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The information in this engineering manual is subject to change without notice. Reliance Electric assumes
no responsibility for errors that may appear in this manual.

Throughout this manual, the following notes are used to alert you to safety considerations:

ATTENTION: Identifies information about practices or circumstances that can lead to personal
injury or death, property damage, or economic loss.

Important: Identifies information that is critical for successful application and understanding of the product.

ATTENTION: This unit and its associated equipment must be installed, adjusted, operated and
serviced by qualified personnel familiar with the construction and operation of all equipment in
the system and the potential hazards involved. Failure to observe this precaution could result in
bodily injury.

ATTENTION: Inserting and removing the Power Supply Card or its connecting cables may
result in unexpected machine operation. Power to the card shall be turned off before inserting
or removing the card or its connecting cables. Failure to observe this precaution could result in
bodily injury.

ATTENTION: Reliance strongly recommends the use of an external hardwired emergency
shutdown circuit outside the programmable controller circuit. The emergency shutdown circuit
must disable the system in case of improper operation. Uncontrolled machine operation may
result if this procedure is not followed. Failure to observe this precaution could result in bodily
injury.

ATTENTION: The Power Supply Card contains static-sensitive components. Careless
handling can cause severe damage. Do not touch the connectors on the back of the Power
Supply Card. Failure to observe this precaution could result in damage to or destruction of the
equipment.

© 2003 Reliance Electric Limited
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CHAPTER 1
Introduction

The products described in this Engineering Manual are manufactured or distributed
by Reliance Electric Limited.

The PSC Power Supply Card (WR-D4001) and the PSC Power Supply Card Il (WR-
D4007) (hereinafter generically called "PSC Power Supply Card" or "Power Supply
Card" unless otherwise commented) convert 100 VAC input power to the DC voltage
necessary to operate the PSC5000 Programmable Servo Controller System
(hereinafter called "PSC System").

In addition to supplying power to the PSC System, the Power Supply Card provides
control signals required for ensuring to hold the memory contents of the PSC5000
Control Card at power ON or during shutdown.

The Power Supply Card has, on its faceplate, communication ports to be required
for connecting to the dedicated PSC5000 Programming Terminal, the Remote Setter
9 and the Graphic Operation Panel.

The Power Supply Card provides "SYSTEM READY" output signal showing that the
PSC System is normal and is ready for operation.

The PSC Power Supply Card can also be used for PSC3000 Programmable Servo
Control System.

The PSC Power Supply Card Il WR-D4007 is a product conforming to the
requirements for CE and UL Marking. For conditions and environment for using it,
refer to the PSC5000 System instruction manual (IM 23014). Note that the PSC
Power Supply Card WR-D4001 is not UL-listed nor conforms to the requirements for
CE Marking. The electrical specifications of the PSC Power Supply Card Il WR-
D4007 are same as those of the Power Supply Card WR-D4001.

This engineering manual describes the functions and specifications of the PSC
Power Supply Card, and provides description of procedure to use the card in detail.
Read and understand this manual before proceeding.

ATTENTION: Only qualified electrical personnel familiar with the
construction and operation of this equipment and the hazards involved
shall install, adjust, operate or service this equipment. Read and
understand this engineering manual and other applicable manuals in
their entirety before proceeding. Failure to observe this precaution
could result in bodily injury or destruction of the equipment.
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1.1 Receiving the Shipment

Upon arrival of the equipment, the user is responsible to thoroughly inspect the
equipment before accepting shipment. If any items are missing or are found
obviously damaged, notify our office or our agent of the fact.

1.2 Note on Handling

When the PSC Power Supply Card is installed, adjusted, operated or serviced,
caution must be paid to the following points.

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

Because the PSC Power Supply Card is composed of precise electronic
components, careless handling may cause erroneous operation or trouble.

The operating temperature range for the PSC Power Supply Card is 0 to 55
degree C (32 to 131 degree F). Do not operate or store the PSC Power Supply
Card at a place under direct sunlight, close to a heater, or with high humidity.

Any heavy shock or vibration shall be avoided from the PSC Power Supply
Card.

Prevent foreign materials such as paper clips from coming into the PSC
System.

Because installation of the PSC Power Supply Card is a hazardous work, only
electrical personnel familiar with the construction and operation of the card and
the applicable codes and standards shall perform installation of the card.

Turn OFF the power to the PSC System before inserting or removing the PSC
Power Supply Card. Inserting or removing the card while the PSC System is
powered ON might cause trouble or damage to the equipment.

The PSC Power Supply Card uses static-sensitive components. Exercise
caution for static electricity which might cause destruction of the equipment.

Do not touch connectors and/or surface of the PSC Power Supply Card to
prevent electrical connection from being damaged.

Do not perform anything not described in this manual. Trouble or destruction of
the equipment could be caused if this instruction is not followed.

When you disconnect cable, do not pull cable but connector in order to avoid
damage to cable connection.

1-2
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CHAPTER 2
Mechanical and Electrical Description

This chapter provides description of various components on the faceplate of the
Power Supply Card as well as the characteristics of the input connections.

2.1 Mechanical Description

The PSC Power Supply Card is a printed circuit board assembly that plugs into the
dedicated (leftmost) slot on the Back Plane of the PSC System. The Power Supply
Card is enclosed in a protective steel housing with integral heatsink. Through its
connector on the Back Plane Board, the Power Supply Card provides the DC
voltages necessary to power the logic circuitry of the cards on the PSC System.

"POWER SUPPLY" : Marking for the Power Supply Card
WR-D4001 inconformable to the
requirements for CE and UL Marking.

POWER © "POWER SUPPLY II": Marking for the Power Supply Card Il
SYSTEM o WR-D4007 conformable to the
requirements for CE and UL Marking.

PORT-A

o ” || A @I

PORT-B
(PROGRAMMER)

|| [ X A

PORT-C| ~ ]E(j]: 2
oI
SYSTEM * o 4
READY | - J@L 5
fGH ® "WR-D4001": Marking for the Power Supply Card WR-D4001
acaoov| o |7 inconformable to the requirements for CE and UL
EISIE Marking.
P | "WR-D4007": Marking for the Power Supply Card Il WR-D4007
conformable to the requirements for CE and UL
LnJ Marking.

Figure 2.1 - Faceplate of the Power Supply Card

On the faceplate of the Power Supply Card, there are a green (POWER) LED
indicator to show the power is normal, an orange LED indicator showing "SYSTEM
READY", PORT-A connector for host communication, PORT-B connector dedicated
for communication with the PSC5000 Programming Terminal, and a terminal block
containing PORT-C terminals for communication with the Remote Setter 9, output
terminals to provide "SYSTEM READY" output signal, and AC power input terminals.
See Figure 2-1.
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2.2 Electrical Description and External Wiring

ATTENTION: Connect wiring after confirming the positive (plus) side
and the negative (minus) side of the external power supply to be
connected to the communication ports. Miswiring the polarities could
result in electrical damage to the PSC Power Supply Card.

ATTENTION: Before performing wiring, verify that the power is turned
OFF. Failure to observe this precaution could result in electric shock
and electrical damage.

ATTENTION: The user is responsible for conforming with the
applicable local, national and international electrical codes. Wiring
practices, grounding, disconnects, and overcurrent protection are of
particular importance. Failure to observe this precaution could result in
serious bodily injury or loss of life.

2.2.1 AC Input Power
Terminals 7 and 8 are the AC input terminals to supply power to the PSC System,
and require a capacity of 170 VA at 100 VAC.

Because FG Terminal is connected to the center of internal noise filter, it requires
independent grounding. If independent grounding is impossible, the FG Terminal must
be connected to a separate grounding electrode from the electrode for driving power.

The connecting terminals are M4 screw terminals, and therefore, use round-type or
Y-type crimp contacts for connection.

For grounding, use grounding conductor of 2 square millimeters or larger.

When the PSC System is required to conform to the requirements for CE Marking,
connect either one of the following line filters to the power supplying line in the
vicinity of the Power Supply Card.

Model FN2010-6-06 line filter of Schaffner
Model NF2005A-Y X line filter of Soshin Electric

Figure 2.2 shows an example of AC input power connection.

Grounding of Case  Power Supply Card
Terminal Block
In case of
common
grounding
From ot-h-ér- -------
equipment
= @°
Grounding o 6 Noise Filter
Electrode

AC Power %, L ! T
Control power
( p ) % 8 | 1

Figure 2.2 - Example of AC Input Power Connection
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2.2.2 SYSTEM READY Output

The "SYSTEM READY" output, which is provided from terminals 4 and 5, is a
normally closed (turned ON) contact signal, showing that the PSC System is
normally operating (the "CPU OK" LED on the faceplate of the Control Card is
turned ON). This contact signal will be opened (turned OFF) when the PSC system
is shutdown (the "CPU OK" LED on the faceplate of the Control Card is turned
OFF), and it will be opened (turned OFF) for approximately 200 milliseconds at a
stop-all condition.

Important: To this contact, a maximum voltage of 100 VAC or 30 VDC shall be
applied in Europe and a maximum of 250 VAC or 30 VDC in other
countries than Europe. A maximum current applicable is 3 Amps.
Because the terminals are M4 screw terminals, use round-type or
Y-type crimp contact for the connection.

Figure 2.3 shows an example of connection of the SYSTEM READY terminals.

For the actions to be taken at the shutdown condition and the stop-all condition, see
PSC5000 System Instruction Manual (IM 23014).

Emergency ey .. PowersupplyCard
Stopl.R_eset (PSC"‘a') 3 o Terminal Block
Faard
7
K
74 1
o8 T
056
o7
o8

Figure 2.3 - Example of Connection of SYSTEM READY Terminals
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2.2.3 PORT-A Connector

The PORT-A connector is the communication port to communicate with host
computer and the Graphic Operation Panel according to RS-232C. (Because this is
a simple communication port, it cannot be used for control line other than data line.)

For the communication through the PORT-A connector, either the protocol prepared
by the user based on BASIC language (PRINT, INPUT, GET) or MODBUS protocol
can be used as the communication protocol.

Figure 2.4 shows an example of PORT-A connection and Table 2.1 shows a list of
the external connections of the PORT-A.

Power Supply Card
! MAX232 or

20 FORT-A Equivalent

30 | 2
When the 40} N~
communication | 5 o)..i <1 ~3 4>
destination is 60O e
DTE 7o+t o

89l | 5| | |

20 O O -
6 J < +

@) R — O—
When the Y Y S 7 Power Supply
communication | 4 -, O for Communication
destinationis | 5f..i <1 8 :I
- o X

80| ! O

2001 D-shell 9-pin
D-shell 25-pin Connector - - - - - -
Connector 1>: When it is required.

Figure 2.4 - Example of PORT-A Connection

Table 2.1 - External Connections for the PORT-A

Name of Transmission
Pin No. | Signal Direction of Signal Function
1 - - Not connected.
2 SD From PSC to External Equipment | Transmitting data from PSC.
3 RD From External Equipment to PSC | Receiving data by PSC.
4 - - Connected to Pin No. 6.
5 SG - Common of signal.
6 - - Connected to Pin No. 4.
7 - - Connected to Pin No. 8.
8 - - Connected to Pin No. 7.
9 +5VI From PSC to External Equipment | +5V power for optional equipment
Important: When the PSC system is used as a system conforming to the

requirements for CE Marking, the external circuit to be connected to
the PSC Power Supply Card must be SELV.

The SELV is a circuit designed and protected to prevent voltage
between circuits possibly touched by operators under normal condition
or single fault condition and between touchable metal components
possibly grounded from exceeding 42.4 V peak and to prevent an
overvoltage exceeding 42.4 V peak from generating.
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2.2.4

PORT-B Connector

The PORT-B connector is a communication port dedicated for communicating with
the PSC5000 Programming Terminal according to RS-232C. Any other equipment
than the Programming Terminal cannot be connected to the PORT-B.

Because the Programming Terminal to be connected is for maintenance purpose
only, remove it from the PORT-B connector during usual operation, to prevent
useless electromagnetic wave from emitting.

Figure 2.5 shows the connection of the Programming Terminal to the Power Supply
Card using the dedicated cable M-82170 and Table 2.2 shows a list of the external
connections of the PORT-B.

Power Supply Card

Dedicated Cable M-82170  PORT-B MAX232 or
5 > Equivalent
O O <ID
3 3
O O >
4 4
_ O O
Dedicated 5 5 j
Programming | O O
Terminal 6 ~6
O O
7 7
O O -
8 9
O O +
O 9 20 Power Supp!y ‘
~ for Communication
D-shell 9-pin D-shell 25-pin
Connector Connector. ________________________

Figure 2.5 - Connection of the Programming Terminal to the PORT-B on the Power Supply Card

Table 2.2 - External Connections for the PORT-B

Name of Transmission
Pin No. | Signal Direction of Signal Function
2 SD From PSC to External Equipment | Transmitting data from PSC.
3 RD From External Equipment to PSC | Receiving data by PSC.
4 - - Connected to Pin No. 5.
5 - - Connected to Pin No. 4
6 - - Connected to Pin No. 20.
7 SG - Common for Signals.
9 +5VI From PSC to External Equipment | +5V power for optional equipment
20 - - Connected to Pin No. 6.

Important: When the PSC system is used as a system conforming to the
requirements for CE Marking, the external circuit to be connected to
the PSC Power Supply Card must be SELV.

The SELV is a circuit designed and protected to prevent voltage
between circuits possibly touched by operators under normal condition
or single fault condition and between touchable metal components
possibly grounded from exceeding 42.4 V peak and to prevent an
overvoltage exceeding 42.4 V peak from generating.
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2.2.5 PORT-C Terminals

The PORT-C terminals are a communication port for communicating with the
Remote Setter 9 and other equipment according to RS-485. Because of the
RS-485 standard, multi-drop connection is possible.

The communication port is provided with pull-up and pull-down resistors to prevent
communication signals from becoming unstable when the communication path is on
a high impedance condition.

MODBUS Protocol is used as the communication protocol.

Figure 2.6 shows an example of connection of the PORT-C, and Table 2.3 shows a
list of the external connections for the PORT-C.

For more information on the communication specifications and others, refer to the
Remote Setter 9 Instruction Manual.

Remote Setter 9 Power Supply Card
Terminal T i | SN75176 or
Block Cable M-53004 gl?glla Equivalent
1 or Equivalent n
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~
O T Twisted N
2 Pair 2
O O
3 3
O3t +O .
4 T 4
O i O
: : < -
@) > O 5 Power
6 : 6 Supply for
O @) Communi-
; 7 cation
' 8
To other O
Remote Setters ;
Figure 2.6 - Example of the PORT-C Connection
Table 2.3 - External Connections for the PORT-C
Terminal Name of Transmission
Number Signal Direction of Signal Function
1 - Both Direction PORT-C communication line. For
2 j communication with Remote Setter
9 via RS-485.
3 SG - Common of power supply for
communication.
4 - Output For PSC ready signal (normally
ON) (SYSTEM READY output)
5 -
6 FG - Center of noise filter.
7 ACH Input AC power supply (100 VAC).
8 ACL
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Important:

When the PSC system is used as a system conforming to the
requirements for CE Marking, shielded cable shall be used. In case
the cable is drawn out from control cabinet, connect the cable's
shielding braid of 10 millimeters or longer to the ground (earth) before
outlet of the cabinet. Also, the external circuit to be connected to the
PSC Power Supply Card must be SELV.

The SELV is a circuit designed and protected to prevent voltage
between circuits possibly touched by operators under normal condition
or single fault condition and between touchable metal components
possibly grounded from exceeding 42.4 V peak and to prevent an
overvoltage exceeding 42.4 V peak from generating.

Mechanical/Electrical Description
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CHAPTER 3
Troubleshooting

This chapter explains possible causes of troubles of the PSC Power Supply Card
and countermeasures to be taken. If several corrective actions are described
against a problem, take the first action first. If the problem cannot be solved by the
first action, then take the next one, and so on. As soon as the problem could be
solved, finish the troubleshooting.

ATTENTION: The Power Supply Card uses AC input voltage capable
of producing severe shock. Make sure to turn off the external AC
supply circuit breaker before inserting or removing the card or any
connecting wires. Failure to observe this precaution could result in
severe bodily injury or loss of life.

ATTENTION: Some of the following steps require that power is
applied to the Power Supply Card. Exercise care because hazardous
voltage exists. Failure to observe this precaution could result in severe
bodily injury or loss of life.

3.1 The POWER LED is not Turned ON

Problem : The POWER LED is not turned ON .

Cause . The possible causes of this problem are error in wiring,
non-connection of AC input power or defective internal circuit in the
Power Supply Card.

Measures : Use the following procedures to solve the problem.

Step 1. Verify with a voltmeter that the voltage between the AC
power input terminals (between terminals 7 and 8) is
within a range of 85 to 132 V (the recommendable voltage
is within a range of 100 to 110 V).

Step 2. Remove connectors PORT-A and PORT-B to verify that
there is no short-circuit after the connectors.

Step 3. Remove the Power Supply Card from the Back Plane to
check whether the Back Plane and/or the PSC5000
Control Card caused the problem or not.

Step 4. Check that the total power consumption for all the
installed cards does not exceed the specifications of the
Power Supply Card.

Step 5. Replace the Power Supply Card.

For the power consumption of each card, refer to PSC5000 System
Instruction Manual (IM 23014) or engineering manual for each card.
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3.2

The SYSTEM READY LED is not Turned ON

Problem . The SYSTEM READY LED is not turned ON.

Cause: . Possible causes of this problem are shutdown error, defective
internal circuits of the Power Supply Card, etc.

Measures : Use the following procedures to solve the problem.
Step 1. Check that the CPU OK LED on the faceplate of the
PSC5000 Control Card is ON. If it is not turned ON, fault
of the Control Card can be considered as the cause.
Replace the Control Card.

For the Control Card, see the PSC5000 Control Card Engineering
Manual (EM 23609).

Step 2. Replace the Power Supply Card.

3-2
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APPENDIX A

Technical Specifications

Ambient Conditions

- Storing Temperature

- Operating Temperature

- Humidity

Input Conditions

Input Power

Input Frequency

Input Capacity

Inrush Current

Instantaneous Power Loss
Holding Time

Leak Current

Output Characteristics
Channel 1 (Main Power)
- Voltage

- Current

: -20 degree C to 75 degree C

(-4 degree F to 167 degree F)

: 0 degree C to 55 degree C

(32 degree F to 131 degree F)

Note, however, that for an operating
temperature equal to or higher than
35 degree C, derating of 2%/degree C
is required.

: 20 to 85% RH, non-condensing.

: 85t0 132 Vrms AC

(Rated input voltage: 100 Vrms AC)

: 4710 63 Hz
: Max. 170 VA
: 45 Amps (at 100 VAC input and rated

output)

: 20 milliseconds

: Max. 3 milli-Amps

5V
: 9 Amps

Channel 2 (Power Supply for Communication)

- Voltage

- Current

5V
: 0.4 Amps

Channel 3 (Power Supply for Analog Input/Output)

- Voltage

- Current

. +H-15V
. Positive (+) side: 1.0 Amps

Negative (-) side: 0.7 Amps

(In case of MCPS-1, current of both
positive and negative sides is 0.5
Amps.)

Technical Specifications
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Communication

PORT-A

- Communication Specifications :

- Connection

- Use

PORT-B

- Communication Specifications :

- Connection

- Use

PORT-C

- Communication Specifications :

: With M4 Terminal Block (3P)

- Connection

- Use

SYSTEM READY Signal

- Output Specifications

- Allowable Voltage

Maximum Current

Minimum Load

Dimensions and Weight

Height
- Width
- Depth

Weight

According to RS-232C

: With D-shell 9-pin connector

(Recommended connector:
XM2A-0901, Hood: MX2S-0911
manufactured by OMRON Corp.)

: Communication with Graphic

Operation Panel and host computer
(general purpose)

According to RS-232C

. With D-shell 25-pin connector

(Dedicated cable M-82170)

: Communication with dedicated

Programming Terminal.

According to RS-485

(Recommended cable: M-53004 or
equivalent)

: Communication with Remote Setter 9

: Normally closed contact

: In Europe: 100 VAC, 30 VDC

In other countries than Europe:
250 VAC, 30 VDC

: 3 Amps (resistive load)

1 Amp (inductive load)

: 12 V/10 milli-Amps

: 220 millimeters (8.66 inches)
: 55 millimeters (2.17 inches)

: 200 millimeters (7.87 inches)

(not including projected portions)

: 2Kkg (4.4 Ibs)

A-2
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APPENDIX B

The following is a block diagram of the PSC Power Supply Card.

Block Diagram

PORT-A

c
< -8
'(5:_
S Sh
c
8 :»‘—g
-
Q EU)
1= E™
= o
(@]

Channel 2

SYSTEM READY

Power Supply(_

Power ON/OFF
Sequence

Y

A

[
o
I
Q
c
I g
PORT-B IS
» o
< g (O]
—>
LED[ T«
Terminal
Block
<
LED

Noise Filter

Power Supply
Channel 1

Y

Power Supply
Channel 3

Y

To Back
Plane

Block Diagram
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APPENDIX C
Timing Chart

Power ON/OFF Sequence

The following chart shows timing of each signal when power to the PSC System is
turned ON and turned OFF.

AC "“%Jt_m Wrms
Power
ACDET

(Internal)

Channel 1
(Main Power)

RL1 |

(LED]_) 100 milliseconds or longer )iOmllllseconds
> < i

PF IN — 1 | E——

410 milliseconds or longer 3 milliseconds

INIT

Power ON Sequence Power OFF Sequence

%
Y
A

A

Timing Chart C-1
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