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Viéc ttng dung dung dich tec ché khi khoan qua cdc dia tdng chira sét
trwong né la bdt budc va mang tinh trong diém trong nghanh céng
nghiép khoan ddu khi. Cdc dung dich nay cé chirc ndng trc ché, giam dé
trwong né cua sét, giam thiéu nguy co phirc tap sw cd lién quan dén mat
on dinh thanh giéng, tdng vdn tdéc khoan co hoc, gidm gid thanh 1 mét
khoan,... Hién nay trén thi trwdong, cdc hdng dich vu dung dich trong va
ngoai nwéc dwa ra nhiéu hé dung dich trc ché sét khdc nhau véi cde wu va
nhwoc diém khdc nhau ctua tirng hé. Trong dd, hé dung dich Polymer
Cationic mang lai nhiéu wu diém so vé&i cdc dung dich thong thwdng khi
khoan trong cdc trdm tich chira sét va mudi. Noi dung bai bdo tdp trung
vao nghién citu dp dung dung dich Polymer Cationic trong khoan ddu khi.
Cdc tdc gid da tién hanh phan tich don pha ché dung dich Polymer
Cationic va két qud trng dung ctia né tai ving Acmpaxauck, LB Nga, qua
dé ddnh gid so b6 nhitng wu va nhwoc diém ctia nd. Dwa trén nhirng két
qud nghién ctru nay, nhom tdc gid dé xudt trng dung hé dung dich Polymer
Cationic khi khoan trong ddt dd chira sét tai dia tdng miocene va
oligocene b€ Ctru Long, thém luc dia Viét Nam do cé nhirng tinh chdt
twong ddng vé diéu kién dia chdt.

© 2019 Truong Dai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.

1. M& dau

da chi phi va nguy co phirc tap sw c6. Ngay nay
khi cong nghé hop chat cao phan tir phat trién,

Trong nhiéu nam nay, dung dich khoan dwoc
nghién ciu trén dién réng va phat trién theo
nhiéu hwéng khiac nhau dé phu hop véi cac diéu
kién dia chit khac nhau hodc ciing c6 khi phat
trién nhiéu hé khac nhau cho cung diéu kién dia
chit nham dat dwoc hiéu suit khoan cao, giam t6i

“Tdc gid lién hé
E - mail: truongvantuktd50@gmail.com

nguwoi ta ngay cang wng dung rong rai hop chat
cao phan t tong hop (polymer) trong diéu ché
dung dich khoan. Cac hang dich vu dung dich
khoan da dwa ra thi trudng nhiéu hé dung dich
khac nhau va dat nhiéu thanh céng trong cong
nghiép khoan dau khi, c6 thé ké dén nhu: M,
Schlumberger, Baroid, Halliburton,... Trong d6, hé
dung dich khoan trc ché sét luén dwoc coi la quan
trong va tip trung nghién ciru phat trién.
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Nhin chung, cac hé dung dich t&c ché cta cta
cac hang déu sir dung 3 co ché nhw nhau nham
trc ché sét: co ché mudi Kali, co ché tao mang, co
ché hap phu ngan cach nwéc alcohol va st dung
cac chit gidm d6 thai nwéc twong tw nhau... Sw
khac biét gitra ching c6 thé la chira mot sé loai
héa phdm c6 tinh &c ché cao hon, gidm do thai
nwéc va bén nhiét hon, bén mudi hon, chat boi
trom c6 tinh nang cao hon.

Tai Viét Nam viéc nghién ctiu cac hop chit
cao phan tr (polymer) chu yéu tip trung vao tim
hiéu ching loai, co ché rc ché, mic do twong
thich va kha nang ng dung déi véi tirng doi
twong cu thé nhu: dia ting Miocence va
Oligiocence. Cac cong ty nghién ctru va cung cip
dich vu dung dich khoan nhw DMC, MI - Swaco...
cling dang tip trung nghién ctru vin dé nay
(Nguyén Van Ngo, 2013).

Tl cic nghién cru nay chdng ta c6 thé dé
xudt Iwa chon dung dich khoan Polymer Cationic
hop li cho diéu kién khoan trong ting sét truong
nd Miocence, Oligiocence thém luc dia Viét Nam.

2. Kha ning c ché cia cac polymer trong
dung dich khoan

D3 c6 nhiéu céng trinh nghién ctru dé cip xu
hwéng hap phu 1én bé mat cac khoang sét manh
hon so véi cac Polymer Anionic, do trong khoang
sét dién tich 4m chiém wu thé so véi dién tich

dwong. Su hip phu manh ndy tao ra mang chan
tang kha nang bao boc, ngan can trwong né& va
qua trinh phéan rira, phin tan cac phién sét, do dé
polymer cation trc ché sét rat c6 hiéu qua. Ngoai
ra cac Polymer Cationic con c6 kha nang tao 16p
hip phu trén bé mat kim loai dién tich 4m, lam
han ché hién twong b6 choong (balling) giy ra
béi cic manh sét trong thoi gian khoan (Hinh 1,
Hinh 2).

Ngay nay nh¢ 4p dung cac Polymer Cationic
pht hop cé cac tinh chat hoan toan twong hop
voi mot s6 thanh phan trong dung dich khoan,
nén hop chat nay dang dwoc dwa vao st dung
lam chat phu gia trc ché sét trong cic hé dung
dich. Tuy nhién, bén canh nhitng mat wu diém noéi
trén, mat han ché co ban ctia Polymer Cationic la
kha ning bén nhiét cia ching rat thip (100-
110°C). Vi viy ching chi dwgc ap dung dé thi
cong cac giéng khoan c6 nhiét d6 day giéng
khong cao. Mit khac, do bé mat sét tich dién am,
nén dé bao boc cac bé mit nay cin phai tiéu ton
mot lwong 16m Polymer Cationic, lam gid thanh
tang cao. kha nang trc ché cia mot s6 hop chat
Polymer Cationic va Polymer Anionic. Polymer
Cationic cé.

Ngwoc lai véi Polymer Cationic, Polymer
Anionic chi huat vao cac canh sét tich dién dwong,
nén lwong hoéa phim tiéu hao it hon.
Polimeacrilamit thiy phan tirng phin PHPA
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Hinh 1. So' dd cdu triic phdn tir ctia Polymer Cationic (Soloviev, 2017; Truong Van Tu, 2017).



Trwong Vin Tir va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 60 (1), 49 - 56 51

(Partially Hydrolysed Poly Acrylamide) thudc
loai Polymer Anionic (cdu tric phan ti& Polymer
Anionic dwoc moé ta theo Hinh 3). Trong moi
trwong phan tan, hop chat PHPA hip phu & cac
goc canh tich dién dwong ctia cic phién sét tao ra
l6p mang ngan cich nwéc. Loép mang hip phu
Polymer Anionic trén bé mat khoang sét (sét
mun khoan hodc sét thanh tao) khong lam anh
hwdng dén thay déi lwc dinh két bén trong ciu

tric 6 mang sét, nhung lam cho ching két lai v&i
nhau dé ré rang chuyén lén miéng giéng khoan.
So d6 hap phu ctia Polymer Anionic lén bé mat
cac cdu tir sét duoc biéu dién trén Hinh 4
(Soloviev N.V., 2017; Truong Van Tu, 2017;
Tager, 1968; Drilling fluid MI - SWACO). Cac
Polymer Anionic cao phan tr nhw Lignosulfonate,
polimer sinh hoc, PHPA hodac glycol ... tao ra 16p
mang bao boc gép phan lam tang kha nang

Hinh 2. So' d6 hdp phu ctia Polymer Cationic 1én bé mdt cdc cdu tir sét (Gaidarov, Khubbatov, 2018;
Gaidarov, 2018).
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Hinh 3. So’ do cdu triic phdn tir ctia Polymer Anionic(Soloviev N.V.,, 2017; Truong Van Tu, 2017).

Hinh 4.Sor d6 hdp phu ctia Polymer Anionic 1én bé mdt cdc cdu tir sét (Gaidarov, Khubbatov, 2018;
Gaidarov, 2018).
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rc ché va ngidn ngira hydrat hda sét ctia hé dung
dich. Song do day la Polymer Anionic c6 phan t
lwong 16m va ching chi trc ché & cac goc canh cia
cdu tir sét nén lép mang chan thuwong 1a khong
bén virng. Vi vy, trong cic hé dung dich khoan
dang s dung ngay nay, ngwoi ta da dwa vao st
dung dong thoi nhiéu chat phu gia e ché khac
nhau, d6 la cdc hé PHPA/KC], Lignosulfonate
phén nhém Kkali, PHPA-KCl-glycol... Hiu hét cac
Polymer Anionic cao phan tt dé& bi phan hiy &
nhiét do cao. Hop chat goc Ferocrom
Lignosulfonate tuy c6 kha niang trc ché sét va bén
nhiét cao, song rat doc hai dén mai trwong sinh
thai.

Cac Polymer Cationic c6 kha nang tc ché
trén bé mat va cac géc canh phién sét nho lwe hut
tinh dién trai ddu. Tuy nhién diém khac biét cua
cic hop chit Polymer Cationic va Polymer
Anionic 1a sy hip phu vat Ii va héa hoc. Ngoai ra,
vi tri hdp phu ciing dong vai tro quan trong gitp
cho qua trinh trc ché c6 hiéu qua hon. Nh¢ nhirng
wu diém trén ma chit phu gia Polymer Cationic
gan day da dwoc str dung trén thé giGi va dat
dwoc hiéu qua cao.

3. Ung dung dung dich Polymer Cationic
khoan giéng dau khi ¢ trén thé gi¢i va dé xuat
hwéng nghién ciru trng dung & Viét nam

3.1. Ung dung dung dich khoan Polymer
Cationic khoan giéng tai khu virc AcmpaxaHck
Lién Bang Nga

3.1.1. Yéu cdu co bdn déi véi hé dung dich Polymer
Cationic khi khoan giéng tai khu vwrc AcmpaxarHck

Nhitng phirc tap dién hinh nhit khi khoan
giéng tai khu vuc Actpaxanck la: pha vé d6 bén
thanh giéng (mit d6 bén do ngdm nwdrc, sét bam
vao bo khoan cy, sét chay xé va co that than giéng
trong cac via sét; sap 10, s6i 1& & ting sét gion va
d6é bén thap argilit, ket dinh vi sai & ting sét
treong né).

Cac khoang sét do keo cao trong ting sét déo
duw bdo kha nang treong né ctia ching (d6 thim
nuwéc) khi tiép xic véi nwée thai cda dung dich
khoan, diéu nay c6 th€ dan dén nhirng phtrc tap
trong qua trinh khoan (vwdéng, khoan doa, ket b
can khoan, tao ra cac “tdp” mun khoan), lam xiu
cac thong s6 dung dich va tinh chit thim chia
cta ting san pham. Khi khoan cac giéng khoan

dinh hwéng, dac biét cé goc nghiéng 1dn nhitng
phirc tap nay sé giy kho khan dang ké cho qua
trinh khoan va lam giam cac chi s6 kinh té-ky
thuét khoan. Do vy cac yéu cau co ban d6i véi hé
dung dich Polymer Cationic khi khoan giéng tai
khu virc Astrakhan nhw sau:

- Tinh chit &c ché cao khi khoan vao ting dat
da chira sét, ngan ngira sy phan tan cda sét vao
trong dung dich va ddm bao qua trinh gia cong,
dam bdo suw 6n dinh vé chi s6 cta dung dich lam
viéc, giam tdi da tiéu ton lwong hdéa phim st
dung;

- Nang cao s 6n dinh thanh 16 khoan;

- Gidm hién twong bé choong khoan;

- Tang chi s6 vé kinh té - ky thuét cta cong
tac khoan;

- Gidm thoi gian thi cong giéng khoan.

3.1.2. Két qua dp dung thwc té khi khoan giéng tai
khu vwc AcmpaxaHck

béi vdi cac hé dung dich e ché truyén thong
van con bdc 16 han ché khi khoan giéng tai khu
vic AcrtpaxaHck, vién nghién clru Gazprom
VNIIGAZ cta cong ty Gazprom da nghién ctru
thanh cong hé dung dich Polymer Cationic va (tng
dung khoan thir nghiém tai moét s giéng tai day
dam bao cic yéu cau co ban. Sau day la két qua
tng dung dung dich Polymer Cationic khoan
giéng Ne 939 trong khang khoan tir (60 - 2900 m)
(Gaidarov, Khubbatov, 2018; Gaidarov, 2018) so
v&i hé dung dich (rc ché truyén thong.

Trong d6: 1-Dung dich Polymer Cationic; 2-
Dung dich truyén théng.

- Gia tri do nhot déo ctia dung dich Polymer
Cationic (Hinh 5) hdu nhw khong thay ddi & trong
khoang 29-35 khi khoan, diéu nay dwoc giai thich
12 do ban d4u c6 sw xAm nhap cta pha ran nhuwng
ham lwong pha ran khéng cao va khong thay déi
trong qua trinh khoan tir 46 1000m dén chiéu
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Hinh 5. Sw thay ddi dé nhét déo trong qud trinh
khoan.
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sdu thiét ké. Gia tri do nhét déo cua dung dich
cda dung dich truyén théng c6 giam twong déi va
khong On dinh trong qua trinh khoan, nguyén
nhan 1a do mét phéan polymer bi pha huy.

- Gia tri d6 nhét phéu (Hinh 6) clia Polymer
Cationic it bi thay d6i va én dinh khi 16 khoan
tang chiéu sau, chirng té ban dau c6 mét phan it
polymer bi pha hily nhung khéng dang ké va sau
dé 6n dinh hoan toan. P6 nhét khi tudn hoan
dung dich khong chénh 1énh nhiéu, chirtng minh
dwoc rang dung dich rit 6n dinh, bén nhiét.

- Gid tri ng lwc cit dong cia Polymer
Cationic (Hinh 7) luén trong khoang thiét ké, diéu
nay dam bam bao vin chuyén mun khoan va rira
sach day giéng hiéu qua dwa trén sy 6n dinh cta
dung dich trong diéu kién day giéng. Dwdi diéu
kién 6n dinh, &ng lwc cat dong han ché qua trinh
ling dong khi gdc xién ting 1én trong khi khoan
dinh hwéng.

- Thong s (ng suit trwot tinh ctia Polymer
Cationic (Hinh 8,9 ) hau nhw khong thay déi khi
tuan hoan chiéu siu 16 khoan ting dap rng dwoc
yéu cau ki thuat. Diéu nay cho ta thiy ring, trong
qua trinh thi cdng khoan, ching ta it phai b6 sung
hoéa phim, chi phai diéu ché dung dich méi va b
sung thém héa pham tc ché tao mang (do mat di
cung véi mun khoan & san rung).

- b6 thdi nwdéc cia dung dich Polymer
Cationic (Hinh 10) déu dap (rng yéu cau ky thuit
trong qua trinh chiu anh hwéng ctia diéu kién ap
suit nhiét d6 cao day 16 khoan. Két qua thuc té&
cho thay do6 thai nwéc khi tudn hoan nho hon so
voi thiét ké va dung dich khoan truyén théng,
diéu nay dwoc giai thich 1a sau nung héa phidm
Polymer Cationic trong dung dich lam viéc hiéu
qué hon duéi day 16 khoan, pH dung dich duorc
dam bao trong méi trwong nhiét do cao (giup
Polymer 6n dinh nhiét) va kha nang tao vo bun
nhanh hon so véi trwéc kKhi chiu tac dung caa
nhiét d6 va ap suét cao.

Cac do thi biéu dién nhitng gia tri thong s6
thuc té cia dung dich ngoai gian, qua day nhom
tac gid dwa ra nhan xét chung nhw sau:

Hé dung dich Polymer Cationic dap Gng t6t
cac yéu cau ky thuat khi thi cong giéng khoan cta
Gazprom. Cac thong s6 dung dich déu nadm trong
khodang thiét ké va 6n dinh trong suét thoi gian
khoan, diéu ddc biét la khong phai gia cong lai
héa hoc dung dich dé& phuc hoi tinh chit cia no.
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Hinh 6. Su thay d6i dé nhét phéu trong qud trinh
khoan.
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Hinh 7. Sw thay doi tng luc cdt dong trong qud
trinh khoan.
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Hinh 10: Sw thay d6i do thdi nwéc trong qud
trinh khoan.
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3.1.3. Chi tiéu ddnh gid céng tdc khoan giéng
Ne707 (str dung hé truyén thdng) va Ne939 (st
dung hé Polymer Cationic) va thanh phdn don pha
ché ctia dung dich
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Dwa vao két qua khoan thyc té (Bang 1, Bang
2), nhom tac gid dwa ra mot sé nhitng nhan xét

nhw sau:

- C4c chi tiéu khoan cta giéng N2939 khi st
dung Polymer Cationic déu dat gia tri t6t hon so

Vi giéng Ne707;

Bdng 1. Chi tiéu ddnh gid cong tdc khoan giéng Ne707 (st dung hé truyén thong) va Ne939 (st dung hé
Polymer Cationic) (Gaidarov, Khubbatov, 2018; Gaidarov, 2018).

v in Giéng Ne 707 (Dung dich | Giéng Ne 939 (Polymer
Chi tiéu " . o
truyén thong) Cationic)
Khodng khoan, m 350-3620 350-2900
To6c d6 co hoc khoan, m/h 1.6 4,01
Thé tich dung dich can gia cong lai, m3 2860 0
Hé s6 mé rong thanh 1.57 1.28
Thoi gian tiéu ton khac phuc cac phirc tap, h 1377 1319
Puong kinh choong khoan, mm 393.7 393.7
Pwong kinh trung binh giéng khoan, mm 490 445

Bdng 2. Thanh phdn don pha ché ciia dung dich truyén théng va Polymer Cationic (Gaidarov, Khubbatov,
2018; Gaidarov, 2018).

Giéng Ne 707 (Dung dich truyén thong) Giéng N° 939 (Polymer Cationic)
. " L Khéi \ " L Khéi
Thanh phan Chirc nang lwong, T Thanh phan Chitrc nang lwong, T
- 2 Ay ae Polymer Cationic | v
Sunfit ba rwou Giam do thai nwéc 42 (Silfok 2540) Ucchését | 47,737
PAC-N Giam do thai nudc, tang| 5, 46 T-92 Glam | 47 563
do nhot moment
e Ll . Chat boi tron N
Chatkhw bot Khtr bot 16,65 (CM3T-5) Boi tron 1,65
Ch4t béi tron (CMAT'-5) Bi tron 25,17 Tinh bot G‘arrrl‘f(;-’ctha‘ 10,74
Soda Ash Na,CO3 Két ta ion Ca2 Mgz | 595 KCl Ucchését | 128
NaOH Piéu chinh d¢ PH 0gg | Polymersinhhoc, s evic| 1,65
(buokcan)
CaCOs3 Giam do thai nwéc 0,15 DAu mazut Boi tron 13,5
PAC-V Giam do thainuée | 2,08 Barit Tangtrong |,
luwgng riéng
Barit Tang trong lwgngriéng | 160
FCL Giam do Ilhf)’t, ng luc 181
cat tinh
Chit boi tron (Mukan-40) Bdi tron 3,6
[To1M3KOIIb Uc ché sét 38,6
KCl Urc ché sét 46,4
KOH Diéu chinh d6 PH 7,5
Chat diét khudn Diét khudn 2
Tinh bot Giam d6 thai nwéc 1,2
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- Thanh phan hod phdm trong don pha ché
dung dich trc ché truyén théng la 16, con dung
dich trc ché Polymer Cationicla 8;

- Chi phi trén 1 mét khoan khi st dung hé
dung dich Polymer Cationic la thip hon twong
dé6i nhiéu so véi hé dung dich truyén théng.

3.1.4. So sdnh cdc théng s6 cta dung dich Polymer
Cationic khi khoan tdng mudi giéng Ne 939

Qua nhitng théng sé6 dung dich Polymer
Cationic khi khoan qua ting mudi thé hién trong
bang 3 va két qua khoan thuc té nhém tac gia dwa
ra mot s6 nhirng nhin xét nhw sau:

- T6c do khoan co hoc ting dang ké 4,51 m/h
(so voi thiét ké 3,54 m/h);

- Hé s6 mé rong thanh gidm chi con 1,05 (so
vGi hé s6 mé rong thanh cac giéng khoan trwéc
do1a1,15);

- Chat lam lodng dung dich khoan giam 5 l4n
so v6&i khi khoan bang dung dich khoan truyén
thong;

- Gi4 tri do thai nwéc day 16 khoan 1a 4 - 6
cm3;

- Khi stt dung dung dich Polymer Cationic
cho khoang khoan doan (2900 - 3827 m) giéng
khoan N2939 thong s6 dung dich khoan 6n dinh
va khong phai gia cong lai héa hoc dung dich;

- Hiéu qua kinh té tang 1én.

3.2. Két ludn co’ bdan két quad dp dung dung dich
Polymer Cationic giéng N2939:

Dwa trén cac két qua ap dung thuc té tai
giéng N2939 va so sanh cac chi tiéu cong tac

khoan v&i dung dich &c ché truyén thong cho
thdy dwoc wu diém khi si dung hé Polymer
Cationic:

- Hiéu qua t&c ché cao, ddm bao dn dinh cac
thong s6 khi khoan va khong phai gia cong hoa
hoc dung dich;

- Cac théng s6 ctia dung dich trong qué trinh
khoan 6n dinh, khong bi xam nhip hay phén tan
mun khoan, hiéu qua lam sach cao;

- Nang cao van toc co hoc khoan, gidm chi
phi gia cong hda hoc dung dich;

- Gidm s6 lwgng hoa phidm trong don pha
ché.

4, Két luan va Kkién nghi

Viéc tng dung hé dung dich Polymer
Cationic khi khoan trong dat da chira sét va mudi
mang lai nhiéu wu diém va két qua kha quan so
v6i cac loai dung dich rc ché théng thwong. Cac
wu diém c6 thé ké dén nhu: ngan ngira sw xam
nhdp (phan tan) khi khoan qua via sét day, dam
bdo tinh 6n dinh cta dung dich khi khoan vao
ting muodi; gidm thiéu chi phi cho dung dich khi
khong can gia cong hoéa hoc lai trong qua trinh
khoan; ting kha ning gia c6 thanh 16 khoan; gidm
hé s6 mé rong thanh giéng.

b4t da tai dia tAng Miocence va Oligocene tai
cac mé6 thudc thém luc dia Viét Nam c6 chira ham
lwong 16n khoang vat sét hoat tinh gay trwong
n@, b hep thanh giéng va nhiéu kho khan phirc
tap trong cong tac khoan. Véi nhirng wu diém noi
tréi ma Polymer Cationic c¢6 thé mang lai, nhém
tac gia dé xuat ng dung hoa pham nay

Bdng 3. Théng sé dung dich Polymer Cationic khi khoan qua tdng mudi doan (2900 - 3827 m) giéng khoan
Ne 939 (Gaidarov, Khubbatov, 2018; Gaidarov, 2018).

Gia cong hoa hoc dung dich Khoang khoan, m v, KG /m3 T,s B, em’ | CHC, 0’ Alla
Khéng cin gia cong 2900 - 3033 1720 53 1,4 19/38
--/[--=-//-- 3033-3137 1710 60 0,5 19/33
--//----//-- 3137-3296 1700 57-62 0,5 24/34
Thém Barit 3296 1950 85 0 24/35
Khong can gia cong 3296 - 3412 1950 64 0 24/38
-/[-//-- 3412-3574 1960 74 0-02 24/43
=/[//- 3574 - 3666 1960 78-83 0,8 38/72
-/[-//-- 3666 - 3754 1970 90-95 0,5 38/67
=/[//- 3754 -3780 1900-1960 74 0,5 29/53
-/ [/ /- 3780 - 3827 1960 71 1 34/62
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khi thi cong cac giéng khoan dau khi tai thém luc

dia Viét Nam tai cic dia ting chira sét hoat tinh,

c6 nguy co mat 6n dinh thanh giéng
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ABSTRACT

Applications of Cationic Polymer drilling fluid in petroleum drilling

Tu Van Truong 1, Hung Tien Nguyen 1, Kien Dinh Tran I, Thuy Le Thi Bui !, Nikolay
Vladimirovich Solovev 2, Azamat Mitalimovich Gajdarov 3

1 Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam
2 Russian State Geological Prospecting University, Russia
3 Gazprom VNIIGAZ, Russia

The article focuses on applications of cationic polymer drilling fluid system in petroleum drilling. As
a matter of fact, cationic polymer drilling fluid system is more suitable in clay-bearing rocks and salt
layers than traditional drilling fluid. This drilling mud has been studied, developed and recommended
when penetrating through clay-bearing rocks and salt layers. In this work, the authors analyzed
reasonable components of cationic polymer mud program utilized at the ActpaxaHck gas condensate
field in Russian. Results were then discussed in order to preliminarily evaluate its advantages and

disadvantages.
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