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WorldSkills International, by a resolution of the Competitions Committee and in accordance with the
Constitution, the Standing Orders and the Competition Rules, has adopted the following minimum requirements
for this skill for the WorldSkills Competition.
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The Technical Description consists of the following::
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2 THE WORLDSKILLS STANDARDS SPECIFICATION (WSSS) cc.ucitimuuiriemnnirienesiiriennsieneenesiereenssenes
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3 THE ASSESSMENT STRATEGY AND SPECIFICATION .....cceeuuiiiimmuiiiimnniiienneirieeneenneessennenssnens

PP SRS ARV

4 THE MARKING SCHEMIE .......ccooiiiiiiiiiiiiiiieeneenneeeenenteeteet e et e s sessssssssssssssssssssssssssssssseesseessenesnessessses
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5 THE TEST PROJECT ...cciiiiiiiiunnnnnnnnnentinetietieeittetiesiiesisssessssssssssssssssssssssssmsssseeteeeeseeseesssssssssssssssssssssns
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1 INTRODUCTIONA 4

1.1 NAME AND DESCRIPTION OF THE SKILL COMPETITIONT fE =&
LR K AR

1.1.1 The name of the skill competition is Robot Systems Integration

HiRE IR AR N R G
1.1.2 Description of the associated work role(s) or occupation(s).fH7% TAE M s BV (I HE IR .

Within the last eight years the number of robots installed in the world has increased by a
factor of 6.5. In 2017, 387,000 robots were installed worldwide; in 2019, 520,000 are
scheduled to be installed (source: IFR: International Federation of Robotics). This requires
both the capacity to manufacture these robots, and the skilled human resources to install them.

A ERER, AR E2BppLes NN 7 6.5 . 20174F, 4BRILZe B8
N38.7J16;20194F, iHXRI245277 GHLEE N CRIG:IFR:[E BRHL2S NBEG23) . IXHE TS Zhi)ig
xeeplge NIKRE S, R BEAGRI N I BRIk 23 EA].

To be useful, the robot needs to be integrated within an overall process that will benefit
from its availability. According to the robot application: pick and place, load and unload,
palletization, welding, and so on, the role of the robot integrator is to think about and decide:
what is the most appropriate type of robot to use; how to organize the parts flow; how best
to program the robot; how to make the robot cell safe, etcetera. These are considerations
for the robot manufacturer, the system integrator, and sometimes the end user.

RNTRFENZENFIER, FE—ABHER (A BPRAMNERE, W EELA
Mo MRIEVLES NI O S8, HEDE, IREESE, HLas N 1R 2 BB Ak e
FHWIRFH AL 25 N 5 538 2 AmT 20 2 A R G e e 27 s D B N\ G rT s L 2 AN (B
R/ 22255 XGRS AFIGER . REEMRR, AN EESHRAH T HREHE
JRE Y I 5

The robot system integrator must provide technical solutions to the robotization of all or
part of a system byL#% N 58 Gi4E il i 0 20 #EAN B 7 R G 10 3 S AT EOR i T TT 52

incorporating a multi-articulating arm, together with the associated handling tools or
special processes (such as handling, machining, painting and welding), to increase

competitiveness and K H Z R, Fe AR AI#IE T H Bk Ly (nikis . Albin .
B NRRE), DRSS I
supporting the ergonomics, health and safety of the users and people around them.
SCREANL AR S, FH R0 ] B N PR e 22 4

Through additional devices the robot can acquire several “senses”, such as sight and touch,

in order to
perform complex and precise tasks.JH T #/MII £, Hlas A AT LSRG LA B,
FLwE AN

i, AR 5 R A% RS B A 55

The robot system integrator must be aware of technological developments in the
manufacturing process, control systems, multi-articulated arm and the evolution of regulations
for robotization. Preliminary study, implementation, electrical connection for power and other
automated systems, integration of peripheral equipment, and programming, as well as
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documentation, maintenance and troubleshooting, are all essential tasks.

PLEs N RGEER R 20 T I RE . 2 RS, 2T PE B R RULILEEA
RN R AS . HIEWETE. SEL. M oA At B Stk R G i RUERE . AMBEIRE AR A
G LA S SR ) B MR HE B A 2 b ANTT D AT 55

Across the globe, small and medium-sized enterprises (SMEs) outnumber large corporations.
Collectively, they employ more people. SMEs represent the majority of businesses that have yet to
realize the advantages of automation and robotics, as the big companies like the automobile
industry have already done. SMEs can automate by investing in “custom” or “hard” automation,
where the automation is designed and built for a specific purpose, or in flexible robot systems.
Robot automation offers advantages of increased flexibility for meeting changing production
requirements typically found in SMEs as well as lower investment through the use of standard
industrial robots.

EEBGEE N, NIRRT TR A, SR, TR T A
HNR ANV AR TR 2 O RSB E S AL NSk, BRI A AT MR R R 22 7
S T (W ANABME) o /N AT DUBEE BT “@h] 7 8 “RIE” B st Rk
DML, Ho AR R E H s AR i, B RIERHLES ARG . HLasA
Hah st 7 2 R R g, DA R N ARV A AR A B A 7 R R, s R AR i Tl
P N AR T BB pAs

Allin all, robot system integration represents a new, growing, and universal opportunity
for skilled and committed technicians.

STH 2, X RGRMANL I HARN BT S, HLas NRGEERAR T . Alig
KL Z

1.1.3 Number of Competitors per team%F: [\ S5 N #

Robot Systems Integration is a team skill with two Competitors per team.

PLas N R G — M RIBNEfRE, BEAHIAT 4% 2 381E T

1.1.4 Age limit of CompetitorsZ & & 4E % R ]
The Competitors must not be older than 25 years in the year of the Competition.

SRENFR ARG L2595
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1.2 THE RELEVANCE AND SIGNIFICANCE OF THIS DOCUMENT
ARSCAF IR AR SR A A

This document contains information about the standards required to compete in this skill competition,
and the assessment principles, methods and procedures that govern the competition.

Every Expert and Competitor must know and understand this Technical Description.

In the event of any conflict within the different languages of the Technical Descriptions, the English
version takes precedence.

A A RIX I RE LR PTG (AR, DURCE B SR A VP o S0 D7 i AR e IR B
BT RS LT S0 40 T A6 BURNIE I AR A A
R BRI AN AT 5 Z 8RB SR, A SCRRCAR g HE

1.3 ASSOCIATED DOCUMENTS#3:#5308

Since this Technical Description contains only skill-specific information it must be used in association with

the following: i TAHAR UL AW S RHEBRERIE R, UL ATE T8I A 45 & 68

e WSI — Competition Rules3% ZE:i I

e WSI —WorldSkills Standards Specification framework  WSI - TH 5745 e K FEbRvE RO HELE

e WSI—WorldSkills Assessment Strategy tH 543 8 A FE L EAS SR IE

e WSI Online resources as indicated in this document ~ WSIZEZR VR, WA SRR

e WorldSkills Health, Safety, and Environment Policy and Regulations. T35 {# 5. 224 EBEREN
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2 THE WORLDSKILLS STANDARDS
SPECIFICATION (WSSS)

WORLDSKILLSFR#EFN TE (WSSS)

2.1 GENERAL NOTES ON THE WSSS 1H 3% i — % i B (WSSS)

The WSSS specifies the knowledge, understanding and specific skills that underpin international best
practice in technical and vocational performance. It should reflect a shared global understanding of
what the associated work role(s) or occupation(s) represent for industry and business
(www.worldskills.org/WSSS).

WSSSTE TE T BEARAERMY S35 [ e SE B A A iR 3 il . BRI E B A SO IR R . B i sk
H A BR A 5 TAE A BHR MY ARCER MV AR b 1 3 [7) B A (www.worldskills.org/wsss) »

The skill competition is intended to reflect international best practice as described by the WSSS, and to
the extent that it is able to. The Standards Specification is therefore a guide to the required training
and preparation for the skill competition.

TRETE TR B £ S M WSSSPIT il it ) [ P fie (e S B, IFAE — e RE L L RE NS S [l P e s e DAL
IR E RV AR BE 8 8 T 5 15 UIRIAE %% A F6 7

In the skill competition the assessment of knowledge and understanding will take place through the
assessment of performance. There will only be separate tests of knowledge and understanding where
there is an overwhelming reason for these.

TER RESEAE T, SO AR VR Al Kl SOP AR AT . AR B B T, A4

S B N RRH A

The Standards Specification is divided into distinct sections with headings and reference numbers

added.

FRAERTE 7 AN FIRIER 23, JRIIN T AR S 5

Each section is assigned a percentage of the total marks to indicate its relative importance within the
Standards Specification. This is often referred to as the “weighting”. The sum of all the percentage
marks is 100.

RSP AN — N E AP, AR L AR RS ORI B, BB ML

B o A B F9100.

The Marking Scheme and Test Project will assess only those skills that are set out in the Standards
Specification. They will reflect the Standards Specification as comprehensively as possible within the
constraints of the skill competition.

PRI BT B R 2 VP A bR A% TR e B TR AE B e 5 R IR ) Y Bl 9 R AT g
2 [ b S PR AR AE RIS o

The Marking Scheme and Test Project will follow the allocation of marks within the Standards
Specification to the extent practically possible. A variation of five percent is allowed, provided that this
does not distort the weightings assigned by the Standards Specification.

PEITHRIANIAIT B RS ) e IR AR A A% N BIPRS00 B SR VFS%IIARAL, A4 iX A2 il
FRERLTE 45 E AU .
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2.2 WORLDSKILLS STANDARDS SPECIFICATIONAR#EFL YE

SECTIONZH & #B 43 RELATIVE
IMPORTANCE
(%) 5 Eb
1 Work organization and management T{E4H R fl & 3 10
EP.Fdsn
2 Communication and interpersonal skills¥4) & & A\ 32 FT5 10
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The individual needs to know and understand: /> A\ 75 25 518 FITFE A -

e organizational cultures and behaviours within business and industry 4V 14T
A 2 ZA ST A AT A5 5]

e the purposes and range of required documentation in paper and
electronic forms A4tk S M T% 3R A2 Bir 75 SO B 1Y S

e the technical language associated with the occupation and sector5 V.
RIS T TR T8

e the standards required for routine and exception reporting in oral,
written, and electronic form M3k A5 HIATHL T 2 A 4147 4 25 I
IR B 75 BRI

e good practice in communication with clients, team members, and others
RIEFH 527 BIBARE G KAt A 75388 1) 2] 158

e the purposes and techniques for generating, maintaining, and presenting
records for one’s own and others’ uses.”t:Ji% 4E3 14 B S A AR
e S H B FIEAR

The individual shall be able to: /> A\ W fEfE

e interact with a range of business and industry, modelling professional
conduct at all times 5 &R AATI EH B, AR AT AR

e communicate by oral, written, and electronic means to ensure clarity,
effectiveness and efficiencyifid k. AT T /7 2C#EATVAE, LU
TERIBIT . A BN 2

e use a standard range of communication technologies{# Ji— & 5l br it 1) 18
(EEZN

o discuss complex technical principles and applications with others 5 A i}

VB R I TOAR 5 HE AT N
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e use active listening and questioning techniques/{# A% 5T FOHE 0] 457 15

e read, interpret, and extract technical data and instructions from
documentation in any available format M AT-fr] o] A% 201 SCRS e B i
R E A A HCHE A B

e complete reports and respond to issues and questions arising 5& ¥ {8 £ F %
HE B [ AR H (] 7

e respond to clients’ and personnel’s needs face to face and indirectly[f %}
TP R ) 422 0 ] 1825 7 F % T 75 3R

e gather information and prepare documentation as required by the client
and other individuals and groups. fR#E %% 5 & At 4~ N D142 ) 2 SR A
A5 B IR HE & U

3 Layout and design#fi & f1 ¥ i1 15

The individual needs to know and understand: /> A\ 75 2 518 A1 H A -

e the principles and relevant applications of computing and electronicsit %L
HLA H, 72 10 LB 5% 2R

e the relevant practical applications of engineering science and technology
TLAERF 5 HOR B R 58 SE BRIV

e the relevant practical implications of physical principles and
interrelationships47) ¥ Ji 3 ATAH B 9% R B AR IS SE FR & X

e the principles and relevant applications of electrical engineering and
pneumatics FL T2 580 19 J5 2 R AH OC 8 F

e the design, uses, repair and maintenance needs of relevant machinery
and toolsHICHUM AN TR &t A, BRI 75 %

e the principles and applications of robots, robotic tools and equipment
mounted on robots and in robotic cellsH1. 2% A\ JRFRFINFH, 223
TENLEE AFIHLER AN on (B ? O ERNLEE N TEMiZ%

e principles and methods of systems analysis to determine how conditions,
operations and the environment will affect outcomes £ 4t 73 A7 ) J& I A1 7
%, DAE 264 ERAE IR an ey 2 me &5 SR

e principles and applications for incorporating and integratingrobots
within industrial systems, such as:#E TV R4 NS S BBE L
PNGO)EE DS AE
e payload settings %% % &

o reach studiesizZIHf 5?2 ? ?

e motion optimisationizZh ik

principles of CAD and offline simulation tools used for layout and design of

robot systems ] T-HLas A R GiAi Jm M BT FICAD IR AN B LA L T A
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The individual shall be able to: > A\ B GE 1 :

e acquire and check instructions and guidance for given assignments3k B Jf:
T &R AR S R R IR 5

e identify and resolve areas of uncertainty within the parameters of the
brieffif & i L2 S H0h B9 AN E PR X 35

e carry out initial systems design for given industrial applications¥}%5 & [ T
MV HEAT W) ) R G vt

e inspect installation sites or use alternative methods to test the
applicability of initial systems design i 7% 2 2 Hh p5 5l {8 F HoAh
JIERMAH 46 F G 1 1 B3 F 1

e optimise systems designs within the parameters of the given industrial
applications7E25 & 1) TV W FH 250 u il A itk R g it

e incorporate the dimensioning of electrical and pneumatic systems4s &
SHAB RGNS ? 2

e determine the role of pneumatic engineering in the choice and
connection of controls and activatorshfi & <, /) L #% £E 42 il F1
T AR R e A B AR

e carry out systems analyses for risk assessmentiF{T XU PEAR K 2R 4020 Bt

e itemize the requirements and implications of installation and integration
in relation to ¥ 4015 A 15 2 AH 9 1 22 R A2 1l i) 75 SR A5 L
e robots, ancillary equipment and tools#l#% A« 4l B 2% A1 L 5
e human resources and time A\ 7755 Y5 2 I [H]
e estimated impacts on production during installation i 7 3 i3 F& vf %

AR IR RS
e estimated impacts on production following installationfiti i1 %3 i %
GEaaiob- AL

e operating parameters and risk managementZ: & 0 S XU B F

e present proposals for consideration and approval, and adjust as required.

e O A ORI E , I AR U 75 A H
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4 Installation and connectivity 22 %% 5% 13

The individual needs to know and understand: 4> A 75 0118 A1 FE -

e the norms and cultures of the receiving industrial sites$22 TV I 37 131
AN S AL

e principles and methods for the safe receipt and ongoing management of
equipment, tools and materialsZ WA FF S PRI & T A
R S AN 7 v

e principles underlying the physical installation of robotics into production
systems7E AL R G ) B2 e LA N ) B T )

e principles and methods for assembling pre-manufactured robots in their
positions for use 7t HAV B I B FCIFAE A A0 LA A ER AN Ak

e principles and methods for assembling and fixing tools and equipment to
the robots 2R B HL A8 A K [ g T 5 AN 4 1) JER BRAN 7 V%

e principles underlying the positioning, connection and use of electrical
power B 7T RE A7« IEFEAIE FH 1 35 A4 I )

e principles underlying the positioning, connection and use of pneumatics.
FEAR I ERL, FERANE <3

e Principles underlying the correct foundations and fixing methods
required for installation of industrial robots and peripheral equipment

VAL NS TR %22 25 T i 0 L A R il R[] 5 7 9 R A S

The individual shall be able to: /> A\ N A%

e check that all items have been delivered according to specification, and
follow up as requiredfs 2 FT A 7= i A7 & FUAS LK, e ZE K iR it

e organize the safe storage of all items, together with arrangements for
their checking in and outZHZ T3 W) il N 22 A7 T8 L H D S i)
HE

e check that the pre-manufactured robot has been delivered ready to run,
and follow up as required & 2 Fil il Al #s N &5 2 fTHE&I21T, FF
P E R B AT ER R

e connect robot system components according to instructionsand
documentationtR ¥z 45 & F SCAFE LA N R g4 A4

e assemble, position and fix robotic tools and equipment according to
instructions and documentation i35 156 B 15 N SCAF2H 25 L s A Al
AN N T EME %

e align, fit or assemble components, using hand tools, power tools,
fixtures, or templates, according to specificationfR g F % 1#
FIHTH. B3 TH. RABERN T 2 H R H A

e liaise with specialists for the correct electrical, pneumatic and mechanical
installation of robots and peripheral equipment 5 & FIRFFEL R, 1EH%
FEHLAF NANAR B LA B AIHLR B#%

e connect Input/Output (I/0O) control signals between robot and peripheral
equipment, either low voltage (24V) or Ethernet / Bus systems.iE#:H] 5%
NANHR BB 2% (K. (24V) B LAK W / 50 2k 52 48) 2 18] 5 N /i L (1/0) 4% il
(=8

o perform tests during the installation process to ensure functionalityfF: %22
I AR FR AT W DA DR T e

e identify installation issues, consider alternative solutions, and implement
selected solution(s) to resolve the issuesfifi i ¢35 [n) i, 2 F& H A AR YL I
%, FEPATIE B BRI T ZE R AR 0] R

*—*
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respect and take account of the receiving sites’ requirements and
characteristics, within the bounds of safe working, active risk management,
and professionalism.7E %4> TAE . R AURS & BRRT L VRS #4 Y R Y
R 2 RO e 1 SR AR

5 Automation and programming & 314k X 5 2 20

The individual needs to know and understand: 4> A 75 5 118 A P -
e computer capabilities and symbolic logicitHHLHE 11 A1 75 5 2 4
e principles governing the purposes and functions of computer hardware
and software 4 fill T1 S ALAE A4 AR A R H B A0 D 5E 114 JiE D)
e principles and options for & JlI| 12 % £
e manipulating robot coordinate frames, for robot, cell and tooling
o BRAEMLER NABAR R, A THLEA. Boo (BE? ) fITHR
e controlling robot motiond% HIHL 2% Niz 5
o controlling robot input/output (I/0) functions$z FllFL2& A% /i H(1/0)
e
e optimizing the user interface andft.4t H F* 5 Al
e enabling re-programming and adjustment )& Fi 25 17 2 £ A1 2

e the principles, reasons or facts that provide the basis for breaking down
information or data into separate parts

o CKHE BB o FAR MR BRI R N L B phy g s

e methods for obtaining information and data from all relevant sources

o MFTH I RIEIREUE BANEHE 1) 7%

e principles and methods for processing information and data

o ALFH BRI ) J 0 ATV

o the software in usellE7EAd AL
o sensor integration [ 2% 5 %

The individual shall be able to:{> A\ N fEf%:

e consult with client/ personnel to clarify program intent

o SE/HABN IR, WIEADH & E

e develop diagrams or flow charts of systems operations

o JFR A GBI BRI

e write, analyse, review and rewrite programs, using flow chartsand
diagramsfd IR EMERE S . ohr. T EMNESHEF

e create application software programs that are easy to document,
understand and maintain

o QUG Tids. BMANLES IR AT IR

e conduct trial runs of programs and software applications to ensure they
will produce the desired robot and cell performancei#f 47 F2 7 Al 4% 4 . H
R HRIZAT, DA DR EATHE AR P 75 HOAL 2 R F s 12 e

e write, update and maintain computer programs or software packages to
handle specific jobs

o UiE. HHT4E U ENURE T B AR R AL R E I AR

e optimise robot motion performance and I/0 handling to minimise cycle
time / maximise throughput while retaining reliable operation

o RALHLES NBIZ BN REAN/OMLBE, DU/ MU PRI 8] /85 KAk A it
5, AN REFATSE s AT

e correct errors by making appropriate changes and rechecking the
program to ensure that the desired results are produced

o JEIH AT IE I B O EOT A AR T R IEAE R, AR AR
EIOERES

—*
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e consult with other personnel to identify problems and suggest changes. 5
oAt N G3Wpp, R H A R Hh gk 2
e implement new additional software and hardware options basedon

standard functionality.3& T #5 #E D) B ST 0 B0 404 AR 44 12 1o

6 Commissioning, maintenance, and troubleshooting 20
P gE R R R

The individual needs to know and understand: 4™ A 75 5 118 A P -

e the formal requirements for successful site acceptance tests

o DIl s ARSI ) 1 TSR

e the scope and limits of the technologies, methods operational
environmentF AR FITE IR G, F7 5 A E A5

e criteria and methods for testing equipment and systems

o MR AN R G AR AT T Vs

e strategies for fault finding, problem solving and optimization

o WABEZI. IR R A ORI AR AR SR

e techniques and options for replacements and repairs

o EFFEBSHEHEIA

e principles and techniques for generating creative and innovative
solutions ™ A= G & P4 AT GIHT 14 fig ke 7 52 10 i U RN AR

e principles and options for establishing and maintaining production
maintenance regimes v/ RN ZE 45 A5 7 4 4 ) B A i ) AR R

The individual shall be able to: /> A\ N A% :

e investigate whether the robot and its peripheral equipment are
responding to the programs’ instructions
o AL N S FL A 1 A% 75 T W A 1R 4R 4

e revise, repair or expand existing programs to increase operational
efficiency or adapt to new requirements

o B, BEHY RMARIERF, LIREIBAT AR B0E RH T
K

e repair or replace components as required R 5 7 B 4E 45 Bl 5 #6544

e develop Human-Machine-Interface (HMI) applications for the users of the
robot system, using HTML or other web technologies%fﬂ HTMLEE Ho A
webTE AR LA N R GEH 7 IT R AL T (HMI) R 5

advise on maintenance regimes to maximize efficiency and minimize

disruption.

o 4RSI EESR B, DL KR EE R i AR A D o

7 Documentation, briefing, and reportinng*’_i'I . FEHRAHRE 12

The individual needs to know and understand:

AN N T L N TE AN B A

e the role and importance of maintaining records of each stage of activity

o IRAFEEANESIMY B Hic 5 B E FH A E

e the required media and formats of records and reports to ensure
compliance with contracts, regulations and legislation, verification and

audit
o USEAIR S A BEAARRS N, B ORE A E . SRR
% A A0
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e the needs of users and specialists for information, guidance and
instructions in suitable forms (media, content, language, format and
presentation)

o AL FIIEYRA(BA. WA, BES . MR G
B 8-S ) R EL AR

e clients’ specific information needs?% )™ [{] B AE B 7oK

e basic principles and techniques for briefing and training non-specialist
end usersy 23 FTEL I LMl 28 FH P 0 28 A4 T D RH 4 R

e principles and techniques for critical review of own and others’

o performance. Xt H At A P18 7R Ji I A4 17

e principles of common PC / Office software HIPC / Office A4 Jii 32

The individual shall be able to: > A\ N A%

e liaise with other personnel or departments for project integration

o HHAMNAEGRITICR, #ATIHES

e document design and development procedures according to
requirementstR ¥ E 3R BT H R S

e compile and write documentation of program development and
subsequent revisions, inserting comments in the coded instructions so
that others can understand the computer programs

o WEMFITKMGEABIT IO, fEgMmSTE L Pl AR, DME
HA N ge e BT ENLRE 7

e present and provide test results from the commissioning process

o TR AR A A R

e design or contribute to instructions and guidance to guide end users,
with an emphasis on clarity and ease of use

o WITERFER). IR SERAH T, mNEWA S TEH

e provide the end user with a set of documentation in appropriate
formats, including all necessary robot data such as: [\ F¢ 2 F J 42
ft—23E g AR S, B ITA RN N, il
e operating instructions{E AN FE
e application specific fault messages - 1/O Listings
o HFE TN AP A URTH B 1/OTE H
e user adjustable parameter (register) descriptions
o HF RIS E (A AR UL

e review each part of the process of design, fabrication and assembly, and
operation, against established criteria, including accuracy, consistency,
time and cost

o MRIEWLEMIARAE, QFEAEMAYE. — S, BRI RCAS, VR IR
Hilid RO A AR50

e contribute to individual and collective quality and contract review,
responding to questions and challenges appropriately. 4> A flI4E
AP 5 B R R PP B RO DR, i el 8 ] R P

Total3L it 100
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3 THE ASSESSMENT STRATEGY AND
SPECIFICATION Vi S5 B& A L T

3.1 GENERAL GUIDANCE 2. {4 g &

Assessment is governed by the WorldSkills Assessment Strategy. The Strategy establishes the principles
and techniques to which WorldSkills assessment and marking must conform.

Pt H WorldSkills PPk SRS B B o I SRS AR AL 1 HH B RE VAl AT 20 06 ZIURAE ) S AT A o

Expert assessment practice lies at the heart of the WorldSkills Competition. For this reason it is the
subject of continuing professional development and scrutiny. The growth of expertise in assessment
will inform the future use and direction of the main assessment instruments used by the WorldSkills
Competition: the Marking Scheme, Test Project, and Competition Information System (CIS).

B VPG SR AR RE R TR AL 0o PRI, B A AR TV R A o A A e PP b RHR
AR, Rt s e R SR AT 2 B A% T H PP IR KT H A EEBR BE R &R SE(CIS),
FROEARMRAL RS

Assessment at the WorldSkills Competition falls into two broad types: measurement and judgement.
For both types of assessment the use of explicit benchmarks against which to assess each Aspect is
essential to guarantee quality. tHh 545 68 K FR M VEAL 20 9 KSR W o X T X AP 2R AL g P
fili, A FH A 1) R A SRVt A 7 TR X T ORAIE ot Bt 28 C EE 1)

The Marking Scheme must follow the weightings within the Standards Specification. The Test Project is
the assessment vehicle for the skill competition, and also follows the Standards Specification. The CIS
enables the timely and accurate recording of marks, and has expanding supportive capacity. ¥£4; /7 %
DAZRRF G AR RS AL o AT H R e e 28 n 1Pl LR, RIS IS fEbRAE RS . CISRERS J¢
INFAERf I I AR L, IR RA AW RISCRRRE ).

The Marking Scheme, in outline, will lead the process of Test Project design. After this, the Marking
Scheme and Test Project will be designed and developed through an iterative process, to ensure that
both together optimize their relationship with the Standards Specification and the Assessment
Strategy. They will be agreed by the Experts and submitted to WSI for approval together, in order to
demonstrate their quality and conformity with the Standards Specification. 34> J5 R KA T &
WRATTE et i . 2 J5, PP 7 AR E R — kA B AT B IR
DA DR P 2 L R U4 S5 AR v RE AN PR AL SRIG B SR R o O TIEW L BL B AR SR HERLTE, ¥ %
KA IR WSt .

Prior to submission for approval to WSI, the Marking Scheme and Test Project will liaise with the WSI
Skill Advisors in order to benefit from the capabilities of the CIS.

PEAN TR SRR T AR ws) (HHESEEBRALSD SR, SWs! CHESEE RS HE R
sk, L3 HL IRV R S (CIS) T A
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4 THE MARKING SCHEMEE4) &1 B

4.1 GENERAL GUIDANCE— k3 &

This section describes the role and place of the Marking Scheme, how the Experts will assess
Competitors’ work as demonstrated through the Test Project, and the procedures and requirements
for marking. A< 15 /24 PE 73 TH R AT 55 A £, & SOR: an ] 3i sk il 1T 5 1Al 2 380 T 1 TAE,
PLE Vo3 AR e AT K

The Marking Scheme is the pivotal instrument of the WorldSkills Competition, in that it ties assessment
to the standards that represent the skill. It is designed to allocate marks for each assessed aspect of
performance in accordance with the weightings in the Standards Specification. -4 1] B /& tH FL i fe
Rt THE, BOVER L SIORIRERIARAERER . BRI B AR bR AR T AL E
BEASVEAL A1 8 7 TH 23 B0 70

By reflecting the weightings in the Standards Specification, the Marking Scheme establishes the
parameters for the design of the Test Project. Depending on the nature of the skill and its assessment
needs, it may initially be appropriate to develop the Marking Scheme in more detail as a guide for Test
Project design. Alternatively, initial Test Project design can be based on the outline Marking Scheme.
From this point onwards the Marking Scheme and Test Project should be developed together.iE i3 Jsz [t
FRAERTE IR, PF73 77 IR e T 280 MFHCRE I M BT ST Al 75 24T E ,
AR St e VR IR0t AR AN H Bk AR Sl . B, BTt B vt r AR
T RN T75. HEITHE, PRI R DRI H N — FFf 3T

Section 2.1 above indicates the extent to which the Marking Scheme and Test Project may diverge
from the weightings given in the Standards Specification, if there is no practicable alternative. |-
EE2. 1R, A VIS AT I ARIMNE, VR T H AT R S AR AR A D B 2
BEE LA 22 KR B 1) i 24

The Marking Scheme and Test Project may be developed by one person, or several, or by all Experts.
The detailed and final Marking Scheme and Test Project must be approved by the whole Expert Jury
prior to submission for independent quality assurance. The exception to this process is for those skill
competitions which use an independent designer for the development of the Marking Scheme and
Test Project. Please see the Rules for further details. 74> 7 ZAIMERTH 7/ th— A BB A %
FHIE o VEANFI B2 1 PE 7377 SERTIAIT H 0 Z0E 5 S SL I B ORAIE 2 /45 23 L K1 o
B . X AN B4 02 I L8 A P AT Bt DT A v 43 J7 S8 M T H R FERETE 28 . VRIS
G NN

Experts and independent designers are required to submit their Marking Schemes and Test Projects for
comment and provisional approval well in advance of completion, in order to avoid disappointment or
setbacks at a late stage. They are also advised to work with the CIS Team at this intermediate stage, in
order to take full advantage of the possibilities of the CIS.>y T 4 5 W R EATHYT, LRSI
TEN RO R T HE A V43 77 R AR I H , AEsR S WAL I b . IS UCE AR AN B B S E
TEMARG(CIS)NHEE, LMEF A EEZE TR TR GE(CIS) B & AT BEAE -

In all cases a draft Marking Scheme must be entered into the CIS at least eight weeks prior to the
Competition using the CIS standard spreadsheet or other agreed methods. ZEfT G WL T, WA
FEAT A\, 8 LR B IR R G (CIS) b HL 1~ A% B A R 2 (0 77, W) U BR B R 42 (CIS)
RZ— M T RER.
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4.2 ASSESSMENT CRITERIA

The main headings of the Marking Scheme are the Assessment Criteria. These headings are derived in
conjunction with the Test Project. In some skill competitions the Assessment Criteria may be similar to
the section headings in the Standards Specification; in others they may be totally different. There will
normally be between five and nine Assessment Criteria. Whether or not the headings match, the
Marking Scheme as a whole must reflect the weightings in the Standards Specification. -4 fill ft] 3= %L
B2 VPAZAE N o X EEAR R S5 AT H — IR . fERELSHT RELL AR, PPAT kN v RE S AR
AERAS B B AR AL, 72 57— LT, BT REE AR G H A S EOWIPFAZAEN . A
AR R SR, VPO HIE Ny — AR L 25U AR AE A F L .

Assessment Criteria are created by the person(s) developing the Marking Scheme, who are free to
define criteria that they consider most suited to the assessment and marking of the Test Project. Each
Assessment Criterion is defined by a letter (A-I). It is advisable not to specify either the Assessment
Criteria, or the allocation of marks, or the assessment methods, within this Technical Description.?F-4% #E
DU e ) T8 VPAZ VRN ST, AdATTRT B SR AT Dy B il S VP AZ S AZ IR H eI AR
Tt ARAE B — N7 B a - )8 Lo BUWAZAEAFR U N Fa WP AR 73 8000 B sl e 75 v

The Mark Summary Form generated by the CIS will comprise a list of the Assessment Criteria.
H1 L BE BT TR AR G (CIS) i 1) ) 70 B0 EE AR R L — (3 VP e v I 5

The marks allocated to each Criterion will be calculated by the CIS. These will be the cumulative sum
of marks given to each Aspect within that Assessment Criterion.

oy Bege B BRAE R 70 KOk B LE SR BEIRRBE(CIS) B o SX LRt A& 1% PP b b P9 25 7 Tl Bl 3R 70 20 2R
A,
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4.3 SUB CRITERIAF A5

Each Assessment Criterion is divided into one or more Sub Criteria. Each Sub Criterion becomes the
heading for a WorldSkills marking form. Each marking form (Sub Criterion) contains Aspects to be
assessed and marked by measurement or judgement, or both measurement and judgement. 5N ¥4t
FRUERRN 70— A BB T iR B TARAERR Oy WorldSkills (28D Arid R B HIFR . &4
VEI3 T2 (B ) R 25 5 i i 0 g B, R A O [ B AT VP A A AR PR 7 T

Each marking form (Sub Criterion) specified both the day on which it will be marked, and the identity
of the marking team.

B VPERRK(TARUE) TR E 7RG I B IAPES /N S0

4.4 ASPECTS & HITSH5

Each Aspect defines, in detail, a single item to be assessed and marked together with the marks, or
instructions for how the marks are to be awarded. Aspects are assessed either by measurement or
judgement. BN T THIAS PEAH I E L 7 — AN RMMIIE , HXEFRH— I MET 5y, B0E fR R anf
T IXEL S, £ J7 T AT DAIE I ) B R A

The marking form lists, in detail, every Aspect to be marked together with the mark allocated to it. The
sum of the marks allocated to each Aspect must fall within the range of marks specified for that
section of the skill in the Standards Specification. This will be displayed in the Mark Allocation Table of
the CIS, in the following format, when the Marking Scheme is reviewed from C-8 weeks. (Section 4.1)

PRICR BTSN T EAMC IR I T A K RS B B/ AR IR . B g BN U5 T 7 BUE
AL ZAE R HERLE O RERT 1% B8 046 5E I 0 BOEH W . 7EC-8JE PR ITAZ IS RIN , A%
B2 LR A% B RTECISI G BL R N - (4.1°17)

A 8 c D E F G "
\ 5.00 5.00 5.00 0.00
2 2.00 a o 1800 050
3 11,000l f\ oy 00 10.00 1.00
4 5.00 JY 500 5.00 0.00
5 11000 | 1000 1 Id 30.00 30.00 0.00
- 800 | 500 9.00 24.50 25.00 050
y 10,00 V] 15.00 15.00 000

10.00 10.00 1000 15.00 20.00 100.00 100.00 200

4.5 ASSESSMENT AND MARKING V- F1FT 43

There is to be one marking team for each Sub Criterion, whether it is assessed and marked by
judgement, measurement, or both. The same marking team must assess and mark all competitors, in
all circumstances. The marking teams must be organized to ensure that there is no compatriot marking
in any circumstances. (See 4.6.) TG & @it FIWT W& Bk R A BEATVEAS AIVE 2, BEASTA D
BN [F— VR BN BFEATRATIE B0 N X BT 2 3815 T 3T PR AI9T 70 o A0 BT
FTo0/NA, DU EREAR IS S0 T 38 R L B CREIBAT 7. (2 0.4.6).
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4.6 ASSESSMENT AND MARKING USING JUDGEMENT

Judgement uses a scale of 0-3. To apply the scale with rigour and consistency, judgement must be
conducted using:

e benchmarks (criteria) for detailed guidance for each Aspect (in words, images, artefacts or separate
guidance notes)
e the 0-3 scale to indicate:

e 0:performance below industry standard
e 1:performance meets industry standard
e 2:performance meets and, in specific respects, exceeds industry standard
e 3: performance wholly exceeds industry standard and is judged as excellent

4.7 YFUrAIFT A5 A A B

HIWHE O3 =R . BN —EIE A ZER, AU T 7 v AT
o HIJTVEANSE 5] FIFEMEGENN(LASC . B . SR EA 318 51 U R )
o 0-3F7R:
O: M R T 17 b br v
-ﬁ%ﬁéﬁ&ﬁ@

MV Z50A B 7 EAAR 7 TR i 47 b b v

r%%éifﬁﬂﬁ@ WA T

Three Experts will judge each Aspect, with a fourth to coordinate the marking and acting as a judge to
prevent compatriot marking.

BT =A% 5P, BIUA G ST R PR, JFEAERR, B RET 2
4.8 ASSESSMENT AND MARKING USING MEASUREMENT

PRGN AR 12458 A il &

Three Experts will be used to assess each aspect. Unless otherwise stated only the maximum mark or
zero will be awarded. Where they are used, the benchmarks for awarding partial marks will be clearly
defined within the Aspect.

=ABZRPRVEE AT BRAEA AW, SRS THRma ST s SN, fHEST
T AP A E ST B 00 o B 21

4.9 THE USE OF MEASUREMENT AND JUDGEMENT
0 0 A B g 2 A R

Decisions regarding the selection of criteria and assessment methods will be made during the design
of the competition through the Marking Scheme and Test Project.

EE SRR L P23 ) AT H 5 R it B BRI phE bESEHE N S PFd U7k .
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4.10 COMPLETION OF SKILL ASSESSMENT SPECIFICATION

The Competition Information System (CIS) will perform the calculations required for the allocation of
time points.

Competitors may not modify cell components in any way during the competition. Exceptions will be
announced by the Skill Management Team.

The Sponsor support team provides spare and replacement parts to Competitors only during
competition time. Exceptions will be announced by the Skill Management Team.

s b » -;H-‘
mﬁﬁﬁﬁ&ﬂz'fﬁmva
LL & B R Ge(CIS) 2 3EAT BT s HO B 0] 5 4 e ok 4
238 AR LI B AT A 77 A e st 20 . g 0 A L, DA RS PR A B & A A

BN SR A R AR L BRI A S 2 IR AL S R B . i BIAME L, DABREE FE RN E
i AT

4.11 SKILL ASSESSMENT PROCEDURES

Assessment “best practices and procedures” are described in the Guidelines for Assessment for Robot
System Integration.

Both Competitors being assessed have to be present during the entire assessment procedure.

| 2%
WEETEETRfTF
(LA RGO A T SRR
FEMEAPAL AR, VPP 45T LS.
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5 THE TEST PROJECTI T H

5.1 GENERAL NOTES— % /¢ BH

Sections 3 and 4 govern the development of the Test Project. These notes are supplementary. 55355 f 254755
PRI B I R XSy R AN TR R o

Whether it is a single entity, or a series of stand-alone or connected modules, the Test Project will
enable the assessment of the skills in each section of the WSSS. ot /& AN LK, i fE— RF T EL
R, TR H ERS SR WSSS RN 3 14 REREAT DA

The purpose of the Test Project is to provide full, balanced and authentic opportunities for assessment
and marking across the Standards Specification, in conjunction with the Marking Scheme. The
relationship between the Test Project, Marking Scheme and Standards Specification will be a key
indicator of quality, as will be its relationship with actual work performance. i35 H (1) H =2 45 &
VTR, NEARERE B PEAE AP e g A . P AT SRl . AT H L VP4 T
PRAEIVEZ B G R, ALCEATS SEBR TAR SR B R 2, W2 7 B BT 8 — DSOS BEdE br.
The Test Project will not cover areas outside the Standards Specification, or affect the balance of marks

within the Standards Specification other than in the circumstances indicated by Section 2.l H A~
FEFRUERNTE Z SR X35, AN S b AT 53 65 2715 Tk A7 400 470 9 A b i )~ 18

The Test Project will enable knowledge and understanding to be assessed solely through their
applications within practical work. 351 H ¥ 0 R AN B R 58 0% 18 it HLAE SR AR /R ) R B 8R4 T 1R

fli o
The Test Project will not assess knowledge of WorldSkills rules and regulations. i3 H A HFfili WorldSkillsHi U F1 &R
EHENIH

This Technical Description will note any issues that affect the Test Project’s capacity to support the full
range of assessment relative to the Standards Specification. Section 2.1 refers. 443 A B 15 B 520 3 101 H
AR SCRFRE I BATAT o) B, S ARAERI VAR OC VAL YE . PR D2, .

5.2 FORMAT/STRUCTURE OF THE TEST PROJECT
TR B K% /S
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5.3 TEST PROJECT DESIGN REQUIREMENTSIR IR H & tHE K

Overall the Test Project must:

e Be modular, consisting of linked tasks to create a basic project and with additional tasks / modules
which will result in an excellent project if completed during the Competition;

e Be accompanied by a marking scale that will be finalized at the Competition in accordance with
section three;

e Be validated according to section 5.5;

e The Test Project may include software or hardware functions which have not been disclosed to the
Experts or Competitors in advance, to test the ability of Competitors to understand and use these
under pressure.

e Be supplied with documentation clarifying the operation of special or new robot hardware or
software functions for the Experts and Competitors, as well as the standard robot reference
manuals.

SRR T H 25 5

o MU, BLFRAIE—NIEEATH FEEEATS AESMOATE S A, WRAE L FR AR SE R, KR
— ML HIH;

o KAV RR, PP T L BRI ARYE S =T e 2 A

o MREHE5. 5K AT IRAIL;

o T H AT DLELAE S S R 1] RS ARk Tk AR B A D g, LIRS B FAE T T 2
FERANAE X LB D RERIRE T

o NEFMBIFETIRMCH, WK PRECHT FIALES NELF B ThRERIERAE, DL ARHER)
HLEs N2 25 T

5.4 TEST PROJECT DEVELOPMENT
AT B BT R

The Test Project MUST be submitted using the templates provided by WorldSkills International

(www.worldskills.org/expertcentre). Use the Word template for text documents and DWG template for
drawings.

PRI H 24 2845 F WorldSkills International 2t B AR 3248 (www.worldskills.org/expertcentre) . SCAS
SRS FHWord it , 2 EIAd F DWGHRAR

5.4.1 Who develops the Test Project or modulesifE T & iR I H Bk

The Test Project/modules are developed by an Independent Test Project designer/team, in collaboration
with the Skill Competition Manager. The designer/team may be from a Global Partner. {2 H /A7 B
AT AT H Bt/ BN S 1 Re e B A B AR R . Wit i/ HIBA AT ek B 23R E AR

5.4.2 How and where is the Test Project or modules developed

DT H an e LK AE S LT K

The Test Project is designed independently SRR IR H &3 7 ¥ 11

5.4.3 When is the Test Project developed/t4 i IT & S i H
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TIMERT [4] ACTIVITYIEZh A &

5.5 TEST PROIJECT VALIDATION

5.6 TEST PROJECT SELECTION

5.7 TEST PROJECT CIRCULATION

The Test Project is circulated via the website as follows:

5.8 TEST PROJECT COORDINATION (PREPARATION FOR
COMPETITION)

TEST PROJECT CHANGE AT THE COMPETITION

5.10 MATERIAL OR MANUFACTURER SPECIFICATIONS
AR} b X R A A
Specific material and/or manufacturer specifications required to allow the Competitor to complete the
Test Project will be supplied by the Competition Organizer and the Global Partner.
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6 SKILL MANAGEMENT AND COMMUNICATIONH; &
B 58

6.1 DISCUSSION FORUMiLIEE

Prior to the Competition, all discussion, communication, collaboration, and decision making regarding
the skill competition must take place on the skill specific Discussion Forum
(http://forums.worldskills.org). Skill related decisions and communication are only valid if they take
place on the forum. The Chief Expert (or an Expert nominated by the Chief Expert) will be the
moderator for this Forum. Refer to Competition Rules for the timeline of communication and
competition development requirements.6

TELLFRZ R, A R THEEEIRMITIS . 20 PMER PSR A 2N E H Geds 2 18 1%
(http://forums.worldskills.org) L7 . 5+ AeAH R R EANE @ R G ERIs AT A B8 BFE
LR (B HEFEERZ RN ER)BIUEARTRIE I EFEN . A ]2 N 5538k e B R S IR ST 260
.,

6.2 COMPETITOR INFORMATIONS £ FE R

All information for registered Competitors is available from the Competitor Centre
(www.worldskills.org/competitorcentre).

This information includes:

e Competition Rules

e Technical Descriptions

e Mark Summary Form (where applicable)

e Test Projects (where applicable)

e Infrastructure List

o WorldSkills Health, Safety, and Environment Policy and Regulations
e Other Competition-related information

BT VEMHE TF 145 B 1500 g T A0 $:45 (www.worldskills.org/competitive torcentre).
XL A HE:

AR

VI3 47 2 A& (01 )

MBI H (403 )

Fhli i 4 &

R 2R A

Hihds —BEEE

6.3 TEST PROJECTS [AND MARKING SCHEMES)JIRTTIH (K&VE4it
Xl

Circulated Test Projects will be available from www.worldskills.org/testprojects and the Competitor
Centre (www.worldskills.org/competitorcentre). JR I H 1) & 47 ¥ Mwww.worldskills.org/testprojects
2 ZE1% T rf o0 (www. worldskills.org/competitive torcentre) 3k 75 .
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6.4 DAY-TO-DAY MANAGEMENTH E &

The day-to-day management of the skill during the Competition is defined in the Skill Management
Plan that is created by the Skill Management Team led by the Skill Competition Manager. The Skill
Management Team comprises the Skill Competition Manager, Chief Expert, and Deputy Chief Expert.
The Skill Management Plan is progressively developed in the six months prior to the Competition and
finalized at the Competition by agreement of the Experts. The Skill Management Plan can be viewed in
the Expert Centre (www.worldskills.org/expertcentre). Hb ZE 3R] 35 GE F) H ¥ & 3t 12 R 35 4R 4 P A
R4 e B PR AT BA 1 8 OB REE BRI P R . HeRe E TN i Re e A . B LR, RIEE L
FHM . BREEH IR AN HBEHE, R LTHRFSALFRTER. HaeEEiknr e
1EH ZZ Pty (www.worldskills.org/expertcentre) 25 % .
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7 SKILL-SPECIFIC SAFETY REQUIREMENTS

Refer to WorldSkills Health, Safety, and Environment Policy and Regulations for Host country or region
regulations.

e [tis not foreseen that the test project will include any electrical or mechanical assembly activities
which require specific safety requirements.

e Safe robot operating procedures must be followed. These must be reviewed with the Experts and
Competitors at the start of the competition.

e The Experts are responsible for making sure that the Competitors follow the safe operating
procedures.

e The design of the Education Cell ensures that the robot can only be operated in Automatic (100%
speed) mode when the robot cell door is closed.

e The robot must be operated only in T1 (reduced speed) mode when the robot cell door is open.

e The use of T2 (100% speed with door open) mode is prohibited.

e The method of ensuring this must be agreed with the Skill Competition Manager before the
Competition, for instance:

e By indicating clearly by additional label on the robot controller.

e By giving the Experts the Auto/T1/T2 key

o TR RE AR

o ARREEBHX I A 2R FIREBAERL, 1 2 WorldSkills.

o TRV I H KA LA A TR SR E 4 4 R 1 R B B

o AFIEF AR AR . XA LRI AN S E R M B EE —RIFH.

o BEOTTWRS G T T 2 2R

o HEHITHICHILR TALE A R BETE SR B AN BTN BL B2 (100% 53 ) 0B 1T .

o HPLEE ANBMIHTIR, HLEA R RRETI0RE) A T igiT.

o BRIEMEAIT2(200% 5 TR ).

o BMRIE— T EMAE LEAS R R R REE N FEE, Fla:

o EITTENLAR AFEH] A LIRS EHIAE R

o RS LTFRAZ/TYTAE
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8 MATERIALS AND EQUIPMENT

8.1 INFRASTRUCTURE LIST

The Infrastructure List details all equipment, materials and facilities provided by the Competition
Organizer.

The Infrastructure List is available at www.worldskills.org/infrastructure.

The Infrastructure List specifies the items and quantities requested by the Experts for the next
Competition. The Competition Organizer will progressively update the Infrastructure List specifying the
actual quantity, type, brand, and model of the items. Items supplied by the Competition Organizer are
shown in a separate column.

At each Competition, the Experts must review and update the Infrastructure List in preparation for the
next Competition. Experts must advise the Director of Skills Competitions of any increases in space
and/or equipment.

At each Competition, the Technical Observer must audit the Infrastructure List that was used at that
Competition.

The Infrastructure List does not include items that Competitors and/or Experts are required to bring
and items that Competitors are not allowed to bring — they are specified below.

8.2 COMPETITORS TOOLBOX

8.3 MATERIALS, EQUIPMENT, AND TOOLS SUPPLIED BY
COMPETITORS IN THEIR TOOLBOX

8.4 MATERIALS, EQUIPMENT, AND TOOLS SUPPLIED BY
EXPERTS

8.5 MATERIALS AND EQUIPMENT PROHIBITED IN THE SKILL
AREA
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8. 1 5L Al 5 it 41 5=

BERH Vit PR VE AN A1 B LU SR AP IR LB PTG e a% . PDRE A Bt

FEmb A it 71 2 AT LZE www.worldskills.org/infrastructure 3k 3.

BRI AR E T FATA T —Jm ST BRI H A4 . Se SR SUE 0500 B SR A s o, 1
TH FIsehrfom. B8, AR, Eh3R ISR AT H 51T B — k.

R tb B, 5 BRI R TS 5, A — IR USRI % o L S 250 A% TR A/ B R 6 AT
e 38 0 1) 457 B % B8 AT 4 H L

eI FE T, FORWLER 70 0h J00 7 A% A 12 L 28 A FH P B 12t 77

FERR A TE A BFESE T /8 R FL AR, WAEIESET A RV 1) .

825 FRIETF I LA

SR RNEEHEN T HAE., FrE LI TG EFANUCIEfE, R H N, B ESRE —ERNE T AMWIE
A

PEAZ T H ARl A 207, NAINEZ TR .

8.35 FrH A T RM PR AR, BT R
THZ 55 8.27

8.A4M LR FEMIF R, WM TR
GRS L SR I 5 I H AR SR P L 2R

8548 A FH 2 A X3 Y B A4 R o 6
EE AL AR AT B I 8 4%

WSC2019_TDFSnn_Robot_Integration_EN © Worldskills International. All rights reserved

Date: 12.02.19 - v1.0 ROBOT SYSTEMS INTEGRATION 28 of 27



N

worldskills

8.6 PROPOSED WORKSHOP AND WORKSTATION LAYOUTSE ¥ ]
Ze (B AR 547 R

Example workshop layout for 5 teams competing:8.6 53¢ ZFEME TAE Y A1 J& 7= -

1 5 complete sets of competition equipment as shown in section above.

Each team has a space of approx. 4m x 5m to provide some separation between the teams.
FEMU EPRERRE.

AN KAEH — AN E. aKkx 5K, BN 0F—E K.

2 Public exhibition / engagement area where skill can be demonstrated to public and other
interested parties A AER/Z 55X, 1A A AR A = N LR H R

3 Judges/experts area £ B /& F AT

4 Booth is surrounded by low wall. Since each robot cell is self-contained and guarded, there is
no need for special protection for spectators, so they can get close up to the competition cells.
The cells have large transparent rear window allowing clear view for spectators. Ji{v PU J& %5 &
Behi. BT RIS NEITE MO, HHZ2ART N, BT DOWAA 75 ZERR R LR,
P UABATT AT DL LU AR T . A5 — N RIEME &, 1B AT LU A 3.

5 Storage, Expert and Competitor Rooms, if required. {145 75 2, RAME = . T X B/ w 5%

Total area shown approx. 10 m x 23 m)
TR R IIARZ N . 102Kx232K)
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8.6.1 Standard FANUC Education Cell  8.6.1Fr#fE & ISR F B0

The Competition will use the well tried and tested FANUC Europe Education Cell as the basic platform
for the test project. b e 48 48 0 M I FANUCER PN 20 & B 7oA il H R A & .

1 FANUC LR-Mate 200 id

LIRS PN

2 R-30iB Mate Plus#2 ]
an
iPendant/~ Z £

4 Schunk EGP40 5] 3
ESET

5 iRVisiont&A% 3k

6 Standard cell is equipped
with pick and place
applicationfit. % 1 #Rde FHi%
BN H bR R TR R

The cell uses the FANUC LR-Mate 200iD together with the latest generation R-30iB Mate Plus
controller. The robot is equipped with integrated iRVision 2D camera system, and a Schunk EGP40

gripper.

The standard cell comes with full instructions and exercises which the competitors can use to prepare
themselves for the competition. The cell also comes with a running ‘pick and place’ application which
will be replaced for the competition.

1% B 7018 FHFANUC LR-Mate 200iDF1 #5357 —fCR-30iB Mate Plus#z il 88 . ZAL28 NBCAS T £E LI
iRVision 2D % R 4t fll— 4 Schunk EGP40J2Ff % .

PRAESITICA SEREIE SNk, S 3EE T DU AR L 45 S ANZR 2] 9 EEBRMAE %« IR P HLIERCA
—ANIEEBATI “HbiE R MR, CRAELEZR P U
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I
In addition to the FANUC Education Cell, some additional equipment is needed as shown below:

& FANUCH.JTIRER AN, 187 B —SiAh 1% &, W R BT zs:

8.6.2 Additional Equipment#ii%

1 FANUC Education Cell, modified to support a Competition-specific Test
HE Foo, BSOS HEFR I A T H

WSC2019_TDFSnn_Robot_Integration_EN © WorldSkills International. All rights reserved
Date: 12.02.19 - v1.0 ROBOT SYSTEMS INTEGRATION

31 of 27



N

worldskills

2 Laptop with pre-installed software: Roboguide / Sharepoint designer / Office etc
TS A 1K) 2210 A FBL i :Roboguide / Sharepoint designer / Office2%
3 Simple toolkit.

No special tools should be required for the competition — no soldering / crimping etc.
( Electrical connections will be made by simple push-in cage-clamp terminals )

So only simple tools will be required - screwdrivers, pliers, allen keys, ruler / vernier
measuring equipment etc.

Support staff should have additional tools to repair any accidental damage.

i 5 ) A
FU BN TG BURFIR I T B - AN T AR /45 il & (R SO 8 I 7 B () 4 N T8 e A
A7)
Fit, HRFEEFREN TR T], 5, XeWASART, R/ nlER &
5o
SCREN RN A T B RAE AR R AR

4 Tables and chairs for the competitors N5 £ i % 5244

5 Minimum space per team is 3m x 4m%fBA F2 /0> 1753t 32K x4k
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8.6.3 Wheelchair Users#t#{3 FH &
Most, but not all of the tasks can be carried out by competitors in wheelchairs, for instance:
KEZEAEARRFTA FAFESSHS T LA AR RS Ry B IS 388 5e i, ln:

Simulation / Offline programming/&i4Ll /25 £k 2 72
Robot / Vision System setup & programming ocumentation
PLEF N /A 22 58 15 B AN A SO

Some of the Electrical connections

But other tasks such as mechanical installation inside the cell cannot be done from a wheelchair, so
one team member could be in a wheelchair, but not both.

(ERIRIAES, H07E BRI RO AR REEER E e, LA — D 5 P LA A
BFE L, (HAREHIALERHS L.
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9 SKILL-SPECIFIC RULESE T $ 58+ M

Skill-specific rules cannot contradict or take priority over the Competition Rules. They do provide
specific details and clarity in areas that may vary from skill competition to skill competition. This
includes but is not limited to personal IT equipment, data storage devices, internet access, procedures
and work flow, and documentation management and distribution. 4% 7& 1% AE L A fE 5 LL S50 U AH

il B S T EE SRR

EATEASIRAL 7 RAR KA TR R A, X L AR R RE R B e L AR T 7

KAFEEAART A NITE S BRI E internet D7 10 IR TAERAE, LLACSCRYE BLAI S

Ko

TOPIC/TASK X f //£ 5% SKILL-SPECIFIC RULE%: T3 5 R 51 1

Use of technology — USB,
memory sticks /i 7 A -
USB, it (Fii%/2U
FEIED

Competitors are only allowed to use memory sticks provided by
the Competition Organizer.

2353 WA EE 3% 1 LA SR (R i 1

Memory sticks or any other portable memory devices cannot be
taken outside the workshop.

17 B At (455 D 12 B & AN RE Y HY 2R T

Memory sticks or other portable memory devices are to be
submitted to the Chief Expert or to the Deputy Chief Expert at the
end of each day for safe keeping iz aH T fU S AAE I &
NAERER 25 RN A2 5 5 L K B B 5 RS

Use of technology — personal
laptops, tablets and mobile
phonesBHZ 1118 H- ™ N 28
CAS HL i, AR R R
Al

Experts and Interpreters are allowed to use personal laptops,
tablets and mobile phones in the Expert room only. % ZX 1 111 (2
HEEAE T X EM AN NIRRT AL
Competitors are not allowed to bring personal laptops, tablets or
mob||e phones into the workshop. 23835 ANME4ER N AT H
Ao PR HE A B T PR H R N AR .

Use of technology — personal

cameras{l FHBH - AAEHL

Competitors, Experts, and Interpreters are allowed to use personal
photo and video taking devices in the workshop at the conclusion
of the competition only.Z3%# . LK MEIEFE N R o]+ LE3E 45
A AE T AE S A AN N5 J'\?éif:wz
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10 VISITOR AND MEDIA ENGAGEMENT

The following ideas may be considered to maximize visitor and media engagement:

e Display screens - some web cams could be dispatched on the Competition area and show details of
the task to the public and on a website;

e Test Project descriptions;

e Enhanced understanding of Competitor activity;

e Competitor profiles - For each Competitor team provide a sticker with the national flag, the name
of the Competitor and a brief description of their studies;

e Daily reporting of Competition status;

e Do it yourself workshop - in the Robot System Integration workshop provide an area where young
people and public can work with a Robot System — for instance a standard Education Cell. This
activity could be managed by a students of from the Host Country/Region.

e Display videos of typical Robot Systems and Applications.

e Large Industrial Robot could be installed as an eye-catching static display

The back side of the FANUC Education Cell, opposite to the opening side where the Competitors
work, is a full-size plexiglass window — see below.

This allows spectators a complete view of the robot application, without any safety issues.

11 R RIEHESES

PATT AR AR T AR DA A I e K BIR B2 M i v Vg ) 2 AN AR 25 5 12
-1 o

o INBE-TITELL AR M 22 % WZE BRI, 18] A Ak S WXl g 7 L3R VR

o MBI H HHIA;

o JNEEXT S FRIETFIHBNN T M

o BEMFE-EE AR E FENGLC. S 30\ R i e 2F S B L a0

o FHICHLLIRIEMN,;

o HUBNTF TAEY-TENZR N RGEER TAESHRE— AN X IR, 1hFEE ANFIA AT LS HMLE A
/\,ﬁ BT — AR HEI R B0 IX TG 3l AT B AR T8 [ /X 3 AR A

o JEINHTAINLEE N RGO N F AL .

. AﬂTﬂM%AMuﬁhgﬂﬂkﬁﬁwﬁﬁﬁﬁﬁﬁﬁ

N
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FANUCHL THUR KIS T, 52 30T TARRIITRANAR XS, & — 4 R A N & W,
A ZARFRATEMEEI NN HRERF, AR 22 4217

7

avs o
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12 SUSTAINABILITY

This skill competition will focus on the sustainable practices below:

e Recycling;

o Use of “green” materials;

e Test Project, Robot and equipment manuals etc. provided in electronic rather than paper form
o 1IF[RFELKIE

o IXTNHLHE L AR H A2 DUT AT SR R B

. =T
o fHH “IRAR” KL
o MMRTAH. HLEE A R % T MR DL TR A AR 40 AU it
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13 REFERENCES FOR INDUSTRY CONSULTATION

WorldSkills is committed to ensuring that the WorldSkills Standards Specifications fully reflect the
dynamism of internationally recognized best practice in industry and business. To do this WorldSkills
approaches a number of organizations across the world that can offer feedback on the draft
Description of the Associated Role and WorldSkills Standards Specification on a two-yearly cycle.

In parallel to this, WSI consults three international occupational classifications and databases:

e |SCO-08: (http://www.ilo.org/public/english/bureau/stat/isco/isco08/)
e ESCO: (https://ec.europa.eu/esco/portal/home )
e O*NET OnLine (www.onetonline.org/)

This WSSS (Section 2) appears most closely to reflect Robotics Technician:
https://www.onetonline.org/link/summary/17-3024.01

And Robotics Engineering Technician: http://data.europa.eu/esco/occupation/7833d5cd-873d-4fdd-
b2f8-9762d68494a7

L Y M 2y

14 1TV & WS FH R
WorldSkillsZ5 77 T & WorldSkills b vH HH 7 78 43 5 e [ s 23 DA BT M A0 e b e 422 SI2 B 1RV 7
AT HERNIX— &S, WorldSkills 5 tH 525 Hb 14 22 2H 2R34T T Mk, dX 8620 Z0m] DUAE P 4 1 J& #H
PN B A 2 A €0 1 3 B ZE AT WorldSkill st HE BT $2 4t S Bt
5k E, wsigi 7 = AN E BRERMY S 2R B
e [|SCO-08 (http://www.ilo.org/public/english/bureau/stat/isco/isco08/)

e ESCO: (https://ec.europa.eu/esco/portal/home )
e O*NET OnLine (www.onetonline.org/)

TXANWSSS(Z6 2741 ) Bz L S e T WL AR N B
https://www.onetonline.org/link/summary/17-3024.01

HLEs N TAEH AR N Fi:http://data.europa. http://data.europa.eu/esco/occupation/7833d5cd-
873d-4fdd- b2f8-9762d68494a7
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