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UCTEMHOE BHEJIPEHUE KHUCIOTHBIX OOPaA6OTOK

YIJIEBOAOPOAHBIX CKBAKUH MOXKET IPUHOCUTD

334KA34YUKAM TBICSYU IIPOIIEHTOB PEHTA0ECIBHOCTHU
U CYIIECTBEHHO YBEJIIMYUTD JOOBIYY 31 OTHOCUTEIBHO
KOPOTKHUI CPOK BDEMEHU.

TexHOIOrus UCTIOJIb30BAHUS CUHTETUYECKOM COJISTHOM
KUCJIOTHI JIJIs1 O6PA60TKHU NTPHU3A60UHOM 30HBI IJIACTA B
JIOOBIBAIONIUX U HATHETATEIBHBIX CKBAKUHAX HA4Ya/1a
npumeHaTbCa B CIIIA B KOHIIE 19 BEKa, B HEKOTOPBIX
ny6/IUKaUAX Ha3bIBAETCA 1895 rog,

K cerogHsAmHeMy JHIO IPAKTUYECKU BCE MUPOBBIE
He(MTECEPBUCHBIE I'PAH/IBI — TAKHUE KOMIIAHWH, Kak Baker
Hughes, Illmombep:xe, Halliburton, MacDermot, BJ Services
U IP. — Pa3pabOoTany, 3aNIaTEHTOBATIN U YCIIEITHO
UCIIOJIBb3YIOT 11 OOPAOOTKHU YIVIEBOAOPOAHBIX CKBAXKUH
COOCTBEHHBIE KMCJIOTHBIE PACTBOPHI HA OCHOBE YMCTOU
CHUHTETUYECKOH COISIHOM KHCIOTHI C JOOABIECHUEM
OIIPEJIEIEHHOTO HA00Pa KOMIIEKCHBIX IPHUCAJIOK, KOTOPBIE
06€ECIIEYNBAIOT JOATOBPEMEHHOE YBEINYEHUE JeOUTOB
CKBAKUH, COXPAHEHUE KOJIJIEKTOPCKUX CBOMCTB IVIACTA U

3aIUTY HEPTENPOMBICIIOBOI'O OGOPYIOBAHUS OT KOPPO3UH.

B coBeTckoe Bpems 1O pa3HbIM IPUYUHAM COJISIHAS
KHUCJIOTA B KAYECTBE TEXHOJIOIUH JIJISI TOBBIIIEHU S HE(PTE-
U Ira300Ta494 B POCCHM aKTUBHO HE IPUMEHSIJIACH.
BeposaTHO, B 3TOM HE 6b1JI0 OCOO0I HEOOXOJUMOCTH.
BbLIM OTKPBITHI KPYITHBIE MECTOPOXJEHUA B 32114 THOU
CubupH € XOPOUIUMH, «CBEKUMU» CKBAXKUHAMH, HEPTHU
OBILIIO JOCTATOYHO MHOT'O, AEOMUTHI OBITH BEChbMA BHICOKHMMH.
COOTBETCTBEHHO, CUCTEMHO JAHHON TEMATUKOM MECTHBIC
CEPBHUCHBIE KOMITAHHH, 4 TAKKE HEPTEIIPOMBICIIOBBIE
TIPOU3BOJCTBEHHBIC YIIPABJICHUS HE 3AHUMAIUCh. Kak
PE3YIIBTAT, HE CO3/]aBAJIACH B HAIITMOHAJILHOM MacHITabe
U COOTBETCTBYIOAA MH(PPACTPYKTYPA I O6ECIIeYEHN A
IIEPEBO30K, XPAHEHU S U UCTIOJIb30BAHU S KUCIOTHBIX
COCTABOB, HE OBbLJIM 3aKPEIJICHBI HA JIOJDKHOM YPOBHE
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SYSTEMATIC

IMPLEMENTATION OF
ACID TREATMENT AT

HYDROCARBON
WELLS

ystematic inmplementation of

acid treatment of hydrocarbon wells may bring

customers thousands of percents of profit and
boost production in short time.

The technology of using synthetic hydrochloric
acid for bottomhole treatment in production and
injection wells was for the first time tried in the late
19th century. Some publications date it back to 1895.

To date, virtually all oilfield service leaders
like Baker Hughes, Schlumburger, Halliburton,
MacDermot, BJ Services and others have designed,
patented and now successfully apply treatment of
hydrocarbon wells with their own acid solutions
based on pure synthetic hydrochloric acid with a
number of complex additives, which provide for
long-term increase in well flow rates, preservation
of reservoir properties of formations, protection of
O&G equipment from corrosion.

In Soviet time the hydrochloric acid wasn't actively
applied for O&G production enhancement in
Russia for a number of reasons. Probably, they were
of little need. Western Siberia had major fields rich
in fresh wells with plenty of oil and high flow rates.
Therefore, service companies and oil producing
divisions didn’t take a systematic approach to the
issue. Consequently, there was no nationwide
infrastructure for transportation, storage and
application of acid compositions as well as industry
and corporate quality standards for acids and acid
compositions.



OTPACIEBBIE U KOPIIOPATUBHBIE CTAHAAPTHI KAYECTBA
KUCJIOTBI U KUCJIOTHBIX COCTABOB.

C Ha4yaJIOM IPUBATU3ALIMU HEPTAHON OTPACTIU B
1990-€ roas! B POCCHIO MPUIILIN 3a11a/JHBIE CEPBUCHBIE
KOMMAHUH, KOTOPBIE Y>KE UMEJIU OIBIT PAOOTHI C
KHCJIOTHOM TEXHOJIOTUEN 34 ITpeaeraMmu Poccrun, HO HeE
CTaJIU €€ AKTUBHO IPUMEHSATD, B TOM YHCJIE U TIO IPUYNHE
OTCYTCTBUS HEOOXOJUMOM JIJIS1 TOT'O JIOTUCTUYECKON
U IPOU3BOACTBEHHON NH(PPACTPYKTYPBL KpoMme Toro,

JUIS AKTUBHOI'O MPOJBUKEHUA JAHHON TEXHOJIOTUH

UM HEOOXOJUMO ObLIIO IOIYYATh PA3PEIICHUS HA
TPAaHCIOPTUPOBKY KHUCJIOTHIL, TUIIEH3UHN HA PA6OTY C
COOTBETCTBYIOINIVUMU XUMHUKATAMU, UHBECTUPOBATD B
CO3/[JaHUE COOTBETCTBYIOMUX TPAHCIIOPTHBIX CPEJICTB JJ1s
MEPEBO3KH KUCIOTHI IO TeppuTOopuu Poccuu. B obmeM,
CYILIECTBOBAJIO OTPOMHOE MHOXKECTBO €CTECTBEHHBIX

U OIOPOKPATUYECKUX MPETTOHOB, KOTOPBIE JIE/TAIN
HCIIOJIb30BAHUE KUCJIOTHBIX PACTBOPOB JEJIOM JOPOTUM
U KparHe HEYJOOHBIM, HECMOTPSI HA OYEBHU/IHYIO
3PPEKTUBHOCTD U SKOHOMHUYHOCTD PEIICHUSL.

B cuiry nepeYnCIEHHBIX IIPUYHH, 4 TAKKE
KPATKOCPOYHOT'O BUJIEHUSA CUTYAIIUU CO CTOPOHEI
3aI1aHBIX KOMIIAHWH, B POCccuU JJj11 CTUMYJIUPOBAHNA
He@TE- U rAa300TAAYH IUTACTOB CTAJIU IIPUMEHATD
JPyrHe TEXHOJOIUH, IIPEXKIE BCETO TUIPOPA3PHIB
IIACTA C UCIIOJIb30BAHUEM 3414/ JHBIX TEXHOJIOTUIA
YU UMIIOPTHOU PEATEHTHOM 6a3bL. DTU METOABI
MPUBOJWIIN K OBICTPOMY POCTY I€OHUTOB CKBAXXHUH, HO
4aCTO 6E€3BO3BPATHO I'yOHIIN MECTOPOXKACHUS 34 CHET
NOCJIEAYIOMEN OOBOAHEHHOCTHU. [IpH 3TOM CTOMMOCTD
HCIIOJIb30BAHUA TAKOM TEXHOJIOIUH OBbLIA CYIECTBEHHO
BBIIIIE TPAJAUIIUOHHOU KUCIOTHOM OOPAbOTKU.

Ceriyac, C HalIe TOYKH 3PEHUs, TEH/CHIINS MEHIETCS,
MPUYEM JOCTATOYHO 6BICTPO. KncnoTHas 06paboTKa,
OyAy4r BO MHOTHUX CJIYIaSX ONITUMAJIbHBIM C TOYKHA
3PEHUA SIKOHOMUYHOCTH U 3(PPEKTUBHOCTU PEIIEHUEM
JUI HE(PTEra30BbIX KOMIIAHWI, YBEPEHHO 3aHUMAET CBOE
MECTO CPeIN HAUOO0JIEE NEPCIIEKTUBHBIX PEMIEHNH B
006JIACTHU CTUMYIMPOBAHUS JOOBIYN HA YK€ CYLIECTBYIOIIX
MECTOPOXKIEHUAX.

ITpu 3TOM €CJIA ITOCTABIIUK YCJIYTH EMIE U OOECIIEUNBAET
KOHTPOJIb Ka4E€CTBA 33 IPOU3BOJCTBOM KHCJIIOTHOT'O
COCT4B4, KAK B CJIy4a€ C 3UPAKC, [IOJTHOCTBIO 6epeT Ha ceOst
obecreyeHne JIOTUCTUKH T10 JOCTABKE, XPAHEHUIO KHUCJIOTHI,
MIPUTOTOBJIEHUIO HYKHOTI'O PACTBOPA HA CKBA’KHUHE, TO 3TO
4ABTOMATUYECKU CHUMAET C 3aKA3YMKA MACCY TEXHUYECKUX
U OPr'aHU3AIMOHHBIX IIPOOJIEM, YTO JIETIAET OOPAOOTKY
peanbHO 3PMEKTUBHOM C TOYKU 3PEHUA KOHEYHOI'O
pe3yabTaTa — pOCTd IIPOU3BOICTBA M CHUKEHUA
OIIEPALIMOHHBIX 32TPAT HA OOC/IyKUBAHUE
CKBAKMH.

PBIHOK B HACTOAIUI MOMEHT HAXOAUTCA
B CTA/IMU AKTUBHOT'O PA3BUTHUSA, HO
IIPU 3TOM JIO CUX IIOP CYIIECTBYET
MACCa OTPAHUYEHNH, KOTOPBIE
CIEPKUBAIOT MACCOBOE IIPUMECHEHHE
KHCJIOTHBIX O6pa60TOK HA POCCUHCKUX }

KUCTIOMHBLX 0OPAbOMOK
Y21e8000POOHBIX
CKBANCUH MOCEeM

Systematic
inmplementation
of acid treatment of
bhydrocarbon wells may
bring customers thousands
of percents of profit and boost

production in short time.

With oil industry going private in 1990s, Western
companies came to Russia. Though they had some
experience in the technology, they didn't actively
apply it, because there was no necessary logistics
and production infrastructure. Besides, in order
to actively implement the technology they had to
receive permits for acid transportation, licenses
for working with corresponding chemicals, invest
in production of vehicles for acid transportation
on the territory of Russia. In sum, there were too
many natural and bureaucratic barriers, which
made the application of acid solution expensive and
inconvenient in spite of evident efficiency and cost
effectiveness of the technology.

Due to the above-mentioned reasons and

unfamiliarity of Western companies
with Russian realities, the
country saw the spread
of other production
enhancement
technologies like
hydrofracturing

Cucmemmroe
ereoperue

NPUHOCUMb 3AKA3UUKAM based on Western
MBLCAYU POLEHINO8 cquipment
penmabensrocmu u andimported

CYULECIBEHHO YNNG R
000bI) 3¢ OMHOCUMEIBHO methods gave way
KOpomKuii chor to fast growth in
epemeri. . well yield, but often
irrevocably destroyed

the field due to consequent
watercut. The cost of such

technology would be substantially higher than that

of traditional acid treatment.

We think that today the situation is altering,

and very fast. Being an optimal solution from the

perspectives of cost-effectiveness and efficiency, the

acid treatment is considered to be one of the leading

and most promising technologies for production

enhancement at the existing fields.

In case the service provider ensures quality

control during the production enhancement,

like it is at Zirax, takes upon itself the logistic

support during transportation, storage of acid,

preparation of the necessary solution in the well, the

customer is automatically spared of many technical

organizational problems and is likely to enjoy good

results of the operation: increase in production and

reduction in service operational costs.

At the moment the market

is actively developing. Yet, a

number of constraints hold

back mass application of acid

treatment at Russian fields.

These constraints include,

as mentioned previously,

infrastructure problems, }
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MECTOPOXKJACHUAX. DTO BCE TE XKE MHPPACTPYKTYPHBIE
OPO6JIEMBL, HEAOCTATOYHAS PA3BUTOCTDb HAITMOHAJIBHBIX
CTAHJJAPTOB B OOJIACTH IPOMU3BOJCTBA U IPUMEHEHHU
CHUHTETUYECKOU COJISTHON U IIJTABUKOBOM KHUCJIOT AJIS
MPOBEICHUS OOPA6OTKU IJIACTOB KAPOOHATHHIX U
TEPPUTEHHBIX KOJUIEKTOPOB. OTAEABHON TEMOI CTOUT
OPOJO/IKEHHUE UCTIOIB30BAHN S MHOTMMU KOMITAHUAMU
A0r'a3HBIX KHUCJIOT, KOTOPBIE SABJISIOTCS IPOMBIIIJIEHHBIM
OTXOZIOM KPYITHBIX XMMHUYECKUX KOMOUHATOB U 32494CTYIO
JIAIOT IIPU IPUMEHEHNUH OOPATHBIN PEZYIBTAT —
KOJIBMATALUIO IIJIACTA U CHUXKEHUE JEOUTOB. DTO
HAJIOJITO OTOUBAET OXOTY Y HE(PTAHUKOB B IIPUHITUTIE
UCHOJIb30BATh KMUCJIOTHI [IJI51 0OPA6OTOK, BBIOMPAs BCE TOT
JK€ IOPOTOCTOAMUI THIPOPA3PEIB IJIACTA UJIU IPOCTO HE
MOPUMEHSS HUYETO.

3HUpPaKC COBMECTHO C HEJABHO CO3/IaHHBIM JIOYEPHUM
npeanpuatueM OO0 «3upakc-Hedrecepsuc» (Boarorpan)

UM CBOUM JJOJATOCPOYHBIM HA/IEKHBIM HapTHEPOM 3AO
Tonmskc» (IlepMb) aKTUBHO 3aHUMAIOTCA B MEPY

CBOUX (PMHAHCOBBIX, K4JPOBBIX M OPTAHHU3AIJMOHHBIX
BO3MOXKHOCTEN PEMEHNEM HAKOITUBITUXCA ITPOOJIEM B
OTPACIHN 111 OPTAHU3A NN KAY€ECTBEHHOI'O U CUCTEMHOI'O
HOAXOAA K KUCJIOTHOU 06paboTKe. KoMIaHMs IPOBOJUT
BECH ITUKJI PAa6OT — OT IOHUMAHUA U CUCTEMHOT'O AaHAIN34
pOOIEMBI CKBAKUHBI, IOA60PA HANOO0JIEE NOAXOASIICH
PELENTYPBI KUCJIOTHOT'O COCTAB4, ET'O IPOU3BOACTBA U
KOHTPOJIA KAYECTBA HA 3aBOJIE B Bosrorpage, 10 TOCTAaBKHY,
XPAaHEHUA HA CKBAKUHE B IEPUOJ UCTIOIb30BAHU A, KOHTPOJIA
34 TEXHOJIOT'MEN IPUMEHEHM S, AHAJIN34 PE3YIBTATOB,
YTHJIN3ALH TAPBI (ECJIU [IOCTABKA OCYLIECTBISIETCS HE
JKEJIE3HOAOPOKHBIM WJIH ABTOMOOUJIBHBIM TPAHCIIOPTOM).

HeaBHO CO371JaHHOE B pAMKAX XMMHUYECKOI'O ITAPK4A B
BoJrorpajie COBpEMEHHOE KPYITHOTOHHAXKHOE IIPOU3BO/ICTBO
CHHTETUYECKUX KMCJIOTHBIX COCTABOB «3Upakc-TIonnake»
Mapku KCITDO u Extroil™ Ha nepuop 1o 2013 roga
MOYKET IIOKPHBITH 10 30—40% NOTPEOHOCTU POCCUICKUX
HeMTEra3oBbIX KOMIIAHUI B COBPEMEHHBIX KUCJIOTHBIX
COCTAaBaX. Mbl HA4AJIU IIPO/IABATh KUCJIOTHBIE PACTBOPHI B
asrycre 2008 roga. 32 roj; MECSYHBIE IPOAAKH KOMITAHUN
BbIPOCJIN 60s1ee yeM B 20 pas.

CHUHTETHYECKAs COIsIHAS KUuca0Ta Extroil™
B3aUMOJIEVICTBYET C IIOPOAOUA BOKPYT CKBA’KUHBI U ITOBBIIIAET
IPOHUIIAEMOCTD IOP, PA3MbIBAA UX. XUMHNYECKUU IIPOLIECC
B3AUMO/ICHCTBUS KMCJIOTBI U KAPOOHATHOM IOPO/IBI
JOCTATOYHO INIYOOKO U3Yy4Y€H 3UPAKC, TAK KAK HA
HEM 0a3UPYETCs HAIIE OCHOBHOE IPOU3BO/CTBO
B Bosnrorpaze — CHHTETUYECKUE BBICOKOYUCTBIE
COJIEBBIC XKUKOCTH IMylIeHus cepuu PelletOil™
u CompactOil™ Ha OCHOBE I'PAHYIUPOBAHHOI'O
XJIOPU/1A KAJIbIIMS U BBIIIAPHOH COJIHN.

B pesyinbrare IpOMBIBKY IIOP U YBEJINYECHUA
MIPUTOKA (DJIION/1A TIOBBINIAECTCS IEOUT TOOBIBAIOICH
CKBa’XKMHBbI 1IN HpI/ICMI/ICTOCTb HAar"deTaTeJIbHbIX
CKBaKMH — B 3dBUCUMOCTH OT TOT'O, KAKUE CKBAKUHBI
06pabaTeIBaIOTCs. MHIMOMPOBAHHAS COMSIHASA KUCIOTA
Extroil™ ncrosb3yeTcsa B OCHOBHOM /111 KAPOOHATHBIX
IIOPOJ, COCTABBI HA OCHOBE COJISIHOU U INIABUKOBOM KHUCJIOT
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poor development of national standards in

the production and application of synthetic
hydrochloric and hydrofluoric acids for treating
the formations of carbonate and terrigenous
basins. A separate subject of discussion is that
many companies still use the waste acids, which
are the industrial waste of large chemical plants.
When used, they often produce the reverse result -
formation clogging and production decline, which
strongly discourages oilmen from using acids

for treatment again and makes them choose the
expensive hydrofracturing or simply do nothing.

Together with its newly started subsidiary Zirax
Nefteservice (Volgograd) and long-term reliable
partner Polyex (Perm) Zirax focuses the available
financial, human and organizational resources on
setting down a bulk of problems in the industry in
order to organize a quality and systematic approach
to acid treatment. The company does the whole
cycle of operations starting from understanding
and systematic analysis of the problems in the well,
selection of the most appropriate recipe of acid
composition, its production and quality control
at the plant in Volgograd, its transportation and
storage at the site during the application period,
control over application technology, analysis of
results, utilization of containers (in case delivery is
carried out not by road or railroad).

The Chemical Park has recently been created in
Volgograd. This is a modern large-scale production
of synthetic acid compositions Zirax-Polyex, class
KSPEO and Extroil™. It can satisfy 30-40% of the
demands of Russian O&G producers in modern acid
compositions. We started applying acid solutions in
August 2008. In a year the company's revenues rose
by over 20 times.

The synthetic oil acid Extroil™ penetrates the
formation around the well, makes it more porous
and corrodes it. Zirax made a comprehensive
study on chemical interaction between the acid
and the carbonate rock; as its principal production
in Volgograd is based on it. It manufactures
synthetic high-purity saline
killing liquids of Pellet Oil™
and CompactOil™ series
based on granulated
calcium chloride and
evaporated salt.

Washing of the
pores and increase
in fluid influx result
in higher yield of

the producing well
or better injection
capacity depending
on what kind of wells
are treated. The inhibited



UCIIOJIb3YIOTCA IS TEPPUT'€HHBIX KOJJIEKTOPOB. [1pu
MOMOIIY HHT'UOHMPOBAHHOM CUHTETHYECKOMH COISTHON
KUCIOTHI EXtroil™ Hamu KJIMEHTHI IPOBOJAT TAK
HA3bIBAEMBIE KUCJIOTHBIE BAHHBL, KOTOPBIE IPEABAPSIOT
KUCJIOTHYIO OOPabOTKY U TOTOBAT OOOPYAOBAHUE /IS
BBOJZId COOCTBEHHO KMCJIOTHOT'O COCTABA (IIPOMBIBKA
060PYJOBAHUA OT I'PA3H U HAPOCTOB O€3 3AKAYKU B
mnacT). KucnorHeiit coctas cepum Extroil™ n KCTIDO
BBOJISIT Y2KE€ HEMTOCPEACTBEHHO B IIPU3A00UHYIO 30HY
IJIACTA JIJI B3AUMOZEUCTBUSA C TOPOAOHA. KoMIyieKCcHbIE
IIPUCAJKU B BUJIE 3AIIATEHTOBAHHOI'O COCTABA IIO3BOJIAIOT
KUCJIOTE «pabOoTaTh» C TOPOAOH UMEHHO B TEX MECTAX, ITI€
3TO HEOOXOJUMO, IPOMBIBATb HAUOOJIEE OTBETCTBEHHBIE
Y HY’KHBIE HAIIPABJICHUS, IOAAEPKUBATD KOHLIEHTPALIHIO
U HE PACTBOPSATHCS OBICTPO, HE OOPA30BBIBATH AMYJIbCHUH,
HE I'eJIMPOBATHCA U [P. PAKTUYECKU KUCIOTHBIA COCTAB
pPaboTAET B TAK HA3BIBAEMOM PEXUME ABTOIMUJIOTA, CIEAYS
3apaHEE BBIJJAHHOMY 32JaHUIO U IIPOBO/ISI UMEHHO Ty Pa0OTY,
KOTOPYIO HYKHO JIEJIATh, U B OTBEJICHHBIE 1JI51 9TOT'O CPOKU.

B 3apy6eKHON MPAKTUKE TAKUE COCTABBI HA3bIBAIOT VDA,
smart acid, MBI HA3bIBAEM 3TO «CAMOOTKJIOHAIOMUIICSA COCTAB>
WJIA TIPOCTO — «yMHasg KUCJIOTa». Ka4eCTBO KUCIOTHI IPU
3TOM, KOHEYHO, JOJIKHO OBITh COOTBETCTBYIOIEE.

CoCTaB IIPUCAIOK 3aBUCUT OT XAPAKTEPUCTHUK CKBAXKUHBIL.
Ho B Poccnu 0kosto 150 TBIC. CKBAKHH, U (PU3UYECKH
HEBO3MOKHO IO, KAXKIAYIO CKBAXKHUHY ITOAOUPATD
CBOIO OTIENBbHYIO (DOPMYITY. B IpUHIIHIIE IPOLIEHTHOE
COOTHOIIECHUE OIIPEIEIEHHBIX IPHUCATOK MOXKET
BAPBUPOBATHCA OT CKBAXKUHBI K CKBAKMHE O0€3 U3MEHEHUA
6a30BOI'0 COCTABA KOMIIOHEHTOB, XOT#, ECJIN IO3BOJIAIOT
BPEMS M TEXHOJIOTUSA, MOXKHO ITOJOOPATh MHAWBU/IYAIbHBIA
COCTAB JJISI KAXKI0MU OTAIE€IbHOM CKBAKUHDI.

Cenyac y HaC CyIIECTBYIOT NOPAAKA 30 pa3InyYHbIX
BAPUAHTOB KMCJIOTHBIX COCTABOB, U3 KOTOPBIX BELIOUPAETCS
HAMOOJIEE TOAXOAAMNUIM JIJI JAHHOI'O MECTOPOXKICHHUSL.

B 6230BOM NPUOIUKEHUU COCTABBI IC/ISTCSI HA MAPKU JIJIS
JOOBIBAIOIINX U HATHETATEIbHBIX CKBAKHMH, I10 TUITAM
KOJUJIEKTOPOB, IO TEMIIEPATYPAM, IO TUIIAM ILJIACTOBBIX BO/,
1yO6HHE IPHU3a60MHOIO IPOCTPAHCTBA, JABICHUIO.

Ha ogHy 06pabOTKY CKBA’KUHBI MOXKET TPEOOBATHCS OPAJKA
50 T npoAyKTa. ETr0o KOIMYECTBO 3aBUCHT OT pa3Mepa
NpU3a60MHOrO IPOCTPAHCTBA U XAPAKTEPUCTUK KUCIOTHOI'O
COCT4BA.

Hamm KIMEHTDI IPENBABIAIOT JOCTATOYHO JKECTKHE
TPeO6OBAHUA K KA4E€CTBY KMCJIOTHBIX COCTABOB, HAYMHA
OT COAEPKAHUA IIPUMECEN B COJIAHOM KUCJIOTE
(HarpuMep, JKeJie3a) U 3aKaHYMBASI KAYECTBOM YITAKOBKU
KHUCJIOTHOI'O COCTAB4, KOTOPBIA MBI IOCTABJISIEM IIPSIMO
Ha CKBAXUHY. COIEPKAHUE JKEJIE34 B KUCIOTE BIUSACT HA
3arpPA3HEHUE KOJUIEKTOPA U HA yCTOMYHUBOCTD K KUCJIOTE
HEPTEIIPOMBICIOBOI'O OOOPYAOBAHMSA. B KUCIIOTHBIX
COCTABAX 3UPAKC COAEPKAHUE XKEJIE3d B COTHU PA3 MEHBIIIE,
4eM B A0I'a3HBIX KUCJIOTAX, KOTOPBIE YACTO 34JIUBAIOT B
CKBa’KMHBI, BMECTO TOI'O YTOOBI YTUIU3UPOBATH KAK OTXO/IbI
Ipou3BOACTBA. OTACIBHBIC TPEOOBAHHUS €CTh U B OTHONIEHHUU
UHTHOUTOPOB CONISTHOKUCJIOTHOM KOPPO3UH, B OTHOIIEHHUU
Cynb(aTOB, CyIb(PUIOB — BCE IPUMECH B KOHEYHOM UTOI'E,
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hydrochloric
acid Extroil™
is mainly used
for carbonate
rocks. The
compositions
based on
hydrochloric
and hydrofluoric
acids are used for
terrigenous basins. The
inhibited synthetic
hydrochloric acid Extroil ™ helps our clients to
create so-called "acid baths", which precede acid
treatment and prepare the equipment for acid
composition (washing dirt and buildups out of
equipment without drive into the well). The acid
composition of Extroil™ and KSPEO series is
introduced directly into the bottomhole zone for
its interaction with the formation. Multipurpose
additives allow the acid to "work" with the
formation in the necessary locations, wash the
most important and needed channels, support
the required concentration. In such case it doesn't
dissolve fast, produce emulsions and gels, etc. In
fact, the acid composition works in so-called
autopilot mode, following the established objective
and doing the correct job within the designed time
frame. Foreign specialists call such compositions
VDA or smart acid, we call them "self-deviating
composition". Clearly, a high quality of acid is
required.

The formulation of additives depends on well
properties. Russia has some 150,000 wells and it is
impossible to invent a formula for each of them. In
general, the percentage ratio of different additives
may vary from well to well without changes in basic
composition of the components. Yet, in case there
is enough time and corresponding technology,
individual composition can be found for every well.

At the moment we have about different variants
of acid compositions. We choose the most suitable
among them for the given well. We divide the
compositions according to grades for production
and injection wells, types of formation, temperature,
types of reservoir water, depth of bottomhole region
and pressure. Around 50 tons of the product may be
required for treating 1 well. Its amount depends on
the size of bottomhole region and characteristics of
acid composition.

Our clients impose rather stringent requirements
upon the quality of acid compositions - from the
level of impurities (say iron) in hydrochloric acid
to the quality of acid composition package, which
is supplied right to the well. Iron content in the
acid affect the purity of the basin and resistance
of downhole equipment to the impact of the acid. }

We are more than sure of the
uality of our com, osztzons

tarting from 2005, their use

in seveml producz‘zon regions
bas many times proved its

efficiency and complete
suitability to Russian
conditions.
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MYCTb HE CPA3Y, A YEPE3 HECKOJIBKO MECALIEB, CUJIBHO BIIUAIOT
HAa KOHEYHBIE ONEPALIUOHHBIE U KAITUTAIBLHBIE 3ATPAThI
KJIMEHTOB, U'TOT KOTOPBIM HOIBOANTCS B KOHIIE KA3K/I0TO
MIPOU3BOJCTBEHHOI'O CE30HA.

I1o HAIMM JaHHBIM, KOTOPbIE 6A3UPYIOTCS HA OOJIEE YEM
LIECTUIIETHEM OIBITE PabOTHI B POCCHY, yBETMUEHUE AEOUTA
CKBaKMHBI ITOCJIE OOPAOOTKH B TEUCHUE TPEX MECALIEB
cocTasgeT OKoIOo 40%, IPUEMUCTOCTD HATHETATE/IbHBIX
CKBAXXKUH MOXET YBEINYHBATHCSI HA COTHU IIPOLIEHTOB.
Ine-To aTa nudpa MOXKET O6bITh GOBIIIE, I7IE-TO MCHBIIIE.
Pesynbrar MOXeT aepkaTbCs OKOJIO 100—-120 nHer, rmoce
4Ero MBI PEKOMEH/IYEM JIENIATh IIOBTOPHYIO OOPA6OTKY, YTOOI
TOJIOBBIC PE3YJIBTATHI IO CKBAXKUHE ObLIN €lie 60bIIIE. Mbl
CUHNTAEM, YTO CKBAXKHHY HYKHO OOpPA6ATBIBATh HE MEHEE IBYX
pa3 Broa. I1pu 3ToM 3(PHEKTUBHOCTD WJIH IOTPEOUTEIbCKAS
LEHHOCTD (BBITO/IA) B IIPOLIEHTHOM U JIEHEKHOM 9KBHUBAJICHTE
JUIS KITUEHTOB 32 F'OJL, C Y4ETOM CTOMMOCTH KUCJIOTHOTO
COCTaBa 3UPAKC MOXKET COCTABIATb HECKOIBKO THICAY
IPOLIEHTOB WJIX COTHU ThICAY 10/u1apoB CIIIA Ha ogHy
CKBAXKUHY.

MpI 60J1€€ YEM YBEPEHBI B KAYECTBE CBOMX COCTABOB,
MCIIONB30BAHUE KOTOPBIX 32 neproz ¢ 2003 roaa no
CETOAHSAIIHUM IEHb BO MHOTUX JOOBIBAIOMUX PETUOHAX
yoKe HE Pa3 JIOKA3bIBAJIO CBOIO 3(P(PEKTUBHOCTD U
MOJIHYIO 4JAIITUPOBAHHOCTD K POCCUMCKHUM YCJIOBUSAM.
Cpenu KnnueHToB 3upakxc: [aznpom, JIykorn, POcHeDTS,
K433aXCTAaHCKHE KOMIAHUU. O4YE€Hb XOPOIIO MTOKA3AJIH CEOS
PacTBOPBI HA ACTPAXAHCKOM KOMILIEKCe 'aznmpoma. Tam
Cervac co3fana MHPPACTPYKTYPaA A1 UCIOIb30BAHUA
KUCJIOTHBIX PACTBOPOB — €CTh IIJION[A/IKU JUISI XPAHEHUA
KPYITHBIX HAPTHUH, IOSBUJIOCH OOOPYAOBAHUE HA CKBAXKUHAX,
OOyY€EH NEPCOHAIL.

IToTeHI a1 PBIHKA KUCJIOTHBIX COCTABOB OY€Hb OOJIBIIION,
HO PEAJIM3OBAH OH MOXKET OBITh TOJIBKO IIPH YCIIOBUH
peleHu s UHPPACTPYKTYPHBIX IIPOOIEM, OPTAHU3AIUN
CHUCTEMHOI'O IOAXOA K KUCJIOTHON O6pPabOTKE C
COOTBETCTBYIOIIUM MEHE/PKEMEHTOM, TIPEAJIOKEHU A
KJIMEHTAM KMCJIOTHBIX COCTABOB JJOCTOMHOTI'O KA4€ECTBA
C BBICOKOY ITOTPEOUTENIBCKOU IIEHHOCTBIO.

B HacTos1ee BpemMss OCHOBHOM yIOp 3UPAKC U
000 «3upaxkc-HedrecepBuc» Ae1aeT Ha «PACIINBKE>
JIOTUCTUYECKHUX IIPENATCTBUM, KOTOPBIE IO CUX ITOP
CYHIECTBEHHO CAEPKHUBAIOT MACHITAOHOE IIPUMEHEHUE
KHUCJIOTHBIX OOPa00TOK Ha TEPPUTOPHUH Poccri, a TAKKE HA
CO3JJAHUH PA3YMHOI'O ¥ 9KOHOMHYHOI'O CEPBUCHOTO MTOAXOAA
K IPUMEHEHUIO KUCJIOTHBIX COCTABOB HA CKBAKMHAX,
KOHTPOJIE TEXHOJIOI'MYECKOT'O IIPOLIECCA OOPAOOTKU U
AHAJIN34 PE3YJIBTATOB.

I1o HAIUM MOACYETAM, IAXKE €CJIH B POCCHMU CUCTEMHO
Oyner 06padarbiBaTbCsa 10% CKBAXKUH, 3TO JACT CTPAHE
JOTIOJIHUTEIBHO ITOPAJKA 23 MJIH T CBIPOY HE(PTH B TO[I, 4TO
COTIOCTABUMO C BBOJIOM B CTPOH HOBOT'O MECTOPOK/ICHUA
IIPH HECOPA3MEPHO MEHBIINX 3aTPaTax. COOTBETCTBEHHO,
06paboTKa 20% CKBAXKHUH MOKET JATh JOIOJIHUTEIBHO
nops/ika 50 MJTH T CBIPOH HE(PTHU B I'OJT YKE B KDATKOCPOYHOH
MIEPCHEKTUBE, 2 3TO 10% OT 06111er0 06'beMa TOOBIYN
B Poccum.
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In acid compositions of Zirax the iron content is
hundreds times less than in abrasive acids, which
are often pumped into the wells instead

of being disposed as waste. There are also certain
requirements for inhibitors of hydrochloride
corrosion, sulfates, sulfides. Ultimately all additives,
may be not at once, but in several months, affect the
final operational and capital expenses of the clients,
calculated at the end of every production season.

According to our data, based on 6 years of
operational experience in Russia, after 3-month
treatment the well yield amounts to some 40%,
while the intake rate of the injection wells rises by
hundreds percent. Depending on the well, it can
be higher or lower. The result may keep for about
100-120 days. After that re-treatment is necessary to
increase the annual production rate. We think that
well should be treated at least twice a year. Taking
into account the cost of acid composition of Zirax,
the annual efficiency or the customer value (profit)
for clients in percentage ratio or money equivalent
may be several thousands percent or hundreds
of thousands of USD per 1 well.

We are more than sure of the quality of our
compositions. Starting from 2003, their use
in several production regions has many times
proved its efficiency and complete suitability to
Russian conditions. Among the clients of Zirax are
Gazprom, Lukoil, Rosneft and Kazakh companies.
The use of solutions at Gazprom's complex in
Astrakhan was a major success. Gazprom created
the necessary infrastructure for using acid solutions
including sites for storage of big amounts of acid.
The company has the corresponding equipment
and trained personnel.

The potential of the acid compositions market
is enormous, but it can be realized only in case the
infrastructure problems are settled, systematic
approach to acid treatment and the corresponding
management is organized. The clients should be
offered the acid composition of high quality and
customer value.

At the moment Zirax and Zirax-Nefteservice give
a high priority to removing the logistics obstacles,
which hamper a large-scale application of acid
treatment on the territory of Russia, creation of
reasonable and economical service for using acid
compositions at the wells, treatment control and
analysis of results.

According to our estimates, even if Russia treats
10% of wells on a regular basis, the country will
receive additional 23 million tons of crude oil a
year, which is equal to launching a completely new
field, but with much lower costs. Consequently, the
treatment of 20% of wells is going to add 50 million
tons of crude oil a year in a short term and this is
10% of the total production volume in Russia. @



