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AGENDA

 PLC appliances in VI systems
« FSC

 Reasons for applying PLCs

e Siemens S7

e« S7 SSS

» Architecture

 Code Generator

* Project ‘Next’

e Discussion issues
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DISTRIBUTION SYSTEMS

e Distribution centers for various sectors: care, food and fashion to
automotive, parts and components, and retail.

» With solutions for: automated storage and retrieval, order picking,
consolidation and sorting.

e Conveyor equipment is PLC controlled.
High capacity sorters are FSC controlled.
Integrated systems have their own local controllers.

Slide 3, PLCs in automated material handling systems, 12-2-2008 | Gert Maas



MMowDenlaomwos:
I NDUSTRIES

BAGGAGE HANDLING SYSTEMS

» Baggage Handling systems, from regional to major hub airports.

» With solutions for, from check-in to make up and unload to reclaim.
Including baggage screening, storage and sortation.

* Loose baggage conveyor transport, Tubtrax and Bagtrax.

» Conveyor equipment PLC controlled.
Bagtrax has local controllers besides PLC control.
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EXPRESS PARCEL SYSTEMS

From local depot to large hubs.

Throughputs from a few thousand parcels a day to 150.000 parcels per hour.
Used equipment: Line sorters and loop sorters.

FSC controlled.
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FSC

 Flow System Controller

Used for controlling high capacity line and loop sorter systems.
» Characteristics;

- Industrial PC hardware

Real-time operating system: QNX Neutrino
C/IC++
CPU response time 2 msec.
Systems are implemented by configuration.
System layouts and functionality are restricted to building rules.

e Since 15 years
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Reasons for applying PLCs

Pros

e High reliability (MTBF)

« Easy and fast recovery from HW failures (MTTR)
« Robustness

« ‘Easy’ programming languages

e On-line monitoring and modifying

« Proven technology, widely accepted

e Programmable (FSC is not)

Cons
e Not-open systems
e Limited communication possibilities
* Not extendible with other applications
* Programming languages are not standardized
« Limited memory and performance
« High hardware costs
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Siemens S7

* VI engineering department is standardized on Siemens S7.

e Other PLC brands are subcontracted
e.g. Allen-Bradley, Modicon, Mitsubishi, Omron

« S7-300 and S7-400.

Both programmable with Step7 and largely software compatible.
 Programming language STL (IL according IEC 61131-3).
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Siemens S7-300

e Modular mini PLC

» Often applied CPUs

CPU315-2 DP
CPU317-2 DP
CPU319-3 PN/DP

workmemory
128 kb
512 kb
1,4 Mb
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bit Word Int instruction
100 200 2000 ns
50 200 200ns
10 20 20ns
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Siemens S7-400

e “Power PLC”
» Often applied CPUs

- CPU414-2 DP
- CPU414-3 DP (or PN/DP)
- CPU416-2 DP (or PN/DP)

workmemory bit Word Int instruction
1 Mb 45 45 45ns
2,8 Mb 45 45 45ns
5,6 Mb 30 30 30ns
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PLC deployment

PLC is applied as central controller within a sub/system.
CPU type is chosen on required CPU resources.
Systems are divided in subsystems, considering:

- CPU capability
Logical subsystems
Redundancy and system availability
Cost price

Distribution systems
- Focuses on minimum number of PLCs.

Baggage Handling systems

- Redundancy in system layout by repetition of autonomous subsystems for
achieving higher availability.
This leads to: use of more PLCs and smaller PLCs.

- High availability PLC solutions are seldom used.
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Controls Architecture

Host (customer)
e

|
| —
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MFC SCADA

Ethernet
OPC Server | PLC
Profibus-DP

ASi Master >
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Operator Panel Scanners
ASi Bus
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PLC system response time

» system response time
Time duration from input change to output change.
typically between 50-90 ms

/’_>\\\ —
7

,/ CPU prc:gram \\ | w
\ cycle T
N - /// 4l

ASi cycle: 5 ms
DP cycle: 10-20 ms
CPU cycle: 10-20 ms

PLC System
CPU DP-Master

—_—— —

Profibus-DP

E E . DP-Slaves

ASi/DP Gateway:
DP Slave with ASi
Master
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S7 SSS

 S7 Standard Software Structures
Product name for the VI standard S7 software.

* Initially the S7 SSS is developed by the Engineering groups on
projects by standardizing the software.
Based upon best practices.

« Today the S7 SSS is managed and maintained by R&D.
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S7 Libraries

) Project
At Project Project
f Engineering
Tubtrax Rel. 7.0 i R&D
TUBTRAX DistriVeyor | | TwinVeyor §
7]
BAGTRAX f ‘
RB Rel. 4.0
BH Raw Baggage Distribution ‘
c
O
S
General Rel. 4.1 g
S7 SSS General ;J
- Industrial Group / Product >
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Architecture

« Component Based according Sandglass model

A

Process Areas Applications.
ffffffffffffffffff Built by Engineering

> <

Zones

Standard building blocks.
Provided by R&D

Sections

Objects
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Software Architecture

System
Manager

Area Area
Manager Manager

Zone
Manager
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Software building block

DB_Setting

Control

BF 01.02.03~ |

Flow
Interface
DB_ID Upstream

BF 01.02.03 {—~

Field 1O

DB_Status
B (BF 01.02.03
Flow
Interface
Downstream DB_Statistic
TS RBF01.02.03
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Variants of conveyor building blocks

Flow Control
< 5= —
@ ; Bacl_<bone
=
Conveyor withREREC

and flow control functionality.
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Owmer: General 4.0

Picture:

THO 14

Definitiore Tracking

conveyar with PP

10 Definition:

Type: ID: Comment

I_BOoOL  ="I_"&parentid& " LMWMS_Auto” Mode Switch of LMS in position 20 TOMATIC
|_BOOL  ="_" & parentid & " LMS_CK" Heslthy zignal from LS

| BooL ="_"&parentid& " MZ_On" Maintenance Switch in postion "ON'

I_BOOoL  ="_" & parent.id & "_PEC" & parent_func_a ="Photo Electic Cell" & parent_func_descr

| BooL ="_" & parentid & " PPI" & parent_func_a  ="Pulse Position Indicator & parert_func_descr
|_BOOL  ="_" & parentid & " THO_CR" Mo Thenn o Cverload

o BOoL =" " & parertid A" _MTR" ="Run signal tom aor" & parent_func_descr
Tags:

SymbolicHame TagTypeld Address

LM5S_12_ASI_Errar
LMES_12_ASI_Mat_Prsrt
L S_12_Mot_Sutorm stic
LMS_12_Mot_Healthy
M5 _13_Mot_Sutom stic
PEC_7™ _Blockage
PEC_71 _Missings
PPI1_21_Errar

THO 14 _Th_Cverload

D5 0.1
D3 oo
Ds 0z
D3 0.3
Ds 0.4
D3 1.1
D= 1.2
D5 0
D3 05
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Distribution system ‘Next’: peakflow overview

5 HDS MODULES

31200 locs 29 DOUBLE DEEP MINILOAD CRANES
RESIDUAL 886,704 LOCATIONS
STORAGE 700 cartons/hr MINILOAD STORAGE 119 cartons/hr 120 cartons/hr
Goafgritr:-‘)lﬁlhr 107 cartons/hr 107 cartons/hr
218 out/hr 80 cartons/hr 94 cartons/hr
A 2300 cartons/hr

3000 totes/hr

1950 cartons/hr

2500 totes/hr

1630 cartons/hr

2300 cartons/hr

1950 cartons/hr

1366 cartons/hr
2089 totes/hr

3000 cartons/hr +
2500 cartons/hr
2089 cartons/hr

<

FAST MOVERS
3000 cartons/hr

2500 cartons/hr '
106 cartons/hr

3000 cartons/hr
2500 cartons/hr
1983 cartons/hr

SLOW MOVERS

5400 totes/hr
4590 totes/hr
3960 totes/hr

4000 cartons/hr
3400 cartons/hr
2326 cartons/hr

ORDER
CONSOLIDATION

* GOODS-IN

SHIPPING

[ 159 pallets/hr |
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Distribution system ‘Next’: system layout

ok HDS
Consolidation §

Repack ;"' =
| Palletizing 28

=

Goods_In
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Distribution system ‘Next’: flow diagram ODS 1 -loop

Area 40: Fast moving picking (ODS)

SULAT.£0.73
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ne S 41203040 [50141.21.3
[SM a1.20.20.10]
EL oraTae g [BN41.20.31.30
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[sNa1208020] reprarsrs SDia 363
TE — %—| BF 41261 |[H]
SDla1222 SN 4126140
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S0l 41255
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Project Definition File
« BF 41.22.7 -> BF33

ofil = "clgearatrean” mc_id="41 30" poston="100"  &| | |Iem =
efil ids"upstream isc_ids"41. 22 1" positon="T" id P EEE Y
® cig: el _ud="GRFECIN " hactiore="11" bunction_abboesvistion _ | mark_codie F 5
[+ dise ed]_mi="GRFECON funclion="01" function_sbbrevistior el _id Hi[aEK]
E cig el _d="GRPECIN " hanctiore"01" burchion_desscoiplons + | beraghh 25
H ﬂ <isc activilp_number="40520" asi_sddmecs=™ 2 asi_chanrelz"Z* _+ | vila_documesnt D3E6T2-3331 4301-EN.DWT
block anglel="T" angled="1" bidepchional="Tals" a1 sy _+ | iguaid S0EATE1REDMDADE DD 278 65061 20
il wi="patream’ mc_id="41 252" positon="T"/ + | ach 41500
E cist ol _idm WAL funclion="T0" function_descriptions"1o E!I.n_ﬂ;l a1+ 001 2A540
il =" dnevrneen’” we_id="41. 22 B." pombons" 007 - | =plar_ddl
& tige edl_id="S01-PEDDT" funchion="01" lunction_desciplion: - | epla dd
= it aciroly_pumbei=" 41 TO0 ea_addiess="12" aa_charrek" - | eplary_ ki
i3] Liso actvity_numbers"41 B00" asi_sddress=™1 6" asi_chanrel"Z'—1 | - |aplan_ddd
=+ it acirely_pumbei=" 300" sa_sddiem="20" an_charrsk" - | eplary i
= G i ol _ide"TZ0N" &x_ares=""" lunchion="T1" id="41. 25.." integratic skation_id
E I chee actialy_number="01B0" ssi_sddrers="14" asi_charrel"2" Tuarcdior 13
tblock, angle]="T" angle2="1" bidvschonals"Tale" a1 g + | plo_id a1
chiock angle =" anglal="1" bideechional="laks'" wi="1" th + bt id 12
il =" dowwrsineam’” mo_ida"41. 252" poations"1 00" + | shart_scddress b4
cfif wd="apstnean  isc_id="41 251 107 poshon="05 2375 _+ | piby_addiess 12
il =" upatream isc_id="41. 2031 " positon="T""> + | ani_chanre] 2
& cigi ans_biaki="H" brab="N" cd_id="MTRIT" lo_ss="N" o e addnes 16
I+ tise ed]_wd="EF-FELCON" furchion="01" funchon_desopions . M
® cis el _ui="BFPE DN furchions="{N" Bunchion_descriptons= o ﬁ,ﬂ:tm abbievsation
1+ <o actvily_numbe="43200" an_sddess="1 3" aai_charrel="Z" LM sechon
= Cipl activily_number="40521" asi_addresa="13" asi_charrel"2" + | Fiomingl curent
tblock anglel="{T" angled="T" bideachonal="Tales" wf="T" s + | midhtn_poswer
fill i doeretnean’ so_jde" 4] 22 5" pooition="q 00 v | Bs anes 19
[+ i ed1_d="WisLIN ™ hurachiore" 0" urchion_descnpton="1a + | theimal_crdrkasd_ group a0 _GRFE
ifif id="upstrean’ isc_id="41.26.1." positon="1"/» - |brake
F A <ise actialy_nismbsi= 0520 an_addieri=T11" an_charmek" 2 - | s beske
ﬁ tblock arghel="0" angled="T"" bidiectional="Talse" d="0" shu | - |Fc_ss
E]C I LR T R P T B e P, D F .
4 | e =]
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S7 Library Property File

« BF33->FB_BC Track2PECNoUpd

¥ ._ZEE‘; mapping ; id="BF32" ; key="=cdl_id=tquotBF 32%quat;" ; =¥ block_name="FB B

pping Qd="BF33" ;pey="=cdl_id=tquotBF33%quat;"’ ; =¥ block_namés
Sid="i_Contral' ; tppe="DWwWORD" ; value="#z Control" ; comment="Contral-bits from level above"

=

s
=441 ma
.j'\"l

b

S

i

I
1.

s

T T . T T . . . . T T T

pararmeter

I parameter

pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter
pararmeter

_ FEC" ; commer
'FB_BC_Track2PECHollpd'

Sd="1 10 _Available" ; wpe="BOOL" ; value=""=fguot fquat fquat;DB_[0_Avalabletquotfquob;fguc
Sid="i L5 A5 Mot Present” ; wpe="BOOL" ; value=""=fquot fquot fquat,DE_Dhagnose AS| PR
Sid="i_LM5_ A5 Errar'' ; twpe="BO0OL" ; value="=kquat Rquaot;fquot;DB_Diagnoze A5 PFEquot;fg
Sd="i MTR_Automatic_Mode" ; wpe="BOOL" ; value=""=fquot fquat fquat;]_&quot; &amp; id &amp
d="i MTR_Healthy' ; tppe="BOOL" ; value="=fquot fquot fquot:|_Lquot; Lamp; 1id &amp; &quot;1_
d="i MOT_PEC_Poz" ; type="BOOL" ; value=""=kquat f.quat;tquaot;]_Equat; &amp; id &amp; Rquat;,
d="i MOT_PEC Trngg" ; twpe="BOOL" ; value="=fquot; fquot fquat]_%quot; farmp; id &amp; fquol
Sid="i_Manual Mode' ; tppe="BOOL" ; value="FALSE" ; comment="CkD: Actrvate manual mode"
Sid="i_Manual Run ; wpe="BOOL" ; value="FALSE" ; comment="CMD: kanual run request”
id="i_ DB_Track" ; tppe="BLOCK_DB" ; =¥ block_name="DB_Track_Template" ; value="=%quot;f
id="o_MTR" ; wpe="BOOL" ; value=""=fqguot fquat fquat;_fquot; famp; 1d qamp; &quot;1 MTRL
;id="o_PEC _Tng_Latch' ; tppe="BOOL" ; value=""" ; comment="5tatuz PEC Trigger [High=Froduct C
Sid="in_Awihary ; wpe="DW0ORD" ; value="=kquat Equat;tquot;DB_Ausquat; Rquat;Rquat; &amp;
Jid="in_FIF_Upstream ; type="DW0ORD" ; value="=tquot fquot;fquot,DB_FIFfquotfquot;fquot &z
Jid="in_FIF_Downztream' ; type="DWORD" ; value="=tquotfquotfquot DB _FIFEquotEquot; fquot
Jid="in_Repaort' ; type="DW0ORD" ; value="#z_ Report" ; comment="Repart bitz to level abowve!
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STL block call
e BF 41.22.7

S : Br33 41.22.7.
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id:BF33, comuent:Tracking conveyor with extra PEC without update :J
[]
CALL "FB_BC TrackiPECNoUpd" , "DI BF 41.22.7. BF33"
i Control :=#s Control
i I0 Available :="DE_ IO Available™.BF 41 22 7
i IM3 ASI Not Present:="DE Diagnose ASI PF".Gateway 12 Channel £.3lave Not Present[1l6]
i IM3 ASI Error :="DE_Diagnose ASI PF".Gateway_ 12 Channel &.3lave Error[16]
i MTF Automatic Mode :="I 41.2Z.7.1 MTR AUTO"
i MTR_Healthy :="1 41.22.7.1 MTR_OE"
i NOT PEC Pos :="1 41.22.7.3 PEC"
i NOT PEC Trigg :="1 41.22.7.2 PEC"
i Manual Mode :=FALSE
i Manual RFun I=FALSE
i DE_Track ="DE_Track 41.22.7."

o MTR
o PEC Trig Latch
io Auxiliary

io FIF Upstrestn
io FIF Downstream "DE_FIF".BF_41 22 7
io Report :=#=z Report

"o 41.22.7.1 MTR"

"DE_Aux".EF_41 22 7
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Issues for discussion

* It seems not possible to apply one PLC brand worldwide.
The ultimate solution is having platform independent software
that can be applied with Hard and SoftPLCs of (all) different suppliers.

A promising development is the use of Object Oriented Programming for
PLCs.

* An interesting trend is the use of embedded PCs for SoftPLC solutions
(Programmable Automation Controllers).
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#

Questions

e vanderiande.com
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