
 

 

校企合作双元开发新形态信息化教材  

高等职业教育城市轨道交通类“十四五”技能型人才培养实用教材  

 

 

 

 

城市轨道交通  

列车自动控制系统维护 
 

 

 

主  编   刘继光  李   伟 

副主编   慕   威  杨   艳 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

（智媒体版） 



 

 



 

 

003 

 

图书在版编目（ＣＩＰ）数据 
 

 /  

.   

2023.2 

  

 

ISBN 978-7-5643-9175-1 
 

.  .   . －自 

动控制系统－ － －   . U239.5 
 

CIP 2023 017458  
 
 
 
 
 

 

 

Chengshi Guidao Jiaotong Lieche Zidong Kongzhi Xitong Weihu 

城市轨道交通列车自动控制系统维护  

  

       

    

    

    

111  

21  

   610031 

 028-87600564  028-87600533 

       http://www.xnjdcbs.com 

        

 

   185mm 260mm  

       13     

       325  

       2023 2 1  

       2023 2 1  

       45.00  

       ISBN 978-7-5643-9175-1 

 

028-81435775 

   
    028-87600562 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATC

 

 

 

ATS

 

前 言 
PREFACE 



 

 

005 

 

 

 

 

 

 

 

 

 

 

 

编 者      

2022 11      



 

 

 

 

 

 

 

 

   ······································· 001 

   ····························· 002 

   ····························· 015 

   ····························· 036 

 ··················································································· 049 

 ················································································ 050 

  ATS  ····································································· 051 

  ATS  ································································· 052 

  ATS  ························································ 059 

  ATS  ··························································· 079 

  ATS  ··························································· 083 

 ··················································································· 092 

 ················································································ 093 

   ····································································· 094 

  TOD  ······································································· 095 

   ································································· 117 

   ···································································· 128 

 ··················································································· 142 

 ················································································ 143 

   ····································································· 144 

   ···································································· 145 

   ································································· 165 

   ································································· 183 

 ··················································································· 200 

 ················································································ 201 

 ······················································································· 202 

目  录 
CONTENTS 



 

 

007 

 



 

 

 



 

 001 

 

 

\ 项目一  城市轨道交通列车自动控制系统认知 \ 

 

 

 

 

 

 

 

 

 

项目一  城市轨道交通列车自动控制系统认知 

 

 

 

知识目标  

1.  

2.  

3.  

技能目标 

1.  

2.  

3. CBTC  

素养目标 

1.  

2.  

3.  

任务导航 

   

   

   

 

 

 

 

 



 

 002 

 

 

\ 城市轨道交通列车自动控制系统维护 \ 

   

一、城市轨道交通的产生  
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1.1.3   

（二）城市轨道交通的类型 

 

1. 按技术特征分类 
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2. 按路权及列车运行控制方式分类  

 

1  

1.6 /h  

2  

1.6 /h

 

3  

 



 

 011 

 

 

\ 项目一  城市轨道交通列车自动控制系统认知 \ 

 

1  

 

2  

 

3  

 

 

 

3. 按高峰小时单向运输量分类 
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（三）城市轨道交通的特点 

 



 

 012 

 

 

\ 城市轨道交通列车自动控制系统维护 \ 

1. 运量大 
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二、城市轨道交通列车自动控制系统发展历程  
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一、应答器  
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（一）应答器系统的组成 

1.2.2  

 

 

 



 

 017 

 

 

\ 项目一  城市轨道交通列车自动控制系统认知 \ 

 

FB TB  

1.2.2   

CBTC

 

ATC

 

（二）应答器的种类和工作原理  
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（二）轮轴脉冲转速传感器 
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（三）惯性加速度传感器 
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（四）多普勒雷达测速 
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三、列车定位  
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3. 查询应答器定位 
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6. GPS 定位技术 
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10. 多种设备融合定位 
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（二）列车定位技术的分类 

 

1. 固定定位技术 

1-1  



 

 027 

 

 

\ 项目一  城市轨道交通列车自动控制系统认知 \ 

 

2. 移动定位技术 
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四、车地通信技术  
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（一）点式通信方式 
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1.2.20  
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3. 车地无线通信方式 
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ATC

WIN WIN

1.2.25  

 

1.2.25   

3  

 

五、闭塞方式  
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（二）准移动闭塞式 

1.2.27
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（三）移动闭塞式 
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六、速度控制模式  

ATC

 

（一）分级速度控制 

 

1. 阶梯式分级速度控制 
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1.2.29   
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一、ATC 系统组成  

ATC ATS ATP ATO ATP/ATO

ATP/ATO ATP/ATO ATP

 

ATC  

（一）中央层 

ATS LOW

 

（二）轨旁层 

ATP

ATP  

（三）通信层 

ATP  

（四）车载层 

ATP ATO HMI ATP ATO HMI

AM ATP HMI SM  

ATC 1.3.1  

二、ATS 子系统  
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1.3.1  ATC  

ATS

 

ATS ATP ATO

ATS

ATS

ATP ATS  

ATS  

（一）管理信号设备 
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（二）列车描述 

ATS 3 2 5

ATS

 

（三）自动进路设置 
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1. 通过进路 

ATS

ATS  

2. 目的地触发进路 

 ATS  

3. 接近触发进路 

 ATS

 

（四）运行图调整 

ATS

 

（五）运行图管理 

 

1. 离线运行图管理 

 

2. 在线运行图管理 

ATS

ATS  

三、ATP 子系统  

Automatic Train Protection ATP

-  

ATP

ATS ATO

ATP ATP  
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ATP  

（一）列车定位 

ATP
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（二）测速与测距 
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（三）速度监督与超速防护 

 

ATP

 

ATS

ATS  ATP ATP

ATP  ATP  

（四）停车点防护 

ATP
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5 km/h

 

（五）列车间隔控制 

 

（六）车门控制 

ATP

 

ATP ATP

ATP ATP

 

（七）站台屏蔽门控制 

ATO DCS

CI PSD CI PSD

 

ATO DCS CI PSD

CI PSD

CI DCS ATP

PSD  

（八）紧急停车功能 

 ATP

 

（九）给出发车命令 

ATP

ATP  

（十）列车倒退控制 

ATP  



 

 042 

 

 

\ 城市轨道交通列车自动控制系统维护 \ 

（十一）停稳监督 
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四、ATO 子系统  

Automatic Train Operation ATO

ATO -

 

ATO ATP

 

20% 80%  

 

 

1.3.2 ATP
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ATP

 

ATO ATO
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ATO  

1  ATS
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3 ATO ATS

 

4 ATP

ATS ATO  

5 ATS ATP  

6 ATO  

7 PIS  

8 /

 

五、ATC 系统类型  

- ATC ATC ATC  

（一）点式 ATC 系统 

ATC

 

1. 点式 ATC 系统结构 

ATC ATP ATP

LEU

ATC 1.3.3  

 

1.3.3  ATC  

2. 点式 ATC 系统的基本原理 
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（二）连续式 ATC 系统 

ATC

ATC -  

1. 采用轨间电缆的连续式 ATC 系统 

ATC

1.3.5  

ATC
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1.3.6  

 

1.3.5  ATC  

 

1.3.6  ATC  

2. 基于轨道电路的连续式 ATC 系统 

ATC

1.3.7  
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ATP ATP
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3. 无线 ATC 系统 
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六、CBTC 系统基本原理  

CBTC ATP ATO ATS

CI ATC  

（一）系统组成 
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1.3.8 CBTC ATS ATS/LCW

 

                                   

CBTC               CBTC  

 

1.3.8  CBTC  

1. 中央列车自动监控子系统（ATS） 

ATS ATC

ATC ATP ATO MLKII

ATS ATS ATS

 

ATS

ATS  
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5  

6  

2. 区域控制器（ZC） 

CBTC

TSR

MicroLok

 

3. 数据存储单元 

 

4. 联锁控制器 MicroLok  

MicroLok MicroLok

MicroLok LED CBTC

MicroLok ZC  

LED

 

5. 工作站 

ATS /

 

ATS MicroLok

 

6. 车载控制器（CC） 

 

ATP ATO

ATO ATO

ATO  

ATO AM ATP

ATPM ATP iATP RM

NRM ATB  

7. 数据通信子系统（DCS） 
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 UDP/IP

IEEE802.3

IEEE802.11g Non-vita1

DCS  

ATS

 

（二）系统接口 

CBTC 1.3.9

 

1. ATS 与 ZC 间接口 

ATS ZC

 

2. ATS 与 CI 间接口 

ATS CI

 

3. ATS 与 DSU 间接口 

ATS DSU  

4. ATS 与 CC 间接口 

ATS CC

 

5. ZC 与 CC 间接口 

ZC CC

 

6. ZC 与 DSU 间接口 

ZC DSU  

7. CC 与 CI 间接口 

CC CI /  

CBTC

CBTC  
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实训目的  

 

实训内容  

1.  

2.  

3.  

4.  

5.  

6.  

实训考核  

20% 30% 50%  

      

  

      

1.  5     

2. 

 
5     

3.  5     

4.  15     

5.  5     

6.  5     

7.  15     

8.  10     

9.  15     

10.  5     

11. CBTC  15     

 100  
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1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10. ATC  

11. CBTC  

 


