
ウガンダ共和国 

建設交通省 

(MOWT) 

 

 

 

 

 

 

ウガンダ国 

大カンパラ都市圏 

道路網および交通改善計画調査報告書 
 

 

 

信号機操作および管理マニュアル 

 

和文要約版 

 

 

平成 22 年 11 月 

（2010 年） 

 

独立行政法人 国際協力機構 (JICA) 
 

日本工営株式会社 

株式会社エイト日本技術開発 
 



TOC-1 

 
 

 
信号操作および管理マニュアル 

和文要約版 
 

目次 
 

第一部 計画マニュアル 
1.1 はじめに ..............................................................................................................................1-1 
1.2 信号機の役割.......................................................................................................................1-1 
1.3 信号機の現示.......................................................................................................................1-1 
1.4 信号制御の種類 ...................................................................................................................1-3 

 

第二部 定期点検マニュアル 
2.1 信号設備の保守点検 ...........................................................................................................2-1 
2.2 電源施設の保守点検 ...........................................................................................................2-2 
2.3 点検シート ..........................................................................................................................2-3 

 

第三部 操作マニュアル 
3.1 電源設備 ..............................................................................................................................3-2 

3.1.1 定電圧電源装置 .............................................................................................................3-3 
3.1.2 自動起動式発動発電機................................................................................................3-20 
3.1.3 無停電電源装置 ...........................................................................................................3-25 

3.2 信号設備 ............................................................................................................................3-30 
3.2.1 A04-Type Multi-Plan System for 240V (Kyosan) .......................................................3-31 
3.2.2 A04-Type Multi-Plan System for 100V (Kyosan) .......................................................3-39 
3.2.3 Type-CF4200 (TSEC) ..................................................................................................3-50 
3.2.4 連動操作 ......................................................................................................................3-61 

 
 



1-1 

第一部 計画マニュアル 

1.1   はじめに 

交差点では、車が合流、分流、あるいは交差し、これに歩行者も加わり複雑な交通現象

を起こします。もし、信号機がなければ、さまざまな方向から走行する車であふれ、歩

行者は待つことを余儀なくされます。信号機は、このような状況を改善するために大切

な役割を果たしています。 

1.2   信号機の役割 

(1) 信号機の役割 

 交通事故の防止 

 スムーズな交通流の確保 

 交通環境の改善 

(2) 信号機の設置基準 

日本の信号機設置基準では、以下の6つの条件にあてはまる場合に信号機が設置されます。 

 交差する道路相互の道路幅員が広く、交通量が多い場合 

 歩行者の横断が多い場合 

 交通事故の防止に効果的な場合 

 学童の横断および視覚障害者の横断が考慮される場合 

 病院等の公共施設付近 

 自転車交通の管理が必要な場合 

(3) どのように交通現象をとらえるのか 

信号機を制御するには車の動きをとらえる必要があります。この情報を得ないことには、

最適な制御はできません。具体的には以下のようなデータにて交通現象をとらえます。 

 交通量 

 旅行速度 

 交通密度 

1.3   信号機の現示 

 (1) 現示とは 

異なった方向の交通流は、信号機により順番に通行権が与えられます。すなわち、青信

号の表示により特定方向の車と歩行者のみが通行できます。この一群の交通の流れに通
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行権が与えられる時間帯を現示といいます。 

 

 

 

 

 

 

 

 
 
 

(2) 制御のための3つのパラメーター 

信号機を点灯する場合、タイミングの設定が重要になります。そのタイミングの表しか

たには、「サイクル」、「スプリット」、「オフセット」の3種があります。 

(3) クリアランス時間とは 

信号機の現示の変わり目には、両方向から走ってくる車が衝突しないようにすることが

必要です。したがって、この現示の変わり目には、交差点内の車両を一掃するための時

間を設けています。この車両一掃に必要な時間を「クリアランス時間」といい、黄信号

と全赤信号でつくられています。 

(4) 歩行者横断時間 

歩行者青時間と青点滅時間は、歩行者が道路を安全に横断するためのものです。 

歩行者青時間が短すぎると歩行者が渡りきれず、また長すぎると、右・左折車が交差点

に滞留し、渋滞の原因となります。したがって、歩行者青時間は適切に設定する必要が

あります。 

(5) 信号の現示 

右左折車があまり多くない場合には、主道路方向と従

道路方向の現示を交互に表示します。十字路交差点の

標準的な灯器配置は、右図のようになります。1と2は
車両灯を示し、1Pと2Pは歩行者灯を示します。1と1P
は主道路方向の現示を表示し、2と2Pは従道路方向の

現示を表示します。 

信号現示の切りかえタイミングをステップといい、2

Phase 2

Branch Road

MainRoad

1P1P

1P 1P

2P
2P2P

2P

1V

2V

1V

2V
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現示10ステップの信号機が最も一般的なものです。この切りかえのタイミングを表現す

るのに、下図のような現示図を使用します。 

Step 1 2 3 4 5 6 7 8 9 10
1P
1V
2P
2V

Time (s) 45 5 5 3 2 25 5 5 3 2
Phase Pedestrian Flow

Vehicle Flow
Vehicle and/or Pedestrian Green-light

Flow Vehicle Yellow-light
Vehicle and/or Pedestrian Red-light
Pedestrian Green-light blinking

1 2

 

1.4   信号制御の種類 

(1) 地点制御（多段制御） 

交通量は朝・昼・夕、また、平日・土曜・休日で変化しているにもかかわず、青時間が

いつも同じでは問題です。そこで交通量を調査して、時間帯別、曜日別に最適な青時間

を設定するようにしています。これが多段制御です。 

(2) 系統制御 

信号機が連続して設置されている路線で、それぞれの信号機がバラバラに作動した場合、

車は赤信号のたびに赤で止められ、ムダ時間や渋滞が発生しやすくなります。これを緩

和するために、連続して設置されている信号機を互いに関連づけて動作させ、車をスム

ーズに走行させる方式です。 

(3) 地域制御 

主要都市では、交通量の多い幹線道路や中小の道路が複雑に交差し、多くの車や人が行

き来しています。このような地域では、事故の防止やスムーズな流れをつくり出すため

に多くの信号機が設置されます。これらの信号機がバラバラに動作した場合には、都市

の交通は大混乱を招くこととなります。したがって、複雑に絡みあう都市の道路交通を

効率良くコントロールするための方法として、地域制御が必要となります。 
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第二部 定期点検マニュアル 

定期点検は、「点検シート」に記載された間隔で必ず行う。不良が見つかった場合は、

その場または後日改めて処置・部品等の交換を行う。実施した作業内容は「作業シート」

に必ず記載する。 

2.1   信号設備の保守点検 

(1) 配電盤の点検 
• 配電盤本体の損傷（傷・サビ等）がないことを確認する。損傷がある場合は処置を

行う。 

• 配電盤外部・内部の埃や汚れを清掃する。 

• 取付ボルト類・ネジ類の締付状態を確認する。ゆるみがある場合は増し締めする。 

• 端子に接続されている配線にゆるみ・抜けがないか確認する。ゆるみ・抜けがある

場合は結線をし直す。 

• 各配線の被覆に損傷がないか確認する。損傷がある場合はビニールテープを巻いて

処置を行う。 

• 商用電源入力部の電圧を測定する。 

(2) 交通信号制御機の点検 
• 制御機本体の損傷（傷・サビなど）がないことを確認する。損傷がある場合は処置

を行う。 

• 制御機外部・内部の埃や汚れを清掃する。 

• 取付ボルト類・ネジ類の締付状態を確認する。ゆるみがある場合は増し締めする。 

• 端子に接続されている配線にゆるみ・抜けがないか確認する。ゆるみ・抜けがある

場合は結線をし直す。 

• 各配線の被覆に損傷がないか確認する。損傷がある場合はビニールテープを巻いて

処置を行う。 

• 制御機の日付・時刻を確認する。ずれている場合は再設定する。 

• 電源入力部の電圧を測定する。 

• 灯器出力部の電圧を測定する。 

• 制御電源部の電圧を測定する。 

(3) 交通信号灯器の点検 
• 灯器本体の損傷（傷・穴開き・サビ）がないことを確認する。損傷がある場合は処

置を行う。 

• 灯器外部・内部の埃や汚れ、およびレンズ面を清掃する。 

• 取付ボルト類・ネジ類の締付状態を確認する。ゆるみがある場合は増し締めする。 

• 端子に接続されている配線にゆるみ・抜けがないか確認する。ゆるみ・抜けがある

場合は結線をし直す。 

• 各配線の被覆に損傷がないか確認する。損傷がある場合はビニールテープを巻いて

処置を行う。 
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• 信号灯器の向きを所定の位置から確認し、視認性に問題がないことを確認する。見

づらくなっている場合は向きを調整する。 

• 各灯の点灯状態を確認する。 

(4) 信号柱の点検 
• 柱本体の損傷（穴開き・傾き・曲がり・傷・サビ等）がないことを確認する。 

• 柱の基礎・根元部分の損傷がないことを確認する。 

• 柱に取り付けられた貼紙や看板などを除去し、清掃を行う。 

(5) ハンドホールの点検 
• ハンドホール蓋の損傷（割れ・ひび等）がないことを確認する。大きく損傷して危

険がある場合は補強・交換を行う。 

• 蓋を開けて、内部のマスの損傷（ひび・欠損）がないことを確認する。損傷がある

場合はセメント・モルタルで埋めて処置を行う。 

• 内部に水や異物がたまっていないかどうか確認する。たまっていた場合は排除する。 

• 内部の信号ケーブルに損傷がないか確認する。損傷がある場合はビニールテープな

どで処置を行う。 

• 蓋がガタつかないよう、枠の溝など各部を清掃して確実に蓋を閉める。 

2.2   電源設備の保守点検 

(1) 自動起動式発動発電機の燃料補給 
• 発電機の燃料がなくなる前に、燃料を補充する。作業日・給油量を記録する。 

• 積算運転時間を確認し、記録する。 

• 操作パネル面にエラーが表示されていないことを確認する。エラー表示があった場

合は、取扱説明書に基づいて処置を行い、リセットする。 

• 燃料漏れがないことを確認する。漏れている場合は処置・清掃を行う。 

• 発電機を運転し、異音・異臭・異常な振動がないことを確認する。 

(2) 自動起動式発動発電機の点検 
• 発電機本体の損傷（傷・サビ等）がないことを確認する。損傷がある場合は処置を

行う。 

• エンジンオイル漏れがないことを確認する。オイル漏れが認められる場合は清掃し、

該当箇所を補修する。 

• エンジンオイルを交換する。使用したオイルの量を記録する。 

• オイルフィルターの清掃を行う。清掃しても汚れが取れない場合は交換する。 

• 燃料フィルターの清掃を行う。清掃しても汚れが取れない場合は交換する。 

• 燃料タンクの水抜きを行う。 

• エアクリーナの清掃を行う。清掃しても汚れが取れない場合は交換する。 

• 発電機外部・内部、吸気フィルターの埃や汚れを清掃する。 

• 取付ボルト類・ネジ類の締付状態を確認する。ゆるみがある場合は増し締めする。 

• 端子に接続されている配線にゆるみ・抜けがないか確認する。ゆるみ・抜けがある

場合は結線をし直す。 
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• 各配線の被覆に損傷がないか確認する。損傷がある場合はビニールテープを巻いて

処置を行う。 

• 発電機の日付・時刻を確認する。ずれている場合は再設定する。 

• 出力電圧を測定する。 

• 出力電流を測定する。 

(3) 定電圧電源装置の点検 
• 定電圧電源装置の埃や汚れを清掃する。 

• 端子に接続されている配線にゆるみ・抜けがないか確認する。ゆるみ・抜けがある

場合は結線をし直す。 

• 各配線の被覆に損傷がないか確認する。損傷がある場合はビニールテープを巻いて

処置を行う。 

• 入力電圧を測定する。 

• 入力電流を測定する。 

• 出力電圧を測定する。 

• 出力電流を測定する。 

(4) 無停電電源装置の点検 
• 無停電電源装置の本体および前面パネルを開けて吸気口の埃や汚れを清掃する。 

• 接続されている配線にゆるみ・抜けがないか確認する。ゆるみ・抜けがある場合は

結線をし直す。 

• 各配線の被覆に損傷がないか確認する。損傷がある場合はビニールテープを巻いて

処置を行う。 

• セルフテストボタンを押下し、バッテリーの寿命が充分であることを確認する。寿

命低下サインが出たらバッテリーを交換する。 

2.3   点検シート 

効率的な維持管理作業を実施するために、以下に示す「点検シート」を作成した。 
• 交通信号機 点検シート（配電盤・交通信号制御機） 

• 交通信号機 点検シート（信号灯器 車両用） 

• 交通信号機 点検シート（信号灯器 ３連矢印用） 

• 交通信号機 点検シート（信号灯器 単体矢印用） 

• 交通信号機 点検シート（信号灯器 歩行者用） 

• 交通信号機 点検シート（信号柱） 

• 交通信号機 点検シート（ハンドホール） 

• 電源設備 点検シート（自動起動式発動発電機・定電圧電源装置・無停電電源装置） 

• 自動起動式発動発電機 給油作業シート 

• 交通信号機・電源設備 作業シート 
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• 工具確認シート 

• 予備品リスト 
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ENGINE GENERATOR

Instruction Manual
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Safety Information 1

Prohibition 

Danger 

Caution 

Compulsion 

Safety Information

1. Carefully read this operation manual and its related textbooks beforehand for proper machinery operation. 

2. Properly operate the machine after understanding the technical knowledge and safety information. 

3. In this operation manual, major safety instructions are ranked as follows. 

Without proper operation, there is a possibility that you are killed or seriously injured. 

Without proper operation, there is a possibility that you are injured, and/or there is a 

possibility that property is damaged. 

Note: You are strictly requested to follow “Caution” instruction with an equivalent attention to “Danger”. 

Shows prohibited operation. 

Shows compulsory operation. 

4. Keep those warning labels visible with proper maintenance. 

5. In order to avoid any danger, understand emergency operation, and also prepare an emergency contact, 

emergency aid and a fire extinguisher. 
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Safety Information 2

Prohibition Items in Operation

* No smoking! No fire! Otherwise, there is a possibility that you are injured by a fire explosion and a broken 

piece. 

* No liquid container on the machine! Otherwise, there is a possibility of causing a fire and suffering from an 

electric shock. 

* Don’t step on and/or lean against the machine! Otherwise, there is a possibility that the machine falls down. 

* Don’t dismantle the machine! Otherwise, there is a possibility of suffering from high-voltage electricity and 

heavy-weighted components.  

* Don’t put a stick and/or a finger into a fan! Otherwise, there is a possibility that you are injured by turning fan. 

* Don’t put a metal stick and/or a finger into an input (or output) terminal board in the machine. Otherwise, 

there is a possibility of suffering an electric shock. 

* Don’t refueling while an engine works! Otherwise, there is a possibility that you are injured by a fire explosion 

and a broken piece. 

Caution Items in Operation

* Operate the machine as the operation manual and instructions. Otherwise, there is a possibility that careless 

operation causes an electric shock and an accident. 

* Stop the machine immediately after you recognize any extraordinary condition such as smoke and/or smell. 

Otherwise, there is a possibility of a fire on the machine. 

* Keep the door closed for ordinary operation. If you carelessly touch the inside, there is a possibility that you get 

an electric shock and get burned. 

Prohibition

Caution
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Safety Information 3

Prohibition Items in Maintenance

* Don’t inspect and don’t repair the inside except for technical expert. Otherwise, there is a possibility of 

suffering from an electric shock, an injury and a burn, and/or there is a possibility of causing a fire on the 

machine. 

* Don’t carry any metallic belongings (e.g., wristwatch) during maintenance work! Otherwise, there is a 

possibility that you get an electric shock, burned and injured. 

* Don’t engage yourself to maintain the machine while electricity is applied! Confirm that the machine stops 

before maintenance work. There is a possibility that you get an electric shock, burned and injured. 

* Don’t touch any high temperature parts such as an engine! Otherwise, there is possibility that you get burned 

even after an engine was stopped. 

* Use the same rating/typed genuine parts for replacement and avoid the mixture of new and old parts. 

Otherwise, there is a possibility of causing a fire. 

* Don’t touch the machine with a wet hand! Otherwise, there is a possibility that you get an electric shock. 

* Make sure that the original manufacturer repair and replace the broken parts. 

* Don’t touch the parts directly. It’s dangerous! 

* Don’t dismantle the machine. Otherwise, there is a possibility of causing a fire and suffering from an electric 

shock. 

Caution Items in Maintenance

* Don’t inspect and don’t repair the inside except for technical expert. Otherwise, there is a possibility of 

suffering from an electric shock, an injury and a burn, and/or there is a possibility of causing a fire on the 

machine. 

* Don’t neglect the maintenance work to keep it well-conditioned. Otherwise, there is a possibility of causing a 

fire. 

* Don’t touch any electric-recharged parts such as a battery terminal. Otherwise, there is a possibility that you 

get an electric shock, burned and injured. 

* Don’t touch any high voltage portions on terminal boards inside the machine. Otherwise, there is a possibility 

that you get an electric shock, burned and injured. 

* Properly carry out the maintenance works after carefully reading the operation manual and understanding it 

well. There is a possibility that careless maintenance causes a burn, a serious injury, and/or causes a fire on 

the machine by a fire explosion and a broken piece. 

Prohibition

Caution
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DENSEI-LAMBDA USERS GUIDE1

Class B EMC Statements

NOTE  This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to

part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a

residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed

and used in accordance with the instructions, may cause harmful interference to radio communications. However,

there is no guarantee that interference will not occur in a particular installation. If this equipment does cause harmful

interference to radio or television reception, which can be determined by turning the equipment off and on, the user is

encouraged to try to correct the interference by one or more of the following measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and the receiver.

Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

Consult the dealer or an experienced radio/TV technician for help.

VCCI Notice for Class B Equipment
VCCI B
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DENSEI-LAMBDA USERS GUIDE 2

Special Symbols
The following are examples of symbols used on the UPS to alert you to important information:

RISK OF ELECTRIC SHOCK - Indicates that a risk of electric shock is present and the associated

warning should be observed.

CAUTION: REFER TO OPERATOR' S MANUAL  - Refer to your operator's manual for additional

information, such as important operating and maintenance instructions.

This symbol indicates that you should not discard the UPS or the UPS batteries

in the trash. The UPS may contain sealed, lead acid batteries. Batteries must be

recycled.
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DENSEI-LAMBDA 9126 USERS GUIDE1

1. Summary
“Densei-Lambda 9126 - The Ultimate Online UPS !”
The Densei-Lambda 9126 uninterruptible power system (UPS) protects your sensitive electronic
equipment from the most common power problems including power failures, power sags, power
surges, brownouts, line noise, high voltage spikes, frequency variations, switching transients, and
harmonic distortion.

Power outages can occur when you least expect it and power quality can be erratic. These power
problems have the potential to corrupt critical data, destroy unsaved work sessions, and damage
hardware causing hours of lost productivity and expensive repairs.

With the Densei-Lambda 9126, you can safely eliminate the effects of power disturbances and guard
the integrity of your equipment. Figure 1 shows the Densei-Lambda 9126 UPS with an optional
Extended Battery Module (EBM).

Figure 1. The Densei-Lambda 9126

Because an integral part of power protection is power management software, the Densei-Lambda
9126 comes fully equipped with a communication port, serial cable, and a CD containing for
networked systems.

UPS

EBM
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3.2   信号設備 

 
 

3-30



3-31



3-32



3-33



3-34



3-35



3-36



3-37



3-38



3-39



3-40



3-41



3-42



3-43



3-44



3-45



3-46



3-47



3-48



3-49



CF4200A-221A 

Operation Manual 

of

TRAFFIC SIGNAL CONTROLLER 

TYPE: CF4200 

 Carefully read this operation manual beforehand for proper machinery operation.  

Transportation Systems & Electric Co., Ltd. 
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1. Outline 

1.1 General 

The Traffic Signal Controller offered in this Manual is mainly designed for overseas use. The Traffic Signal 

Controller is designed so as to realize high reliability, stability, low power consumption, increase of 
maintainability and decrease of size by combining the exclusive LSI for traffic controlling equipment and high 
quality MPU. 
Consequently, the Traffic Signal Controller can change time indication by preset controlling pattern in 
accordance with traffic conditions for weekdays, Saturday, holidays and special days. In other words, traffic 
signal control corresponding to the change of traffic characteristics is available by the Traffic Signal Controller. 
The Traffic Signal Controller consists of Control Unit, Power Supply Unit, Signal Light Switch Unit, Junction 

Unit and Manual Control Unit.

1.2 Configuration 

Components of the Traffic Signal Controller are shown in the following table. 

Table 1-1  Components 
Item Device Quantity 

Main Unit 

Cabinet 

Manual Operation Unit 
Control Unit 
Power Supply Unit 

Signal Light Switch Unit 
Junction Unit 

1 unit 

Accessories 

Push Button for Manual Operation 
Key for Traffic Signal Controller 
Connection Cable 

Mounting Metal Fixture 

1 unit 

Spares 
Fuse (3.15A for control power supply) 
Fuse (5A for maintenance) 

2 pcs. 
2 pcs. 

Attached Documents 
Test Report 
Operation Manual 

As required 
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2. Function and Ability 

2.1 Main Characteristics 

1. Improvement of Reliability

High efficient integration of circuit and low power consumption semiconductor devices control interior 
evolution of heat causing faults and improve reliability. 

2. Improvement of Maintainability
Making each unit component as connecter or plug-in style improves maintainability. 

3. Improvement of Safety

The Traffic Signal Controller maintains safety of phase by the danger prevention (G-G protection) function. 

4. Improvement of Time Accuracy

Quartz clock assures time accuracy. 

5. Time Setting

Setting buttons of Control Panel enables easy time setting. 

6. Watching Abnormality of Power Supply Unit

Backing up for instantaneous power failure for 10 ms or less is prepared. And abnormal signal output is not 
originated even for extraordinary voltage down. 

2.2 Specifications 

Table 2-1  Specifications 
Input Power 90 to 110V AC, 50/60 Hz

Power Consumption Approx. 50 VA (excl. signal light current)

Ambient Temperature -20 to +60 C

Relative Humidity 40 to 90 %

Insulation Resistance
10 M   or more at 500 VDC between AC input terminal and the 

cabinet (Measured by disconnecting arrestor)

Insulation Voltage
1,000 VAC, 1 minute between AC input terminal and the cabinet 
(Measured by disconnecting arrestor). 

Dimensions 400(W) x 800(H) x 300(D) mm

Weight Approx. 70kg
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2.3 Main Operation 

2.3.1 Flashing Operation 

“YELLOW” on the major road and “RED” on the minor road flash alternatively. During Flashing Operation, 
pedestrian signal lights and arrow signal lights turn off. Flashing Operation is carried out in the following 

situations: 
* Flashing Operation Function is set on the Time Table (Function Flashing) 
* Flashing Switch on the Control Unit is turned “ON” (Manual Flashing) 
* “GREEN” are indicated to the 2 or more crossing traffic flows at the same time (G-G Confliction) 
* Passing time of a step exceeds the prescribed value in Fail Safe Operation (Time Out) 

2.3.2 Manual Operation 

When the Operation Switch in the Manual Operation Unit is set to “Manual”, signal indication proceeds step by 
step by pushing Manual Button. Unless Manual button is pushed, the indication on the current step continues. 

2.3.3 Fail Safe Operation 

This operation is directly controlled by the exclusive LSI without relying on the MPU. And the operation is 
carried out in the following situations: 

* The clock works extraordinarily 

* Multi-plan Operation Time Table is not set 
* Pattern Changing Time Table is not set though the Multi-step Operation Time Table is set 
* Passing time of a step exceeds the prescribe value in Multi-plan Operation 

2.3.4 Multi-plan Operation 

On Multi-plan Operation, the MPU selects the appropriate “Pattern” from Multi-plan Operation Time Table 
according to the “Program” from Pattern Changing Time Table. 10 patterns can be set in Multi-plan Operation 
Time Table, and 10 pattern-changings can be set in Pattern Changing Time Table. 

This operation is carried out when both Multi-plan Operation Time Table and Pattern Changing Time Table are 
set. 
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2.4 Function and Ability of Each Unit 

2.4.1 Control Unit 

The Control Unit controls indication of each function, processing of input and output signals and signal lights. 
The main print circuit board (LPC Card) is installed on the back of the Control Unit Panel. 

1. Indicating Function
The situations of operation are indicated by indicators and display as follows. 

a) Executing item monitor lamp 
b) Data indicator 
c) In-operation indication lamp 
d) Error indication lamp (MPU, G-G Confliction, Time Out) 

2. Operations
Operations are carried out as the flow chart shown the Figure 2-1. The operation is relied on the position of 

switches and signal conditions. 
a) Action when the Main Power is switched on or Reset Button is pushed 

After the Main Power is switched on, power is recovered after power failure, or Reset Button is pushed, 

the Traffic Signal Controller confirms the position of FLASHING SWITCH on the Control Unit Panel. If 
the switch is “FLASH ON” side, Flashing Operation starts immediately. If not, each “RED” of all the traffic 
signal turns on for about 5 seconds (“Initial All Red Indication”). 

Then, the Controller confirms the position of OPERATION SWITCH on the Manual Control Unit. If the 
switch is “MANUAL” side, Manual Operation starts. If not, Multi-plan Operation or Fail Safe Operation 
starts. “Which operation starts” is depends on the setting of 2 kinds of time table (see “2.3.4 Multi-plan 

Operation”). 

b) Action in unusual status 

i:  If “GREEN” are indicated to the 2 or more crossing traffic flows at the same time, the Traffic Signal 
Controller forces to turn off all “GREEN” indication immediately, and starts Flashing Operation. In this 
case, the error monitor lamp, “G-G”, lights on. 

ii: If passing time of a step exceeds the prescribed value in Fail Safe Operation, the Traffic Signal 
Controller forces to turn off all “GREEN” indication immediately, and starts Flashing Operation. In this 
case, the error monitor lamp, “TIME OUT”, lights on. 

iii: After removal the causes of faults, Flashing Operation ends by pushing the Reset Button. 

c) Operation change 

Operation change is carried out safely without switching off the power supply. The priority of operations 
is classified from Flashing Operation, Manual Operation, Multi-plan Operation and Fail Safe Operation. 
Each operation except Flashing Operation is carried out in order and continuously without skipping the 

current steps. 
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3. Setting of Step, Pattern and Pattern-changing

The each step duration and pattern can be set at the Control Unit Panel. 
a) Step 

Duration of step can be set from one second to 99 seconds. The accuracy is ± 3 % of the set value. 

b) Pattern and Pattern-changing 
10 patterns (P1 – P9, PA) can be set on the Multi-plan Operation Time Table. A pattern consists of 

durations of each step. 
10 pattern-changings can be set on the Pattern Changing Time Table. A pattern-changing consists of 
applicable patterns and its starting time. 
Totally seven Kinds of Day type are available (Weekdays, Saturday, holidays and four special days). 
Each Kind of Day type can have 10 pattern-changings. 

4. Pattern for Fail Safe Operation

The pattern for Fail Safe Operation is set as Pattern 0 (P0) and it is changeable. However, P0 is not selectable 
at Multi-plan Operation. 

5. Watching of Step duration
Watching of the maximum duration and the minimum duration of each step is available. There are 3 types of 
step, Short, Middle and Long. The type of each step is set before shipment, and is depends on what kind of 

signal indicates on the step. For example, YELLOW step is Short step, Vehicle GREEN step is Long step.  
If passing time of a step exceeds the prescribed value in Multi-plan Operation, operation is changed to Fail 
Safe Operation. If in Fail Safe Operation, the exclusive LSI detects Time Out error and starts Flashing 

Operation. 

Table 2-2  Type of Steps and Watching Duration 
Monitoring time

Step 
Maximum time

(sec.)
Minimum time 

(sec.)  

Short step 10 0.95 

Middle step 110 0.95 

Long step 110 6 

6. Signal Light Phase Plan
The Signal Light Phase Plan is set as “Signal Phase Data”. It is set before shipment and not-changeable. The 
maximum number of step is 30 and the maximum connectable Signal Light Switch Circuits are 24. 

7. Clock and Calendar
The clock for controlling date and time operates correctly by back-up condenser even for the following power 

failures. 
* Power failure continuing within 12 hours 
* Power failure within 30 minutes occurring repeatedly over 12 hour cycle 
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Ini tial  al l red indication

Fail Safe Operation

Multi-p lan Operation

Manual Operation

M anual Flashing

Flashing

Is Flashing SW  “ON”?

Pow er ON “”

Is Operation SW
“M anual”?

Exists Multi -p lan
Operation Time Table?

Pus h Reset Button

Automatic operation

Flashing “ON”

G-G error

M anual operation

Flashing ON ”“

G-G error

Flashing ON ”“

G-G error

Time out error

MPU  error

Maxim um time is counted. Manual operation

Flashing “OFF”

Figure 2-1  Flow Chart of Operations 
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2.4.2 Power Supply Unit 

The Control Power Supply Unit is plug-in type and supplies necessary power stably. 
1. Input 90 to 110 VAC, 50/60 Hz + 5Hz, single phase 

2. Output Rating voltage 5 + 0.25 VDC, maximum rated current 3 A 
  Rating voltage 12 + 1 VDC, maximum rated current 0.2 A 

3. Protection circuit: 
a) If the input voltage goes down to 80 VAC or less, the output is turned off. 
b) It protects the interior circuit against an abnormal input voltage over 150 V, half wave. 
c) It protects the operation for instantaneous power failure of 10 ms or less. 
d) It protects over voltage output for 5V DC circuit. 
e) It protects the Power Supply Unit against short circuit at the output terminal. 

2.4.3 Signal Light Switch Unit 

This unit consists of Signal Light Switch Units (SSU) and receives traffic signal light driving signal and lights the 

signal lights by the light switch elements. 
1. This unit equips with 6 Light Switch Elements (for 3 vehicles, 2 pedestrians and 1 arrow) per unit. 
2. It is plug-in type and maximally 4 units can be equipped. In other words, 24 Light Switch Units can be 

equipped maximally. The most upper shelf equips with the unit for phase 1 and the lowest shelf equips 
with the unit for phase 4. 

3. Since monitor lamps for signal lights are prepared on the front panel, each phase can be confirmed even 

when signal lights are extinguished. 
4. The maximum current for a signal switch element is 5A. 
5. The input side and output side of the signal switch element are electrically isolated because solid state 

relays (SSR) are adopted and they prevent external surge. Also they decrease noise as low as possible 
when switching on and off the large current by switching the power for signal lights at near 0 volt. 
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2.4.4 Manual Control Unit 

1. The following operations are carried out by the Operation Mode Selection SW. 
a) Manual Operation 

b) Automatic Operation 
2. Manual Button only works when the Operation Mode Selection SW is turned to “MANUAL“ side. 

Signal indication precedes step by step every pushing Manual Button. Unless it is pushed, the indication in 
the current step continues. 

2.4.5 Junction Unit 

1. Terminals and Power Supply Switches are installed in the Junction Unit. 
a) Main Power Supply Switch is 30 A frame with rated current of 30 A at normal temperature and maximally 

25 A can be flowed to the Signal Light Switch. (Maximally 20 signal lights are connectable.) 
b) The Signal Light Power Supply Switch can switch on and off the Signal Light Power Supply 

independently from other circuits. 
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“RENDO”(Interlocked) Operation 

Traffic signal controller interlock master traffic signal controller by electrical signal. So that platoons 
of vehicles can proceed through a continuous series of green light.

Setting procedure of “RENDO”(Interlocked) Operation 

Set “RENDO”(Interlocked) Operation according to the following steps. 

<1st step> 

Start-up method of “Table Setting Mode” 

(1) Make function setting switch (SW1-8) on the LPC Card “ON” 
(2) In order to set Table Setting Mode, select “Setting” side  

of Setting/Operation Change Switch.  

<2nd step> 
Table Setting Method 

1st Table Setting for TIME SETTING 

(1) Set Table Item Number to “65” (Time setting of “RENDO”(Interlocked) Operation) by pushing 

Increment Button NO.1&NO.2. 
(2) Set Detailed Item Number to the corresponding figures indicated in table (a)to(g) by pushing 

Increment Button NO.3 & NO.4. 

LPC Card

SW1-8
Function Setting Switch 

1 2 3 4 5 6 7 

Setting/Operation Change Switch

Table Item Number 

Detailed Item Number 

Detailed Item Data 

Increment Button 
(Date setting button) 

Setting Button 

Display 

Setting 

Operation

3-61



SA060301A3 
 2/7 

TRANSPORTATION SYSTEMS & ELECTRIC CO., LTD. 

(3) Set Detailed Item Data to the corresponding figures indicated in table (a)to(g) by pushing 

Increment Button NO.5 & NO.6 & NO.7. 
(4) Push “Setting Button” in oder to finalize the above figures. 

(5) Repeat the same precedures ((1)to(4)) for all kind of day and all start and end time. 

 (refer to setting example)

Tables of setting item for Time Setting of “RENDO”(Interlocked) Operation

(a) Week Day  

Item 
Detailed 

item 
number 

Detailed item 
data 

Hour 01 00 to 23 Start 
time Minute 02 00 to 59 

Hour 03 00 to 23 1 End 
time Minute 04 00 to 59 

Hour 05 00 to 23 Start 
time Minute 06 00 to 59 

Hour 07 00 to 23 2 End 
time Minute 08 00 to 59 

Hour 09 00 to 23 Start 
time Minute 10 00 to 59 

Hour 11 00 to 23 3 End 
time Minute 12 00 to 59 

Hour 13 00 to 23 Start 
time Minute 14 00 to 59 

Hour 15 00 to 23 4 End 
time Minute 16 00 to 59 

(b) Saturday 

Item 
Detailed 

item 
number 

Detailed item 
data 

Hour 17 00 to 23 Start 
time Minute 18 00 to 59 

Hour 19 00 to 23 1 End 
time Minute 20 00 to 59 

Hour 21 00 to 23 Start 
time Minute 22 00 to 59 

Hour 23 00 to 23 2 End 
time Minute 24 00 to 59 

Hour 25 00 to 23 Start 
time Minute 26 00 to 59 

Hour 27 00 to 23 3 End 
time Minute 28 00 to 59 

Hour 29 00 to 23 Start 
time Minute 30 00 to 59 

Hour 31 00 to 23 4 End 
time Minute 32 00 to 59 

(c) Holiday 

Item 
Detailed 

item 
number 

Detailed item 
data 

Hour 33 00 to 23 Start 
time Minute 34 00 to 59 

Hour 35 00 to 23 1 End 
time Minute 36 00 to 59 

Hour 37 00 to 23 Start 
time Minute 38 00 to 59 

Hour 39 00 to 23 2 End 
time Minute 40 00 to 59 

Hour 41 00 to 23 Start 
time Minute 42 00 to 59 

Hour 43 00 to 23 3 End 
time Minute 44 00 to 59 

Hour 45 00 to 23 Start 
time Minute 46 00 to 59 

Hour 47 00 to 23 4 End 
time Minute 48 00 to 59 

(d) Special Day1  

Item 
Detailed 

item 
number 

Detailed item 
data 

Hour 49 00 to 23 Start 
time Minute 50 00 to 59 

Hour 51 00 to 23 1 End 
time Minute 52 00 to 59 

Hour 53 00 to 23 Start 
time Minute 54 00 to 59 

Hour 55 00 to 23 2 End 
time Minute 56 00 to 59 

Hour 57 00 to 23 Start 
time Minute 58 00 to 59 

Hour 59 00 to 23 3 End 
time Minute 60 00 to 59 

Hour 61 00 to 23 Start 
time Minute 62 00 to 59 

Hour 63 00 to 23 4 End 
time Minute 64 00 to 59 
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(e) Special Day2 

Item 
Detailed 

item 
number 

Detailed item 
data 

Hour 65 00 to 23 Start 
time Minute 66 00 to 59 

Hour 67 00 to 23 1 End 
time Minute 68 00 to 59 

Hour 69 00 to 23 Start 
time Minute 70 00 to 59 

Hour 71 00 to 23 2 End 
time Minute 72 00 to 59 

Hour 73 00 to 23 Start 
time Minute 74 00 to 59 

Hour 75 00 to 23 3 End 
time Minute 76 00 to 59 

Hour 77 00 to 23 Start 
time Minute 78 00 to 59 

Hour 79 00 to 23 4 End 
time Minute 80 00 to 59 

(f) Special Day3 

Item 
Detailed 

item 
number 

Detailed item 
data 

Hour 81 00 to 23 Start 
time Minute 82 00 to 59 

Hour 83 00 to 23 1 End 
time Minute 84 00 to 59 

Hour 85 00 to 23 Start 
time Minute 86 00 to 59 

Hour 87 00 to 23 2 End 
time Minute 88 00 to 59 

Hour 89 00 to 23 Start 
time Minute 90 00 to 59 

Hour 91 00 to 23 3 End 
time Minute 92 00 to 59 

Hour 93 00 to 23 Start 
time Minute 94 00 to 59 

Hour 95 00 to 23 4 End 
time Minute 96 00 to 59 

(g) Special day4 

Item 
Detailed 

item 
number 

Detailed item 
data 

Hour 97 00 to 23 Start 
time Minute 98 00 to 59 

Hour 99 00 to 23 1 End 
time Minute A0 00 to 59 

Hour A1 00 to 23 Start 
time Minute A2 00 to 59 

Hour A3 00 to 23 2 End 
time Minute A4 00 to 59 

Hour A5 00 to 23 Start 
time Minute A6 00 to 59 

Hour A7 00 to 23 3 End 
time Minute A8 00 to 59 

Hour A9 00 to 23 Start 
time Minute B0 00 to 59 

Hour B1 00 to 23 4 End 
time Minute B2 00 to 59 
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<3rd step> 

2nd Table Setting for “KO”(SERVANT) SETTING 
(1) Set Table Item Number to “87” (“KO”(Servant) setting of “RENDO”(Interlocked) Operation) by 

pushing Increment Button NO.1&NO.2. 

(2) Set Detailed Item Number to the corresponding figures indicated by pushing Increment Button 
NO.3 & NO.4. 

(3) Set Detailed Item Data to the corresponding figures indicated by pushing Increment Button NO.5 

& NO.6 & NO.7. 
(4) Push “Setting Button” in oder to finalize. 

Tables of setting item for “KO”(Servant) Setting of “RENDO”(Interlocked) Operation

Item 
Detailed 
item 
number 

Detailed item data 

Cycle     
“RENDO”(Interlocked) Signal 01 1:AB type Interconnect Signal (normal condition) 

2:Y type Interconnect Signal 
“RENDO”(Interlocked) sub-cycle 
operation 02

1: 1/1 period (normal condition) 
2: 1/2 period 
3: 2/3 period 

Threshold value of “RENDO” 
(Interlocked) sub-cycle operation 03

0 to 254, 
or blank(normal condition) 
In case of “blank” , the “RENDO” (Interlocked) operation is 
done.
(not sub-cycle ) 
When the threshold value of “RENDO” (Interlocked) sub-cycle 
operation is more than the cycle of master controller, this 
becomes “RENDO” (Interlocked) cycle operation.(not 
sub-cycle ) 

Synchronized Step (S1) 04 1 to 30, or blank.  
In case of “blank” , Synchronized Step isn’t designate. 

Synchronized Step (S2) 05 1 to 30, or blank. 
In case of “blank” , Synchronized Step isn’t designate. 

Watch time of cycle signal 06 
0 to 255. (255:normal condition)  
When “RENDO” (Interlocked) cycle signal isn’t received 
within watch time of cycle signal, the “RENDO” (Interlocked) 
operation ends. 

(S1)Offset 07 Pattern1 (S2)Offset 08 
(S1)Offset 09 Pattern2 (S2)Offset 10 
(S1)Offset 11 Pattern3 (S2)Offset 12 
(S1)Offset 13 Pattern4 (S2)Offset 14 
(S1)Offset 15 Pattern5 (S2)Offset 16 
(S1)Offset 17 Pattern6 (S2)Offset 18 
(S1)Offset 19 Pattern7 (S2)Offset 20 
(S1)Offset 21 Pattern8 (S2)Offset 22 
(S1)Offset 23 Pattern9 (S2)Offset 24 
(S1)Offset 25 PatternA (S2)Offset 26 

0 to 254, or blank. 
Offset time is set. 
In case of “blank” , the “RENDO” (Interlocked) operation isn’t 
done.
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<4th step> 

Operation Mode 
(1) After the 3rd step, switch the Setting/Operation Change Switch to “Operation” side. Consquently, 

Display indication also changes to figures of operation mode at the time. 

(2) Finally, set the function setting switch(sw1-8) “OFF”. 

<<Setting example>> 
Condition: 
(1) Running time in “RENDO” (Interlocked) Operation is from 07:00 to 20:00 except special day. 
(2) Cycle “RENDO” (Interlocked) Signal : “1”(AB type)

(3) “RENDO” (Interlocked) sub-cycle operation : “1”(1/1 period)

(4) Threshold value of “RENDO” (Interlocked) sub-cycle operation : “blank”(not sub-cycle)
(5) Synchronized Step: “1step” (s1) and “9step”(s2) 
(6) Watch time of cycle signal : “255”(max) 
(7) Offset time : “0”second for all pattern 

Set figures as follows according to two table setting mode. 
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1st table< TIME SETTING > 
Table 
item 
number 

Detailed 
item 
number 

Detailed 
item 
data 

(1) Set the hour of the weekday start time. 65 01 07 

(2) Set the minute of the weekday start time. 65 02 00 

(3) Set the hour of the weekday end time. 65 03 20 

(4) Set the minute of the weekday end time. 65 04 00 

(5) Set the hour of the Saturday start time. 65 17 07 

(6) Set the minute of the Saturday start time. 65 18 00 

(7) Set the hour of the Saturday end time. 65 19 20 

(8) Set the minute of the Saturday end time. 65 20 00 

(9) Set the hour of the Holiday start time. 65 33 07 

(10) Set the minute of the Holiday start time. 65 34 00 

(11) Set the hour of the Holiday end time. 65 35 20 

(12) Set the minute of the Holiday end time. 65 36 00 

Setting example of Interlocked Operation at time setting 
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2nd Table <”KO”(SERVANT) SETTING> 

Item 
Table 
item 
number 

Detailed 
item 
number 

Detailed 
item data 

(1) Cycle “RENDO” (Interlocked) 
Signal 87 01 1 

(2) “RENDO” (Interlocked) sub-cycle 
operation 87 02 1 

(3) Threshold value of “RENDO” 
(Interlocked) sub-cycle operation 87 03 --- 

(4) Synchronized Step (S1) 87 04 1 

(5) Synchronized Step (S2) 87 05 9 

(6) Watch time of cycle signal 87 06 255 
(S1)Offset 87 07 0 (7) Pattern1 (S2)Offset 87 08 0 
(S1)Offset 87 09 0 (8)  Pattern2 (S2)Offset 87 10 0 
(S1)Offset 87 11 0 (9)  Pattern3 (S2)Offset 87 12 0 
(S1)Offset 87 13 0 (10) Pattern4 (S2)Offset 87 14 0 
(S1)Offset 87 15 0 (11) Pattern5 (S2)Offset 87 16 0 
(S1)Offset 87 17 0 (12) Pattern6 (S2)Offset 87 18 0 
(S1)Offset 87 19 0 (13) Pattern7 (S2)Offset 87 20 0 
(S1)Offset 87 21 0 (14) Pattern8 (S2)Offset 87 22 0 
(S1)Offset 87 23 0 (15) Pattern9 (S2)Offset 87 24 0 
(S1)Offset 87 25 0 (16) PatternA (S2)Offset 87 26 0 

 “-- “ is no setting 

Setting example of “RENDO” (Interlocked) Operation at “KO”(servant) setting 
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