—t

www.kjdb.org

RS 2016,34(2)

SCIENCE & TECHNOLOGY REVIEW

T R BN > w) A2y 2278

K GLWHR S5 B

BhiEHR ", SKIR IR, E i

1. R BH KRS BHIAZFR, KK 163318
2. B & dmEIR T AR, A% 100083

WE SHTHERGHREERCHIRNES FATERHERUER, HETHRARNETEERURS, N AT LRl
SHEFZERMNARSH S A BB ARBLE, KIEXBETENEENRNEREFEEREMRRNIESNANSSE, RITT

AR EABERR THLSEELTESEIE,
SR KHUR AT EEMEE; ERl R R E

20114F5 H , 2R 4 %1123 7] Mckinsey Company & i
TR BHT SEF A T B — A AU U R Y,
brabids BRI R . TEARRRII S AR BRHE
R SR IR 2RI NS kD . At 2 i s i
— iR B, A I — AR R S, SR T
TSI & W, LA K AT R s sy
PS5 B OB 0 & e B T BB — R R A 4
B RAY s BE IR E HEL TR HLERAE R AT BE ) A 4
15 5 — FOtLr i s RE S TE BEmBe ). &
Z AR BRHHEE N R R B E T RS BEA

B A A FLIR P E A F 2= 3B R e vy B aih
b T B R L SRR 2R S 1Y S A R G ) R Dy FE B
A o W SO 0 R AR A T — o RIS, B I %o
HEGE PP 5T T B Hh e A R B R T R
BRI B B B R H M O X, Ho,
IR ) B RS U Sl P A T SR, RS R
BRI EICHE = A Sy IS, AR LR B SRR 47 40 A
A BT R AR OB W s =R I U TR
A AT 1) 07 2, =R T A RO B T A ) A
P BRI AR 09 =i, P i ) U A 0 T
PRSP BLVs ) TR RELC 38 M2 40 KA ok 1 6 e
TEAEBIE SRS o Sehr b, H R AR ol AL IR U
Ay EOE R RE i B R BE . B REL i AR BR T
AR V2 AT AR G I RS 7 2 23

KB 248 TCHETE 7] 25 2L I [) o A 58 1T B FER
B A T EL N AT AT L SR R A BRI 55 1) KO R

B KBRS LB R 3V E X, BIAH K&
P 5 1 2 3R B (volume ) 2 FEYE (variety ) 15 3
P (velocity) o BRILZ AN, A& 4V 1), BP227E 3V 1
BEml EEEM— R RYRAE . TR AV BBLEIEA G —,
1 % ¥ 2N H] (Internation Data Corporation, IDC) A H K EL
P38 07 24 HAT (M (Value) ', B (9 00 (8 A A S 80
M i 1 A RE o TT IBML T Ol R BB a0 SR HAT I S
(Veracity)™ . # 1k H AT, KBS SUE T R 1) 20
A E I S o e AN =0 AN WY AN TS SN €7 )
FI WU TR 1Y A IRy X SRR AL G R 18 4 T S R
FE, IFOR MR T T R i) R SR TR, DA ATl ek
1) TR B R AE 52

1 HARKEREROTRIES

AT R B R T e 7 TR AR T 20 B B . AR Z2 1]
PRl 2 mFEAR BACE B R, CIB R T B R A
a2 /] E A B BOR R R G S A i A
GRS R R A A A i AT B REA AL . R
P A M) FH B3 R S A A 23 M, ST A S T A6
T, AR A 7 B A [ L, MR 0 B 4 SR A 7 S ik
Ty RPN SE 3 o FRTI0 2w E AP B Be i K8 BUIR 5
FLIERE B R EE B A — 7 22 3 AN S, 28 W) Rk
Pam A A B AT R AR R
1.1 REFELAERERAEENERRR, FFEH—HE

B
PUHR i S i), Ak H i, 2 ml (s B e e h B

B AS B 1 :2015-09-30; 5= B H#1:2015-10-31

VEF A Wi 1 LA R A AT T @ kil A TAZ, ©F 43 48 1 haixu0825@163.com; K B4R (GBAEAEH ), BT B 2B AT, A5 7 v A A w IF

&, ¥,-F45 # : ymzhanghj@petrochina.com.cn

Fl AR e, FROEAR, B R T R AIE A 3] A 2 R G AT 5 A [T]. AHFAR, 2016, 34(2): 178-183; doi: 10.3981/j.issn.1000—

7857.2016.2.029

Bl 178



—t

RS 2016,34(2)

www.kjdb.org

B TR 2R BT K 5 40E it T 5885 ik
55 5 3CFE JERPI H LR G BRAE T ER MR A S RIS B R
G, X 88 R G AE H ORI A AR B PR B S o
e

EI, T RGEM AT B A O C R I TE R 5
SRR P A7 AEAR R IRDRE . 56T Hp [ i R
PR BLR, ST M B R GEHEA T R A B B e R it
PO, T BN T LR AL S0

1) HEBAEE RS R R ., ME TR A
L E A 2SS A B B AR R A B B
PR, X B ZR G Y R R VR BT A (A UL L AR
W2 N RBR R SE T R . 4T ORI AR IR
P, IR SRR T R R R R OB O R AT

BRI RS S
C D
W s ERPHIH
RE

A B
BT R b3 ]
HIEHH WETE

ALggs g% | Bl msnTE C};&*ﬁgg DLERPL %44 | D7.T%
AypeEsg | R4 j-pit ik %

A2 SRS
BUREERE

B2. bRk
S Fil i

couramgs | B
cuptrmss | O RN IHE

co. 5 R Rs | > RN ST

GER-fiE el | B3 A RAEE
4% E3

s E RS

Y
AS RULSHE T _
BT EHEER | s terems [P LR
A6HERIMES CG%;@%{%E o bt éﬁ
AT TEEARLE
BITEERSG
A8 Bty A b
ERERERE
LUR-3i-8 3 3054
HEH CoLRRGRT
1
Fig. 1

1.2 REENKNBETEAEESEERES

TER BRI A, 0 1 2% o SR RO i AR AR 22, 2
ARWARE R T AT R R E DR E T X Bl A4 2
SR T H A AT M, PR b DR e P A Al o Kl T 5
P A PR EOR T .

1) Bl IR —2k . 7ESL PR it R, b T A
Ao R ) A2 R M B O ) A L 5 2 L PR 3% i ol ) — Sl A 22 ol
SRR, 0[] — K50 9] A A — 0 22 S, 45 B 69 10 FH B BBy
o — 7 PRI , 7 BEAH S B3 7R B i Bl o A Bt A 7
GIEIIE

% RERP

D8 5% flEERP
ES

D9.#gHk
ERPE

v XL T (RSl LS PRSP, IRp—
D10.31 H R % ERP .
B4R LIRS Rl

D11. L& ERP

SCIENCE & TECHNOLOGY REVIEW

2) ARG Bl AR , B R A B 2. BUA (5 S
R h A R G S E B R GRS e, HAHE ]
BEALIRRIBR o X T RBE B, LA™ RGNS
R A i R B A A A B R GE . XA AT LA
e A R A R o £ A PR A T R S
WA G o

3) EBE SRR ER IR . KAER
PP 15 AU B R GER SRR L AR IR i B
R 2 RGN BHEHRBOE &, HR G 7E T U5 B
FEor I PR I R IR SR SRR R
F R BLRE ST, sl 55 1K Bl 98 A R B FR T T 8 R S
Xt B Al PO R SR A B T A R T A S R i K

M
BB

E F G
s=om ERH A
H HH

5
EL ST g |mrszess |oLeamime
7

FOUGERE RS | G215 BEAKE

G4 TR BRI

E5.IMAEBLRSGE TR s A

Ll - 3>

— F6. i G fERTAER
& E6.RREF RS bR

F1. BN R

Bk

I semimn

[ EASHORA

PEARAETNEELRIERS
Current information system in CNPC

2) BsEmRTE . AE AR P AR v R R ) AR
HATHLAIC 5 A T w45 A A9 T7 2RI X i T AL
OB A IR R A T, 6 98 25 S B0 3 s 1) s P
SRR, PR, 5 B ST KA L] , Lo DR B

3) Bl e, A w) H B BdE P R IR Z
Dy SR AFAE 23 5, 3Rt T G2 g s i A A i R P
FHEARBRRL 33 B0 AP RHR 22k AT B AL, 5 B Btk
Frxb b, 58 BOBOCHE LB R T8, DL 5E 35 500 P 2 B0 9 B 58
L34

4) Bl B o — 2R A 7 e A v 7 A B B X

179 I



—t

www.kjdb.org

Rl SR 2016,34(2)

SCIENCE & TECHNOLOGY REVIEW

Bl oW e B A R B IR A I A DR UE K o
DR RS B4, AR GE e R A St PR A M 1
1.3 KUYFEFEBREAHIFERNNAERM LTI

FR

IRASHR AR S A St b, T AR A g e )
R LA RE SIS . AN, AT LA i 28 W) Ll 55 A8 R —
PRACAAL A, a4 Ll BT P S5 B 8 A B A 7 as AT
IV A RO B 5 Ml 5T =2 ] S 85 M 43kl 55157
e et gl 55 sk b R i2 4T o Rl w] USRI 2 4 1 73
Proifie, fedE Geitalk 95 M GE i ) 73 Ay UG AR 16 AL 45 S8
B A 2 EAE B RR, B B SR

BT RBE I AC R A7 22 B R SRR D REMETT 4
14 LRI SA], 5F5 2 10K B A B A

2 BEFXRBEHEFZEENRGHA
21 BRBEEINF AL

AR, v A v VB T S AR i O, DL BRAOLET |
R SE A D LA 43 B T e P AL APk A, 30 8 U R

il 2 R, AN W B o 38 i i K F- 25 5k I P g
RN P SO T 2R WA 4R A B A A T RREE T  R
Tkt L e Y B B — 2B sR .  E Ah _Eil
55 G E AU R G R R B LU S P R B JESR
IN ST S R & A 1By € IR C B Y/ AL W RS P
3l 55 SR A AR AN 5 vk R s i B 55 BRI
BN 5 BT A AR, SB35 9 AR 1Ak,
MR L AR A o 35 252 Ji 3 16) 22 5 28045 AL Fn— 1Ak
PUACHAR 4R i LUl 55 BR B A AR o S B 1 58
W 55 A A B RO IR T R H B ROT R — 1A
A TR, PR BRI 25T A ) S AL DLt T DA
7B RER BTN I I E e B — IR R
FREE MR PP A LI AR e d R W BRI (2 5F
AT — LA 3T, R T HEAR AL , e
AN HFRZAE T A i B AR g — AR
TG, TR 7 S S PR ER A 25 5, B R B Bl 55 B¢
WAt B g (P 2)™,

wat/ B EF
________________________________________________¢____________J _________

s e el e ot IR S S g G AU 1
A BARGE A . |
I 3 4' - *
' | T AR AEIEA IS S AR A | ‘ R A RFASHNME ST ‘ *®
EZ# W
+ * 1%
o | HHEAEH: FE-EE (MBI ) XE | ‘ EREEEEARIRRAS ‘ ®
L 4
= . T
B2 HFZEENRGEHEARKE
Fig. 2 Technology roadmap of production and operation simulation system
Il 180



—t

TS 2016,34(2)

www.kjdb.org

22 REFEEEITHEN

KT RG-S AT RGO T
B, 22 B8 T R R

1) GE— RN 5 S 3e R S — B AR 5 —
PRI K br e , DRAIE R 48 St AN AR -

2) GAVEIEN : 78577 B RGN AR b RAIE N
B A TR 22 4 5 AT T S 0 S 0] AT B el PR AR i
R 1T Joll 55 Tk IR A T B & A

3) BRSO 35 FH R RS R T R R R R T RR
FEAT R A A 8 A O BAT G UR [ 3k DR B A B s
PN SAES

4) IERPEEN S SRR & BT R R
b 55 A8 A I W RE 7, S AT BEAE Al 55 A8 A X £ 1 5 i o 3]
BRI, 38 - 5 0 FT PRI ST Y 55 AR Ab A PR S

5) SEHEVERI 7853 B A BB R i
B N AME BB LI B Y BT 2855, SR E PR e AR, 780
FEAOK AR BB & R, WK IR 55
il
2.3 A FZERMNARGIRITHREIE (F)EZE

SRR /A B o [ R U S e S T R E PN A &35
Pii, Ul 55 2E 7 2 B R e B e R TR A
RE LM BRI iR, VR A LB RFMKITH K
Bllurh W R S5 O RS RIS BRA LS4k,
o 2R A I R G E IR TR S, DL A AT P R e i
BRI TR, 5T A - BB R GARFE I 58
HEREHRE

FE IR R B R DA E

SCIENCE & TECHNOLOGY REVIEW

AER ARG, BRSSP EAR R E AL (AD IS
KA RS B R 5 (A2) R 5477 ERP R4t (ERP &
) W5 I R 55 (B 3) il X s R g ik — L A4 T,
ARSI R 42800 - 1) 45 1S B oe i e i g 5l
2 AL TR i AR i A i D % g i S
(A1)32) B3 X TF & 50K L K45 FF & BT B I H 7 i
EHRARRR(A2) 53) £ X AN R BSE RIHF & A 7= Kol
FRHEBH(A2) 54) #5 i DXV 55 BRITH Bl A B S8 36 45 W 55
Febr (W55 TS 250 ) 5 5) AR Res H 1 Sl S (X He i
IE) FERER PPN B8 (ERP -5 ) 56) &7 IX 58 A 7= g
BE L TAE RSB (ERP R 40 ) 5 7) 47 XA 25 R AN 9% 7= 171 it
KM EWBERGE) . H— P2 B A e 24
IR AT TR TR A B T AT DO R TH
A BB X R A 1) IR RS ™
PEM R (I L REAE 14 ) 52) 453 DX 7l FRN X B BT 9 X6
NG 28 G EIHRAE ) 53) 459 H = RETE H B8 FiP4 285 58 Gl
MARAE AR ) 54) BT A SBARFAH S (A 4TI R AN
Bl A
24 HAFZRERNARSTEREIS S

Lk S L RGO G w5 T M AR R RE TR
Wtk TF A& BT B B L I 45 5 0 A 0 204k T %6
DL BRER VA (0 4 7 408 A AR, T DR AU L e —
Bl , SO T 8% AR — IR L RGERLE FE (& 3) . FE
FFELLT BRI RE

1) #h¥R AR AR TR s, S R Ae 2, i
FE IR B BRI PR B i e 5 5 R At RS

2) fitt e VT < MR R D W RE S R

_________ N
¥A &eﬁ%‘: 2 wmp Af\ﬁj&ﬂt% WksAR | PR paen BB
> - ' & S inas & LN

f 4
% o I 6
| BT £
A Wk s &R
w| e TN FiFERAE > 3
% LR &
] BIr= g
. _
e |4
41 BN BN BN i
BN O] ok BB }g
o 8
2L | zewnm | [ zamm | [ mmkm | | moabhem |
i BorpEchl | R T D i

B3 £F-ZEEMRGSIERRKITHEIREE
Fig. 3 Business frame and database of production and operation simulation system

181



—t

www.kjdb.org

Rl SR 2016,34(2)

SCIENCE & TECHNOLOGY REVIEW

FET L 6 2 A 2001 5 P SR

3) BRI -8 1 Wil — A5 T ikt AT A R B
R B

4) GFAL R HAT Z T LRSIk I E
s XA TR 732 AR T

5) —HAeAl s A Ak s BEUL AR RN H RRI AT
A — WAL TT 5, A (EIPAl REA L 8 = i ke
et .

6) SR < 38 1 75 58 St S R ER PP R T SR AL
VAT, I AR H LA S B BE2 LU ™

H A RBAE DA S i 22 i G P ) PR B8 LA B
HEFBRT R, A B R R GRS ], 2R

1) F S A A iDL e 2, A SRR T RG22

NS S

AR B FER AR R AR PR R BE R A& bR oK i i T
JER LA LR ZE M B 454 REE (SR AL B AT 22
ANHERE R FEIROLAL , R R R R Z R AL
ez 1a] (151 4)

2) Bres g B SO0 Tk , 7870 E A
AR R FIE A, 7T LASE 3 bl 95 4nid R A 77 2 B A
ALK SRR 15 AL AL

3) ZYEIEZ RIS REXIR , BRI A WT A%
PG AR AT, T kAT R A7 SRR 0 5 SR A5 AT 2 4R HE Y
XA, YRl PR 5 58 1A B AR ARG St XU

4) ARZ YR AT LU R TR R AL R AU R 5
P T 2 R AR, it B B R d A (et o
MRS DL2S B 25 , ] Aol 2R G B L TR R S I

B4 EF-ZEENREHIESRMINE
Fig. 4 Frame and function of production and operation simulation system

3 EFZERNARSHMAE R

A PP E R R G0 F PSS AR s (b X ) 23 R 2%
FRITR 2 350 1) (B AR 5 ) | (HBIX ) 23 ) 2V 45 FOU 58 4 il 3
PTOE 554k ) (LX) 2 1A BRI T R e PEAR A 7
EARTAN S5 3RIT) o T LA g 1) R0 55 1 A BT Rl 28
b PRI T SR Ak | iRl g5 AR 7 2 E AL L il 55
— IR AR 5545 AL 3Rl 55 I 55 4 hm TR 5

3 25 A A T A RS il B, 2R T ik p T AT
RGeSt . ISR RS ], d Sy T AR i T
R EATCHIE 55 BLTT IR R G R, U T 62 AN & BT I 7™ i
VL% 56 40 55 56 B AR TR #5 (2014-2019 4F) , 437 T 4E
A7 F B S A = R T AT ) RISCEEE bR, S T 2014 4F
334 AR = RE ) I H HEA T4 TR RN LI A R R 2
FERIEM S5k, FEHT AR I, 2 AR R AR
SERtERR R T AEAE I 2014 AE AR T %R .

A PR E R R G 0T U T il 2w B AR R
SR AR , AT OLAAT B0 R AR 7 e ) i 3 42
TEA R BF2E PR ALK R g il 0% . SE AR HE il 55 6k

B 182

SR PR R A g — R s s X BT A F] L
A 55 A A A EE SR

5F p

L Rl 5 AR R E B R SR S
B A AR RIS i A5 A 7 A R, B SR T
PR TR W 55 2SRRI S A OGHR T T o SE i F R T A
TE A FBAR R TR GEIR , e — 2 55 50T L, R
IR AT LU R W BE , fE— AL AE 1 & A AL R
O EERE b, $E A ST A R R E T R B B R
V- SRR A FIRL R O A A B AL BC B
VAR5 A ) — R AL AL 3. i TR B8 8 T 44
Al GO R oce s - ReH 28 5 W55 fone sl
o A R AR ) P T LU i 280 R, TR
2 IRF A E A RCR A T P AN A
P2 B AR DU T AR LR . 5 BE R, 13l 55 B¢
AL TAE T LU Sh A fE it Bl 55 R TAE 3R
B3 55 BRI A BB T R A Ll 55 A



—t

RS 2016,34(2)

www.kjdb.org

2,

FIZEE PR IR , e 2 S0 8 B 5 MRl Ak
M H HTLAB A ]y T2, 92— R B HOAR A SRl - 22 35¢
ALY

Bl 55 IR AL RGeS 2 FE o AT R A A S
PR , T8I 75 5 T R A A0 9 R8s v - 65
Y RS RE WA 46/ i DR AW s /N 1 ol b8 e S =
MRS . T LRl 55 REME AelE, & 2t — PR
KRB 5 B R, 5835 DIREBLE IR I I
B v Tl i R AR I 8 ) A o A Al sl 8 A e
Jr YT SN

% 3L ik (References)

[1] Big data: The Next Frontier for Innovation, Competition, and Productivity
[EB/OL]. [2013= 01— 24]. http: //www. mckinsey. com/ insights/mgi/
research/technology_ and_ innovation/big_ data_ the_ next_ frontier_
for_ innovation

[2] BREE 5. KRB AR N A 2 R A AL HE ()], B 41,
2014, 32(24): 83-84.

Lin Kunyong. Age of Big Data: the big change of human society
development in the future [J]. Science & Technology Review, 2014, 32
(24): 83-84.

[3] 2 A, Rt KB TE AR RI S 252 ke i H R g

GUR—— B BT BOIR SR BB ). o ER-E BB T, 2012,
27(6): 649-650.
Li Guojie, Cheng Xueqi. The big data research: Important strategy field
of future technology and economic society development—Research status
and scientific thinking of big data[J]. Bulletin of Chinese Academy of
Sciences, 2012, 27(6): 649-650.

[4] BOAR, ShRAR, XIMess. i FE B AOCBEEOARBIE S B HR I, A
BHEIRIZ, 2015, 34(3): 39-43.

Duan Hongjie, Ma Chengjie, Liu Huanzong. Study and application of
key technology for oilfield information[J]. Oil Forum, 2015, 34(3): 39-43.

[5] Grobelnik M. Big—data computing: Creating revolutionary breakthroughs
incommerce,scienceandsociety| R/OL]. [2012—10-02].http://videolectures.
net/eswc2012_grobelnik_big_data/.

[6] Barwick  H.  The"four Vs” of Big Data. Implementing
Information  Infrastructure Symposium[EB/OL]. [2012-10-02]. http//

SCIENCE & TECHNOLOGY REVIEW

www.computerworld.com.au/article/396198/iiis_four_vs_big_data/.
[7] IBM. What is big data?[EB/OL]. [2012-10-02]. http://www—01.ibm.com/
software/data/bigdata/.
[8] WU FE. HLTT AT 4136 I —— ARt (B R )] AR 3,
2015, 51(18): 64-65.
Chen Xiaoyang. How does Electronic Commerce embrace big data:
Take JD and Alibaba for instance[J]. Contemporary Economics, 2015, 51
(18): 64-65.
[9] ZE % 57, A . KA T BUIR | )8 ). BAREDL, 2013,
26(36): 107-108.
Li Ruiqin, Zheng Jianguo. The big data research: current situation,
problems and tendency[J]. Modern Business, 2013, 26(36): 107-108.
[10] 2= b, X B8 RO 59— 2518 - Bl ] AR ST LE
FEE &, 2013, 50(6): 1148-1162
Li Jianzhong, Liu Xianmin. One important aspect of big data: the
availability of data[J]. Journal of Computer Research and
Development, 2013, 50(6): 1148-1162.

(1] PR3, 30, et &5 AR R R Arm Al & SR SR .
AOMRHEIEIE, 2015, 34(4): 3-4.
Xu Kun, Hu Wenguang, Wang Shihong, et al. Development strategy of
China’s petroleum enterprises under background of low oil price[J].
0il Forum, 2015, 34(4): 3-4.

(12] i, 2235, BRBis, &5 i T RO T vk SR M), e st
ATl AL, 2013.
Qu Debin, Li Feng, Chen Xinbin, et al. Oil and gas development plan
optimization method and its application[M].
Industry Press, 2013.

(13] A, A BE. i T A ML) 2 T A4 PR TE RIS R, A7 9027
i, 2002, 23(2): 38-42.

Qu Debin, Wu Ruoxia. Optimum study and practice of oilfield
development planning[J]. Acta Petrolei Sinica, 2002, 23(2): 38-42 .
[14] XURDE, TR, @I, 5. il FHIT AR ™ e b B O AR B K 1y ).

FMEEAR, 2004, 25(1): 62-65
Liu Zhibin, Ding Hui, Gao Min. Optimal model for oil production

Beijing: Petroleum

composition of oilfield development programming and its application
[J]. Acta Petrolei Sinica, 2004, 25(1): 62-65.

(5] AEZZE. i T BRI B8 B A 7 O SRR R . Al 5
1k T, 2007, 38(2): 51-53.
Ren Jiajun. The discussion of oil resource and production project
optimization under high oil price[J]. Petroleum Processing and

Petrochemicals, 2007, 38(2): 51-53.

A new production operation simulation system and its application to
oil companies based on the big data theory

QU Haixu', ZHANG Hujun’, CUI Haiqing'

1. School of Petroleum Engineering, Northeast Petroleum University, Daqing 163318, China

2. Research Institute of Petroleum Exploration and Development, Beijing 100083, China

Abstract This paper analyzes the demand and the characteristics of oil companies in the big data era on basis of summarizing the

background of the big data era. Combining with the information system of the CNPC, the production and operation simulation system of oil

companies is developed. The overall framework, the technology roadmap, the data connotation, the function and the application prospect of

the upstream business production and operation simulation system on the big data platform are demonstrated. The system will play a

demonstrative and instructive role for the business information platform construction of oil companies in the big data era.

Keywords big data; oil company; information construction; upstream business; production operation
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