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ABSTRACT

Now most of domestic oil-filed had entered theslgttart of development, the problems, such as,dripg cost, poor
reserves, etc, had dragged down the developmenil-fifed enterprises. It makes the healthy deveiept of

exploration of oil-filed play a much more importaote, therefore, it's necessary to evaluate iestifically. On the

basis of establishing the standard index systehealthy development for oil-filed enterprises exalion, and with

the domestic oil-filed enterprises examples, thilardetermines the level of exploration healtleyelopment, and
evaluates it with DEA method. Through the analyfaislly it supplies foundations for the healthyvd®wpment of
oil-filed exploration.
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INTRODUCTION

With the acceleration of China's economic develamneaising the level of per capita income and gnedual
popularization of cars, China's consumption ofiméreased significantly. The domestic major oildibas already
been in the latter part of exploitation, the proidesuch as the increased cost and the lack ofceeplaubled the
development of China's oil companies. Facing thalenge, according to the situation of domesticesources, in
order to realize the sustainable development afistrg, China's oil industry enterprises must takgrasponding
measures to find out the existing problems in petidn management and to improve it, to achieve atime
sustainable development of oil companies.

2. The Healthy Development Connotation

Oilfield company is a kind of excavate company whaosain business is producing and operating tharall gas,
the characteristic of the industry decide its hHsalievelopment must focus on the exploration, dtqtion and

product of oil and gas, so we can define the hgaltdvelopment of the oilfield company as the depeient

pattern , which realize the sustainable developneémilfield company is the most important, it facon the
exploration, exploitation and product system ofamitl gas, the institution and mechanism of alldépartments of
the company are perfect and the departments istigeand coordinated, use the development of fonat

supporting department such as science and technololguman resource department to ensure the apeitthe

oil and gas production system, use the developmEntl and oil gas production to promote the depetent of
functional supporting department; the company hagyher self-adjustment ability and it can reagiddy to the

changing environments, choose the good and refectbaid to promote the development of the compamy;
company has the innovation ability and it can dtadiand increase production through technologywation, it

can solve the new problem of enterprise managethemigh the system innovation and management iriimova
the company has an harmonious outside relatiorehipit can deal with the relationships well betw#ga head
office, left corporation, chemical corporation almtal government, these departments coordinate dmvelop
together.
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The exploration system’s healthy development ofiedl company requires the harmonious developmédnt o
exploration and development, the exploration petiel the development, the combination of evalgatin
exploration phase and evaluating development psmphéorming a new evaluating exploration phaser afte
combining with the prophase, combining fulfillinbet economical recoverable reserves with developraadt
designing the wells’ positions and deploying thestaavhole one, healthy development requires not actelerate
the deploying of recoverable reserves but alsoleite the production construction to get the gdahcreasing the
economical profits of exploration and developméegp the highly increase of demonstrated resease attention

to the replacement of reserve, set up a logicalureg array, make the exploration development shdang benign
circulation.

3. Evaluation Index System Of Oil And Gas Exploratbn And Exploitation

The index of the child-system of oil and gas exgfimn must be a multi-dimensional index which cefiect the

staged exploration achievement, the whole explamaprofits and the circulate development, it isirdex system
includes the combine of dynamic state and statite sbf real thing quantity and value quantity. Acting to the

existing evaluating index of exploration of oil anitlgas, the index system of oil and oil gas exgtion system was
established as follows:

The index which reflects the exploration input dfamd oil gas. The index mainly includes the indéexploration
investment, index of beforehand exploration cof, s2ismic index,3D seismic index and exploratoryl weill
footage index as so on.

The index which reflects the exploration outpubibfand oil gas and it mainly embodied in ascerdinil reserve.
The integrated indexes which reflects the effeanpfit and output. The effect of exploration inpmid output can
be reflected by the oil founding cost index, sudcesio of exploratory well, resource array ,regiaent ratio of oil
reserve and other indexes.

The healthy development evaluating index systeth@bil company is establishes as Fig-1.

| The healthy development evaluating index systeth@bil company |

| inniit indes t | | alitniit inde | | intearated inde |
| | | | ]
exploratory 3D seismi¢ demonstrated succeed rat| | [replacement ratio
S P
2D seismic|  |exploratory well dri oil founding cos resource

Fig-1 Evaluating index system of the exploration managment child-system fc ol

4. Establish The Standard

The oil-field enterprise health development is édeed it as an organism, reflect the productioth amanagement
condition by the way of measuring an organism’dthezondition. The health standard of a enterpgghe same as
of a person. We classify the health level into §eets: strong, healthy, sub healthy, sick andglyin

Strong: compositive evaluation of the object is\a80 marks, the system runs efficiently and cowtdly, the
inner index value between the history and the sinthestry lies in a high level, the system has agebility of
self-control and self-innovation, and can adagh®society and economy change quite well. Healtbgmpositive
evaluation of the object is between75 and 90, yiséesn runs naturally, the inner index value reachiesxceeds the
average level of the same industry, the systenaltaed ability of self-control and self-innovati@nd can adapt to
the society and economy change well. Sub healtiegnaition between healthy and sick. compositivel@ation of
the object is between 60 and 75.Sick: compositivaluation of the object is between 45 and 60, parbne
important inner index value lies in a low levele thystem runs naturally but not efficiently, and tiost is much, the
system has a bad ability of self-control and cadbpt to the changes of the society and economyjngDy
compositive evaluation of the object is below 45ksathe system can't run naturally , productionges basically.
The system faces to contabescence.

There are many index of measuring the healthy lef¢he exploration system. We should avoid rejogtitvhen
choose it and choose a key index as the standang@asuring healthy level which can reflect the thgdkvel of the
exploration system. So resource ordeeserves replace rate and unit oil-gas cost these key index is chose. We
choose some data of an oil-field enterprise in 20049 to set a standard.
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4.1 Endue resource order with value

The healthy rank of resource order index is decioledompositive compare method. Cause the clostretdatter
part of the resource order, the more importarg,ithat is to say, proved reserves is more impbtkeam controlled
reserves, controlled reserves is more important theecasted reserves, forecasted reserves isimpmtant than
trapped reserves, trapped reserves is more impadtian future reserves. According to standard vapweved
reserves: controlled reserves: forecasted resetreggped reserves: future reserves=1:2:4:8:16r theights are
decided as follows:

provedreservescontrolledreservesforecastedeservestrappedeservesfuturereserves
_ 16 _ 8 ) 4 _ 2 ) 1

T 1+42+4+8+16 1+42+4+8+16 1+2+4+8+16 1+2+4+8+16 1+2+4+8+16
=0.51€0.25&0.12%0.0650.03z

Healthy rank of resource order index is decide@atse 1

Table 1.Healthy rank of resource order index

project strong healthy Sub healthy sick dying
Controlled reserves proved reserves >3 2-3 1.5-2 0.8-1.5 <0.8
Forecasted reserveproved reserves >6 4-6 4-3 3-15 <1.5
[Trapped reservesproved reserves >12 12-8 8-6 6-3 <3
Future reserves proved reserves >24 24-16 16-12 12-6 <6
Healthy value 90-100 75-89 60-74 45-59 <4%

4.2 Give a value to the replacement ratio of oil serve

The replacement ratio of oil reserve of some orhpany in these years range a lot, the highestrrdtés reached
1.23(year 2009) ,the lowest ratio was only 0.68(y2@08),according to the practical situation of thkfield
subsidiary company ,the replacement ratio of aieree is defined as Table 3.

4.3 Unit oil and oil gas founding cost

The exploration results is good or bad all needsesmvestment to ensure it, the level of investnigmelated with
the exploration results, but it is hard to judgevhmany is the unit oil and oil gas founding costiough the
instruction of the average value of the CNPC jeiistek company, and as the exploration extent meeplg, the
unit oil and oil gas founding cost should has améase tendency. The specific standard is setlasvfiog Table 2.

Table 2: Healthy rating of the replacement ratio of oil reseve

project strong| healthy Sub healthy sic dying
replacement ratio of oil reserve >1.2 1-1.p 0.8-1] .6-@8| <0.6
unit oil and oil gas founding cost <2.§ 2.5-35 -3.5 45-55| >55
given value of the health 90-100  75-89 60-74 45H59<45

5. Evaluation OnThe Level Of Health And Managementor The Exploration And Exploitation System

Resource order in 2012 is controlled reserves: chsted reserves: trapped reserves: future
reserves=1:1.7:1.4:15.6:6%0 oil-field enterprise value in 2012 is: 90:6094E90. So the mark of the resource
order is:

90% 0516+ 60x% 0258+15x% 0129+90x 0065+90x% 0032= 72585.
In 2012, unit reserves found cost is 4.14 dollags lparrel, healthy value is 60, reserves replate isa100.57%,
healthy value is 75. The weights of resource ordarmit reserve found cost and reserve replace rat®.4r0.2 and
0.4. So the general exploration healthy level ib2:
M=M;XR +M, xR, + M3 XR; = 7259x 040+ 60% 0.2+ 75x 04 = 7203

So, the general exploration healthy level shouldide healthy. There are shortages in oil-filed esgiion system,
so DEA is used to evaluate its management.

We use DEA to evaluate oil-field sub-system, nolydor gaining evaluate results of these years, dab for
studying the reasons which lead to these resultd) as exploration investment, 2D seismic, 3D seismd drill
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well plan, and finding the enterprise’s advantagjed shortages in recent years, decreasing thendistzetween the
shortage index and DEA “shadow”, in order to guidel and direction for the enterprise’s effectiveguction and
management.

Table 3: Index dates of the exploratory management subsystem

inde input index output index
exploratory investmen2D seismig/ 3D seismic/ | exploratory well drill footage demonstrated reserve

year| ten thousand Yuan | kilometer |square kilometer /Ten thousand meters | /Ten thousand tons
2007 62462 926 552 17.28 443.7

2008 54366 248 458 17.42 529.1

2009 52570 865 343 15.82 394.3

2010 51638 839 490 20.97 373.7

2011 64969 914 682 25.25 534.3

2012 80827 3426 27710 21.06 437.6

5.1 Select the decision unit and the input/outpunidex system

Select the exploration input and output effectetsveen 2007 and 2012 as the decision unit of DEyars. Select
the exploration investment index, 2D seismic ind&X,seismic index and exploratory well drill footaimdex etc as
the output index of DEA analysis, these indexetintily denote the exploration fund input, seismicrkload and
well drilling workload and so on. Select the dentoated reserve index as the output index of DEAyaimto show
the output of exploratory management.

5.2 Set DEA validity analysis model
5.2.1 Size and technique validity analysis evaluati——C2R model
Take data in 2007 as example, according to alreatlyp input and output index system, set C2R model

min 4
st. 62462, +543661, +525701; +516381, + 64969 +808271; < 6246%
9264, + 2484, +8651; +839U%, +9144; +3426}; <9260
5524, +4584, +343); +4901, + 68245 +2771015 <5520
17284, + 17424, + 158215 + 2097, + 2525); + 21064, < 17289
4437 A, +52914, +3943); +37371, +53431; + 43765 = 4437
A, 20i=12---,6

The results is as Table 4.
Table 4:  Evaluation results of exploration

year 0* AL* | A2* | A3* | AM4* | AB* | A6* Size income
2007 | 0.845 0 0.834 0 0 0 0 Increase
2008 1 0 1 0 0 0 0 Unchanged
2009 | 0.995 0 0.745 0 0 0 0 Increase
2010 | 0.744 0 0.706 0 0 0 0 Increase
2011 | 0.845 0 1.01 0 0 0 0 Decrease
2012 | 0.684 0 0.821 0 0 0 0 Decrease

Added table 4 Continuation evaluation results of exploration mangement sub-system

year s1-* s2-* s3-* s4-*| s5+¥ DEA valid
2007 | 7213.633 574.85§ 82.578 0 ( DEA invalid
2008 0 0 0 0 0 DEA valid
2009 | 11796.59 675.932 0 2.7p q DEA invalid
2010 0 448.725 40.885 3.29 0 DEA invalid
2011 0 521.914 113.805] 3.746 q DEA invalid
2012 | 10330.785 2138.66]7 18578.041 ( D DEA invalid
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5.2.2 Evaluation of the technological effectively—&2GS2model
Take an example of 2007, the C2GS2model is eshedulias follows:

min 6

st. 624621, +543661, +525701; +516381, + 6496945 +808271, < 624629
926/, + 2481, +8651; +8391, + 91445 + 342644 < 9264
5521, +4581, +3431; + 4901, + 68245 + 277104 < 5520
17287, + 17421, + 158245 + 20971, + 252545 + 210644 < 17286
A+ A, + A3+ A, + A+ A5 =1
4437 A, +529.11, +394.315 + 37374, +534.315 + 437.614 = 443.7
A,20i=12---,6

Solve it and get the evaluating result is in Table5

Table 5:  Evaluation result of the exploration management sosystem

year 6* AL* | A2* A3* | A4* | A5* | A6*
2007 | 0.949 0 0.366  0.634 Qg [0 q
2008 1 0 1 0 0 0 0
2009 1 0 0 1 0 0 0
2010 1 0 0 0 1 0 0
2011 1 0 0 0 0 1 0
2012 | 0.776 0 0.321 0.679p Qg g q

Added table & evaluation result of the exploration management fasystem

year S* S* S * s* | & | DEAvalid
2007 | 6075.84 240.294 138.948 D D DEA invalid
2008 0 0 0 0 0 DEA valid
2009 0 0 0 0 0 DEA valid
2010 0 0 0 0 0 DEA valid
2011 0 0 0 0 0 DEA valid
2012 | 9541.789 1990.36p 21111.69 0 0 DEA invalid

The index which the slack variable and surplusalde stand for are as follows:
s : exploration investments,* : 2D seismic; s;* : 3D seismic; s,* : exploratory well drill footage s5™ :
demonstrated reserve.

5.3 Evaluation and analysis for oil-field exploraton and management

Oil-field exploration system in 2007 and 2012 is Minvalid(C2R and C2GS2), it means it should adjust
exploration management in 2007 and 2012 not onlsime but also in technique, especially in explorat
investment, 2D seismic and 3D seismic. Exploratiesult should be reinforced, that is to say, pertcg and
efficiency of seismic work should be focused.

Oil-field exploration sub-system in 2008 is DEA iddC2R and C2GS2),is means input and output ofdftifield
exploration both reach an optimal condition in bsikte and technique. We should exert this advaniagmlarge

exploration results. Although it is technique vailid2009-2011, viz. DEA valid C2GS2) , size validity are not

realized of exploration input, it is DEA invalidt ineans in these three years the technique is dnddhe size
should be improved, such as if the proved reses/@shieved, compared to investment size, 2D seismd 3D
seismic, proved reserves is a little low.
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