3/1a€T SKOJIOTUYCCKUE PUCKH U
puCKHU 0€30IacHOCTH TSI TepCOHAIA.
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7. Ecnu npunnun neiicteus DR A HarpaBiieH Ha CHIDKEHUE BSI3KOCTH MPOKAYMBACMOMN
HEe(TH MyTeM CHIXKSHHSI CHJT IIOBEPXHOCTHOTO HATSHKEHHUS BO BCEM MaCCHBE NMPOKAYHMBa-
emoti xuakoctu, T0 SWELT cHUMaeT ConpoTHUBICHHE HA IPaHKIIE [IOTOKA HEPTH B TPyOe
CO CTEHKOM TpyOOIIPOBOIA TI0 €T0 BHYTPEeHHEH moBepXHOCTH. Ha pucyuxe 3 mokazaHsl
CPaBHHUTENBHEIE DITIOPHI paCIpeIeNICHHsI CKOPOCTH MOTOKa BHYTPU TPyOOIPOBO/a B Ba-
puante DRA, o603nauenHoM «BASE», u SWELT.

BASE
»
>
>
o
SALF
»>
>
>
.
»

PucyHok 3 — MpombicnoBbin cteHa SWELT. HedtaHon npombicen Wardlaw (Texac, CLUA).
Antopbl pacnpeneneHns CKOPoCcTen NoToka

8. IMorenmman >¢pdexruHoctn SWELT B pasbl npesblmaeT Bo3MokHOCTH DRA.
SWELT, B otmnure or DRA, He M3MeHAeT KOMIIO3UTHBIN COCTaB U CTPYKTYpY ITPOKadMBa-
eMoit He(pTH, HEe TpeOyeT OOBOIHATL HE(PTH BOIHBIM PACTBOPOM, HE CO3/TAET TPYAHOCTEH
OYMIICHUS He()TH OT BOJBI M XUMPEATSHTOB T10 3aBEPIICHUN IPOKAYKHU, HE CO3IAET IKOJIO-
TMYECKUX PUCKOB M PHCKOB OIACHOCTH Pa0OTHI C TOKCHYHBIME XuMpeareHTaMu. SWELT
o0ecrneunBaeT eCTeCTBEHHYIO JIyOpHKAUIO CTEHOK TPYyOOIIPOBOAA, YTO YMEHBIIAET €T0
W3HOC M YBEIUYMBAET MEXPEMOHTHBINA MEPUO].

Yenyeu mpyoonposeoonvim komnanuam ¢ npumenenuem mexuonozuu SWELT
okazviearomcesa GALEX, nu6o oouepneii cepeucnoit komnanueit GALEX RockStream,
LLC. Ilpu 3axniouenuu 002060p06 NPUMEHAEMCA CAEOYIOWUIL 3X-IMANHBLIL NOPAOOK
OKA3AHUA YCIIY2.

1. IlpoekTupoBanne. GALEX, Ha OCHOBaHUU JaHHBIX, [TOJyYEHHBIX OT 3aKa3UHKa,
paspabarsiBaeT mpoekT Bo3aeicTBus SWELT, KoTOpsIi BKITIOYACT PEKOMEHIAINHU 10
ONTUMM3ALUHU KOHCTPYKIHMH TPyOOoIpoBoaa.

2. OnpoGosanue SWELT Ha BpIOpaHHOM yyacTKe TpPyOOnpoBoga. JTOT dTall
BKJIIOYAEeT CTPOUTENLCTBO onbITHOTO oOpasua SWELT, opranuzanuio Bo3neicTBus Ha
MPOKAUKYy, IOJy4YE€HNE U ONITUMHU3ALUIO PE3YJIbTATOB.

3. Ilo1HOE UcnOTHEeHMe AoroBopa. Bximoyaet cepBuc 1o okazanuto ycayr SWELT
B COOTBETCTBHH C IIPOEKTOM U JOMOJTHEHUSIMH K HEMY.

Mpu1 nporectupyem npokauxy BAIIIEM nedru na crenne SWELT B BAIIIEM

npucyrcrBun. Bol camu yéequtech B GecripeneIeHTHBIX BO3MOKHOCTSIX TEXHOIOTHH
SWELT. O6pamaiitecs. @
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UNPRECEDENTED POTENTIALS OF SWELT
VERIFIED IN FIELD TESTING TRIAL

A.l. BAZHAL, A.M. BARAKY,
akageMuk npesnaeHT
YKpanHCcKon HedTerasoBor akagemmu, GALEX Energy Corporation
rMaBHbIA HAY4YHbIA KOHCYNbTaHT Houston, USA

Galex Energy Corporation,
3033 Chimney Rock Road, Suite 605, Houston, TX, 77056, USA
info@galexenergy.com; www.galexenergy.com

SWELT - is a technology of wave enhanced pipeline transportation of viscous and
ultra-viscous oil and other liquids has been proven in a stand trial testing in Wardlaw field,
Texas. Because the testing stand was a scaled down replication of a section of a pipeline
and the oil was actual viscous oil from Wardlaw field of 18 APl and 16 API the testing results
came as undeniable proof of the breakthrough caliber of SWELT to the industry of pipeline
oil transportation.

SWELT - applies waves of certain characteristics to viscous and ultra-viscous oil and
natural bitumen when they are transported via pipelines. The result of the treatment comes as
dramatic reduction of hydraulic resistance of the pumped through the pipeline oil, which resolves
series of problems. In particular, SWELT provides the following resolutions and possibilities:

* multiplication of volume of transported oil, natural bitumen, etc. The greater the
hydraulic resistance in the base case of pumping, the greater the effect achieved with SWELT
treatment;

* reduction of pumping pressure at the booster pump of the pipeline;

* reduction of quantity of booster stations along the pipeline and increase of distances
between the booster stations;

* reduction in needs to heat the pipeline in purpose of reduction of viscosity of the
transported liquid.

* Author for correspondence. E-mail: alex.barak5@gmail.com
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Besides, SWELT delivers additional pushing force in direction of pumping that provides for
additional increase of the volume of transported fluid, or further reduction of pumping pressure.

SWELT does not involve any chemicals, does not change the composition of the
transported substance. The technology is safe for personnel, environment and the equipment.

Technology SWELT is proprietary to GALEX Energy Corporation.

KEY WORDS: SWELT, wave treatment of pipeline transported oil, wave enhanced
transportation of liquids, pipe waves, Galex Energy Corporation.

SWELT AMTKbICbI3 MYMKIHAIKTEPI OHAIPICTIK
CbIHAKTAPMEH PACTAJIFAH

A .N. BAXAI, YkpanHa myHain-ra3 akagemusicbiHbIH akagemuri, bac Foinbimn KeHeclui
A.M. BAPAK, NpeangenT, Galex Energy Corporation

Galex Energy Corporation,
3033 Chimney Rock Road, Suite 605, Houston, TX, 77056, USA,
info@galexenergy.com; www.galexenergy.com

SWELT — mymkbipribi XaHe yrnbmpa mymkbipsibl MyHalobl xoHe 6acka 0a cylbikmbikmapObl
Kybbipxenici apkbiribl macbiMandayObl morkbIHObI bIHManaHobipy mexHonoausickl 6orbin mabbi-
nadel, 6yn Texac wmamel Wardlaw keH opHbiHOa 6alikay cbiHarbl bapbicbiHOa pacmarnobi.

CbiHaKmbl emKi3y yWwiH, Kybbipxernici y4acmkeciHiH KiwipeldmineeH kewipmeci 605bin mabbi-
niambiH CbiHay KOHObIPFbiCkl carnbiHObI. MyHal ceiHamacsk! pemiHde Wardlaw 18 API, 105 cni: u 16
API, 145 cn keH OpHbIHaH MymKbip MyHalObiH HaKmbl CbiHamanapb! anbiHObI. CblHaK Homuxernepi,
MyHaliobiH Kybblpxenici apkbinibl macskimManday canackiHda SWELT-miH ceprniHOi mexHonoaus
ekeHOi2iHiH manaccki3 pacmaybl 605bin mabsinadsi.

SWELT, mymkbipribi XoHe yribmpa mymkblpsibi MyHal xoHe maburu maywalibipObiH Kybbip
XKernici apKbinibl macbsimandayb! Ke3iHOe, onapfa ecep emy ywiH 6eneini cunammamanapoblH
morKbiHOapbiH KondaHadbl. ©HOey Homuxeci KybbipObiH iwkKi bemimeH xaHacybl KesiH0e myHal
Ky6bip Xerici apKbliibl copbinambiH audpasiukarbsiK KedepeiHiHiH Kypm memeHdeyi 6onbin ma-
6binadel, 6yn bipkamap macenenepdiH wewimi. Aman atimkaHda, SWELT keneci wewimoep meH
MyMKiHOIKmepOi ycbiHaokbl:

* macbsiMandaHambIH MyHal, maburu maywadlblp xoHe m.6. kernemiH apmmabipy. Aldday-
ObIH Hezisei xardalibiHO0a audpasrnukarnsik kedepai HefFyprbiM Ker 6osica, acep COFypIibIM XoFapbl
6onaodebl;

*  MmipeMeHiH Kaxemmi KbICbIMbIH a3almy;

*  Kybbip Xenici y3akmblifbiHOarbl mipemeni cmaHyusnapobiH KenemiH Kbickapmy XoHe
mipemeni cmaHyusnapObiH apakawbIKmblfbiH YiFadmy;

*  KybbIp xenici apKbinnbl mackiManday 6apbicbiHOa aldayObl kKamMmamachl3 emy yuwiH
MyHatidbl cyliblimy mMmakcambiHOa XblbimyOblH Kaxemminiai oK.

CoHbimeH Kkamap, SWELT, 6yn mexHonoausiHbiH KondaHy muimoinieiH apmmbipamasiH MyHad
KosfranbiCcbl barbimbiHa Kapal KoCcbiMwa Kyam umryrcbmapbiH Kammamachi3 emedi.

KIJIT CO3OEP: SWELT, myHalidbl mackiMandayObl mornkbiHObI bIHManaHobIpy, mymkgbip
MyHalObl Kybbip xerici apkbinbl mackimanday, cylibikmbsikmap0Obl mornkbIHObI macskimanday, Kybbip
mornkblHOapbl, GALEX.

BECMNPELUEAEHTHBIE BO3SMOXXHOCTU SWELT NOATBEPXXAEHbI
NMPOMbIC/NTOBbIMA UCTNBITAHUAMMU

A.l. BAZHAL, academician of the Ukrainian oil and gas Academy, chief scientific adviser
A.M. BARAK, President, Galex Energy Corporation
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Galex Energy Corporation,
3033 Chimney Rock Road, Suite 605, Houston, TX, 77056, USA,
www.galexenergy.com

SWELT — amo mexHornoaus 8051H080U cmumMyssyuu mpy6onpo8odHOU mpaHCriopmuposKu
85I3KUX U CB8epxesisKux Heghbmel u Opyaux xudkocmel, komopasi bbina nodmeepxoeHa 8 xode
npobHbIX ucrnbimaHul Ha mecmopoxdeHuu Wardlaw, wmam Texac.

[ns nposedeHust ucribimaHul 6bir1 TOCMPOEH UcCbimamesibHbIlU CmMeHO, AensUUlCS YMeHb-
weHHoU pernnukol y4acmka mpybornposoda. B kasecmeae rpob Heghmu 6binu 8355mbi ghakmuyeckue
npobel es3koll Heghmu u3 mecmopoxoeHusi Wardlaw 18 API, 105 cn; u 16 API, 145 cn. Pesynb-
mambl mecmuposaHusi s18nsiromcsi HeocropumMbim nodmeepxxdeHuem SWELT kak mexHonoauu
MPOPbIBHO20 3Ha4YeHUs1 8 ompacsiu mpyborpo8oOHOU mpaHCrIopmMuUposKU Heghmu.

SWELT npumeHsiem 80r1HbI oripederieHHbIX Xxapakmepucmuk 011 8030elicmeusi Ha 853Ky U
yIbmpassiskyto Heghmsb U rpupoOHbIt 6umym, 80 8PEMST MPaHCIOPMUPOBKU UX Mo mpybornposo-
Oam. Pe3dyrnibmamom 06pabomku 518/155emcsi PE3K0oe CHUXeHUe 2udpasiudeckoz20 CornpomueneHust
npoka4yusaemol Yepe3 mpybornposod Heghmu Ha KOHMaKkme ¢ 8HympeHHel M08epxHOCMbio mpyo,
ymo pewaem psd npobnem. B yacmuocmu, SWELT npedocmaensem cnedyrouwjue pe3omoyuu u
803MOXHOCMU:

*  YMHOXeHue obbema mpaHcrnopmupyembix Hegpmed, npupodHozo bumyma u np. Yem
bonbwe 2udpasnuyeckoe cornpomuerieHue 8 6a3o8oMm criyHae rpokayku, mem bonbuwe achghekm;

*  CHWkKeHue nompebHo20 OasrieHusi noonopa;

*  COKpaweHue Konu4decmea rnodrnopHbIX cmaHyull Ha npomskeHHocmu mpybornposoda u
yeenu4eHue paccmosiHusi Mex0y rnodMnopHLIMU CMaHUUsiMu;

* omcymcmaeue Heobxo0umocmu 8 nodozspese Heghmu C Uerbio ee pasxuxeHusl 0rsi obe-
CreYeHUsT poKa4YusaeMocmu rnpu mpaHcrnopmuposaHuu rno mpy6onposody.

Kpome mozo, SWELT obecriedugaem O0nonHUMOIbHbIE CUI08bIE UMY IbChI 8 HarpasineHuu
08UXKEHUST Heghmu, Ymo ycunugaem 3¢hgheKmueHOCMb MPUMEHEHUST 3moU mexHoIo2uu.

KJITOYEBBIE CJIOBA: SWELT, sonnHogoe cmumynupog8aHUe mpaHCcriopmupoeku Heghmu,
mpaHcrnopmupoeka es3kol Hegpmu mpybornpogodamu, 80/IHO8ast MpaHCropmuposka xxudkocmed,
mpy6Hble sonHbl, GALEX Energy Corporation.

pipelines was successfully completed on September 16th, 17th of this year, in
Texas, US. We wrote about SWELT technology in previous issues of the magazine
«Neft i Gaz» # 4, 2019. As a result of the tests trial it was proven that SWELT presents
unprecedented opportunities of transporting via pipelines much greater volumes of oil
than the base volumes.
To test the technology, a field modular was built to simulate a scaled down section
of the pipeline (pic. I-a). In particular, a 70-meter interval of pipeline with an OD of 3
inches (75 mm) with a wall thickness of 1/8 inches (3 mm) was used for the test stand.
Pic. 1-b shows the modular diagram
Main specs of the stend:
— Length of the flowline L — 70 m
—ID D -69 mm
— Pressure in the flowline 15 psi (1 bar = 1 atm)
Two samples of oil were tested with respective parameters:
Sample 1: 18 API; 105 sp
Sample 2: 16 API; 145 sp

.n field test trial of SWELT, technology of wave enhanced oil transportation via
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Recording time for sample—1 was 2
minutes; sample 2 — 3 minutes.

Testing procedures:

1. Fill 70 m flowline with oil of
respective sample. Build pressure 15 psi.
Make sure there is no air left in the pipe.

2. Open end valve. In 2 (3) minutes
close the valve. Measure and record
volume of oil received.

3. Start SWELT generator.
Simultaneously repeat procedure 2.

4. Repeat procedures 2 and 3 several
times. Make records.

5. Change oil sample—1 to oil
sample—2. Repeat procedures 1 thru 4.

The recorded results are shown in the
table and pic. 2 below.

Analysis of SWELT test results on
two types of oil at 15 psi (1 bar) pumping
pressure allows us to draw the following
conclusions.

1. SWELT provides a greater effect
when pumping heavier and more viscous
oil. This is justified by the fact that SWELT
Pic. 1 — Test modular SWELT. Oil field reduces, down to Complete leveling’

Wardlaw (Texas, USA). hydraulic resistance on the boundary of

a — The photo was taken on September 17, . .
2019; lf— Principal schematic%f the test pumped oil and the inner surface of the

modular SWELT. 1 — SWELT generator, pipes.
2 —sealed reservoir, V=30 bbls; P=15 psi To estimate the performance forecast
(1 bar = 1 kg/lem?), 3” — flowline, 70 m, 3 on the terms of the real pipeline, the Darcy-
OD (27" ID), 4 - oil receiving tank Weisbach equation is used, in the version
for flow in the pipe:
L L vz
=1 5 28

where: hf — hydraulic friction losses, f— Darcy-Weisbach friction factor, L — pipe length.
D — diameter of the pipe, V — average flow velocity, g — gravitational acceleration.

The L/D ratio for the stand is 70/0.07/1000. For comparison, in the TMX (Trans
Mountain Pipeline), the diameter of the pipe is 24” or 600 mm (0.6 m). Assume the distance
between the nearest booster stations 60 km (60,000 m). The L/D ratio is 100,000, which
is 100 times greater than in our testing trial.

Attempting to increase the volume of oil pumping through the pipeline by increasing
pumping pressure will increase hydraulic friction losses in a quadratic dependence on
the flow rate.
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Table — Test modular SWELT. Oil field Wardlaw (Texas, USA). Testing Results

TEST TRIALS : Baseline, gal | SYVELT, gal | Change,%
TEST 1 65 110 69
_ TEST 2 60 80 33
g‘f’;_t‘? 8923;{21(’359 TEST 3 60 95 58
LE Poouf 10y TEST 4 60 100 67
Test time: 2 min
Pressure: 15 psi TEST 5 60 95 58
TEST 6 60 105 75
Average 66
Baseline, gal | SVVELT, gal | Change,%
TEST 2 45 95 111
TEST 3 45 90 100
) TEST 4 45 90 100
CD)?l‘_t‘?SgQF:’I/. 21025? TEST 5 45 85 89
1h oLy ORIy TEST 6 45 95 11
Test time 3 min
Pressure 15 psi TEST7 45 90 100
TESTS 45 90 100
TEST 9 45 95 111
TEST 10 45 90 100
Testing Procedure: Average 102
SWELT Testing 9/16/2019
150
100 \_"__
50 e ————————
0
TEST 1 TEST 2 TEST 3 TEST 4 TEST 5 TEST 6
—Baseline, gal SWELT, gal =——Change,%
SWELT Testing 9/17/2019
150
100 I ——— ——— _......:_...:=""'=:..__ i
7 i —— —
50 ‘:/"--.._
0
TEST1 TEST 2 TEST3 TEST 4 TESTS TEST6 TEST7 TEST 8 TESTS TEST
10
wBaseline, gal  ew——SWELT, gal - -Change,%

Pic. 2 — Test modular SWELT. Oil field Wardlaw (Texas, USA). Test Charts
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Compensation for the growth of hydraulic friction can only be achieved by
drastic reduction of f— the Darcy-Weisbach factor of hydraulic friction. The test trial
confirmed the feasability of achieving this by SWELT technology.

2. Minimizing the Darcy-Weisbach «f» — hydraulic resistance factor practically means
that hydraulic resistance in the pipeline no longer plays any role and is no limiting factor
in the intensity and volume of pumping oil in pipeline, should SWELT technology is
properly planned and applied.

3. In a practical case it can be reasonably concluded that if hydraulic resistance is
successfully removed throughout the actual pipeline, the efficiency of SWELT use will
increase significantly. The throughput volume may be limited by other factors such as
pump performance. In each case, the projected optimized values of oil volumes and
conditions for transporting oil through the pipeline will be determined by a proper design
that is performed under specific conditions and optimized by the imperial pumping values
achieved in the process of customization of the technology and further refinement on the
experimental section of the pipeline.

4. Further increase in pumping efficiency is associated with the improvement of
SWELT technology and the possibility of further reduction of hydraulic resistance on
the boundary of the liquid-ID surface of the pipe. This is achievable if reliable data is
available to design the impact.

5. The fact that SWELT is a impulse-wave technology causes the non-use of chemical
agents. This avoids the cost of chemical agents, their injecting into and removal from the
oil at the end of pumping. The fact that most of those chemicals are water soluble, there
is no cost neither hassle dewatering the pumped oil.

6. DRA (Drag Reducing Agents) technologies are now widely used in the mid-stream
industry. Most of the DRA chemicals are toxic and require special handling to deal with
them. This creates environmental and safety hazards for staff. SWELT is free from this
issues.

7. If the DRA principle is aimed at reducing the viscosity of the pumped oil by
reducing surface tension in the entire array of pumped liquid, SWELT removes resistance
at the boundary of the oil flow in the pipe with the pipeline wall on its inner surface. The
pic. 3 shows the comparison diagrams of the flow velocities inside the pipeline in the
DRA version, marked as baseline, and SWELT

BASE
S >
>
>
— >
SALF
&
>
'.
»

Pic. 3 — Test modular SWELT. Oil field Wardlaw (Texas, USA). Fluid Velocity Diagram

100 HE®Tb U TA3 &35 2019. 5 (113)



NHHOBALIOHHBIE TEXHOAOT N GALEX

8. The efficiency potential of SWELT is times greater than that of DRA. SWELT,
unlike DRA, does not change the composition and structure of pumped oil, does not
require water solution to water, does not create difficulties to clean oil from water and
chemicals at the end of pumping, does not create ecological risks and risks dangers of
working with toxic chemical agents. SWELT provides a natural lubrication of pipeline
walls, which reduces its wear and extends the inter-repair period.

Services to pipeline companies using SWELT technology are provided by GALEX,
or by GALEX’s affiliate RockStream, LLC. The following 3-stage service delivery
procedures are applied in the conclusion of contracts:

1. Design. GALEX, based on customer data, is developing the SWELT treatment
design and plan, which include recommendations for optimizing the pipeline adjustment;

2. SWELT testing on selected pipeline site. This phase includes the construction of a
SWELT prototype, the organization of the impact on pumping, the receipt and optimization
of results;

3. Full execution of the contract. Includes SWELT service in accordance with the
contract and additions to it.

We will test the pumping of YOUR oil at the SWELT stand in YOUR squat. You
will judge the opportunity of using SWELT services for your business.
Please contact us. &
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