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Table 1 Alternative engineering projects in Yi:hang regional

phosphate rock deposits development system
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Table 2 Optimal planning scenarioces ¢f Yichang

\ - P it s o
H TR . o 0 =l e T
;‘1;‘\’ \\ {U '_jsgmﬂ f‘EPzOsfrt m X‘(r-i ) ﬂjﬁfzm%ﬁﬁﬂ
% \\ ERA i
i) AN ”}c, \ ’ ~ Vil ' G A Vit 113 i
ES ~ (T /4R ~ )
1t\\ - 1oy | s | Em | %) | i | (%)
pi—ji—690 ik g " e Fey 1690 481.82 | 149.43 | 301.82 31.5 100 30.16
X0y X124 Xis . 510
pi-is—575 e Sy e ®: 575 425.10 | 131.07 | 230.10 31.5 106 | 29.74
Aoy A2, Xig . 380
pi—ja—535 Tay Xas o X H: 535 429.44 | 128.12 | 174.44 31.5 115 26.34
X9y Xiza Xis &%, 280
Pj—j—470 oe Fis Fins Fey 470 385.91 | 111.16 | 105.91 31.5 140 25.08
N2, X5 . 190

C1) EFRIFG S, 1987, WIETHEZFIEN HEkSE M. P Rtk

C2) D.K. %W, 1986, KBRERIFEIWRENRLALEAR. ﬁ*lzhhﬂf‘a‘r%(v KL,

£33 S.M.Z, 1986, DEEOIHIERMU. TRMEF, Hek¥liiRt.

T4 Peftte, 1987, HIRMLRISREET. HEREHRE,

€5) A.B. B{G&kIndE, 1986, BRBEERBSHETM. RWFIE, MRk,

£ 63 Labys, W. C., Field, . R. and Clark, J., 1985, Mineral Model. In: William  A. Vogely (ed.), Economics of
the Mineral Industries. pp. 337—377.

OPTIMIZATION AND ECONOMIC EVALUATION MODELS FOR
REGIONAL MINERAL RESOURCES DEVELOPMENT PLANNING SYSTEM

Zhong Ziran
(Graduate School, Chinese Academy of Geological Sciences, Beifing)
Pei. Rongiu and Wu Liangshi
(Unstitute of Mineral Deposits, ?,'AGS, Beijing)

Abstract

In the past few. years, the studies on the optimization techniques of a single—
objective system and project economic evaluation methods have made great adva-
nces.-However, how to solve the optimization problems of multiple-and-conflicting—
goal system?How to perform system analysis at the regional mineral development
leve, and now to conduct a total economic evaluation of such a‘systém? This paper
focuses on tne rather satisfying answer of these questions. The Yichang regional
phosphate rock deposits development planning system; as a study case, is illustr—
ated in detail.
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phosphate reck deposits development system
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The whole prccess of mineral resources d:velopment, in the opinion of the
authors, can be thought of as a complex engineering system of conversing mineral
reserves into economically usable commodities, which involves a chain of a wide
range of activities in exploration, development, beneficiation, transportation, ete. and
is influenced by all kinds of factors inside and outside the system. As a result of o
system analysis, it is thought tbat three goals need to be reached in the system
in discussion. In terms of the nature of the system pr'ub]ems,':L mathematical
model baszd on the goal programming technique is developed to optimize the
planning system. Based upon the studies on the algorithm for the model solution,
the concepts of “priority level” and “deviation variable” are applied in the model.
With the help of microcomputer, four alternative planning scenarioes are formated
corresponding to the four predetermined expected objective levels.

In the optimization model, only one economic indicator is chosen to consider
the profitablity of the planning system owing to the limitations of the model
solution techuiques. So the system economic evaluation model (SEM) is developed
to comprehensively study the economic ieasibility of the optimal planning scena-
rioes. Besides, sensitivity analysis is conducted to identi{y how much the changes
in key parameters impact on the system.

The above two models will previde the information concerning three types of

indicators production, needed investment and profitability of the optimal plan-
ning system——and concerning the optimal system structure for the decision

makers’ reference.
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