Part | Basic Operation and Application of SR

Chapter | General Introduction to SR

SR intelligent controller is a new type of programmable controller, being
programmed by the use of Function Block Diagrams. The programming of SR is simpler and
easier to learn than that of a conventional PLC, which uses ladder diagrams and associated
instructions. The design concept, for the SR series products, includes a removable LCD
panel. The program can be written directly into the SR using this LCD panel. After
programming the LCD panel can be retained or removed and replaced with a cover. The cost
to the user can be reduced by multiple use of the LCD panel. The use of a computer is
recommended for more complex control schemes.

Equipped with voice module, SR-VPA or SR-VPD and remote module, SR-RCA
or SR-RCD, SR series can realize telephone remote, wireless remote, voice prompt, auto
dialing and so on functions. Also equipped with extension module, SR-20ERA, SR-20ERD
SR-20ETD or SR-20EGD, the inputs and outputs will be enlarged to meet your control
requirement. Mostly one SR machine can be connected with five extension modules at best,
(it is better you connect with the 3 extension modules)and there are 122 1/O points (74 inputs
and 48 outputs) at most.

SR intelligent controls series can be used in local and remote control,
communication, networking and monitoring. SR is widely used in many fields of industry,
commerce, mining, agriculture, home automation etc.

1.1 Structure of SR Series

SR Main Machine Hardware Structure:
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Fig.1.1 SR 12 Point Main Machine

1. Input of Power (AC or DC) (AC110-220V), (DC12-24V)
2. Input Wiring Terminal
3. SR-HMI or SR-WRT



4. Communication Interface
5. Output Wiring Terminal (Relay output type or transistor output type)
6. LCD Display Panel
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Fig.1.2 SR 22 Point Main Machine

1. Input of Power (AC or DC) (AC110-220V), (DC12-24V)

2. Input Wiring Terminal

3. SR-HMI or SR-WRT

4. Communication Interface

5. Output Wiring Terminal (Output of relay or electronic transistor)
6. LCD Display Panel
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. 2 Naming Rules of SR Series
Relay (Type Name) SR ——XX M/E R/TIG A/D C

Super Relay J

1/0 Points «—

Main/Extension <

Relay/Transistor <

AC/DC (Power Type) <

Real-time Clock Function <

Note: M means main machine, E means extension module



R means relay output, T means NPN type transistor output,

G means PNP type transistor output

A means AC type, D means DC type

C means with real-time clock,

1.3 Specifications and Type of SR

Type Power Input Output Remarks

1 SR-12MRAC | AC110-220V | 8 points AC input 4 point relay output Machine with real-time clock

2 SR-12MRDC | DC12-24V 8 points DC input | 4 point relay output Machine with real-time clock
(6 points analog)

3 SR-12MTDC | DC12-24V 8 points DC input | 4 point NPN type transistor | Machine with real-time clock
(6 points analog) output

4 SR-12MGDC | DC12-24V 8 points DC input | 4 point PNP type transistor | Machine with real-time clock
(6 points analog) output

5 SR-22MRAC | AC110-220V | 14 points AC input | 8 point relay output Machine with real-time clock

6 SR-22MRDC | DC12-24V 14 points DC input | 8 point relay output Machine with real-time clock
(8 points analog)

7 SR-22MTDC | DC12-24V 14 points DC input | 8 point NPN type transistor | Machine with real-time clock
(8 points analog) output

8 SR-22MGDC | DC12-24V 14 points DC input | 8 point PNP type transistor | Machine with real-time clock
(8 points analog) output

9 SR-20ERA AC110-220V | 12 point AC input | 8 point relay output

10 | SR-20ERD DC12-24V 12 point DC input | 8 point relay output

11 | SR-20ETD DC12-24V 12 point DC input | 8 point NPN type transistor

20 point extension module
output
12 | SR-20EGD DC12-24Vv 12 point DC input | 8 point PNP type transistor
output
13 | SR-VPA AC110-220V | Telephone voice module, auto-dialing alarming telephone and remote control by telephone
14 | SR-VPD DC12-24V




15 | SR-RAC AC110-220V
Remote receiving module
16 | SR-RCD DC12-24Vv
17 | SR-TC 3VDC (two units No. 5 batteries) Remote transmitter
18 | SR-HMI LCD programming panel
19 | SR-EHC Connection set of SR-HMI
Remotely connect SR machine and SR-HMI to place the SR machine and so on into the case conveniently and
put the SR-HMI out the case for observation and operation.
20 | SR-PC The decorating cover on the SR (no needing to use this cover when using SR-HMI)
21 | SR-CBA AC type Connecting bridge, to connect the machine and the external expanded model.
22 | SR-CBD DC type
23 | SR-ECBA AC type (one on each side, to combine one pair) | Lengthened connecting bridge,
24 | SR-ECBD DC type (one on each side, to combine one pair) | To remotely connect the machine and the extension module.
25 | SR-LC The decorating cover of the connecting cable.
(If using SR-CBA or SR-CBD, then there is no need to use this cover.) (One on each side)
26 | SR-CP Communication interface wire between SR and PC, to realize the programming, analog and slow monitoring
function of the PC to the SR.
27 | SR-EANT Lengthened connecting antenna between SR-RCA and SR-RCD. Remotely connect SR-RCA and SR-RCD.
It can conveniently put SR-RCA and SR-RCD in the tank and put SR-EANT out of the tank.
And it won’t affect the remote control.
28 | SR-AUD The recording microphone and the wires between the sound card and the SR-VPA/SR-VPD.
29 | SR-WRT Programming Panel

A Warning

The types, which are divided into the AC or DC type, must be of one power input type in one
system, if they are wanted to be set and used into the system. That is to say that, the machine
of AC type must be used with AC type extension module and other machines of AC type. And
the machine of DC type must be used with DC type extension module and other machines of
DC type.

1.4 Features of SR
1. Removable programming panel with Liquid Crystal Display (SR-WRT)



There is an operating panel with LCD display on the front side of SR. You can
directly edit the control program for SR by using the operating keys on this panel. This liquid
crystal programming panel is removable, and it can be deviated from the machine by the
private interface wire SR-EHC to realize the remotely programming. It can be flexibly set up
according to your needs. When needed, it can be plugged in. When not needed, it can be
removed and replaced with an ordinary front cover SR-PC. Thus the cost can be widely
reduced.

JAN Warning

SR-WRT panel shall be plugged in or removed only after AC or DC power has been turned
off.

2. Flexible Human-machine Interface (SR-HMI)

Comparison with conditional LCD, we provide with 64 human-machine
interfaces. When using SR-HMI, users can add the human-machine interfaces no more than
64 according to the demand. On the LCD it will display the following data, such as time,
status of input & output, counter, timer, analog and so on information. When using, user can
modify, add or delete the interface. Thus a free and easily using LCD function block is given
to the user.

3. Well-featured and compact design
If you are thinking of improving the application of your equipment, SR provides
very many features. SR is very compact.
71mmX106mmX67mm (12-point main machine/voice module)
126mmX106mmX67mm (22-point main machine/20-point extension
module /remote control receiver)

4. With the function blocks used for programming, the program storage capacity of SR is
large.

The control functions of SR can be implemented only with function blocks
incorporated into a function block diagram. The same level of control implemented by a
conventional PLC would require a much larger and more detailed program. When several
function blocks are linked together in a specific way, then relatively complicated control
functions can be implemented. SR has a storage capacity of programs for up to 128 function
blocks. There is a large application resource to satisfy the requirements for complicated
control. A program, when downloaded into SR will never be lost, as SR does not rely on a
battery for the memory function.

5. External Extendable Input/output

SR series machine can be connected with the relative SR-20E Extension Module.
Thus it can be extension to 20 points input/output once (12 points input and 8 points output).
One set of SR series machine can be externally connected with 5 extension modules. Thus 22
points machine can be extension to 120 points input/output (74 points input and 48 points
output). And it gives you a large storage capacity of your control.



A Note:

One SR main machine can be connected with 5 extension modules at most. Two extension
modules are recommended to connect with one SR main machine. Otherwise the speed of the
running will be slow.

6. Real time clock function (Only main machines with RTC have this function.)

SR series intelligent controller has the real time clock recording function. It can
run and time according to the random time of your desiring and the accuracy can reach
second, which make your control of time be correct and accurate. And you can set 127
periods of different time. It is suitable for the system that needs the time control.

7. Analog input and transmission (The IA ports of DC type main machines have the analog
input function.)

In addition to receiving a switching input, SR can also receive the analog input to
implement the control of temperature, humidity, pressure, flow, level unit, etc., and transmit
them remotely to a computer for monitoring.

8. Security cipher code function

SR is provided with protection for the programs downloaded into it. A security
cipher code can be set before programs are written. The programs can then only be modified
after the correct cipher code is entered.

9. Telephone function

SR is equipped with telephone and voice function blocks. It is possible to dial
directly through a telephone line after the required telephone number has been preset. SR can
be dialed automatically, when the conditions are satisfied so as to implement advice or alarm
functions. Moreover, SR can also receive remote signals transmitted through a telephone line
in order to control the terminal equipment.

A Note:

It is necessary to configure SR-VPA/VPD multifunctional voice block for the implementation
of telephone function and voice function.

10. Wireless Control

Wireless control functions can wirelessly remote control the SR to realize the
control to the voice module, input/output. This function can be used in some specific control
site, such as the control to the start and stop of SR with no means by hands, or control the SR
at site in the working house. Using wireless control module it will be readily solved. In
general, wireless control function can make it convenient to realize the control to the SR.
11. Voice function

SR can provide voice recording and broadcasting back functions for the
automatic control industry, creating intelligent controls, which can give audible voice
outputs, both locally and through remote speakers.



12. Analog Keys

32 function keys are provided. The function of these keys is the same as IN (Input
10-1n), relatively the same as the soft switch. On the LCD panel, all the defined function keys
are displayed. Also the explanation and the password protection function of each function
key can be show in Super Relay Logic. The Super Relay Logic provides 8 function keys
pages and in each page there may be 4 function key.

13. Super Relay Logic: Free Programming Software

The control program can be downloaded directly, with the use of the LCD panel,
into a SR unit. With more complicated control schemes the use of an ancillary computer,
loaded with SUPER RELAY LOGIC software, is recommended. The control program can
then be written into the memory of the SR is a very friendly human-machine interface
programming software. It can edit the function diagrams and also can analogously run the
written program. It provides an off-line testing function to the user. This feature overcomes
much of the possible inconveniences normally experienced with on-line testing and
commissioning. The system can be proven before being put into actual service. SUPER
RELAY LOGIC will not only guide you to implement the editing of the control programs,
but will also perform the real-time monitoring for the field environment and the operational
conditions of SR.



Chapter Il Installing and Wiring of SR

2.1 Installing of SR
2.1 Installing Method
SR is little and it is suitable for fitting inside panels or machinery within it’s
specification criteria. The installation of SR is quite simple:
1. Use a standard 35mm DIN rail for installation of SR as shown in Fig. 2.1.
2. Use the two diagonal clearance holes on SR for direct mounting.

DIN Rail

Fig. 2.1 Use standard DIN rail for installation of SR

ANotes:

1. The LCD of the SR is removable. Hold the two sides of the machine and pull.

2. Do not remove the LCD panel whilst the SR is powered, otherwise the SR and LCD panel
may be damaged and endanger the personal safety of the user.

2.1.2 Installation Dimensions
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Fig. 2.2 Installation Dimensions of SR-12 Series (mm)
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Fig. 2.3 Installation Dimension of SR-22 Series (mm)
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Fig. 2.4 Installation Dimensions of SR-VP Series Voice Module (mm)
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Fig. 2.5 Installation Dimensions of SR-20 and SR-RC Series (mm)

2.2 Wiring of SR

A screwdriver with a spade tip width of 3mm is used for the wiring of SR. The maximum
cross sections of the wires that can be inserted into the terminals are determined according to
the following sizes:

X 1x2.5mmz2
X 2x1.5mmz2

2.2.1 Connection Power Supply

1. SR-12MRAC, SR-22MRAC, SR-20ERA, SR-VPA, SR-RCA are AC types. The rated
power supply requirement for them is 110-240VAC, 50/60HZ. The range of the grid voltage
is 100VAC to 240VAC. The consumption power of SR-12MRAC and SR-22MRAC is
separately 3W and 5W representatively.

2. SR-12MRDC, SR-12MTDC, SR-12MGDC, SR-22MRDC, SR-22MTDC, SR-22MGDC,
SR-20ERD, SR-20ETD, SR-20EGD, SR-VPD, SR-VCD are DC types. The supplying DC
voltage is12VDC and 24VDC. The range of the voltage is 12VDC to 24VDC. The
consumption power of SR-12MTDC, SR-12MGDC,SR-22MTDC and SR-22MGDC is 2W
both.

The power connection for SR is as shown in the following drawings:
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Fig. 2.6 AC Type

2.2.2 Connecting Inputs
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Fig. 2.7 DC Type

The input to SR can be either digital, such as on/off switches etc., or analog, such
as pressure, temperature, humidity, flow, etc. The specific requirements are as follows:

Type SR-12MRAC SR-12MRDC SR-12MTDC SR-12MGDC
Demand SR-22MRAC SR-22MRDC SR-22MTDC SR-22MGDC
Switch Status 0 <40VAC <5VDC <5VDC <5VDC
Input Current <0.24mA <1.5mA <2.8mA <2.8mA
Switch Status 1 =85VAC =10VDC =10VDC =10VDC
Input Current Typical 0.24 mA | Typical 3mA Typical 3 mA Typical 3 mA
Analogue Input No AO0~A5/A0~A7 | A0O~A5/A0~AT | AO0~A5/A0~AT7

Note:

1. For SR-12MRDC, SR-12MTDC, SR-12MGDC, SR-22MRDC, SR-22MTDC and
SR-22MGDC,that can receive analog input. They can be set to analog input or digital input
as either may be used in the program. They will be recognized as analog inputs when the
input terminal is connected with an analog function block, and they will be recognized as
digital inputs when the input terminal is not connected with an analog function block.

2. The analog inputs require OV ~ +10V voltage signals. These are divided equally in 0.1V
increments. In programming, all the block parameters related to the analog inputs are based
on the minimum increment of 0.1V.
3. They can be recognized as digital input when the input voltage is more than 10.0V and
cannot be recognized as an analog input.
4. For the digital input off, when the switch status changes from 0 to 1, the time of Status 1
must be greater than 50ms, and when the switch status changes from 1 to 0, the time of
Status 0 also must be greater than 50ms.

Connecting SR is shown as in the following figures:
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Fig. 2.8 AC Type

Fig. 2.9 DC Type
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Fig. 2.10 DC Type (Analog)

2.2.3 Connecting Outputs
1. Requirement for the relay output

following figure 2.11:
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Fig. 2.11 Relay Output

ACIDC
supply

2. Requirement for the electronic transistor output:
The load connected to SR must have the following characteristics:
The maximum switch current cannot exceed 2A.

Various loads such as lamp, fluorescent tube, motor, contactor, etc., can be connected
to the outputs of SR. The max. ON output current that can be supplied by SR, is 10A for the
resistance load and 2A for the inductive load. The connection is in accordance with the
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when the switch is ON (Q=1), the maximum current is 2A.
there are two type transistor output: the one is equivalent NPN type, for example,
SR-12MTDC and SR-22MTDC.
The connection is in accordance with the following figure 2.12-1:

L+

C

L+ It g pe g ed g5 pa 85

DODEDDDDDDDD

T

/ xn —

/ e

EE F3

— L1

SR-HMI F4

‘ QAd Qal Lu,g =1’} :>
2]
L —T

Fig. 2.12-1 The NPN Transistor Output

ANotes:

1. The connecting voltage must be =24VDC and the load currency must be DC.

2.The =7 terminal of the output wiring must be connected with the DC positive voltage,
And it must be connected withthe ‘M ” terminal of the SR power. a load must be

E2]

connected with The  +” termina of the DC positive voltage.

The other is equivalent PNP type, for example, SR-12MGDC and SR-22MGDC.
The connection is in accordance with the following figure 2.12-2:
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Fig. 2.12-2 The PNP Transistor Output

ANotes:

1. The connecting voltage must be =24VDC and the load currency must be DC.

2.The “+” terminal of the output wiring must be connected with the DC positive voltage,
And it must be connected withthe L+ " terminal of the SR power. a load must be

E2]

connected with The =" termina of the DC positive voltage.

2.2.4 Net-connecting of SR Series

SR series machine can be connected with voice module, remote control module,
extension module together and use. They must be the same type.

That is to say that the AC types are connected with the AC types and the DC
types are connected with the DC types.

1. SR-12MRAC and SR-20ERA, SR-RCA or SR-VPA Connecting Diagram
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Fig. 2.13 Notes: Input Voltage AC110-220V
2. SR-12MRDC and SR-20ERD, SR-RCD or SR-VPD Connecting Diagram
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Fig. 2.14 Notes: Input Voltage: DC 12-24V

3. SR-12MTDC and SR-20ETD, SR-RCD or SR-VPD Connecting Diagram
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Fig. 2.15 Notes: Input Voltage: DC 12-24V
4. SR-12MGDC and SR-20EGD, SR-RCD or SR-VPD Connecting Diagram
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Fig. 2.16 Notes: Input Voltage: DC 12-24V

ANotes:

1. The connecting voltage of the transistor type output control must be =24VDC and the
load voltage must be DC.

2. Each machine can be connected with 5 extension modules at best, and it is better you
connect with the 3 extension modules, one voice module and a remote control
module at most.

3. The address of the extension module is set to be 1-5. (For details please consult the
contents of Chapter VII)

4. The AC type machine must externally be connected with voice module, extension module
and remote control of AC type. And the same with the DC type machine.

A Danger

1.Current safety regulations do not permit the connection of different phases to the input.
2.Power and input must same phases

3.Do not touch the input and output points and power input points at SR working.
4.Don’t touch or take down the link bridge SR-CBA/CBD at SR working.
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