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A HAHREE

1A £R4MSTHEEI LR LT, ALFRER T HAHEDRALRL, &
N & RIp 0 AT 6k Bt 46 3 K IE 047

WA R T &, TN EHTTHE FE6 4L AypS & T L6 2R
e KA EA SR FA P FRARZRKRE Am-Be 7 R T L6y iE4E; Depth
Solution JFJ& 7 45 MLA A ER AR EG IR, B4R, FRAF L KFFMNH
LT T — R EIWA R, AE AR Bl e 44 I 2 AAT & R T4 8 5 0945 K
F .

KA Ty @, FHPAER A 8 AR 69584 F 8 A& 4 Halo 2L T B ke,
TE LR AL AR, AR E; SWRI EA BT —ANEER B, 4R B
ARAMATINGE, BRS RS 2™ 2E R, BRI 8846 BlackBox HD
At K2R T RIBMALEE A2 A

AL, KAXAO iﬁﬁaa‘:%% NIT, AE W SUARAT 89 4 T4s B4k k& AL
b Z ARG —FF T AF oM EE Ao —FF 58I B+ A AOI 89 —Fb KA1 Iy
89354+ % #). SEABOARD #) W, 3 45 FF o i 18 & #) Fe A48 Wit 69 B4 R 2 42 4]
B 45 R F Ao

E Rk, BP #5500 77 £ A A A T A Bieg Al R, AR A4S
T RN 8] TR A B B HOR 4K 09 WX A 5 B A TAR AR o 8] B A b A
09 3D AT E AR, A AAT LRI F 6 MR £, GE BRARIESNK LI
wh A Bk s 2 T4k

£ Rtk

HERBEESTNBEIRITES LA XE

1 H 18 H, M W sw R i AAm I A 5 B SEE IEAEIS AT A WL =
AT 25 G, 81050 &, WWEERIHEAD T 114 G0 Hor, SEEMH AL
BETHT 2186, 8852 G, Hrh—LL A T4 v i 7 1 78 35 A 28 7 5F
PNZR P — S A A X, RARTEHLEE D T 4 6, B EENCN 198 &

5 5% T K 2 BT 0 R — S A Y R R SR S 4 0 N 3R« IX s

1 JECHRAE: Number of U.S. active drilling rigs decreases sharply this week
M4ik:  http:/www.xinhuanet.com/english/2019-01/19/c_137756090.htm
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FrAESR EHAT T R, R ERIRAIEA . BT HEREE 2R,
AT AR AR SR A FEE

S AL TR i (1 D1 e AR BT A B R I S s R AR L AT A i
P Bt KSR i, e R RS ML /D 23 &, X3 1029 &, B KA HLECR:
REFLE 2 &, MDD T 2 &, BESR 19 5. Hd, gmaEd 7 6,
HEILR] 55 G ACPFENLED 19 &, $EikF 929 &, |EMNIEMT 1 4,
HEikE 66 5.

MHL X AR, e 5 T A B & 2, WDt Z, B T 11
&, 1A% 521 &5 Mowhifar SM IR IR 10 &, BEN 126 65 BRI .
FrART R ALERMEM . RZAN . TG 9 e W IR A M S0 T 1 B4
Blo

HAr, SEEAMANASA BT Lok, EAL0 A5 T LR 53.80 3£Iu4h

(R, %i%)

IBM £ ZIA I A TE e St SCRS sh H IR

1 H1H, BrE4aE (Offshore) K Aii Ole Evensen il @ysteinHaland Hi¥i8
X #, OleEvensen J& IBM tL22 547 A & _LJiEdk g 7155 N, OysteinHaland NI &
Al B EEOR TR 3Ly, BEE MNP EREE 2 AL i s
AT IEAR EAWIG N, 7FEF RS SRR A RE RS H Az, Kb AT
RE CAD A F R EHE AT SRS EOGE A+ o508 U35 TH R 43 DB A 2.

Al 2 — TS AR DI PIARE, ©AFS kAR PR
HARE S HM (NLU) FIFLEES] (ML),

il FH NLU M E 58 B iR Sz B8, 4k B RA AT LAZE GIS b & 5 Fik
PEHPRIX 8, FF 2B AT AR A Bk BT A A B B . KRG RV
SR ITAE NE, SRR, AERASEmEE, CURAIHE K E .

TEES ARV IAIE, AESHLENH T AR RS AL RS A, Las &2 X
SERHE o LB T IR B o w] GBI 7R 5l 1) — M0 Bl
200 H @ A el R B SN s, R HARAT M SR P 2 4 ) R G s, R
TN TR Re afen 38 70 B S B A 0 H v e A T 1], DAy E T AR AL 1 2 4% 1) I (]
K KEAT B LAk fa [ i R AE . Rk, AL KA B2 9 B 2H SR el R R 0
WPRBR AN . (EXT mF)

2 JACHR#E:  Artificial intelligence improves real-time drilling data analysis

P4k https://www.offshore-mag.com/articles/print/volume-79/issue-1/drilling-completion/artificial-intelligence-
improves-real-time-drilling-data-

analysis.html?utm_source=feedburner&utm medium=feed&utm_campaign=Feed%3 A+offshore-latest-
news+%280S+-+Latest+News%29
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o

A

~N

_HL]’J‘

B EMRIFEN BRI RFEGAA v S TREER

2 H, E£EZFEM /AT (Chevron Corporation) HIHF TN RTE CAMPIF K
A HAr BT H2 ) (Society of Petrophysicists and Well-Log Analysts) &% T
AR (IR B e o 5T 5 ) 5 AL Ay ST T R EEEL) (Modeling of Azimuthal
Gamma-Ray Tools for Use in Geosteering in Unconventional Reservoirs) ] &3,

AR, AR R K P B PR b Bkl il 2 s B AR B A2 b= B AR 1
Wo XEPRAEWE LA RE A 10 OB AHE, FEESIMHT SH, UIREEI
IRAE HARVG N . B EERRAE2 7 AN S5 2 (GR) T HRSLI H R HA 1R K4k
dl P HH T X TR = A R, FEES IR o A8 ST R B7E A 1
a7 0 S8R, AR MER E 1 R il H AR e ) Tk 2 ST

N T RPIEAN A, MG 7 A GR T H . GR T EA B THi € &5
TR AR JZ A7 B, B A B g ik = S, B A 1 e Bk ge) R U
I 58 A o ESERTIEOLTS, —LeR S iRt R aedfitm B ST A GR il
4, (B S ZHARR, TTREFRALSEIT I GR EIME . S ECHE I it AR 2
FUTEM Bl H g A AR B LA B Al T ) 500 o

HAT, fAZMmlrhif GR THA ke, KBt & AHE. 707
i GR TR ULEEELFIA MFRE R4S (BHA) #i5r. XAFEEIFERSR
GG, B THRLMBEEN R (MWD) REH— AN R4y, 80N E T5E
RS (LWD) R4 F 4. AR TR ETHGE T GR il & 78 7] AT A
NI E, XA RES A 77 A R AT 2 A RE

RN BT 2R R P AR = MANF 7 AL/ GR T H I FUH M e 5 4
F = F I S Bt 1 S b 1t e EAT P AR A SRR, Al AN A T2 AE A
7] — T B AN [ SR PR 2 T8) B AT AN [R) 1 2 LA AT B2, FHERR 028 5 1l 2 22 Ta) | LA o6
RN EREMESLEHEE (TVD ZH TR R, XA E GR fH
A PR B A o 1B TR 1 — o = TR i R PR AT 1 ) TR
K&IRE (DD Bk

1 TRV ARADM I 5T 3 TRl AH G BOR, DA SEBRIA 28 SR VUL . SR J57E TVT
Z2 7 [ O KR BN B T GR BOE R 3047 3 ELAG AL PR, A0k T B KIS 5
23] DI, FETHROITHEESE R SIS RGBT, (GEK &%)

3 JASCARE: Modeling of Azimuthal Gamma-Ray Tools for Use in Geosteering in Unconventional Reservoirs
M4L:  https://www.onepetro.org/journal-paper/SPWLA-2019-v60n1a8
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MMKRFEZFDRFIHE P FLERER Am-Be JRH
TR

2 1 IPIRSAAR TER 73 5548 SR ) 55 [ 58 2 56 = 0 St Y [ 58 S =
R FEN RS FE CaTh B 20 A miBr 22 ) (Society of Petrophysicists
and Well-Log Analysts) F&RE TN (- RAESERNIFH Am-Be Y51 R
J7 % B FEPEPEAS Y (Neutron Generators as Alternatives to Am-Be Sources in Well
Logging: An Assessment of Fundamentals) FJHF 7718304,

ZIR ORI SR~ B R S g AR A0 732, e 1 DU AR T R AR 2% ) -
ACHIFLBR N, e A MARAS |25 221X S F AR AR AR U (Am-
Be) JEIMIE 71, IR EN A — s B BOGE I) BB N o BT & 5
LG — AN BEAE B TR R A (DPF) a R 7 I A1 TUm (DT), JiUi (D-D) Al
S (D-7Li) HF R A% . DPF R (a-Be) A4S Am-Be 5 L4 F ¥
3k, D-T Ml D-D KA EGEMEMENERS, 750r=4 14.1 #1245
MeV #9155 D-7Li #9755 aeEEUKH Am-Be W& AHEL, B 7 I8{EY 13.3
MeV.,

ZICE 77 F  BERRE L DA EOR T HNIRIR | K AR EOR IR,
FeeR PRSNGSR EEEER R (GERK HiF)

Depth Solutions 2 B R AW EE 2R ERIE 5 A S

2 H, Depth Solutions FIRFFEN SAFE A A0 BE 2 SR 343 B I 22 )
(Society of Petrophysicists and Well-Log Analysts) &R TN CEIHLIRE IR
1E: AT BT A R FE R IR JT VR B SEFIFE ) (Correction of Driller’s Depth:
Field Example Using Driller’s Way-Point Depth Correction Methodology) )3 5.,

R IR BEIN S T I b A R U T, R T W A A R 5
BRI LA SR E (DwpD) KLIENF TARE AT K, PLEAH
KA E M, RAESEREILIRE (TAH) . S —/R e XA T DwpD #
Wo ZICWIE %75, IR 7 AAEI A N DwpD 2 IERI4

BEATIF: (LWD) 0 538 55 A A Al I A8 R R E RS IR B AT 10 R . 24
EEFETE R BV SRS TR IFER (POOH) W, W] LR R T1E IR 4 22 43 1K

4 JESCARAE: Neutron Generators as Alternatives to Am-Be Sources in Well Logging: An Assessment of
Fundamentals

P44k https://www.onepetro.org/journal-paper/SPWLA-2019-v60n1a10

5 JRXHRif: Correction of Driller’s Depth: Field Example Using Driller’s Way-Point Depth Correction
Methodology

M4L:  https://www.onepetro.org/journal-paper/SPWLA-2019-v60n1a7
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FEE B 5 L s IE 5 R AR FE HE4T DwpD R IE. AR IE AT & S B S /e
R RAHE (BHA) EIER S T IREAE g%, (SHL) & 1) i il
) 5K 77 o IX PP V280 2 AR A A T Rl R AT & o X 22 DwpD #AES IE AN
SSEIE RS IR, R TR R AT ) A TE B AR E KR

RIS R, RAEAMEL S JE-FR 5.875 JE~F BHEZ A A3k T 75 11y
FRZ) 14000 FE (153 AT 15000 TR (2 FHD PIRKE RN IR H
T A B IR b Tk AERS, BRI (TD) B IEEZ R
100 R, HAE ARG ERTERME IR R, I MNR4E R K, DwpD K IEER
fE5 WLL IR BEAR

e I Sy S AN B S = 9 R TN s T TR A E DA R I 1K
FEAER R - S5 R T RGN LWD ¥ . WLL Wl H-IR B2 Al DwpD
RIEREZ B ZER . K5, DwpD BEIER TAH ¥ FIAH A E iRt 7 —
M UURRX e 22 R 5. (SEK Hi%)

BEAH U A S ST REDRMI e 3 RS R T 4647
R BRI RERT S

2 H, WEAPLKE. Smith Bits AR EE&EE L BE . EE ES-
Géothermie 7] RAG REJRELHAT IR 2 7] A15% e R Dl RS2 M FE N SRR & 7
(EBrAE A F15% 5 R0 #4524 &) (International Journal of Rock Mechanics and
Mining Sciences) FRFE TN (455ha A h S Bhieie s - 2 attse e R
SPETIRSZIGHE ST ) (Full-scale experimental investigation of the performance of a jet-
assisted rotary drilling system in crystalline rock) 3 #®, iZAff 752 3] European
Union's Horizon 2020 fiff 7 A161H 111 1 % Bl
A RCT R IR SEEG (8~ i Sk ST D SR FH v Hs Ut A4 ot S ol B e e i R G AE
HMERL ) 46 & TPOREAT B SR o CERIF I A A SR i e R I 2R A B, R I Y
B AR 63T T 0, R R A R K. LT T 17 R
B DB SR 2 RS ORI BIET W 5 4 B R e 2 [ ) BG FF I RE . 45 SRR
ARG W R ENEIE R 57— M TR AN R B BT 500 Bl 0 e Y
SO IR TEARREFT 1 K 0iE S SHUEE & A AR, 150 7 A AR R
RE RIS WIS TS S B MRS 2R R R, TN REF SRR B
S e A MR E S HL . A2 X A5 T TS 21 B0 48 55 2L 00 R AT

6 JiR CHRAf: Full-scale experimental investigation of the performance of a jet-assisted rotary drilling system in
crystalline rock
MdL:  https://www.sciencedirect.com/science/article/pii/S136516091830697X

5
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WG HHER T (SEK HiF)

A A

IR ERRA B FE] DLS/HALO e S mA S BT
TR A

1 H3H, E£E%4%244E Journal of Petroleum Technology Wb, B4k
FRIE Fr /A7) (Scientific Drilling International ) 7 2018 4F [ Br Ayl LRI 2 2 B ARG
HAHHH ) Halo JEfE S 248 (RSS) SZIL T wiAbiziT. Halo R4 H 1
FICE 1) LA RN — A B A I B B 20 B, % R G0 L 7 A 0 S 28 b o 5 1) AR o 0
JERETT. TEATIAAEFH AT, Halo RG4S . ARHERISL, XH 5 KR
FERISR AT T IR A MG I8, 35 B IRARES IR S IR . A MFREE (HSE) X,
K o

BFEEEIR E PR A = B E AT E Phil Longorio #on: EAEH IS SIT K
H1, B Halo RSS R REH: Bhic B w it e e R, $emce. v
SEPERZ TR

Halo 24t B 6.5 JF BN RS, 8.5 H~] A1 8.75 TE~J IbRAESS Sk R~ LA
J97/8 By ALY, BEWEALE 7 7/8 FE~T LA TAE, =—MEASES
R4, WILLEL 8.5 Pi~F Al 8.75 TEF IARAEFLAZ T2 15% B4 .

HAT, FFeshiEErAr B SR E S L HHMIzE R Stack M1 Marcellus
TUESIFRATENE, R 7 7/8 Je-FFLIF, XEEHHATRNMINEGR, @
R FH AL B, B9 R GeRe DL 350 B/ IR BEIZ AT, B KPR FE R =1 ROP PEE,
DB TR RS B (BRRL 4i%)

SWRI ZFFEX & THRIRIGUESE FHE RS MR R LR

2 H4HMEE. ERRRBEERMIFAR (SWRD IELEZAT—MNEA Tlkit&)
JIP) B —Wr B, DABGHE AV AN R AR Sl AL s R G & BREG R B P
2 (JADC) #iFF THEZE 14 (DEC) #b#E, BRI BER A R G0 AL I0IE 5 A
(IV&V) JIP ¥ H RARIKERGE 10 AR, X H B miz g . i &
H 2% RS BE AT 4 258

n>|=|:|

7 JACHR#: High-dogleg Severity RSS Provides Cost Savings

Ptik: https:/www.epmag.com/high-dogleg-severity-rss-provides-cost-savings-1727161

8 JRCHriH: SwRI supports joint industry program to verify drilling sensors and systems

MAL: https://www.worldoil.com/news/2019/2/4/swri-supports-jip-to-verify-drilling-sensors-systems

6
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SwRI & e R4 T2 # Maria Araujo 78, SWRITE4rHT. 21 F1 H sh1k
FEIER T AR TFEN V&V TMAHR, TH T2 EBEATE, GFha
MRIR . SWRL FH5HHHATIL B R E/E, X RBEAL B R A AT IR A HEF .
TEER—B B, vt KPR BEAN B R b b s FH A RS A R G AT 02, DA E
V&V FriE B E ARSI, H o i A e R R G . 93Tk IE =GN AT )
fERER . WRMARGIEN V&V KAt N A% P #S2 78 . AN 7 AT LS IR
FATTRR ™= i, 25 AT LA iA) 20k Bk i S PRI DR o AR AV R AT DA R AR v A ik
IOtR T #ERS, AR AN 22 AT S /N BT . [FIRE, 2 AT DABE R
Hi 7 18] 2 IE S AR A R Gt BB P02, A R AR IEKER R S AR AME @ 1P A
WG AE 25 R g R 2 e NSRRI E B R e R (FEXT RwmP

R LR A T T B AL e

2 A1 HEE. BRMHEREAF (NOV) B A BlackBox HD 1. HAEWS7E
Bk BUSCEE m R IO IR AR B0 125 R, SEIIL AL RSO
BlackBox HD T-H & —Fc {200 TR, mlids K& 150 /hef, FELL 800
Hz [P mAN I R E A o 1% T AT DURCE ARG Sk LI A7) ) o ik B AR £
A&, MIMF= A B AR S DL . X a2 NOV $RAL &l
FHARACTRSS Wk DAL 5, &P &A1 NOV LAEEAR A0 ) 32 705 K o i B
PR B R ] DA SR E T ) X 3 LRRE LR AR T, TR AR
SR A BT SR, DA i ARG I R I B AR S AT AR
(FEKT RwF)

BHGE HY SeaLytics 12 SERTISIE, IREEERFHMW

20194 1 H, MAHEAAT (GE) KB &SI, i i &4k
(R BT PR . DL SR i VR (BHGE) A Rl ZEAE 2 1, FRIOI 25 P 450
St T S R P R 4G A HE RO,

HOF R, DU AT ML IA M . 36 [ 22 4 RIFR B3R (BSEE) R A 1 3
FERUN, SR AT b st WS A R . BHGE 1IEA/E%% 715 Sealytics 1A BSEE
I

9 Jii SRR In-bit Logging Tool Helps Operators Optimize Drilling Programs

Pdk:  https://www.epmag.com/bit-logging-tool-helps-operators-optimize-drilling-programs-1729316

10 JE3CH#@: BHGE AM: SeaLytics offers real-time monitoring insights to enhance operator performance
Ak
https://www.worldoil.com/news/2019/1/28/bhge-am-sealytics-offers-real-time-monitoring-insights-to-enhance-
operator-performance

7
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BHGE (& H 7= 5 KA R4, W H %4 1% Bob Judge 1%, BHGE ¢
PEsit b iR S, RSN KRN, 1 METTVRAT W S A8 o . AF RSk
i, ZAF —BHAESZRISERAME, WEMILZEI-TFE540E, D
AT

L5 BHGE [ SeaLytics(F & [ —Fhidi 15 4 ), F08 DA 1) (1) 5 =
g, JEERRE M —HETFWEE. BoRfaothfds. A, (X — SN /e
BSEE f#sk. F—3, BHGE &Lt | —Nadiff, DARIH Ik i 27
&, %P6 TS B I E A IR . BLPE, WIBAFE SeaLytics USSR
Bl , ARG HALH S Well Link, Well Link 78 4774 %, MM /& BSEE F%
Ko

) BHGE SealLytics z It 4533 X\ Well Link 1F7E A Diamond CSA i HLHC & .
BbAh, ZAFRALE 2019 5 S OAME T B RRE T 2 HAahs T &
ARe MIZIR G P26 (BhiE i)

FracGeo #EH ST H L2 DrillPredictor

2 H 7 H, FracGeo EAHEH KB DrillPredictor, X&— T =M
B Web RS, PR SEHARASE AR AT HE & Fh s S 7 . IS uE e ARl
FH SR B AT 2R A R 1) o FH 3R T B IR B8, DASR A AT s 2R A B %7 ] AR b T 3l
JR AT ) 2 S A B R A4S B

DrillPredictor fff H FracGeo L7 IR IENIELAE (CMSE), & W] LAf# SR AE A
KRG ese (BLHE RSS A ik ) I M EE# 42K « FracGeo ] CMSE &
REF TUHEIRIE R RFLERIE 0 B Jg RIRZREGERIINITT Iy 20 55 R RS 7= i
SR JEAE R 5 37 RIS X Sl e 5%, $RAIE 2 M oe A S, S R A S50 (4175
REEIATEAN . XL TE I OELr . OB K & RIE A A H B AT IE

M & WAL ST K EI S Peter O'Conor Kun, ZHARK— KA L ATE
AT EEE, BN e R AT R L aR 2 s, DRI AN 75 B A 41 2 FH sl s A X
B B T B, 1A AR R 4 MM A A4 A RSOAS TN 42 75 AT 2 R 9 8% R 55

(FERKT HP)

11 JF3CHRE: FracGeo launches DrillPredictor software to optimize completions
Pk https://www.worldoil.com/news/2019/2/7/fracgeo-launches-drillpredictor-software-to-optimize-
completions

8
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b
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U\\\

% E N ARER AR AT F 38 BRI X 3R

2019 % 1 A 31 H, N5k ErAF (Baker Hughes) A 7 T4k 1 /Y 1
LRI, ol HTHZEH ALY &k BRI HoEs; e
JIN BN BEPZ RS S T HE BV o R R R DL R PTG B R

TGSk SOVF B BRI MO B MR A, 45 T AR RIAa e, M
MR | HARAFHE e, [F FESERIA 246 R (PDC) VIEI o EA I
VEMV A PRI RBIR B AT o 122 Sk (40 70 70 DG S AN ) AT —JREAE ) S At o 222D T
AT T b — AR ) R B FESEIT T) A B RTUIHEI 7)) 3= DTHI oA AL 1
F I e e 5 77 W — B AN AE . — BT A, AFE S ] A BT DI
TIW EVTE ST AL T = VT o F Ja e i 05 — TR A AT o 28 IR RIE A AH
X5 — TR A AN AR I BE R e i, FG b 38 TR A A AR A 1) 40 A7 AH
XTTFAEENH (L) RAXNIRE . AHAH 4 58 2% A 5 AN TAR B kA o

M85 R AT V)R otk A T — Mt EE AR, L e A EE AR O
BRI TR Wit BieE o H T RN S 2 BRE . e
TCAF AT AN B R R e, I HATAS AN T B Mgkt . el ot ae &%
ER TR ERE ERAR R 7. 2% TR S % 3 b 7 PG H- h i

12 JF SR

Earth-boring tool i.e. earth-boring drill bit, for forming wellbores in subterranean formation, has first shaped insert
for exhibiting greater exposure relative to second insert, and adjacent blades being entirely free of second insert
[l

http://apps.webofknowledge.com/full record.do?colName=DIIDW &recordID=201911645T&log_event=no&searc
h_mode=GeneralSearch&qid=16&log_event=yes&product=UA&SID=8E35H7KYCmaj13TvJ5E&viewType=full
Record&doc=1&page=1

13 JR AR

Rotatable cutting element for earth-boring tool, has rollers that are configured to rotate relative to substrate and
sleeve and to enable substrate to rotate relative to sleeve

Ak

http://apps.webofknowledge.com/full record.do?colName=DIIDW &recordID=201911645U&log_event=no&sear
ch_mode=GeneralSearch&qid=8&log_event=yes&product=UA&SID=8E35H7KYCmajl13TvI5SE&viewType=full
Record&doc=1&page=1

14 JFChRE

Cutting element assembly used in earth boring tool such as fixed-cutter earth-boring rotary drill bit, has retention
element that is arranged partially with in two grooves

Ak

http://apps.webotknowledge.com/full record.do?colName=DIIDW &recordID=201911645Y &log_event=no&sear
ch_mode=GeneralSearch&qid=7&log_event=yes&product=UA&SID=8E35H7KY Cmaj13TvI5SE&viewType=full
Record&doc=1&page=1

15 JF3CHRA: Rotatable cutter for use on earth-boring tool in subterranean borehole, has seal adapted to maintain
constant sealed volume between rotatable element and stationary element, where constant sealed volume is filled
with fluid

Ak

https://apps.webotknowledge.com/full record.do?colName=DIIDW&recordID=201911645X&log_event=no&sea
rch_mode=GeneralSearch&qid=41&log_event=yes&product=UA&SID=C1q1Y619LB{j82Cskal. &viewType=full
Record&doc=1&page=1
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TSR NEE W ER IR -

[ 77 Bl e sl Sk H TR PIHIToE S R AN, 2R
€ 1 BRSNS — AN SOKIE, IF H BRI AR 5 56— SORER AL,
FhsBR € 1 EIRAE A AR 2 — SN A . — R R e Ak DI HI oo, A A
A S B8 T T ) 22 A8 A R A 5 AN SCHE AR o BRI 58 3 — KRR T BAR
R 25 AT A 2R T ELAR B R0 S AR S L DA B BR 2 5 L 2 AR 1 % i v
s M. PRE ORI I EAE S — NI o, B> i AR S IR . 12 T A
L2, O IR LI, XFEAE AR ESE O LA EOL T, AT e (1Dl H|
TRl AN BE RS RS BR o R IEH TARSAE T, O JEIA AT LR AL (K 772K ml g
R DB e FORSF AL S 30 b, (BN o, W] BERE A DTN o AT mT LAl 35T 1 3%
THEATYEE .

HEIBOR N T DR R R e % oA RS 5 o 2 RO AE e S AR, S AR
T AR . 5 E 1 B RAREE G 1 7] B (AR IR AT Sl B ) (8 A e, Y
BT ERIE R A . VIR BAT Al e oot mleds ol & i SCE 8 I
IV o [ 5E 7o F AT BN ER 70 rT e TR I EAR o nl e oot VG DI 3%
RIS [ 5 TC A F RS Bl o s A B AE W) WG Te AR AN ] € Te it 2 18], fRHF
oA EE AR R AR A B . (RRS. AR 4Hi%)

IIZ K PASON Q&) A FH—FssE HE B ehisHl 5%

2019 41 A 31 H, JNZ K Pason Systems A& A T —FghH1E L B 2h#%
M7 Rl — RIE R R AR 4, R IELL B B B 3 Bh R 4
R FLEE R Rk SEMRT B [ JBUT B Rt s ViR D2 Lk B Bl E] B A A I S B
R kR R AR

ZITEAFREFI AN AN ZIEI SR, RS — IR
TEIEARYE — e 2 S T R . I — A e s hleh 24,
FeiE A2 — R R E 2 e A IR E R E TR il Sk — A e A A S
£, B R ST S ) — A MR 2. (BRI i)

16 JF3CHRA: Method for automatically controlling drilling operation, involves automatically adjusting
controlled drilling parameters in response to monitored controlling drilling parameters by using recording of
controlled drilling parameters

Ak

http://apps.webotknowledge.com/full record.do?colName=DIIDW &recordID=2019116457&log_event=no&searc
h_mode=GeneralSearch&qid=1&log_event=yes&product=UA&SID=8Ebx1D6abdGHqB71QGK &viewType=full
Record&doc=1&page=1
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XEMREBBEMARLA T —MATEAAESTIREDH
WHESBNRGNT]

2019 41 H, B AR EEIR ARk 55 A 7] (Halliburton Energy Services Inc)A 7T 1
—FE L A I B i RS R e sy . fERARN T, &1E
FE N B A SR T b R e B B2 T I A A, 2 S T
G T . T T RICEE ik, RS EREMIEF LA B by
GI M R I B 2 TE S5 S8 M S T, IR T FE(E S R A TR
fiE

T ] N R E R IR T TR b, TR S T . ERE
BT F R ELYE D IR R AN 7 b B S SR AR R ) o R YRR R B R AL

(KRB HwiE)

X [E ACI R BEIAF T —IEERRE R MR F

2019 4 1 3 31 H, AOL Gt QI A m AT 1 — Wik T8 18 AT AT
& FIe,

EIEA IR BAT T SR s, BRARTP S T AiEhl g B
eI I — A AR R B8 2 P9 G 6 P B e oR A AT AU IS e A e
TEHA SRR AN TE A 1B AR 4 015 5 o SRR R U B 5 5 JF R B e o s
T FeRas AR A/ BUR S a0 . GRRsR 4i%)

X EMERMAR QT T —Hh R FHE IR RS

2019 £ 1 H 3 H, m BARWREHAR 55 2 7 A7 1 B SRUKP I IR
AR A EEAT G ARG Gidt BRI B S 1) B iRy APE ZE DB I 4%, JFRELLE

17 JFE3CHR@: System and method for analyzing downhole drilling parameters using an opto-analytical device
P4E:  https:/patents.google.com/patent/US10167718B2/en

18 JFI3CHRA: Probe for use in piping assemblies, has set of addressable transponders including set of controllers
and for transmitting and receiving information by set of addressed datagrams encoded within probe or within
piping assemblies

Ak

http://apps.webotknowledge.com/full record.do?colName=DIIDW &recordID=201911644Y &log_event=no&sear
ch_mode=GeneralSearch&qid=1&log_event=yes&product=UA&SID=8FeKNPHRUhjZZw2BQI&viewType=ful
IRecord&doc=1&page=1

19 JF3CHR@: Bottom hole assembly for use in e.g. horizontal wellbore, has high frequency blocking filter
coupled between legacy sensor and single wire bus, and blocking communication signal from communication
sensor from disturbing legacy signal

Ak

https://apps.webotknowledge.com/full record.do?colName=DIIDW &recordID=201902097]&log_event=no&sear
ch_mode=GeneralSearch&qid=38&log_event=yes&product=UA&SID=C1q1Y6{9LB{j82CskalL.&viewType=full
Record&doc=1&page=1
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SRR T AR AR NG 5 T IUEgE 5. 24P KT, EE, WReEE
LRI A ARG TR o R T A A DR 126 396 HEL ISR 10 P SR AT L 5 35 PR HEL AR
ST SRR AT 1 = Q PR, AT BH 28 78 4545 5 o B R Bl s sk 70,
B b2 R AT, ORRREE LA ENFNE T, JRERIFE AR A S .
LA FAT AR5 AR I A SRR B 0 R 0 (R) TR Ve IR 4 o o 20 YU B
WS 5 MBI AR R I B H LR R 2 o 28— iy PRI REL S 8 A W 15 AE A% G AR I A A
FEG R Z 8], IFPHIESK B I WL SR B IS 5 T I S S L g s 5 .
55 iR R ZE A A A R AR A T 2 18], RIS 5 i B
(KRB HRiF)

Z[E SEABOARD ARIAHFREREE

2019 4F 1 A 31 H, 3EE SEABOARD AR AT TRz E, B HE3IE,
FPu R, T A R AR SRR M LA R A AT R SR A AE R0, i3 B AT
AEAZ BN TR IGO0, X Jeiii i AT 44 .

TR AT R B PN DX A B RS R . PRSI A 1), RS T EER
Fo Ak N AR T AR SEAR R B, U T AR T e R A2 3l , FH4s i &l Puimifx
RTINS He o a0t ir B AR AR R PR A, JRAT EAE N BRI S8, A0 fr B
FEIREE TR FEAR N PR S B, LRI TALE . (Bt i)

XEHRINSLRINTFEARELEFIBENHEH RS

2019 4 2 A 14 H, SEE TS DA 5 AT BA TR 6 R B R
SRS AT ERECE AR, AR X SR T S ke fd = I EEA .

2R A R GLEAT 2 MG AR AT AR PR O 1] 7 1) b sl L
TN 3 3 o A 0 73 B80T 0 P 00 Al Sk 32 10 o 10 2 G 42 ) B3 sl Ak 21 8-S R s
I8 28 ¢ fo VI I 72 14 I 77 T BUsh it 2R € A B AL B R € B2 1 2 Bl T
E R AE L. W RGE FL VR By 1R 2B FE TN S I BEh i i i i &
WM LR L. (B HmiF)

20 JESCHRAE: Hydraulic choke apparatus i.e. electric-actuated drilling choke, for use in e.g. oil and gas
exploration operations, has position sensor adapted to detect location of translation component within housing for
detecting position of gate

PRk

http://apps.webotknowledge.com/full record.do?colName=DIIDW &recordID=201911640X&log_event=no&sear
ch_mode=GeneralSearch&qid=1&log_event=yes&product=UA&SID=5A5dz3qrm7BsUf4e7 Av&viewType=fullR
ecord&doc=1&page=1

21 JE3CHRE: Drilling system with flow control valve

Mdk:  https:/patents.google.com/patent/US10184296B2/en
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£

BP #%# 500 FRTTA TR AT ERERAR?

1 H28 H, EEAMAR (BP) WEHFHEAFRR: CHE 500 HETLE
VURSFFRHE AR A KR TR, DL — 2108 Bea k25 N T8 #e (AD
METARE JT o X T GERE SCRE BP A8 H AR A R AR S0 55 AN TR 2= B
PLER S IR RN L2

H AT, ARBrEAR Y8 A " A N TR RERAR, TR T — T = 3k
B 6. %P6 A — RV DIGE, AR “aiR B, BP &
FRZTF G Rt THuET . HERYEE ., SR EHAE R, 1% SR IR LE 5%
FAE . BP L 5] LAUj )X 54l I DL B AR TR 5 W e — L8 E M, e
RN T8 B b 220 X 288 SR AR I DU AL o B AKE 4 vt O R T H AR 2]
fift Z A A U, BRI . AR [A) 44 90%.

EAMNTEAE T AW 4N “3il (Sandy)”, Tt ek DL SR P FE ff R
AT AR P AR B OB, SRAELE H AT TE 2 M %, B TRRIMAI S H B
P T UHERA TR

X TR GEKs 2 B TR S BRI N T Bt AR Tl 3R, s Wiz &
A BTSRRI B (BRR HiF)

MR [E| PR AN 2 1 & 2 Bl R AR R AR Y R S 1

1 A 23 H, #oriERiE&HEE. HEMNRSIEHUER Ashtead Technology 5
4Subsea HEALEFREIE SAEIKFEIC R, B E A M RIR T BR B AL A%
FiR o ZEVEIKIE R RIS S S48 AR TRERE S AU B HIRANE R, A 2
PRI T 7= AL e iy, T D128 7 BRI 5 1 2 PR XU A AR

RG-S TEWMY, 4Subsea ¥fifid Ashtead Technology [m]4=ER A i FI K AR SAT
PR H B TSR RS . 1EAh, 4Subsea FE R R FIH Ashtead 175 22 AL B 3s
it — BRI m TR SRS -

Ashtead L EF= S 414 H AN 4Subsea 14 8%4% , 71 3K15 4Subsea KA~
FANREE ISR T 5K, Fik— D A, 4 4B RS . 4Subsea ¥4

22 JECFR@: BP Invests $5 Million In Artificial Intelligence Technology

Phk:  https://www.epmag.com/bp-invests-5-million-artificial-intelligence-technology-1729581
23 JESCHR#: 4Subsea, Ashtead Technology Enter Strategic Partnership

M4L: https://www.epmag.com/4subsea-ashtead-technology-enter-strategic-partnership-1729021
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i Ashtead |2 A &M 8N4 G AR HATFERA T Bl maRE
o ARET ., A ZCREOINIE A 130 24 00 T, I SBRG &I T
A

4Subsea H AT H Peter Jenkins £on: XFhE1E K R4 H Bhia s w18 S
Y JEC T HH O T AH SC RS R A . (RSt 4mi%)

BUNA TIZR AR A B L MS TR % 3D fTENRRR A &

2019 4E 1 3, IRAIIAZRST (WorleyParsons) £ 71 37 ¥R Rl 2% A FIEAR
PSS BT (Advisian Digital) A1 f& Tk 3D 4TE (3DP) H AR /A 7] Aurora
Labs 3 [F] BEZ — N0 i RARAR S BEIEAN 2 ZERERE AT M ¥ 39 44 1l i (3DP)
R ZEER L, 444 AdditiveNow?4,

ZHON 3DP HRAE T S FR R A 3 AL AL AL 7 KRR T -- K A A S
R AR A TR %, HUAS (1 3DP TR 3G, BTt B T B AI4E
Tt ) 3

Advisian Digital 1% S0 0] 2958 « /RFEBL: “3DP LMk AR AT 5 A 7
AR fHE T —ANERHINLE . 3DP REBR B A R H AR 7= o, B2 s FEh A B AR
R ] A R s IR R TR IR A, B RE BRE f E H 4 e B
filo 53 Ath 3DP R4S ANIA], AdditiveNow 2> & 38 £H i 21 i i 7 S —HR 5 75 R
58 i1l AT 25 BT FI AL (AN AS R 38 1) TR ) 380 A= 7= I 2

Bolto #h78iE: “xtF Ak, FIF 3DP MARIGIAEIXFEZ 5 . Aurora Labs
T AdditiveNow $RAL BT ENEIAR LUAE Gede R 10 15 (BRHHE Hi%)

BHBES AR SRM FRIRRIEZEES

1 H 25 HEgZEAIH B . @A HS AR (General Electric, GE) 1E{EA—LE
BRI B RS f i, Wik 22 e i e v X 5E B s b s e, I HoBR R
12015 SF i A BRI O

U W ARARE I Oy RS 0L, A T AR SRR LA S o IR IR SR
AT E5 9 A3 kA A 36 B 48 50 5 W) B AU BRHIALZE b B b A, % S8
WABIHLZE = AR, JERM 1 2 S H T 4% .

M ERFE R B T GE o) H RE B SRMIER N, BRI

24 JRESCHREL:  Advisian Digital and Aurora Labs unveil 3D printing solution

Pk https://www.worldoil.com/news/2019/1/10/advisian-digital-and-aurora-labs-unveil-3d-printing-solution
25 JE3CHR#E: GE Urges Speedy Fix For Power Turbine Blades

MdL:  https://www.epmag.com/ge-urges-speedy-fix-power-turbine-blades-1729341
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TH AR TTA TR MK, It B E AT E Larry Culp i B R A 7 F)
AT B B Bk AR . —

RYE GE =& IR A =AM N LUk, GE AW T BN HEME Bk
AR BIRN W ERIR, %A A RS IR KRB AR A, LR
SEBRSECHLBN BRI A R . &7 ME ] H P, —%sa N igiE
FERIRABA T E T ORI

MWW N &R, GE HikZad, EHAENIESR FRT, MR
AR LT 0L, A5 KBS IR SRS AT I 8] 220 T 7,000 ZNEE, - T2
R URE A i 8 S LRSI TB] 2 25,000 /NEF, GE 2 538 ) 2 7 R A 5628 T (2
Wo

2015 FFAEE—F AN B, FFFFESKEET —5 GE 9FB B
BHLE, ZHUT R S48 v g W i) HA RS S HLAR S L. 7658
“h R IR, H 2015 fEFFUG, GE A FELIT AR OB R IR E IR OB 4
AR T2,

GE A w5 RESE L, BRI EAE 2015 SEp R 2E T, {H GE ¥l FF A%
TEIX A ) B 22 50 H: HA SR RURHL . GE A R ELS BB A — 1 A B b R
FER A OFB RSN IR R A2 1, HA RN BT Kb . TE S8 %
M R e 75 23 52 OFB A HA ZRIAM LA AR AR BRI 43 M 2 117, HA R AR
FLELH . {H GE ARIELLHE < 2015 M- F Wi sl A R #1582 V£ 41
BEE.

PEFEALICATIRIEFR, GE AFIAE 2015 SR T —MNEAMI BN A LR,
FEAE v N L) B AT E TR TR . A Gsont OBt HA U8 4L
(A5 K 9D AR DG L T BN RS . HAR R h AR R R, 24610 H, &
A 6 GHLZR T i B I . ZA TR MR S AER, B LR
T HA BSEHUE I E], BRI R T — @ WM 55 sem, EHuHiina “ 2%
[P it £ BB DK P A JE B8 1 L D K 2 S R AR RR SR .

GE kS:AE KBVR M) KR T3 RSB Bof ) HA L BN, RAETE
BIL LN, COAEN T RANF =ZH Vs KRG F AR K&,
{H GE &R EAH XNER T =8 RAEBHLT H

GE A IR /RIX I Fr i b i) « B4l 7 e AR A I, R
T “/PNRREE” BRREMR DL, T GE Kk 4.8 /2R TT A TAM F I R 4E S AN
RIE R .

PETE N LiFEfE, BHBRA R EENKY 50 & 9FB 1 52 & HA w4l
LRI, TR AR T i 0 AR S R R e e AR R ALAE T R
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P o
PEEAL LT IRIERR, @ HEASAE 2015 TR T —ANFA ] AS A2
TS TR B e TIBR TR (B# %%

BERER L ForeSite (UL BES

2019 1 H, BEAEEEFRE R AR (Weatherford) XA =LA & #t4T 1
HORHGHE o SHTRRA B 3 BRE 2 — AR T e 40 B 9 e 21 FLE SR R G (ESPs),
HONAEZER I N T e BRIk e 7128

ZF G ESP R RSETTN A, ¥R TR T AL AT IR
A UjRE. TN ESP MR & A 2 BdEAT S, XA e 3 A AT LAk /b i e AT
2R, ] LI S 32 30 80 BRI R R ek A AL TR A A = 4 2k

FEFEZE AL R AE O P AT 28 T . S5 BRI ATz LA e 7111
Al BT . 8 S SR T VAR VR B4R IR JJ--ForeSite 7] SZHL S AL AL AN
s, LA RETE . HIREA. A TEE.

ForeSite WLIE W A LLIFAT 10 & i1 B . 45 & 50 ik B B I A 244 1 CygNet
SCADA A, ¥-F & BRI AEH ] MR S AR ). A M IE R i1
ITIFIE] . A E B ThEE T — AR E 3 R St ForeSite Edge i1 1 & #% .

5, 6 R R4S A 3N AIE IS ForeSite Mobile fEILZ AT R I T
VRIS Bl I e

Weatherford T 2017 4£ 5 HHfEH T ForeSite V&, % & ¥ 5 T EE (1117
55 BRI S G, DR S AN A1 & Bl I 7K 2R Hb T 5 A 12 e

(B h#p HwiE)

ERAHFHES AT 2018 FEEEHMMR

2 H6H, ERMHAESAT (NOV) Afi [ H 2018 F4FEEHAEMN
2T

=i b, NOV 4 QuickLatch™ & #2488 5| A H Elmar™ £ 1% 2 FlH R4 5
B D T R N AN B AR LS e B R TR R R H AL Vector Series 50
SelectShift™™MHL1,; 1 YK AE [ b i 3% b A FH L TruVertical™ T H.,

26 JESCHRAE: Weatherford has introduced expanded ForeSite optimization platform

Ak
https://www.worldoil.com/news/2019/1/24/weatherford-has-introduced-expanded-foresite-optimization-platform
27 JE3CHR#: National Oilwell Varco Reports Full year 2018 Significant Events and Achievements

P4k https://www.businesswire.com/news/home/20190206005746/en/National-Oilwell-Varco-Reports-Fourth-
Quarter-Full
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EERTTHN, NOV 4kay R FEAT I & (MWD FUBA &I H: 7 5 26 1) 4 Bk
ST, NOV RINHUE A 5T (SSY™) RIFAIEEIR RSH) APL /K N el B
{145 R PG 1) CentraisElétricasdeSergipe SA (CELSE); @it J1AN <8 116 38 2 i)
ReedHycalog £53kHUAS 1 HH &M ERE: NS KEIER NOV ¥ AT S 851
1ZI% T St MPowerD™ HEIE 14 (MPD) il /& fil MPD #5811 R4t ;
NOV it M [ I —ZRABUA M A A 3RAS 78— MPD SRIGITH, 7)1 1
fifi = MPD T3z K1]; 7EB S8V 8RN 16 HTH S, NOV ¥ eVolve™{JL fL. 1
LIRS I E R T 456 2 el BHA B IARE4y, $R4L 7 s gl it fe,
AT T AESRL W TAE R 3 B2 E 4L Tuboscope T N EIRZ RS H 4
Al

A, NOV T 2018 EEEPUZELT M J LK P B IF e 7 Ho# . TRUE-
TAPER™XR JEZE0E W58 . NOV [ XL Systems MV 55381 T4E 55 VU= FE A
R 7 BN TAT K, IF BIES AN ZEEE LI 1 100% T B R EE . Rig
Technologies #B [ T28 VUZE B IR NIESHEK T 26% « NOV [ Delta™E A& H21E
EIUZEFE A 24 K H 17172 %, Grant Prideco #3325 % B A K H Delta 7= i -

(FEKT RwF)

CGG R /B PEY RMNER ZBIEES

1 A 15 H, CGG A FERRxCATFURLE R g0k B 2t iE 47 — WU ) w8 B =
=8
£ CGG KM e iy M E e B, 4 ™ & R ESHL, 306 P79t B
(792 “FJ5AH) 1 Chickasha Extension f&7E CGG ILA kL 1200 “F 7 ot
(3,107 *FHi B B9/ 78 15 A 3E AT 10 o 5 i R ASORE 2 G 2 kb [X
R FUIE O B aF BRAR, B FEIE 94T Meramec. Osage F1 Woodford 3754 [ &
o
Chickasha Extension £ 1~ 3% [E ff 5¢ 4 17 £ /1 ] Canadian. Grady #! Caddo £,
#7584 CGG 1 Yukon. Chickasha Merge 1 Watonga Merge 3-D i 2 5 /& i &
WHAR MR 280 . S IAWERESHUR, HE I REE % AT &8 &
FAG SR AL T DLATIRAS B HE H 7
2019 4F 5 H KR AEPOHIRIE PostSTM AU 4R - i 452 7 R A B4 2019 45
7 ARIE WS R B PreSTM, 2019 4 9 H PR ) 25 1) [F) 14 predm, LA
B J5 BT A AL 7 % (Reservoir Optimization Package, ROP). ROP W8 FHHf &

28 JEHR#E: CGG Expands Anadarko Basin Library With Scoop/Stack Survey
M4L:  https://www.epmag.com/cgg-expands-anadarko-basin-library-scoopstack-survey-1728281
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P S8 DA A BRI O BR AL 7 0P o X HE 77 SRSl AT W BB b T A%
FEC BTG O, 5 BIs 8 R AT R AN i R PR B2 A2 =R i e

CGG W E FEPATE Sophie Zurquiyah #7~: Chickasha Extension 7R 48K K}
T B B B AN AR X A B LA B PR A RN R R R — 28 TR,
EPER A B T S5 g . B AL B E R M X, JF2E T
HEREBRITEE ). (B %)

EKRERFIFABTAFH T LAER Prime 22 TR M SHAR N AIA

1 A9 HWEE . SEBAL T A £ T 5e i FI A B AL A 7] Post Oak 1E 1
J 8 HE/R, &4 Prime A $24L T 5000 /3L ST BRI, JF3ER Prime
HPRIB\¥E 5 Post Oak FL[A#R 5T, 1ENETEIKFER R —EB0.

Prime /& — S S AL TR Wi () BRYE A T THRALN R . %A RlIese gt 7
—AF G, ATV — D2 ol R & fliE A R, Prime ()5 88 B RIE
XTI A5

TEQIS7. Prime Z B, Syversen X HHBAR %25 | H Riverstone Holdings 3¢
FFI1) Abaco Energy Technologies LLC UL J ILAE 2 B4t VUHA R A = 1+ /A A
Dyna-Drill Yi)¥) BasinTek.

Syversen ¥] &8 A H A FIUE K K J& Prime, F p5 9y B N 7 T HE 5
O TFT R A A = B fE TR . Syversen fE—17 75 AR IR B PAE K A 1
A HLIG AT S )38 b R SRS WSO, SRS ANE . 7E5 Post Oak & 1E LA, Prime
FHR TS H RIS S AR

Post Oak #HF 4 Philip Davidson fE—1pr kT A1TEIKFER R AR
e SEAE AP & A HUZE ) BTl I G A\ 4SS, Prime A AE ) NPT
ARG AHRE FRALME, T Post Oak JHAFE EIX T T A 8 B Z 4 AL 5 A
X (Bt ®wiP)

DynaEnergetics SEAX T #7 DS Trinity™ & fL R % B9 IR 1714 36

2019 4 2 H, DMC Global HMk45#617] DynaEnergetics A, HofrA DS
Trinity™5f FL & Z8 I BL37 R 36 i T R IE 2 100%2°,

DS Trinity £ —F 1 EHAG =M %7, & DynaStage™ 5 %1 Factory-
Assembled, Performance-Assured™ifif L R4tk 7« 74 4 5%~) OD (4t

29 JREICHRE: Venezuela taps obscure driller to replace big-name oil firms

Ak
https://www.oilfieldtechnology.com/drilling-and-production/01022019/dynaenergetics-completes-field-trials-of-
new-ds-trinity-perforating-system/
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RefRIE, $ROE TAT AR LA, otk 1 il 4™ i g .
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EIBRE 4 S I 7E R A4 L 55 P B SN SRR

1 A 7 H, Wintershall GRE4552/8) Fl Seadrill EAf: i+%1 2019 FE4KEE H 5D
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=g TES TP

B E AR T RIZERTIE 7 AP KR (WestMira) BiHF- & b 22 2% i
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30 JEXHriH: Wintershall, Seadrill To Use Automated Drilling on Newest Rig
Mdk:  https://www.spe.org/en/jpt/jpt-article-detail/?art=4944
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31 JE3CHRE: Pragma's Downhole Steam Injection Valve takes next step towards North Sea reality

Ak
https://www.worldoil.com/news/2019/1/17/pragmas-downhole-steam-injection-valve-takes-next-step-towards-
north-sea-reality
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32 Mhk: http:/news.cnpc.com.cn/system/2019/01/23/001717981.shtml
33 Mdk: http:/news.cnpe.com.cn/system/2019/01/28/001718426.shtml
34 Mk: http:/news.cnpe.com.cn/system/2019/01/30/001718652.shtml
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