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ⱬ ׂ ѿҩҺ └ ֲ Ҭ

DCS 24 ᵬȂ Ӟ ԅ₃ ̔1. DCS

ᵝ ᴧ ̆ ѿֲ ҩ Ḥ ҍ∞ ̆

Ҭץ ᾧ ̆ ֲ ᵬ ̆ ⱬ ̕2. Ҥ ֟

ᶛ ̆ ᵬ ֲ̆ 3̕. DCS

ᶛȁ ̆ ̆ ֲ ̆ Ꞌ ∞̆

ῃ ̕4.ֲ ꜚ Ҍ ̆ ῀ ֲⱬ ̆

֟ Ҍ Ȃ ҉ץ ̆ ԅѿ ȁ

ᵞ ᵬ ֲȂ Һ ῤ ᵬ Ҋ̔ 

(1) ֲ ᵬ DCS ₮ ̆ ₮ѿҩ

ᵣ ֲ ̆ ֲ ȁ ᵬ ȁ Ἕ ȁ ⱳ

ȁֲ ֜ԑ ȁ ᵬֲ Έ ⱳ Ȃ ԅ ҩ

ᴆ ҍ ᴆ Ȃ 

(2)№ ԅֲ ᵬ ̆ ₮ ѿ ᵊ

ᵬ └ ̕ᶏ ԍἝ DCS Ἕ

≢ȁ ᶛ ≢ ᵝȁ ̆ ᶛἝ ҹ

Ҋ ҈ ̕ ꜚ ⅞̆ ₯ ᶛȂ 

(3) Ḡ ῃ ̆ ԅ ᵬҹ ἝḤ ̆

ἝḤ Ҍ̆ᴪ DCS Ḥ ᴰ̕ ԅ DCS ⱳ └

̆ ԅ ֲ ֲҹ ’ ̆ Ḡ ԅ ֲ ᵬ

ῃ ̕ ҹԅḠ DCS Ḥ ῃ ̆ ԅֲ- ֲ- DCS └ ̆

ֲ ֲ ̂҉ᵝ ̃ ֲҊ ᵬ ̆פ ֲ ҉ΐᵣ

₯ ᵬ ̆҉ᵝ ֲ Ҍ ῀ DCS ᵬȂ 

(4) ᵬ ֲ Ȃ ҩ

ᵬ ֲ ֲ Ҋ פ ̆ ꜚ ≢ ȁ ᶛȁ ̆

ғ ₯ ᶛ ѿ ↓ᴋⱵȂ ᵬ ֲ̆ ԅῃ ᶛ

ꜛ ֲ ̆ ץ ῏ ҙῤ ᶏ Ȃ ԍ

ֲ ꜚ ̆ ֲ ΐ ѿ ᴇṿȂ 

 

ῗ Е ̕ ᵬ̕ ҙ ֲ̕ ᵊ ֲ̕ ֜ԑ 
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Abstract 

One of the main operation and control modes of thermal power plant units is that the 

operators supervisory and operate the DCS system screen 24 hours in the central control 

room of the power plant. So there are also some problems: 1. The interface of DCS system 

needs many sites to be monitored, which often requires one person to view and judge 

multiple screen. Therefore, it needs to be highly concentrated in order to avoid errors during 

execution. Operators are highly stressed and under great pressure. 2. The power plant must 

carry out routine inspecction frequently in strict conformity with the production standard, 

which is repetitive work and the operators are easy to ignore and neglet. 3. The interface of 

DCS system contains many keys, lamps and so on, and its logic is complex. Operators are 

easy to misjudge due to fatigue when they monitor for a long time, and there is a big safety 

risk. 4. The automation level of the manual monitoring panel is not high. The power plant 

needs to invest more manpower and capital, and its productivity needs to be improved. 

Aiming at the special situation and above problems, a stable and lower-cost touch screen 

operation robot for central control room is designed and realized in this paper. The main 

research contents and work of this subject are as follows: 

  (1) A set of touch-screen operation robot is designed to assist the manual monitoring 

operation in the central control room of Huaneng Haimen power plant. It includes six 

functional modules: robot assistant management system, touch screen operating system, 

image acquisision system, touch screnn function authorization system, human-computer 

interaction system and operator system. This paper describes the hardware selection, 

construction and software design and implementation of each module in detail. 

(2) The operation logic of the manual monitoring panel is analyzed, and a touch-screen 

operation contol methood based on visual servo technology of manipulator is proposed. The 

method of template matching is used to identify the capture interface image of DCS system, 

such as page recogintin, legend regcognition and location, and point click effect review. The 
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obtained pixel coordinates of the target legend are transformed into 3D coordinates under 

the base coordinates of the manipulator, and the manipulator is driven to complete the real-

time trajectory planing and click the target legend accurately.  

(3) In terms of system security. The video capture card is used as the source of image. 

This method only obtains imagĕand does not carru out information return to DCS system. 

The touch authorization control circuit and physical switch of DCS system display screen 

are designed to control the touch function of DCS display sceen, to prevent the wrong touch 

when the touch screen operation robot during standby, and to ensure the operation safety of 

power plant. In order to ensure the information security of DCS system, the man-robot-DCS 

system interaction mode is designed and implemented. The operator gives the operatin 

instructin to the touch-screen operation robot through the upper computer. The robot  

receives the instruction and then performs the touch-screen operation to the DCS system. 

Both the host computer and the robot are not connected to the DCS system, and both work 

independently of the DCS system. 

(4) The experiment and debugging of touch-screen operation robot are carried out in 

the central control room of Huaneng Haimen power plant. After the operator gives the 

command, the touch-screen operatin robot can automatically complete a series of tasks, such 

as identifying the page, legend, checking the effect of click, and cliking the target legend 

accurately, which proves the validity of the robot. The robot designed in this paper has 

realized the first intelligent monitoring panel assistant robot technology in power plant 

central control room in China. Which is suitable for promotion and ues in the industry with 

relevant needs. It has a certain reference value for the future realization of robot monitoring 

and unmanned operation power plant. 

 

 

Keywords: Centralcontrol of power plant, Touch-screen operation, Industrial robot, Visual 

servo, Human-computer interaction 
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1.1 ҍ ӈ 

̆ ̆ ⱬ ̆ ⱬ ҙץ╠

̆ 2015׆ 15ַ ⌠2020 22ַ

̆ 7.6%ȂῒҬ ԅ12.4ַ ̆ ⌠ԅῃ

56.58%Ȃ ⱬ ҙҌֽҹ ᴪ ᶫꜚⱬ̆ Ӟҍ ױ Ȃ

₃ Ả ȁ Ả ȁ Ả Ԋᴆ̆Ҍֽ ֓

̆ ғӞ ┴ ԅֲױ ̆ 1-1 Ȃ ⱬ ֟

Ҭ֟ ₃ ҉ ᴟ̆ ῃ

̆ѿ ₮ ̆ ↕ ̆ ↕ ֟ ῃԊ ̆

1-2 Ȃ 

 

1-1 Ẩ  

 

1-2 ֥ ῊԐ  

ⱬ ᴍ Ὲ Ҋץ̂ ľ Ŀ̃ ѿҩץ ⱬ

ҹҺ ̆ ╠ ֟ Ҍ ̆

ᴋῈ ⅞ 2 1036MW ҳ ̆ қ Һⱬ ӊѿ̆

╠ └ └ ῃ Ȃ 
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└ ̂Distributed Control System̃̆ Ҋץ DCS ̆ ץ

ҹ ῃ№ └ ̆ ҙ ֟ № └ȁ№ ᵬȁ

Ҭ Ҭ [1-2]Ȃ ⱬ ׂ ѿҩҺ └

Ҭ DCS ᵬ̆ ᵬҹDCS Ҭ Ҭ ̆ ᵬ

ȁ Ҭҍ ̆ ҩ ֟ ֟ └Ḥ ȁ Ḥ

̆ ֟ ȁ ȁ ᵬ ᴋⱵ [3-4]̆ 1-3 Ȃ

ȁ ȁ DCS ҉ ᵬ̆ ѿ 24

ṿ ֲ ȁ ᵬDCS ֟  [5-6]Ȃ 

 

1-3  

ᵬҹ қ ⱬ ̆ қ

ᴋⱵ̆ DCS ῃ ᵬ Ҍ ѿ ᵬȂ

Ҭֲ̆ ṿ ֲ 24 ’Ȃ ֲ

ԍ ֟ѿ ױז̆ ᵬҌֽ Ḡ ֓ ̆ ױז

ᴇṿ ᴇ̆ ꜚ ҉ ҆ ҉ַᾝ[7]̆ 1-4 Ȃ Ӟ ԅ₃ ̔

ѿ D̆CS ᵝ ᴧ ̆ ѿֲ ҩ Ḥ ҍ

∞ ̆ Ҭץ ᾧ ̆ ֲ ᵬ ̆

ⱬ ̕ ԋ̆ Ҥ ֟ ᶛ ̆ ᵬ ̆

ֲ ̕ ҈̆DCS Ḥ ᶛȁ ̆ ̆

ֲ ̆ Ꞌ ∞̕ ҹ̆ԅ⁞ ֲ ᵬ ⱬ̆

ѿ ֲ ̆Ḡ ֲ ᴋⱵ ᾟ ⱬ̆
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ᵖӞ ῀ ֲⱬ ̆ ҍ ᵞ ̆

Ҍ ̆ Ӟᴪ ᵞ ԈҬ ᴨלȂ 

 

a)DCS Ḫ ᶡ 

 

b)ָ҅ ү  

1-4 ָ  

̆ ⱬ ҙ ץ̆ ҙ4.0 ̆ ᴑҙ

ꜚ ȁ Ḥ [8-9]Ȃ ᵬҹ

҆ ҳ Ḡ ̆ Ҍ̆

̆p ᴑҙ ᴰ Ҋ̆ ֟

ᵬ Ҍ Ȃ ᵬ ᵬֲ

DCŜDistributed Control System̃ Ҋ ̆פ ԍ
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ᶏץ̆ ҩ ⱬ ֟ ῃ Ȃ ῃᶭ ֲ 24

└ DCS ̆ ֲ Ҭ̆ ᴋ

Ⱶ ԍ ֲ ѿ ᵬ̆ Ꞌ ῒז ᵬ̆

ѿ ῃ Ȃ ᵬ ֲ ̆ ᶏ ֲ ף ꜛ

ֲ DCS ᵬȂѿ ꜛṢץ ֲ ᵞ

ֲ ⱬ̆ ױז Ꞌ̆ ѿ ᶏ ףֲ ꜛ

ֲ ᵬ̆ ꜛԍ ꜚ ̆ ץ ‰

ȁ ῃ Ȃ ҙ4.0 └ ꜚҊ̆ Ӟ ⱬ

ֲ ̆ ⱬԍ ҹ ֲ ̆ ῤ

ᴧ ̆ ⱬȁ ȁ ҙ̆ ᵬ ֲΐ

ᶏ ᴇṿ Ȃ 

ҹ ̆ ᵬ̆ ѿ ȁᵞ ᵬ ֲ̆ ꜛ

ֲ ᵬ̆ ױז ᵬ ⱬ̆ Ḡ ‰ ᵬ ̆ΐ

ӈȂ ᵬ ҹ ӈȂѿ

ֲ Ἕ ≢ⱳ ̆ ⁞ ֲ ∞̆

ῃ Ȃ ѿ ̆ ץ ֟ⱬ̆ ᵬ ֲ ץ ᴋ

ғ ᵬ ᵬ̆ ץ ֟ ꜚ

Ȃ ץ ̆ ץ ῃ ᵬҬ̆

ῒז ҙӞ ץ ⌠ ΐ̆ ╠ Ӟ̆

╠ ֲ Ꞌ ∞ ̆ ȁ ῃ

̆ Ӟ ԅ ꜚ ̆ ֲ ̆ ֲ

ѿ Ȃ 

1.2 ῤ  

1.2.1 ῤ  

ⱬ ֟ ꜚ Ҍ Ȃ20ҕ ̆

ԅ ֲṿ ̆ қ - ῍

21ҩ ̆ ԅѿҩ ̆21ҩ ѿҩ └Ҭ Ҭ

└̆ ԅľ ֲṿ ֲṿ Ŀ̕ қ֤ ⱬῈ 20ҕ 80

∆ף 156 ̆ ֲ ⌠ ҉ץȂ[10]҉ץ98% ΐ ľ

└ȁ῏ ȁ Ŀ Ȃ ҩ Ҭ └

ῤ ̆ ғӞ Ҍ ȁ ̆

Ҭ └ ҹ Ȃ 
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20ҕ 90 Ҭף ₮ľ ֲṿ Ŀ Ȃῒ ̆ Ḥ

̆ ľ ֲṿ ̆ ֲṿ Ŀ ᵬ Ȃ

῀21ҕ ̆ ῤ ᴑҙ ԅ № ȁ № ȁҺ № ȁ Ҭ └ȁ

ֲṿ [11]Ȃ ╠̆ Ὲ Ҋ ȁ

̆ Ҋ ȁ ԅľ῏ ȁ

└ȁ ֲṿ Ŀ ᵬ  [12]Ȃ 

 

1-5 Ņ ָẅ ņ  

ľ ֲṿ Ŀ Һ Ҭ Ḥ ̆

ֲ ᵬ Ḡ ῃȁ ֟ Ȃ

Ҭ ֲ 24 ṿ Һ̆ ῀ ̕

Ӟ ̆פ Ҋ ⅞̆

Ả ᵬ̕ ₮ Ḥ ̆ ṿ ֲ ⌠

̆ ṿ ֲ ̕ Ҭ ᵬҹ

ᴨ ᴨ [13]Ȃ 

╠̆ ⱬ ̂DCS ̃ ⱬ ҙҬ ⌠

̆ Ҍ ̆ ⱬ ӞҌ ⌠ ̆ Ḡ ԅ

֟ ῃ [14]Ȃ Һ ԅ ’

ȁ ᵬ ҍ№ └ ҈ ῤ [15]Ȃ ⱬ

ᴰ ֲ 24 ̆ Ҭ DCS ҉ ȁ

ȁ ᴆ └Ȃ Ả ̆ ץ֟

ȁẢ ̆ ᾝ ꜚȁ῏ ȁ Ԋ ᵬ
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ᵬȂ ֲ ̆ ’

ԅ ̆ ᵬ ⱬȂ ӞҌ ᵬֲ ̆

Ҍ̆ ᵬֲ Ғҙ ᶏ̆ ֲ ᵬ

̆ꜜⱬ Ȃ 

׆ ̆̓͂ ԍ Ҭ ᵬ ꜚ ̆

Ὲ ̆ ῤ ԍ ȂҌ ≠ ⱬ

ֲ DCS 24 ᵬ̆ ֲ ѿ

ᵬ̕ ғ Ꞌ ̆ ῃӞ ѿ ῃ ̕

ֲ ꜚ Ҍ ̆ ֟ Ȃ 

1.2.2 ҙ ֲ ῤ  

ҙ ֲ ҕ ҉ ӊѿ̆ ╠ ҙ ֲ

ҙ ֟ Ҭ ⌠ԅ ̆ ҙ ֟ ꜚ

῏ ᵬ Ȃ ҙ ֲ ӈ ̔ ԍ ҙ Ҭ ῏

ֲȂ ҙ ֲҺ ԅ҈ҩ [16]Ȃ 

ѿף ҙ ֲ ҹľ Ῥ Ŀ ҙ ֲȂҕ ҉ ѿ

ֲ ӓ ¥ ԋ ҕ Έ ף ̆ ֲ ץ

ȁ ᴋⱵȂ ѿף ҙ ֲ ᾢ ᵬ

ᵬҙ Ҭ ꜚ ȁ ꜚ ȁᵬҙ ֲ ̆

ֲ ֓ Ҋ Ῥ ̆פ ֓ ₮̆

ꜚᵬ[17]Ȃ ԋף ҙ ֲ ҹľ Ŀ

ҙ ֲȂ ֲ ԅ ᴰ ̆ ᴰ ȁ ᴰ

ȁ ⱬᴰ ⱴ ᴰ ᶏ̆ ҙ ֲ ֓ᴰ

Ḥ ̆Ạ₮ѿ ∞ ѿ֓ ̆ ԅѿ ⱬ̆ᵖ

ῒ ꜚ [18-19]Ȃ ף҈ ҙ ֲ ҹ

ľ ֲĿȂ ѿף ҙ ֲᶏ ԅ ̆ ҙ ֲ

ҙ ̆ ἝḤ Ἕ ᶏ ֲ ץ ȁᵬҙ ᴆ

∞ ̆ᶏῒΐ ԅ ᵌֲ ⱳ [20-21]Ȃ 

ҙ ֲ ̆ ̆ ԅ₃ ̆

ԍ ҙ ֟ ѿ̆֓ ֟ⱴ Ҭ ῏ ҙ ףֲ ѿ

ֲ ᵬȂ ╠ ҙ ֲ ֲῈ ̆ ≢№ױ

(KUKA)Ὲ ̆ ABBῈ ̆ (FANUC)Ὲ

(YASKAWA)Ὲ Ȃ Ὲ ⱬ ̆֟ ᴧ ̆ ױ ҙ ֲ

ԍ ҙ̆ ԅ Һ ᴍ Ȃ 
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זῒץ ̆ ҙ ֲ ԍ ̆ 1972׆

└̆̓̀ ԅ҂ ף ȁῇ ף Ӝ ף ҈

ҩ ̆ ꜚ ֟ ֲ׆ ȁ ȁ ꜚ ȁ [22]Ȃ 

ҙ ֲ ῒ̆ ҙҬ ҩ Ҭ ⌠ԅ

Ȃᶛ ̔ ҙ ֲ ᾟ№≠ ⌠ԅ └ ֟ ҩ ̆

ȁ ȁ ץ [23-24]̕ ֲ Ҭᶏ ̆

ףץ ֲ [25]̕ └ ̆ ꜚ҉Ҋ ֲ ԍ ֟ ҉Ҋ ȁ

ᴆ ȁ ᴆ [26] ̆ Ҋ 1-6 Ȃ ֓ᶛ Ҭ̆ ֲ ꜛ

ԅֲף ԅѿ֓ ȁΌ ꞋꜚᴋⱵ̆ ԅ ֟ ֟ Ȃ

Ҭ ȁ∞ ᴆ ғ ᵬ̆ ᶏ ֲ

ף ꜛ ֲ ᵬȂ 

 

1-6 ҟ ָ ԓ ҟ ֥ ү  

1.2.3 ῤ  

≠ Ἕ ≢₮ ἝҬ ᵣ̆

ֲ ȁ№ ᵬ̆ ἝҬ ≢ ᵝ ᵣ Ҭ

̆ ᵣ ≢ ἝҬ ⌠ҍ Ἕ Ἕ

[27]Ȃ ̆ ֓ № ԍ₃ᵥ
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ȁ Ḥ ȁ Ҍ ᵣ Ȃ ѿ֓ Ἕ

ᵣ ≢ Ҭ̆ ҩ Ḥ ᶏ Ȃ ᵣ ᵝ

⌠ ᵣ ἝҬ Ἕ ̆ ⌠

ᵣ ԍ Ἕ Ȃ ᵝ ≠ ₃ᵥ ⌠Ҭ ̆

≠ hough ⌠ Ȃ 

ҙ ҹ ̆ ᴆ ̆

ҙᴋⱵӞ ’Ҋ̆ ᶏ ԍ Ȃ

ѿ ԍἝ ṿ Ȃ ҙ ̆ ᵣ ᵝ Ҍ

̆ ᵝ Ҍ ᶏ Ἕ ̆ ᶏ Ҋ

Ҍ‰ ̆ Ҍ ₃ Ạ [28]ȂῒҬSIFT(Scale-

Invariant Feature Transform)Ҍ SURF(Speed Up Robust Features)ⱴ

ҹ ң Ҍ Ȃ 

1.3 Һ ῤ  

ԍ ľ ֲ

Ҭ ĿȂ ҍ қ Ὲ ԅ

╠ ҍ ֜ Ȃ ԅ ‗̆ ץ

ᾢ Ȃῒ ȁ ῀ ֜ ̆

̆ ѿ ֲ Ȃɰ ₮

’ ᵬ ֲ ̆ ᵬ ֲ ̆

ᵬ ֲ Ȃ ᵬ ֲ

̆ ֲ ῃ ᵬ̆ ⁞ ֲ ̆

ԅ ֟ ῃ Ȃ 

ҹ └Ҭ ̆ ῤ ̆ ╠ ԍ

Һ ҹֲ ̆ ֲ ꜚ ץ ᵊ

ȁ ֲ Ḥ Ȃ ֓ ⱳ ᶛ̆

ѿ Ȃ ױ ⌠ ᵬ ֲ ԍ Ἕ ≢ ̆

Ἕ ≢ ѿ └ ᵬ̆ ԅ ֲ ᵣ

̆ ⱳ ⌠ Ҭ Ȃ ꜚ ֲ ѿ ̆ל

ױ ╠ ⱬ̆ ꜚ ҹ̆ ⇔

Ȃ Һ ԅץҊ₃

ҍ ᵬ̔ 

(1) № ԅ ֲ ᵬ ̆ ⅞ ףֲ ꜛ ֲ

ᵬ̆ ᵬ ₮ѿ ᵬ ֲ ῒ̆Ҭ ֲ
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ᵣ ȁ ̆ № ̆

̆ Ἕ Ȃ 

(2) № ԅ ᵬֲ ֲ ᵬ ̆ ₮ ѿ ᵊ

ֲ ᵬ └ ̆ ԅ ⅞⌠ ᵝ

ᵬȂ 

(3) ҹԅḠ Ḥ ῃ̆ ԅֲ- ֲ-DCS ֜ԑ Ȃ

ԅ ֲ҉ᵝ ̂ ֲ ̃̆ ֲ └ ̆

socketḤ ֲ ꜚ פ ֲ Ḥ ̆ ֲ ⌠

פ Ῥ DCS ᵬȂ ֜ԑ Ҋ҉ᵝ ֲ Ҍ ῀DCS

̆ ԍDCS ӊ ᵬȂ 

(4) DCS ᵬ ῃ ̆ ԅ └ ̆

ԅ ῏̆ └ DCS ⱳ ̆

Ҋ ῏ ץ ῏ ⱳ ̆ ץ DCS ⱳ

̆ ᵬ ֲ ’ Ḡ̆ ԅ ῃȂ 

(5) ҹԅ ‰ ἝḤ ̆ Ἕ ׆

DCS ᵬ Ҭ ἝḤ ̆ ץ ᾧ ᾣ Ἕ

̆ ῒᴰ ԍ Ἕ Ȃ ҬҺ ≢ȁ

ᶛ ≢ ᵝȁ ῤ Ȃ └ ̆

῏ ̆ ∞ץ ╠ ԍ ҩ ᵬ ̆ └

ᵬȂ ῤ ᶛ ᾝᴆ̆ ᶛ̂ ̆ ῏ ̃̆ ԍ └

̆ ῤ ᶛΐ ̆ ץץ ᶛ ᵝȂ ̆

῏ ץ≢ ᶛ ∞ Ȃ ң

̆ ₯ ∞ ץ ∞ Ȃ ₯ ∞ ̆ ₯

∞ ₯ꜚᵬ Ȃ ∞ ѿ ׃

֦ ’ ѿ ∞ Ȃ 

(6) ҹԅ ֲҍֲ ᵬ̆ ԅѿ ֲ ֜ԑ ᴆ̆

ᴆҺ ҈ҩ №Ȃ ᴏ ץ ҈

ꜚ ꜚ ̕ ץ ֲ ᵬ

ȁ ╠ ᴋⱵ̕ ֲ ֲ ╠ Ȃ 

(7) ֲ ̆

Ҭ ֲ₮ ̆ № ₮ ̆

ֲ ₮ԅ ‗Ⱳ Ȃ 
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2  ᵲ ָ ᵩ  

2.1 ֲ ᵬ №  

2.1.1 ֲ ᵬ №  

ⱬ ׂ ѿҩҺ └ ֲ

Ҭ DCS ᵬȂDCS ץ ҹ ꜚ

D̆CS ≠ԍ ֟ └ⱳ ᴨ № ׆̆ ֟ Ҭ

ץ└ ᵬ ȂDCS 2-1 Ȃ ᵬ ȁ

№῍ ԅDCS Ҭ №̕ ȁ └ ҩDCS

№ └ №̕ Ḥ ҩDCS ҩ № [29-

30]Ȃ 

 

2-1 DCS  

ᵬҹDCS Ҭ └Ҭ ̆ Ҭ ᵬ ȁ ̆

ҩ ֟ ֟ └Ḥ ȁ Ḥ Ȃ ֟ ȁ ȁ ᵬ

ᴋⱵ̆ ȁ Ả ꜚ ᵬ ̆ Ḃῃ

Ḥ ֜ԑ Ȃ 

2.1.2 ֲ ᵬ №  

Ҭ ץ ᵬֲ Ḡ

3806 Ҭ Ả ꜚ ᵬᵬҹ ᶛ̆ Ȃ

ᵬֲ Ḡ 3806 Ҭ Ả ꜚ ᵬ ҹ̔ ѿ ῀Ḡ

3806 ̆ 2-2 Ȃ 
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2-2 DCS Ẩ ꜠ ҅ ᵲ  

ԋ ̆ ₯Ḡ 3806 Ҭ ̆ӊ ₮Ҋѿ ᵬ

̆ 2-3 Ȃ 

 

2-3 DCS Ẩ ꜠ ԑ ᵲ  


































































































