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Development characteristics and cooperation mode of global main oil and gas
fields

Wei Qing,Wang Zuoqian, Chen Xi, Cui Hongjia

( PetroChina Research Institute of Petroleum Exploration & Development )

Abstract: In the context of the continuous adjustment and reconstruction of the world economic pattern, changes in the international energy
situation, and structural reform of the petroleum industry, specific cooperative development mode has been formed in large oil and gas
fields, so as to achieve the high-efficiency promotion of oil and gas development projects and high-quality development of oil companies.
The development status of global main oil and gas fields are systematically reviewed, and the regional distribution, production and reserve
distribution, reserve-production ratio and variation of production rate of main oil and gas fields are identified. The cooperative development
modes of main oil and gas fields are summarized and analyzed from six aspects, including the main contract modes, operation modes,
shareholding strategies of international oil companies, and development characteristics in different stages, to determine the influence of
resource types, development stages and other invisible factors on project benefits. On this basis, understanding and enlightenment are obtained
in four aspects: (1) The capacity construction of the main oil and gas fields is highly regular, in which the appropriate entry time and method
are particularly important; (2) Onshore conventional crude oil provides the main part of profits, and the main deep-water oil fields are the key
development fields in the future; (3) The core assets of international oil companies contribute significantly to the production, and the core
production areas are of great strategic significance; (4) Chinese oil companies should continuously track the trading trend of international oil
companies and strive for opportunities for cooperative development of large oil and gas fields. Facing the international oil and gas market,
Chinese oil companies should fully refer to the cooperative development experience of global main oil and gas fields, as well as promote their
strengths and avoid their weaknesses, so as to ensure the high-quality development of the strategy of “going global”.
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Table 1 Distribution of global main oil and gas fields in different regions by production interval
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1000~ 5000 49 10 32 23 52 17 23 22 36 7 24 8 216 | 87
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Table 2 Summary of remaining recoverable reserves of global main oil and gas fields in six regions in 2021
TR A TR A AR /10% TR AT AT R A /107m’ TR TR AE R /10% 24 5
o 2% AR 2% TR 2% AR
FEMHX 19.03 35.20 2.17 4.24 37.32 71.03
M ACHE X 16.00 17.95 5.49 6.49 62.36 72.72
I L X 6.53 7.52 1.21 1.95 16.77 23.96
R X 431.09 570.49 20.61 31.41 605.12 835.77
KX 130.05 199.55 9.98 11.06 214.31 292.92
HE— M2 X 100.07 141.99 16.93 26.39 243.06 364.81
At 702.77 972.70 56.39 81.54 1178.94 1661.21
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AR A RN X, [R BRI 75.19 x 10°t ik
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WME (F3) Fig.1 Remaining recoverable reserves of different types
of main oil and gas fields in 2021
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Table 3 Changes of remaining recoverable reserves of global main oil and gas fields
2020 4 2021 4 WK E B /%
f@[z S . oy = 3 S o b = s > i by = 3.

B /| RIS/ | R /10% | il /| RERR /| R /10% | T /| ORI/ | il /10% Ew | EAs | A

10°t | 10%m’ | ghi4E |10t | 10%m’ | ghE | 10t | 10%m’ | aE | G

JEPHHLX 35.14 4.23 70.88 35.2 4.24 71.03 0.06 0.01 0.15 0.17 0.24 0.21
PR HE X 16.84 5.96 67.18 17.95 6.49 72.72 1.11 0.53 5.54 6.59 8.89 8.25
R IX 8.00 2.05 25.34 7.52 1.95 23.96 —0.48 —0.1 —1.38 —6.00 | —4.88 | —5.45
7R HLIX 507.72 | 29.94 760.58 570.49 | 31.41 835.77 62.77 1.47 75.19 12.36 4.91 9.89
YN IX 236.21 | 24.90 446.49 199.55 | 11.06 292.92 —36.66 | —13.84 | —153.57 |—15.52 | —55.58 | —34.39
*ﬂzigﬁ’ﬁﬁ 127.46 | 25.16 339.82 141.99 | 26.39 364.81 14.53 1.23 24.99 11.40 4.89 7.35
Bt 931.37 | 92.24 1710.29 972.70 | 81.54 1661.21 41.33 | —10.70 —49.08 4.44 | —11.60| —2.87
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Table 4 Changes of remaining recoverable reserves of different types of petroleum resources

2020 4 2021 4E WA WA /%
AT

x4 JE /| KRR /| R /10% | R /| KRR /| R /10% | R /| RERSR /| Il /10% T T
10% 10m’ HECE s 10°%t 10"m? 2R 10°%t 10”m? i 2 & L L
Wi ERHIMA | 507.47 | 41.63 859.00 | 588.99 | 43.30 954.64 | 81.52 | 1.67 95.64 16.06 | 4.01 | 11.13
PSS | 250.05 | 26.94 477.52 | 244.06 | 27.06 472.60 | —5.99 | 0.12 —4.92 | —2.40 | 0.45 | —1.03
FEBHA | 173.85 | 23.67 373.77 | 139.65 | 11.18 233.97 | —34.20 | —12.49 | —139.80 | —19.67 | —52.77 | —=37.40
&t 931.37 | 92.24 | 1710.29 | 972.70 | 81.54 | 1661.21 | 41.33 | —10.70 | —49.08 | 4.44 |—11.60| —2.87
. ) W0.12x10%, KRS 7F= & B 746.42 x 10°m’
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A 25378.37 < 10°m’, (5 AR KRR =Y
63.31%,
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Table 5 Production changes of global main oil and gas fields

2020 4F- 2021 4F g KR /%

R /e | 0% | /| RIS/ | 0T | /| R 0 | e | e
10% 10°m’ B 10% 10°m’ ML) s 10%t 10°m? g o L L

JEYHHLX 1.13 | 1287.22 2.22 1.43 | 1439.44 2.64 0.30 152.22 0.42 26.55 | 11.83 | 18.92

T RHEX 1.80 | 3091.35 4.41 1.75 | 3192.89 4.45 —-0.05 | 101.54 0.04 —2.78 | 3.28 | 0.91
iU X 0.67 | 1006.32 1.52 0.67 | 993.69 1.51 0.00 | —12.63 | —0.01 0.00 | —1.26 | —0.66
BAMX | 12.24 | 6622.62 | 17.82 12.34 | 6800.84 | 18.08 0.10 | 178.22 0.26 0.82 | 2.69 | 1.46
FYHIX 6.58 |5573.16 | 11.29 6.26 |5319.32| 10.75 —0.32 | —253.84| —0.54 | —4.86 | —4.55 | —4.78

A

*Eimgg'ﬁ 4.01 | 7051.28 9.97 4.10 |7632.19 | 10.54 0.09 | 580.91 0.57 2.24 | 8.24 | 5.72
Aih 26.43 |24631.95| 47.23 26.55 |25378.37| 47.97 0.12 | 746.42 0.74 0.45 | 3.03 | 1.57
MR ] 2K B K= AR Lok B, B R L 54.05%, 52020 4EAE EL, 7 RS AN 0.82 x 10% i

HE, WRKEA 3.2 (K6) , K —H#%
oy 3t X i bR RO R K R e AL, R 2020 4R

Rk T E R N, 2021 4R Bl B LI R R
J25.93 % 10° i 24 e, o5 Bk E Dl H P R
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HEARF MRS & A 8. 43 x 10 24 &, R TR
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Table 6 Changes of production of different types of petroleum resources

2020 4 2021 4 S BERE /%
P/ R/ w0 |/ RIS/ | 10T B RIS | 0| | e | e
0% | 10'm’ | kst | 10%t | 10'm | ddd |10t | 10'm’ | gedE | G
Fifi LA 14.99 | 11974.66 25.11 15.37 |12520.94 25.93 0.38 546.28 0.82 2.54 4.56 3.27
WA 6.96 | 7738.68 13.49 6.87 | 7972.38 13.61 —0.09 | 233.7 0.12 -1.29 | 3.02 0.89
JEH M= 4.48 | 4918.61 8.63 4.31 | 4885.05 8.43 —0.17 | —33.56 —0.20 =3.79 | —=0.68 | —2.32
it 26.43 |24631.95 47.23 26.55 |25378.37 47.97 0.12 746.42 0.74 0.45 3.03 1.57

2002—2021 4, = SRR AR 25 % 10%
S N &) IR > R M = ) = o4 T B 7 o (O = =)
y 60%; T N S R B8 R RN 13967 x 10°m’
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SRR L1 B 67.2% AR E] 63.5% (& 2) .
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Fig.2 Production changes of main oil and gas fields in 2002—2021
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Fig.4 Changes in reserve—production ratio and production rate of main oil and gas fields in 2002—2021
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Table 7 Changes in reserve—production ratio and production rate of different types of petroleum resources of main

oil and gas fields

W24 7 S R A
. %z?ﬂf o FF R /% %zﬁji . FFRHLE /% %Z\‘?ﬂ( - FFRHE /%
el A] R TR N N - | AR TR . . | FAER TR N N .
g 10| fmpe | T | TR SR ey | W0 TR | BT ey | T | TR
ft | g | A R | Eger | L AR | FATR
G| f PR | ft R | f
2017 711.08 27.49 1.60 3.77 401.03 31.92 1.66 3.23 45.90 8.39 7.52 13.53
2018 776.84 29.67 1.51 3.49 422.41 32.86 1.62 3.14 49.38 7.53 8.63 15.31
2019 873.41 33.63 1.33 3.06 496.35 38.01 1.47 2.70 374.50 46.28 1.73 2.21
2020 859.00 35.54 1.19 2.90 477.52 37.01 1.45 2.78 373.77 45.98 1.73 2.22
2021 954.64 37.82 1.09 ¥, % ) 472.60 35.72 1.47 2.88 233.97 29.43 2.27 3.52

2021 472 B b H A i S R B A
37.82, [mlbb BTF 2,285 AIRefif Rk BE AN B AT
R AT R fif B SR BE 5y I 1.09% F112.72%, [RlEL
WA TR (R 7) o AHER 2017 4, 2021 4RFf B #HL

il I AR R A W R A R K 243.56 < 10°t
R, fERELHE N 10.33, FRAKEIT R I
AT % A R il B TR BE 43 1 T B 0.51% F1 1.05%
(&7 .
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HACH Y 30.04%, M XA ERFE, EMX -
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F= i AR 4% m] Rl AR AN [R] 27 A [ A
Ko, BBl & R i B AR R R
ARAE R 1339.56 x 10° {246, ALk 80.64%
7 dh A A RIS T Dl B R R ) TR = A
198.35 < 10° 24 &, &Ebh 11.94%; R%5 &Rk
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M, HEEA 7.32%; HAth A RS D HEEAR
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Table 8 Number of different types of contract modes in different regions

S e | T BEI ea T AHBIK WK BRHHL K it
Bl 53 57 77 27 15 34 263
AR 5 9 1 19 30 0 64
Ji:& =G| 15 0 0 0 0 0 15
HAth 4 0 3 0 0 0 7

I 20 47, BBl A R T i O P R b
BEFFLE 80% LAk, 77 b 40 B A TRl AR X T i <O
o LLAEFETE 10%, 2021 4F8 B il A R A T ) i
AHF=ESH 39.70 x 10°t jM24 &, &R 82.76%.

E bl w2 50 F Dl HEE 59 4, 7R
TR 5 2o A TR R = DB DL 20 1 4y
fio ARIBRA BRI D <HA 384, Kl
Jy 64.41%, B BLlA R 224 Tl Ak i
SH, $Esh 224,

b A s Gl A <, KB A\
= 2 =) SR B A R Y b
80%; bp. FERRL FIFMR w35 708wl Rl -
Bl A R ELIITE 50% Fods BRIE A RIFE R /R
RElR 2y J Ry Bl A RS ERARAR, 1
F40% (£9) ., XEWAT]., B LA TR HE

T AIRIR AR AW B A [ R EL YR 80%
IR RAETR 2 Al FERR2Y R RAR S b i Bl & [
AL EEIIFE 60% LA L, bp FRJE 2 /RS 5
B A R EERRAE, MR T 40% (R 9)

2.2\ A EFREERN, KEFELMEXAE
fit &M< H

F A Z WS E Ak, 43k 349 4
T A RS AR Dl A 301 4, BRG
EMEAY F= A 54, Hohah <TH MRl B ACR
Ho FRSLAEMVE S BB, HRFIA rlR A&
S 1321 x 10° Jh24 &, Lk 80%; =& A 36 x 10%
MR, HEOh 75%, BRATElER RN RREEKX
FITM S, M REA SO R 1.43%, {HE AR
SRR R 13%, FEE SRy 1%,
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Table 9 Proportion of oil and gas production of international oil companies with different types of contract modes
WL A 77 i AT AR g5 s
B A J5ih PN/ JE P N/Sa J5 PN/Sal

i A =4 ditb /| PR /| R I/ | PR/ | /| TR L/

10°t % 10°m’ % 10°%t % 10°m’ % 10°%t % 10°m’ %

bp 0.33 47.83 282.37 36.18 0.36 52.17 498.18 63.82 0.00 0.00 0.00 0.00

L e AT 0.70 86.42 898.71 84.12 0.11 13.58 169.60 15.88 0.00 0.00 0.00 0.00
WIBAT] 0.11 24.44 138.32 27.44 0.16 35.56 | 365.85 | 72.56 0.18 40.00 0.00 0.00
LEW AT 0.71 100.00 964.92 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
W FAT | 0.64 55.65 501.41 87.25 0.36 31.30 73.30 12.75 0.15 13.04 0.00 0.00
FehR AT 0.44 67.69 616.00 66.42 0.21 32.31 311.48 | 33.58 0.00 0.00 0.00 0.00
JEIRIRAEJRZAE] | 0.19 36.54 384.57 74.39 0.33 63.46 132.38 25.61 0.00 0.00 0.00 0.00
it 3.12 62.65 3503.93 69.32 1.53 30.72 1550.79 | 30.68 0.33 6.63 0.00 0.00

ez O NG EE D) N Rt U YA (4: 0] 5
FHRMARHE %, oh 16545 Mer el AR
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67.05%; H-rpl EE i THA 147 4, k<
HA 694, AEFHMmIHA 18 4, FarfElk 3 Hi
TR ZWERE R, G 46 A~ H<H,
AT RER 20% (ES) .

50 7
40 1
<\_
g 30
;S
r 20
=
10
0 T T T T 1
e Mo £ ;o g E
T W OH E R E &
Hr F i X &
Di2 [i]
nia
1l s R

WM E R E R B L N
B EYEREEREEE:
OB om M 2 R

5 AN

& oo

#
IS
il
i {3 B

R v {148 S R R =2 = 1 e o NJE S B ] <

Fig.5 Top 20 countries with main oil and gas fields by independent operation
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Bl B ELH A 1234, (HEeA 62.44%, PR
1.89 x 10°t 24 & ERAMAFELMHA 644,
Ho bl EH A 354, A 54.69%,
Ty 1.40 x 10°t g4 &5 [ br oA 2 5L M S G
594, Mgl HA 414, S ER 69.49%,
FEREHRE, PR 4.80 x 10° 24 &,

H 2000 4 UL &, [ Pr A2 w5 55 B E
SO B R R R 2 B A, bp RS D U B
B LI HL, h1IA, R EMKEL, H
6313.40 x 10"t {24 &5 BRI RIS R K i,
73 998.64 x 10t 24 H s R TOAR K F A R R
EEREbRAA S (F10)
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Table 10 Changes in equity production and shareholding number of main oil and gas fields by seven international oil companies

SRR F AT bp SR T B IRR AR A 7] HI AT PN WIE AT
O R ] BGEE E | R | | BGEER IE | RGEEE IE | RGEE [hE | B eE

EAEE's A PATLE e WA SAILNE' VA AULEE ¢ VAN VATLEEC DA WAILNE ¢ VA VA ULNE" ¥

WEE || eEE | A | aME | A msE | A | sE | A msE | A EE | 4
2000 | 9753.17 | 40 | 5832.34 | 27 | 7191.60 | 31 | 4465.05 | 30 | 5092.12 | 12 | 3162.73 | 21 | 3337.56 | 26
2001 | 9540.01 | 42 | 5493.98 | 28 | 7458.41 | 32 | 4562.50 | 31 | 4937.36 | 12 | 3430.27 | 21 | 4239.48 | 29
2002 | 10513.10 | 45 | 5798.76 | 28 | 7392.35 | 35 | 4798.29 | 31 | 4888.81 | 12 | 3565.69 | 22 | 4754.13 | 28
2003 | 10517.11 | 46 | 6276.18 | 33 | 7380.67 | 32 | 5138.47 | 30 | 4800.12 | 12 | 3753.30 | 21 | 4770.92 | 29
2004 | 10810.57 | 46 | 8435.15 | 35 | 7396.00 | 32 | 5149.42 | 30 | 4868.74 | 12 | 3906.23 | 21 | 4877.13 | 29
2005 | 11049.65 | 48 | 9004.19 | 34 | 6893.03 | 32 | 5164.75 | 32 | 4895.02 | 15 | 4334.74 | 21 | 4904.14 | 28
2006 | 12623.89 | 50 | 9566.65 | 39 | 7421.55 | 32 | 5220.96 | 33 | 4811.43 | 15 | 4663.24 | 21 | 4812.53 | 29
2007 | 13086.71 | 52 | 10186.42 | 42 | 7528.86 | 32 | 5445.44 | 33 | 5055.62 | 15 | 5328.27 | 21 | 5134.82 | 33
2008 | 13163.36 | 52 | 10599.97 | 42 | 7690.19 | 31 | 5967.02 | 31 | 5353.46 | 15 | 5383.75 | 21 | 5300.90 | 33
2009 | 13056.05 | 52 | 11164.99 | 43 | 7468.27 | 31 | 5648.74 | 31 | 5819.20 | 15 | 4502.64 | 21 | 5048.32 | 35
2010 | 14602.92 | 53 | 11461.37 | 40 | 8127.46 | 33 | 5981.99 | 32 | 5965.20 | 15 | 4166.11 | 23 | 4863.26 | 30
2011 | 14439.04 | 53 | 11677.45| 40 | 8645.76 | 35 | 6635.70 | 38 | 5840.73 | 15 | 3885.79 | 24 | 4458.48 | 31
2012 | 14209.45 | 53 | 11847.17 | 41 | 9499.49 | 34 | 7305.48 | 37 | 5602.02 | 15 | 4187.65 | 25 | 4848.30 | 29
2013 | 14299.24 | 53 | 11202.22 | 42 | 9841.13 | 34 | 7481.41 | 37 | 5683.42 | 14 | 3827.39 | 24 | 4388.40 | 28
2014 | 13277.97 | 53 | 11229.23 | 42 | 9546.58 | 34 | 6697.75 | 37 | 5549.10 | 13 | 3887.98 | 23 | 3855.50 | 28
2015 | 13330.90 | 53 | 12425.33 | 41 | 8905.27 | 33 | 6736.08 | 34 | 5663.34 | 13 | 3893.82 | 23 | 3978.87 | 28
2016 | 13241.84 | 52 | 12545.42 | 46 |10749.98 | 37 | 6444.08 | 34 | 5766.64 | 13 | 4125.96 | 24 | 3798.92 | 25
2017 | 13573.62 | 53 | 13118.83 | 45 [10902.55| 36 | 6666.73 | 36 | 6340.05 | 13 | 4640.61 | 24 | 3822.28 | 25
2018 | 13808.68 | 54 | 13471.42 | 45 |10742.32 34 | 6786.81 | 40 | 7031.36 | 13 | 5187.38 | 25 | 3890.54 | 28
2019 | 13279.07 | 49 | 12898.01 | 42 |10423.67 | 32 | 7727.78 | 40 | 6926.97 | 12 | 5875.77 | 25 | 3570.80 | 31
2020 | 12775.73 | 47 |11770.52 | 40 | 9853.54 | 32 | 7312.41 | 40 | 6657.24 | 13 | 5059.63 | 23 | 4188.01 | 29
2021 | 12827.93 | 47 |12145.74 | 38 |10081.67 | 32 | 7724.86 | 40 | 6475.83 | 13 | 5282.28 | 23 | 4336.20 | 29
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projects of seven international oil companies
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IF K S

in different development stages of international oil
companies

24 MRERMFEKRESHNR, BERREY
g

] B A 91 23 R0 )5 A S0 4R DX B Fn T K X B,
FrA XL, EBR AT A TR AL
FRA R e 1975 4>, H= X He 466 1>, JF K& X B
930 4>, ST 3371 4 EBEKAMARELAS 5
IHEEA BhR X e 1449 4~ H™X B 434 4~ PR IX
Be 978 4>, Eit 2861 4,

FE| B A T 28 5] i P 4 24 1k 2, SRR
X P, YR L B4 R AR 75% ~ 100% I, X B A5
31468 A~ (BHEX B 5 EEh 68.26%) , difElkE &
X[ 43.55% (F11) .

=) A R PARCIR i £ N AV E | (N - T e
BIX P, MFFRELEIE PR 0~25% B, XERAKA
1476 A~ (P& X b Eb A 48.23%, FHH LRI
B AR B HAY 51.59% (£ 12)

2.5 EHMSHBRITOH BB, e EARE
g5

EAMAHAF Z BABRHE R, WH Ay
B, 2572, AaBULEFERE 5, fFEm
s it REAE ], AEREAPY Bl BAH R TAE B AR, 12
w0 R s e KD S T R B BRIy A B
PRI, PeREE B, wlds e, SR E R 4



132 H Al B R 2022 4 #5527 %
11 BiFAHLAAREFRIEGIELERRYEES TR
Table 11 Number of operator blocks with different shareholding ratios of international oil companies
RIS 0~25% R L] 25% ~50% R LA 50% ~ 75% FEB ) 75% ~ 100%
E= Vi
AH R | B Tk bt WK | | Tk bt WK | B | Ttk uit WK | & | k bt
R | K | K | ™ X | R | R | ™ X | R | R | ™ X | R | R | ™
E A E 0 2 0 2 28 11 49 88 68 23 35 126 115 18 19 152
bp 0 1 1 2 59 7 39 105 70 15 24 109 172 47 41 260
o
iﬁﬁ;:f);%¥ 3 2 3 8 15 14 38 67 73 34 32 139 154 9 20 183
R 1 3 6 10 29 10 22 61 29 23 35 87 156 30 115 301
S bl
WARAER | 0 2 2 46 10 68 | 124 | 53 26 20 99 79 4 35 | 118
NG|
FeRR N ] 1 1 3 5 32 9 46 87 114 35 106 255 235 39 56 330
Bl 47| 1 0 3 4 78 33 45 156 273 50 44 367 91 10 23 124
&t 6 9 18 33 287 94 307 688 680 206 296 1182 | 1002 157 309 1468
F 12 EFARARAREFRILGIEHEFELEXREE5ITER
Table 12 Number of non operator blocks with different shareholding ratios of international oil companies
FRIB LB 0~25% FER L] 25% ~ 50% FER LA 50% ~ 75% FRIBLLHI 75% ~ 100%
ES1TVERIiA
] W | #r | HE it WK | B | HE it WK | & | HE uit W | & | HE it
KB | KB | R | ™ KB | KB | R | ™ KB | KB | R | ™ R | KB | R | ™
S AT | 268 56 51 375 73 23 41 137 0 0 2 2 0 0 0 0
bp 28 32 83 143 102 26 72 200 7 0 3 10 0 0 0 0
o iz
i%ﬁ/f‘i%qé 140 | 36 | o1 | 267 | 151 | 20 | 42 | 213 | 2 0 1 3 0 0 2 2
/3]
BB ATH 17 28 105 150 21 17 52 90 1 2 7 10 1 0 3 4
S frf
ﬁﬁf‘f‘“ﬁ‘ 76 40 | 131 | 247 | 90 19 56 | 165 1 1 2 4 0 0 0 0
AH]
SRR ] 31 39 44 114 181 32 71 284 5 2 3 10 0 0 0 0
YA T 73 30 77 180 179 31 39 249 2 0 0 2 0 0 0 0
&it 633 261 582 1476 797 168 373 1338 18 5 18 41 1 0 5 6
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Fig.9 Period of different development stages of typical main oil and gas fields
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Table 13 Reserve—production ratio of main global oil and gas fields in 2021

FE 730 R E TR
FF & W Bt
T T R T
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FER G CRFEE S 60% ~ 80%) 7.50~80.73 29.46 9.15~20.02 14.57
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Fig.10 Production rate of main global gas fields in 2021
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