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B Technicians in charge of system maintenance.

B Installation personnel.

1.4 Document Conventions
1.4.1 Menu

The menu commands are described as [], such as [Reset], [Download], [Add Device].

The names of window and dialog are described as bold font, such as Device Library, Library,
Device Property.

1.4.2 Mouse

B Point to: move mouse pointer on an object.

Press: press the left mouse button once and keep.

Click: Press the left mouse button once and release.
Right-click: Press the right mouse button once and release.

Double click: quickly press the left mouse button two times and release.

Drag: Press and hold the left mouse button while moving the mouse.

1.4.3 Keyboard

The names of ing * sec

2 Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved
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1.5 Catalog

LKS Safety Control System Instruction Manual
Safety FA-AutoThink User Manual

LKS Safety Control System Product Manual

1.6 Terminology

Profibus —DP | Standard Bus Protocol, used to high-speed data transfer of the field layer

Safety communication protocol, describing the communication between safety
PROFIsafe .

peripherals and safety controller
Quality bit The effectiveness of the channel data is identified by adding several bit quality data to

y the channel data

Decided by the two position toggle switch in the main control module of this

System A

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 3
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Chapter 2 Overview of Hardware
System

LKS is a safety control system developed by HollySys, and meets the requirements of system
capability of safety integrity level SIL2 with large capacity, high availability, superior performance, fast
response characteristics, can be widely used in rail transportation, petrochemical, fine chemical
industry, oil and gas pipeline transmission, hospital safety equipment, rail vehicle maintenance station
and enterprise ESD system. Control system are composed of controller and the IO module to
complete the functions of data acquisition, logic operation, action output, human-computer interaction
and so on, so as to realize the security protection function.

2.1 System Characteristic
2.1.1 High Availability

1) Dual rack redundant structure, including power redundancy, controller redundancy and
network redundancy.

(2) In redundancy mode, the system can still run when there is a single fault.

2.1.2 Fast Response
(1) The typical time of redundancy switching is 90 ms.
(2)  The minimum time of task scheduling is less than100 us.

(3) The fastest control cycle of loop is 50 ms.

2.1.3 Large Capacity
(1)  Single-DP network, 124 10 slaves can be added.
(2)  The IO capacity supported by the system is more than 900 points.

2.1.4 Easy Maintenance

(N More than 10,000 logs are recorded by logging tools, including abnormal operations, faults
and other information.

(2)  Module information and diagnostic information of each module can be obtained respectively
through Module Information Instruction Library and System State Instruction Library.

(3) Each module is hot-swappable.
4) Update the system by SD card or Safety FA-AutoThink software.

(5)  The system is compatible with general IO modules of LK series.
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2.2 Hardware Components and Structures

LKS safety control system adopts the dual backplane redundant structure, install a control unit on the
two backplanes respectively as A series and B series. Each control unit consists of the following
components:

H HollySyS

JrollySY®

Figure 1 LKS Control Unit Components

1 LK921S safety 24V power adapter module
2 LK220S safety main control module
3 LK240S safety redundant communication module
4 LK249S Safety Master Station Communication Module
5 LK130 4 slot local backplane module
1. Safety 24V power adapter module

Dual 24V DC inputs are converted to single 24V DC output by redundant processing, it provides
24VDC power supply for the 4 slot backplane.

2. Safety main control module

Safety main control module LK220S supports single and redundant configuration. Module contains
two 10/100 Mbps Ethernet interfaces to connect engineer station and operator station, to download
the user program and upgrade controller. And also as a Modbus TCP master/slave station to
communicate with other devices. You can upgrade controller via SD card slot in panel. The controller
runs in the different mode by changing the position of key switch. In redundancy configuration, two
controllers are in master —slave relationship, and the mduzx lati”
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3. Safety redundant communication module
It is used to complete the redundant communication between A and B frame with fiber cable.
4. Safety Master Station Communication Module

LK249S module includes two DB9 communication interface, connected to the expansion backplane
LK117 / LK118 by DP cable, establish the communication connection with IO module. LK249S module
exchanges data with safety main control module via the bus in backplane.

5. 4 slot local backplane module

Itis used to install the LK220S, LK921S, LK240S and LK249S. It supports high-speed local backplane
bus for data exchanging between modules.

o LK240S and LK249S can be installed in SLOTO and SLOT1, and installation slot
' must be consistent in dual rack.

* LK220S, LK240S, LK249S, LK921S and LK130 need to be installed in the cabinet.
e LK220S, LK240S, LK249S, LK921S and LK130 are designed in pollution degree 2.

e  Above modules should be installed inside a metal cabinet, IP rating of the cabinet no
less than IP41.

Topological structure schematic diagram of LKS safety control system is shown in Figure 2:
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Figure 2 Schematic diagram of LKS safety control system

2.3 Hardware Product List

Hardware products of LKS safety control system mainly include backplanes, power modules, main
control module, communication modules, 1/0O modules and attachments, as shown in Table 1.

Table 1 LKS System Hardware Product List

Extended backplane, 11-slot, 385x166x55.5 mm, with
LK117 DB9 hole receptacles applied to DP interfaces, provided [None
pluggable with I/O terminals

Backplane Extended backplane, 5-slot, 210x166x55.5 mm, with
LK118 Type-D 9-pin receptacles applied to DP interfaces,|None
provided with pluggable I/O terminals

LK130 4 slot local backplane module, 235x166x44.3 mm None

8 Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved
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Safety 24V power adapter module, input voltage: 12~30
Power supply LK921S VDC, with independently pluggable input terminals None
QS10.241 |DC power supply, 24VDC output with switch output None
667 MHz, bit instruction: 0.013ms/K, program memory:
Main control LK220S ([32MB, power-loss retentive memory 512KB, supporting [None
redundancy
LK232S Safety Proﬂbgs-DP bus repeater module, with terminal AB
resistance switch
Communication Safety Master Station Communication Module, double
LK249S : None
modules DB9 female sockets, supporting hot plug
LK240S S_afety redundan_t C(_)mmunlcatlon module, dual optical None
fiber communication interface of LC type
LK610S [Safety 8 channels digital input module DO
LKE11S Safet)_/ 8 channels digital input module with LFD DO
Function
Al LK411S [Safety 8 channels analog input module Al
Safety 8 channels digital output module, MOSFET output,
Be LTS capacity 0.5 A, 10~30 VDC =0
SOE LK630S  Safety 8 channels digital input module (with SOE function) DO

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 9
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2.4 Model Selection and Planning

2.4.1 Power Capacity Calculation and Configuration

For the sake of security, it is suggested that the total power consumption of all the modules shall not
exceed 70% of the selected power supply. Refer to Table 3 for the power consumption of the modules.
The table only represents the LKS system power capacity. The field power capacity of the LKS Series
(that is, power supply to switch, load, field devices including transmitter, etc.), shall be determined
according to the specific load of each I/O channel. Refer to each I/O module section.

supply on the field side will cause damage to the system hardware.

e To ensure electrical isolation between the field and the system, system power supply
and field power supply should be configured separately; otherwise abnormal power

e Power supply module of the system must be certified by UL and meet class 2.

Table 3 Power Consumption of Hardware Modules

Safety main control module | LK220S |24 VDC 300 mA 7.2W
DI LK610S |24 vDC 50 mA 1.2W
Al LK411S |24 VDC 100 mA 24 W
DO LK710S |24 vDC 50 mA 1.2W
10 Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved
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SOE LK630S |24 VDC 50 mA 12W
LK232S|24 VDC 60 mA 1.44 W

Communication module LK240S |24 VDC 250 mA 6 W
LK249S |24 VDC 200 mA 4.8 W

2.4.2 Ethernet Connection

LK220S module provides dual-redundancy Ethernet interface, with the standard RJ45 interface and
unshielded twisted pair as the transmission medium. X1 interface default as network segment 128, IP
address default as 128.0.0.250. X2 interface default as network segment 129, IP address default as
129.0.0.250. For the sake of network reliability, network segments 128 and 129 configure switches
independently.

The Ethernet interface (Ethernet) can connect the safety main control module to the industrial
Ethernet, communicating with an external device based on standard TCP/IP protocol or other
protocols, thus providing an open distributed automated network platform for the user.

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 11
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Figure 3 Network Connection of LKS System
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Connecting the programming device via the Ethernet, the user can download and upgrade the
firmware. It can remote real-time monitor and operate to the controller by connecting the HMI device.

2.4.3 PROFIsafe Network Connection and Calculation

As shown in Figure 3, it can cascade multiple extension backplanes to extend system via the
redundant PROFIsafe bus interface (DP1, DP2) on LK249S module. It shall adopt LKA104 modules to
connect DP interface between backplanes, with the communication rate 187.5 kbps, 500 kbps,
1.5Mbps, 3 Mbps, 6 Mbps optional and shielded twisted pair as transmission medium.

For the I/O extended by PROFIsafe, it shall carefully calculate its node capacity before configuring the
LKS safety control system, estimating whether all the 1/O bus scanning period can meet the specific
project requirements.

Capacity of node: 10 slave station up to 124 on PROFIsafe segment, node address from 2 to 125. 1 is
fixed to the address of the main controller, with 2~125 are for the I/O modules.

Calculation of bus scanning period: even when it is feasible to calculate the capacities of node, to
meet the speed requirement of a specific engineering project, it finally shall still calculate the bus
scanning period.

2.4.4 PROFIsafe Bus Scanning Period

When configuring the DP slave scale, the entire DP polling cycle should not exceed 150ms. Refer to
Table 4 for roughly estimating DP polling cycle in current DP scale (Note: Table 4 as a reference value
of polling cycle for single slave station).

DP polling cycle is the total time to poll

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 13
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tsggsgéture ambient| 4o _470 , EN60068-2-14, Test Na

Relative humidity 5% 95%, no condensation, EN60068-2-30, Test Db
Operating altitude <2000m

Storage altitude <3000m

Electrical Safety

Meet the requirement of IEC 61131-2,IEC 61010-1,IEC 61010-2-201. Enclosed,
SELV/PELYV circuits.

Isolation withstand voltage
(field to the system)

500V AC test 1min., leak current no greater than 5SmA

Overvoltage category

IP protection class

IEC60529 IP20 (preventing the entry of external things of size over 12 mm,
non-watertight)

Pollution degree 2
Sinusoidal
vibration 0.5G @ 10 to 150Hz, 3 axis, 20 times per axis, IEC 60068-2-6
(Endurance)
Vibration
Sinusoidal 3.5mm @ 5 to 8.4Hz, 3 axis, 10 times per axis, IEC 60068-2-6
vibration
(Operational) 1G @ 8.4 to 150Hz, 3 axis, 10 times per axis, IEC 60068-2-6
Shock Half sinusoidal, 15G peak for 11ms, 3 axis, 18 times in total, IEC 60068-2-27

Impact (Operational)

(0.5£0.04)J, 3 times per spot

EMC

Radiated IEC 61131-2, EN 61000-6-4, EN 50121-4
Emission

Conducted

Emission IEC 61131-2, EN 61000-6-4, EN 50121-4

Electrostatic

. IEC 61000-4-2 Contact discharge +6 kV, Air discharge +8 kV.
Discharge

IEC61000-4-3
80MHz~1000MHz, 20V/m
1.4GHz~2.0GHz, 10V/m
2.0GHz~6GHz, 5V/m

80 % AM (1 kHz)

Radio-frequency
electromagnetic
field radiated
Immunity

Power-frequency
magnetic  field
immunity

IEC 61000-4-8 100 A/m (50 Hz)

AC power port:
2kV (5/50 ns, 5 kHz and 100 kHz)

Electrical fast [ 4KV (5/50 ns, 5 kHz and 100 kHz)

transient/Burst Signal port:

2kV (5/50 ns, 5 kHz and 100 kHz)
2kV (5/50 ns, 5 kHz and 100 kHz), DIO with shielded lines.

AC power port:
2kV CM, 1kV DM

Surge 4kV CM, 2kV DM

Signal port:
2kV CM

14
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IEC61000-4-6
Conducted RF 2
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LK117 11 slot extended backplane module 1740 ¢
LK118 5 slot extended backplane module 880¢g
LK130 4 slot local backplane module 940 g
LK220S |Safety main control module 3904¢
LK921S |Safety 24V power adapter module 380 g
QS10.241 | DC Power Supply 900 g
LK232S |Safety Profibus-DP bus repeater module 170 g
LK240S |Safety redundant communication module 3704¢g
LK249S | Safety Master Station Communication Module 370 g
LK610S |Safety 8 channels digital input module 200 g
LK411S |Safety 8 channels analog input module 190 g
LK630S |Safety 8 channels digital input module (with SOE function) 200 g
LK710S |Safety 8 channels digital output module 200 g
LKA103 Capacitor power supply box module 20¢g
LKA104 |Profibus-DP bus connector mdule 3049
LKA105 |Fiber jumper 1409
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Chapter 3 Installation and Wiring

3.1 Layout Planning and Installation

Based on power capacity planning, network planning and node capacity planning mentioned in the
previous Chapter, by giving full consideration to all factors, it can consider the layout and installation of
the modules on the backplane after having determined the quantities and configurations of safety
main control modules, I/0O modules and backplanes.

3.1.1 Space Layout

When placing a LKS backplane, it shall consider keeping enough room for ventilation, which can also
facilitate the engineering personnel in terms of successful wiring, routing and installation, etc.

Installation space

35mm

somm. |LK921S[LK220S|LK240S|LK2495

35mm
Communication
10| IO 10 10 10 10 10 10 10 10
50mm Module 50mm
it (DR 0RENEE NN
i1
35mm

Figure 4 Spatial Layout Requirements Relating to LKS Backplane Installation
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3.1.2 Backplane Installation

3.1.2.1 Installation of Local Backplane

The LK130 backplane is surface mounted. A pair of mounting holes is provided at both ends, fastened
to the mounting surface with M5 screws. The mounting surface shall be smooth, clean and even.
Refer to Figure 5 for the hole size (Unit: mm).

| 215mm |

GB/T6560 M5 x 10 cross recessed pan head thread forming screws
Figure 5 Hole Size on Local Backplane
The LK130 backplane is fixed by screws. Firstly drill 4 mounting holes on the mounting surface

according to the hole size, with an aperture of 5 + 0.5 mm. The specific installation steps as following:

Step 1. Select a M5 cross recessed head screw and screw it into the mounting hole for about 2/3 of
the threads, keeping a clearance between the screw and the mounting surface.

Step 2. Put the local backplane mounting hole in alignment with the screw, slightly push down to fix
the screw into the mounting hole tightly, then fasten the screw.

18 Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved



| SRk Chapter 3 Installation and Wiring

HolluSus

Figure 6 Installation Diagram of Local Backplane
Since the service life of all the electrical equipment continuously working with a higher ambient
temperature is shortened, the ventilation of the electrical equipment must be considered carefully.

The LKS safety control system adopts radiation through natural convection. Therefore, some
requirements are put forward for the installation mode and the placement space of backplanes, thus
ensuring that the PLC equipment is sound in ventilation and radiation.

' 1 1 Ventilation Holes

' ' '\ Ventilation Holes

Fixed surface Front panel

|

>30cm

Figure 7 Correct Installation of The backplane

3.1.2.2 Installation of Extension Backplane

The LKS extension backplane is surface mounted. A pair of mounting holes is provided at both ends,
fastened to the mounting surface with M4 screws. The mounting surface shall be smooth, clean and
even. Refer to Figure 8 for the hole size (Unit: mm).

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 19
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Figure 8 Hole Size on Extension Backplane

The extension backplane is fixed by screws. Firstly drill 4 mounting holes on the mounting surface
according to the opening size, with an aperture of 4.5£0.5 mm. The specific installation steps as
following:

Step 1. Select a M4 cross recessed head screw and screw it into the mounting hole for about 2/3 of
the threads, keeping a clearance between the screw and the mounting surface.

Step 2. Put the extension backplane mounting hole in alignment with the screw, slightly push down
to fix the screw into the mounting hole tightly, then fasten the screw.

Fixed surface

(1)

Figure 9 Installation Diagram of Extension Backplane

3.1.3 Protection Key

The I/O wiring is in the extension backplane, not in the module, so it must provide a coded protection
key to prevent the module from being damaged when being plugged into an improper slot.

The protection key of the LKS Series is located on the module and extension backplane. The code of
a protection key for the LKS Series includes two digits. One digit is letter from A to F, and other digit is
number from 0 to 5, The combination of these two digits can provide 36 code positions (AO~F5).

Only 10 module and communication module can set protection key code, specific modules and
protection key code refer to Table 1.

The protection key on the module is of a female mold. Each type of electrically compatible module is
allocated with a unique code, which is fixed and unable to modify upon delivery. The protection key on
the extension backplane is of a male mold, able to rotate to fit into the plugged module.

20 Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved
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LK411S as an example, the protection key code of the module is A1l. When installing the module,
rotate the protection key for the corresponding slot on the backplane to A1, which corresponds to the
protection key position of the module, then plug in LK411S, as shown in Figure 10.

Protection key code: Al

Protection key setting in backboard is consistent with module,

e gmetoreei D amen duln stk el b 1
— i e T i

Figure 10 Set Protection Keys for LKS odule

3.1.4 Module Installation and Disassembly

3.1.4.1 Installation and Disassembly of System Module

Installation steps as shown in Figure 11 about LK921S, LK220S, LK249S, LK240S in LK130
backplane.

Step 1. After importing hole on the module and importing column on upper and lower ends of the slot
are aligned, insert the module level, until completely into the bottom in slot.

Step 2. Using screwdriver to tighten fixing screw at the upper & lower ends.

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 21
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Insert module‘

Using screwdriver to tighten screw
in the upper and lower ends

¢

Figure 11 Install Module

B Points for attention

O When LK240S module is installed with power on, synchronous optical fiber must has

been inserted into the module.

O Ensure that the position in backplane of A and B frame is consistent when you install the

LK240S and LK249S module.

Disassembly, loosen the screw in top and bottom ends of the module, and then pull out the module

level, as shown in Figure 12.
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Using screwdriver to unscrew screw
in the upper and lower ends

Pull out module
Figure 12 Dismantle Module

3.1.4.2 Installation and Disassembly of IO Module

10 modules are installed on extension backplane. After setting the protection key on the backplane
properly, install the module by plugging in it according to Figure 13. After the module is installed and
debugged, it can fix each module on the backplane with M3x20 screws prior to commercial operation.
Each module requires one screw that is positioned on the top of the module. Note: to protect module
from being damaged, movement shall not be too much when tightening the screw (3~4kgf-cm).
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Pressing the bayonet lock
4. in here hard

Insert the modygaie-fryy. > i
bottom after importing ‘ “\‘ A i
column and importing l\i" AT
hole are aligned.

Insert the module When®, ol hear the

‘click” sound. indicating ‘
maodule has been installed

Pull out the: el

Figure 13 Installation and Disassembly of IO Modules

3.1.5 Installation of QS10.241

1. Dimension

The power module adopts 35mm DIN-rails according to EN 60715 or EN 50022 with a height of 7.5 or
15mm.

The DIN-rail height must be added to the unit depth (117mm) to calculate the total required installation
depth, with mounting slot on the back, installation dimensions as shown in Figure 14 and Figure 15.
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Width: 60mm
2.36"

Figure 14 Front View

Height: 124mm, 4.88"

Figure 15 Side View

2. Installation method
B Wall mounting

You can use follows bracket to mount the power supply onto a flat surface without utilizing a
DIN-Rail.
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Figure 16 Wall Mounting Bracket

B Side mounting

You can use follows bracket to mount Dimension units sideways with or without utilizing a
DIN-Rail. The two aluminum brackets and the black plastic slider of the unit have to be detached,
so that the steel brackets can be mounted.

For side way DIN-rail mounting, the removed aluminum brackets and the black plastic slider need
to be mounted on the steel bracket.

(b)

Figure 17 Side Mounting without DIN-rail Brackets

B Installation requirements
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O

This device may only be installed and put into operation by qualified personnel.

O This device does not contain serviceable parts. The tripping of an internal fuse is caused by
an internal defect.

O If damage or malfunction should occur during installation or operation, immediately turn
power off and send unit to the factory for inspection.

O Mount the unit on a DIN-rail so that the output terminals are located on the top and the input
terminals are located on the bottom of the unit.

O This device is designed for convection cooling and does not require an external fan. Do not
obstruct airflow and do not cover ventilation grid (e.g. cable conduits) by more than 30%!

O Keep the following installation clearances: 40mm on top, 20mm on the bottom, 5mm on the
left and right sides are recommended when the device is loaded permanently with more than
50% of the rated power. Increase this clearance to 15mm in case the adjacent device is a
heat source (e.g. another power supply).

O Itis suggested that the circuit breaker is configured in front of the AC/DC power supply,
specifications (1~20A recommended) are calculated according to the power consumption of
the system and installed near the device.

B Wire requirements

Wire cross section 0.5-6mm?(20-10AWG), wire models with insulation requirements such as HO5
RR-F,HO5 RN-F, HO5 VV-F, HO5 V2V2-F, HO5VVH2-F2. When wire length is less than 2m, wire
cross section is at least 0.5mm?2 and wire length is greater than 2m, wire cross section is at least
0.75mm?2,

é Avoid dangerous operations cause electric shock, fire, personal injury and death.

* Do not use the power supply without proper grounding (Protective Earth). Use the
terminal on the input block for earth connection and not one of the screws on the
housing.

*  Turn power off before working on the device. Protect against inadvertent re-powering.
* Make sure that the wiring is correct by following all local and national codes.

* Do not modify or repair the unit.

* Do not open the unit as high voltages are present inside.

* Use caution to prevent any foreign objects from entering the housing.

* Do not use in wet locations or in areas where moisture or condensation can be
expected.

* Do not touch during power-on, and immediately after power-off. Hot surfaces may
cause burns.

3.1.6 Installation of LKA104

LKA104 connector is installed on the extension backplane and LK249S module.

After wiring the DP cable, you can insert the LKA104 connector into installation position. The
installation steps are as follows:

Step 1. Insert the DB9 male connector into female socket in the backplane or in LK249S module.

Step 2. Tighten the fastening screws of the DB9 with a flat-head screwdriver.

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 27
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Figure 18 LKA104 Installation Schematic Diagram

3.1.7 Installation of Power Supply Box

Battery slot on the front panel of LK220S module that can be used to install LKA103 capacitor power
supply box. The installation steps are as follows:

Step 1. The module is inserted into battery slot horizontally, with holding the top and bottom edges
from the front of the module.

Step 2. Push the battery into the battery compartment bottom at an end, and complete installation
after fastener is buckled.
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Fastener

Figure 19 Installation Schematic Diagram of Power Supply Box

3.2 System Wiring
3.2.1 Power Wiring

The LK921S has 2 groups input terminals. Three positions are provided in each terminal for 24V+,
24V- and system ground wire. System power wiring is shown in Figure 20.
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N
220V Electric supply — L
—_—— E
JR— - v N
220V UPS — 4 L
S W W W W W S
N}
N L @ N L @
QS10.241 QS10.241
& - +
24V + 24V - 24V 4 24V -

DC IN-1 DC IN-2
LK921S
O 0O 0 O
O 0 0 O
Ground row
Yooa
Earth

Figure 20 System Power Wiring
Note: Symbol & is functional ground of the system, to discharge electromagnetic interference.

3.2.2 Redundancy Communication Wiring

The LC plug of LKA105 synchronous optical fiber is inserted into FIBER X1 ports in the LK240S

modules which located in master/slave frame, respectively. Another group synchronous optical fiber is
inserted into FIBER X2 ports.
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Master Frame Slave Frame

Figure 21 Safety Redundant Communication Module Wiring

3.2.3 PROFIsafe Wiring
3.2.3.1 Cable Requirements

With a view to the network transmission technology of LKS hardware, it shall adopt RS485
twisted-pair cable or synchronous optical fiber. Taking engineering applications (construction difficulty,
maintainability and economy efficiency, etc.) and the actual circumstances in the product field
application into consideration, STP (Type A) is always used as transmission medium.

Such two conductors as Types A (STP) and B (UTP) can be selected as the transmission medium of
RS485 twisted-pair cable. A refers to shielded twisted pair and B refers to unshielded twisted pair, as
shown in Table 7. The characteristic impedance of bus cable ranges from 100 Q to 165 Q. The cable
capacitance is less than 60 pF/m. The cross section area of conductor is more than or equal to 0.22

mm?Z.

Table 7 Technical Specifications for Cables

Impedance 135~165 Q 100~130 Q
Capacitance 30 pF/m 60 pF/m
Resistance 110 Q/km Not provided

Cross Section Area of Conductor |>0.34 mm? (22AWG) [>0.22 mm?(24 AWG)

The following rules shall be followed when laying the cables:
B Do not twist the cables.

B Do not stretch the cables.

B Do not extrude the cables.
[ |

Follow the basic restrictions (d= outer diameter of cable) listed in Table 8 when installing the
house cable.
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Table 8 Basic Restrictions for Cable Installation

Bending radius of a individual bending | =80 mm (10xd)

Bending radius of repeated bending (=160 mm (20xd)

Allowed installation temperature range [0 ~+50

Allowed operating temperature range |0 ~+60

3.2.3.2 Total Cable Length

The total cable length (max. transmission distance) relies on transmission speed. The transmission
distance of a signal is different for various media and baud rates. Refer to Table 9. For long-distance
communication, it can extend the signal transmission distance via the LK232S PROFIsafe bus
repeater. For a linear bus topology, there are up to 3 repeaters between any two nodes, which divide
the bus into four segments.

Apart from extending the network length, the bus repeater can also realize electrical isolation between
various network segments, for example, isolation is required when connecting equipment with a
different ground potential.

N

* The total cable length refers to the distance from the first node to the last node of the
bus network segment.

Table 9 Max. Cable Length Based on Different Transmission Rates for Twisted-pair Cables
(with no repeaters)

Baud rates kbps |187.5 |500 | 1500 | 3000 6000

Cable Type A |m 1000 |400 (200 |100 100

Cable Type B |m 600 |200|70 Not recommended |Not recommended

3.2.3.3 Terminal Matching Resistor Settings

The terminal matching resistor must be set at both ends of the PROFIsafe. The setting principle is as
follows:

B The terminal matching resistor is set at the end of each of the PROFIsafe segment.

B The terminal matching resistor at each end of the PROFIsafe segment can only be set at one
place and can't be set repeatedly.

Terminal matching resistor setting precautions:

e Understand the first and end of each segment in order to accurately set the terminal
matching resistor.

The start terminal matching resistor is provided by the LKA104, the dialing switch is set to ON, the end
terminal matching resistor is provided by the LK232S on the last extension backboard, and the J4 is
set to ON. The terminal matching resistor at both ends of the PROFIsafe in extended backboard is
provided by LK232S, and J5, J6 are set to ON. As shown in Figure 22.
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I b
| |
[ LK2495 | [ k2498
| |
|
| |
| . . .
! LK¢1 04 1 LK¢104 ¥ LKA104 connects terminal matching resistor |
| '_|'_B1_" Master control backboard ]' | _ﬁ__ Master control backboard ]I
I
g
|
I |LKA104
! ) : .
1 LRy J6 connects terminal matching resistor

J5 connects terminal
matching resistor

]|
|

R LK232s

|
: LKA104
|

IR,

=il i iy
[k T T

Figure 22 Terminal Matching Resistance Settings

3.2.3.4 LKA104 wiring

The cable processing requirements of the bus connector are shown in Figure 23. The outer diameter
of cable is no more than 8 mm. Otherwise it cannot be put into the cable interface of the connector.

Figure 23 Requirements of DP Cables

Wiring of the bus cable:
(N Unscrew the fastening screw of the wiring bracket and lift the wiring bracket up.

(2)  Allow the appropriate length of shielding and core for wiring according to the standard of
cable processing.

3) Insert the red wire into the B hole of the wiring bracket and insert the green wire into the A
hole.

(4)  The shield layer and the grounding contact are reliably connected, and the cable sheath is
fastened.
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Firstly define the corresponding relationship between the field device signal and the terminal
according to the wiring of I/O module. Then determine the cable type according to the signal type,
determine the cable length according to the field device location. Finally prepare the signal cable
according to the processing requirements, as shown in Figure 25.

Stripping length 2-%mm

—

£=(.08~3.33mm?*

Cable core
Cable insulation

Flastic sleeve

1. Wire cross-sectional area is 0.08~3.33mm?

2. According to the different sizes, colors and
connection end of 10 cable to edit number for the
plastic sleeve, then put the sleeve over the
corresponding signal wire for wiring in engineering

Figure 25 /O Cable Processing Requirements

3.2.4.2 1/0O Wiring

For LK117/LK118 backplane, the terminal is fixed on the backplane, located right beneath the module

installation location, adopting new-type two-row 18-position pressure-clamped terminals. The

pressure-clamped terminal (spring terminal) is more convenient for wiring as compared to a

conventional screw terminal.

Wiring steps:

Step 1. Press a LKS-dedicated screwdriver vertically into the square hole on the right of the terminal,
opening the spring piece in the circular hole on the left of the terminal.

Step 2. Plug the processed signal line into the circular terminal. Plug out the screwdriver after being
plugged in completely, with the spring piece clamped the cable.

Step 3. Check whether the cable is connected properly. Do not hold the naked line exposed in order
to avoid a short-circuit hazard.
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=

OmD
Q]|
Q]
Q]
Qv
OHD
Q4
Q]
OO0

T CE—

Figure 26 Wiring of I/O Terminals

3.3 Grounding

In common cases, the grounding system mainly includes protective grounding and shield grounding:

B Protective grounding: Protective grounding is a protection measure taken to prevent device
enclosure from electrostatic charge accumulation and avoid personal injuries.

B Shield grounding: it means to screen out the interference during signal transmission in order to
improve the signal quality. The backplane enclosure shall be grounded. The DP cable shielding
layer shall be grounded.

The system must be grounded separately. Never to ground the system ground wire indirectly via other
devices. The ground wire size shall be maximized, at least no less than 2.5 mm? (10 AWG). The
ground resistance is generally less than 4Q.
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Figure 27 Grounding of LKS safety control system
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SEXE

Chapter 4 System Configuration

After hardware installation and wiring, to realize the input, output and control of controller, it shall
configure the LKS safety control system hardware accordingly via the programming software
according to the hardware architecture of the actual project, including configuring the 1/0 module,
parameter settings, Modbus communication settings.

Start the Safety FA-AutoThink programming software and create a new project to configure project.
including task configuration, creating program, hardware configuration, etc. Refer to the manual
Safety FA-AutoThink V1.0.0_User Manual for specific configuration. Only hardware-related
configuration items are discussed here.

4.1 Hardware Configuration

When a new LKS project is created, A LK220S module is added by default with redundancy
configuration. The entire hardware configuration will be completed in LK220S node.

4.2 Configure DP Protocol
4.2.1 Add DP Master Device

You can add LK249S safety master station communication module via [Add Device] in right-click
menu of LK220S.

Prompt the Add dialog as shown in Figure 28. Select LK249S to add.

aaa x|

(= Device Library
= C_u:l mmunication device
‘ fety Master S

Figure 28 Add LK249S
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Double-click BUS_MASTER to open the device information window.

Figure 31 BUS_MASTER device information window

Parameter information of communication master station is displayed in the device information window,
Port and Baud rate can be set. Port is set as COM1. Choose different baud rate, other bus parameters
switch to best value automatically.

4.2.3 Add PROFIsafe/Profibus-DP Slave Station

You can add PROFIsafe safety slave devices and Profibus-DP non-safety slave devices to safety DP
master station device.

4.2.3.1 Import Device Description File

The LK249S support the module of other companies as the DP slave station. Before configuration,
you need to import the required device description file
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& Import the GSD file x|
— — =
T ¥ k2§ search Other DP device

S T gt T s&":&'lca";:‘?.:a”"‘r—.i

:caﬁ'.:_\'!ﬂ R - B, s o, e T :
o B KPR

~ 0l .@. Organize Mew folder

Date modified Type

ize [ Favorites = .
B Deskiop B 458_0320.G5D 11/30/2016 3:16PM  GSD File
64 KB .ﬂ' Downloads || FM020_M_MTF.G5D 11/30/2015 3:17PM  GSD File
4KE 4 Recent Places [ k-PADL.gsd 11/30/2016 3:17PM  GSD File
4 Libraries
3 Documents
;J'- Music
[&=| Pictures e
B videos
18 Computer

‘C_{. Local Disk (C:)

P 1 e —

Amm nmmE e

[ S e mm e e e i1
T RIS _13:',:;!!;3: o

Figure 32 The Dialog of adding configuration file

Choose GSD file and click Open to import the device.

4.2.3.2 Add PROFIsafe/Profibus-DP device

Select [Add Device] command to add the slave station.

EID] Hardware Configuration
- =-L LK2205(LK2208)
b E ETHERMNET{ETHERNET}

LK2495(LK2485)

Figure 33 Add devices command

The Add dialog is shown in Figure 34. Profibus-DP as a non-safety protocol and PROFIsafe as a
safety protocol, slave modules are selected according to whether the system is a safety system. The
default slave station address is displayed in the address box and can be modified.
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aaa x|

[=]- Device Library -
EI Profibus-DP protocol
- AllAnalog input module)
- RTD(Thermal resistance input module)
- TC{Thermocouple input module)
- AQ(Analog output module)
- D{Digital input module)
- DO Digital cutput module)
- COM{Communication module)
- OP module of other companies
[=]- PROFlzafe protocol
- DI(Digital input module)
| |1 Si=afety 8 Channels Digital Input Module) ;I

Address: I 2 Range: (2~125)

carcl_|

Figure 34 Add slave devices

Name of slave module is composed: slave name (slave address: module name). Added serial number
is displayed behind the slave name when the same module is added repeatedly. You can modify slave
name through [Rename] in right-click menu.

4.2.4 Modify Slave Address

Double-click blue area in Device Address to pop up dialog of Modify Address.

Device Information I

Project Content
Module Type LK&105
G5D File Name LKE105.g=d
Drescription Safety & Channels Digital Input Module
Device Address 3(Double-click Configuration}
Redundancy MO
Input Starting Address B1&
Cutput Starting Address Mot configured
Device Property Double-click Configuration
Mumber of Channels e
Maximum power consumption S0mAa@24vDC
Operating ambient temperature 0~60 degrees centigrade:

(@)
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(b)

Figure 35 Modify address of slave station

Enter the new address, range from 2 to 125. When the address you entered is illegal or reduplicative,
The button OK is not available

4.2.5 Configure Slave Station Parameters

Double-click blue area in Device Property (as shown in Figure 35(a)) to open the Module Properties
dialog, as shown in Figure 36. The dialog contains [Input / Output selection] tab and [User Parameter].
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Hodule Froperties x|
InputiQutput Selection | User Parameters |
— Input/'Cutput Module Selection
— Current Walue —— —Max Value
Length of Input Data(Byte) F F‘M
Length of Output Data(Byte) F F‘M
Number of Modules |1 |1
Optional Modules Added Modules
[+ Input/Cutput Modules - A_dde-d module
‘- @ Channels DI
R
s
Properties |
— PROFIsafe Error:
I PROFIzafe confitm
Ok Cancel

Figure 36 Input/ Output selection tab

4.25.1 Module Parameter

You can view and configure module parameters through the Properties button.
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HalluSus

Hodule Parameter il

Name: 8 Channels DI
Configuration Data: 0xc2,0x5, 007, 0xc0, 0x7

Length of General User Parameters(Byte): 0 Cancel |

—General User Parameters

Parameter Name Parameter Values Parameter Description

Length of PROFlsafe User Parameters(Byte): 14
PROFIsafe User Parameters
[ __ _ 1. I .1
—— - s e :::'-—_l T T L —— T | T —
s || m~-— Iﬂ““ _= 2 Za
e R Malheeck | | ThEREE|
F_Check_iPar Mo Check Bit{1) 0 0-0
F_SIL SiL2 = BitArea(2-3) 1 1-1 =
F_CRC_Length 4 Byte CRC [ 2 BitArea(4-5) 2 2-2
_Block_| oS ave ol E]
F_Block_ID F-HostF-51 L BitArea(3-5) 0 0-0
E Par \arcinn . - F Rl B TAONN, L . I
. T T e BROEIR o0 1 -7-1|| “ | Aro (R TLN.O-N,

Figure 37 Module parameters

4.2.5.2 User Parameters

User parameters are configured in follows window:
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Hodule Froperties x|

Input/Output Selection  User Parameters |
User parameter bytes: 17
Parameter Name Parameter Values Parameter Description ;I
CHE State Enable CH Bit&rea(d-5) 20,2
CHT State Enable CH BitAarea(2-3) 202
CHE State Enable CH BitArea(0-1) 20,2
CH1 Filter Time None LI Unsignedd 1 1,3,4,56789
CH2Z Fitter Time None LI Unsignedd 1 1,3,456789
CH3 Filter Time None LI Unsignedd 1 1,3,4,56789
CH4 Filter Time None LI Unszignedsd 1 1,3,4,56789
CHS Filter Time None LI Unszignedd 1 1,3, 456789
CHE Filter Time None LI Unsignedd 1 1,3,4,56789
CHY Fitter Time None j Ungignedd 1 1,3, 4567389
CH& Filter Time None LI Unsignedd 1 1,3,4,56789
Re=erved User Parameters 1 0 Un=ignedd 0 0-255 —
Reserved User Parameters 2 0 Un=ignedd 0 0-255
. Inpqpmm llzar Parameters 3 n IInzinned? 0 n_'Jl;Ir. LILI

Ok Cancel

Figure 38 User parameters

B CHn State: Channel enable status. The channel is enabled by checking Channel Enable.
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& Channels DI
Channel Number Channel Name Channel Types Channel Address Channel Description | Channel Enable Mode of Safety Value | Safety Value | SOE Enable
1 DPID_Z_1_2_1 BOOL SN0 [w Hold On a| [
H DPID_Z_1_2. 2 BOOL BIXD.1 [ Hold On hd| [
i =%
et CTT
HanT—
e e—— ot = = il T R TN
Il EEE— | iR
Il 1] T
Il 1] T
Il i TN
Il ] TN
Il 1] T
Il i TN
Il ] TN
il [l ] T

Figure 39 Channel enable

B CHn Filter Time: Channel filter time, None, 20ms, 30 ms, 40 ms, 50 ms, 60 ms, 70 ms, 80 ms,
100ms, 200ms, 300ms, 400ms, 500ms.

B Reserved User Parameters n: Reserved parameters.

4.3 Configure Modbus TCP protocol
4.3.1 Configure Modbus TCP master protocol

When the controller is as a Modbus TCP master station, you need to complete the following
configuration.

4.3.1.1 Add the Master Station Protocol

In the [ETHERNET] node's right-click menu, select [Add Protocol] command, dialog is shown in Figure
40. Select MODBUSTCP_MASTER protocol to add.
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aaa x|

=~ PROTOCOL
S MODBUSTCP_MASTER

----- MODBUSTCP_SLAVE

carcl_|

Figure 40 Add Modbus TCP Master Protocol

* Modbus TCP master is a hon-safety protocol and is used only in safe project.

4.3.1.2 Configure Modbus TCP Master Station
Double click MODBUSTCP_MASTER node to open master station configuration window.

MODBUSTCP_MASTER(MODBUSTCP_MASTER)

Medbus TCP master station configuration | Information I

—Modbus TCP
Response timeout {ms): I 1000 =
Socket timeout (ms): I 100 —
Reconnection number: I':' —
Polling interval {ms): I 100 =

Figure 41 Configuration of Modbus TCP master station
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Table 10 Communication configuration parameters of master station

Response
timeout (ms)

10~2,147,48
3,000

1000

The allowed delay
response time after master
station sends a request
frame

Socket
timeout (ms)

10~2,147,48
3,000

100

TCP/IP connection Socket
timeout

Reconnectio
n number

Polling
interval(ms)

0~10

100~2,147.,4
83,000

100

The number of times that
the master station re-sends
the request after an
abnormal response

The time interval from the
moment when the Modbus
TCP master station
receives the response
frame from the slave station
to the moment when it
sends the next request
frame. If the response
made by the slave station is
timed out for the last frame,
then the master station can
ignore the time interval and
send the request frame
directly

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved



E L4 Chapter 4 System Configuration

ada x|

= DEVICE LIBRARY
B MODBUSSLAVE_TCP

Address |u.u.u.u

Ok | Cancel |

Figure 42 Add Modbus TCP slave station

32 slave stations can be added under the Modbus TCP master station protocol. The added slave
station be displayed by default: Slave name (slave address: device name).

B Modbus TCP slave station configuration
Double click MODBUSSLAVE_TCP node to open slave station configuration window.

AVE TCRID 00 n_-r.mri:Fn|_f.:._f.:.| AVE TCPY

—Modbus-TCP —
= I o .0 .0 .0 Slave IP addres
=2 I ¢ .0 .0 .0, Slave IP addre:

| 1 Unit ID[1..247]
it (ms): I':' I Response time
I 502 I Port number:

Figure 43 Modbus TCP slave station configuration window

Table 11 Parameters of slave station
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IP address of the slave station requested by

Set according to the master station
Slave IP address actual IP address of |0.0.0.0 The slave station can configue two IP
slave station addresses, one for connection and the other for
standby
Unit ID 1~247 1
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HaolluSus

x|
Configuration Crder |
Current value Maximum
MNumber of order 0 92
— Optional orders
- Read Coil{leooo 01H)
- Read Discrete Inputs(1xooo: 02H)
B Read Holding Registers{dxooor 03H)
- Head Input Registers(3xo0o, 04H)
- Write Single Coil{ 0o, 05H)
- Write Single Register(4xooo: 06H)
- Write Multiple Coils({0xooo, 0FH)
- Write Multiple Registers{4soo: 10H)
- ReadWrite Multiple Registers(4xooo, 17H)
— Order properties
Parameter bytes: g
.. . | U T R .
QUIE R S, AR AR S f..r.n,." il ot Ul |
i I

1 Error handling Hold Hold

2 Read offset 0 ] 65535 0

3 Read length 1 1 125 1

(b)

Figure 44 Add slave station orders

Choose order in the Optional orders box, order parameters will be displayed and you can
double-click the parameter value item to set.

You can add up to 32 orders.

Table 12 Order parameters

Hold: The current data is held after abnormal response
Clear: The current data is cleared after abnormal

Error handing Hold, Clear Hold response

Only the read orders can be set

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 53



Chapter 4 System Configuration

Corresponding offset value of start address on the

Read /Write offset 0~65,535 0
slave
Different
. SIEELE The length value corresponds to the number of
Read /Write length correspond to|1

different value corresponding channels of the slave station

range

Slave station I/O mapping

After configuring the orders, the corresponding I/O channels are mapped in the [Modbus TCP
slave station 1/0O mapping] tab.

| SR

O Modbus start address of each instruction = 00001 + read/write offset address.

O Channel name: The initial value is TCPIO__ device number _ protocol number _ four-bit slave
station IP address _ channel number. Channel name supports edit and you can access
Modbus variables via channel name.

O Channel addresses: Channel addresses are automatically allocated by the system and

cannot be modified.

Mockius TCP slave station configursation | Modbus TCP slave station channel  Modbus TCP slave station 10 mapping I Infiamiation |
Channel Murmber | Modbus Address Channel Mame | Channel Types ‘ Channel Address Channel Description
£ Channel0
n T R - T N—
YIX0. 1 Read CoilfMxxxx, 01H) 2 0oooo2 TCPIO_1_1 00002 1 BOOL
[ Channel 1
TalX4.0 ‘ Read Discrete-Inputsf Txoo:, 02HF Er - 3 100001 | TCPI®_1-1 000031 BOOL
TalXd 1 ‘ Read Discrete Inpubs(1xoo, 02H) Er' 4 100002 | TCPIO_1 1 0000 4 BOOL
alid, 2 ‘ Read Discrete Inputs{1x:o:, 02H] = 5 100003 | TCPIO 1 1 00005 BOOL
£ Channel 2
WS } Read Holding Registers 4, 03H) - 6 400001 | TCPIC 1 1 00006 WORD
%l 10 ‘ Read Holding Registers(4:oa, 03H) = 7 400002 | TCPIO_L 100007 WORD
|

Figure 45 Add slave station orders

4.3.1.4 Modbus instruction Diagnosis

When the Modbus master station instruction is configured, after compilation, the diagnosis variables
of instructions are generated in the global variable group ModbusOrderDiagVar, as shown in Figure

5.5-68. The parameter of variable group does not support editing. The user can find specific
instructions according to the diagnostic information which is displayed in Variable Description
column.

ModbusOrderDiagVar

Ha Wama B Lezorintian 1 omere tome | Tniviel vaime | . awes.. |
pool, Address is O, . WORD o S hrea ooo1 SYS OrderDiag 0 Ho.l communication device, Ho.l prot
ocol, Address iz O... WOED a S Area 000z SYS OrderDliag 2 Ho. 1l communication dewice, No.l prot

1_ 44 BT 1 SR _—— o € fraw . - - i d L (Mol gopmundcatsep, deyice He 1 nped
) Mo e i N [Tl = o i iy i

Figure 46 Modbus Variable Diagnostic Message

In online status, you can through code value of instruction state to diagnose the instruction state.
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Table 13 Code Value of Master Instruction State for Modbus TCP

0 No error
Time out

4 Function code is error

16 Unite ID not match(the address of salve station is
error)

32 The TCP connection fails

33 The request Message sent fails

34 The confirmation message received fails

64 Data sent is not match with data received

128+1 The_ function code which is not supported by slave
station

128+2 Data address overflow

128+3 Data range overflow

128+4 Slave device has fault

128+6 Slave device is busy

128+15 Other fault of slave station

4.3.2 Configure Modbus TCP Slave Protocol

LK220S only as a Modbus TCP slave station in safe project.

4.3.2.1 Add Slave Station Protocol

Right click the ETHERNET node to select [Add Protocol] command, and protocol dialog is shown in
Figure 47. Select protocol MODBUSTCP_SLAVE to add, and slave station can be connected by 32
master stations at the same time.
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HalluSus

had . |

- PROTOCOL
MODBUSTCP_WASTER

QDBl 5

OK Cancel

Figure 47 Add slave station protocol

4.3.2.2 Configure Slave Station Parameters

Double click the protocol node to open the slave parameter configuration window.

ISTCP, S

.

Figure 48 Slave station configuration

Table 14 Configuration parameters

The time interval in which the slave

. _ station has not received the data sent by
UAEEUE () B AR | 2000 the master station. If the set time is

exceeded, the slave station disconnects
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the communication link to the master

station.
Slave station port | 1~65,535 502 Port number of Modbus TCP protocol
Unit ID 1~247 1 Unit ID of Modbus TCP protocol

B Set Modbus read and write properties in RUN mode
O Read-only: As a default settings in safety system.

O Read and write: As non-safety settings, master station can read from slave station and write
to slave station.

4.3.2.3 Modbus Variable Configuration

All variables for Modbus communication need to be defined in [Modbus Configuration]. There are four
kinds of variable groups: Coil, Input, Input Registers and Holding Registers, as shown in Figure 49,
the variable types in each of the above variable group are different.

E@ Modbus Configuration

- Caoil

- Digital Input Signal

Figure 49

Input Registers
: Holding Registers

Modbus variable groups

Add variables into the corresponding groups under [Modbus Configuration], the limitations of address
and scope are shown in Table 15.

Table 15 Modbus variables definition

Coll BOOL Read/Write 1~65535 000001~065535
Digital Input Signal BOOL Read-only 1~65535 100001~165535
. WORD\DINT\D
Input Registers WORD\REAL Read-only 1~65535 300001~365535
. . WORD\DINT\D .
Holding Registers WORD\REAL Read/Write 1~65535 400001~465535

Double-click sub-node below [Modbus Configuration] to open variable group window.

Ho. Variable Group Hame ‘ Hame Area Offset ‘ Modbus hddress (Do) Data Type Orline ¥alne
ool Main zl ] oooaio BOOL
ooz Main 22 15 oooo1s BOOL

Figure 50 Modbus variable group window

Modbus variables are configured in four ways:
(N Manually add

You can add variables through [Add] command in the right-click menu of variable group window.
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(2)  Add by command

Variables that are defined in PRG type POU, global variable group and channel are add to the
corresponding Modbus variable group by [Send To] command in right click menu.

(3) Copy variables to Modbus variable group
Copy variables from PRG or global variable group to Modbus variable group.
Variable properties in the Modbus variable group are as follows:
B Variable Group Name: Variable group name sent is shown below.
POU local variables: POU(PRG) name where the variable is located.
Variable in global variable group: Variable group name under the [Global Variable] node.
Channel variables: Shown Physical.
B Name:
The variables sent show original variable name.
BOOL/WORD pins of function block: Function block name.pin name.

B Area Offset: Define area offset in variable group according to the slave address and register
type set by master station. Master station access Modbus data of slave station through
Modbus address and read/write data.

Setting instructions:

O Offset address length of DWORD, DINT, REAL type variables is 2 words, set the offset
address to n + 2, n is an address that has been occupied. For example, REAL variables
gl and g2, set offset address of g1 to 1, then address of g2 is set to 3.

O The offset address of DWORD, DINT, REAL type variables cannot be set to 65535.
B Modbus Address: Modbus address is composed of register type and area offset .
The register is divided into the following four types:
O 0: Coil
O 1: Digital input signal
O 3: Input register
O 4: Holding register
(4) Import or export Modbus variables

When you first import the Modbus variable, you need to export the template of Modbus variable from
the software.

B Export

.Og e  Menu bar: click [Project] - [Export Modbus Variable].

||4 4 b M| Coil #Digital Input Signal Trput Registerz ~Holding Registers |

Figure 51 Template excel

B Import

You fill in excel with Modbus variables, and import excel to project.
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Variable Group Name, Name, Area Index are required to fill. Software will first empty original
Modbus variables and import new variables.

.fg e Menu bar: click [Project] - [Import Modbus Variable].

Import results will be displayed in the [Information window].

4.4 System Running
4.4.1 Required Devices

Basic hardware of LKS safety control system: local backplane, extension backplane, power supply
module, main control module, communication module, I/O module, connecting cable.

A PC installed with the professional programming software Safety FA-AutoThink and provided with the
RJ45 network port.

4.4.2 Device Wiring

Field power wiring and signal wiring, see each 10 module wiring.
Backplane power supply

O Local backplane power supply: provided by LK921S. Positive terminal of 24VDC system
power supply is connected to DC IN—1/2+, negative terminal is connected to DC IN—
1/2  in LK921S module.

O Extended backplane power supply: 24VDC system power supply is connected to power
port in backplane, positive terminal is connect to L+ and negative terminal is connected
to M.

B Network wiring: two RJ45 network cable, with one end is connected to the network interface
of the PC and the other end is connected to the X1 or X2 port in LK220S module.

B Profibus-DP wiring: via the LKA104 to connect the LK249S module in A chassis and B
chassis, then connect to the extended backplane LK117/LK118.

B Redundancy communication wiring: two synchronous optical fibers LKA105 are separately
connected to the FIBER X1, FIBER X2 in LK240S module in master-slave frame.

Configure redundancy system, the suggested steps as following:

(N Network cable, DP cable, synchronous optical fiber are connected well (to ensure correct
wiring).

(2) Power -on for a single frame and you need to wait for some time until it becomes the master
frame.

3) Power -on for other frame and you need to wait for some time until it becomes the slave
frame.

e lItis not suggested that the synchronous optical fiber is inserted into module to
compose the redundancy system when both frames are master with running
normally.
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4.4.3 Network Connection

After completing various configuration, you will program, compile and download the compiled user
program to the mian control module and run to achieve the control.

The mian control module and the programming device (PC) are connected via the industrial Ethernet,
with the connection steps given below:

r.('
Step 1. Double click the icon of Local Area Connection in the taskbar to pop up the Local
Area Connection Status window, as shown in Figure 52.

@ Local Area Connection Status |
General |
Conneckion
IPwa Connechivity: Inkernet
IPwE Conmeckivity: Mo Inkternek access
Media State: Enabled
Duration: 14 daws 00:15:48
Speed: 100.0 Mbps

Ackivity

Sent — "L'w..a’ —— Received
W
el 179770308

Figure 52 Local Connection Status

Step 2. Click the Properties button to pop up the Local Area Connection properties window, as
shown in Figure 53.
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@ Local Area Connection Properties E |

M etwarking | Sharing |

Connect using:

I I‘_IF Genenc Marvell Yulkon 38E305F PCI-E Gigabit Ethernet C

Thiz connection wzes the following items:

A Cliert for Microzoft Metworks

.@E!DS Packet Scheduler

.@. File and Printer Sharing for Microsoft Networks
<. |pternet Protocol Version B [TCPAPvE]
% Internet Protocol Verzsion 4 [TCRAAPwd]
i Link-Laver Topology Discovery b apper 10 Driver
i Link-Laver Topology Discovery Responder

[nztall... [ riratall Froperties

Drescription

Tranzmizzion Control Protocaol/ntermet Protocal. The defaul
wide area network, protocol that provides communication
acrogs diverse interconnected netwarks.

(] | Cancel

Figure 53 Local Area Connection Properties

Step 3. Select the Internet Protocol Version 4 (TCP/IPv4), click the Properties to pop up the
Internet Protocol Version 4 (TCP/IPv4) Properties window.

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 61



Chapter 4 System Configuration r‘ Ll

Internet Protocol Yersion 4 {TCP/IP¥4) Properties

General

‘fou can get IP settings assigned automatically if your network, supports
this capability . Ctherwise, you need to ask your network administrator
fFar the appropriate IP sekkings,

" Cbkain an IF address automatically
% |ize the Following IP address:

IP address: 1z, 0 .0 .12

Subriet mask: |255 255 .0 . D

Default gateway: I

" Ohbain BHS server address automatically
. Mhn.ﬁ'.‘l‘- e e W

5= 2 N e S

=) rdd DfeS zsvyet: - . . . | |

tr.ebe DS =erier -

validate settings upon exit Advanced. .. i

(I}

Qi Cancel

Figure 54 Dialog Box of Internet Protocol (TCP/IP) Properties

Select Use the following IP address and fill in IP address of PC in the IP address field. Notably, the
first three digits shall conform to those for the IP address of the controller (default IP address of
Ethernet 1 is128.0.0 and IP address of Ethernet 2 is 129.0.0). The final digit shall be any number, only
of there is no address conflicts with the controller or other devices, such as 129.0.0.12. Click the
Subnet mask bar to automatically pop up 255.255.0.0, as shown in Figure 54. Click OK to Close the

dialog box, the Local Area Connection network icon in the task bar shall change into -r‘., which
indicates successful network connection.

4.4.4 Example Program

Configure the pump P101’s logic of starting, keeping and stopping. Pump P101 starts when start
button K101 is pressed, while stops when stop button K102 is pressed.
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i Main(PRG).\d

Ho. Hame Dezeription Data Txpe Initial Value Area
0001 K101 F101 start button EOOL 7| FAISE 71 G hrea T
nooz Koz F101 stop button EOOL L| FALSE ﬂ G hrea L|
o003 Filoi_C P10l start/=stop output EOOL LI FALSE j G hrea LI

Main:

0001

P101 start button
h’;1[]|1

P101 stop button
KI.1 02

P101 start/stop output

P101_C
Y

11

Lo e W I PN NN

=

L e s

II, _

i Ly
_—————————" ——

|

Figure 55 Example for Program Configuration

4.4.5 Download Program

After establishing the network connection, it can download the user program from the programming
device to controller. See the following for the main operation steps:

Step 1. Select [Online]-[Set Communication] in the menu bar of Safety FA-AutoThink software, as

shown in Figure 56.

Online (1) Window (f)] Help (H)

Townd oad (1)
Moni tor (0]

F5S
F&

Fun

stop

Recet (H)

Cold Reset (T)

Warm Reset U]
Clear Controller [C]

frite Values

Communication Setting=s (F). ..

Controller Calibration Time

Simulation Mode (5]

FT

Upload Project File
lownload Froject File

:.l;mf'i ahille Tllebms Raedbanls

Figure 56 Online Menu
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Online (1) Windew (8] Help CH)

Downdaad (D) FS

Moni tor (0]

Figure 59 Online Operation
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5.1 LK130 4 Slot Local Backplane Module

LK130 has 4 slots to install 24V power adapter module, main control module and communication
modules.

Supporting modules:

B 24V power adapter module: LK921S

B Main control module: LK220S

B Communication modules: LK240S, LK249S

5.1.1 Module Composition

See Figure 60 for the external structure of the LK130 module.

EdHollySys LK130

Figure 60 LK130 Backplane Schematic Diagram

The backplane slots from left to right are as follows:
1. Power adapter module slot
2. Main control module slot

3. Extension module slot 1

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved
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4. Extension module slot 2

Only the corresponding modules can be inserted into the power adapter module slot and the main
control module slot. The extension module slots SLOT1 and SLOT2 insert supported communication
modules.

The LK130 backplane supports the PCIE bus and the RS485 bus, exchanging the data between each
module via the PCIE bus. The RS485 bus exchanges the status diagnosis information on each
module. See Figure 61 for the internal structure schematic diagram of the LK130 module.

Power wire . . .
Main Extension Extension
Power
control [ PCIE bus | module module
module
slot module b slots slots
SlOt RS485 bus 1 2
First slot Second slot Third slot Fourth slot

Figure 61 Internal Structure Schematic Diagram of LK130 Module

5.1.2 Installation Dimension

Figure 62 LK130 Backplane Size

5.1.3 Technical Specifications
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Number of Slots ‘ 4

Physical Property

Installation Mode Install via a screw hole

Module Dimension (W*H*D) | 235 mm *166 mm*44.3 mm

5.2 LK921S Safety 24V Power Adapter
Module

LK921S as a redundancy power adapter module of the LKS safety control system. It can convert two
24VDC inputs into a 24VDC output, which is supplied to the main control module and communication
module by the LK130 backplane.

5.2.1 Basic Features

Input voltage: 24VDC (-15%~+20%)
Input short circuit protection

Hot swapping

O0O0oOoo

Support anti-reverse insert

groSs®

Figure 63 LK921S Module Schematic Diagram

5.2.2 Operating Principle

The two 24VDC power supplies input by LK921S forms a protective circuit via the slow-break fuse and
the varistor to provide short circuit protection and overvoltage protection. It outputs a 24VDC power
supply after eliminating the interfering signal via the filter circuit. After an input circuit fails, it switches
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to the other one without affecting the output voltage. Thus it can realize a safe and reliable

redundancy power supply mode.

First 24V input

Protection

I~

and filter circute

Second 24V input

Protection

T

24V output

I~

and filter circute

=l

Figure 64 Power Supply Switching Module Block Diagram

5.2.3 Wiring

See Chapter 3.2.1 Power Wiring.

5.2.4 Indicators

* Please note that operating temperature of the wire should higher than 70

Table 16 Instructions to LK921S Status Indicators

On Input power supply 1 works regularly
DCIN-1 | Indication of input power supply 1 | Yellow

Off Input power supply 1 fails

On Input power supply 2 works regularly
DCIN-2 | Indication of input power supply 2 | Yellow

Off Input power supply 2 fails

On The output supply power works regularly
DCOUT | Indication of output supply power | Green

Off The output supply power fails

70
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5.2.5 Installation Dimension

11 VB VIR T A— L7 ) 1) 1| A WW‘HA—J\_L AT »_/‘ \ " T
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A T —
5 i FE
} i
! Lt
/|
{ ]
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/) |
4 [ — | | —H
4 I = <]
> 7] = .
i 2o ==
; s s

Figure 65 LK921S Dimension Figure

5.2.6 Technical Specifications

Power Input

Quantity 2

Input Voltage 24VDC(-15%~+20%)
Input Current 2A max.

Power Output

Quantity 1

Input/Output Voltage Drop |1Vt 0.2V (based on a single -channel current of 2A)

Physical Property

Installation Mode Backplane slot

Module Dimension (W*H*D) [ 62.7 mm*166 mm*152 mm+ 0.5 mm

5.3 LK220S Safety Main Control Module

LK220S as a safety main control module of LKS system is the core for system operation and control,
executes data operation andcommunication. The main controller realizes man-machine interaction
with the control room via Ethernet, and communicates with LK240S and LK249S via the internal bus.
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5.3.1 Basic Features

Support upgrading via SD card

Support dual Ethernet ports

Support Modbus TCP protocol

Support safety communication protocol (PROFIsafe)
Support the backplane safety protocol

Periodic self-check

Hot swapping

Support power-off retention

Support SOE

Support NTP timing

5.3.2 Appearance

Figure 66 Appearance of LK220S Module

As shown in Figure 66, the controller panel is provided with:

B 10 LED status indicators, indicating the running status of the controller in real time.
B 1 key switch, switching the working mode of the controller (RUN, PRG, REM).

B 1Im
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5.3.2.1 Dimension
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Figure 67 LK220S Module Dimensio

Indicators

Table 17

Instructions to Status Indicators

eaif On The power supply is normal
PWR Indlc?tlon of power Yellow
supply Off The power supply fails
On Load project but not run.
Indication of Flashing I .
RUN operating pattern Green slowly User project is running.
Off User project is not loaded.
On The module fails.
Indication of module Flashing The module is in self-checked
ERR | tilure Red  |slowly process.
Off There is no failures
Flashi Being updating the firmware
Iasl g through tool of Safety UPDT and BAT indicators flash
UPDT | controller operating | - ECY FA-AutoThink slowly together when updating
status indication - the firmware through tool of
Flashing Restore factory defaults Safety FA-AutoThink
quickly

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved
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(one time)
Off No related operation
on The battery capacity is full, in
normal operation
BAT |Indication of battery| .. The battery is not installed or the
status Off battery capacity is lower than
90% of the ratings, thus requiring
replacement
On The SD card has been inserted
SDIN Indication of SD Green Flashing Reading/writing the data on SD
cards slowly cards
Off No SD cards has been inserted
- on Ethernet Interface 1 has been
Indication of connected successfully
LNK1 [connecting Ethernet|Green
Interface 1 Ethernet Interface 1 has not
Off
been connected yet
Indication of Flashing Ethernet Interface 1 is receiving
e slowly and sending data
AcT| 2t and |y ojiow
sending data via Off Ethernet Interface 1 is not
Ethernet Interface 1 receiving and sending data
o on Ethernet Interface 2 has been
Indication of connected successfully
LNK2 | connecting Ethernet|Green
Interface 2 Ethernet Interface 2 has not
Off
been connected yet
Indication of Flashing Ethernet Interface 2 is receiving
e slowly and sending data
ACT2 |[SCeMNg. and | veliow
Seinieling] - @FENEL  WEL Off Ethernet Interface 2 is not
Ethernet Interface 2 receiving and sending data

Flashing slowly: with a frequency of 1Hz.

Flashing quickly: with a frequency of 4Hz.

e Communication of LK220S will be interrupted when the network storm occurs, the
communication will resume after the network storm disappears. Pay attention to
system construction and maintenance, the events or operations that caused the
network storm must be eliminated.

e During the system is power-on, any modules are not allowed to plug.

5.3.4 Interface Specification

5.3.4.1 Ethernet Interface

The LK220S main control module has two Ethernet interfaces. The Ethernet interface adopts a
standard RJ45 receptacle, with a communication rate of 10/100 Mbps, taking twisted pair as the
transmission medium. The LK220S main controller is connected to the programming computer via
Ethernet to download the user program.
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HalluSus

5.3.4.2 SD Card Interface

User can update the controller via the SD card or tool in Safety FA-AutoThinksoftware.
B Update the controller firmware via the SD card:

Step 1. Copy all files from the released CD to SD card.

Step 2. Insert the SD card into the SD slot in controller.

Step 3. Update firmware automatically after a power up.

Step 4. At this time, the ERR light flash slowly, ERR light is off, then the firmware upgrade is
complete.

B Update the controller firmware via the tool in Safety FA-AutoThink software

The user can also update the firmware via the tool in Safety FA-AutoThink software, in the case of
SD card is not inserted.

Step 1. Click menu [Tool]-[Assistant tool]-[Controller operation] in Safety FA-AutoThink.

Step 2. Open the dialog Controller operation, as shown in Figure 68. Firstly, you need to build the

connection with the controller. In the [Firmware Upgrading] tab, click _I in the Path field to
select the .bin file of controller firmware, click Upgrade to pop up a prompt box of confirming
Update, click YES, with the firmware file uploaded to the controller.

E|Contr011er Operation !EE

The controller connected

CuniuI:ILK2208 = IT':I 129 . 0 . 0 . 250 TestConnection|  The current controller is not lacked!

Controller information | Controller lack | Netwark configuration | Project upgrading  Firmware uparading | Log reading | IP scan |

Upgrade |Backup|

— Dot YR R K A ! T o

m Controller operatiom

L comtreller. Click ‘Yes' ,-’._"'\., Ensure firmware matches wit
- Fabe - ’ b

want to cancel it.

Figure 68 Firmware Upgrading Tools for Safety FA-AutoThink
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Step 3. A prompt box as shown in Figure 69 popped up. Click OK to start upgrade.

x

Firmware upgrading file 1z transferred successzfully, and
controller starts to upgrade. Don’ + power off it during
upgrading!

Figure 69 The Prompt box for Transmission of Firmware File

Step 4. Fourth step: UPDT light and BAT light flash slowly together. The ERR light flash slowly after
the UPDT and BAT lights are off. Completing controller upgrade when the ERR light is off.

The controller automatically runs after the upgrade.
B Caution of updating firmware

O The key switch is set to PRG or REM mode, and IEC is stopping when you upgrade
firmware.

O Itis recommended to disconnect DP connection when updating the firmware via the SD
card.

5.3.5 Key Switch

It can set the controller operation modes via the key switch. The LK220S has three working modes:
RUN, PRG and REM. It can select the REM mode as the default by make a selection via the key
switch. The key switch can be pulled out in RUN, REM, PRG modes. In safety project, when the key
switch is switched to the RUN position, all data areas (except S area) are restored to the initial value.

Table 18 Definition of Key Switch

Controller can execute the user program, but user cannot modify program or operate

RN R Bt controller status via Safety FA-AutoThink.

REM Remote A user can control the program to run and stop, modify the user program and download,

(remote) control Mode |reset and write value, etc.

PRG = Controller can stop executing the user program and cannot run the program via the
rogram Mode . .

(program) software. It can modify the user program and download, reset and write value, etc.

The three working modes are specified in details below:

RUN: to run the user program, unable to stop the user program via the programming software, nor to
modify the user program.

B Enable output.
B Controller module executes I/O scanning and operation.

B The human-machine interface software (that is, HMI) can write variables. The programming
softwarecannot write variables.(Modbus TCP slave can write variables through configuration)

Cannot reset, download and clear.

Cannot change the operating mode of the controller remotely via the programming software.

76 Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved



E b4 Chapter 5 Master Control Unit

PRG (Program): the user program is stopped and cannot be enabled via the programming software. It
is capable of download.

B Controller does not execute the (scanning) task.

B Create, modify and delete the task, program and routine.

B Download the user program.

B Reset and clear.

B Cannot change the operating mode of the controller remotely via the programming software.

REM: (Remote) to control the user program to run and stop via the programming software. However,
the agreed initial status is that: switch from RUN to REM, with the user program keeping its running.
Switch from RPG to REM, with the user program keeping its original stopped status. If the key is in
REM position before enabling controller, after starting the system program, the running status stays
the same to that before power off or resetting. In REM mode, it can download the user program.

B Write variables.

B Reset and clear.

B Program download.

B Change the operating mode of controller remotely via the programming software.

The main controller changes the IEC running status by toggling the key switch, with the IEC running
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Online ) Window (H] Help (H)

Townd aad (1) F5
Exit Monitor (0]

€

Run

Stap

Rezat (H)
Cald Reset [T
farm Reset
Clear Controller (]

Hrite Walues

Fommunication Settings (B, ..

Controller Calibration Time

Simulation Mode (5] T

pload Froject File
lownload Froject File

HTE Setting=
Upload SUE File

Variable Debug Readbacl

Figure 70 Reset Command of Online Menu

| e  System running, prohibit resetting master controller !

* Inredundancy mode, it is only effective for current frame to reset via key switch. If
master controller is reset, it will cause master-slave switching.

Restore factory defaults: operate the key switch in the sequence of REM - PRG - REM - PRG - REM.
If the operation is done in 1.5s, controller can be recovered to factory defaults. The UPDT lamp and
the BAT lamp flash together once, the factory defaults are recovered, and restart controller. It shall
initialize the user data, clear the user files, user logic source projects, static routing lists and control
locks, etc.

By restoring the factory defaults to resolve this issue when you forget the IP address of the controller.
B Cautions

IO connection must be disconnected when you restore factory defaults.

e Restoring factory defaults must ensure that the controller had no effect to the field.

5.3.7 Power-loss Retention

The LK220S module provides power-loss retentive function. The variables defined in the R area have
the power-loss retentive property, the LK220S module can provide power-loss retention for the
real-time value of the power-loss retentive variables. After restarting the power-failed controller, the
retain-type power-loss retentive variables can be recovered to the values before power loss, with
other variables recovered to their initial values.
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£¥ Main(PRG).Id

Ha. Hame Dezecription Data Tvpe Initial Value Area

0001 &l BOOL T | FALSE TR rea ]

Figure 71 Setting Power Failure Retention

5.3.8 Backup Battery

The front panel of the LK220S module is provided with a backup battery slot. The user can insert the
LKA103 capacitor power box. The backup battery can provide power-loss retention for the real-time
clock data. Upon the power loss of controller, the real-time clock data can still be kept. The max.
power-loss retentive period for capacitor power supply is 7 days.

In case of low battery, BAT indicator shall give an alarm. Check the battery regularly and replace it
timely, ensuring that power-loss retention can work well. See the Chapter 7.1.4 Battery Replacement
for battery replacement.

LKA103 is not necessary for customers who do not need keep real-time clock data when the system is
power-off. LKA103 is a standard product of HollySys, you can only buy it from HollySys.

5.3.9 Modbus Communication Settings
Please see 4.3 Configure Modbus TCP protocol.

5.3.10 Redundancy Data Area

Redundancy data includes data occupied by compiling in G area, M area, | area, Q area and R area.
The data area of variables that has been deleted only is released by full compilation.

In a task cycle, the main time includes the run time of project logic, refresh time of controller input and
output, and time of redundant data. The amount of redundant data is directly proportional to the time
of redundant data, and has no linear relationship with the task cycle.

When the total time above is beyond the task cycles, the controller will run unstable. At this time, the
fault indicator of controller is ON. Report the CPU general fault, and stop data redundancy between
the master and slave. For this fault, we need to deal with it by one way as follows in time to eliminate
the fault.

B Increase the setting value of the IEC task cycle.

B Optimize the configuration logic of the project and reduce its running time.
B Delete the unused input and output points in the project.
[

Release the occupied data area by full compilation.

5.3.11 Technical Specifications

Operating speed

CPU 667MHz

Execution speed of commands Typical value 2.5DMIPS/MHz
Memory
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Program memory

32MB (16MB for the system, 16MB for users)

Data memory

512MB, 800Mbps, bit width 32 bits

Power-loss retentive memory (MRAM)

512KB

Extend memory

SD card , max. 32GB

Ethernet

10/100M

2-channel, dual network ports, supporting Modbus TCP protocol

Real-time clock

Data format

YY:MM:DD:HH:MM:SS, BCD code

Clock precision

Less than 1 minute/month @25

80

Power-loss retention Supported
Backplane bus

Communication speed 2.5Gh/S
Load capacity 1x4-way
Protection grade

Module protection grade IP20
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5.4 LK249S Safety Master Station
Communication Module

LK249S is a safety master station communication module of LKS safety control system. The module
has 2 DB9 communication interfaces, supporting HollySys Profibus-DP master station communication
protocol. It can be connected to up to 124 slave stations. The module is connected to the LK130
backplane module via the CPCI high-speed connector.

5.4.1 Basic Features

B Support the Profibus-DP master station communication protocol
B Hot swapping
B Two DB9 interfaces

5.4.2 Appearance and Size
5.4.2.1 Appearance

Figure 72 LK249S Module Schematic Diagram

As shown in Figure 72, the LK249S module panel is provided with:
B 5 LED indicators, indicating the running status of the LK249S module in real time.
B 2 DB9 interfaces.
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5.4.2.2 Module Size
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5.4.3 Indicators

Table 19 Instructions to Status Indicators

Oon

Yellow

PWR Indication of power supply
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O Flashing quickly: with a frequency of 4Hz.

5.4.4 Operating Principle

The DB9 interface of the LK249S module receives the data sent from the I/O device. Upon conversion
via RS485, the signal is converted into a signal supported by the bottom protocol, with the interfering
signal coming from the field eliminated via an isolator. The signal is transmitted to MCU for
processing.

— e

Tl e - _ : _—
'DBY .= maiRS485 Transceivers—=- m [solator I-ﬂ!i—mn-

‘DBY :»-q—p-JlFtS-.ﬂrES'T{ansceiveréh—E; Isolator lL-—b-n

——

-

Figure 74 LK249S Internal Schematic Diagram

The DP master station in the master backplane is in operation. The DP master station in the slave
backplane is in the listening mode. The data is synchronized periodically between the DP master
stations. When the controller switches between the master and slave machines, the DP master station
also switches accordingly.

5.4.5 Terminal Definition

The LK249S module has two DB9 interfaces with each redundancy.

Figure 75 DB9 Interface Schematic Diagram

Table 20 DB9 Pin Signal Definition

1/4/9 |NC Not used

2,3 |DP+ DP signal positive

5 DP1_GND Signal grounding

6 DP1_5V 5VDC power supply
7,8 |DP1- DP signal negative
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5.4.6 Diagnosis

LK249S can diagnose the following functions:

B Module status diagnosis (module failure).

B Internal module failure (FPGA failure, PCle link failure).
B Dual DP link break failure.

5.4.7 Set Baud Rate

In the Safety FA-AutoThink software, double click the configured BUS_MASTERBUS_MASTER node
under the [Hardware Configuration] node, to open the Device Information window, as shown in

Figure 76 to set the Baud rate.

The Baud rate is the communication rate between the controller and the 10 device. It can be set as
187.5 kbps, 500 kbps, 1.5 Mbps, 3 Mbps, 6 Mbps.

Figure 76 BUS_MASTER Device Information Window

B Attentions in use of baud rate:

O When using 3Mbps and 6Mbps baud rate, the length of DP cable between backplanes is
recommended to be within 30cm.

O When using 3Mbps and 6Mbps baud rate, up to six extended backplanes can be
connected.

5.4.8 Technical Specifications

‘ Processor \

| CPU platform | ARM |

Memory
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Baud rates 187.5 kbps, 500 kbps, 1.5 Mbps 3Mbps 6Mbps

Backplane bus

Transmission speed 2.5Gbh/S

Protection grade

Module protection grade IP20

Hot swapping

Hot swapping Supported

Power supply Provided by backplane
Module power consumption (max.) 200mA@24V

Dual-network Redundancy

DP bus redundancy Supported

Starting time

Time from power on to initialization done (<10 s

Physical specifications

Installation Mode Backplane slot
Module Dimension (W*H*D) 44.7mmx166mmx152mm
Weight 3659

5.5 LK240S Safety Redundant
Communication Module

LK240S is a safety redundant communication module in LKS safety control system. It is the dedicated
module for data synchronization between the master frame and the slave frame in the redundancy
system. Redundancy communication between the master frame and the slave frame can be realized
via respective safety redundant communication modules by taking synchronous optical fiber as the
medium. It is connected to the LK130 backplane module via the bus connector.

5.5.1 Basic Features

Determine the master/slave status

Support gigabit synchronous optical fiber communication
Support two fiber redundant interfaces

LC interface multimode fiber

Hot swapping

O0O0O0o0oao

Adopt safety communication protocol
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5.5.2 Appearance and Size
5.5.2.1 Appearance

Figure 77 LK240S Module Schematic Diagram

As shown in Figure 77, the LK240S module panel is provided with:

B 10 LED indicators, indicating the running status of the LK240S module in real time.

B 1 DIP switch, setting Series A/B of the current controller.
B 2 fiber interfaces
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5.5.2.2 Module dimension

NN

ninm

o

Figure 78 LK240S Module Dimension

5.5.3 Indicators

Table 21 Instructions to Indicators

o On The power supply is normal
PWR | Indication of power supply Yellow -
Off The power supply fails.
On/Off The firmware does not work regularly.
RUN | Indication of operating pattern Green Flashing
The firmware works regularly.
slowly
On The module fails.
ERR |Indication of module failure Red
Off The module is free of failures.
On/Off Redundancy communication fails.
RDNT | Indication of redundancy communication Green Flashing Redundancy  communication  work
slowly regularly.
The current controller is in standby
On
mode
STDB | Indication of master-slave status of CPUs [ Green | Off The current controller is in running mode
Flashing The master-slave status is not
slowly determined.
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On The current controller is A
A/B Indication of Machine A/B Green
Off The current controller is B
— - Flashing : . .
TX1 |Indication of data sent via Fiber Interface 1 | Green quickly Fiber Interface 1 is sending data
RX1 Indication of data received via Fiber Green Fle_\shlng Fiber Interface 1 is receiving data
Interface 1 quickly
I - Flashing . . .
TX2 |Indication of data sent via Fiber Interface 2 | Green slowly Fiber Interface 2 is sending data
RX2 [oleeiien off e (eeaed Wi HEE Green Fl"’.‘Sh'ng Fiber Interface 2 is receiving data
Interface 2 quickly

O Flashing slowly: with a frequency of 1Hz.
O Flashing quickly: with a frequency of 4Hz.

5.5.4 Operating Principle

Synchronous optical fiber interface in two safety redundant communication modules is connected by
special optical cable to data communication. The two links work redundantly. When a link failure and
another link without fault, it can switch to normal link automatically with the switching time no more
than 10ms, thus improving the reliability of continuous system operation.

Frame A Frame B
Redundancy communication module Redundancy communication module
Fiber Fiber Fiber Fiber
interface interface interface interface

T ! T
Figure 79 Redundancy Communication Schematic Diagram

5.5.5 Wiring

The LK240S safety redundant communication module has two synchronous optical fiber
communication interfaces, both of which are standard LC synchronous optical fiber r interfaces, based
on a communication rate of 1Gbps and above. Each synchronous optical fiber interface includes one
TX and one RX, which are cross connected to the safety redundant communication module of another
frame, with one as the sender and the other as the receiver. Take a group of synchronous optical fiber
interface for instance, as shown in Figure 80.
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Master frame Slave frame
FIBER X1 FIBER X1
RX1 X1 RX1 X1

Figure 80 LK240S Synchronous Optical Fiber Connection

Table 22 Definitions of LK240S Cable Ports

TX1 Transmitting end, Channel 1
RX1 Receiving end, Channel 1
TX2 Transmitting end, Channel 2
RX2 Receiving end, Channel 2

55.6 SetA/B Frame

It can set the current controller as A or B via the two-bit DIP switch on the front panel.

SYS-A

SYS-B

Figure 81 Series A/B DIP Switch Schematic Diagram

B Switch to the SYS-A position, set the current controller as system A.
B Switch to the SYS-B position, set the current controller as system B.

You need to power off or reset controller in current frame to make settings effective after the A/B DIP
switch was modified.

55.7 Master-slave Determination

When the redundant communication module is powered on with no fault in current, it can determine
whether the module that is newly powered on is the master or the slave machine according to the
following principle. The master-slave determination principle (with a descending priority) is:

B The first power-on controller as the master.

B The last running status of the
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Master frame power off

Redundancy state fault (master frame)
Pull out the module in local backplane
Dual Ethernet fault

Dual DP link fault

Call the sysMasterSwitchToSlave (master-slave switchover) command in Safety
FA-AutoThink to make a switchover

OO0OO0O0O00gao

5.5.9 Technical Specifications

‘ Processor ‘

CPU platform ARM
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6.1 Power Module

6.1.1 QS10.241 DC Power Supply

6.1.1.1 Basic Features

B AC 100-240V Wide-range Input
Efficiency up to 93.5%

Output voltage 24~48VDC

150% (360W) Peak Load Capability
Full Power Between -25°C and +60°C
DC-OK Relay Contact

Quick-connect Spring-clamp Terminals

The most outstanding features of this dimension QS10 DIN-rail power supply are the high efficiency
and the small size, which are achieved by a synchronous rectification and further novel design details.

With short-term peak power capability of 150% and built-in large sized output capacitors, these
features help start motors, charge capacitors and absorb reverse energy and often allow a unit of a
lower wattage class to be used.

High immunity to transients and power surges as well as low electromagnetic emission makes usage
in nearly every environment possible.

The integrated output power manager, a wide range input voltage design and virtually no input inrush
current make installation and usage simple. Diagnostics are easy due to the dry DC-ok contact, a
green DC-ok LED and red overload LED.

Unique quick-connect spring-clamp terminals allow a safe and fast installation and a large
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6.1.1.2 Appearance

Figure 82 Module Schematic Diagram

Table 23 Interface list

2 groups of DC output terminal

DC-OK Relay Contact

Open the flap to adjust the output voltage. Factory set: 24.1V

Indicators

a (b~ || NP

AC input terminal

6.1.1.3 Operating principle

| Output I N\
| Voltage I
| Regulator | Vour
L )T Input Fuse +
Input Filter +
N >—F+— input Rectifier - PR — ('f-?-ﬁi‘rr\r b OEL:IIEEt ..| .
: : A A v TR ik sl oo
g4t (ARG L RAECELOR N o i T
& ] . - —
T oo e san
AN LED .
>; : )_(i;::(
i'_l OOVE:' | Ouinut || | = R“?::' O..inu
- S Veliage | Shu.- Power
ar .».Egifgim_ Vniinr, . ' N g ' _.f .- 20 WV anade
EXS (LT

Figure 83 Functional Diagram
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6.1.1.4 Indicators

Table 24 Instructions to Indicators

DC ok DC-OK LED Green On, when the output voltage is >90% of the adjusted output voltage.

On, when the voltage on the output terminals is <90% of the adjusted
Overload Overload LED Red output voltage, or in case of a short circuit in the output.
Flashing, when the unit has switched off due
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Min. 85-276Vac, continuous operation
AC input range Min. 60-85Vac, full power for 200ms,
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I, altitudes from 2000m to 6000m

Degree of pollution 2, IEC 62103, EN50178, not conductive

6.2 Extension Backplane

The extension backplane can only install IO module. E.g. LK117 for example, as shown in Figure 87,
Slot 1 is the communication module slot. Slots 2~11 are I/O module slot. Each terminal block
corresponds to an I/0O module, directly connecting to the field signal via an I/O cable.

Communication Extension 10 module
interface module

R

External interface 10 terminals

Figure 87 Structure of LK117 Backplane

As shown in Figure 88, the extension backplane supports the redundant DP bus. It provides the DP
bus input and output interfaces and connects to the local backplane for extending the I/O points. In
case of multiple extension backplane cascade connection, it shall better adopt serial connection, not
allowed to connect multiple extension backplanes to a local backplane.

The extension backplane does not provide the terminal matching resistance for the DP bus, with the
matching resistance provided by the communication module.
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DP

input I/0 module I/0 module
slot 1 slot 10
C icati
or?onaﬂgiﬁolfn Second slot 11th slot
Redundancy DP bus

DP

output
First slot 117

Figure 88 Internal Structure of Extension Backplane

6.2.1 Interface Specification

The extension backplane interfaces can be divided into power supply interface and communication
interface.

6.2.1.1 24 VDC Power Supply Interface
The 24VDC working power supply for the hardware module on the backplane is led in from the power
supply interface of the backplane.

Table 26 Signal Definition of Power Connector on Extension Backplane

1 L+ 24V+
2 L+ 24V+
3 M GND
4

M GND
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29VDC Power

interface ﬁ
L £ ™

R .-,“\I [ = =

T - | R , [E R
- O - oooany|L+
. . Gm
we Dial switch for start address of 4 olm
~ ;
u' DP slave station
= 0 -
- =

Mote: beginning from start address,

communication address for IO module in

extension backboard are a

to the slot position

Figure 89 Power and Com

6.2.1.3 Profibus-DP Bus

dded according

munication Interfaces of LK117 and LK118 Backplanes

Interface

The DP bus interface realizes the communication between the 1/0O module on the extended backplane
and the controller on the local backplane, adopting two DB9 hole receptacle connectors.

During wiring, it can work with the LKA104 Profibus-DP bus connector, leading in
and out the DP cable via LKA104.

Table 27 Signal Definition of DP Connectors on LK117 Backplane

1 Null Null

2 DPIN+ DP incoming line, signal positive

3 DPOUT+ DP outgoing line, signal positive

4 Null Null

5 GND GND

6 +5V 5VDC, provided by the communication module
7 DPIN- DP incoming line, signal negative

8 DPOUT- DP outgoing line, signal negative

9 Null Null

6.2.2 Communication Address

The communication address of the I/0O module consists of the backplane base address and the

backplane offset address.

98
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Taking LK117 for example, the base address is the communication address of the first I/O module
from the left, which is set via the 7-bit dial code DIP switch on the backplane. The backplane offset
addresses of the 2nd~11th I/O slave station modules are 1~10, as shown in Figure 90.

Communication| Basic Basic Basic Basic Basic Basic Basic Basic Basic Basic
module address |address | address |address | address| address| address |address| address | address

+1 +2 +3 +5 +6 +7 +8 +9
A
| t
|
| I

| I
Setting via seven-position Offset address
dial switch

Figure 90 Communication Address Allocation of I/O Module on LK117 Backplane

When certain bit of the dial code on the DIP switch is turned to the ON side, the bit is 0. When turned
to the numeric side, the bit is 1. The 7-bit dial codes are combined into a binary number from high to
low. It's corresponding decimal number is the base address of the backplane.

See the following for the conversion:
Base Address=64xK7+32xK6+16xK5+8xK4+4xK3+2xK2+1xK1
Notably, Ki (i=1~7) indicates the status of the 1th dial code

For example, the DIP switch is set successively from high to low as 0001010, the corresponding
decimal number 10 is the base address of the extension backplane, and then the communication
addresses of the I/0 modules on the LK117 backplane are successively: 10, 11, 12, 13... 19.

Dhal switch for 10 station

Al == Il =~ =1 - ] =
«2 <t 1l - I=2 v A
ot re, - , e e Pl itk $o ol
e g e E—— . —-—— bl . R .l'. [
wliee e Wepis g™ 00 s
il e [ e I =
| =t ] IETE e I

Basic address In

Figure 91 Setup of Backplane Base Address

* In case of multiple backboard cascade connection, it cannot set the
communication addresses repeatedly.

6.2.3 LK117 11 Slot Extended Backplane Module

6.2.3.1 Composition
B 1 communication slot, 10 I/O slots
B Dial code of the base address of the slave station

B Redundant Profibus-DP bus interface, DB9 hole receptacle
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B To support the cascade connection of the extension backplane
B 24 VDC system power supply interface, 4-pin receptacle

B Shrapnel terminals, pluggable

6.2.3.2 Installation Dimension

Apart from power supply, all other LKS hardware modules are installed on the backplane. The
backplane is surface mounted, fastened to the mounting surface with M4 screws.

All the module widths on the extension backplane are 35 mm. Therefore, for a LK117 backplane, the
horizontal spacing between the crew hole centers on both sides is (35x11+16.5) mm 401.5 mm, with
the vertical spacing between the screw hole centers on the same side of 90 mm, as shown in Figure

92.
X
>

S — 4 I = !

T
T

sl \4@723

Figure 92 Installation Dimension of LK117 Backplane

6.2.3.3 Technical Specifications

Slot and Interface

Number of Slots 11 slots (1 communication slot, 10 I/O slots )

Profibus-DP Interface DB9, hole receptacle, receptacle duplex

System Power Supply Interface | 4-pin receptacle, connected to 24 VDC system power supply

Isolated and voltage withstand

Channel-to-channel > 1000 VAC@1 min, leakage current: 5 mA

Channel-to-system = 1000VAC@ 1min, leakage current: 5 mA

Electrical Specification

Input voltage 24 VDC (-15%~20%)

Terminal Matching Resistance |None, can be provided by the communication module

Physical Property

Installation Mode Plane installation
Module Dimension (W*H*D) |385 mmx166 mmx55.5 mm
Enclosure Protection Rating IEC60529 1P20
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‘Weight ‘ 1740 g \

6.2.4 LK118 5 Slot Extended Backplane Module

6.2.4.1 Composition

1 communication slot, 4 1/O slots

Dial code of the base address of the slave station

Redundant Profibus-DP bus interface, 9-pin Type-D receptacle
24VDC system power supply interface, 4-pin receptacle

To support the cascade connection of the extension backplane
Pluggable & Shrapnel I/O terminals

LK118 is a 5 slot extended backplane module, as shown in Figure 93, from the left, Slot 1 is a
communication module slot, installed with a communication module. Slots 2~5 are 1/0 module slots,
installed with 4 1/0O modules of the DP bus interface. The corresponding terminal beneath the I/O
module slot is used to connect the field I/O module.

Communication )
interface module Extension 10 module

/nY ———
TR =

e, i e T &
. mo; T \=|
it m = . i
] T EH
1 1 i e
I = i = pos 4l
T} = AT
: [ rT—
! " :
= =
T
1

&i

A

IRV

&

Il iy

External interface |10 terminals

Figure 93 Structure of LK118 Backplane

Refer to Figure 94 for the internal structure of the LK118 extension backplane.
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DP
input

DP
output

Communication
module slot

1/0 module 1/0 module
slot 1 slot 4
Second slot Fifth slot

Redundancy DP bus

First slot

LK118

6.2.4.2

102

Figure 94 Internal Structure of Extension Backplane
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Isolated and voltage withstand

Channel-to-channel

2500 VAC@1 min@5 mA

Channel-to-system

>500 VAC@1 min@5 mA

Electrical Specification

Input voltage

24 VDC (-15%~20%)

Terminal Matching Resistance

None, can be provided by the communication module

Physical Property

Installation Mode

Plane installation

Module Dimension (W*H*D)

210 mmx166 mmx55.5 mm

Enclosure Protection Rating

IEC60529 1P20

Weight

880 g

6.3 Communication Module
6.3.1 LK232S Safety Bus Repeater Module

6.3.1.1 Basic Features

B To extend the physical length of the PROFIsafe bus

Hot swapping

To isolate the two PROFIsafe buses
Installed on the extension backplane

To provide the terminal matching resistance for the PROFIsafe bus

6.3.1.2 Operating Principle

LK232S is a safety bus repeater module, installed on the first slot on the left of the extension

backplane.

If the transmission distance is too long or load is too high, it can result in weak of transmitted signal on
twisted pair. LK232S outputs two DP signals after selecting a normally working one for shaping and
amplification from two redundant DP signals, as shown in Figure 96.
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+ .
its DP bus starting from LK232S ﬁ '_§Y_1____ I . ﬁ +5V1 Instruction: Ry represer
astensipnd sl s chete e - Li hransabhgie-
ated imand then back-to LK232S medule=—"% LK232S loc

GNDI GNDI
Figure 96 Bus Transition Diagram of LK232S
To avoid the interference on the bus from spreading along the whole bus, it can isolate the two
segments of the PROFIsafe bus via the bus repeater.

The LK232S module is installed in the far left communication slot of the extension backplane. The
protection key is coded as A5.

PROFIsafe bus is extended by LK232S with using LKA104 connector together.

6.3.1.3 Terminal Matching

For the built-in terminal matching DIP switch (34, J5, J6) of LK232S, as shown in Figure 97. It can set
whether to connect the DP bus with source matching resistor network. The factory setting default is
that J4 disconnects terminal matching resistor, J5 and J6 connect the terminal matching resistor.
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]

Figure 97 Position of LK232S Terminal Matching DIP switch

The DIP switch is located inside the module, it is not required to disassemble the enclosure when
changing the position of the switch. Via the heat emission hole of the enclosure, it can conveniently
set the position by using a small flathead screwdriver, as shown in Figure 98.

The four keys of each DIP switch are turned consistently when setting. When the four keys are dialed
downward at the same time, which is in ON status, the terminal matching resistance is connected.
When the four keys are dialed upward at the same time, which is in OFF status, the terminal matching
resistance is disconnected.

ON

el i
~———The termination

ic turned n__
J6__J5_J4 /

ST T T
ooy e

Figure 98 Setting LK232S Terminal Matching DIP Switch

6.3.1.4 Indicators

The definitions for the indicators of the LK232S module are as shown Table 28, the RUN indicates the
communication link between LK232S and the controller. The COM indicates the communication link
between LK232S and the extension I/O module.
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Table 28 Definitions of LK232S Indicators

Flash | No data transmission is available to the PROFIsafe bus of segment 1
erJe'\én) On Data transmission is available to the PROFIsafe bus of segment 1

Off The module is not powered up or damaged

Flash Data transmission is available to the PROFIsafe bus of segment 2. The greater the data volume ,
COM the higher the flashing frequency
(yellow)

Off No data transmission is available to the PROFIsafe bus of segment 2

* Flashing frequency of the RUN lamp: on for 125ms and off for 125 ms.

* Flashing frequency of the COM lamp: flash once when transmitting 30 data
packages each time

6.3.1.5 Technical Specifications

Backplane Power Supply

Operating Voltage 24VDC -15%-~20%

Power consumption 60 mA max.@24 VDC

Isolation Voltage

Isolation Voltage between DP and system | To test for 1 minute based on 500 VAC, with a leaking current 5 mA

Communication

Protocol PROFIsafe
Dual-network Redundancy Supported
Communication Rate 187.5 kbps, 500 kbps, 1.5 Mbps 3Mbps 6Mbps

Physical Property

Installation Mode Slot Installation

Installation Position Communication slots of extension backplane
Module Dimension (W*H*D) 35 mmx100 mmx100 mm

Hot swapping Supported

6.4 10 Module
6.4.1 LK610S Safety 8 Channels Digital Input Module

6.4.1.1 Basic Features
B 8 channel non-polar dry contact inputs
B Field power supply: 20.4 VDC~28.8 VDC
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Support field power loss detection

Support reverse power supply protection

Isolation design between field channel and the system
Periodic self-check

Support PROFIsafe slave protocol

Hot swapping

6.4.1.2 Appearance

Figure 99 Appearance of LK610S

6.4.1.3 Principle

The channel of LK610S collects field switch status through Sample circuit 1 and Sample circuit 2. The
channel works normally when both the acquisition status are in accordance with the set values
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Power
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System : Field I

circuit 1
ircuit 2

LK610S

Figure 100 LK610S Channel Interface Circuit Diagram

6.4.1.4 Indicators

Table 29 Definition of LK610S Indicators

On The communication is established, and the module works well.

RUN indicator (green
@ ) Flash The communication is not established or self checking failed.

Off No power.

ERR
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Channel 8 15 16

Wiring of 8 channels is in the same way. Take channel 1 as an example, wiring is shown in Figure 101.

J)Channel 1
0

Figure 101 Wiring Diagram

6.4.1.6 Diagnosis

LK610S fault diagnosis includesdevice diagnosisand channel diagnosis. After calling the function
block sysGetDPSlaveState (Get Diagnosis of DP Slave), diagnosis data is saved to the output
parameters DiagDatal~ DiagData54 of function block.

Diagnostic information of LK610S up to 30 bytes, wherein 4 bytes are device-related diagnosis, 2
bytes are identification diagnosis and 24 bytes are channel diagnosis. For 8 channels of LK610S, the
diagnosis information of each channel is 3 bytes.

Diagnosis information DiagDatal~ DiagData30 of function block sysGetDPSlaveState (Get Diagnosis
of DP Slave) is shown in Table 31.

Table 31 Output Parameter DiagDatal~ DiagData30

DiagDatal~ DiagData4 BYTE g:(\e/igrt;-tr)?;a?tzd diagnosis information

Id.entification diagnosis information . o _
DiagData5~ DiagData6 BYTE Eefggtﬁeg?g.b )?t)éiz where 2 represents the diagnostic information

DiagData6: when diagnosis information is reported, the value is 0x01
DiagData7~ DiagData9 BYTE ggg'}";t')é gi:‘g”“is information
DiagDatal0~ DiagDatal2 BYTE Channel 2 diagnosis information

BYTE

DiagData28~ DiagData30 BYTE Channel 8 diagnosis information
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Table 32 Device-related Diagnosis

BitO~ Bit7

=4: 4 bytes diagnostic information
length

DiagData2

Bit7

Power fault
=0: Normal
=1: Failure

Bit6

MCU fault (heartbeat fault)
=0: Normal
=1: Failure

Bit5

MCU self-diagnosis
=0: Normal
=1: Failure

Bit0O~Bit4

Reserved

DiagData3

DiagData4

Bit7 ~ Bit6

I0_BUS network fault
=0: the network is normal
=1:DP1 network fault
=2:DP2 network fault

=3: reserved

Bit5 ~ Bit3

Reserved

Bit2

Switch power down
0: No switch power down fault
1: Switch power down fault

Bitl

Reserved

Bit0

Bit3~Bit7

Channel fault
=0: Normal
=1: Failure

Reserved
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IO_BUS  network | Power-on diagnostics once The channels don't turn to the safety side
fault and periodic diagnostics and report diagnosis information.

) Power-on diagnostics once The channels turn to the safety side, and
ST [FETTEr COv and periodic diagnostics RS use safety value as channel value.

Power-on diagnostics once The channels turn to the safety side, and

Channel fault and periodic diagnostics TRUE use safety value as channel value.
Module ADC circuit | Power-on diagnostics once TRUE The channels turn to the safety side, and
fault and periodic diagnostics use safety value as channel value.
Diagnosis  circuit Power-on diagnostics once The channels don't turn to the safety side
fault of  power I . TRUE . is inf -
supply and periodic diagnostics and report diagnosis information.

Table 34 Channel Diagnosis

Bit Bit7 |Bit6 Bit 5 Bit 4 ~ Bit 0

The first byte Head 0x80 Decimal online value : 128

Failure channel, decimal online
The second byte [1/O type/channel 01 ( Input) (Channel) value : 64~71, corresponding to
the channel 1~8

0 Channel fault recovery, decimal
online value : 32
The third byte fha;}“e'ﬂt data| 551 (git)
ype/tault type 18 Channel acquisition fault, decimal
online value : 50

Table 35 Channel Fault Response

The channel turns to the safety side, and use safety
value as channel value.

Channel Power-on diagnostics once

acquisition fault |and periodic diagnostics URELE

When a communication failure or module failure occurs, the channel turns to the safety side. The
possible causes and treatment measures are shown in the following table.

Table 36 Causes and Treatment Measures

Power fault

MCU fault

MCU self-diagnosis
Module failure Replace module.
Channel fault

Module ADC circuit fault

Diagnosis circuit fault of power supply
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Channel acquisition fault

Switch power down Check whether the field power supply is normal.

DP broken Check whether the DP cable is inserted properly.
Communication failure

Module without power supply Check whether the power supply is normal.

For troubleshooting, please refer to 6.4.4.6 Diagnosis.

6.4.1.7 PROFIsafe Fault Status

When the fault is recovered, the system automatically confirms the profisafe fault.

Hodole Froperties |
Input/Cutput Selection | User Parameters |
— Input/Cutput Module Selection
—Current Value — Max Value
Length of Input Data(Byte) F F‘H
Length of Output Diata(Byte) F F‘H
Number of Modules |1 |1
Optienal Modules Added Modules
[#- Input’Output Modules =8 A_dde-l:l module
i & Channels DI
=
==
Properties |
— PROFlzafe Error:
I PROFzate confitm
oK Cancel

Figure 102 Module Properties
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PROFIsafe Error status is displayed at the lower left of the dialog. Error status is shown as TRUE
when the PROFIsafe fault occurs, meanwhile, the system is in safety status and the module channel
adopts the safety value. When the PROFIsafe fault is recovered, the system automatically confirms
the profisafe fault. At this point, Error status turns to FALSE, and the module channel returns to normal
logic output.

B View PROFIsafe fault status information

You can view the status information of the PROFIsafe fault via global variable group
DPDevVar_Group, Each slave module has two diagnosis variables, namely, slave station
confirmation status and slave station communication status.

O Slave station confirmation status: O: there is a PROFIsafe fault. 1: no PROFIsafe fault.

O Slave station communication status: 1 Byte, communication is hormal when value is 1, and

vice versa.

Mo, Marme Cescription | [ata Type | Initial Walue | Area
ool S5 DPConfirm_State_2_1 2 Mo.2 communication device, Mol protocal, address is 2, slave confirm st WORD 1] SArea
ooz S5 DPSlaveCom_State_2 1 2 Mo.2 communication device, Mol protocal, &ddress is 2, slave communi., . BYTE 1] G Area
o3 S5 DPConfirm_State_2_ 1 3 Mo.2 communication device, Mol protocal, address is 3, slave confirm st WORD 1] S Area
non4 S5 DPSlaveComn_State_2 1 3 Mo.2 communication device, Mol protocal, &ddress is 3, slave communi.. BYTE 1] G Area

Figure 103 DPDevVar_Group

PROFIsafe faults that need to be confirmed see LKS Safety Control System Product Manual.

6.4.1.8 Safety Value

Channel provides two modes of safety value. When a channel fault occurs, real-time output value DV
of the channel is used to user logic operation. When configuring, please use DV variables in Chapter
6.4.1.9 Channel Value Algorithm.

Mode of Safety Value:
B Hold On: When a channel failure occurs, maintain the last cycle value.
B Set Up: When a channel failure occurs, adopt the preset safety value as channel value.

Module channel information is shown in Figure 104. 1~8 is channel collection value and 9~16 is
channel quality bits. You first need to check Channel Enable before setting Mode of Safety Value.

& Channels DI I
"mwﬂ"%%“xL’m‘ T T e - ! _...-r-‘—_-r:“:-‘:rH ;J?- = e

- ) — —— e QAN 2471 [~Talall o L

miw =3

[1gtat) - ,.ﬂ—_ﬂl‘ll
Lz arnn ||| |
wpos—— |||

. i) e = cchie]
Il ] a Biis
Il [] | [ g NN

] [ L., 1o

il [ L. [

il [ L. 2

[] [ L. 13

[ [ L. u

il [ L. E

[ [ ... ==

Figure 104 Set Safety Value
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6.4.1.9 Channel Value Algorithm

Global variable group Q_ Profis_ DPIO_ Group is used to calculate the channel real-time output value
and channel data quality bit, as shown in Figure 105. When configuring program, please use DV
variable of corresponding channel with format "Variable name" + ". DV". For example:
SYS_Q_Profis_ DPIO_2_1 2 1.DV.

Figure 105 Channel Voting Variable Group

DV and OUTQ are logic out values of channel, which are determined by the logic operation of other
input variables in the variable group, see Table 37 for variable description.

Table 37 Variable Description

Channel collection value, and votes DV value output

Dl EOCLHIORD It corresponds channel name variable, suchas DPIO_2 1 2 1

Slave station communication status , and votes quality bit output
COMSTA BOOL True: slave station communication is normal
False: slave station communication is abnormal

Channel quality bit, and votes quality bit output
It corresponds channel name variable, such as

. IN BOOL
Input variables Q
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Channel data quality bit OUTQ is determined by COMSTA, INQ and PRFSFSTA.

The channel real-time output value DV is determined by OUTQ and the safe value mode.

B When the channel data quality is good, DV outputs the channel collection value.

B When the channel data quality is bad, DV is determined by the safety value mode. When the
safe value mode is Hold On, DV outputs the channel collection value of the previous period.

When the safe value mode is Set Up, DV outputs the security value.

Table 38 Voting Relationship

* TRUE FALSE |1 * * DI/Al FALSE
DI/AI of

* TRUE TRUE |1 Hold On |* previous cycle | TRUE
value

* TRUE TRUE |1 Set Up * SAFVAL TRUE
DI/AI of

* FALSE * * Hold On * previous cycle | TRUE
value

* FALSE * * Set Up * SAFVAL TRUE
DI/Al of

* TRUE * 0 Hold On * previous cycle | TRUE
value

* TRUE * 0 Set Up * SAFVAL TRUE

* represents any value.

6.4.1.10 Parameters

1. Module Parameter

Choose the added module in Module Properties dialog and click Properties button to open the

Module Parameter dialog.
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HalluSus

Hodule Parameter il
MName: 8 Channels DI

Configuration Data: 0xc2,0x5, 007, 0xc0, 0x7
Length of General User Parameters(Byte): 0 Cancel |

—General User Parameters

Parameter Name Parameter Values Parameter Description

Length of PROFlsafe User Parameters(Byte): 14
PROFIsafe User Parameters
=I BESSS - a_—_L = .-.rr:;::':'l- Slg——— AT ::l ..I::ﬁ=

TR Te— W

o hee RS R Malhaek == iR

F_Check_iPar Mo Check Eit{1) 0 0-0

F_sSIL SiL2 L BitArea(2-3) 1 1-1 |
F_CRC_Lenagth 4 Byte CRC J'_ BitArea(4-5) 2 2-2
F_Block_ID F-HostF-Slave 14 BitArea(3-5) 0 0-0
1.4 AR AATLANN, s, W

. E_Par \arcian PP ) =8 | . 7
m - ||

Figure 106 Module Parameter

Table 39 Definition of LK610S User Parameter

SlotNumber Module slot number Default value

Whether the message sequence number takes part in the | You can choose the following two
CRC check ways

Check: The sequence number field in
PROFIsafe message takes part in the
CRC check

F_Check_SeqNr Nocheck: The sequence number field
in PROFIsafe message does not take
part in the CRC check

This parameter setting is suitable for
both the PROFIsafe master station
and the PROFIsafe slave station

F_Check_iPar Whether the i parameter takes part in the CRC check Default value
F_SIL SIL level selection Default value
Message CRC check and length. Set as 4 Byte CRC, This parameter

setting is suitable for both the
PROFIsafe master station and the
PROFIsafe slave station

F_CRC_Length

F_Block_ID Module ID Default value
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Table 40 Definition of LK610S User Parameter

Enable CH as default value, you can set Enable in

CiRlew Sl Channelienable status Device Information dialog, see 6.4.1.8 Safety Value

. . . . None, 20ms, 30 ms, 40 ms, 50 ms, 60 ms, 70 ms, 80
CH1-~8 Filter Time Channel filter time ms, 100ms. 200 ms, 300 ms, 400 ms, 500 ms
Reserved User Parameters 1~4 | Reserved You not need to set

6.4.1.11 Technical Specifications

Power supply
Input voltage 24VDC(-15%~+20%)

Field power: 100mA @24VDC (max.)

Power consumption

System power: 50mA@24VDC (max.)

Reverse
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Module dimension (W*H*D) }35 mmx100 mmx100 mm \

6.4.2 LK611S Safety 8 Channels Digital Input Module (with
LFD Function)

6.4.2.1 Basic Features

8 channel non-polar dry contact inputs

Support ESD switches with diagnostic of external circuit
Field power supply: 20.4 VDC~28.8 VDC

Support field power loss detection

Support reverse power supply protection

Isolation design between field channel and the system
Periodic self-check

Support PROFIsafe slave protocol

Hot swapping

6.4.2.2 Appearance

K HollySys
RUN/ERR

01
02
03

Figure 108 Appearance of LK611S

6.4.2.3 Principle

The channel of LK611S collects field switch status through Sample circuit 1 and Sample circuit 2. The
channel works normally when both the acquisition status is in accordance with the set values. If any
sample circuit is abnormal, it will identify the collection value as fault, and ensure the data safety
reported to the controller.
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The field signal supports ESD switch with diagnostic resistance for external line diagnosis. The
module periodically detects the external line fault. When the external line is broken or short circuited, it

will identify the collection value as fault, and ensure the data safe
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Channel 1 01 02
Channel 2 03 04
Channel 3 05 06
Channel 4 07 08
Channel 5 09 10
Channel 6 11 12
Channel 7 13 14
Channel 8 15 16

The channel can connect

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved
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Channel 2
Channel 1

ESD sv@ J)Dry contact
I Y TN

Figure 110 Wiring Diagram

6.4.2.6 Diagnosis

LK611S fault diagnosis includesdevice diagnosisand channel diagnosis. After calling the function
block sysGetDPSlaveState (Get Diagnosis of DP Slave), diagnosis data is saved to the output
parameters DiagDatal~ DiagData54 of function block.

Diagnostic information of LK611S up to 30 bytes, wherein 4 bytes are device-related diagnosis, 2
bytes are identification diagnosis and 24 bytes are channel diagnosis. For 8 channels of LK611S, the
diagnosis information of each channel is 3 bytes.

Diagnosis information DiagDatal~ DiagData30 of function block sysGetDPSlaveState (Get Diagnosis
of DP Slave) is shown in Table 44.

Table 44 Output Parameter DiagDatal~ DiagData30

DiagDatal~ DiagData4 BYTE gg;i(_:rczgcleelagd diagnosis information

Id.entification diagnosis information . o .
DiagData5~ DiagData6 BYTE Izlrz]igtﬁ?)t?g.b St):;z‘ where 2 represents the diagnostic information

DiagData6: when diagnosis information is reported, the value is 0x01
DiagData7~ DiagData9 BYTE ggZ‘Taet')é ii;"gnogs information
DiagDatal0~ DiagDatal2 BYTE Channel 2 diagnosis information

BYTE

DiagData28~ DiagData30 BYTE Channel 8 diagnosis information
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Table 45 Device-related Diagnosis

DiagDatal BitO~ Bit7 ::;gt: bytes diagnostic information

Power fault
Bit7 =0: Normal
=1: Failure

MCU fault (heartbeat fault)
) Bit6 =0: Normal
DiagData2 =1: Failure

MCU self-diagnosis
Bit5 =0: Normal
=1: Failure

Bit0O~Bit4 Reserved

I0_BUS network fault
=0: the network is normal
Bit7 ~ Bit6 =1:DP1 network fault
=2:DP2 network fault

=3: reserved

Bit5 ~ Bit3 Reserved

DiagData3 Switch power down
Bit2

Beijing HollySys Intelligent Technologies Co., Ltd. All Rights Reserved 123



Chapter 6 10 Unit lﬁ*‘*“'—’*

I0_BUS  network | Power-on diagnostics once The channels don't turn to the safety side
fault and periodic diagnostics and report diagnosis information.

. Power-on diagnostics once The channels turn to the safety side, and
ST BT EEn and periodic diagnostics URES use safety value as channel value.

Power-on diagnostics once The channels turn to the safety side, and

Channel fault and periodic diagnostics TRUE use safety value as channel value.
Module ADC circuit | Power-on diagnostics once TRUE The channels turn to the safety side, and
fault and periodic diagnostics use safety value as channel value.
Diagnosis  circuit Power-on diagnostics once The channels don't turn to the safety side
fault  of power S Lo . TRUE . is inf 3
supply and periodic diagnostics and report diagnosis information.

Table 47 Channel Diagnosis

Bit Bit7 |Bit6 Bit 5 Bit 4 ~ Bit 0
The first byte Head 0x80 Decimal online value : 128
Failure channel, decimal online
The second byte |1/O type/channel 01 ( Input) (Channel) value : 64~71, corresponding to
the channel 1~8
0 Channel fault recovery, decimal
online value : 32
Short circuit, decimal online
1 :
value :33
. Channel data . Wire break, decimal online value:
The third byte typelfault type 001 (Bit) 6 38
Channel acquisition fault, decimal
18 - .
online value : 50
Channel ground fault, decimal
24 : .
online value : 56

Table 48 Channel Fault Response

Channel Power-on diagnostics once TRUE The channel turns to the safety side, and use safety

acquisition fault |and periodic diagnostics value as channel value.

Short circuit fault | Periodic diagnostics TRUE The channel turns to the safety side, and use safety
value as channel value.

Wire break fault | Periodic diagnostics TRUE The channel turns to the safety side, and use safety
value as channel value.

Channel ground S . The channel turns to the safety side, and use safety

fault Periodic diagnostics TRUE value as channel value.
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When a communication failure or module failure occurs, the channel turns to the safety side. The
possible causes and treatment measures are shown in the following table.

Table 49 Causes and Treatment Measures
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Hodole Froperties |
Input/Cutput Selection | User Parameters |
— Input/Cutput Module Selection
— Current Walue — Max Value
Length of Input Data(Byte) F F‘H
Length of Output Data(Byte) F F‘H
Number of Modules I1 I1
Optional Modules Added Modules
[+ Input/Cutput Modules =8 A_dded module
i & Channels DI
=
==
Properties |
— PROFlzafe Error:
I PREOFIzate confitm
oK Cancel

Figure 111 Module Properties

PROFIsafe Error status is displayed at the lower left of the dialog. Error status is shown as TRUE
when the PROFIsafe fault occurs, meanwhile, the system is in safety status and the module channel
adopts the safety value. When the PROFIsafe fault is recovered, the system automatically confirms
the profisafe fault. At this point, Error status turns to FALSE, and the module channel returns to normal
logic output.

B View PROFIsafe fault status information

You can view the status information of the PROFIsafe fault via global variable group
DPDevVar_Group, Each slave module has two diagnosis variables, namely, slave station
confirmation status and slave station communication status.

O Slave station confirmation status: O: there is a PROFIsafe fault. 1: no PROFIsafe fault.

O Slave station communication status: 1 Byte, communication is normal when value is 1, and
vice versa.
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Mo, MNarne Description | Data Type | Initial Walue Area
ool S5 _DPConfinm_State 2 1 2 Mo.? communication device, No.1 protocol, address is 2, slave confirm st WORD 1] S Area
nannz S5 _DPElaveCom_State_2 1 2 Mo.? communication device, No.1 protocol, Sddress is 2, slave communi..  BYTE 1] G Area
nann3 S5 _DPConfinm_State 2 1 3 Mo.? communication device, No.1 protocol, address is 3, slave confirm st WORD 1] S Area
nnn4 S5 _DPElaveCom_State_2 1 3 Mo.? communication device, No.1 protocal, Sddress is 3, slave communi..  BYTE 1] G Area

Figure 112 DPDevVar_Group

PROFIsafe faults that need to be confirmed see LKS Safety Control System Product Manual.

6.4.2.8 Safety Value

Channel provides two modes of safety value. When a channel fault occurs, real-time output value DV
of the channel is used to user logic operation. When configuring, please use DV variables in Chapter
6.4.1.9 Channel Value Algorithm.

Mode of Safety Value:
B Hold On: When a channel failure occurs, maintain the last cycle value.
B Set Up: When a channel failure occurs, adopt the preset safety value as channel value.

Module channel information is shown in Figure 113. 1~8 is channel collection value and 9~16 is
channel quality bits. You first need to check Channel Enable before setting Mode of Safety Value.

8 Channels DI I
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BOOL' * | [ 3 NN
BOOL: | I 10
BOOL: | | B
BOOL: ° | [ 12 oo -
BoOL: ¢ | . 13
BOOL: | I e
BoOOL: ° | | H_I'
0DPO_212.8 BOOL 1 C_ .

Figure 113 Set Safety Value

6.4.2.9 Parameters
1. Module Parameter

Choose the added module in Module Properties dialog and click Properties button to open the
Module Parameter dialog.
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Figure 114 Module Parameter

Table 50 Definition of LK611S User Parameter
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F _Par_Version F parameter version Default value
F_Source_Add F source address Default value
F Dest_Add F destination address Default value
F_WD_Time Watchdog time for monitoring PROFIsafe messages Default value
F Par CRC F device i parameter CRC check sum Default value

2. User Parameters

The channel filtering parameters are set in the [User Parameters]. In the Safety FA-AutoThink,
double-click the LK611S module under the BUS_MASTER and double-click the Device Property to
open the Module Properties dialog, as shown in Figure 115.

Module Properties E |

InputiQutput Selection UserF‘arametersl

U=zer parameter bytes: 21
Parameter Mame Parameter Yalues Parametet Description =
CH1 State Enahle CH BitAreals-7) 20,2
CHZ2 State Enable CH Bit&reard-5) 20,2
CH3 State Enahle CH BitArear2-3) 20,2
CH4 State Enahble CH BitArea(0-11 20,2
CHS S