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Presentation 2 — Project Design, Implementation
and Evaluation

Course: BSc (Hons) Electrical & Electronic Engineering
Module: SGELG000 Independent Project
Name: Jonathon Williams

University Number: 1708159

Introduction

* Customer — E-commerce and logistics company

* Location — Swansea
* Reduce waste streams identified in TPM (waiting & movement)

* Safety, sustainability and wider issues
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Functional Design Specification
* Agreed with the Customer

* Specific Deliverables:
= Performance
= Safety
= Environmental
= Aesthetics
* Finance
= Technical

* Reviewed during project design and implementation — minimal changes

¢ I FDS Conshderations

Reference
P11

M2

P2

Criteria

Lane must acoept munsmaum of
500 totes per hour

Work-out (Pack-lne) wll nun
at 80 frmem with a ramp tme
of 0.5

System must lnghlight fauls
and be presented to the
engineering team via pilot

Comsaderations

Dmve rollers must run at 2 manimum of 11
m/mm fo achseve this

Existng control of old lme has these
seftings

Signals will be meluded m hardwared signal
exchange. (Appendix A)

Design Solution

* FDS P2, signals exchange between two PLCs.
* Hardwired /0 to do physical handshaking

* Hardware selected on functionality, consideration to other on-site

hardware and security. - Siemens S7-1500 PLC.
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* International Standards Organisation define control parts of system
machinery in ISO 13849-1 and IEC 61508. Within this standard, it
defines the reliability rating and stop categories.

Stop Gtegary

Stop Category 0: Uncontrolled stop - stopping by immediate remowal of power to the
machine actuators (i.e. uncontrolled stoppage).

Stop Category 1: Acontrolled stop with power available to the machine actuators to
achieve the stop and then remowal of power when the stop is achieved.

Stop Category 2: Acontrolled stop with power left available to the machine actuators.

(International Electrotechnical Commission [IEC], 2021)

Technical Literature

* Research using documents produced by SIT Technik —warehouse
OEM

* Telegram structure & standard blocks

value

_ Operational, not (part) full
Lane 50% Full

B Lane full 75 %

EB 1ane full 100%

B Deactivated (switched off)
_ Error
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‘PLCIG' o .
Accumulation o A AWCS Cache s WMS
PLC Original PLC Controller Algorithm

—Material Barcode Scanned (01)+

Material Barcode Scanned (r01]}—————#

Respond possible destinati (r2)
+———=Get Lane Status—

#————L{alculate and rank paths to destinations————#

s—Respond divert decision (51)—

+—Success Signal—»

Sort Report (11}

#—Status Signal—s———Status Update (91}———

Construction Phase - Software

Antrisb Transtes
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SCADA

* OPC-UA Server connect to S7-1500

* Read a single DB and internal mapping to write to it.

* “Optimise block access”

* Dynamic fields on the S

b o

o Urirea.
3 Lvarira.
3 [r—
3 e
e [
o "
3 e
e [re—

CADA

v s [
T ———
lesting

* Simulation
*Fik_Transport_3.. SME9.0 Bool TRUE Transport Flank
“TpEndeOhneTim... %M9.2 Boal E FALSE Tranzpart Timeout
“Tanzport_308"  %AE93 Bool TRUE Activate Transport
"Durchfoerdem_. %MB9.4 Boal [3 FaLsE Continute Transfer
“Flk_Transport 3. %M85.0 Bool [& FaLse Transport Flank
*TpEndeOhneTim... %M99.2 Bool [ e Tranzpart Timeout
“Transport_308°  %M89.3 Boal [ FaLsE Actrate Transport
"Durchiberdem_. %hB94 Boal [ FaLse Continute Transfer
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AWCS Pre-notification Tests

Connectivity: ® AWCS O Othar Select AWCS hosl: | aft-wes-cwl1-02.aka amazon.cam ¥
oLt pickingrouterconiroler  ~ pickingroutercontroller @ aft-wes-owl1-02:11011

Comtrabs CWLLLI011 SH3 | sX00kedi

Bait

Directied Labeis [2 prinler <]
MClick the label to toggle this
Messaga Type

w0 O

Mutipls Destinason

:’gm. ! Procassing Order (Last Lane —- Lasl Scannabie -— Nexl Lane)

pliores-

Load ot SH31 [tsxeehrdest! SH32
Lana Type: O virtual ® physical

LOCK | Groups:

Lases

PACKING -

Wrangling
Leap.

Testing Table (1« ms

Number Reference

Test Description

Expected

outcome

Actual Outcome

Pass
Or
Fail

1 Al

* 25 Tests

Check colour of
frame work
matches
specification
Check layout of
COnVeyors 15 as
per FDS
Measure heaght of
tote conveyor
Measure height
pack-conveyor

Colours match
specification.

Layout of
CONVEYOrs 15 as per
FDS

Conveyor 1s
0.75m high
Conveyor 1s

1.42m high

Colours match
specification.

Layout as per FDS

Conveyor s 0.75m
High
Conveyor 1s

1.42m high

Pass

Pass

Pass

Pass
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Testing Issues

* 2 issues identified

Evaluation and the Wider Issues

* Functional Design Specification achieved

« Variation: UKCA / CE Mark
* Machinery Directive 2006/42/EG “Local Language Documentation”

* \VDF tolerance 5 ft/min

* Extra expenditure but under budget because
* Customer changed workstation locations
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Management Techniques

mite Paper for 7 dups Thu 14/10/H
Parsite Papar Bdwys Mon 21021 - B0
Apgrerved
Oders Maced Bdwn | 20
AWCS reguest for rew teda Thu 1371 f—
des
Debvery / Manulacture 75 days Tue B/02/22 &
Parts Debvered 10 site O eyt Tue 0R/02(22 4 W
Chiman Pesk 2021 Bock 49 days oz
i anoasar —
Tem 01 —_——
Tew 01 -
Telegum Moditeation Code 1 duvs Tow DRULEE  Wed (90022 -
Smulation 5 days Fri 1022
Hardware nstallstion Ddey Wed 7152122 ~230

comsleted
+ Daploymant & Comminoning 1 dayt. Maon 28/03/22 Wed 30/03/22
AW Dy roerd 1 diy Mon 28/03/22 Mon 28/08/22
i Commesiseing 1 dny Tue 29j08/22 Tus 29j08/22

Wed 30322

SCAD Deplery

Terminals, coriactors, relays, coraun
Pared

Lsbour
Drive Cardls
Labour it Change

software
Iniemal FLA
Iriermal AWCS
Areuenduion PLD

Single Phiase Power rop.
Date 1o Hewlork PLLC

spare Parts

Site Declermation of €

Total spend [+WAT E

£ 9,401 40

i 1500 00
i =000
i 1000
£ 2,950 00

£ 7.500 00

MLEI T2

Recommendations

* HMI
* Industry 4.0 — CBM & predictive maintenance
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JONATHON WILLIAMS
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1. ENGAGEMENT WITH LITERATURE

[




y‘ Section 3: Use of technical literature in final design

solution: There is evidence of the use of technical
literature in the design of the project particular in
terms of standards and regulations. 3/5

2. KNOWLEDGE AND UNDERSTANDING

[

yﬁr

Section 1: Introduction: Aims and objectives of the
project clearly stated Section 2: FDS: Briefly
summarised and outlined clearly Section 3:
Advanced knowledge and critical understanding
demonstrated in the design of the project: Clearly
in evidence during the presentation. All sections:
Response to questioning: Very good answers
provided, good knowledge and understanding
demonstrated. 24/30

3. COGNITIVE AND INTELLECTUAL

24

[

yﬂ

Section 5: Testing and analysis of result: Excellent
evidence of thorough testing and analysis of
results Section 6: Critical evaluation of the project
outcomes and comparison with the FDS: Very clear
and thorough evaluation of project outcomes with
respect to the FDS Section 8: Overall conclusions
and recommendations: Very good
recommendations on condition monitoring. 23/30

4. PRACTICAL APPLICATION

23

[

y#

Section 3: Formulation of innovative and creative
design solution to the project problem: Well
thought out design to met the customer’s

19



requirements within the constraints imposed by
the customer Section 4: Deployment method, use
of material, tools, equipment and techniques in the
construction of the project: Excellent methods
employed to a high standard Section 4: Quality of
the final product or system: Top quality outcomes
to company standards. Section 5: Use of test
equipment and presentation of results of the
project: Good evidence provided Section 7;
Management techniques and planning,
comparison with initial plan: Excellent techniques
employed 19/25

5. TRANSFERABLE SKILLS

[

y"’ All sections: Quality of the presentation slides: The

slides could have had more appealing graphics and
were rather plain. All sections: Quality of the
delivery style: The presentation was well delivered
in a confident manner. 7/10



