ENGINE GENERATOR

Instruction Manual

3-20



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”.

@ Prohibition

QCompuIsion

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.

Safety Information 1
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Prohibition Items in Operation

L Prohibition

* 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

| :E: Caution

* 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.

Safety Information 2

3-22



Prohibition Items in Maintenance

@ Prohibition

* 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

:E: Caution

* 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.

Safety Information 3
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1. Names

1.1 Names of Engine Generator
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Figure 1-1 Names of Engine Generator
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1.2 Names of Engine
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Figure 1-2 Names of Engine

* For emergency, stop the engine by pulling up the red-colored “Stop lever”.
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2. Labels

2.1 Position and Content of Labels

_

T
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Front view Rear view of front door
(w door opened)

Figure 2-1 Position and Content of Labels (Front View)

1. Compulsory Label
2. Indication Label
3. Danger Label

4. Caution Label

5. Caution Label

(Compel to connect earth)
(Recycle the sealed battery)
(Don’t touch the battery charger)
(Keep out fire or heat)

(Each caution)
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Figure 2-2 Position and Content of Labels (Rear View)

6. Caution label (Exhaust gas)
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Part B

Operation Manual

of

AUTOMATIC CONTROL PANEL

[ Carefully read this operation manual beforehand for proper machinery operation. |
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1. Names and Functions of Automatic Control Panel

Automatic Control Panel consists of Operation/Indication Panel to confirm running states, Switch Portion for
control power supply, Main Circuit Breaker, Dipswitch for setting Periodic Maintenance Running and Control

Portion.

1.1 Names and Functions of Operation/Indication Panel

3
1
O AILURE /
OVER SPEEY,
CEMERATOR  omvivncicigin s
o/~ FOWER ) OVER LDAD
AUTOMATIC LOW OIL PRESSARE
MANLIAL
~, LOAD ON
O GENERATOR
LOAD OW ) ;
COMMERCIAL ) CPU ABNORMA
2

WEL LOw

AW
i AR

1
MR

ToR "ETF.ET‘

Figure 1-1 Operation/Indication Panel

Operation/Indication Panel functions as follows.

1. Status Indicator . Indicate running status and warning of extraordinary condition.
2. Operation Key : Switchover the running condition.
3. Monitor : Display Output Voltage, Output Current and Accumulation Running Time.
4. Timer : Display Date, Time, Periodical Maintenance Running Day and Time.
B- 1
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Table 1-1 Names and Functions of Status Indicator

No. Item LED indicator Status (When LED turns on)
1 CONTROL SOURCE GREEN Control source is normal.
2 CHARGING GREEN Battery charger is working.
3 GENERATOR POWER GREEN Generator voltage is over 85 VAC.
4 AUTOMATIC GREEN Under Automatic Operation Mode.
5 MANUAL GREEN Under Manual Operation Mode.
6 LOAD ON GENERATOR GREEN Generated power is being supplied to the load.
7 LOAD ON COMMERCIAL GREEN Commercial power is being supplied to the load.
8 START FAILURE RED Action of engine start fails 3 times.
9 OVER SPEED RED Revolution speed is over the 113% of the rating.
10 OVER LOAD RED Load current is over the 118% of the rating.
Lubricating oil pressure of the engine is
11 LOW OIL PRESSURE RED )
under 0.3kg “f/c m~.
Microcomputer circuit of the control panel
12 CPU ABNORMAL RED . .
is extraordinary.
13 FUEL LEVEL LOW ORANGE Remaining fuel is less than 30% of the full level.
Table 1-2 Names and Functions of Operation Key
No. Item Function
1 STOP Stop the engine. (at Manual Operation Mode only)
2 START Start the engine. (at Manual Operation Mode only)
Generated power is supplied to the load.
3 LOAD ON GENERATOR .
(at Manual Operation Mode only)
Commercial power is supplied to the load.
4 LOAD ON COMMERCIAL .
(at Manual Operation Mode only)
5 FAILURE RESET Restore normal running after solving failure factors.
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Table 1-3 Names and Functions of Monitor

No. ltem Function
1 OUTPUT VOLTAGE Display engine-generated output voltage when “V” indicator turns on.
2 OUTPUT CURRENT Display output load current when “A” indicator turns on.
3 ACCUMULATION Display accumulation running time of the engine when “H” indicator
RUNNING TIME turns on.
4 MEASURE SELECTOR Key Use to select the display item (output voltage, output current and

accumulation running time).

Display item is changed in turn by pushing “MEASURE SELECTOR" key.

“OUTPUT VOLTAGE” mm» “OUTPUT CURRENT” = “ACCUMULATION RUNNING TIME”

t 1

=\ /— OUTPUT
— V — VOLTAGE

& OUTPUT

CURRENT

E:l\:l ACCUMULATION
RUNNING TIME

MESRE
SHETIOR
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Table 1-4 Names and Functions of Timer

No. ltem Function
1 DATE Display month and day when side LED lights on.
2 TIME Display hour and minute when side LED lights on.
3 MAINTENANCE OPERATION | Display the next periodic maintenance running date when side
DATE LED lights on.
4 MAINTENANCE OPERATION | Display the start time of the periodic maintenance running when
TIME side LED lights on.
Use to select the display item (date, time, periodic maintenance
5 INDICATION SELECTOR Key . .
running date and time).
Use after setting of date, time, periodic maintenance running day
6 SET Key

and time.

Display item is changed in turn by pushing “INDICATION SELECTOR" key.

“DATE” =mp-“TIME” = “MAINTENANCE OPERATION DATE” = “MAINTENANCE OPERATION TIME”

—@= patE
O TME
O  MANTENANCE
OPERATION DATE
O  MANTENANCE
OPERATION TIME
f—
SET
B- 4
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1.2 Names and Functions of Switch Portion

ON
OFF
ON
OFF
ON
OFF

MANUAL

AUTOMATIC

CONTROL SOURCE
(SW-8D)

CHARGER INPUT
(SW-1)

CHARGER OUTPUT
(SW-2)

OPERATION
(43AM)

Figure 1-2 Switch Portion

Table 1-5 Names and Functions of Switch Portion

No. Item Function
1 CONTROL SOURCE | Switch (ON/OFF) for control source.
2 CHARGER INPUT Switch (ON/OFF) for charger AC input.
3 CHARGER OUTPUT | Switch (ON/OFF) for charger DC output.
4 OPERATION ALI\JAZCI)\:\CJ':TLIC Switch (AUTOMATIC/MANUAL) for operation mode.
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1.3 Names and Functions of Main Circuit Breaker

Main Circuit Breaker is mounted inside the Automatic Control Panel.

GENERATOR
OUTPUT

Tl

LI O

L | |9

HiljRe [~

}
7)]

COMMERCIAL
INPUT

K

Figure 1-3 Main Circuit Breaker

Table 1-6 Names and Functions of Main Circuit Breaker

No. Item Function
1 COMMERCIAL INPUT | Breaker for commercial source input
2 GENERATOR OUTPUT | Breaker for engine-generated output
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1.4 Names and Functions of Dipswitch

Dipswitch is mounted on the control PC board of the backside of the control panel.

LI
L[|

OFF

(0
HENENN

Figure 1-4 Dipswitch

Table 1-7 Names and Functions of Dipswitch

No. Item Function
12 Set interval of periodic maintenance running.
Interval: 1 week, 2 weeks, 4 weeks and 8 weeks
1 SW2 34 Set time duration of periodic maintenance running.
Duration: 1 minute, 3 minutes, 5 minutes and 10 minutes
5-8 | Don't alter the setting, otherwise the machine may not work ordinary.
2 SW3 | 1-8 [ N/A

1.5 Names and Functions of Control Portion

Control Portion equips functions of sequence control and automatic voltage control of the engine.

Table 1-8 Names and Functions of Control Portion

No. Item Function
1 Automatic Voltage Regulator | Regulate the engine generated output voltage automatically.
2 Sequence Control Control the machine with microcomputer.

* Automatic voltage regulator is equipped inside the Automatic Control Panel.
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2 Setting

Caution Items in Operation

| & Caution

* Operate the machine as the operation manual instructs. 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 Items in Operation

() Pronibition

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

piece.

* No liguid 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/output terminal board in the machine! Otherwise, there is
a possibility of suffering an electric shock.

* Don't unnecessarily change setting of a timer and dipswitch! Otherwise, the machine may not work ordinary.
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2.1 Preparation for Operation

[ Please confirm the following items before operation. |

1. Main Circuit Breaker is "OFF".

52G, 52R

2. Switches on the Switch Portion are “OFF".
“CONTROL SOURCE” (SW-8D), “"CHARGER INPUT” (SW-1), “CHARGER OUTPUT"” (SW-2)
3. “OPERATION” switch (43AM) on the Switch Portion is stayed at “MANUAL” side.

4. Commercial power is available.

5. The load side is ready to be supplied electricity.

2.1.1 Operation of Main Circuit Breaker

By the following operation, commercial or generated power is readily supplied to the load.

No. Operation State and Indication
1 | Turnthe “COMMERCIAL INPUT" breaker (52R) to "ON". Electric power is supplied to the load
from commercial.
2 | Turn the “GENERATOR OUTPUT" breaker (52G) to "ON".

GENERATOR OUTPUT

\

520

2R

O 0O

on 4 |

i [

;
o O
ulls

o oll

O Q|

COMMERCIAL INPUT

/

4 on
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2.1.2 Operation of Switch Portion

By the following operation, battery is recharged via Battery Charger and electric power is supplied to the

Control Portion.

No. Operation State and Indication
1 | Turn the “CHARGER INPUT" switch “CHARGING” indicator lights on.
(SW-1) to “ON”.
ON = @ = CHARGING
= CHARGER INPUT
@ &5
OFF
2 | Turn the “CHARGER OUTPUT” switch Battery is recharged.
(SW-2) to “ON”
ON
= CHARGER OUTPUT
@ &
OFF
3 | Turn the “CONTROL SOURCE" switch Control Portion begins to work and “CONTROL
(SW-8D) to “ON". SOURCE" indicator lights on.
ON = @ = CONTROL SOURCE
= CONTROL SOURCE
@ (SW-8D)
“MANUAL” indicator and "LOAD ON COMMERCIAL"
OFF
indicator light on.
“DATE” on the Timer and "OUTPUT VOLTAGE" on
the Monitor are displayed.
4 | Select and display the output current by

pushing “MEASURE SELECTOR” key on the

Monitor.

OUTPUT
VOLTAGE

= A = OUTPUT

—/\— CURRENT
ACCUMULATION
RUNNING TIME

MESIR
SHETIR

Please confirm that output current does not

exceed the rated value.

The rated value is 5kVA.

When the load
value, "OVER LOAD" indicator lights on.

current exceeds the rated

Please refer to “4. Action at Failure and Trouble” to
release “OVER LOAD” situation.

B-

3-42

10




2.2 Adjust Date and Time

2.2.1 Adjust Method of “Date”

Please adjust date by the following procedure.

No.

Operation

State and indication

Push “INDICATION SELECTOR” key and “SET” key

simultaneously for 2 seconds at least.

=@ paE

Bidd

O TME

e) MAINTENANCE
OPERATION DATE

O MAINTENANCE
OPERATION TIME

—
NIAIN
SHETIOR

After beep, release hand from keys.

Alter the calendar year : Go to No. 3.

Not alter the c

alendar year : Go to No. 4.

Indicator above the “SET” key lights on.

\l/
/10N

SET

Calendar year is displayed.
=@ A

O TIME
O  MANTENANCE
] OPERATION DATE

(e) MAINTENANCE
OPERATION TIME
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Operation State and indication

Push “INDICATION SELECTOR” key. Calendar year changes 1 year incrementally.
=@ = pAE 1999 =mp 2000 = 2001 .......
i O TME
EE % O  MANTENANCE t *
o OPERATION DATE
— (O MANTENANCE 2050 <@m 2049
OPERATION TIME
/1\
NITAIN SET

* By pushing key continuously, calendar year
changes acceleratingly.
After completing adjustment of calendar year:

Go to No.4.
Push “SET" key. Month is displayed.
=@ A
N O TIME -
O  MANTENANCE =@ = pATE
i A OPERATION DATE O TME
SR 2 | o mewe
\ 1Y OPERATION DATE
_— O  MAINTENANCE
f— OPERATION TIME
SHETR
Alter the month : Go to No. 5.
Not alter the month : Go to No. 6.
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No.

Operation

State and indication

Push “INDICATION SELECTOR” key.

=@ paE

HEtH

@)
@)
@)

TIME

MAINTENANCE
OPERATION DATE
MAINTENANCE
OPERATION\TIII\//IE

71\

SET

* By pushing key continuously, month changes

acceleratingly.

After completing adjustment of month: Go to No. 6.

Month changes 1 month incrementally.

Push “SET" key.

Alter the day

\1

-
= DATE
TIME
MAINTENANCE
OPERATION DATE
MAINTENANCE
OPERATION TIME

/| \

: Goto No. 7.
Not alter the day : Goto No. 8.

Month and day are displayed.

IC.Ic

-
—@®= paE
O TME
O MANTENANCE
OPERATION DATE
O MANTENANCE
OPERATION TIME
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No.

Operation

State and indication

Push “INDICATION SELECTOR” key.

=@ = patE

! O TME
i O  MANTENANCE
A OPERATION DATE

O MAINTENANCE
OPERATION\TIII\;IE
|

/1N

SET

* By pushing key continuously, day changes
acceleratingly.
After completing adjustment of the day: Go to No. 8.

Day changes 1 day incrementally.

Push “SET" key.

=@ = paE

I O TME
| O  MANTENANCE
OPERATION DATE

O MAINTENANCE
OPERATION\TIII\;IE

/ 1\

By the above procedure, adjustment of date

completes.

Indicator above “SET" key lights off.

Month and day are displayed.

-
—@= patE

O TIME
O  MANTENANCE
. . OPERATION DATE

O MAINTENANCE
OPERATION TIME
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2.2.2 Adjust Method of “Time”

Please adjust time by the following procedure.

No.

Operation

State and indication

Push “INDICATION SELECTOR” key and “SET” key

simultaneously for 2 seconds at least.

BaEE

O oaE
-~ -
=@ TME
O  MANTENANCE
OPERATION DATE

®) MAINTENANCE
OPERATION TIME

—
NIAIN
SHETIOR

After beep, release hand from keys.

: Go to No. 3.
Not alter the hour : Go to No. 4.

Alter the hour

Indicator above “SET” key lights on.
\ |/
/1\

SET

Hour is displayed.

O e
— -
@@= TME
O  MANTENANCE
OPERATION DATE
O  MANTENANCE
OPERATION TIME
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No.

Operation

State and indication

Push “INDICATION SELECTOR” key.

BEEE

DATE

O

= = TIME
@)
@)

MAINTENANCE
OPERATION DATE
MAINTENANCE
OPERATION\TIII\//IE

71\

SET

* By pushing key continuously, hour changes
acceleratingly.
After completing adjustment of hour: Go to No. 4.

Hour changes 1 hour incrementally.

Push “SET" key.

HEtH

O oaE
=@= TME
O  MANTENANCE
OPERATION DATE
O  MANTENANCE
OPERATION TIME
—

/1\

: Go to No. 5.
: Go to No. 6.

Alter the minute
Not alter the minute

Hour and minute are displayed.

O oaE
~ -
I =@ TME
. O  MANTENANCE
OPERATION DATE
O  MANTENANCE
OPERATION TIME
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No.

Operation

State and indication

Push “INDICATION SELECTOR” key.

O pae

P — @ = TIME
¥ O  MANTENANCE
o OPERATION DATE

O MAINTENANCE
OPERATION\TIII\;IE
|

AR
SET

NIAIN
SHETIR

* By pushing key continuously, minute changes

acceleratingly.
After completing adjustment of minute: Go to No. 6.

Minute changes 1 minute incrementally.

Push “SET" key.

DATE

TIME
MAINTENANCE
OPERATION DATE
MAINTENANCE
OPERATION\'I'III\I/IE

(/]

.|

- \/
0co®o

11\

/ 1\

* If you push “SET” key with a time signal at the

same time, you can correctly set the current time.

By the above procedure, adjustment of time

completes.

Indicator above “SET" key lights off.

—

SET

Hour and minute are displayed.

20

O oaE
— -
=@ TME
O  MANTENANCE
OPERATION DATE
O  MANTENANCE
OPERATION TIME
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2.3 Setting of Periodic Maintenance Running

If this machine does not run for a long time, some parts may be getting damaged or less quality. To prevent
such situation, this machine has a function to run periodically as the setting date, time and interval. This is
“Periodic Maintenance Running”.

2.3.1 Setting Method of Periodic Maintenance Running Date

Please set the periodic maintenance running date by the following procedure.

At shipment, it sets as “January 1st".

No. Operation State and indication
1 | Push “INDICATION SELECTOR” key and “SET" key
simultaneously for 2 seconds at least.
O oaeE
O TME
~ @<= MANTENANCE
| = W' OPERATION DATE
O  MAINTENANCE
OPERATION TIME
—
' '
.
2 | After beep, release hand from keys. Indicator above “SET"” key lights on.
\|l/
11\
SET
Month is displayed.
O oaeE
O TME
I — @= VAINTENANCE
= W' OPERATION DATE
O  MAINTENANCE
OPERATION TIME
Alter the month : Go to No. 3.
Not alter the month : Go to No. 4.
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Operation State and indication

Push “INDICATION SELECTOR?” key. Month changes 1 month incrementally.

O parE

O TIME
~ @ = VAINTENANCE
L[ = = opPERATION DATE

@) MAINTENANCE
OPERATION\'I'III\I/IE

|
JAKY

NIAIN SET
SHETIR

* By pushing key continuously, month changes

acceleratingly.
After completing adjustment of month: Go to No. 4.

Push “SET” key. Month and day are displayed.
O paEe
O oaE O T
O TIME I ~ @= VANTENANCE
=@ = MANTENANCE . .| = 9= OoPERATION DATE
.| =9 = OPERATION DATE O  MANTENANCE
O  MANTENANCE OPERATION TIME
OPERATION TIVE

/ 1\
NTAIN ST

Alter the day : Goto No. 5.
Not alter the day : Goto No. 6.
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No. Operation State and indication
5 | Push “INDICATION SELECTOR” key. Day changes 1 day incrementally.

DATE

@)
O TIME
QBEB = @ = VAINTENANCE
L[ = = opPERATION DATE
@)

MAINTENANCE
OPERATION\TIII\I/IE

|
JAKY

NIAIN
SEI'
SHETIR

* By pushing key continuously, day changes

acceleratingly.
After completing adjustment of day: Go to No. 6.

6 | Push “SET”" key. Indicator above “SET"” key lights off.
—

O oaE SET

O TME
=@ = MAINTENANCE
.| = < OPERATION DATE

O MAINTENANCE
OPERATION\'I'III\//IE

/ 1\

NIAIN 9T
SHE’IR
@ Month and day are displayed.
O oaeE
O TME
I .e-l — @= VAINTENANCE
| = W= OPERATION DATE
i iodi MAINTENANCE
By the above procedure, adjustment of the periodic @) OPERATION TIME

maintenance running date completes.

The first periodic maintenance running will be carried out at the setting date as above. After finishing the

running, the next periodic maintenance running date will be displayed automatically.
Interval and time duration of periodic maintenance running are set with Dipswitch inside the Automatic Control

Panel. Please refer to “2.3.3 Setting of Interval and Time Duration of Periodic Maintenance Running” for

alternation of the setting.
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2.3.2 Setting Method of Periodic Maintenance Running Time

Please set the periodic maintenance running time by the following procedure.

At shipment, it sets as “00:00".

No.

Operation

State and indication

Push “INDICATION SELECTOR” key and “SET” key

simultaneously for 2 seconds at least.

O aE

O TIME
O  MAINTENANCE
o OPERATION DATE

= ) — MAINTENANCE
— = OPERATION TIME

—
' '
SEI'

After beep, release hand from keys.

Alter the hour : Goto No. 3.
Not alter the hour : Go to No. 4.

Indicator above “SET"” key lights on.

\ |/
/1N

SEI'

Hour is displayed.

DATE

I

MAINTENANCE
OPERATION DATE

O
O TIME
O

= ) — MAINTENANCE
— = = OPERATION TIME
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No.

Operation

State and indication

Push “INDICATION SELECTOR” key.

O pae

O TIME
O  MANTENANCE
o OPERATION DATE

:. — MAINTENANCE
- = OPERATION\TIIME

/1\

NIAIN
SHETIR

* By pushing key continuality,

SET

hour

acceleratory.
After completing adjustment of hour: Go to No. 4.

changes

Hour changes 1 hour incrementally.

Push “SET" key.

O e

O TME
O  MANTENANCE
o OPERATION DATE

:. — MAINTENANCE
- = OPERATION\TIII\;IE
|

NIAIN SET
SHETR
Alter the minute : Go to No. 5.
Not alter the minute : Go to No. 6.

Hour and minute are displayed.

0

DATE

©)
O TME
O  MANTENANCE
OPERATION DATE
= @ = MAINTENANCE
— % = OPERATION TIME
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No.

Operation

State and indication

Push “INDICATION SELECTOR” key.

O pae

O TIME
O  MANTENANCE
a OPERATION DATE

-0 — MAINTENANCE
- = OPERATION\TIIME

/1\

NIAIN SET
SHETIR

* By pushing key continuality, minute changes

acceleratingly.
After completing adjustment of minute: Go to No. 6.

Minute changes 1 minute incrementally.

Push “SET" key.

O e

O TME
i O  MANTENANCE
OPERATION DATE

= ) — MAINTENANCE
- = OPERATION\TIII\;IE

NIAIN SFET
SHECIOR

By the above procedure, adjustment of periodic

maintenance running time completes.

Indicator above “SET"” key lights off.

SEI'

Hour and minute are displayed.

O oaE

. O TIME
0O MAINTENANCE
" OPERATION DATE

= [ ) — MAINTENANCE
— = OPERATION TIME
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2.3.3 Setting of Interval and Time Duration of Periodic Maintenance Running

Interval and time duration are set with Dipswitch “SW2".
Please refer to “1.4 Names and Functions of Dipswitch".

Table 2-1 Dipswitch Setting of Interval and Time Duration of Periodic Maintenance Running

No. Item Setting
1 week 1 2 2 weeks 1 2
oN (Il i ON [] i ON
|| oFf Il
1 Interval 1 2 1 2
3 weeks 4 weeks
o |H|L] )|
| OFF OFF H OFF
lIminute 3 4 3 minutes 3 4
ON |:| ON ]I onN
|:| |:| orr (I
2 Time Duration
5minutes 3 4 10 minutes 3 4
on I L]
[ ]|l oFF orf (Il oFF
B- 24
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3. Operation

Caution ltems in Operation

& Caution

* Operate the machine as the operation manual instructs. 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 Items in Operation

() Pronibition

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

piece.

* No liguid 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 / output terminal board in the machine! Otherwise, there is
a possibility of suffering an electric shock.

* Don't unnecessarily change setting of a timer and dipswitch! Otherwise, the machine may not work ordinary.
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3.1 Available Operation Mode

Automatic Operation Mode and Manual Operation Mode are available. Operation mode is selected with the
“OPERATION” switch on the Switch Portion.

Automatic Operation Mode

This is an ordinary operation mode.

1. At the failure of commercial power supply, the engine automatically starts. And generated power is
supplied to the load immediately after the voltage reaches the rated value. At the restoration of
commercial power, the supplied power to load switches automatically from generated power to
commercial power, and the engine stops accordingly.

2. The Periodic Maintenance Running is carried out with the preset interval, hour and time duration.

Manual Operation Mode

This mode adopts manually to start/stop the engine and switch the power source.

Use this mode only if necessary. (For example, recognition after maintenance, confirmation of trouble, etc.)
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3.2 Automatic Operation Mode

Make sure of operating at Automatic Operation Mode by selecting “AUTOMATIC” side of “OPERATION” switch
on the Switch Portion.

3.2.1 Power Failure and Power Restoration

No. Operation State and indication
1 | Confirm that the “OPERATION” switch (43AM) on the

Switch Portion is stayed at “AUTOMATIC” side.

If “MANUAL” side, switch to “AUTOMATIC” side. “MANUAL” indicator lights off.

“AUTOMATIC” indicator lights on.

AUTOMATIC
“=F  OPERATION —_
; (43AM) — @ = AUTOMATIC
MANUAL
MANUAL o

2 Flow of Action at Power Failure

1. Power failure occurs and commercial power supply [ “LOAD ON COMMERCIAL" indicator lights
stops accordingly. off.

O LOAD ON COMMERCIAL

2. The engine automatically starts after passage of
“Failure Confirmation Time". (“Failure Confirmation
Time” is set about 2 seconds.)

In case that the commercial power restores before
end of Failure Confirmation Time, commercial
power is automatically supplied to the load.

3. Generated power is supplied to the load |“GENERATOR POWER?” indicator lights on.
immediately after the voltage reaches the rated | “LOAD ON GENERATOR” indicator lights on.

value.

~ -

— @ = GENERATOR POWER
=@ = LOAD ON GENERATOR
- —

The engine runs consecutively for 24 hours at max

unless the commercial power restores. (fully fueled)
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No.

Operation

State and indication

EFlow of Action at Power Restoration

1. Supplied power to the load is automatically switched
from generator side to the commercial side after
passage of “Restoration Confirmation Time”.
(“Restoration Confirmation Time” is set about 30
seconds.)

In case that the commercial power fails again before
end of Restoration Confirmation Time, generated
power is automatically supplied to the load

immediately.

Power interruption of approx 50ms occurs at the

switching time.
2. After switching, engine continues idling.

3. The engine automatically stops after passage of
“Idling Confirmation Time”. (“ldling Confirmation
Time” is set about 30 seconds.)

In case that the commercial power fails again before
end of Idling Confirmation Time, generated power is
automatically supplied to the load immediately.

The engine stands by until the next commercial power

failure or periodic maintenance running.

“LOAD ON GENERATOR” indication lights
off.
“LOAD ON COMMERCIAL" indication lights
on.

(@) LOAD ON GENERATOR
E o E LOAD ON COMMERCIAL

“GENERATOR POWER” indicator lights off.

O GENERATOR POWER
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3.2.2 Periodic Maintenance Running

For Periodic Maintenance Running, make sure of operating at Automatic Operation Mode by selecting
“AUTOMATIC” side of “OPERATION” switch on the Switch Portion.

No. Operation State and indication

1 | Periodic Maintenance Running is carried out
according to the setting in “2.3 Setting of Periodic

Maintenance Running".

2 | Please refer to “2.3 Setting of Periodic Maintenance
Running” for change of date, time, interval and time

duration of Periodic Maintenance Running.

3.3 Manual Operation Mode

[ Please confirm the following items before performing manual operation. |

1. The engine stops. “"GENERATOR POWER” indicator lights off.
2. The status of the load is ready to switch the power source.

Power interruption of approx. 50ms occurs by switching power sources with manual operation.

At power failure under the Manual Operation Mode, power is not supplied to the load until the power source is
switched with “LOAD ON GENERATOR" key.
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3.3.1 Start the Engine

No. Operation State and indication
1 Confirm that the “OPERATION” switch (43AM) on the
Switch Portion is stayed at “MANUAL” side.
If “AUTOMATIC” side, switch to “MANUAL” side. “AUTOMATIC” indicator lights off.
“MANUAL” indicator lights on.
AUTOMATIC
s OPERATION
@ (43AM) O  automaTIC
MANUAL =@ = MANUAL
2 Push “START" key. The engine starts.
"GENERATOR POWER” indicator lights on
Sop SIART after the generated voltage reaches the rated
@ value.
= @ = GENERATOR
POWER
3 Select and display “OUTPUT VOLTAGE” by pushing

“MEASURE SELECTOR" key on the Monitor.

~y /7— OUTPUT
=W T VOLTAGE

g A\ outPut
| CURRENT
ACCUMULATION

I:l\:[l RUNNING TIME

MESRE
SHECIOR

Please confirm that the output voltage does not

exceed the rated value.

When the output voltage does not meet the rated
value, please adjust the voltage by referring “3.4
Adjustment of Generator Output Voltage*.

~\\ /77— OUTPUT
=W T VOLTAGE

& OUTPUT
CURRENT

D:D ACCUMULATION
RUNNING TIME
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3.3.2 Stop the Engine

No. Operation State and indication
1 | Confirm that the “OPERATION” switch (43AM) on the
Switch Portion is stayed at “MANUAL” side.
If “AUTOMATIC” side, switch to “MANUAL" side.
“AUTOMATIC” indicator lights off.
AUTOMATIC “MANUAL" indicator lights on.
@ %EE/SHON O  Automatic
MANUAL =@ = MANUAL
2 | Push “STOP” key. The engine stops.

SOP

After stop operation, the engine does not restart for

20 seconds.

“GENERATOR POWER?” indicator lights off.

O  GENERATOR
POWER
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3.3.3 Switch the Power Source

No. Operation State and indication
1 | Confirm that the “OPERATION” switch (43AM) on
the Switch Portion is stayed at “MANUAL” side.
If “AUTOMATIC” side, switch to “MANUAL" side.
“AUTOMATIC” indicator lights off.
AUTOMATIC “MANUAL" indicator lights on.
= OPERATION
@ (43AM) O  automATIC
MANUAL =@ = MANUAL
2 | From Commercial to Generator Power is supplied to the load from generator.
Push “LOAD ON GENERATOR” key. “LOAD ON COMMERCIAL” indicator lights off.
“LOAD ON GENERATOR" indicator lights on.
IODN IODN
GINRYR OVEHRL
@ = @ = LOAD ON GENERATOR
O  LOAD ON COMMERCIAL
3 | From Generator to Commercial Power is supplied to the load from commercial.

Push “LOAD ON COMMERCIAL" key.

I0DN
OVMHRL

“LOAD ON GENERATOR" indicator lights off.
“LOAD ON COMMERCIAL" indicator lights on.

O LOAD ON GENERATOR
=@ = LOAD ON COMMERCIAL
- —
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3.4 Adjustment of Generator Output Voltage

Generator output voltage is adjusted to the rated value (100VAC) before shipment.

This adjustment is carried out only in case that readjustment is needed depending on the load.

No.

Operation

State and indication

1

Select and display “OUTPUT VOLTAGE” by pushing
“MEASURE SELECTOR” key on the Monitor.

~\\7— OUTPUT
=W T VOLTAGE

o OUTPUT
CURRENT
o

ACCUMULATION
RUNNING TIME

MESIR
SHETIOR

Low voltage

Adjust the output voltage with in £2% of the rated

value by the voltage adjustment volume on RYU-PKG
(relay board).

B

High voltage

00

OUTPUT
=V = voumee

& OUTPUT

CURRENT
ACCUMULATION

D{l RUNNING TIME
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3.5 Checking the Accumulation Running Time of the Engine

Check the accumulation running time of the engine to estimate the timing of replacing engine oil, filters and so
on.

Please refer to attached maintenance check for replacement period and so on.

No. Operation

1 | Select and display “ACCUMULATION RUNNING | Accumulation running time of the engine is
TIME” by pushing “MEASURE SELECTOR” key on | displayed.
the Monitor.

State and indication

OUTPUT
W OUTPUT W VOLTAGE

VOLTAGE & OUTPUT
A OUTPUT CURRENT

CURRENT ~mLj— ACCUMULATION

= J— ACCUMULATION
— 11— RUNNING TIME

=M< RUNNING TIME

MESIR
SHETIOR

O
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4. Action at Failure and Trouble

| & Caution

* Please take restoration actions safely at the time of failure and / or trouble.

* Please contact us before taking restoration actions. Unreasonable restoration may cause a fire.

* Restoration action is only exclusively allowed for the specially trained engineer.

[ When trouble occur |

When trouble occurs, please contact us after grasping trouble contents with the Operation / Indication Panel.
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4.1 Operation and Indication at Failure

Trouble content is known with Status Indication on the Operation / Indication Panel.

CONTROL
SOURCE

CHARGING

GENERATOR
POWER

AUTOMATIC

MANUAL
LOAD ON
GENERATOR

LOAD ON
COMMERCIAL

O O O OO0 00 0

O
O
O
O

START FAILURE
OVER SPEED

OVER LOAD

LOW DIL PRESSURE

CPU ABNORMAL

FUEL LEVEL LOW

Table 4-1 Failure Situation and Restoration

3-68

Failure o Evadable .
No. o Situation . Restoration Method
Indication Action
1 START Action of engine start fails There is something abnormal in the
FAILURE | 3times. engine. Please contact us.
) OVER Revolution speed is over There is something abnormal in the
SPEED the 113% of the rating. engine. Please contact us.
OVER Load current is over the . .
3 . Adjust the load current by load side.
LOAD 118% of the rating. ,
£ Engine . — —
= o . There is a possibility of deterioration of
e LOW Lubricating oil pressure of stops o . .
o lubricating oil or failure of fan motor.
4 OIL the engine is .
) Please check and contact us if the
PRESSURE [ under 0.3kg "f/c m”. L
replacing time is over.
Microcomputer circuit of . . .
CPU There is something abnormal in CPU
5 the control panel o )
ABNORMAL | ) circuit operation. Please contact us.
is extraordinary.
o FUEL . . .
£ Remaining fuel is less than Please stop the engine, and refuel the
E|l 6 LEVEL ,
g 30% of the full level. designated fuel.
LOW
B- 36




4.2 Failure Reset

After solving a failure mentioned Table 4-1, please do the following “FAILURE RESET” operation.

No Operation State and indication
1 | Push “FAILURE RESET” key. Indicator of the failure lights off.
RILRE
RS

* “FUEL LEVEL LOW?” indicator automatically lights

off when fuel level exceed 30% by refueling.
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Part C

Maintenance Manual

of

ENGINE GENERATOR

[ Read this instruction manual well to maintain a device function, and perform maintenance check regularly. |
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Prohibition
@ Prohibition

* 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. There is a
possibility of causing a fire.

* Don’t touch the machine with a wet hand! Otherwise, there is 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. There is a possibility of causing a fire and suffering from an electric shock.

Caution

| & Caution

* 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.

* At the time of maintenance work, connection wire to battery minus (-) terminal mast be disconnected so that the
engine can not start during work. Otherwise there is a possibility that you get an electric shock, burned and injured.

* 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.
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1. Maintenance

It is necessary for safety running of the engine generator to maintain it at normal state and also keep the

surrounding condition around it appropriately.

Figure 1-1 shows correct running condition.

1. Input condition 2. Environmental condition 3. Use
Input power supply System power supply Load
\4 \ 4 \4
Input power supply An establishment place Load
Voltage Temperature Power consumption
Frequency Humidity Waveform
Power interruption Altitude Rush current
etc. etc. etc.

Figure 1-1 Correct Running Condition

About 1-3, maintain conditions are mentioned in the specification.

In case that the actual condition is not consistent with the specification, please contact the manufacturer.
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2. Instructions at Maintenance

1. Deep attention to the engine should be paid not to start by power failure during maintenance work.
2. The necessary number of spare parts for replacement or repair should be always prepared.

3. After finishing the maintenance work, it should be reconfirmed that all kinds of switches, relays and
indications work well.

4. Confirm the number of spare parts and tools.

5. Carefully select a proper dress code for maintenance work. It is dangerous to wear longer strings and wide
cuffs to be rolled up/picked up into the machine.
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3. Regular Maintenance

In order to prevent unexpected troubles at the machine, the following regular maintenance works should be

done.
No. Check Item Judgment Criteria Remarks
1 Check by Is the indication value of the monitor on the panel within | * Please check residual quantity of
measurement the range of the rated value? fuel and fill up it if necessary.
*When the output current exceeds the
rated value, please reduce the
current by adjusting load and use
within the range of the rated value.
2 Check Sight | * Aren’t there crack, discoloration or corrosion of parts? Please contact us immediately if
by * Aren’t the intake, exhaust or vent closed? you recognize any extraordinary
senses * Doesn’t the terminal/part slacken? condition. Do not leave it running.
* Isn’'t there dirt on the filters? It is dangerous!
* Do switches and/or indications operate normally?
* Isn't there leakage of fuel or oil?
* Isn’'t there dirt of engine oil?
* Isn’'t color of exhaust gas colored unusual?
Smell | * Doesn't it smell differently?
Hearing | * Doesn't it sound differently? (While running)
* Isn’'t there any sudden and/or peculiar noise?
* |sn’t there unusual vibration?
Touch | *Isn’t there abnormally hot point?
(Do not touch directly in hand! Dangeroust!!)

Leak of Lubricating Oil and Exhaust Gas

By deterioration of pipe composition and/or pipe joint, leak at their joint occurs inevitably.

When notice leak, please wipe it off.

When leak gets worse, regard it as an aging deterioration of material, and seal it up at the time of

maintenance.

Fuel is light oil (Type JIS2).
For use at place of under minus(-) 10°C in winter, fuel type should be JIS3 or SPECIAL3 rating.

3-75




4. Periodic Maintenance

Please carry out the following periodic maintenance items every six (6) month or one (1) year.

1. Check of appearance
Aren’t there crack, discolor, corrosion on a part?

2. Check of screwed portions

Aren't there slack screws on the Engine, Generator, Automatic Control Panel or Connection Terminal
Board?

If there is, tight it.
3. Check of contact abrasion
Aren’'t there contact abrasions of switch or relay?

4. Removal of dust and dirt

Wipe it off because dust and/or dirt in @ machine cause insulation deterioration and abnormal temperature
rise.

5. Drainage of water in fuel tank

Drain water in a tank periodically through drain valve.

* Please contact and ask us for more detail information about maintenance work if necessary.
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5. Periodic Replacement of Parts

Period of replacement or washing of a part depends on condition of site and/or running.

However, standard maintenance is the following.

wiring

No. Parts Period of replacement Remarks
There is a case that lifetime shorten depending on
environment. At the time of battery remove, take off
minus (-) terminal at first.
At the time of battery installation, connect plus (+)
1 Battery 3 years terminal at first.
There is a possibility of touching between tools and
surrounding metal fitting. Therefore, itis dangerous
if you do not take off minus (-) terminal of battery at
first.
2 Fan Motor 3 years of accumulation running time
Every 4-6 years Please check every fuse at the time of battery
3 Fuse
considering aging deterioration replacement.
o Whichever earlier, 1 year or
4 9 Engine Oil
ol 50 hours of accumulation running time
Q
x Whichever earlier, 3 years or
5 Oil Filter
100 hours of accumulation running time
Every 6 years
6 Air Filter
considering aging deterioration
Whichever earlier, 3 years or
7 Fuel Filter
100 hours of accumulation running time
8 Package About 6 years
Automatic
9 Voltage About 6 years
Regulator
10 Battery Charger | About 6 years
Breaker for
11 About 9 years
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No. Parts Period of replacement Remarks
Switch /
12 About 6 years
Contact maker
There is a case lifetime shorten depending on
13 Relay / Timer About 6 years
environment.
14 § Surge Absorbers | About 6 years
o
& ) Every 3-6 years
15 Rubber Packing
considering aging deterioration
Every 3 years
16 Rubber Hoses
considering aging deterioration
17 Space Heater | About 6 years
Whichever earlier, 2 years or
18 Air Cleaner
100 hours of accumulation running time
(o))
E Whichever earlier, 2 years or
19 @ Oil Filter
= 100 hours of accumulation running time
2 Degree of dirt and dust depends on environment.
20 5 Intake Filter 1 year
Q When dirt is observed, please wash it out.
]
Whichever earlier, 2 years or
21 Fuel Filter

200 hours of accumulation running time

Expect (durable) life is 15 years life long once the parts mentioned above are newly replaced.

However, the life is greatly influenced by environment.
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Pouring Method of Engine Lubricating Oil

Please pour oil up to the upper limit by measuring quantity with oil
level gauge.
Pour quantity is approx. 1.6 litters.
After pouring oil up to the height of standard level, please run the
engine for a several minutes and stop the engine. Approx. 10
minutes after, confirm the height of oil level again. Supply the
shortage if the oil quantity is not enough.
Viscosity of oil is exclusively the following diesel engine oil.

SAE 10W-30
"Multi-grade type" engine oil, which has slight change of viscosity
with seasonal temperature variation, is recommended.
By using this type of oil, oil management becomes easy.
Quality deterioration and shortage of oil cause engine trouble
such as “burn out”.
Please use CC grade or CD grade quality of oil.

Replacement of Engine Oil and Cleaning of Oil Filter

Please drain out the engine oil by taking off oil drain plug.
Please put a pan under oil drain outlet.
Please do not drop oil spill inside a machine.

When an oil filter stained, please wash well it with light oil.
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2nd element

1st element

Cleaning of Fuel Filter

Fuel injection pump is made very precisely.
Therefore, please clean up elements and/or cups elaborately.

Otherwise plunger is damaged by adulterating oil with dust or
water, and engine is burn at worst case.

And please tighten them at reassemble work not to cause fuel
leak.

Please wash elements with light oil elaborately.

In case the water and/or alien substance remains in a cup of fuel
filter, please clean it up.

During cleaning work, keep a fuel filter cock closed.

After cleaning work, please remove air from fuel system.

Air Removal from a Fuel System

Air removal is automatically done.
When generator starts manually, air inside engine and fuel pipe

flows into fuel tank through fuel return pipe, consequently air
removal is completed.

Itis not necessary to do removal if refueled before empty.

Cleaning of an Air Cleaner

Air cleaner serves to supply clean air into engine by removing
dust.

When air cleaner is heavy stained, symptom of failed running
such as engine start miss and/or power shortage is caused, and
engine life becomes extremely shortened.

Please soap well the 1st and 2nd elements and dry them up.
Then, resemble them.
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Replacement of Fuel Pipe

Replacement of fuel pipe is recommended every 2 years.
However, please replace immediately if fuel leaks.
Fuel pipe replacement work must be carried out after

completely draining fuel out of fuel tank.

Intake filter Washing of Intake Filter

/‘ Please soap well intake filter on the upper side of generator

ﬁ// 4’ cubicle, and dry it up. Then, remount it.
[-]

T
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6. Long-term Custody

For long-term custody, please do the following.

Charge of Battery

Battery life becomes shortened by self-discharge if not used for long term.
Please protect battery terminals by disconnecting wires from terminals.

Please recharge the battery once every 6 months.

Battery becomes unavailable if leave it unused for 6 months or longer.
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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

IOEEL. BFRIEEZEEEFSHEEE EAMEES (VCC) DERIZE SIS BIE
HAMEETY, JOEEL. KERETHEAT A I FENELTVWE TR, ZO0EE
MOOFAPTLEY s VEBEBIIBELTHEA SN LEZEREEFFEERIT I 05
VET. BIERBHECE - TELVEDRVGELTIZE W,

1 DENSEI-LAMBDA USERS GUIDE
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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.

é 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

) ;
rr><

recycled.
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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
\ =] I

the integrity of your equipment. Figure 1 shows the Densei-Lambda 9126 UPS with an optional
Il ]HHH EBM
T l

Extended Battery Module (EBM).
" H'MHH&[\ UPS
Figure 1. The Densei-Lambda 9126

—_a—ar—— | =
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\

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.

1 DENSEI-LAMBDA 9126 USERS GUIDE
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Providing outstanding performance and reliability, the Densei-Lambda 9126's
unique benefits include the following:

-

-

Fourth-Generation Online design with pure sine wave output. The UPS filters and regulates
incoming AC power and provides consistent power to your equipment without draining the
battery.

2U rack height conserves valuable rack space.

Advanced Battery Management Plus (ABM Plus) doubles battery service life, optimizes
recharge time.

With the two-in-one form factor, you can use the UPS in a rack-mount configuration or as a
standalone cabinet.

Hours of extended run time with up to two EBMs.

Sequential shutdown and load management through separate receptacle groups, called load
segments.

Network Transient Protector guards your network communications equipment from surges. Low
voltage models can also guard modems, fax machines, or other telecommunications equipment.
Emergency shutdown control through the Remote Emergency Power-Off (REPO) port.
Start-on-battery capability allows you to power up the UPS even if utility power is not available.
The Densei-Lambda 9126 is backed by worldwide agency approvals.

DENSEI-LAMBDA 9126 USERS GUIDE 2
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2. Safety Warnings
Read the following precautions before you install the UPS.

IMPORTANT SAFETY INSTRUCTIONS

SAVE THESE INSTRUCTIONS. This manual contains important instructions that you should follow during
installation and maintenance of the UPS and batteries. Please read all instructions before operating the
equipment and save this manual for future reference.

DANGER

A This UPS contains LETHAL VOLTAGES. Al repairs and service should be performed by AUTHORIZED
SERVICE PERSONNEL ONLY . There are NO USER SERVICEABLE PARTS inside the UPS

WARNING

. This UPS contains its own energy source (batteries). The output receptacles may carry live
A voltage even when the UPSiis not connected to an ACsupply.

. Do not remove or unplug the input cord when the UPS is turned on. This removes the safety
ground from the UPS and the equipment connected to the UPS,

. To reduce the risk of fire or electric shock, install this UPS in a temperature and humidity
controlled, indoor environment, free of conductive contaminants. Ambient temperature must not
exceed 40° C(104° F). Do not operate near water or excessive humidity (95% max).

. To comply with international standards and wiring regulations, the total equipment connected to
the output of this UPS must not have an earth leakage current greater than 1.5 milliamperes.

CAUTION

Batteries can present a risk of electrical shock or burn from high short-circuit current. Observe
proper precautions. Servicing should be performed by qualified service personnel knowledgeable of
batteries and required precautions. Keep unauthorized personnel away from batteries.
Proper disposal of batteries is required. Refer to your local codes for disposal requirements.
Never dispose of batteries in a fire. Batteries may explode when exposed to flame.
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3. Installation
The section explains:
« Equipment inspection
« UPS setup and installation
« UPS rear panels

3-1 Inspecting the Equipment
If any equipment has been damaged during shipment, keep the shipping cartons and
packing materials for the carrier or place of purchase and file a claim for shipping damage.

If you discover damage after acceptance, file a claim for concealed damage.

3-2 UPS Setup
The Densei-Lambda 9126 UPS is designed for flexible configurations and can be installed

in arack or as a standalone cabinet.
If you are installing the UPS in a rack, continue to the following section “Rack-Mount

Setup;” otherwise, continue to “Cabinet Setup” on page 6.

DENSEI-LAMBDA 9126 USERS GUIDE
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(1) Rack-Mount Setup
The UPS can be installed in 19 inch racks and needs only 2U of valuable rack space.

NOTE Mounting rails are required for each cabinet. If rails are not already installed in your rack, contact
your local distributor to order a rail kit.

Use the following procedure to install the UPS in a rack:

1. Place the UPS on a flat, stable surface with the front of the UPS facing toward you.

2. Attach the mounting handles to the bracket with the screws provided in the accessory
kit (see Figure 2).

3. Align the mounting brackets with the screw holes on the side of the UPS and secure

with the supplied screws (see Figure 2).
4. If installing optional Extended Battery Modules, repeat Steps 1 through 3 for each

cabinet.

@————— Long flat Head Screw

i “pr— Short flat Head Screw

Mounting
Bracket

Mounting L
Handle o w

Figure 2. Installing the Mounting Brackets
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0 NOTE The EBMs must be installed belowthe UPS as shown in FHgure 3.

5. Slide the UPS and any optional EBMs into the rack. Continue to “Installing the UPS™
on page 8 to complete the installation.

7]
Uups —@

by~

q\

Optional ° ;/

EBMs ’?\

by~

Figure 3. Rack-Mount UPS with EBMs

(2) Cabinet Setup
You can position the UPS cabinets horizontally or vertically. When positioning the
cabinets horizontally, the EBMs must be placed below the UPS (see Figure 4 ).

UPS
Optional
EBMs
Figure 4. Horizontal Cabinet Setup
DENSEI-LAMBDA 9126 USERS GUIDE 6
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0 NOTE The air vents should be at the top of the unit when positioned vertical.

Air Vents

Figure 5 Vertical Cabinet Setup

When a single UPS cabinet is positioned vertically, the UPS stands must be attached to the
bottom of the cabinet tower:

1. Place the UPS horizontally, so that the left end of the unit is accessible.
2. Slide and position the UPS stands over the end of the unit so that the weight of the
UPS is evenly distributed (see Figure 6). Secure the stands with the screws provided in

the accessory Kit.

Figure 6. Installing the UPS Stands
3. Carefully position the unit upright on the UPS stands (see Figure 7). Continue to the
following section, “(3)Installing the UPS”

DENSEI-LAMBDA 9126 USERS GUIDE
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Air Vents ——— @)

A AN

Figure 7. UPS Cabinet with Stands

(3) Installing the UPS

The following steps explain how to install the UPS. Figure 9 shows a typical installation
only. See “3-3 UPS Rear Panels” on page 11 for the rear panel of each model.

CAUTION

A small amount of arcing may occur when connecting an Extended Battery Module to the UPS. This is
normal and will not harm personnel. Insert the EBM cable into the UPS battery connector quickly and
firmly.

Do not make unauthorized changes to the UPS; otherwise, damage may occur to your equipment and void
your warranty.

1. Ifinstalling an optional EBM, continue to Step 2; otherwise, skip to Step 7.
Steps 2-4 are not required for rack-mount installations.

2. Remove the adjacent corner screws from the rear panels as shown in Figure 8 to
install the EBM brackets.

3. Align each EBM bracket with the screw holes and secure with the screws removed in
Step 2.

DENSEI-LAMBDA 9126 USERS GUIDE 8
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4. Ifinstalling additional EBMs, repeat Steps 2 and 3 for each cabinet.

L= == LAY
e mmlILI]

: v
r;ﬁ: (E] [e] — ,_15"
L4 e -f
. ———t—p X = T.
I
EBM Bracket EBM Bracket

Figure 8. Installing the EBM Brackets

5. Plug the EBM cable into the battery connector on the UPS rear panel (see Figure 9).

6. If additional EBMs are to be installed, plug the EBM cable of the second cabinet into
the battery connector on the first EBM. Repeat for each additional EBM. Up to four
EBMs may be connected to the UPS.

Communication Port Power Cord Output Receptacles

Load Segment 2

UPS Battery Load Segment 1

Connector

EBM Cable

EBM Battery
Connector

Figure 9. Typical UPS Installation
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7. If you are installing power management software, connect your computer to the UPS
communication port using the supplied communication cable.

8. Plug the equipment to be protected into the appropriate UPS output receptacles (see
page 30 for more information on load segments).

DO NOT protect laser printers with the UPS because of the exceptionally high power
requirements of the heating elements.

9. On 230V models, plug the detachable UPS power cord into the input connector on the
UPS rear panel.

10. Plug the UPS power cord into a power outlet. All front panel indicators flash briefly
and the UPS conducts a self-test. When the self-test is complete, the \/> indicator
flashes, indicating the UPS s in Standby mode with the equipment offline. If the @&

indicator flashes, see page 33.

| PR TR |
| 12

o |
Battery Service Indicator !_ =+ |

1 P

No used

Figure 10 Fault Indicators

11. Start the UPS by pressing the On | button (see Figure 12 on page 12). The
indicator stops flashing and the bar graph indicators display the percentage of load
being applied to the UPS.
The UPS is now in Normal mode and supplying power to your equipment. To learn
how to operate the UPS, see “Operation” on page 12. To change the factory-set
defaults, see -Configuration" on page 17.

NOTE The batteries charge to 80% capacity in approximately 5 hours. However, it is recommended that
the batteries charge for 24 hours after installation or long-term storage.

DENSEI-LAMBDA 9126 USERS GUIDE 10

3-96



3-3 UPS Rear Panels

This section shows the rear panels of the Densei-Lambda 9126 models.

<DL 9126 1200jL DL 9126 1500jL >

Communication Port Circuit Breaker

[ ] i o — i [ [
X-slot —L W 3 X a a [
) L = — — —® | 5-15 Receptacles
=0 —14 e e pol @ L 11t | L
|t e S a a a
PR -
Battery Connector ‘ Network Transient Protector
Power Cord —e
With 5-15P or REPO Port
5-20P
<DL 9126 1500jHL>
Communication Port IEC-320 Input Connector
Circuit Breaker
* ——c—
con e oo e & Je)d a0
— v‘='?( e —— Receptacles
HEe—————- & QeEE
| —1
Battery Connector
REPO Port
Figure 11. Rear Panel
11 DENSEI-LAMBDA 9126 USERS GUIDE
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4. Operation

This section describes:
« Operation Mode

« Turning the UPS on and off
4-1 Operation Modes
Densei-Lambda 9126's front panel indicates the UPS status through the UPS indicators. Figure 12

shows the UPS front panel indicators and controls.

/

~

Normal Mode indcat o J E o Alarm Indicator
orm ode Indicator —] (2N @ @ — see Page 34
o) Nollviw (see Page 34)
Battery Mode indicator —{@F 35 O 1 O O O O O ie— Bar Graph Indicators
Bypass Mode indicator —g -~ O
Indicator Legend
Test/Alarm Reset Button ——@ @ @ o Uniit
N2 .
| | & Flashing
Off Button On Button
Figure 12 UPS Front Panel
Table1 Operation Mode
Normal Mode | Normal Mode | Battery Battery Mode | PowerShare Bypass Bypass Mode
Drive Standby Mode Drive | Standby Mode Drive Mode Drive | Standby
Normal Mode . . . - . . .
Indicator Lit Flashing Unlit Unlit Lit Unlit Unlit
Battery Mode Unlit Unlit Lit Flashing Lit Unlit Unlit
Indicator
Bypass Mode Unlit Unlit . . Unlit . .
Indicator *1 *1 Unlit Unlit *1 Lit Flashing
*1: Flashing = Bypass Not Available
DENSEI-LAMBDA 9126 USERS GUIDE 12
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(1) Normal Mode

During Normal mode, the \/Nindicator illuminates and the front panel displays the percentage of
UPS load capacity being used by the protected equipment (see Figure 13). The UPS monitors and
charges the batteries as needed and provides power protection to your equipment.

JBOD &~

O O O O O <1%

® O O O O 10-25%
® @ O O O 2650%
® ¢ € O O 51-75%
® 0 0 O O 76100%
oo 0 o * >100%
E——

Figure 13 Load Level Indicator

The LEDs do not illuminate when the UPS load is less than approximately 10%. Each LED
represents 1/4 of a full load rating. When all of the bar graph indicators are illuminated and the "2
indicator flashes, power requirements exceed UPS capacity; see page 34 for more information.

13 DENSEI-LAMBDA 9126 USERS GUIDE
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(2) Battery Mode

When the UPS is operating during a power outage, the alarm beeps once per second and the 3
indicator illuminates. The front panel displays the approximate percentage of battery capacity

remaining (see Figure 14). When the utility power returns, the UPS switches to Normal mode

operation while the battery recharges.

@ L~
® 6 @ @ O >5%
® ® ® O O >60%
® ® O O O =>25%

:: : (: O O 3-Minute Warning
::+i: O O O O shutdown Imminent
——

Figure 14 Battery Capacity Indicators

If battery capacity becomes low while in Battery mode, the @& indicator flashes and the alarm
sounds continuously, indicating approximately three minutes of battery time remaining. When
shutdown is imminent, the «/ indicator flashes.

NOTE Depending on the UPS load, the 3-minute warning may occur before the batteries reach 25%
capacity; the front panel immediately displays the 3-minute warning. For UPS and Extended Battery
Module run times, see Table 13 on page 32.

these warnings are indicated, immediately complete and save your work to prevent data loss and similar

@ NOTE  These warnings are approximate, and the actual time to shutdown may vary significantly. Once
difficulties. When utility power is restored after the UPS shuts down, the UPS automatically restarts.

DENSEI-LAMBDA 9126 USERS GUIDE 14

3-100



(3) Bypass Mode

In the event of a UPS overload or internal failure, the UPS transfers your equipment to utility
power. Battery mode is not available; however, the utility power continues to be passively
filtered by the UPS. The alarm sounds and the <™ indicator illuminates. The UPS switches to
Bypass mode when:

The UPS has an Overtemperature condition.

The UPS has an overload condition of 101 to 110% for 2 minutes.
The UPS has an overload condition of 111 to 150% for 30 seconds.
The UPS detects a fault in the battery or UPS electronics.

(4) Standby Mode

When the UPS is turned off and remains plugged into a power outlet, the UPS is in Standby
mode. The /N indicator flashes and the bar graph indicators are off, indicating that power is
not available from the UPS output receptacles. The battery recharges when necessary.

(5) PowerShare Mode

15

This operation mode supplies insufficient power from a Internal batteries when input
electric power is insufficient. However, this function does not operate during bypass
operation. The power share mode is an urgent mode in the case temporarily exceeding
rating of the UPS. It corresponds to a momentary increase the output power , to a
temporary decrease of the input voltage. The state in the mode can be confirmed by LED
display of a front panel.

When the PowerShare mode often occurs, the capacity of the input power of UPS is insufficient or the
output electric power of UPShas exceeded rating. In this case , It becomes impossible to hold enough run
time in Utility failure that because UPS is consumed battery power in Powershare mode. Moreover the life
cycle of a battery become short , because UPS repeat frequent electrical charge and discharge.

Please do not become keep use in the state.

DENSEI-LAMBDA 9126 USERS GUIDE
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4-2 Turning the UPS ON/OFF

(1) Turning the UPS ON

After the UPS is connected to a power outlet, it conducts a self-test and enters Standby mode. To
turn on the UPS, press the On | button on the front panel (shown in Figure 12 on page 12). The ™
indicator illuminates and the bar graph indicators display the percentage of load being applied to the
UPS.

(2) Starting the UPS on Battery

To turmn on the UPS without using utility power, press and hold the On | button for at least four
seconds. The UPS supplies power to your equipment and goes into Battery mode. When the UPS
starts on battery, it does not conduct a self-test to conserve battery power.

@ Note : Before using this function, The battery must be charged the utility power supply just the once.

(3) Turning the UPS OFF

To turn off the UPS:

1. Press and hold the Off (') button for approximately three seconds. The UPS switches to
Standby mode and removes power from the UPS output receptacles.

2. Unplug the UPS from the power outlet; the UPS shuts down in five seconds. All front panel
indicators flash briefly prior to shutdown. If you do not unplug the UPS, it remains in Standby
mode.

Pressing the (!) Off button while the UPS is in Battery mode causes the UPS to shut down

immediately.

(4) Initiating the Self-Test

Press and hold the @ button for three seconds to initiate the self-test. During the five-second test,
the bar graph indicators cycle through twice. If the UPS finds a problem, an LED indicates where the
problem is. For more information, see “Troubleshooting” on page 33.

o NOTE The batteries must be fully charged and the UPS must not be in Battery mode to perform the self-
test.

DENSEI-LAMBDA 9126 USERS GUIDE 16
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5. Configuration
This section describes how to reconfigure options using the Configuration mode, including:

« Number of EBMs

« Select from REPO or Remote ON/OFF

« Contact type of REPO and Remote ON/OFF
« Alarm sounds of Input Fault

« Nominal Input voltage

5-1 Configuration Mode
When the UPS is in Configuration mode, the bar graph indicators represent the configuration options.

The control buttons (On | button and @ button) are used to modify the UPS configuration. Figure
15 shows the LEDs and Table 2 to Table 6 explains the corresponding options.

NOTE The UPS can be configured while in Battery mode. If the UPS switches to battery power while in
Onfiguration mode, the UPS remains in Configuration  mode and indicates Battery mode on the front
panel.

CAUTION

DO NOT press the Off (') button while the UPS is in Configuration mode; pressing the Off d))utton
removes all power to your equipment immediately and the UPS enters Standby mode.

1. Press the On | button and the @ button simultaneously for one beep. The UPS switches to
Configuration mode. The bar graph indicators flash briefly and then display the enabled options.

2. Operation of an option setting is divided into two kinds, "lItem selection", and "Content selection.
" The configurations of a setting are changed: "ltem selection" scrolls lighting LED with a ON
button. And "Content selection" change content by scrolling Flashing LED with a BUZZ
button.

17 DENSEI-LAMBDA 9126 USERS GUIDE
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3. Pressthe On | button and the @ button simultaneously to exit Configuration mode at any time.

0 NOTE  The UPSexits Gonfiguration mode automatically after two minutes.

Mode Indicator LEDs

| @—— Bar graph Indicators

@©® O
;

Test/Alarm Reset Button On Button

Figure 15 Using the Configuration Mode

DENSEI-LAMBDA 9126 USERS GUIDE 18
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(1) Number of EBMs

Table 2

LED1 | LED2 | LED3 | LED4 | LED5

J @ @ |E ZQ Default Contents

Lit Unlit Unlit Unlit Unlit $ None

Lit Fashing |  Unlit Unlit Unlit One EBM Gonnected

Lit Unlit | Fashing | Unlit Unlit Two EBMs Connected

V @ DL =
OO0
It is shown that it is in the state of
setting up the number of EBM. When Two EBMs is connected
When One EBM is connected
(2) REPO or Remote ON/OFF
Table 3

LED1 | LED2 | LED3 | LED4 | LED5

./ @ @ |E :BQ Default Contents

Unlit Lit Unlit Unlit | Rashing \\hen both are no used

Unlit Lit Unlit | Aashing [ Unlit $ | When using a REPO signal

Unlit Lit Hashing |  Unlit Unlit \\hen using a Remote ON/OFF signal

v @@L
O

Remote ON/OFF

It is shown that it is in the state of

setting up the select from REPO or

19
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NO Used

REPO

Remote ON/OFF
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(3) Contact Type of REPO and Remote ON/OFF

Table 4
LED1 | LED2 | LED3 | LED4 | LED5S
J @ @ E nQ Default Contents
Unlit Unlit Lit Unlit | Fashing $ Short contact by valid
Unlit Unlit Lit Fashing |  Unlit Open contact by valid
v @@L g
— \
It is shown that it is in the state of Short contact by valid
setting up the Contact type of REPO or
Remote ON/OFF, Open contact by valid

@ NOTE : The contents of change become effective after restarting.

(4) Alarm sounds of Input Fault

Table 5
LED1 [ LED2 | LED3 | LED4 | LED5S
J @ @ |E oxe Default Contents
Fashing |  Unlit Unlit Lit Unlit $ Aarm sounds ON
Unlit | Rashing | Unlit Lit Unlit Aarm sounds OFF

It is shown that it is in the state of
\\/” @} @RET .
(o) setting up the Alarm sounds.

px

Aarm sounds ON

Aarm sounds OFF

DENSEI-LAMBDA 9126 USERS GUIDE
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(5) Nominal Input Voltage

Table 6
LED1 | LED2 | LED3 | LED4 | LED5S
J @ @ E nQ Default Contents
. , , , . Nominal Input/ Qutput voltage
Flash
ashing [ Unlit [ Unlit | Unlit Lit $ 100V(* 200V)
, . , , . Nominal Input/ Qutput voltage
lash
Unlit | Rashing [ Unlit Unlit Lit 110V(*220V)
. . . . . Nominal Input/ Output voltage
Hash
Unfit | Unlit ashing | Unlit Lit 120V(* 230V)
It is shown that it is in the state of
v, @@L ‘7:-/ _ _
setting up the nominal Input/Output
100V /' voltage.
(200V)
120V
110V (230v)
(220v)

* () : DL9126 1500HL
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6. UPS Maintenance

This section explains how to:

« Care for the UPS and batteries
« Storing the UPS and Batteries
« When to Replace Batteries

« Replacing Batteries

« Testing New Batteries

« Recycling the Used Battery

6-1 UPS and Battery Care

For the best preventive maintenance, keep the area around the UPS clean and dust-free. If the
atmosphere is very dusty, clean the outside of the system with a vacuum cleaner. For full battery life,
keep the UPS at an ambient temperature of 25° C (77° F).

6-2 Storing the UPS and Batteries

If you store the UPS for a long period, recharge the battery every 12 months by plugging the UPS
into a power outlet. The batteries charge to 80% capacity in approximately 2 hours. However, it is
recommended that the batteries charge for 24 hours after long-term storage.

6-3 When to Replace Batteries
When the & indicator illuminates, the batteries may need replacing. Conduct a self-test by pressing

and holding the @ button for three seconds. If the @ indicator stays on, contact your service
representative to order new batteries.

DENSEI-LAMBDA 9126 USERS GUIDE 22
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6-4 Replacing Batteries

WARNING

A « Batteries can present a risk of electrical shock or burn from high short-circuit current. The

following precautions should be observed: 1) Remove watches, rings, or other metal objects; 2)
Use tools with insulated handles; 3) Do not lay tools or metal parts on top of batteries.

« ELECTRIC ENERGY HAZARD. Do not attempt to alter any battery wiring or connectors. Attempting
to alter wiring can cause injury.

@ NOTE DO NOT DISCONNECT the batteries while the UPSis in Battery mode.

(1) How to Replacing Internal Batteries
Please Call your service representative ,when internal batteries replace.

(2) How to Replacing External Batteries
Use the following procedure to replace EBMs:

1.

2
3.
4,
5

23

Unplug the EBM cable from the UPS and remove the EBM brackets.

Replace the EBM. See “Recycling the Used Battery” on page 24 for proper disposal.

Reinstall the EBM brackets.

Plug the new EBM into the UPS as shown in Figure 16.

For additional EBMs, plug the EBM cable of the second cabinet into the battery connector on

the first EBM.

UPS Battery
Connector

EBM Cable - EBM Bracket

EBM Battery
Connector

Figure 16 EBM Connections(100V Type)
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6-5 Testing New Batteries

Press and hold the @ button for three seconds to initiate a self-test. After the test is finished,

the @ indicator should turn off. If the @indicator stays on, check the battery connections. Call
your service representative if the problem persists.

6-6 Recycling the Used Battery
Contact your local recycling or hazardous waste center for information on proper disposal of the
used battery.

WARNING
« Do not dispose of the battery or batteries in a fire. Batteries may explode. Proper disposal of
batteries is required. Refer to your local codes for disposal requirements.

« Do not open or mutilate the battery or batteries. Released electrolyte is harmful to the skin and
eyes. It may be toxic.

CAUTION

N\ Do not discard the UPS or the UPS batteries in the trash. This product contains sealed, Lead-acid
b batteries and must be disposed of properly. For more information, contact your local recycling or
hazardous waste center.
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7. Additional UPS Features

This section describes:

« X-slot Module

« REPO (Remote Emergency Power Off)
« Remote ON/OFF

« Network Transient Protector

« Load Segments

7-1 X-slot Module

X-Slot modules allow the UPS to communicate in a variety of networking environments and with
different types of devices. The Densei-Lambda 9126 is compatible with any X-Slot module,
including:

Single-Port Module - has one serial communication port.

Isolated Single-Port Module - has one isolated serial communication port.

Network agent Card — has Ethernet and SNMP capabilities

# -Slot

e e s

Figure 17 X-Slot Module

The Densei-Lambda 9126 is factory-installed with a Single-Port Module or USB Module, depending
on the customer order.

25 DENSEI-LAMBDA 9126 USERS GUIDE

3-111



To establish communication between the UPS and a computer, connect your computer to the UPS
communication port using the supplied communication cable. When the communication cable is
installed, power management software can exchange data with the UPS. The software polls the UPS
for detailed information on the status of the power environment. If a power emergency occurs, the
software initiates the saving of all data and an orderly shutdown of the equipment.

The cable pins are identified in Figure 18 and the pin functions are described in Table 7.

6060600
© 0600

Figure 18 Communication Port

Table 7. Communication Port Pin Assignment

Pin Signal Name Function Direction from the
Number UPS
1 Low Batt Low Battery relay contact ouT
2 XD Transmit to external device our
3 RxD/ UPS Shutdown Receive from external device/ IN
Receive UPS Shut down Signal(10V +2V)
4 DTR PnP (Plug and Play) from external device IN
(tied to Pin 6)
5 A\D Signal Gmmon(tied to chassis) -
6 DSR To external device (tied to Pin 4) ouT
7 RTSInternal Fault PnP from external device (default) or INOUT
Internal Fault relay con tact (jumper-selectable)
8 ACFalil ACFalil relay contact ouT
9 - No Used -
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7-2 Internal Fault Relay Contact

You can enable the Internal Failure relay using the jumper on the single-port module. The jumper

default is disabled. To enable the Internal Failure relay:

1. To prevent electrostatic discharge (ESD), place one hand on a metal surface such as the UPS
rear panel.

2. Remove the single-port module on the UPS rear panel. Retain the screws (see Figure 19).

Figure 19 Removing the Single-Port Module
3. Move the J3 jumper to the AS/400 position to enable the Internal Fault relay as shown in Figure

20.

Internal Fault
Enabled

]-‘
Internal Fault Relay Jumper ]]
(J3)

.

Figure 20 Internal Fault Relay Jumper

4. Align the single-port module with the slot guides and slide the module into the slot until it is
firmly seated.
5. Secure the single-port module with the screws removed in Step 1.
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7-3 Remote Emergency Power-Off (REPO)

The Densei-Lambda 9126 includes a REPO port that allows power to be switched off at the UPS
output receptacles from a customer-supplied switch in a remote location.

The REPO feature shuts down the protected equipment immediately and does not follow the orderly
shutdown procedure initiated by any power management software.

Any devices that are operating on battery power are also shut down immediately. When the REPO
switch is re-opened, the equipment will not return to battery power until the UPS is manually
restarted. If the Off (')button is pressed after the REPO is activated, the UPS remains in Standby
mode when restarted until the On | button is pressed.

WARNING

The REPO circuit is an IEC60950 safety extra low voltage (SELV) circuit. This circuit must be separated
M from any hazardous voltage circuits by reinforced insulation.

CAUTION

A To ensure the UPS stops supplying power to the load during any mode of operation, the input power
must be disconnected from the UPS when the emergency power-off function is activated.

0 NOTE The REPO function activates when the REPO contacts close.

Use the following procedure to install the REPO switch:

1. Verify that the UPS is off and unplugged.

2. Remove the REPO connector from the Rear Panel.

3. Connect isolated, normally-open, dry contacts (rated at 60 Vdc maximum, 30 Vac RMS
maximum, and 20 mA maximum) across the REPO device to Pin 1 and Pin 2 (see Figure 21).
Use stranded, non-shielded wiring, size 18-22 AWG (0.3 mm 2-0.75 mm? ).

4. Connect the REPO connector to the REPO port on the rear panel of the UPS.

PIN1 PIN2

Figure 21. REPO Connector
5. Verify that the externally-connected REPO switch is off to enable power to the UPS output
receptacles.
6. Plug in the UPS and start the UPS by pressing the On| button. Turn on the external REPO
switch to test the REPO function.
Turn off the external REPO switch to test the REPO function.
Turn off the external REPO switch and restart the UPS.

o
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7-3 Remote ON/OFF

29

The default is set as REPO port. Please refer to Chapter 5 "Configuration" to use
Remote-ON/OFF function. By this function , The UPS can control in ON/OFF in
customer's prepared remote SW. Then , the ON/OFF button of the front panel becomes
invalid. The load segment control by Remote-ON/OFF function follow the setting of
power management software. In the default, UPS is started by opening a port and that is
stopped by closing a port. Please refer to "REPO" for the connection method of REPO
connector.

NOTE Please insert the REPO connector to receptacle after the UPSis stopped, and the input power code
pulled out from UPS, and connected SWto REPO connector is open. Please insert the REPO connector to
receptacle after connected SWto REPO connector is open when it is necessary to connect the REPO
connector in the UPS drive. (There is a possibility that the UPS stops. )
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7-4 Network Transient Protector

The Network Transient Protector, shown in Figure 22, is located on the rear panel and has jacks
labeled IN and OUT. This feature accommodates a single RJ-45 (10BaseT) network connector.

Low voltage models can also accommodate an RJ-11 telephone connector that provides protection
for modems, fax machines, or other telecommunications equipment. As with most modem
equipment, it is not advisable to use this jack in digital PBX (Private Branch Exchange)
environments.

Connect the input connector of the equipment you are protecting to the jack labeled IN. Connect the
output connector to the jack labeled OUT.

(The function of only this model : DL9126 1200/1500jL)

Figure 22 Network Transient Protector
7-5 Load Segments
Load segments are sets of receptacles that can be controlled by power management software,
providing an orderly shutdown and startup of your equipment. For example, during a power outage,
you can keep key pieces of equipment running while you turn off other equipment. This feature
allows you to save battery power. See your power management software manual for details.

0 NOTE If the power management software is not used, the individual load segments cannot be
controlled.

UPS has two load segments as shown in Figure 23

Load Segment 2

Load Segment 1

Figure 23 UPS Load Segments
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8. Specification

This section provides the following specifications for the Densei-Lambda 9126 models:
« Model List

« Electrical input and output

« Weights and dimensions

« Environmental and safety

« Battery

« Accessory

Table 8. Model List

UPS Models Standard Models
DL9126 1200jL .
DLO126 1500]L DL9126 1500jHL
Table 9. Electrical Input and Output
Nominal Voltage 100V {Default; - 200V Default} -
g 100,110,120V Selectable ; 200,220,230V Selectable’
Voltage Range 80 — 131V 160 — 264V
Nominal Frequency 50, 60Hz( Auto sensing)
Noise Filter MOVs and line filter for normal and common mode noise
Connections DL9126 1200jL:
6-ft,5-15P Power Qord .
DL9126 1500]L: IEC320 input connector
6-ft,5-20Ppower Qord
Power Levels DL9126 1200jL:
(Rated at nominal inputs) 1200VA/875W
DL9126 15001 1500VAL050W
1500VA/1050W
Regulation . 0
(Normal Mode) Nominal output voltage 3%
Voltage Waveform Normal Mode : Sine Wave ; < 5% THD with Linear Load ,
< 10% Nonlinear Load and batteries reach 25% capacity
Qutput Receptacles (6)5-15R | (6)IEC320
101~110% - 120s,
Over Load 111~-150% - 30s,
150%> . 300ms
Table 10. Weight and Dimensions
Dimensions(WXD XH) 432 %494 %87 mm {2U;
Weight 23kg
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Table 11. Environmental and Safety

Operation Temperature

0°C~40°C Optional battery performance , 25°C;

Storage Temperature

-15°C~-50°C' Except battery module

Relative Humidity

10~-90 % noncondensing .

Operation Altitude

Up to 1500meters above sea level

Audible Noise Less than 45dBA (Normal mode typical load)
Less than 50dBA (Battery mode
Safety Standard UL1778
EMI \VIQJ (Qass B)
Table 12. Internal Battery
Configuration (4)12V,7.2Ah
Type Sealed, maintenance free, valve regulated, lead acid
Battery Life Expectancy Syear
Charging Internal battery: approximately 5 hours to 80% usable capacity at

nominal line voltage after full load discharge

Table 13. Battery Run Times (in Minute)

Load UPS Internal Battery +1EBM +2EBM
1500VA(1050W 6 25 55
1200VA( 875W) 7 30 60
1000VA( 750W) 10 45 75

800VA( 600W) 13 55 100
600VA( 450\) 20 80 120
400VA( 300W) 30 120 200
NOTE Battery times are approximate and vary depending on the load configuration and battery charge.
Table 14. Accessory
Accessory Name Model name note

Hange kid for Rack mount setup

Pedestal kid for installing the UPS
stands(Option)

DL9126-RM-KIT
DL9126-RV-KIT/B
DL9126-PD-KIT
DL9126-PD-KIT/B

/B : Black model

/B : Black model
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9. Troubleshooting

This section explains:

« UPS alarms and conditions

« How to silence an alarm

9-1 Audible Alarms and UPS Conditions

The UPS has an audible alarm feature to alert you of potential power problems. Use Table 15 to
determine and resolve the UPS alarms and conditions.

0 NOTE Some alarms, such as the Overtemperature and Overload alarms, have to be. cleared by
shutting down and restarting the UPS (see 34 for more information).

Site Wiring Fault*

Battery Service ————— Over Temperature
Self-Test Over Load
Alarm

@1 — Bar Graph Indicator

-~ O Indicator Legend

o Unlit
Test/Alarm Reset | ® @ @ _
Button / o Lit
% Flashin

N

Figure 24 Alarm Indicators

9-2 Silencing an Audible Alarm
Silencing an Audible Alarm To silence the alarm for an existing fault, press the@ button. If UPS
status changes, the alarm beeps, overriding the previous alarm silencing.
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Table 15 Troubleshooting Guide

Alarm or Condition

Possible Cause

Action

The /N indicator is
not on; the UPS does
not start

The power cord is not
correctly connected

(heck the power cord connections.

The wall outlet is faulty

Have a qualified electrician test and repair the outlet..

The battery is not
connected correctly.

(heck the battery connections. Gall your service
representative if the problem persists.

The ™ indicator is
flashing; power is not
available at the UPS

output receptacles.

The UPSis in Standby
mode.

Press the On | button to supply power to the connected
equipment.

Checked Remote ON/OFF or ,REPO signal

Input circuit breaker
trips

Load Fault

Check the load. Disconnect faulty load equipment. Wit
several minutes before resetting the UPS circuit breaker.

UPS Internal Fault

Resetting the UPS circuit breaker.
If Input breaker trips immediately, Call your service
representative.

The UPS does not
provide the expected
backup time.

The batteries need
charging or service.

Plug the UPSinto a power outlet for 24 hours to charge the
hattery. After charging the battery, press and hold the @
button for 3 seconds; then check the @& indicator.

If the @ indicator is still on, see “UPS Maintenance” on
page 22 to replace the battery.

e Battery

Intermittent audible

UPS on battery

(see “Battery Mode" on
Page 14 for more
information).

The UPSiis powering the equipment with battery power.
Check the bar graph indicators for available battery capacity
and prepare your equipment for shutdown.

Aarm
|
Fiee®0 00
T—)

N

Warning-Low Battery

3-minute battery warning.

3 minutes or less of battery power remains (depending on
load configuration and battery charge). Prepare for a
shutdown. Save your work and turn off your equipment.

|
fFje®oo0o0o0

N

T—)
Shutdown-Low Battery

Shutdown imminent

Prepare equipment for shutdown.

-~y @ Bypass

(ntinuous audible
alarm

UPSis in Bypass mode.

The equipment Is transferred to utility power; however, the
utility power continues to be passively filtered by the UPS.
Check for one of the following alarms: Over temperature,
Overload, UPS Failure, or Battery Service.

N2 V2
@ ~ 9

7 AN

Bypass

Bypass is not available.
Input voltage is not within
12% of nominal or input
frequency is not within 3%
of nominal.

The UPS is receiving utility power that may be unstable or in
brownout conditions. The UPS continues to supply power to
your equipment. If conditions worsen, the UPS may switch to
battery power.

DENSEI-LAMBDA 9126 USERS GUIDE

3-120

34



Alarm or Condition

Possible Cause

Action

The battery may be fully

Plug the UPSinto a power outlet for 24 hours to charge the

@ Service discharged. battery. After charging the battery, press and hold the @
& Battery button for 3 seconds; then check the @ indicator.
~ If the @ indicator is still on, see “UPS Maintenance” on
page 22 to replace the battery.
The battery is not (heck the battery connections. Gall your service
connected correctly. representative if the problem persists.
E UPS internal temperature  Turn off and unplug the UPS. Qear vents and remove any

s Overtemperature

is too high. The UPS
switches to Bypass,

heat sources. Ensure the airflow around the UPSis not
restricted. Wait at least 5 minutes and restart the UPS If the

n allowing the UPSto cool. condition persists, contact your service representative.
“x0 Gontinuous audible alarm ~ Turn off and unplug the UPS. Remove some of the equipment
(X X)) ¢\$’/ Power requirements from the UPS. WAit at least 5 seconds until all LEDs are off
S exceed UPS capacity and restart the UPS. You may need to obtain a larger capacity
OverLoad (101-110% for 2 minutes ~ UPS.
Qntinuous Audible or 111-150% for 30
alarm seconds) or the load is
defective.
*****@ UPS internal Failure CGall your service representative
T—)
UPS Failure
~ ® PowerShare Mode See “(5) PowerShare Mode” on Pagel5.
B e
35 DENSEI-LAMBDA 9126 USERS GUIDE

3-121



10. Service and Support

10-1 Warranty
The warranty is appended to equipment. Please keep it carefully after entering of the
contents. The term of a warranty is for one year from a purchase day.

10-2 After service
If you have any questions or problems with the UPS, call your Local Distributor and ask
for a UPS technical representative.
Please have the following information ready when you call the Local Distributor:

Model Number

Warranty Number (Serial Number)

Date of failure or problem

Symptoms of failure or problem

Customer return address and contact information
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Traffic Signal Operation and Maintenance Manual
The Study on Greater Kampala Road Network and Transport Improvement
in the Republic of Uganda November 2010

3-2: TRAFFIC SIGNALS
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The Instruction Manual of |
AO04-TYPE MULTI-PLAN SYSTEM
TRAFFIC SIGNAL CONTROLLER

Kyosan Electric Mfy. Co., Ltd.
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Outline

1.1

1.2

General

"ADA-Type Trafiic Signal Controller” is designed/producad for mainly overseas use, That makes improving its

maintainability and producing it at low cost possible.

pattem and fo control the signzls in respense to fraffic characternistics.

The Controller consists of Control Unit, Power Supply Unit, Larp Switch Unit, Junction and Manual Operation

Unit in terms of functions.

Configuration .

Compenents of the Controlier are shown in the following table.

Table 1.1 Component devices

" This contraller have the abilities to switch the indication time in respanse to fraffic situation by setting contral

; ltem Device * Quantity
i Cabinet
Manual Cperation Unit
- Control Unit .
Main unit Pawer Supply Unit 1 unit
Lamp Switch Unit
Junction
Pushbutton for Manuat Qperation As requirad
Key for main door of cabinet .
. Key for door of Manual Oparation Linit .
Acgessories Connection code T unit
Mounting metal fixtura
! Fuse { 1,84 for control power) 2 pleces
Spare units - Fuse (8A for mainfenance) 2 pieces
Setling pins { for pin board) Spins
" Test Report 3 copies
. Aftached documents  ; Instruction Manual A5 required
i | Opearation Manual 1 copy




2. Functions and Ability

2.1

22

2.3
2.31

232

Main characteristics
(1) Improvement of Reliability
High efficiency integration of circuit and semiconductor device of power consumption confrols interior
evolution of heat and improves the reliabifity.
(2) Improvement of Maintainability
Making each Units components joint plug-in or plug-in style improves the maintainahility,
(3) Maintenance of Safety
This controller mairtiains safety by the danger prevention (G-G protection) function for the phase.
(4) Time Setting
Pin board of panel aperating unit makes the time sefting sasier.

Spedifications

(1) Power Requirement AC216t0 264V 50/60hz

(2) Power Consumption approximately 30VA (excluding lamps)

{3) Ambient Temperature —20 to +60°C

(4) Relative Humidity 40 to 80%

{5) Insulation Resistance Betwaen AC input terminals and Cabinet —10M L or more at
_ DCS00V (with aTester, efc, disconnected)

{6) Insulation Voltage Between AC input temninals and Cabinet —AC 1000V 1

minutewith arrester, sic,, disconnectad)
{7) Shape 400 (W) > 800 (H) X 300(L) mm
{8} Weight approximately 70kg

Main Operations
Flashing Operation
Yellow signal in the major road side and red signal in the minor road side flash aitemately. During Flashing
Operation, Pedestrian Signal Lamps and Amow Mark Lamps go out.
Flashing Operation works in the following cases:
When the fime was sat by Time Switch. (pattern flashing)
When the Flashing Switch on the Control Unit Panel is tumed “ON". {manual flashing}
When the ihdication time becomes abnormally long. (@bnonnal flashing)
When green signals are indicated af the same time for crossing trafiic flows. (abnormal flashing)

YWY

A4

Manual Operation
When the Operation Switch in the Manual Operation Unit is set st “Manual.” a signal indication is advanced

by one step every ime the Pushbutten for Manual Cperation is pressed. Unless it is pressed, the indication in
a current step can ba continued.




2.3.3. Multi-Plan Operation

This Operation executes three kind of patterns different. in indication time of specified steps (a maximum of §
~ steps) in advance.

2.2.4. Regular Cycle Operation
This Operation repeats the specified pattern all day. Changeover of a pattern is controlled by the Pattemn
Switch on the Control Unit Panal. When Time Switch power is turned OFF or time table is not set, patternt
(P1) takes Regular Cycle Operatior,

24 Function and Ability of Each Units
241 Gontrol Unit )
This Unit consists of MCU Card, PDU Card and Time Switch. It displays and designates each Operation, and
contrals the lamp color and each Operation works like Figure 2.1 Qperation flow acoording to the position of
switch and signal situation.
(1) Indication function
Operation and controf situation of the Controller is displayed on the monitor by the foliowing pilot lamps.
@O Step(1-18) Pilot Lamps
@ Clock Piiot Lamp (CLOCK)
& Abnormal Pilot Lamps (G-G-FAIL)
& Manual Flashing QOperation Pilot Lamp (FL)
& Running Pattern Pilot Lamps (P1, P2. P3, F)
{2) Initial all red indication
When the main power is tuned ON, the power raturn after the power cut and cperating Reset Buttan, starts
normal Operation with first step after displaying red signal for 5 seconds to all phases. Howeve}" when
Flashing Switch is sst to “ON”, not performing all red display in first stage, immediately starts Flashing
Operation,
{3} Operatian in abnormal condition
(D) Whsn green signal lamps are indicated at the same time for crossing treffic fiows, the green signal lamps
are ance completely tumed QFF in any operation mode, and then Flashing Operation is activated. in this
case “G-G" an Abnormat Pllot Lamp is turmed ON.
@ Maximum time and minimum time of each step is observed, each step is maintsined at least for a
minimum time, but when the indication time takes the maximum time, Flashing Operation immediately
starts. In this case “FAIL" on Abnomial Pilot Lamp is furned ON.

Etep = _Monitoring ime

e Maximum fime (sec.) Minimum time (sec.)

—

' Short step (PW, PR, Y, R) 35 0.95
Middi= step 110 a.95
‘Long step (G) 110 3

& If the cause of the abnommnal is eliminated, Flashing Operation will be canceled by pushing the “RESET”
button.




(4)

()

{7}

242

{1
(2

3)
{4)

243

M

2

Operation switching

Changeover of operation mode can be safely perfermed without tuming OFF the Main Switch; when two or

more operation modes conflict with each other, operation priofity is given to Flashing Operation, Manual

Operation and Independent Multi-Plan Operation, And also switching of each operation except for Flashing

Operation and patterns can be cantinuctusly activated without skipping any step.

Indication time and changeover of pattern

Indication time and changeover of pattern are set at the Control Unit Panel,

= Indication time

It is possible to set the indication time from 1 to 99 by second. An error is undar £ 2% from a selected
tima.

Itis alsa possible to set three patterns — P1, P2 and P3.

Changecver of Pattern

3

*P17, "P2" and "P3" are switchable using the rotary switch (P.SEL) on the panel operator. Also, the switch
is setat "AUT", the patferns are automatically switchable a maximum of 10 times a day.
Phase data
Phase program, G-G program and Flashing Color Specification, all of them are set at diode matrix on the
phase data substrate (FDU).
Clock
Backup condenser makes it possible that clock circuitry in time switch works nommally against the following
kind of power cut. '
e the power cut within 42 hours
e the power cut [asting within 30 minutes and repeating over 12 hours cycle

Power Supply Unit
The plug-in control power unit provides necessary electricity to each Operations.

Input; AC216 10 254V S0/B0Hz15Hz per unit

Output: o arated voltage of DC 5Vi£0.25V, a maximum rated current of 3A
a rated voltage of +DC 12V+1V, 2 maximum rated current of Q.2A

Dividing output: a rated voltage of § to 15V, a rated current of 10mA

Pratection circuitry: & If the input voliage goes down under 80V, output voltage off will be tumed off.
@ It protects the interor against mputhng an abnormal voltage of 150V half
wave

@ Htis operabie within input 10ms of a moment power.
i@ It protects excess voltage autput. (up to 5V)
& It protects the power against short circuit of the-outpLt terminal.

Larmp Switch Unit

This unit consists of 4 Plug-in Lamp Switch Unit (SSU), perceives the lamp colour driving signals and lights
the lamps using the lamp switch element. )
This Unit can house a maximum of & Lamp Switch Elements (3 vehicles, 2 pedestrians 1 arrow) per 1 unit. It
houses a maximum of 24 Lamp Switch Elements by 4 Units,

Each Lamp Switch Element can supply a maximum current of 5A with powet. It prevents external surge from




breaking info the controller side because input side is instiated slectrically from output side by installing SSR.
And it decreases making noise as little as passible by switching lamp power near OV,

(3} This ﬁnit consists of phase 1 to 4 from the top. The monitor lamps in front of # helps canfirming the phase
even with the lamp CFF.

244  Manuzl Operation Unit
{1) This Uit can be run by manual or automatic operation using the Operation Switch.
{2) When the Operation Switch in the Manual Cperation Unit is set at “Manual,” a signal indication is advanced
by one step every time the Pushbution for Manual Operation is pressed. Unless it is pressed the indication in
a cument step can be continued,

245  Junction
(1) Thie unit cansists of the terminal board for line wire cannaction, Main Power Switch and Lamp Power Switch.
@ The Type of the Main Power Switch is 30 A frame type with a normaltemperature rating of 30A. It can
supply the Lamp Powear Switch with a maximum cument of 254,
@ The Lamp Power Switch is separately switchable regardiess of other circuitry.

T

Main Powar Switch .
SON®

Cperating Reset Button Ab no_r'mal
Flashing
3 Operation
Flashing Switch .Y
oNT S 1
1
RN Manual
Flashing "OFF Flashing
L Operation
‘ Initial All Red Indication ‘ I
Flashing “Ci"
Operation Swick N\ Y Manual
o il Vd Operatian GG
N
i “AUTD"
“MANMUAL"
- Independent ! 7 .
Y . Flashing "ON" :
< Time Tabole fs set ? > Multi-plan = -
Operation G-G : .
N Maximum Time
= ; TAANLUALT
eguiar A
GCycle Flashing "ON
Operation G-G
Mzedmurn Time

Fig.2.1 Qperation flowchart







3. Cautions for Installation

3.1 Instalfation Location
' (1) Install the equipment in locations and directions suitable to manually control the equipment for trafiic signal
control.
{2) Adiust locations and directions of the equipment so that the equipment will not obstruct traffic flows of
pedestrians and vehicles.
(3) Select locations and directions of the equipment so that maintenance personnel can safely work for
maintenance and inspections of the equipment,

3.2 Installation Method
(1) The Controller can be instalied in a standalone or pole-mounted type. In the latter case, the Controller is
mountable in either left or right side.
(2) When the Controlier is mounted on a pole, be sure to rigidly mount the equipment using the attached
mouniing fittings. '
(3) Install the equipment so that the door of the Controller can be opened and closed.
(4) Install a cable conduit securely on to the Controller,

3.3 Precautions for Installation
(1) Main Power Switch
Before beginning instaliation work, be sure to tum “OFF” the Main Power Switch.
CAUTION!!  Working at it with the power on may lead to shock hazard and unexpected injury. In case of
' short, it leads to damage the equipment.
{2} Connedtion of wires _
- Screw the screw terminal fightly. In the case of the metal penetration systam terminal, pull the electric wire a
bit after interconnection and confirm it is connected tightly.,
(%) Connection of wires to utifity power lines _ _
Cannect power fines directly to upper terminals of the Main Power Switch. At that time, check that the lines
carry AC240V and connect a grinding wire to the terminal with a mark “E”, on the Switch.
(4} Connection of signal lamps
Do not incorrectly install the wiring to the input/output ferminal board.
CAUTIONI! Do not short the signal line and “COM" line because it may lead to give a serious damage o
the Controller and wire.
Also Do not connect more than 7 signal lamps to an output terminal of a signal lamp.
(5) Grounding
Be sure o have a grounding resistance of 100Q or less using the earth(E) terminal of the terminal board.
Also ground all spare lines and messenger wires in the external line, Using the E tarminal, as far as possible.
Such grinding will be very effective in reducing damages of fightning surges and noise troubles.
(8) Insulation test
Before beginning the insulation test, disconnect grounding wires in the grounding terminal and the housing,
frarm the grounding main
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{7} Qperation test after installation
When a Cornitroller is fransported, connected wires and connectors may someatimes become loose in printed
circuit boards, plugs, relays, units, efc., so be sure to check each connected part.
Before beginning the operation test, see next chapter *4. Precautions for Management”,
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4. Precautions for Management

4.1 Names and Explanations of Each Units

4.1.1

Controller Appearance and Intetior Arrangement

Desaribes the outlook of the controlter and the interior amangement in Figure 4.7,

#00

400 - 300
L —é & o CONTROL OPERATIOM
MAN DOOR| | UNIT g MANUAL
DOOR LOCK -
o7 Lamp ~
; MANUAL SWICH
] OPERAION [[ UNIT =
UNIT DOCR RANLIAL
MANLIAL 4 QOPERATION
QPERAION UNIT |- L CONNECTION UNIT
E ? UNIT
7 “
e 7 i) B w1
MAIN NAWMESLATE RIGHT SIDE
FRONT VIEW VIEW FRONT INTERIOR
Fig.4.1 External & internal views of Gontroller
. ,; A S e‘“
(1) Opening & clasing of Main Door ’_ﬂ
and Manual Operation Unit Door LE B BE#ER SUPRLY
As for switching the main panels znd manual i e ——— ]'
operator panels, sfick the key for traffic signals ak
to the hole and urn right to uniock. Alse [fthe ~ rij. D 1 PHASE DATA
pangls are shut, they will be automatizally locked. ! 0 UNIT
At that fime push hard and listen to the sound ‘ G . ¥
= 2 [-imieemi ] o K "
" Click” to confim that they are locked. S m—— 1 el
(2) Interior amangemeant == o9
Manual Operation Unitis on the main panels. ) s =%
) ; : |- LAMP PCVVER
Open the main panels and you/'ll see the controller, I s S\WITCH
tlamp switcher, and connection unit from the top. i SAREE—

: o ; P A | MAIN POWER
Describes the interiar mounting figure in Figure 4.2, U swarc
The main metherboard of the contrefler (MCU} and ‘
time switch are mounted on the back of the controller : Enid ‘_L FUSE
panel and the control power and phase data cards . M [oF
are mourted in the depti. =7 =

Fig.4.2 _Interior armangement




412  Control Unit
Daseribes the Control Unit Panel in Figure 4.3,

CONTROL LNIT
S1EP PILCT LAMPS

.
° B 3 . I_— P2 TIME SETTER
SRe} ¢] N
1 :
o R &
o] o
: : E e
o ¥ P3 TIME SETTER
o} [
5 (o3
1=
S PILOT LAMPS
o B S
j,,i/ . PATTERN SWITCH
PiTIMESETTER 4 FLASHING SWATCH
RESET BUTTON
TIME SWITCH |——
@

Fig.4.3 Control Unit Pansl

{1} Each Switch

@ Flashingj Switch: It starts Flashing Cperation immediately with the switch *ON" at any lzvel. Also,
if the switch is set at “OFF”, it staris indicating the first step after indicating red
signal for 5 seconds to all traffic flow,

CAUTION!!  Be fully carsful to the traffic flow for the operation at work.
Consider the safety of driving vehicles and then switch it with all
red signal, - '

@ Reset Button: Only when each Abnormal Pilot Lamp lights up and the cause of tis
disappeared, stored abnormal state can be reset by pushing this button. In that
case, the indication of the first step starts after indicating red lights for &
seconds to all traffic flow.

2 Pattern Switch Use this switch to change over a pattems. The pattem after switching is
exacuted from the first step of the next cycle. If the switch s set at “AUT,
Independent Multi-Plan Operation is actuated by Time Switch.

10

| - - 3136




{2) Pilot Lamps

Step Pilot lamps
“CLOCK"
"G-G™

@ 9 O

&

“FAIL”:

“FL*
P
P2
"P3™
agm

(3) Time Switch

A Step Pilot Lamp, related to a step of Controlier oparation, lights up.
Continues dlinking in 1-second intsrvals when the Controller is in operation.
Lights up when a simultaneous-green indication failure occurs in lamps for

crossing traffic flows.

Lights up when a failure occurs and a step in effect cannot be advanced

even after passing a maximum monitoring time.

Lights up when Flashing Operation is effected using Flashing Switch.

Lights up when the pattemn 1 (P1) is selected.
Lights up when the pattem 2 (P2)is selected.
Lights up when the pattam 2 (P3)is selected.
Lights up when pattem flashing is running.

Dzscribas the front and back of fime switch in Figure 4.4

FLONT VIEW ]

/_

[TEMND.  DATA

CONSTANT IMNDICATCR

l

P o
SET-JP
“ || B SET-UP KEY
ITEM SELECTION
SETTING 7—’ Y eup SET-UP/CONFIRMATION
| KEYS / ) SWITCH
CONSTANT ENTER KEYS l\_ CONFRMATION
® é\ WD MONITOR
T ————
POWER SIWITCH CN1 =
- = MEMORRY ERROR
= MONITOR
=
= CLOCK ERROR
FUNCTION SWITCH . = MONITOR
N
CMNZ ™ RESET BUTTON
\®

D Constant Indicator:

®)

Fig.4.4_ Time Switch

indicates present tme with SET-UP/CONFIRMATION Switch
*CONFIRMATION®. If the switch is set at “SET-UP”, 2 columns on
the left side indicates setting items and 2 columns on the right side

indicates setting constants. '- - means no permission to enter.

-
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@ Setting ltlem Selection Keys:

@ Constant Enter Kays:

{3 SetUp Key:

& SetUp/Confirmation Switch;

©

Powear Switch:

Reset Buttan:
Function Switch: -
WD Monitor:

Memory Error Menitor:

& Q&9

&

Clock Error Monitor:

This key is efficient only with Set-Up/Confinmation Switch “SET-UP"
and selects seffing itams.

This key is efficient with Set-Up/Confirmation Switch “SET-UP” and
enters the constant by selected items on the left 2 columns. Enter
“space” for unsetting and canceling.

This key is efficient with Set-Up/Confirmation Switch “SET-UP” and

. confirms the corstant entered by the Constant Enter Key.

Selects "SET-UP” mode or *CONFIRMATION” mode. Normally the
switch is set at "CQNF!RMATION". only in setting operation it is on
" BET-UP" side. Also set the switch at "CONFIRMATION® quickly
after sefting oparation.

This is the main power supply switch in the Time Switch Unit.
Nomally the switch is kept set at “ON".

This button resets CPU. Don't push it cargiessly.

Don't touch.

This fiashes when CPU in time switch unit normally works.

This menitar is tumed on or flashes when memory error has
oeeumed,

This moniter is fumed on whan clock ervor has occurred.

when the power is tumed off for over 24 hours, it may have the clock
error when the power is turned on again, Be sure to confinmn it.

* The Pilot Lamps exduding T~ are unused.

413  Power Supply Unit

Describas the front panel of the contrel power unit in Figure 4.5.

{1} Power Switch

Seffing the switch to “ON(fE)" supplies each unit with control
Fower (+8V and +12V) and frequency division (100/120Hz) power,

&
AT

FILOT LAMP
_— For CONTROL POMER
A +

i

CAUTION!! Al the lamp lights are tumed OFF with tha Power cv CHECH TERMINAL
+5y -

Switch "CFF(#)". Be fully careful to the traffic flow
when you operate at work,

{2} Pilot Lamp for Contral Power

Lights up when +3V and 12V is normally provided.

{3) Check Terminal

This checks the veltages the contral powar(+5V and 12V). 154

{4) Fuse

Protects AC Input Unit, with a capacity of 1.6A. In exchanging, an

+i2v

FUSE {1.54]

be sure to follow the rating. Spare fuses are in the spare Units POWER SWITCH

furnishing items on the back of main panel. 5 C

Fig4.5 Power Supply Unit (Panel)
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414

(1)

4.1.6
(1)

&)

)

Lamp Switch Unit

This unit consists of the Lamp Switch Unit (SSU), phase 1 to 4 from the top. 3 vehide lamps, 2 pedestrian
tamps and 1 arrow mark lamp are mounted in 1 unit. The front-monitor lamp indicates the signals for
contralling the light celor receivad fram the Cantrol Unit (MGU}.

The phase can be confirmed with the Lamp Switch “OFF™.

Manual Controt Unit

This Unit is mounted in the small window of the front of the Controller. Deséribes the interior mounting figure
in Figure 4.6,

QPERATICN SWITCH

PUSHBUTTON FOR - MANUAL OPERATION
MANUAL CPERATION DIAGRAM
CONNECQTOR 2P
Fig.4.8  Manual Operation Linit
Operation Swiich

Normally the switch is set at * AUT". Except for the error and Manual Flashing, with the Operatian Switch set
to "Manual', signal indication can be advanced by one step every time the Pushbutton for Manual Operaticn
is pressed. Be sure o set the Switch to *AUT” unless Manual Operation is effected.

Push butten for Manual Operation ‘

it is used for the Manual Qperation.

Manual Operation Diagram

Desgcribes how to manually operate the Contraller,

Connection Unit

Main Power Switch

Setting the switch to “ON” supplies the Controller with utility AC power (AC240V). The maximum current
capacity is 30A including the extemal machines using the external connection terminals “*AC1" and "AC2",
Lamp Switch

Setting the switch to "ON” supplies signa! lamps with power, Setting the switch to “OFF” furns OFF only signal
lamps even when the Controller is in operation. However, as the lamp switcher unit and the control board are
working with this switch “OFF”. Be carsfus 1o the traffic flow for the operation at work,

External Wire Terminal Boards

This is the connection terminal board for the signal lamps and applying to the wire of a maximum of 3.5
Squares.

Fuse

The maximum cumrent capacity of the fuse is 5A..
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4,2 Operaticn Details in Each Operation Mode
421 Powerup

1) The switch in each Unit is set at as follows:

+ Cperation Switch (Manual Control Unit) : ON

= Flash Switch (Control Panel) : OFF

» Power Switch (Control Power Unit) : OFF (Bf)
» Lamp Switch : ON

2 Affer making sure of the utility power wire is connected. the Main Power Switch is set to "ON”.
@ After indicating the red signal to all the traffic flow for 5 seconds {Initial all red indication), the indication of the
first step starts. '
CAUTIONY  Be sure to confirm “ the present tme” of the Time Switch. If the power has been tumed off for
two days, 1t is possibie that the time emer ceeurred. In this case, set the correct time again.
Be careful for the iraffic flow in the operation of the Main Power Switch,

422 Operation in Manual Flashing Mode
{C Flashing Operation is given highest priority, than any other operation mode. By setting the Flashing Switch to
*ON, the Flashing Operation is immediately actuatad.
& Inthe Flashing Operation, the pedastrian and arrow lamps are turned off.
& BY setting the Flashing Switch to *QFF”, all red signals are indicated for 5 saconds and then signal lamps are
normally operated from the first step.

CAUTIONY  As for the operation at work, be fully carsful for the traffic flow, Taking driving vehicle safety into
consideration, do it in indicating all red signals if possible.

4.2.3  Cperation in Manual Operation Mode
(C Setthe Operation Switch in the Manual Operation Unit to “Manual” for an operation mode other than Flashing
Operation. Processing of the Controller stops at a step when the Switch was sat to "Manual”,

& Indicated signal can be advanced by one step every time the Manual Operation Pushbution is pressed,
Unless the Fushhbutton is pressed, the Coriiroller halds the same step permanently.

(® By setting the Operation Switch to "Auto”, current step is advanced to next ane after passing a setting time for
the step when the Switch was set.

424  Operation in Regular Cycle Operation Mode
@ Set the Pattem Switch of the Control Panel to *P1”, *P2", or "P3” for an operation made other than Fiashing
Operation. This Operation starts with the first step of the next cycle.

@ Even if the Pattem Switch is set to “AUT". Regular Cycle Operation starts by pattari 1 (P1) when the Time
Switch is set at off or Time Table is yet to set.

14




4.3 Phase Data
The phase data (Indication program, G-G program, Flashing color specification and sa on) is set by the diode
matrix mountad in the PDU Card of the Conirol Unit.

4.3.1

(1

()

Planning of Indication

Describes the phaselstep diagram and the setting example of matrix applying to it in Figure 4.7 and 4.8,

1i2]alals 6718 o [10]11[12 13{14[15 s
| 1P HIIE — P
1 - A A ' : | :
2P ' i1l = L
2 e P p——— PN ||
1A . = ' L
Replzced Step | A B c:
Shart Step Cl ole] [OH®)
Long Step | (3 [8) D] 5
— i - AAA
vehicla & Pedestrian  arow Vehicie Vehide &
Fedestrian Graen Yellow Pedestdan
Sreen BElink . Red
Fig4.7 Phase/Sieo Diagram
123 ]¢ |5 i8 [7 [E]8 hopiiz[iz[i4]I5]1a
1E :
For programming, connect dicdes in each step 1 1 16 applying Y
36
o each ifems on the left. oy
Each item's specification is as follows: EE
H
D 16~46 ; Indicates Vehide Green Lamps. f{
2 1Y~4¥ ; Indicates Vehicle Yallow Lamps, 1PG
. i
B 1PG~4PG ; Indicates Pedestrian Green Lamps. ;Eg :
@ 1PW~4PW | Indicates Pedestrian Green Blinks. ﬂ
& 1A~4A » indicates Arow Mark Larmps. ﬁ .
# ENS i Indicates the final step. ] : :
3 SB1~8B3 ; Specifies the step replacing the indication time. ﬁ l -
B 135 : Specifies the short steps. f‘
a3
M3 ; Specifies the long steps. s
1
@ SD1,8D2  : Unused. égg
B3
. L35
Lamp color {{D~&) ) ggl
Specifies the [amp color indicated in each step, F'G" or “Y" isnot  [snp l
programmed, Red Lamp is specified. Fig.4.8 Phase Program Unit

Also, In the specification of the Pedestrian Green Bink, program
both of “PG” and "PW".

Final step (&)

Speacify the final step.




(3} Step of *P2” and *P3". (7))

Specify the step of "P2” and “P3". A maximum of 5 steps (A to E) is replaceable by the specification. Program

it according to the following Fig.4.9.

STEPSPZ & P2
A B C D E
SB1 O C O
SBZ O G O
38B3 o | O C o

Pragram in Mark

Fig4 8 Assignment of steps for P2 & P3

(4} Monitoring Time (&), @)

Specifies the short (0.85 to 35 sec,) and long (8 to 110 sec.) steps. If nefther of them are specifiad. it is to be

the medium step (0.95 to 110 sec).

432 Method of Setfing the G-G Program
Describes the sefting example of G-G program in Figure 4.10 applying
to the phase step figura in Figura 4.7. It spacifies the combination of

=
= ha
o2
o

oy
Lot
[ T3]

[ Y

“blue phases™ which ars not allowed to indicate at the same time. 11

It is possible to set & maximum of 6 combinations. The blue phase for 1-2

GG error fo blue phase specified in “0-1° line is specified in “0-2" line. 32

For example, when a vehicle green light (1G) on majar road is

. 52
tumed on, pedestrian a green light is alse turned on but a amow 4=
mark light (1A) on the major road, vehicle green lights (2G) on the -
minor road and pedestrian green lights (2PG) crossing on the major 5

road should be tuned off. Therefore “1A", "2G" or “2PG" in “1-2" line is 82

specified in “1-2" line to "13” in *1-1" line. This applies to “1PG", “1PG"
as well as 13" ts specified in “1-1" {line,

Fig.4.10 Program Unit

Using the same way as the above, you set all the combination. If “2G” to *13" is set by G-G setting, it is same

setting as “1G" to "2G” set by G~G setting. Omit the setting like thie.

4.3.3 Method of Seiting the Flashing Color
Describes the setting example of the fiashing color in Figure 4,11 applying to
phase step figure in Figure 4.7, Nommally Vehicle Yellow light is set on the
major road (1Y) and Vehicle red light is set on the minor road and i starts
flashing with the rad fight (2R) on the minor road.
Flashing Operation starts with the light color specified in "F1”.
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4.4 Setting of Panel Operation Unit

4.41

442

4.4.3

Method of Setting Indication Time

A sefting pin for *10's digits” (a figure on the left side} and “1's digits” (a figure on the right side) in each
indication secands ars inserted into the applying holes in the indication time setting machine of each pattem
(P1.P2, P3).

Hawever dan't remove a setting pin for a running step (Step Pilot Lamp is furned on). i may cause Fiashing

Operation (“FAIL" pilat lamp is turned on),

0000000

P{— ; Pa |
1 2
0.
o B S
O [© (8]
§:: 0 F‘ac .
: )
0% ] [&]
Q|0 ]
9 I 2 _
o B 5
Og
Q0
o .
(o}

OKXCOR0

ﬁ‘\)
A A
s digis” “1's digits” O . « PATTERN SWITCH

Fig.d.12 The Indication Time Setting

Method of Changeover of A Pattem

Selects the auto control (AUT), pattem 1 (P1), patiem 2 (P2), pattem 3 (P3) of time switch at the pattern
switcher. After switching, the selected pattern waorks fror the first step of the naxt cycle.

Methad of Setting Time Switch

If you select *AUT" at the pattern switcher, the auto 4 T ™

control of time switch (independent Multi-Pian Lremno. [ paTa ]

Operation) works, However, if the pawer of time ' T e e ]

switch is off, the fime table is unset or the dack emor fﬁ" E. H i:f?

has occurad, the regular cycle Operation of pattemn 1 : el

{P1) works, “ “ ®

(1} Setup/CONFIRMATION switch® is sat at “set-up”, . 2@ 89 SET-UR

(2} Entering the setting itam selection key Tand(®, . @ &
select the setting item number. Item number is e CONFIRMATICN_/

specified in Table 4.1.

{3) Entering tha Constant key@and@), enter the
constant ( time or pattern).

{4) If the entered constant is correct, confirms it by entering the setting key(®.

{5) Repeats (3} to (5) as many times as you need,

{8) When you finish all the seffing, refum Set-up/CONFIRMATION key@: on “CONFIRMATION' side.

Fig.4.13 Time Switch Setting
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Table 4,1 ~ The seffing item table of time switch

ltem

Display (setting) contert ltem Display (setfing) content

00 | present tims (h)

01 present tims (m)
(unused from 02 to OF)

10 | start ime (h) of switch 1 60 | startime (h) of switch 5 B

11 | start ime (m) c switch 1 61 | starttime (m) of switch &

12 | execution pattern of switch 1 62 | exacution pattem of switch 6
{unused from 13"{:_3“1 F) (unused from 63 to &F) |

20 | startfime (h} of switch 2 70 | starttime (M) of switch 7

21 start ime {m) of switch 2 71 | starttime {(m) of swiich 7 o

22 | execuficn pattern of switch 2 72 | execution pattern of switch 7
(unused from 23 to 2F) {Unused from 73 to 7F)

30 | start ime (h) of switch 3 B0 J start ime (h} of switch 8

31 | starttime {m) of switch 3 .I 81 starttime {m) of switch 8

32 | execution patternt of switch 3 82 | execution pattern of switch 8
(unused from 33 to 3F) {unused from 83 to 8F)

40 | start ime {h) of switch 4 90 starttime (h) of switch 9

41 | siart ime (m) of switch 4 ' 21 . startfime {m) of switch 9

42 | execution pattern of switch 4 gz ]' execLition pattern of switch 8
(unused from 43 to 4F) "(unused from 93 fo 9F)

50 | starttime (h) of swilch 5 AQ . start time (h) of switch 1D

51 | starttime (m) of switch 5 A1 | starttime (m) of switch 10 -

52 | execution pattern of switch 5 A2 | execution patiern of' switch 10
{unused from 53 to 5F) (unusad from A3 to AF) h
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5. Cautions for Maintenance

5.1 Periodical Maintenancs
Perigdically maintain and inspact the Traffic Signal Conmoller so that nommal functions are performad. Major
inspection iterns are as follows,

INSPECTION INSPECTION
TEM INSPECTION DETAIL STANDARD INSTRUMENT CYCLE
1) Measure input veltage 1) AC216~284V 1) AC armmeter | 1) Twice a year
Check of of power supply.
ver SUPPhY 2) Measure output voitaga | 2) DC4.8~-3.2V 2y BC volometer | 2) Twice a year
powe: SUPRY of power supply.
3) Fuse 3) Is capacity comrect? 3) Onee a year
All vehicle green amps and
R pedestrian signal lamps shauk]
Green-green Check green-green immediately go out
indication test Indication detection while aciuating Flashing Oparaton Twice a year
function. and lighting ug Pilat Lamps "G-G"
and "Step & Pattem immediately
before sbnomal®,
After passing regulatad time,
vehicle green lamos and pedestrian
Abnarmal iength Check abinormat length fﬁ?:laﬁnsg,:’ Shggg}ﬁ: oL s : .
. ; 3 Operation. : Stap watch Twice a year
test detection funcion. Pilot Lamps [?AIL“ : ye
and “Step & Pattem immediately
before zbnarmal” shouid light up,
1) Check 1) Step upon changeover should be
manual operatiorn. maintained without skipping or
Manual Operation fa.ulfy advancing. Atthistime, :
fest ) FI]?TZ Lamp “Patiemn” should go - Stop watch Once a year
out. .
2) Check 2) Ten FElinking cycles should be ;
green-olinking cycles. within 521 seconds,
:ggfat"“’ time Eofr‘i‘;tk Q;‘cr;‘;er OFSBOINIS | \rihin -+5% of set eycle. ; Step watch
1) Check 1} Flashing Operation should
b ' " Flashing Operation. Immediately be activated while
;‘:fhmg Cperation lighting up Pilot Lamp “Flashing”. | Stop watch Once a year
2) Check 2} Ten blinking cycles should be
Flashing sycle. within 102 seconds. ;
Monttor Lama test  © Biinking of monitor lamp Visually check for no Abnomals. : Stop watch Onee a year
. 1} Check Abnermals, !
i eg loose terminals &
i overhesting.
2} Check for
ria panet deformation,
logse maunting parts.
ete.
3} Chack for
inspections no salfing inside &
on external outside of housing, 13~7) Visualily check for
and pzel of painting. rusting, | no Abnsmals.
internal views nrar deformation,
4] Loose connectors and
connectar bases.
5) Loose printed circut
boards.
3) Loose units, et
7} Checl for na locse
relays, color fading of
contacts, ner sbrasion. |
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INSPECTICON INSPECTION
ITEM INSPECTION DETAIL STANDARD INSTRUMENT CYOLE
Ingpection of Supplement parts,
spare parts if insufficient
;1) Patiern automatic 13 Aftar a patiem is switched,
selection fest. changeover to a pattemn
’ indicated on Time Switch
Ind=pendent should be completzd
Multi-plan within a cycle.
Operation test 2) Pattemn manual 2} Changeover to nevws pattern’ Stop watzh
{with Multi-ptan selzction test, should be completed within
Unit mounted) . a cycle from actuation of
. changing pattem.
3} Test for correcting 3) Allowance of sefting shouid be
Time Switch ime. ¢ within 25 min from set time,

5.2 Precautions for Maintenance
{1) It you exchange the parts, units and print boards, be aware of the following things
@ you exchange the main board of eontroller or print board, tum the Control Power Switch “OFF,
CAUTION!! i you tum the Contral Power Switch “OFF™, the signal lamps will be tumed OFF.
£ VWhen you exchange the Time Switch, tumn the Power Switch of unit “OFF".
3 When you exchange the Lamp Switch Unit (SSU), turn the Lamp Switch “OFF”.
Each Lamp Switch Unit is common, but the phase is changed by the mounted posttion.
CAUTIONI!  If you turmn it “OFF”, the signal lamps will be tumasd OFF.
Be fully aware of the traffic flow.
@ Before replacing a component part, be sure o check a new replacing part for complete conformity with
the same circutt and the same specifications as those so far used.
(2) Asfor the maintenance of the goods for maintenance, be aware of the foliowing things:
@ Do not store in high temperature and high humidity, and direct sunfight.
@ Do not store where there are static charges. Especially as for ach kind of base board, be sure to take
the measures fo cope with static charges,
@ Keep it free from mechanical stress like giving shocks by dropping and bumping.
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5.3 Maintenance in Occurrence of Troubles
531 Maintenance Process
(1} Inthe case of signal emar, confirm the following items first.
* the name of the intersection
* unusual phenomena (ex. fiashing light, light extinction, phase stop, double phases)
" (2) After arrival of the spot, confirm the foliowing ftems:
» the fixed position of the switches
+ the lighting condition of the monitar lamps
» the condition of the fuses and breakers
{3) Check the power system. (AC input voltage, each kind of direct current voltage)
832 Tools and the Measuring Apparatus for Maintenance
(1) asetoftools (a driver, a nipper, a pair of cutting radio pliers, & soldering iron)
(2) atester, an oscilloscope

(3) akey
833 Substrate and Unit for Maintenance
(1Y MB - mother board
(&) MCU : main base baard in the Controller
(3) PDU : phase data unit
{4) PBO ‘ time switch
(5) 83U unit ' - lamp driving unit
(6) Power Supply unit : Contral Power for A04 shaped Multi-Plan system controller-

534 Replacement Unit
(1) Primary axchange unit (the items that maintenance men should housahold)

* Fuses
+ ZNR
+ Breakers
+ PKG (MCU, PDU)
= Units (PBO, 330, cortrot power)
* Manual pushbuttons

(2) Secondary exchange unit {the items that maintenance men should housshold)
- PKG (MB)

» Controllers
« Flat cables
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535
{1} Tuming All Signal Lamps

Altlamps are OFF

Flow Chart of Trouble Detection

OFF

< s Main Power Switch “ON" 2

N
/

lv.

Turr Main Power Switch
“ON"

< Is Lamp Switch “ON" 7 .

| v

< Is Control Power Switch “ON"2

Tum Lamp Switch "ON"

N
v
NN
/

Y

Tum power swiicher "ON"

Is the Contral Power +12V
within the technical standard?

|5 Gontral Power Supply
compietelv ingerted?

= b

Y

Completely insert

Y

is AC240V
enfered into primary side of

Main Power Switch™?

Wait for resovery from service
stop or check power line.

Y

<

Is fuse(AC240V) of N
Corrtel Power Supply nommal’?

Replaée Fuse (1.6A)

¥

Replace Controf Power Unit

ls each plug insertad into

firmly?

<

N
/

v

Completely insert

<is ESU unit plug-in completely?

¥

>N

¥

Cempletely insert

k.

Replace SSU Unit

|

Replace MCU Card
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{2) Flash of the Signal Lamps

Tum "OFF" Flashing Switch

Pattern Flash running

See (5)

"G-G Piiot Lamns lighting®

Fiashing Operation
L ] \ Y
! H H L1 Ll »
i s Flashing Switch “ON*? /
I
< is “F” Pilot Lamp ON? > Y
I
< is “G-G” Piiot Lamp ON? > Y .
[ v -
< Is “FAIL” Pilot Lamp ON‘?_> s

N

See (3)
"FAIL Filot Lamps lighting"

(3) Extinction of the Unit of signal lamps

Some signal larmps

Replace MCU Card

go out
| .
s voltage at extemal wires N lg 83U Unit
terminal normal? completely inserted?
Y Y

Completely insert

Replace 83U Unit

l

Replaca MCU Card

Is wiring betwsen Cantrofier ™, N
& signal lamps complete? .~

Reamange the wire corectly

Y
< Isbulb sacket complete? _> 0 ’ Repat;:::‘;;"‘;gange
] Y
Is but in Signal Lamp \\ N . ,
< Completely mounted? 7 Retghten bulb
Y

23

Replace bulb with new ones




{4) Multiple Phasas

muldple phases

!

N
< Is the phase program correct? >

v

¥

Set the phase program
in PDU Card correctly.

!

Replace POU Card.

ls there cross contact. SN
of external line?

¥

Replace 35U Unit.

l

Replace MCU Card.

(5) "G-G" Pilot Lamp Lighting Up

(35" Pilof Larmp
lighting up

Indication "G-G" oceurs NN

Make the wire arrangement
complete.

immediately afterresetting
y -

Replace 38U Unit

l

Is wiring between Controller Y
& signal lamps complete? rd

N

Replaca MCU Cand

(6) “FAIL” Pilot Lamp Lighting Up

“FAIL" Pilot Lamp
lighting up

Make the wire arrang=ment
completa.

< indication “FAIL" ocours ™~ N

immediately after reseting 7

Y
+
Set the indication timer N Y
corresty? yd
N

Replace MCL Card
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(8) Failurg in Manual Operation

Manual Operation emer

ls the autornatic operation \ N
nomal?

\

I v
w

s

Check again

Is Operation Swiich
set to "Manual"?

K

Iz connector from

Setto "Manual®

Marual Operzation Unit
completely inserted?

v

~

Compiefely Insert.

(7) Deactivation of Mulfi-Plan Operation

Muli-plan Operation
iz not actuated

Replace MCU Card

l

Replace Pushbutton
for Wanual Cperation.

{ ls present time corrset N\ N

in Time Switch? yd
Y

. A

Sat the correct tirme

N
< Is the time table sat? >

K

Set the time 1able

Setthe indication time
In each patfemn

Is the indication time N
in each pattern set? yd
v :
(8) Clock Error
Clock error
N

Replace MCU Card

1= the display except ime:
correct?

I

Replace Time Switch

N
e
< Set the time >

Unless it gats better,
exchange the time switch.
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" The instruction Manual of

A04-TYPE MULTI-PLAN SYSTEM
TRAFFIC SIGNAL CONTROLLER

Kyosan Electric Mfg. Co., Ltd.

..... - - .| - el 5—152



SAFETY PRECAUTIONS

This "Instruction Manual” contains "installing, operating and maintatning” instructions and safeguards. Read
the "Instruction Manual' before " containg "installing, opersiing and maintsining” the "A04-TYDPE
MULTI-PLAN SYSTEM TRAFFIC SIGNAL CONTROLLER" to ensure the equipment offers you maxizmum
service and is used properly and safely.  Keep the " AM-TYPE MULTI-PLAN SYSTEM TRAFFIC SIGNAL
CONTROLLER" in a convenient location for furare reference.

Mever atlempt any procedure on the " AO4TYPE MULTI-PLAN SYSTEM TRAFFIC SIGNAL
CONTROLLER' that is not specifically described in the "Tnstruction Manval”. Unauthorized operation ean
canse faults or accidents. Kyosan is not lisble for any problems resulting from unauthorized operation of
equipment,

In the safety signs affixed on the " A04-TYPE MULTI-PLAN SYSTEM TRAFFIC SIGNAL CONTROLLER", to
make certain situations clear the following signal words are used:

DANGER indicates an imminanily hazardous Si_i',l:lél_tiﬂn which, if not

avoided, will regult in death or serious injury.

WARNING indicates a potentially hazardous situation V-hl(.h, if net
avoided, could result in death ar serious injury.

CAUTION indicates a potentially hazavdous situation which, if not

avorded, may result in minor or moderate injury.

CAUTION used without the safety alert symbol indicates a
potertially hazardous situation which, if not avoided, may result in
property demage.

NOTICE indicates information or a company policy that relates
directly or indirectly to the safety of persomnel or protection of
property.

General safety signs indicates general instructions relative to safe
work practices, veminders of proper safely procedures, or the location
of safety equipment.




In the safety signs affixed on the " A04-TYPE MULTI-PLAN SYSTEM TRAFFIC SIGNAL CONTROLLER", to
cormmumiecate different messages the following symbols are vsed:

O

Ablack imnage on a white square background means hazard alerting symbol, A symbol on the
background indieates the type of haward.

A blue circde means the mandatory action symhol. A svmbal in the blue circle indicates the
action mandated.

Ared drcular band with red diagoral slash on white background means prohibition symbal.

A symbol in the red cireular band indicates the action prohibited.

A eafety green image on a white background means information symbol.

A symbol on the background indicates the safety information.
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1.0ufline

1.1 General

"AQ4-Type Traffic Signal Controller* is designed produced for mainly overseas use.  Thal makes

improving its maintainability ahd producing it at low possible.

This controller have the abilities to switch the indication time in response to traffic situation by setting

controf pattern and to control the signals in response to traffic characteriatics.

The Controller consists of Control Unit, Power Tnit, Lamp Switch Unit, Junetion and Manual Qpeeation

Unit in teyms of imetions.

1.2 Configuration

Components of the Contraller are shown in the following table.

Table 1.1 Compenent davices

ftem Devica Quantity
Cabinet
Manual Operafion Unit
L Contral Uit :
Mam unit Power Supply Uit 1 unit
Larnp Switch Unit
Junction
Pushbuition for Manual Cperation As required
Key for main door of cabingt
. Key for door of Manual Operation Unit ;
Arcessories Conmestion code T urit
Mounting metal fixture
: i Fuge (3.15A for contral powver) 2 pisces
Spare units - Fuse (2A for IFU) 2 pieces
' Setting pins { for pin board) 3pins
Test Report 3 copies
Attached documents Instruction Manuzl As required
Operation Marual 1 copy




2.Function and Ability

2.1 Main characteristics
(1) Improvement of Reliability
High efficiency integration of drewit and semicomductor device of power consumption controls interior
evolution of heat and improves the reliability.
(2) Improvement of Maintamabiiity
Making each Units components joint plug-in or plug-in style improves the maintainability.
(3) Maintenanee of Safety '

This contraller maintaing safely by the danger prevention (G-G protection) function for the phase.
(4@ Time Setting

Pin bosard of panel operating unit makes the time setting casicr.

2.2 Specifications _
(1) Power Requireraent CACQIOOV Z10%  50/60hz
(2} Power Consumption approxitately 7T0VA (excluding lamps)
(8) Ambient Teuperature -20 to +60°C
(4} Relative Humidiny A0 o 90%
(5} Insulation Resistance Between AC input terminals and Cabinet-10M Q or more at
DC500V Gwith arvester, ete., disconnected)
(8} Insulation Voltage Between AC inpur termiinals and Cabinet -AC 100V 1 nnute
(with sorester, ete,, disconnected)
{7) Shape 400(W) X 800D X 300(LImm. -
(® Weight - approzimately 70kg
2.3 Main Operation

2.3.1 Flashing Operation
Yellow sigmal in the major road side and red signal m the minor road side flagh alternately.  During
Flashing Operation, Pedestrian Signal Lamps and Arrow Mark Lamps go out.
Flashing Operation works in the following cases:

When the time was set by Time Switeh.(pattern flashing)

When the Flashing Switch on the Contrel Unit Panel is turned "ON". (manual flazhing)

When the indicartion time becomes abnormally long (abnormal flashine)

When green signal are indieated at the same time for crossing traffic fows. (abnormal Hashing)

Y v v

N

2.3.2 Manual aperation
When the Operation Switch in the Manual Oparation Unit is set at "Manual”, a signal indication is
advanced by one step every time the Pushbutton for Manual Operation is pressed. Unless it is pressed,
the indication in a cxrrent step can be continued,




2.3.3 Multi-Plan Operation

This Operation executes three kind of patterns different in indication time of epecified step (2 maximum
of & stops) in advance.

2.3.4 Regutar Cycle Operation
This Operation repeats the specifisd pattern all day. Changeover of a pattern is controlled by the

Pattern Switch on the Control Uit Panel.  When Time Switch power is tumed OTT or time table is not
set, pattern 1 {P1) takes Regular Cycle Operation.

2.3.5 Interfocking Operation (Optian)
This Operution can be activated by mounting an TFU Card.
- Function of Tnterlocking Master Unit
Output periodic signals (A/B) w Interlocking Slave Unit.
* Function of Interlecking Slave Unit
Raceives periodic signals frbm Interlocking Master TInit and parforms interlocking uvperations.
In an interlocking operation, the first step is to wais for a change from "A" to "B the offset time in

seconds, set at that time, is counted, and after counting, the phase advances to the next step (second
step).

2.4 Function and Abili_ty of Each Units
2471 Control Unit

- This Unit consiste of MCU Card, PDU Card and Time Switch. It displays and designates each
Operation, and controls the lamp color and each Operation works like Figure2.1 Operation flow
acoarding to the position of switch and signal situation.

(1} Indication fimeHon
T Step (1-18) Pilot Lamps

Z  Clock Pilot Lamps (CLOCK)

& Abnormal Pilot Lamps (G-GFATL)

@ Manusl Flashing Operation Pilot Lamp (FL)

& Running Pattern Pilot Lamps (P1,P2,P3.F)

{2) Initial all red indication
Wken the main power is turned ON, the power retwrn after the power cint and operating Reset Button,
starte norma). Operation with first step after displaying red signal for 5 seconds to all phases.  However
when Flashing Switch 1s set to "ON", not performing all ved display in first stage, immediately starts
Flashing Cperation.




(3) Operation in abnormal condition
U When green signal lamps are indicated at the same time for crossing traffic flows, the green signal
lamps are once completely twned OFF in any operation mode, and then Flashing Operation is
activated., In this case "G-G" on Abnormal Dilot Lamp is trned OXN.
@ Maximum time and minireum time of each step is observed, cach step is maintained at least for a
minimugn time , but when the indication time takes the maximum time, Flashing Operation
immediately starts.  In this case "FAIL" on Abnormal Pilot Lamyp is turned ON,

é;;ﬂh ‘HM@_@E@”‘G Mesimumm fime (sec.) Minimum time (sec.)
Short step (PW, PR, Y, R) 35 0.95

Middle step 110 .85

Long step {3) 110 &

@ If the cause of the abnormal is eliminated, Flashing Operation will be canceled by pushing the
"RESET" button, '
{4) Operation switching
Changeover of operation mode can be safely performed without turming OFF the Main Switch: when twa
or more operation modes conflict with each othor, operation priority ie given to Flashing Operadon,
Manual Operation and Independent Mult-Plan Operation. And also switching of each opervation except
for Flashing Operation and patterns ean be continuously activated without skipping any step.
{5} Indication time and changeover of pattern
Indication time and changeover of pattern are set at the Contrel Unit Panel.
{0 Indication time '
It is possible to set the indication time from 1 to 99 by second. An error is under --3% from a
selecied time. It is also possible to set three patterns -P1,P2 and P3.
i@ Changeover of Pattern
"P1", "P2" and "P3" are switchable using the rotary awitch (P.SEL) on the panel operator.  Also, the
switch is set at "AUT", the pattems are automatically switchable 2 maximumn of 10 time a day.
(6) Phase data
Phase program, G-G program and Flashing Color Specification, all of them are set at diode matetx on the
phase data substrate (PDUD.
(7 Clock
Backup eapacitor makes it possible that dock circuitry in time switch works normally against the
followingr kind of power cut.
® the power cut within 12 hours
8 the power cut lasting within 30 milnums and repeating over 12 hours cydle




24.2 Power Supply Unit

The plug-in control power unit provides necessary electricity to each Operations.

() Input: ACLOOV +10% 50/60hz -+5hz per unit
(2) Output: a rated voltage of DCSV=+0.25V, 2 maximum rated current of 34
arated voltage of =DC1ZV 1V, a masimum rated current of 0.2A
(3) Dividing output: arated voltage of 8 to 15V, a rated current of 10mA
(4) Protection circuitry: I If the input voltage goes down under 50V, output valtage off will be
turned off,
@ It protects the interior against inputting an abnormal woltage of 150V
half wave.

@ Ttis operable within input 10ms of a moment power.
(D It protects excess voltage output. (up to 5V)
® It protects the power against short ¢ircuit of the output terminal

2.4.3 Lamp Switch Unit _
This unit consists of 4 Plugin Lamp Switch Unit (SSU), perceives the lamyp color driving signals and
light the lamps using the lamp switch element.

{1) This Unit can house a maximum of 6 Lamp Switch Flements (3 vehicles, 2 pedestrians, 1 arrow) per 1
unit. Ithouses & maximum of 24 Lamp Switch Elements by 4 Unirs.

{2) Each Lamp Switch Element can supply 4 masimum current of 5A with power. It prevents external
surge from brealdng into the controller side because input side is insulated electrically from outpul side
by matalling S5R.  And it decreases making noise as little as possible by switching 1émp power ngar OV,

(8) This unit consists of phase 1 to 4 from the top. The monitor lamps in front of it helps confirming the
phase even with the QOFF,

2.4.4 Manual Operation Unit _
{1 This Unit can be run by manual or automatic operation using the Operation Switch.
(2) When the Operation Switch in the Manual Operation Unit set at "Manual,” & signal indication is
advanced by one step every tirae the Pushbutton for Manual Opevation is pressed.  Unless it is pressed
the indication in a current step can be continued.

24.5 Junction
(1) This unit consists of the terminal board for line wire connection, Main Power Switch and Lamp Power
Switch.
@ The Type of the Main Power Switch is 30A frame tvpe with a normaltemperature fating of 30A. Tt
cam supply the Lamp Power Switch with a maximuwn current of 25A.
& The Lamyp Power Switch is separately switchakle regardless of other cireuitry.
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3.Caution for Installation

3.1 Installation Location

(1) Install the equipment in locations and directions and suitable to manually contral the equipment for
traffic sienal control.

(2) Adjust locations and direction of the equipment so that the equipment will not abstruct traffic fiows of
pedestrians and vehicles,

(3) Belect locations and direction of the cquipment so that maintenance personnel can safely work for
maintenance and nspection of the equipment.

3.2 instaliation Method
(1) The Controller can be installed in a standalone or pole-mounted type. In the latter case, the Controller

12 mountable in aither left, or right side. '

(2) When the Controller is mounted on a pole, be sure to rigidly mount the equipment using the attached
mounting Geting.

{3) Install the equipment so that the door of the Controller can be opened and closed.

{4) Install a cable conduit securely om ta the Contwller.

3.3 Precautions for Installation
{1) Main Power Switch

Before begioning installation work, be sure to turn "OFF the Main Power Switch.

Working at it with the power on may lead to shock hazerd and
), CAUTION

unexpected imfury. In case of short, it leads to damage the equipment.

(2) Connection of wires
Screw the screw terminal tightly. In the case of the metal penetration system terminal, pull the electric
wire 2 hit aﬁer intercormection and confirm 1t i connected tightly.

(3) Connection of wires to utility power lines
Connect power ines directly to upper terminals of Main Power Switch. At that time, check that. the lines
earry AC100V and connect a grinding wire to the terminal with a mark "E", on the Switch.

(4) Connection of signal lamps '
Do not incarrectly install the wiring to the input/ourput terminal board.

Do net short the signal line and "COM" line because it may lead to give
CALﬂ-I ON a serious. damage to the Controller and wire.

Also do not connect mave than 7 signal lamps to an output terminal of a

signal Jamp.




(5) Grounding )
Be sure to have a grounding resistance of 1002 or less using the earth(E) texminal of the terminal
board. Also ground all spare lines and meessenger wires in the external line, using the "E" terminal, as
far a5 possible.  Such grinding will be very effeclive in reducing damages of lightning surges and noise
troubles. ‘

(8) Inswdation test
Before heginning the insulation test, diseonmect grounding wires in the grounding terminal and the
housing, from the grounding main.

{7) Operation test after installation
When a Conmroller s mransported, connected wiree emd conmectors may sometimes become loose In
printed eireuit bosrds, plugs, relays, units, ete, so be sure to check each eonnected part.
Before beginming the operation test, see next chapter "4. Precautions for Management!'.




4.Precautions for Management

4.1 Names and Explanation of Each Units
4.1.1 Controller Appearance and Interior Arrangement

Describes the cutlock of the controller and the interior arrangement in Figure 4.1,

400 2 300
’ !
;: é & n) CONTROL OPERATION
| MAIN UNIT | MANLIAL
|
o DODRLOCK !
s |+ ] LANP
oy MANUAL SWITCH
10 OPERAION [ UNIT
_ L UNITDOOR 4 MANUAL
. MIANUAL CPERATION
-1 OPERAONUNIT - O O | ComEcToN I UNIT
L . 5;
— /" = = =
MAIN NAMERLATE RIGHT SIDE
FRONT VIEW VIEW FRONTINTERIOR
Flaure 4 1 External & infemal views of Controllar
{1) Opening & dlosing of Main Door ly =] = = gl UP(EJ\;ER SUPPLY
and Manual Operation Unit Door - T '
As for awitching the mam panels and manual | T ]\ PHASE DATA
gperator panels, stick the key for traffie signals _ | LNIT
- and t - lock i :
to the hole and twem xght to unlock,  Also i the 2 5 o | INTERFACE
panets are shut, they will be automatically q | ———— T  UNIT (Cption)
Jocked, At that time push hard and listen to the oL L __
. neves i . . . B oo oo
beam_ld. Click" to confirm that they ave loclked. — 5L e swires
(2) Interior avrangement ' e — UNIT
Manual Operation Unit is on the main panels. M i
. , LAMP POWER
Open the main panels and youll sec the 7 awTeH ;
contraller, lamp svitcher, and conmection unit
from the top. THIT
Describes the interior mounting figure in Figure : MAIN POWER

42. The main motherbasrd of the controller
(MCU) and time switch are mounted on the back
of the controller panel and the control power and
phiase data cards are mounted in the depth.

-

LT TERMINAL ol |- swiTes
Pl - 5
= B

Figure 4.2 Interior arrangemant




4.1 2 Control Unit
Fimure 4.3 shows the front panel of the Conrtrol Unit.

CONTROL UNIT
STEP PILOT LAMPS
—_ 1
T
g % 8 ’g 8 F2 TIME SETTER
o B (s} @
J 0 o
(= w (o) £ [#
O ) 8]
ol [9)
Q A ) .
o i . P3 TIME SETTER
o it o] s > “+
Q
6 ~ PILOT LAMPS
9 8 G006 o000+
o & PATTERN SWITCH
— 0.8.80-
PTMESTTR e FLASHING SAITCH
RESET BUTTON
L S RN
IR 1S
] -
TMESWITCH LT
@
Figure 4.3. Contro! Unit Panel
(1) Eack Switch
2 Flashing Switch: It starte Flashing Operation immediately with the switch "ON" at any level.
Also, if the switch is set at "OFF", it start indicating the first step after
indienting red signal for § seconds w all traffic flow.
Be fully careful to the traffic flow for the
operation at work, Consider the safety to
driving vehicles and then switch it with all
red signals.
(2 Reset Buttem! Only when each Abnormal Pilot Lamp Tights up and the cause of it is
disappearad, stored abnormal state can be reset by pushing this button. In
that case, the indication of the first step starts afrer indicating red lights for 5
seconds to all traffic flow,
(3} Pattern Switch: TUse this switch to change over a pattern.  The pattern after switching is

executed from the fivst step of the next oycle. If the switch is set ut "AUT"
independent Multi-Plan Operation is actuated by Time Switch.

?
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(2} Pilot Lamyps
{1 Step Pilot Tamps:
@ "CLOCK™

@ uG,G\!:
@ ".E:A.EU':

® "FL™
® "P1"
@ P2~
® "P3™
@ ¥
{3) Time Switch

A Step Pilot Lamp, related to a step of Controller operation, lights up.
Continues blinkimg in 1-second intervals when the Conwroller iz in
6perat'10n.

Lights up when 4 simultaneous-green indication failure occure in lamps
for crosamg traffic flows,

Lights up when a failure oocurs and a step in effect cannot be advanced
even after passing & maxmum monitoring time.

Lights up when Flashing Operation is effected using Flashing Switch,
Lights up when the pattern 1 (P1) is selected.

Lights up when the pattern 2 (P2) is selected.

Vights up when the pattern 3 (P3) is selected.

Lights up when pattern flashing is running.

Figure 4.4 shows the front and hack pane] of the Time Switch.

FLONT VWY

SETTING ITEW. SELECTION

'/

— N\
ITEMNG, | DATAT
o COMSTANT IN|
lll._j 1:?| JI il _?- - DIC.'-'\TOR__
J'I [ J,.:J.' Cﬁ -
SET4P
|| . SETLP KEY

KEYS 7_ == SET-UR/CONFIRMATION
/ @ . SIWTTCH
CONSTANTENTERKEYS o conFRATN )
(® @) VWD MONITOR
S———
FOMER SWITCH CN1 =
= MEMORRY SRROR
= MCNITOR
=
=
. = CLOCK ERROR
FUNGTION SWITGH X [H MONITOR
*.
on2 ] RESET BUTTON
@ )

@ Constant Tndicator:

Figure 4.4, Time Switch

Indicates present time with SET-UP/CONFIRMATION Switch
"CONFIRMATION". Tf the switch is set at "SET-UP", 2 columns on
the lIeft side indicates setting items and 2 columns on the right side

-11-




2 Setting Item Selection Keys:

& Constant Enter Keys:

& Set-Up key:

B Set-Up/Confirmation Switch:

Power Switch:

&)

Reset Dutton:

Function Switch:

WD Monitor:

Memory Error Monitor:

SRCHCES)

Clock Error Moniler:

=

indicates setting constants. ™-"means no permission to enter.

This key 15 efficient ondy with Set-Up/Confirmation Switch "SET-UP"
and selects setting items,

This key is efficient with Set-Up/Conformation Switeh "SET-UP" and
enters the constant by selected items on the left 2 eolumna.  Fnter
"space” for unsetting and eanceling,

This key is efficient with Set-Tlp/Confirmation Switch "SET-UP" and
confirmes the constant entered by the Constant Enter Key.

Selects "SET-TIP" mode or "CONFIRMATION" mode. Normally
the switch is set at "CONFIRMATION", only in setting operation it is
on "SET-UP" side. Also set the switch ar "CONFIRMATION®
quickly after setting operation.

This is the maim power supply switch in the Time Switch Unit,
Normally the switch. is kept set at "ON",

This button resets CPL.  Don' push it carelessly.

Don't touck.

This flashes when CPU in Time Switch Unit normally works,

This monitor iz turned on or flashes when memory error has
occurred.

This monitor is mumed on when clock ervor has occcurred,  When the
power ig furned off for over 24 hours, it may bave the dock error
when the power iz turncd on again.  Be sure to confirm it.

% The Pilot Tamps excluding (@—~D are unused.

4.1.3 Pawar Supply Unit

Figure 4.5 shows the front panel of the Power Supply Unit.

(1) Power Switch

:

EHE,

Setting the switch to "ONEE" supplics cach unit with Control PILOT LAME
Power(+5V and +12V) and frequency division (100/120hz) ::'; - For CONTROL "R

pOWer.

{2} Pilet Lamp for Control Power

Light up when +5V and +12V is nornoally provided.

(8) Check Terminal

This Check Terminals the voltages the control power (+H5V and

+12V),
(1) Fuse

Protects AC inpuf. Unit, with a capacity of 3.15A. In exchanging,
be sure fo follow the rating. Spare fuses are in the spare Units

| : CAUTI ON with the Power Switch "OFF{#[".
Be fully caveful to the traffic flow
when you operated at wark.

lamp lights are turned OFF E‘,;;V B CHECK TERVINAL

+ 12

B FLUSE {3.158)
POWER SWITCH

Figure 4.5 Power Supply Unit (Panel)

© =12




furnishing items on the back of main panel,
4.1.4 Interface Unit (IFW; Option)

Fimme 4.6 shows the front panel of the TFT.

(1) Power Switch
Setting the switch to "ON (A" supplies the unit with power.

Before mounting or moving the
CAUTI ON unil, be swe to set the power
switch to "OFT (£

{2) Detector Menitor
Not used in this controller,

(3) Pushbutton Activating Swirch
ot used in this controller.

(4) Detector Activating Switch
Not used in thiz eontroller,

(3) Pushbutton Monitor
Not: used int this controller,

{6) Synchronous Monitor
When the interlocking slave funetion is incorporated, any of
these lamps lights when a periodic signal 1s received from the
master unit.
When "A" signal is received, "SYNC (248, 2" lights, and "B"
signal received lights "SYNC (a1 1.7

4.1.5 Lamp Switch Unit

SERFIEERT

CETECTOR MONITOR

PUSHEUTTON
ACTIVATING 3w

DETECTOR
ACTIVATING SW

PUSHEUTTON MONTOR

SYNCHRONDUS MONITOR

L

POWER SV

Figure 4.6 IFU Front Pane!

This umit consists of the Lamp Switch Urdt (SSU), phase 1 to 4 from the top. 3 vehidle lamps, 2
pedestrian Jamps and 1 arrow mark lamp are mounted in 1 unit, The front monitor lamp indieates the
signals for controlling the light color reccived from the Control Unit (MO,

The phase can be confirmed with the Lamp Switch "OFT".




4.1.56 Manual Contral Unit
This Unit is mounted in the small window of the front of the Controller.  Figure 4.7 shows the interior

mounting.
CPERATION SWITCH
PUSHBUTTON FOR MANAL QPERATION
MANJAL OPERATICN DIAGRAN

|
CONNECTOR 2P

Figure 4.7, Manual Operation Unit

(1) Operation Switch
Normally the switch is set av "AUT". Except for the ervor and Mamual Flashing, with the QOperation
Switch set to "MANIJAL", simnal indication ¢an be advanced by one step every time the Pushburton for
Manual Operation is preseed.  Be sure to set the Switch "AUTT™ unless Manual Operation effected.

{2) Push button for Manual Operation
Tt is used for the Manual Operation. -

(3) Manual Operation Diagram
Describes how to manually operate the Controller

4.1.7 Connection Unit

(1) Main Power Switch

Setting the switch to "ON" supplies the Contrdller with utility AC power (AC100V). The maximum
carrent capasity is 30A meluding the external machines using the external connection terminals "ACI"

and "AC2".

(2) Larap Switch
Setting the switch to "ON" supplies signal lamps with power. Setting the awitch to "OFF" turns OFF
only signal lamps even when the Controller is in operation. However, as the lamp switch anit and the
control board are working this switch "OFF".  Be careful to the traffic fiow for the operation at work.

(3) External Wire Terminal Boards
This is the connection terminal board for the signal lamps and applying o the wire of a maximum of 3.5
mm?, '

{4) External Wire Terminal Board for Interlocking
This baoard is mounted in a controller with a interlocking function.
Terminzls "A" and "B" function as periodic signal output terminals for a master vmit.
Terminal "$1" and "S2" function as perindic signal receiving terminals for a slave unit.
The board is a plug-in type capable of econnecting 2 wire with a maximum section of 2 mm2.

- 14«




4.2 Operation Details in Each Operation Mode

4.2.1 Power-up
D The switch in each Unii is set at as fullows:
® Operation Switch (Manual Cantrol Tinit) : ON
® Flash Switch (Control Panel) : OFF
¢ Power Switch (Control Power Linit} ; OFF (&)
& Lamp Switch : N

(2 After malking sure of the utility power wire is connected, the Main Poswer Switch is set to "ON",
& After indicating the red signal wo all the traffic flow for 3 seconds (Tnitial all red indication), the
mdication of the firet step starts.
Be sure to confirm "the present time" of the Time Switch, If the
\ CAUTI ON power has been turned off for two days, it is possible that the time
. ercor occurred.  Inthis case, set the corvect thme again.
Be careful for the traffic flow in the operation of the Main Powar
Switch.

4.2.2 Operation in Manual Flashing Mode
(1) Flashing Operation is given. highest priority, than any other operation mode. By setling the flashing
Switch to "ON", the Flashing Operation is immediately actuated.
@ In the Flasling Operation, the pedestrian and arrow lamps are turned off,
(@ By setring the Flashing Switch to "OFF", all red signals ave indicated for 5 seconds and then signat
lamyp are nopmadly operated from the first steg, |
As for the operation atl work, be fully careful for the traffic flow.
CAUTION  Taking driving vehicie safety into consideration, do it in indicating all
red signals if possible.

4.2.3 Operation in Manual Operation Mode

@ Set the Operation Switch in the Manual Operation Unit to "Manual” far an operation mode other
than Flashing Operation.  Processing of the Controller stops at a step when the Switch was et to
"Manual’.

@ Indicated sigmal can be advanced by one stop every time the Manual Operation Pushbutton is
pressed.  Unless the Pushbutton is pressed, the Controller holds the same step permanently.

P By setting the Operation Switch to "Auto”, current step is advanced to next one affer passing a
setting time for the step when the Switch was zet.

4.2.4 Operation in Requiar Cycle Operation Mode
( Set the Pattern Switch of the Control Panel to "P1", "P2", or "P3" for an operation mode other than
Flashing Operation. This Operation starts with the first step of the next cycle.
(20 Even if the Pattern Switch is set to "AUT", Regular Cyele Operation starta by pattern 1 (P1) when.
the Thme Switch is set at off or Time Table is yet to set.

-15-




4.3 Phase Data
The phase data {Indieation program, G-G program, Flashing color specification and so on) is set by diode
matrix mounted in the PDU Card of the Control Unit,

4.3.1 Planning of Indication
Describes the phasefstep diagram and the setting example of matrix applying to it in Figure 4.8 and 4.9.

T—_J1]2]s 45 e[zlele 10111218 141516
1p Il . — I
1 —T—AAAEEEAN A . F
2P m— : ——| | | —— | |
2 — . A= T
1 A | | _@_ | | B |
Repiaced Sten | A : B c -
Shert Steg &} Ol e]le)
tomStm | L) ] 0
PasiodcSignal [ |
Verlded  Pedagian a e Venides
Pedestian  Graen Artous ellows Pedastrian
Green Blink Red

Figure 4.8 Phase/Step Diagram

For programming, connect diodes in each slep 1 to 16 applying

) S1)2 15841 6] 6] 7) 890 1[1213[14 |15]16
to cach item on the left. 16 :
O 1G~4G Andicates Vehicle Green Lamps. g ;
@ 1Y~4Y Indicates Vehicle Yellow Lamps, 2 '
@ 1PG~4PG  Indicates Pedestrian Green Lamps. K
45
@ 1PW~4PW iIndicates Pedestrian Green Blinks. TH
& 1A~4A indicates Arvow Mark Lamps. 1;?!
& ENS Tndicates the final step. g;‘g
(7; SB1~SB3  iSpediy the step replacing the indication |2Fg i
time. i,?é '
@ L35 ;Specify the short steps. e
@ M8 © ;8pecify the long steps. 24
3] |
@@ s01,8D2 Sperify periodic signal outputs. &
: Biz |
_ B ]
(1) Lamp wolor(T~E. gg
Specifies the lamp color indicated m each step. I "G"or"Y'is |13
not programmed, Red lamp is specified. - E& . A A7 '
Also, in the specification of the Pedestrian Green Blnk, SO | Ll L]
program both of "C" and PW". Figure 4.9 Phase Program Unit
(%) Finel step (&)

. Specify the final step.

-16-
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(3) Step of "P2" and "P3" (@)

Specify the step of P2" and "P8". A maximum of 5 steps (A 10 E) is replaceable by the specification.
Propram it according to the following Figure 4.10.

STEPS P2& 3
A |'B | G D E
. SBf o 2 <
| e o] 0O Q.
e clc | oo
Program in Mark (0

Figure 4.10 Assignment of sieps for P2 & P32

(@) Mounting Time (3,3)

Specifies the short (0.95 to 35 sec) and long (8 to 110 sec.) steps.  If neither of them are specified, it is to
be the medium step (0.95 10 110 sec.),

4.3.2 Method of Setfing the G-G progam
Describes the setung example of GG program m Figure 4.11
applying tw the phase step figure in Figure 4.8. It specifies the
combination of "hlhus phase"‘ which are not allowed to indicate at the
game time., It is possible to set a2 maxdmum of 6 combinations. 12
The blue phase for G-G crror to blue phase specified in "0-1" line is 2
specified in "0-2" line, For example, when a vehide zrcen Light L
(1G) on major road is turned on, pedestrian a green light (IPGY is  [a
also turned on but a arrow mark Lght (1A) on the wajor road, ::12

vehicle green light {2G) on the minor road and pedestrian green (32

light (2PG) erossing on the major voad should be turmed off. Ef;

Therefcre "1A", "2G" ar "2PGE" in "1-2" line iz specified in "1-2" line

t0"1G"in "1-1" line. This applies to "1PG". "1PG" as well as "1G"

is specified in "1-1" line.

309
e
LN
mra
123

s
T

oy -

Figure 4.11 Proaram Unit

Using the same way as the above, you set all the combination.  If"2G" to "1G" ia set hy G-G setting, itis
same setting as "1G" to "2G" ser by GG setting.  Omit the setting like this.

4.3.3 Method of Setting the Flashing Color T
Describes the setting example of the flashing color in Figure 4.12 1Y
applying to phase step figure in Figure 4.8, Noamally Vehide l]:
Vellow light is set on the major road (1) and Vehicle red light is set %
on the minor road and i, starts flashing with the red Light 2R} on g;
the minor road. e,
Flashing Operation starts with the light color specified in "F2". : R
Figure 4.12 Flashing
Golor
=17 -




4.3.4 Setting Method for Periodic Signal Cutput {{0)
Set periodic signal {A or B signal) output when the controlier is used as an interlocking master unit.
Setting SD1 generates "A" signal output in the set step. (1 and 8-12 in Fig. 4.8)
Setting SDZ generates "B signal autput in the set step. (2-7 in Fig. 4.8)
Complete setting for ol steps to set periodie signal output.  If 4 step is unset, a slave unit connectad
judges the unsel step to be an error, and dues not activate an interlocking eperation.

44 Setting of Panel Operation Unit
4.4.1 Methed of Sefting Indicaion Tme
A setring pin for "10' digits” {a figure on the left «ide) and "T's digits” ( figure on the right side) in. each
indication seconds are inserted inw the applying holes in the indication time setting machine of each
pattern (P1, P2, P3),
However don't remeve 2 setting pin for a running step (Step Pilot Lamp is turped or). It may cause
Flashing Operation ("FATL" pilot lamp is turned on).

Py 1 P2 1

OIOCIOK -

pEEEeeeTER

G

IO IO IO
Lyl

oo 1 Icoocio

Q

00000000

!
--m‘gajgm-’ g aTgns~= O « PATTERN SWITCH

Figure 4.13 The Indlication Time Setiing

CCOODOCOO000000Q0

OO0

-

4.4.2 Method of Changeover of A Pattern .

Selects the auto control (AUT), pattern 1 (P1), pattern 2 (P2), pattern 3 (P3) of time switch at the pattern. |

switcher. After switching, the selected pailern works from the first step of the next cycle.

18-




4.4 3 Method of Satting Time Switch
If vou select "AUT™ at the pattern switcher, the
auto control of time switch  ((ndependent 4 ; - N

 MEMNO. | DamA

MultirPlan Operation) works, However, if the

power of time switch is off, the time table is unser i ;ﬁ .F"—";Ill .'g_ﬂ I{.I.

or the elock exror has vecurved, the regular cvcle ' ""'"_f Lo lri o

Operation of pattern 1 (P1) works. || " ©
(1) Set-up/CONFIRMATION switch @ is set at D 2 @ @

"setup” : SET-UP
(2) Entering the setting item selection key () and \ ccwm@qgw y

2, select the setting item number. Item

number is specified Table 4.1. Figurs 4.14 Time Switch Setting
{3) Entering the Constant key & and @, enter the.

constant (time or pattern).

{4) If the entered constant is correcs, confirms it by entering the setting koy (3.
{8) Repeats (3) to (4) a8 many time as vou need,
{8) When you finish. all the setting, return Set-up/COMFIRMATION key & on "COMFIRMASION" side.




Table 4,1 - The setling item takle of time swifch

ltern Display (setting) content tem Display (setting) content

‘00 | presentfime (h) 80 | starttime (h) of switch 8

01 | presantiime (m) 61 | starttime {m) of switch 6
{unused from 02 to OF) 6:; execution patiem of switch &

10 | start fime (h) of switch 1 - (unused from 63 1o 6F)

11 start ime (m) of switch 1 70 l start time () of switch 7

12 | execution pattem of switch 1 71 starttime (m) of switch 7
(unused from 13 0 1F) 72, execution pattem of switch 7

20 | starttime (h) of switch 2 funused from 73 o 7F)

21 start ime {m) of switch 2 80 | starttime (h) of swilch 8

22 | execution pattarm of switch 2 81 start ime {m) of switch B i
(unused from 23 ta 2F) 82 | execution hattern of switch 8

30 | starttime () of switch 3 (unused from &3 to 8F)

3 starttime (m) of switch 3 90 | starttime {h) of switch 9

32 | execution pattemn of swn:ch 3 91 | starttime (m) of switch 8
{unused from 33 to 3F) 92 ExXecUtion pattemn of switch ©

40 sf:art time (h) of switch 4 {unused from 93 to 9F)

41 | starttime (m) of switch 4 A0 starttime () of switch 10

42 | execution patiemn of switch 4 A : start time {m) of switch 10 -
{unused from 43 fo 4F) AZ execufion péi&em of switch 10

50 | starttme (h) of swilch & (unused from A3 to AF)

51 | starttime (M) of switch 5 B | Offsettime (s)

52 | execution paftem of switch 5 (unused from B1 10 EF)
{unused from 53 to 5F) FO . Sofmare version

# Set offset seconds "BO™ only for an interlocking slave unit.

When the number of seconds 15 set, the interlocking operation function is validated for

through-day operations.




5.Cautions for Mainfenance

5.1 Periodical Maintenance

Periodically maintenance and inspect the Traffic Signal Controller so that normal functions are performed.
Major inspection itema are as follows.

| :
INSPECTION TEW | INSPECTION DETAIL STANDARD INTRUMENT | MO ECTION |
1) ACBO~110V i
1) Measure input valtage Sy ACammeter | 1) Twice a vear
Check of cfpower supply. 2) DC42—~—52v ; :
power supply 2) Measure outpl voltage 2y DCwoltmeter 1 2) Twice a year
; of powss supply. 3) DCABY +20%
3) Periodic signal voltage. (Inteflocking rraster unit @ Between | 3) DC voltmeter | 3) Twice a year
‘terminals A and 8) )
Alf vehicle gr=en lamps and
padestrian signal lamps shauld
Check green-green immediately go out
ﬁ d'el. Cate"i mg’e;';t Indication detection while actuzting Flashing Operaticn Twice @ year
) funcdion. and lighting up Pilct Lamps “G-G"
and *3tep & Pattern mmediately
| before bromal’.
After pascing regulated time,
vehicie green lamps and pedesirian
Abnomal length Chetk abnermal ken signal lamps shouldgoout )
test o detecion funclicr. gt w‘hlle actuahrlg FJaﬂmg Operafion. Stop watch Twice a year
Pilot Larmps “FAIL
and "Step & Pattemn immediztely
before abnomal” sheuld Tight up.
! 1} Check 1) Step upon changeover should be
: . rranual operation. maintained without skipping or
. faulty advancing. At this fime,
:\;Enual Operation Pilot Lamp “Pattem” should go Stop watch Orca a year
; o,
: 2) Check 2) Ten biinking cydes should be within
; _ green-hlinking oyeles. 521 geoonds.
" Inclication fime Cherk number of secands o . .
' tost for set cyce. Within ==5% of set cycia a Siop watch
: 1) Chack 13 Flashing Operation shoukd
; . Flashing Operation. Irmediately be activatad while :
 pashing Ogeralion | fghting up Plct Lamp ‘Flashing’.  : Stopwatch | Once ayear
2) Check 2) Ten blinking cydas should be ;
‘ Flashing cycle, within 1022 seconds.
. MonforLampiest | Blinking of moniter amp Visually check for no Abnarmal, Stop wath Onee a yeer




INSPECTION

INSPECTION ITEM INSPECTION DETAIL STANDARD INSTRUMENT CYOLE
1} Check Abwicrmal,
e.g. loose terminals &
gverneating.
2y Check for
no parel defarmation,
lozse mounting paris,
Inspections 5 eét: & f
on extemal ) Chedkior 13~7) Visually check for
and ro saiing nsice & ne Abnormal
intemal views outsigs of h_ousmg, o
peel of paintng, nusting,
nor deformation.
£) Loose connectors and
connecior bases,
5) Loose printed circuit
boards.
8) Loose units, et
Inspection of Supplernent parts,
spare parts ! if insufficient
1) Pattar autoratic - 1) After a pattem is switched,
seledtion st © Changeoverto a pattem
- indicated on Time Switch
Indenzndent should b2 completed
Muti-plan Operation : within a cycle.
test : 2} Patlem manual 2) Changeoverto new pattem Stop watch
{with Multipian selection: test, should be completed within
Unit mountech a cyele from actuation of
changing pattam.

3J) Testior correcting
! Time Switch time.

3) Allowance of setfing should be
within =5 rrin from s=t fme,

[
[~
t




5.2 Precaution for Maintanance
(1) If vou exchange the parts, units and print cireuit board, be aware of the fallowing things.
@ Tf you exchange the main baard. of cantrollerMCU) or PDU Card, turn the Canmroller Power Switch
- "OFF". -
: If you turn the Contral Power Switch "OFF", the signal lamps will be
48 CAUTION e ore
@ When you exchange the Time Switch, turn the Power Switch of wnit "OFF",
@ When you exchange the Lamp Switch Tnit (SSU), turn the Lamp Switch "OFE".
FKach Larmp Switch Unit is commeon, but the phase is changed by the mounted position.

you tuxn it "OFE", the signal lamps will be temned OFF.
CAU—FI ON Be fully aware of the traffic flow.
@ Before replacing 4 component part, be sure to check a new replacing part for complate conformity
with the same cireuit and the same specifications as those so far used.
(2) As for the maintenance of the goods for maintenance, be aware of the following things,
() Do not store in high temperature and high humidity, and direct sunlighs.
@ Do not store where there are static charges. Espedally as for cach lkind of base board, be sure to
take the measures to cope with static charges,
@ Keep it free from mechanical stress like giving shocks by dropping and bumping.

: - 3179



§.3 Maintenance in Occurrence of Troubles
5.3.1 Maintsnance Process

{1} In the case of signal error, confirm the following items first.
¢ The name of the intersection.
@ TUrusual phenomena. (ex. flashing light, light extinclion, phase stop, double phases.)

{(2) After arrival of the spot, confirm the following iterns.
©  The fixed position of the switches,
®  The lighting condition of the monitor lamyps,
® The condition of the fuses and hreakers.

{3) Check the power system, (AC input voltage, each kind of direct current voltage)

5.3.2 Took and the Measuring Apparatus for Maintenance
(1) A set of tools. (A driver, a nipper, a pair of cutting radio pliers, a soldering ivon)
(2) A tester, an ozcilloscope.
(8) Akey.

5.3.3 Substrate and Unit for Maintenance

{1} VB ‘mather board

2) MCU ‘main base board in the Controller
{31 PDT :phase data undt '

4 ITU Interface unit

(5) PBO time switch

(6) SSU unit. lamp driving unit

(7) Power Supply uni {Cemtrol Power for AQ4-Type Multi-Plan system. controller

&§.3.4 Replacement Unit
(1) Primary awchénge unit. (the items that maintecance men showuld househald)
Euses
ZMNR
Braszkers
PCB (MCU, PDU, IF1)
Units (PBO, 88U, Power Supply)
e Manual pushbuttons
(2) Secondary exchange unit. (the itoms that maintenance men should household)
¢ PBCOMB
e Controllers
@ Flatcables

T




9,3.5 Flow Chart of Trouble Detection
(1) Turping All Signal Lamps OFF

All lamps are OFF

¥

< Iz Main Power Switch "ON"?

l ¥

Tum Main Fowsar Switch
dON’.!

< Is Larnp Switch "ON" 2

| v

Tlen Lamp Switch “ON®

NS NS

< ls Contral Power Switch "ON™?
l Y

is the Control Power +12V N
within the technical stancard?

Y

Tum power switcher "“ON”

ls Conao! Power Supoly
campletely nserted?

lv

Completely insert

s AC10OV
ermered info pAmary sids of -
Main Power Switch?

Wyait for recovery from sarvice

siop or check power (ine.

v

< ls fusa{AC1O0V) of

Contral Power Sunply normal?

>_N___’

Y

Repiace Fuse (3.158)

Replaca Conirol Power Unit

< Iz each plug inserted into
rmly’?

I

Completely insert

NN

<is 58U unit piug-in completely?

Y

Completely insert

_25-

Replace SSLU Unit

l

Replace MCU Card




(2) Flash of the Signal Lamps

Flashing Operation ll

l

< s Flashing Switch "ON"?

IE

< Is“F Pilot Lamp ON?

lm

< 15 "G-G" Pilct Lamp ON?

I

< Is "FAIL" Pilot Lamp ON?

NN N WY

N

(3) Extinetion of the Unit of Signal Lamps

Soma signal lamps
go out

© Isvoltage at external wires
terminal nomnal?

v

{5 wiring between Contoller
& signal lamps completa?

1v

< fs bulb socket commplete?

I

Is bulb in Signal Lamp
Completely mountad?

Y

~26-
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Y
*  Turn “OFF” Flasning Switch
Y :
" Pattem Flacsh runming
Y . See (5
"33 Pilot Lamns lighfing”
¥ . Sea ()
"FAIL Pilot Larmps lghting”
> Replace MCU Card
N lss 8L Unit i
. completely insertad? Completely insent
Y
- Renlaoe S5U Unit
Replace MCU Card
M
* Reamrange the wire comecty
N N Repairand axchange
the sockets
M
- Retighten hulp
...... Replace bulb with new ones




(4) Multiple Phases

multiple phases

M

NN N Set the phase program
< Is the phasa program comect? P » in POU Card corectly,
Y
L
Replace PO Card.
lsthere cross comtact N\ N .
< of external line? s Replace S5U Unt.
Y
L 4
Replace MCU Card,
i N hiake the wire amangement
complete.
(5 "G-G" Pilot Lamp Lighting Up
“GHG" Pitot Lamp lighting
up
Indication “G-G ocours ™ K .
immediataly afler reseting Replace SSU Unit
i !
Iswiing betwsen Contraller Y :
< & signal larmps complete? yd Replace MCU Card
N
Make the wire amangemant
complets.
(B) "FAIL" Pilot Lamp Lichting Up
“FAIL" Pilot |Lamp kghting
up
_ Indication ‘FAIL" occwrs NN
immediately afier resetting "
Y
Set the indication timer corectly? ¥
Renlaze MCU Cand

Set the cormestvalues




{7} Failure in Manual Operation

Manual Operatian eror

< Is the alil‘c:)mmatl;rgperahon _‘\/ N , Chock again
¥ .
< :e?%r?ﬁgn%;}’% > : Setto "Manual®
Ly
ls connector fom . > N
Marwial Operatien Unit s e > Completely Insert,
completely inseried?
: , Replace MCU Card
Repiace iushbutton

(8) Deactivation of Multi-Plan Operation

futtiplan Operation
is not actated

I

for Manual Operafion,

lspresenttme comect N N N ]
in Time Switch? S > Set the correct time
i ¥
. N
< Is the time table set? > » Setthe fime table
Y
is the ndicaton time NG Set the ndication trme
in each patiern sat? A | in sach pattem
Y
¥ Replace MCU Cand
(9 Clock Error
Clock error
I the display exrept fme N
< sgoanyé 47 i > > " Replaca Time Switch
Y
o "\ . Unless 1t gets betar,
< Setthetime yd i axchange the fime swilch,

~-28 -
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(10) Deactivation of Interlocking Operation (Interlocking Slave Unit Function)

‘ Interocking daas nat wark

< s Periocic Signal ofmaster ™, X ﬁﬁﬁgﬂﬁgﬁf
unt mn.:al? / ' (intedoﬁ-ting Mas:ter Unit Fur.';cticn}
Doss SYNG Tor SYCZ \_N X
< on IFL board fight? ) * Repizes IFU card.
I |
N
yd Set ofiset seconds.

< Are offsetseconds set?

Y

- Renlace Time Switch.

* 1 Set the number of offset seconds in the range of 0 - 99 seconds, but net more than the cyde

time of the master unit.

(11) Deactivation of Interlocking Operation (Interlocking Master Unit Funetion)

hebtweesn sstemnal tenminals
“Aand "B

<

Is specified voltage output \

/

N
- > Raplace IFU card,

i Y

< Arethere outputin all steps?

I

Ate changeover timings
A—B and B—A normal?

I

Normal

N
ls PDU boand set nommally” >——~ Set the: board nomrmaly.
Y
N
* Replace POU card.
Replace IFU card.
-20.
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Operation Manual

of

TRAFFIC SIGNAL CONTROLLER

TYPE: CF4200

| Carefully read this operation manual beforehand for proper machinery operation.

TSEC

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
Cabinet
Manual Operation Unit
] ) Control Unit )
Main Unit 1 unit

Power Supply Unit
Signal Light Switch Unit
Junction Unit

Push Button for Manual Operation
] Key for Traffic Signal Controller )
Accessories ) 1 unit
Connection Cable

Mounting Metal Fixture

s Fuse (3.15A for control power supply) 2 pcs.
ares
P Fuse (5A for maintenance) 2 pcs.

Test Report .
Attached Documents , As required
Operation Manual

SC- 1
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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 -20to +60°C
Relative Humidity 40to 90 %

10 MQ or more at 500 VDC between AC input terminal and the
cabinet (Measured by disconnecting arrestor)

Insulation Resistance

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

Dimensions 400(W) x 800(H) x 300(D) mm
Weight Approx. 70kg
SC- 2
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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 Unitis 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.

SC- 3
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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

¢) 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.

i 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.

ii: 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.

SC- 4
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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, PO 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 LS| detects Time Out error and starts Flashing
Operation.

Table 2-2 Type of Steps and Watching Duration

Monitoring time | Maximum time | Minimum time
Step (sec.) (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

SC- 5
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Power ON*"
Push Reset Button
- Flashing
A4
Y
Is Flashing SW “ON"?
M
Flashing “OFF"
> Manual Flashing
A
Initial all red indication
v Flashing “ON"
-
A
s Operation SW Manual }
“Manual? anual Operation
G-G error
»
I [
P Automatic operation
<
Y Manual operation
>
Exists Multi-plan Multi-plan O Flashing ON™ -~
Operation Time Table? P s w
G-G error
-
I
MPU error
Maximum time is counted. Manual operation
Flashing ON™
. " Fail Safe Operation

G-G error

Time outerror

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.

SC- 7
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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.

SC- 8
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3. Caution for Installation

3.1 Installation Location

1. Install the equipment convenient to execute Manual Operation for both location wise and direction wise.

2. Select the location and direction of the equipment so as not to disturb traffic flow of pedestrians and
vehicles.

3. Select the location and direction of the equipment so that maintenance personnel can execute maintenance
and inspection safely.

3.2 Installation Method

1. The Traffic Signal Controller can be installed as stand alone type or as pole-mounting type.

2. When the Traffic Signal Controller is mounted on a pole, mount it rigidly using the attached fittings for
mounting.

3. Install the Traffic Signal Controller so that the door can be opened and closed freely.
4. Install cable conduits securely to the Traffic Signal Controller.

SC- 9
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3.3 Caution for Installation

1. Main Power Switch
Before beginning installation work, be sure to turn “OFF” the Main Power Switch.

Working with the electric power “ON”, it may cause an electric
ACAUTION shock or an unexpected injury. In case of a short circuit, the
Traffic Signal Controller may be damaged.

2. Connection of Wires
Fix wires tightly to the terminal. In case of the metal penetration type terminal, pull the wire slightly after

connecting it to the terminal to confirm that the wire is tightly connected.

3. Connection of Commercial Power Line
Connect the power line directly to the upper terminal of the Main Power Switch. Confirm the power supply

voltage and connect the earth wire to the terminal marked “E” on the upper side of the Switch.

4. Connection of Signal Light Wires
Connect the wires carefully to the input terminals for Signal Lights at the terminal board.

Do not cause a short circuit between the power line and “COM”
line because it may cause a serious damage to the Traffic Signal
ACAUTION Controller and the wire.

Further, do not connect more than 7 wires for Signal Lights to an
output terminal of Signal Light.

5. Grounding
Be sure that the earth resistance is 100Q or less using the earth terminal (“E”) of the terminal board. Also,

ground all the spare lines and messenger wires of the external cable etc. using “E” terminal. Such
grounding is very effective in reducing damages by lightning and noise.

6. Insulation Test
Before starting the insulation test, disconnect earth wires from the grounding terminal.

7. Operation Test after Installation
During transportation of the Traffic Signal Controller, print circuit boards, connectors, relays, each unit may

become loose, so be sure to check each connected part before installation.
Before confirming operation, see the next chapter, “4. Caution for Operation”.

SC- 10
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4. Caution for Operation

4.1 Names and Explanation of Each Unit
4.1.1 Outlook and Inner Arrangement

The outlook and inner arrangement are shown in Figure 4-1.

Operation Manual, etc.

o= 2 Control Unit
8=
&
B B
115 ‘ I |
o .E-'. A
,.J_’_ [ 4 | -} -
\_,I__\ !
; LPC Card S
Power Supply Unit ] b .
/’/ +
Signal Light Switch Unit I

A\

Junction Unit ] =)

I

Manual Control Unit

Figure 4-1 Outlook and Inner Arrangement of Traffic Signal Controller

1. Opening and Closing of Main Door
As for opening and closing the Main Door and door of the Manual Control Unit, use the key for Traffic Signal

Controller. For unlocking, turning them clockwise. The doors are automatically locked when they are closed.
Confirm the click sound by closing the door strongly.
2. Interior Arrangement

The Manual Control Unit is located at the back of the Main Door.

The Control Unit, Signal Light Switch Unit and Junction Unit are arranged from the top in the Traffic Signal
Controller.

The interior arrangement is shown in the figure above. LPC Card is installed at the back space of the
Control Panel, and the Control Power Supply is installed at the left part of the back space.

SC- 11
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4.1.2 Control Unit

CF4200A-221A

Figure 4-2 shows the front panel of the Control Unit.

Indicator(LED;

CONTROL UNIT

DATE O] YEAR | NONTH | DaYy |7

I IME O | HOUR | viNuTz | sECOND

ATIERN O [ [No.| HOUR | wivur: [ e .
STEP O [mm| STEP | Sttt | i | isplay

SETTI NG

B

B|B|B|B|HB

operaTion\ Sett ingOperat ion SH

SETTIHNG

[tem Selection
Button

NN N NN Ny
Data Setting Button\ Setting Button

OFERATION P

Operation Moni’cor/io

FLASH

Flashing SW_~ 06”

(—ERRUR -
a—a TINE D)7
o O O
-~ ~ >
Error Monitor

RESET

\ Reset Button

1. Switches and Buttons

a) Setting/Operation Switch

Figure 4-2 Control Unit Panel

It is necessary to turn Setting/Operation SW to “SETTING” side at each parameter setting. “Date”, “Time”

and “Step Duration” are displayed immediately after the change and “Pattern Change” is carried out from

the first step of the next cycle.
b) Flashing Switch

Flashing Operation starts immediately after Flashing SW is turned “ON” at any operation level. If the
Switch is turned “OFF”, “Initial All Red Indication” starts.

ACAUTION

Be fully careful to the traffic flow for this operation.
Consider the safety of driving vehicles and switch it
during all red signal indication period.

SC- 12
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c) Setting Button
It is only effective when the Setting/Operation SW is turned to “SETTING” side. Set each data finally to
the value set by the Data Setting Button for inputting and changing. Adding that, set the above
mentioned value by the setting button. If the number display lights continuously after it has flashed once
when the button is pushed, it means the setting is effectively done. If the indication continues flashing,
the setting is invalid. In this case input again by confirming the input value already executed.

d) Reset Button
Even when the “Error Monitor” is lighting, error is canceled by pushing this button if the cause of the error
is already removed. In the case G-G error and timer error are removed, “Initial All Red Indication” starts.

e) Data Setting Button
Itis used for inputting Data from the Control Unit Panel. It is only effective when Setting/Operation SW is
turned to “Operation” side.

f) Item Selection Button
It changes the indication item to indicate on the Data Display or item to set the Data. Each time the
Button is pushed, the indication of the Item Selection Indicator also changes relatively to the button

operation.

2. Monitoring Items

a) Item Selection Indicator
The Item Selection Indicator corresponding to the indication on the Data Display turns ON. When the
main power is turned on, the executing operation is indicated and each time when the item change key is
pushed, indication changes from “Date” to “Executing Condition” in order.

b) Operation Monitor
Red color LED lights in Multi-plan Operation. In other operation stage, the Monitor flashes.

c¢) Error Monitor
It lights at the errors of MPU, G-G and TIME OUT.

d) Data Display
The present values of each Data or executing operation (passed period in seconds) are indicated in
relation to the Item Selection Indicator.
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4.1.3LPC Card
Figure4-3 shows the side view of the LPC Card.

LPC

d]

Wonitors

Clearing SW

Reset W

Console Connection
Connector

Function
Setting SW

Figure 4-3 LPC Card (Side View)

1. Switches
a) Clearing Switch (Pushbutton SW, white)
Itis used for clearing all the data already set. Push the Reset Switch at the same time when the Clearing
SW is being pushed.
b) Reset Switch (Pushbutton SW, red)
Itis used for resetting MPU.

2. Indicators

It flashes if MPU operation is normal.

WD
If abnormal, it lights on continuously or lights off.

Error of Date and Time | Lights when date or time is incorrect or abnormal.

Synchronized Lights when the interlocking signal synchronizes with master signal.
Proceeding of Step Lights when a step is proceeding to the next step.
G-G test Flashes when G-G test is being executed.
PG1to3 Each of them indicates the page of ROM under execution.

, The executing step is indicated when the MPU is in error and controlling is
Step Indicator

executed by the exclusive LSI.
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4.1.4 Power Supply Unit

Figure 4-4 shows the front panel of the Power Supply Unit.

—o—

PONER SUPFLY LHIT

® ®

r— Control Power
Wonitor

— Check Terminal

@I OO0

rizv

® ®
L5A
<——Fuse
FONER
i
<—— Power SN
oFF
® ®
S © I

Figure 4-4 Front Panel of the Power Supply Unit

1. Power Switch

Setting the switch “ON”", the Power Supply Unit supplies Control Power (+5V), and Signal Light Switch Unit
Power (+12V)

All the signal lights turn OFF when the Control Power

ACAUTION Switch s turned OFF.
Be fully careful to the traffic flow when operating the Power

Switch.

2. Control Power Monitoring Lamp

This lamp lights when the Power Switch is turned ON and +5V and +12V are supplied normally.
3. Check Terminal
+5V and +12V of Control Power can be checked by this terminal.
4. Fuse
It is for AC input and the capacity is 3.15A. When changing the fuse, use the correct one. The spare fuses
are prepared in the back space of the main door.
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4.1.5 Signal Light Switch Unit

It composes of Signal Light Switch Units (SSU) and the unit 1 (for the indicationl), unit 2 (for the indication 2),
unit 3 (for the indication 3) and unit 4 (for the indication 4) are installed from the top to bottom in order. One unit
consists of Signal Light Switch Unit (for 3 vehicle signals, 2 pedestrian signals and 1 arrow signal) as a
standard.

The Monitor Lamp installed at the front indicates the color indication signal received from the LPC Card and
indication condition can be confirmed even extinguishing the signal lights by switching off the Signal Light
Switch Unit.

4.1.6 Manual Control Unit

This Unit is mounted at the front of the Traffic Signal Controller.
Figure 4-5 shows the interior of the Manual Control Unit.

Operation mode

Manual button selection SW

/ _—
‘\\\ | Instruction
MANUAL
OPERATON ]é i -
oDE °©
AUTOATIC i

- o 0|
| |

2pin

CONNECTOR

Figure 4-5 Manual Control Unit
1. Operation Mode Selection Switch

Normally the switch is set to “AUTOMATIC” side. Except for error or Manual Flashing Operation, when the
Operation Mode Selection SW is turned to “Manual” side, the proceeding of step immediately stops and
keep the step until Manual Button is pushed. The step can proceed step by step when the Manual Button is
pushed.
Be sure to turn the Switch to “AUTOMATIC” side after finishing the Manual Operation.

2. Manual Button
It is used for Manual Operation.

3. Instruction
It describes how to operate the Traffic Signal Controller manually.
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4.1.7 Junction Unit

Figure 4-6 shows the inner arrangement of the Junction Unit.

Terminal Board faor
Signal Lamps 1,2

Signal Lamp SV

Terminal Board faor
Signal Lamps 3,4

Wain POYER SY

Out let for Maintenance (100Y 4C)

FUSE(GA)

Figure 4-6 Inner Arrangement of Junction Unit

1. Main Power SW

Setting the switch “ON”, the commercial AC power (100v) is supplied to the Traffic Signal Controller. In the
case AC power is supplied to the external equipment as Detectors etc. by utilizing the external connection
terminals as AC1 and AC2, etc., power is not supplied when the switch is turned to “OFF” side. The

maximum current capacity is 30A including the current of the Traffic Signal Controller itself.
2. Signal Light SW

When the switch is turned “ON”, signal lights light. Even though this switch is turned “OFF”, the Signal Light

SW (SSU) and the Control Board continue working, be fully careful to the traffic flow when turning the Signal
Light SW “ON".

3. Terminal Board

The upper two Terminal Boards are for the Signal Lights and for wires up to 3.5 mm square connectable by
screws.

4. Outlet for Maintenance and Fuse

Use the outlet for maintenance when AC power is necessary for maintenance work. When AC power is
necessary, turn the Main Power Switch “ON”.

The fuse capacity is 5A.
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4.2 Operation in Each Situation

4.2.1 Power On

1. Set each switch in each Unit as follows:

* Operation Mode Selection SW (in Manual Control Unit) “AUTOMATIC” side
* Flashing SW (on the Control Unit Panel) “OFF” side
* Power SW (in Power Supply Unit) “OFF” side
* Signal Light SW “OFF” side

2. After confirming that the power wires are correctly connected, set the Main Power SW “ON”.

3. After indicating all red signal lights to all the traffic flows (Initial All Red Indication) for 5 seconds, the First
Step starts.

Be sure to confirm the “Date” and “Time”. If the commercial power
has not been supplied for more than two days, date and time

ACAU-“ON errors may occur.

In this case reset date and time again.

Be fully careful to the traffic flows in the operation of the Main
Power Switch.

4.2.2 Manual Flashing Operation

Manual Flashing Operation is given with the highest priority than any other operation modes by setting the
Flashing Switch “ON” and the indication of Data Display of the Control Panel extinguishes.

1. During the Manual Flashing Operation, pedestrian lights and arrow lights light off.

2. By setting the Flashing Switch “OFF”, all the red signals turn on for 5 seconds, and then signal lights
correctly operate from the first step.

As for the operation, be fully careful to the traffic flow.
ACAUTION

Taking the driving vehicles into consideration, exet
operation during the indication of all red signal period.
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4.2.3 Manual Operation

1. Set the Operation Mode Selection Switch on the Manual Control Unit to “MANUAL” side during the operation
other than Flashing Operation. The step Indication executed at the moment when the switch turned is held.

2. The Signal Step proceeds step by step every time when the Manual Button is pushed. Unless the button is
pushed, the Traffic Signal Controller holds the same step.

3. By setting back the Operation Mode Selection Switch to “AUTOMATIC”, the current step changes to Fail
Safe Operation after the period given to the current step passes and a selected operation is executed from
the next cycle.

4.2.4 Other Operations

As for Flashing, Fail Safe Operation and Multi-plan Operation, they are automatically selected and executed in
accordance to the functional setting and operation conditions of the Traffic Sighal Controller.
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4.3 Setting and Adjusting

4.3.1 Planning of Indication and Setting of Fail Safe Operation Period

1. Setting Method
The setting is executed into the flash memory in the LPC Card at our factory. Since the flash memory can

erase and rewrite data, ROM is not required. The data is preserved semi-permanently even electric power is

not supplied.
In the case indication data is rewritten using the
ACAUTION exclusive Console, Signal Lights extinguish as a
general rule.

2. Phase Data
The following Data are included in the Phase Data. The exclusive software is necessary for preparing Phase
Data.
a) Phase Data
Signal light output, pattern of Fail Safe Operation, type of step for watching duration, etc.
b) Controlling Data
Flag for distinguishing power supply frequency etc.

4.3.2 Setting of G-G and Flashing Color

1. Setting Method
G-G and Flashing Color are set at our factory. G-G setting is written in the flash memory of the LPC Card

together with Phase Data.

2. G-G Detection
G-G setting is written in the flash memory with a complete data different from the conventional diode matrix

method using hardware.
The confirmation of signal color for G-G detection is executed by the outputs for Signal Lights.

4.3.3 Changing of 50/60 Hz

As the Frequency Data is stored in the Phase Data, rewriting of the Phase Data is hecessary when frequency
must be changed.
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4.4 Setting from the Control Unit Panel

Date, Time, Pattern, Pattern-changing and Step duration can be set and confirmed from the Control Unit

Panel.

Each setting method is explained below.

For setting and confirmation, the Setting/Operation SW shall be set to “SETTING” side and the switch shall
certainly be returned to "OPERATION?” side.

DATE O| YEAR | MONTH DAY |k
TIME O | HOUR | MINUTZ SECOND
Bl DAYLINO.| HOUR | MINLTE | rarresa
STEP O |»m| sTEP | 2LikS

SETTING

gla[glgla[BlE] © ©

OFERATION
SETTING

O ®

@ ®®@® & 6 @6 9

Figure 4-7 Panel Control Unit

4.4.1 Setting of Date

a A W N

. Push the Item Selection Button (No. 2) until “DATE" is selected.

. Push the Item Selection Buttons (No. 3 and 4) and input “Year” (lower 2 digits of the Christian year).

. Push the Item Selection Buttons (No. 5 and 6) and input “Month”.

. Push the Item Selection Buttons (No. 7 and 8) and input “Date”.

. Push the Item Selection Button (No. 9) and input a “Day of Week”. Each day of the week is as shown below.

1:Mon, 2:Tue, 3:Wed, 4:Thu 5:Fri, 6:Sat, 7:Sun

. Finally push the Item Selection Button (No.10) and fix the input values.
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4.4.2 Setting of Time

1. Push the Item Selection Button (No. 2) until “TIME” is selected.

2. Push the Item Selection Buttons (No. 3 and 4) and input “Hour”.

3. Push the ltem Selection Buttons (No. 5 and 6) and input “Minute”.

4. Finally push the Item Selection Button (No.10) and fix the input values.

4.4.3 Setting of Pattern

1. Push the Item Selection Button (No. 2) until “PATTERN SELECT” is selected.
2. Push the Item Selection Buttons (No. 3 and 4) and select “Kind of Day".
1: Weekdays 2: Saturday 3: Holidays
4: Special day 1 5: Special day 2 6: Special day 3 7: Special day 4
. Push the Item Selection Button (No. 4) and select “Number of Pattern-changing”.
. Push the Item Selection Buttons (No. 5 and 6) and input “Hour".
. Push the Item Selection Buttons (No. 7 and 8) and input “Minute”.
. Push the Item Selection Button (N0.9) and select “Pattern”.

~N oo OB~ W

. Finally push the Item Selection Button (No.10) and fix the input values.

4.4.4 Setting of Step Duration

1. Push the Item Selection Button (No. 2) until “STEP” is selected.

2. Push the Item Selection Button (No. 3) and select “Pattern”.

3. Push the Item Selection Buttons (No. 4 and No. 5 buttons and select “Step”.
4. Push the Iltem Selection Buttons (No. 6 and 7) and input “Step duration”.

5. Finally push the Item Selection Button (No.10) and fix the input values.

*1: The Data set for the Pattern 0 (Pattern of Fail Safe Operation) can be simply copied as Pattern 1 to A by
using following action.
a) Push No. 3 button and select “Pattern” for copying the Data.
b) With the Data Setting Button (No. 9) of the most right side pushed (indicated as “CP” when this button is
pushed), push No.10 button.
Caution: If this operation is executed for the pattern already set, the new content is set over the pattern already
set.

*2: Erasing Function of Pattern
The Data set to each Pattern except Pattern 0 can be erased altogether by using following action.
1. Push the Item Selection Button (No. 3) and select the “Pattern” to erase.
2. Push the Item Selection Buttons (No.8 and 9) simultaneously (indicated as “CL” when these buttons are
pushed) push No.10 button.
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5. Cautions for Maintenance

5.1 Periodic Maintenance

CF4200A-221A

Execute periodic maintenance so as to keep the essential functions for long time. The principal inspection

items are as follows.

Table 5-1 Periodic Maintenance (1)
No. Insi:;grr:#on Inspection Subject Inspection Point Eﬂqej;%g]r% Cg;;%esr{n[fgséléie
. Supplement
Visual — [----=-=bememmme oo
1 Number Spares Number confirmation Amend
o Burned, transformed, Visual
2| 2 Damage Cabinet broken, . . Repair
g cracked, etc. confirmation
% 3 Rust at Cabinet Coming off of paint, Visual .
painted Pi tch t ot . . Repair
< part ipe scratch, rust, etc. confirmation
Rust at Cabinet Coming off of the plated Visual .
4 lated part Pine part, rust, scratch, ) . Repair
p P p blurring, etc. confirmation
Chassis, transformation
Parts and of card, loosening of Visual
5 fitting Equipment | fixedpart . . Repair
condition Using ~up,  weakening, | confirmation
damage of part, etc.
Fixing condition of Visual
g 6 | Connector Do. connectors for chassis . . Repair
3 and pushbutton confirmation
% Wiring condition to the
s terminals Visual :
! Wiring bo. "Exposure and damage of | confirmation Repair
wire core
Fixing condition :
. PP e Visual .
8 Terminal Equipment Loosening of confirmation Repair
fixed terminal
Monitor lamps in the | Indication corresponding Visual
S| 9 Monitoring Traffic Signal to the operation of the confirmation Repair
= Controller Traffic Signal Controller
§ g\?veration wdh(‘?gl\llzyl,ashéng Visual
o “OFIIZS" turne an confirmation
c na | L e e e el
5| 10 CI):Iashmg Flashing Operation | Initial all red signals’ Repair
o peration B P,
@ lighting period: 5 sec. Stop watch
5 Flashing cycle error: P
within 2 sec./10 terms
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Table 5-2 Periodic Maintenance (2)

CF4200A-221A

goods

Inspection . . . . Measuring | Countermeasure
No. ltem Inspection Subject Inspection Point Equipment against Defect
Operation when the
Operation Mode
Selection SW turned to
Manual . “AUTO” and “MANUAL”". Visual ,
| operation | Manual Operation i epiea s ele arror of | confirmation Repair
green signal for
pedestrians: within
1 sec./10 terms
Operates in accordance
with the Visual
Fail Safe . . Fail Safe Operation confirmation :
12 Operatlon Fall Safe Operatlon --tjm-e--tgpj-e--(-P--o): ------------------------------ Repalr
Error:
- Within 3%of the cycle Stop watch
2 Operates in accordance Visual
= Multi-plan . . with the Multi-plan confirmation
13| g P! Multi-plan Operation | Operation time table. Repair
[&] peratlon "E'rr—o'lj """"""""""""""""""""""""""""""
.::gn Within 3%o0f the cycle Stop watch
m Voltage at the input i
S| 14 Input terminal ACL-AC2: Tester Repair
j=1
O Voltage Polarity 90t0 110 VAC
Temperature raise | Appropriateness to the Visual Tightening of
15 NFB . . . : : screw
at the terminal, etc. | number of signal lights confirmation |-------- Repair ]
Output Voltage for Power | +5V DC:4.751t05.25V__ .
16 voltage Supply Unit +12VDC:11.4t012.6 V Tester Repair
Non Signal Lamp voltage
17 -contact SSuU | 219ng am! hYomage Tester Repair
relay Leakage current
18 Burned Visual
Arrester ZNR ete. Appearance T confirmation Change
Earth Between Traffic Earth
19 . Signal Controller | Type D resistance Repair
resistance and earth meter
Removal of dust inside
o the cabinet Visual
2 Cleaning Cabinet Prevention of moisture confirmation
5 Removal of unnecessary
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5.2 Caution for Maintenance

1. If you change parts, units and print circuit board, be aware of the following matters.
a) If you change the main board of the Traffic Signal Controller (LPC card), turn the “Power Switch” of the
Power Supply Unit “OFF".

If you turn the Power SW of the Power Supply Unit
CAUTION 13 ” H H 1 ”
OFF”, the signal light turn “OFF”. Be fully careful to

the traffic flow.

b) When you change IFU cards, turn the switch of each card “OFF”.
¢) When you change Light Switch Unit (SSU), turn the Light Switch “OFF”. Even all units are replaceable
each other, lamp indication differs depending on the position where the unit is installed.

If you turn it “OFF”, the signal lights turn “OFF". Be
ACAUTION fully careful to the traffic flow in operating the Light
Switch.

d) Before replacing a component part, be sure to check that the newly replacing part is as same circuit or
same specification as one being used.

2. As for the storage of the maintenance parts, be aware of the following matters.
a) Do not store the goods in high temperature, high humidity and under direct sunlight.
b) Do not store the good in the place where static electricity may originate. As for print circuit boards, wrap
them with aluminum foil so as not to be affected by the static electricity.
c) Keep component parts from mechanical stress by dropping them or giving shocks
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5.3 Maintenance in Occurrence of Trouble

5.3.1 Maintenance Process

1. In the case of signal error, confirm the following items first.
* The name of intersection
* Unusual phenomena (ex. flashing, extinction of light, proceeding stop of phase, double indication of
phases)
2. After arriving at the site, confirm the following items.
* The position of the switches
* The lighting condition of the monitor lamps
* The condition of fuses and breakers
3. Check the power system (AC input voltage, all kinds of DC voltage)

5.3.2 Tools and Measuring Apparatus for Maintenance
The tools and measuring equipment are as shown below.
1. A set of tools (screw drivers, nipper, cutting pliers)

2. Tester

3. Stop Watch
4. Key for Traffic Signal Controller
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5.3.3 Flow Chart of Trouble Detection

1. Turning All Signal Lights “OFF”

All lamps are “OFF"

v

Is Main Power SW
“ON™

A

<

Is Lamp SW “ON"?

Is Power SW at the front
of Control Power Unit"
ON"?

Is Control Power +12V
within the standard
range?

Is each plug inserted
firmly?

v

Is SSU unit plugged-in
firmly

Tum Main Power SW “ON"

Turn Lamp Switch “ON”

Unit insert

Is 100V AC
the primary

Supply norm
3.1

Is Control Power Supply

Power SW?

Is fuse of Control Power

ed firmly?

supplied to
side of Main

al (100v AC,
5A)

Turn Power SW of Power Supply
Unit “ON"

Insert firmly

Wait for recovery of commercial
power service or check power line

Replace fuse

Replace Control Power U nit

Insert firmly

Insert firmly
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2. Flashing of Signal Lights

Signal Lamps are flashing

A 4
A
Is Flashing SW “ON"? Turn Flashing SW “OFF"
I
A 4
Is G-G Error Monitor Y P P
AN ™ See item (5), "G-G Error Monitor
Lamp “ON™? > Lampis ON"
I
A 4
A . .
Is TIME OUT Error o| Seeitem (7), "TIME OUT Error
Monitor Lamp “ON"? Lt Monitor Lamp is ON”
I
\ - Change LPC card
»

. Partial Extinction of Signal Lights

Some Signal Lamps are
extinguished

Is voltage on the
External Wire Terminal
normal?

Is SSU unit firmly

inserted? Insert firmly

Replace SSU Unit

Replace LPC Unit

A 4
Is wiring between Traffic M
Signal Controller and

Signal Lamps firmly > Repair
connected?
A
A 4
Is bulb ket fixed N
s bu ifoc et fixe » Repair socket or replace it
A
A 4
. M
Is bulb of Signal Lamp Reti bulb
firmly mounted? P
A
N\ » Replace bulb
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4. Simultaneous Signal Indication

Simultaneous Signal Indication

Replace SSU Unit

A

Replace LPC Card

Rearrange lines correctly

Replace SSU Unit

A

Replace LPC Card

A 4
Is there cross contact at >
the external lines?
A
. q
“ n
5. G-G Error Lamp "ON
G-G" Error Lamp “ON"
A 4
“G-G" indication occurs o
even resetting
A
A 4
Is wiring between Traffic
Signal Controller and P
Signal Lamps correct?
M
A »
»

6. MPU Error Lamp “ON”

MPU Error Lamp “ON"

A4

Push Reset Button

Rearrange lines correctly

SC- 29

3-217

Replace LPC Card when resetting

is impossible

CF4200A-221A



7. TIME OUT Error Lamp "ON”

TIME OUT Error Lamp "ON"

Push ResetButton

Replace LPC Card when resetting

is impossible
8. Failure in Manual Operation
Failure in Manual Operation
A 4
M
Is Automatic Operation Check again
A
A 4 A
IsO ion SW N
s ,ﬁ;ﬂoa'ﬂ‘ Sides’)el to Set to “Manual’
A
A 4
Is the connector of wire H "
from Manual Operation Insert firmly
Unit inserted firmly?
A
pS Replace LPC Card
A
Replace Pushbutton for Manual
Operation
9. Failure in Fail Safe Operation
Failure in Fail Safe Operation
A 4
A

Is TIME OUT Error

Monitor Lamp “ON"?

See item (7), TIME OUT Error
Monitor Lamp is ON”
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10. Fault of Multi-plan Operation

Fault of Multi-plan Operation

A4

Is time correct?

A

A4

Is Pattern Change set?

A

Is Multi-plan period of
each pattern set?

Set time correctly

Set Patten Change

Set multi-plan period of each
pattern

11. Error in Date and Time

Error in Date and Time

Y

Are other indications
than time normal?

A4

Replace LPC card

Settime

Replace PDC Board

A
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| NO. | PARTS NAMC STANDARD - DRAWING NO. MATCRIAL | ary | DESCRIPTION

TB1 | & fodieelip| 1] 16]1v] 1rreped 2a [2] ov | 28 korporhovherfrc € |

LIyt

coM\—/ /7 \____/Com
EARTH 1P 1A 1 2P ZA 2
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“RENDO”(Interlocked) Operation

SA060301A3
/7

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 gtep>

Table Setting Method

Detailed Item Number

Display Table Ttem Number Detailed Item Data
A A A
I'e A r N D
1 2 3 5 6 7
S~— —— —

1st Table Setting for TIME SETTING

Increment Button

(Date setting button)

LPC Card

Function Setting Switch
SW1-8

%

Setting/Operation Change Switch

$Setting

Operation

\ Setting Button

(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.

TRANSPORTATION SYSTENS & ELECIRIC CO.,, LID.
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(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 (c) Holiday
Dgtalled Detailed item De;talled Detailed item
Item item data Item item data
number & number
Start | Hour 01 00 to 23 Start | Hour 33 00 to 23
1 time | Minute 02 00 to 59 1 time | Minute 34 00 to 59
End Hour 03 00 to 23 End Hour 35 00 to 23
time | Minute 04 00 to 59 time | Minute 36 00 to 59
Start | Hour 05 00 to 23 Start | Hour 37 00 to 23
9 time | Minute 06 00 to 59 9 time | Minute 38 00 to 59
End Hour 07 00 to 23 End Hour 39 00 to 23
time | Minute 08 00 to 59 time | Minute 40 00 to 59
Start | Hour 09 00 to 23 Start | Hour 41 00 to 23
3 time | Minute 10 00 to 59 3 time | Minute 42 00 to 59
End Hour 11 00 to 23 End Hour 43 00 to 23
time | Minute 12 00 to 59 time | Minute 44 00 to 59
Start | Hour 13 00 to 23 Start | Hour 45 00 to 23
4 time | Minute 14 00 to 59 4 time | Minute 46 00 to 59
End Hour 15 00 to 23 End Hour 47 00 to 23
time | Minute 16 00 to 59 time | Minute 48 00 to 59
(b) Saturday (d) Special Dayl
De;talled Detailed item De}talled Detailed item
Item item Item item
data data
number number
Start | Hour 17 00 to 23 Start | Hour 49 00 to 23
1 time | Minute 18 00 to 59 1 time | Minute 50 00 to 59
End Hour 19 00 to 23 End Hour 51 00 to 23
time | Minute 20 00 to 59 time | Minute 52 00 to 59
Start | Hour 21 00 to 23 Start | Hour 53 00 to 23
9 time | Minute 22 00 to 59 9 time | Minute 54 00 to 59
End Hour 23 00 to 23 End Hour 55 00 to 23
time | Minute 24 00 to 59 time | Minute 56 00 to 59
Start | Hour 25 00 to 23 Start | Hour 57 00 to 23
3 time | Minute 26 00 to 59 3 time | Minute 58 00 to 59
End Hour 27 00 to 23 End Hour 59 00 to 23
time | Minute 28 00 to 59 time | Minute 60 00 to 59
Start | Hour 29 00 to 23 Start | Hour 61 00 to 23
4 time | Minute 30 00 to 59 4 time | Minute 62 00 to 59
End Hour 31 00 to 23 End Hour 63 00 to 23
time | Minute 32 00 to 59 time | Minute 64 00 to 59
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(e) Special Day2 (g) Special day4
Dgtalled Detailed item D?taIIEd Detailed item
Item item Item item
data data
number number
Start | Hour 65 00 to 23 Start | Hour 97 00 to 23
1 time | Minute 66 00 to 59 1 time | Minute 98 00 to 59
End Hour 67 00 to 23 End Hour 99 00 to 23
time | Minute 68 00 to 59 time | Minute AQ 00 to 59
Start | Hour 69 00 to 23 Start | Hour Al 00 to 23
9 time | Minute 70 00 to 59 9 time | Minute A2 00 to 59
End Hour 71 00 to 23 End Hour A3 00 to 23
time | Minute 72 00 to 59 time | Minute A4 00 to 59
Start | Hour 73 00 to 23 Start | Hour A5 00 to 23
3 time | Minute 74 00 to 59 3 time | Minute A6 00 to 59
End Hour 75 00 to 23 End Hour A7 00 to 23
time | Minute 76 00 to 59 time | Minute A8 00 to 59
Start | Hour 77 00 to 23 Start | Hour A9 00 to 23
4 time | Minute 78 00 to 59 4 time | Minute B0 00 to 59
End Hour 79 00 to 23 End Hour B1 00 to 23
time | Minute 30 00 to 59 time | Minute B2 00 to 59

(f) Special Day3

Detailed

. Detailed item
Item item
data
number
Start | Hour 81 00 to 23
1 time | Minute 32 00 to 59
End Hour 83 00 to 23
time | Minute 84 00 to 59
Start | Hour 85 00 to 23
9 time | Minute 36 00 to 59
End Hour 87 00 to 23
time | Minute 38 00 to 59
Start | Hour 89 00 to 23
3 time | Minute 90 00 to 59
End Hour 91 00 to 23
time | Minute 92 00 to 59
Start | Hour 93 00 to 23
4 time | Minute 94 00 to 59
End Hour 95 00 to 23
time | Minute 96 00 to 59
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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

Detailed
Item item Detailed item data
number
Cycle 1:AB type Interconnect Signal (normal condition)
“IgENDO”(Interlocked) Signal 01

2:Y type Interconnect Signal

“RENDO”(Interlocked) sub-cycle 02

operation

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

Threshold value of “RENDO” 03

(Interlocked) sub-cycle operation

0 to 254,

or blank(normal condition)

an case of “blank” , the “RENDO” (Interlocked) operation is
one.

(not sub-cycle)

When the threshold value of “RENDO” (Interlocked) sub-cycle

operation is more than the cycle of master controller, this

beﬁomels “RENDO” (Interlocked) cycle operation.(not

sub-cycle

1 to 30, or blank.

Synchronized Step (S1) 04 In case of “blank” , Synchronized Step isn’t designate.
. 1 to 30, or blank.
Synchronized Step (S2) 05 In case of “blank” , Synchronized Step isn’t designate.
Wien BRENDO" (nterlockod) cycle signal
: : en “ ” (Interlocked) cycle signal isp’t receive
Watch time of cycle signal 06 within watch time of cycle signal, the “RENDO” (Interlocked
operation ends.

(S51)Oftfset 07
Patternl Meororset 03

(S51)Oftfset 09
Pattern2 Meororset 10

(S1)Offset 11
Pattern3 eororser 17

(S1)Offset 13
Patternd eortreet 11

(ST)Offset 15 0 to 254, or blank.
Pattern5 (S2)Offset 16 Offset time is set. o
Pattern6 (ST)OfTset 17 In case of “blank” , the “RENDO” (Interlocked) operation isn’t

(S2)Offset 18 done.

(S1)Offset 19
Pattern? Heororset 20

(ST)Offset 21
Pattern8 |5yt rset 79

(51)Offset 23
Pattern9 e Bfset 21

(51)0ifset 29
PatternA eoitreet 76

TRANSPORTATION SYSTENS & ELECIRIC CO.,, LID.
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<4th gtep>
Operation Mode
(1) After the 3rdstep, 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 : “17(1/1 period)
(4) Threshold value of “RENDO” (Interlocked) sub-cycle operation : “blank”(not sub-cycle)
(5) Synchronized Step: “lstep” (s1) and “Ostep”(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.

TRANSPORTATION SYSTENS & ELECIRIC CO.,, LID.
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1st table< TIME SETTING >

'_I'able Detailed Detailed

1tem 1tem 1tem

number | number | 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

—_—
r N N 7

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

I Table Detailed Detailed
tem item item item data
number number
Cycle "RENDO” (Interlocked)
M) | §enal 87 01 1
"RENDO” (Interlocked) sub-cycle
(2) operation 87 02 1
(3) Threshold value of "RENDO” 87 03
(Interlocked) sub-cycle operation
(4) | Synchronized Step (S1) 87 04 1
(5) Synchronized Step (S2) 87 05 9
(6) Watch time of cycle signal 87 06 255
(S1)Ottset 87 07 0
(7) | Pattern] Moo Biset 37 08 0
(S1)Ottset 87 09 0
(8) | Pattern2 Moo Biset 37 10 0
(S51)Offset 87 11 0
(9) | Pattern3 \teyiyproey g7 9 0
(S1)Offset 87 13 0
(10) | Patternd esityrroer 37 11 0
(S1)Offset 87 15 0
(11) | Pattern5 Mesioyrreey 37 16 0
(S1)Ottset 87 17 0
(12) | Pattern6 esioyrreey 37 18 0
(S1)Ottset 87 19 0
(13) | Pattern? Hegityrreer 37 20 0
(S1)Ottset 87 21 0
(14) | Pattern8 |pooymyprecr 37 7 0
(51)0Ofiset S 293 [0)
(15) | Pattern9 sgityrreey 87 G 0
(S1)Ottset 87 25 0
(16) | PatternA Heiorreer 37 6 0
“- “1is no setting /—I
4 A} 4 Y

.......

.......

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