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KHOA HOC VA CONG NGHE M0

DE XUAT VA AP DUNG CAC GIAI PHAP KY THUAT,
CONG NGHE KHAI THAC HOF LY CHO PIEU KIEN

'MOT SG MO HAM L0 THUOC TONG CONG TY DONG BAC

VU TRUNG TIEN - Trirdng Dai hoc M6-Dia chét
NGUYEN VAN NGOC - Téng Céng ty Péng Béc

| ac md than ham 16 thuéc Téng Cong ty
béng Bac phan bd rai rac trén cac dia

: ban ihuoc tinh Quang Ninh va mét phan

tai tinh Bac Glang, co dleu kién dia chéat

phuc tap. Hién tai, cac moé chu yéu ap dung cac
loai hinh c6ng nghé khai thac voi mirc do co gidi

‘héa thap nén san Iuo’ng khai thadc khéng cao.

Nhu’ng nadm gan day, san. lwgng khai thac cla

] Tong Cong ty Déng Bac chi dat khoang 5 triéu

tan/nam, chiém 12 % tong san lwgng khai thac
than clia ca nuéc.

Theo Quy hoach phat trién nganh than Viét Nam
dén nam 2020, cé xét trién vong dén nam 2030
dwgc Thi twéng Chinh phla phé duyét tai Quyét
dinh 403/QD-TTg, san lwgng than cla Téng Céng
ty Bong Béc (Tdng Céng ty) sé& tdng manh trong
nhirng nam t&i, dw kién khai thac 7,6 triéu tan vao

nam 2020 va 10,3 triéu tan vao nam 2025.

Dé dat dwgc muc tiéu tang trudng manh mé vé
san lwgng nhw Quy hoach da dé ra, ngoai viec md
thém hhiéu dién khai thac, cac mé ham 10 thudc
Téng Cong ty can phai ddi méi céng nghé khai
thac, ddy manh ap dung cac loai hinh cdng nghé
khai thac c6 mlrc d co gi¢i héa cao, phu hop voi
diéu kién dia chat tirng khu mo.

Do do, viéc danh gia diéu kién dia chat va va

3hién trang ’Rhai thac cac khu mé, dé tir dé6 nghién
“elru dé xuat cac giai phap ky thuat cong nghé khai

t;hac ph hgp voi tirng diéu kién cac khu maé thudc
Tong Cong ty la can thiét va mang y nghia thiét
thwe trong giai doan hién nay.

1. Panh gia diéu kién dia chat va triv lvong
cAc mé khai thac ham 16 thuéc Téng Céng ty
béng Bac :

1.1. Tai ligu st dung dé danh gia

. Tai liéu st dung dé danh gia bao gdbm cac bao

Email: vutrungtien@gmail.com

céo dia chét, két qua tham do tai cac khu virc md
than hdm 10, céc tai liéu khoan thdm do bd sung,
cap nhat trong qua trinh dao 16 va khai thac tai cac
md va hién trang ké hoach khai thac md tai cac
cong ty thudc Téng Cong ty.

+1.2. Phwong phap va cdc yeu t6 danh gia

Viéc danh gia tong hop diéu kién dia chét ky
thuat va triv Iwcrng mé thwc hién theo “Phwong
phap danh gla tong hop tré lwgng than va dac
diém cac yéu tb diéu kién dia chét-ky thuat mé” clia
Vién VNIMI (Lién bang Nga).

Thir tw danh gia duoc tién hanh theo tirng khu
vire clia khoang sang, m&i khu vizc danh gia theo
tirng khdi, méi khéi danh gia theo cac via va theo
trng mrc cla via trong gi¢i han tham do ty mi
hoac trong gi¢i han da dwoc thiét ké quy hoach
trén binh do tinh tri¥ long [1].

Céc yeu t6 danh gia bao gdm:

> Chiéu day via (my) va murc do bién ddi chidu
day via (vp);

» Goc doc (a) va mirc do bién ddi goc dbc cua
via (Vq);

> Kich thuéc va trlr Irgng khai truo’ng

» CAu tao va tinh chét clia vach gia;

» Céu tao cla vach truc tlep va vach co ban;

» Céu tao cla da tru;

» Ddc tinh da kep trong via va 6 da;

> D9 kién cb cla than.

1.3. Két qua dénh gid

Két qua danh gia diéu kién dia chét, tdng hop
trlr lwgng néu trong Bang 1 va hinh H1 cho thay,
dé gop phan nang cao san lwgng khai thac, nang
cao nang suét lao dong trong khai thac than tai
Téng Cong ty Bong Bac, can thiét phal cha trcmg
vao phan trir lrong co ty 1€ Ion nhat d6 1a cac via
than co goc dbc <35°, dac biét 1a cac via than co
chiéu day tir 1,6+3,5 m, dbc <35°.
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Bang 1. Phan bé trir lrong than theo céac yéu té chiéu day va géc déc

e Goc dbc
Chicuraey <35° 35+45° >45° Téng (tridu tAn) .«
B m 7,287 1,495 610 9,392
: 19,26 % 3,95 % 1.61 % 24,83 %
Py 12,753 3,906 2,009 18,668
0%, 33,71 % 10,32 % 531 % 49,34 %
- 7,220 2,131 424 9.774
=9 19,08 % 563 % 1,12 % 25,83 %
Tong 27.260 7531 3,042 37.834
72.05 % 19,91 % 8.04 % 700,00 %

33,7%; 12.753

35+45°2.

245°%

23,5m

16+3,5m

 m<16m mL6+3,5m

H.1. Biéu db phan b tri¥ luong theo yéu té chiéu day va géc déc via than

2. banh gia hién trang khai thac tai m,t_)t s0
mé than ham 16 ciia Téng Céng ty Déng Bac

2.1. Cdc céng nghé khai thac dang dwoc dp
dung tai Téng Céng ty Péng Béic

Viéc khai thac cac via than rat da dang va phic
tap, cac mé than ham 16 thuéc Toéng Céng ty Bong
Bac da va dang ap dung mot sb loai hinh cong
nghé khai thac sau day [2]:

> Dbi v&i via than thodi dén nghiéng (a<35°):

+ Dé khai thac via than thodi dén nghiéng
(0=35°), chidu day tir méng dén day trung binh, cac
mé ham 16 cha yéu ap dung coéng nghé khai thac
cot dai theo phwong, khai thac toan bd chiéu day
via, khdu than bang khoan né min, chdng gitr 10
chg sl dung céac loai vi chdng thly lwc (nhw cot
thay lyc don; gia thdy Iwc di dong), diéu khién da
vach béng phwong phap pha hda toan phan;

+ Dé khai thac via than thodi dén nghiéng
(o:<35°) chleu day tie trung binh dén day, cac mo
hadm 16 chi yéu ap dung cong nghé khai thac cot
dai theo phuong, 16 cho tru ha trAn thu hdi than Iop
vach, khau than bang khoan né min, chéng git 16
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cho st dung cac loai vi chéng: thiy Iuc dang to
h0’p (nhw gia khung thay Iwe di dong, gia xich),
diéu khién da vach bang phuwong phap pha hdéa
foan phan

» Doi v&i cac via than dbc nghleng dén déc

dirng (a>35°)

+ Dbi voi cac via than déc nghiéng dén doc
dirng (a=35°), chidu day tr méng dén day trung
binh, cac md hadm 16 chi yéu &p dung cac loai hinh
cébng nghé nhu: 1& doc via phan tang, 16 doc via
phan tang xi&én chéo hoic cac loai hinh cong nghé
khai thac dang budng cét (budng thuong va budng
thuwong chéo), diéu khién da vach bang pha hoa
toan phan. Thoi gian gan day, mot sd mé ham 16
nhw Cong ty TNHHMTV. than 91 da dwa vao ap
dung thir nghiém thanh céng céng nghé khai thac
cot dai theo phwang guong 1o cho dang ién
chéo, khéu than bang khoan nd min, chong glu [o]
cho bang dan chéng mém loai ZRY, diéu khién da
vach bing pha héa toan phan;

+ Ddi v6i cac via than dbc nghiéng dén déc dirng
(a=35°), chiéu day tir day frung binh dén day, cac md
ham 16 chi yéu ap dung cac loai hinh cong nghé nhu:
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cong nghé khai thac chia Iép ngang nghiéng hoéc cac
loai hinh cdng nghé khai thac dang budng cét, didu
khién da vach bang pha héa toan phan.

2.2. Danh gia hién trang céng nghé khai thac
tai Téng Cong ty Déng Bic

banh gia cac loai hinh cong nghé khai thac tai
Tong-Céng ty cho thay, vé co ban; cac cong nghé
khai thac da va dang ap dung twong dbi phu hop
voi déc diém didu kién dia chét tirng khu vic va
dép Ung dwoc nhu cdu vé san lwgng cua Téng
Cong ty trong thoi gian qua. Tuy nhién, vé lau dai,
dé nang -cao hon nira nang suat lao dong, cong
suat khai thac dap (rng nhu ciu cla than cliia nén
kinh té quéc dan, cac mé ham Io thudc Tong Céng
ty can lién tyc cai tién, ap dung cac gidi phap ky
thuat cong nghé, tham chi thay ddi cong nghé khai
thac (neu can thiét va phu hop).

Két qua’ danh gia cung cho thay, cac loai hinh
cong nghé khai thac s dung vat liéu chdng gitr
dang vi chéng, don chiéc nhw cot thay Iwe don co
théi gian di chuyén va chéng gitr twong d@6i Ién, ma
nguyén nhan chinh 1a do viéc di chuyén cac vi
chéng ndng nhoc, mét thoigian, lam tang thoi gian
hoan thanh mdét chu ky khai thac, glam cobng suét
khai thac, ndng suét lao dong Pé c6 duoc ning
suat lao dong cao hon, cong suét khai thac I6n
hon, cac mg h&m 16 thudc Téng Cong ty Bong Bic
can xem xét theo hwéng sau [2]:

» Uu tién ap dung nhitng cong nghe cho phép
gidm khéi lwong cac cdng viéc nang nhoc phal
thwe hién thi cong, dac biét cac cong tac chiém
nhiéu thoi gian trong mdt chu ky sam xuét nhuw
chdng gitr va diéu khién ap lwvc mé (gia khung, gia
xich,...);

“» Uu tién déi moi ¢ong nghé khai thac cac khu
vire via d6c nghiéng dén déc dwng dé thay thé cac
cbng nghe khai thac kiéu gwong 10 ngan hién nay
(doc via‘phéan tang, ngang nghiéng, bubng thwong)
trong diéu kién cho phép;

» Can-cai tién, mé& rong kha nang ap dung cta
cac 16 cho gia khung trong cac diéu kién via than
co murc dd bién dong manh vé géc déc.

3. P& xuét cac giai phap céng ngh¢ khai thac
ho’p Iy phi hgp véi diéu kién mét s6 mé ham 1o

cua Tong Cong ty Déng Bac
3 1. Dé xuét cdc giai phap ky thuat nang cao
» hiéu qua cédc céng nghé khai thac hién dang
ap dung

3 1.1. Giai phdp s dung khép néi mém cho
gid khung thay lwc di déng

Do dac thu khoang sang cac mé ham I cua
Tbng Céng ty DPéng Béc twong ddi phirc tap, nho
Ié, mirc 4O bién ddng via I&n, trong qua trinh khai

thac hé thong khung d& lién két cing toan tuyén
thwéng bj udn, cac xa gia bi ket vao khung gay kho
khan cho cong tac di chuyen xa gla va sang khung
toan tuyén 16 cho. D& khac phuc diéu nay, d& xuét
nghién ctru str dung khép néi mém cho gia khung
thay Iwc di dong (néu & hinh H.2) nham tang d6
linh hoat ctia hé khung lién két trong 16 cho.

a)

Khop lien k&t mém

JL I

b)

ll' T
‘ |nn|
I._E.eall., .Ju; _.w=...= "'_'Ll.ﬂ

c)

B lién két
Xa do

360

H 2. Quy cach lién két khép ndi linh hoat: a - Két
céu lién két mem frong Io cho gia khung chinh
thé; b - Két cau lién két mém trong Io chy gia
khung phéan thé; ¢ - Chi tiét két cau khép nbi linh
dong [2]

Trong tredng hop bién dong 16 cho I&n, hé
khung lién ket clrng sau khi dwoe bd sung cac
khép néi mém da tang do linh hoat ciia hé thong
khung d& xa trén toan bo chiéu dai 16 chg, han ché
dwoc hién tuwong ket xa can tré céng tac sang
khung toan tuyén, tao thuan |0’I cho cbdng tac khai
thac. V&i viéc ap dung khép néi linh hoat, cac ton
tai t&r mdi lién hé twong quan gitra bién dong dia
chét va hé khung d& xa dwoc han ché dang ké.
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3.1.2. Giai phap né min trong I6 khoan dai stv  didu kién cac mé ham 1o, giai doan dau do chwa

dung kip vi sai phi dién

San lwgng cla cac guong 16 doc via phan
tdng, budng thwong chiém ty 1& dang ké trong
tdng san legng khai théc than cia Téng Céng ty.
Giai phap nd min trong 16 khoan dai s& dung kip
vi sai phi dién an toan ham 16 dé& nang cao chiéu
cao phan tang trong so d6 cong nghé khai thac
chia I&p ngang nghiéng, 16 doc via phan tang da
dwoc ap dung tai cac mé ham [0 thudc Tdng
Céng ty Béng Béc. Tuy nhién, d& phu hop véi

____Génh tang cudng f
(Cot TLD + xa hop DFB-: 3300)
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co giédi héa dugc khau nap min, chiéu dai 16
khoan tam gi¢i han & mdc 7,5 m, theo d6 chiéu
cao phan tang co thé nang lén 12+15 m. Tai tac -
khu vwc dang khai thac tan thu bang céng nghé
budng thweng, cé thé ap dung giadi phap né min
trong 16 khoan dai (néu & hinh H.3, hinh H.4'va
hinh H.5), dé tang chiéu rong tru than gitra ¢ac
thuong budng, dé cé thé tadng san luvong, nang
suat lao ddong va giam cac chi tiéu chi phi cho
cdng nghé. i

®

MAT CATA-A

MAT CAT A-A

(Khéng thé hign cii g kich
néc va vi chdng ﬂng cuong I6 doc w'a)
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- Lo doc va phan ting bam fry
s eIV ERIEIIANG, |

H.4. Gidi phép né min I6 khoan dai trong céng nghé khai thac chia I6p ngang nghiéng [2]
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MAT CATA-A

H.5, Giéi phép né min 16 khoan dai trong céng nghé khai thac budng thuong [2]

3.2. Nghién clru dé xuat doi méi cong nghé
khai thac phi hop vé&i diéu kién dia chat tai mot
s6 mé ham 15 cla Téng Cong ty Pong Béc

3.2.1. So 46 céng nghé khai thac 1o cho
st dung gida khung (gia xich) cho via day
trung binh

Theo ké hoach, dé khai thac céac yia than day
trung binh, thodi dén nghiéng, cac mdé ham o
thuéc Tong Céng ty da ap dung cdng nghé khai
thac cot dai theo phwong, khau than bang khoan
n6é min, chéng gitr 16 cho bang cét thiay lwc don,
xa khép.

® Tuy nhién, theo danh gia, céng nghé nay da

»

dat dén murc gi¢i han, khé c6 thé dap. rng yéu
cau nang cao hon nira cong suat khai thac, giam
ti da chi phi san xuét, gia thanh khai thac.

Trong diéu kién cac mé ham 1o cla Toéng
Céng ty Dong Bac, viéc thay thé cong nghé khai
thac cac 16 che ¢cot thay lwe don bang 16 cho gia
khung (hoac gia xich) la hoan toan kha quan.
Thue té hiénsnay Cong ty ciling da dwa mot s6 16
cho gia khung hodc gia xich vao khai thac trong
difu kién via day trung binh. Viéc thay thé thay
lwe don bang gia khung (hodc gia xich) sé cai
thién diéu kién lam viéc, cho phép nang céng
suat 1&n 100.000+200.000 tAdn nam, trung binh
140.000 t&n/nam, nang suédt lao dong trwc tiép
khoang 5,7 tAn/cong, didu nay sé goép phan dang
k&’vao viéc mang lai hiéu qua kinh té cho san xuét.

3.2.2. So dé céng nghé khai théc 16 cho chia
béc chan khay dang xién chéo, chéng gitr bang
cét thay Iwrc don

Trong diéu kién cac khu vuc via day trung binh,
goc dbc tlr 35+45° tai cadc mé ham 16 thude Tdng
Céng ty Bong Bac, hoan toan c6 thé ap dung so dé
cong nghé nay dé& nang cao san lwong, gidi quyét
van dé ton that than. V&i cac thang sé chinh nhw
chiéu dai 16 cho theo hwéng dbc tir 80+120 m,
chiéu cao khau tlr 1,6+2,2 m, 16 cho cot dai theo
phwong, gwong 16 che dang chan khay xién chéo,
chdng gitr 16 che bang cét thiy lwe don-xa khop sé
cho sah lwong binh quan khoang 90 nghin
tan/nam, cao hon 2+2,5 1an so véi cdng nghé 1o
doc via phan tang. Céng sudt nay gan twong
dwong véi cong suét 16 cho gia khung (loai phan
thé) trong cung diéu kién. Tuy nhién, viéc ap dung
16 cho gid khung phan thé (& diéu kién nay) sé phai
str dung nhiéu giai phap ddm bao an toan bé sung
nhw 1am bara chan, t& chic phirc tap, san luwong
chi twong dwong va cao hon khéng nhiéu so véi 10
cho thly Iwc don (khoang 100.000 tan/nam).

3.2.3. So’ d6 céng nghé khai thdc 16 cho xién
chéo, chéng bang gian chéng mém ZRY

So d6 cong nghé khai thac 16 cho xién chéo,
chéng bang gian chéng mém ZRY (néu & hinh H6)
dwoc dé xuat dé ap dung cho cac khu vy via day
trung binh, géc déc 245°, da vach bén virng trung
binh tr& 1&n. Gian chéng mém ZRY dwoc phat trién
trén co s& khac phuc cac tdn tai cia cdng nghé
khai thac 16 chg st dung gian chéng mém lién két
méng bang céc thanh thép ray trwdrc day nhw kich
thuéc khung chdng cb dinh, tinh thich nghi voi
mrc d6 bién dong chiéu day via kém, cong tac
diéu khién ha gian trwdng hop chiéu day via giam,
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dwong phuong bién dong rét khé khan. Két qua so
sanh mét sé chi tiéu kinh té-ky thuat cua so dd

cong nghé hién co va cdng nghé dé xuét ap dung
néu trong Bang 2.

> N
T
\ NEREN RS I
F L3 .
& doc via théng gio
I
Cip thao th !
] a0 an i"
| Cup thdo than dang d3o e i .El |
4
{ T | [ .3
i |l <@
| Lé doc v van ta Cip @i ki, vn chuyén vt igu |
|
I_____k,i‘________,;77‘_________;77L’ _______i

H.6. Sor db cong nghé khai thac cot dai theo phu*ong, guong 10 cho xién chéo,
chéng giir bang. gian chéng mém ZRY 2]

Bang 2. Tong hop mdt s6 chi tiéu kinh té-ky thuat cong nghé hlen co va cong nghé lo cho xién chéo
dung gian mém loai ZRY cho via day trung binh, déc 245° [2]

S6 lwong .
Ne Tén chi tiéu Bon vi Cong nghé hién co Céng nghé dé xuét
DVPT Bubdng ZRY
1 | Chiéu day via trung binh m 3 3 3
2 | Goc dbc via do >45° >45° 245°
3 | Céng suat khai thac tAn/nam 35.000 30.000 90.000
4 | Nang suét lao dong tan/cong 54 4.8 55
5 | Chi phi mét 16 chuan bj | m/1000T 25+30 30+45 14,3
6 | Chi phi thubc nd . kg/1000T 362,1 426 115,23
7 | Chi phi kip né cai/1000T 858,5 1010 145
8 | Chi phi lwdi thép kg/1000T 98,4 - 112
9 | Chiphigd m3/1000T 6,96 232 -
10 | Chi phi nhii hda kg/1000T 100 - 109,2
11 { To6n that than £ % 30 35+40 18+20

Phan tich két qua tai Bang 2 cho thay, trong
didu kién via than day trung binh, géc déc 245°,
so voi cac cong nghé hién cé nhw doc via phan
tAng, budng thu’cvng thi 16 cho gian mém ZRY cé
chi tiéu kinh té ky thuat vuot trdi, cdng suét 1o cho
tang cao gap hon 2.1&n, céc chi tiéu chi phi déu
gidm, d&c biét 1a chi phi mét 16 chun bi va ton
that than giam kha nhiéu.

4. Két luan

Cac cong nghé dang ap dung tai cdc mé ham

2N cone NGHIEP MO. S0 3 - 2018

Io thuéec Tong Céng ty Béng Bac co ban dap ng
cau san Xuat, céc chi-tidu dat dwoc & mire tweng déi
t6t va gan nhw da dén gidi han. Pé co thé nang cao

san Iu’o’ng mé-theo chiéu sau (khong tang thadm chi

giam sb luvong 16 chg), chung toi da xuat hai huong
nghién ctru chinh tlep theo nhw sau:

> Tim kiém, d& xuat cac giai phap ky thuat
trong cac khau cdng doan clia cac cong nghé
hién dang ap dung dé rat ngan thoi gian hoan
thanh chu ky, tir d6 nang cao san lwgng 106 cho:;

» Nghién cru d6i méi ap dung céc cong nghé
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DANH GIA HIEN TRANG...

(Tiép theo trang 71)

7c6 san lugng va ning suat cao hon tai cac khu
vire via cé diéu kién cho phep

V@i cac nhdm dé xuét glal phap ky thuat, cong
nghé néu trén, kién nghl Tong Céng ty Pong Bac,
xem xét ap dung cac g|a| phap ky thuat cong nghé
_ vao thuc té san xuét nham nang cao hon nira hiéu
'’ qué khai thac trong 16 chg.00 -

TAI LIEU THAM KHAO

1 Tai liéu vé diéu kién dia chat-mo mot s mo
ham 16 thuéc Tdng Cong ty Béng Béc.

2. Nguyen Van Ngoc “Nghién clru va dé& xuét
cac glal phap ky thuat cong nghé khai thac hgp ly
cho diéu kién mot s mé ham 1o thudc Téng Céng
ty-Déng Bic”, Luan van Thac sT Ky thuat, Trwong
Dai hoc Mé-Dia chét. Ha Noi, 2018.

» Khu mé Ha Rang-Céng ty than Ha Long-
TKV ap dung phwong phap théng gié hat béi 2
tram quat Iam viéc lién hgp hién nay la hop ly.

» Chét lwong théng gid cho cac 16 chg' moi
dap u’ng yéu cau hoa loang néng dd cac khi doc,
khi nd va tao diéu kién vi khi hau dam bao theo
QCVN 01:2011/BCT; c6 téi 5 16 che thiéu gi6
trong khi cacﬁo cho khac lai thira gié kha nhiéu.

> Ché db théng gio tal cac guong Io chuan bj
twong déi toét; tuy nhién, éng gio chét lvong thap
dan dén ro gié nhiéu.

» Chét lugng cua cac cong trinh thong gio
khéng dam bao dan dén ro gié nhidu.

» M0 can nhanh chéng trién khai céc giai
phap nang cao chét lwong thong gi6 nhw da néu
& phan trén s& dam bao chic chan hiéu qua
thoéng gié cho mo.d
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1. Bo Céng Thuong, Quy chuan ky thuat Quéc
gia vé an toan trong khai thac than ham 16 - QCVN
01:2011/BCT.

2. Cong ty than Ha Long- TKV-Phong ky thuat
Ké hoach khai thac, dao 16, 2018.

“ 3. Cong ty than Ha Long-TKV-Phong Théng gié Ké
hoach théng gié nam 2018,

SUMMARY

After analyzing the geological conditions,
| aggregate reserves, as well as analyzing the
| current state..of the mining technologies in
. some mines of the North East Corporation,
| the paper has evaluated and synthesized all
| the characteristics of the geological conditions, |
| the aggregate classification  of ‘reserves
| according to the thickness and slope angle of |
. the coal seams of the North East Corporation,
| the same time, mention the shortcomings-
existing mining technologies are: being |
_applied at some mines in the Corporation. As |
a result, the paper proposes appropriate for |
technical and technological -solutions to |
improve the output of faces. This technical |
and technological solutions after application
| in practice has achieved good results, they |
| are effective in exploitation each area with |
. specific geological conditions, the face achieve
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This paper introduces some investigating
| results of the current status of the wind
. network in Ha Rang-Ha Long-Vinacomin coal |
- company. Basing on the_ study results, the |

stable output, to formulate important technical

~and technological solutions in exploitation |
the face at some underground mines of the |
. North East Corporation.

authors propose some measures to improve |
.~ the ventilation efficiency for the Ha Rang-Ha |
Long-Vinacomin coal company.

cONG NGHIEP MO. 533 - 2018 [JE



