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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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1 Introduction B 4 &

1.1 Name and description of the skill competition %iﬁf o A
1.1.1 The name of the skill competition is d\%’«ﬁﬁm%:ﬁ_;

Robot Systems Integration # % % % L& &

1.1.2 Description of the associated work role(s) or occupation(s). p M 1 ¥ & & ﬁ%%i%ﬁﬂ“ °

Within the last decade the number of robots installed in the world has increased dramatically. Each
year approximately 400,000 robots are installed worldwide, a rate which is steadily increasing (source:
IFR: International Federation of Robotics). This requires both the capacity to manufacture these robots,
and the skilled human resources to install them.
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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.

FREFRVHE PBELAGRAFREAY BEH
B ERAea o i BREE ’%W4 L fefRend ¢ TR L F B i 8
R E LASIAE A i “’—'A‘*#F*" el B E G MBI E AR Ao 2
& > ® A k4 (RobotCell) % % » 1{__*’3{1:}‘5-35/\ BT~ AAK LI RFTR Y R
FooF R R KL A6

R EE TR Y R IR EA

o

B

**#qu
™ g

~

o

The robot system integrator must provide technical solutions to the robotization of all or part of a
system by

PR A B L T ARER S PR T N IA AR L ek & o g

e 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

o LHEFHEPRIA oM EIEL B A BIRAEA (o8 e A2 R ) o
f"‘a’_' 4

e supporting the ergonomics, health and safety of the users and people around them.

IS AL EE RE AR S RN T RS

Through additional devices the robot can acquire several “senses”, such as sight and touch, in order to
perform complex and precise tasks.

EREAARIOHRES > BEA T EEE AL ETERE E32 ) oA fofd K o

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 systemes,
integration of peripheral equipment, and programming, as well as documentation, maintenance, and
troubleshooting, are all essential tasks.
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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.

Ropend | ¥ (SME) BB UG E > 6 e FBLERY L5t >0 | fEREF
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All in all, robot system integration represents a new, growing, and universal opportunity for skilled and
committed technicians.
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1.1.3 Number of Competitors per team 3 %\ﬁ{m}%ﬁi A

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

R A K ILE S - 78 B % v E Rl 2B R Ry L e
1.1.4 Age limit of Competitors % 3§ £ ehi #34)

The Competitors must not be older than 25 years in the year of the Competition.

FRPE S EL E WD DAL 25 o
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1.2 The relevance and significance of thisdocument
v dfpMBE R P

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.

2 ite 3 ATEH %ﬁ% R U R %‘“‘m% B2 3 R~ 2 EARR o
Every Expert and Competitor must know and understand this Technical Description.
& | feE £ ’,5'3 SRR ETEREAFRDP S -

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

FEHAEM L RE T A A FREER > FUERALE

1.3 Associated documents 4p B < it

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

WAL N7 RO T Fl

[

BT 2

e WSI - Code of Ethics and Conduct %2R 2 {7 5 = A

* WSl - Competition Rules it 7 .71

e WSI — WorldSkills Occupational Standards framework & “’TSE)%‘« - ’fﬁ_

e WSI| —WorldSkills Assessment Strategy :*& i %

e WSl online resources as indicated in this document &t F 3 ik (4r & 2 2 9757 )

e WorldSkills Health, Safety, and Environment Policy and Regulations. =% % > Bk B fc L & 7
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2 The WorldSkills Occupational Standards
(WSOS) B 3 ¥ -2

2.1 General notes on the WSOS - #4313 7%

The WSOS 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/WSQOS).

WSOS 3% ‘m @ it ,___;}i,ﬁ:rli VE R TR F > A F RSB D IR
Nb’WSOSf,L%FEé?I‘L‘%\'é_?‘E_‘;? EAnpE 1 i F,;gf_ug%\(
(www.worldskills.org/WSSS ) -

B2 arEh TR 4 o ek

EE
S

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

PR EEF g g BT F P T WSOS Hrdy i 0B E B 2 AR 0 Ft 0 2R A SR D
LRPRSEE CEL S

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.

e f‘m% oo FArEB B R iz gnts G5 E
B H Dl elexEiaeN Pk’imﬁ'* RS o

BKRFIR TENMA T RFIPF A ¢

S

The Standard is divided into distinct sections with headings and reference numbers added.
ST A L 5 B4 B EAT W AR P -

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

AP AT A RAHED AR ol E R Rl VAR THRE,
AT ERR AR e s 100 o B E AT 2 kY s figfe et o

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

A R MRS R R P L e R E AR RF OGP RN > 37
E L R =
The Marking Scheme will follow the allocation of marks within the Standards to the extent practically

possible. A variation of up to five percent is allowed, provided that this does not distort the weightings
assigned by the Standards.

ARG ERET Gk A PRP G ARELRS > REG BRI AEE > PTG
Fh IR AT RS
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2.2 WorldSkills Occupational Standards B % & ¥ 1% %

Section Relative
%P GRS O importance

(%)

1  Work organization and management | 1 T3z ¢ 12 5

The individual needs to know and understand # i=i% £ & Jf 34 & {vBf 2

e principles and methods of safe work execution

e FiFIT® >R E‘Hr—% DES

e the purposes, uses, care and maintenance of all equipment together with
their safety implications

o UTE WA NP N R RE RS 2 HF 2 F R

e environmental and safety principles and applications with regard to good
housekeeping in the work area

o MMEEFI TRBAHRBEELT 22 Aok

e principles of effective communication

o oA R

e principles of effective collaboration

o F s v R

e the scope and limits of one’s own and others’ roles, responsibilities, and
duties, both individually and collectively

o BAEU XL 4 J 67’7%{5 Bl 4] > B A& 2HhF Efoiir

e parameters within which activities must be planned

o EH Y ek

e principles and techniques for time management.

o PFF I Pl

The individual shall be able to # =% £ & f 5 43
e prepare and maintain a safe, tidy, and efficient work area

o MFfMEE D AFT kF Bl (TR B

e prepare self for the tasks in hand, including full regard to health, safety,
and environment

o L EIMPMEHRLFRIFEE > A AARE R - X 2HRE

e schedule work to maximize efficiency and minimize disruption

o TR FRFR MIFILE N 1 (ErX 5 b pFR-P BTk 0% 3 B

e select and use all equipment and materials safely and in compliance with
manufacturers’ instructions

o PLET X DIEH TG R A fod o wEI PRl sd 7 el i 3n B o

e apply or exceed the health and safety standards applying tothe
environment, equipment, and materials

o b AAARE Y BB R K o E 2% 2R

e restore the work area to an appropriate state and condition

o M1 FHRIBMAIGE TR E RS

e contribute to team performance both broadly and specifically

o SEpARRNAET ZMAOT R

e give and take feedback and support.

o XA THEXILALILE
2 Communication and interpersonal skills #if g2 X ¥= i 377 5
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The individual needs to know and understand: # =i £ & Jf 34 & {opy f# !

organizational cultures and behaviours within business and industry
EFEfFEP PR I fofT L

the purposesand range of required documentation in paper and electronic
forms

HENE AL B R I A 2B ﬁﬁﬂfrgjélf]

the technical language associated with the occupation and sector
SR E o7 EARM PRI S

the standards required for routine and exception reporting in oral, written,
and electronic form

TEF R AR ISP TR YL RS

good practice in communication with clients, team members, and others
BEEE B R Afrd B AR iR F B

the purposes and techniques for generating, maintaining, and presenting
records for one’s own and others’ uses.

Wirs AELH/IP L fob A Rdr2 ook
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Section Relative

importance
(%)

The individual shall be able to: # % £ & 7 it 43 :

e interact with a range of business and industry, modelling professional
conduct at all times

o BIPBEE I EIL  EFLEIRENF L

e communicate by oraI, wrltten, and electronic means to ensure clarity,
effectiveness, and efficiency

o HIFTE~F e E AL FNUNEFEL 0 LU AFEFEE G
N EESTE -

e use a standard range of communication technologies

o it ARIE hE i B [

e discuss complex technical principles and applications with others

o Jois AdwmAF e TR P A K

e use active listening and questioning techniques

o i * FiRSIER R LI

e read, interpret, and extract technical data and instructions from
documentation in any available format

o R AP EEEAERT ¥ N0 0 Bl T A
foif (T p

e complete reports and respond to issues and questions arising

o AL T w L RE RN

e respond to clients’ and personnel’s needs face to face and indirectly

o ZHm EEYRAELEER I gOE R

e gather information and prepare documentation as required by the client
and other individuals and groups.

e RETFTRIERAEE ~H s BHI-EME Koz &

3 Layout and design ge § & & 3+ 15

The individual needs to know and understand: # =% £ & Jf 34 & {opy f# ¢
e the principles and relevant applications of computing and electronics

o TNHF T FHF DRI M LY

e the relevant practical applications of engineering science and technology

o I feflFferianip b R AR

e the relevant practical implications of physical principles and
interrelationships

o PRRPMIcARI M Reip M F Ir 7 &

e the principles and relevant applications of electrical engineering and
pneumatics

o TWIBEF o BRE DRAAPM L

e the design, uses, repair and maintenance needs of relevant machinery and
tools

o MRMERIel Bkt s s i gk

e the principles and applications of robots, robotic tools and equipment
mounted on robots and in robotic cells

o WEA X EAPIAL o B LAY PP EA L L foR G
2 B R e i *

e principles and methods of systems analysis to determine how conditions,
operations and the environment will affect outcomes

WSC2021_TD63_EN © WorldSkills International. All rights reserved
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Section Relative

importance
(%)

R R Bl e E o UFEILIE R S B EA BB Ao BB %

e principles and applications for incorporating and integrating robots within

industrial systems, such as:

EEHZFEWEAfrL £ LD RBfoEY > 4o

 payload settings 3%k T

e reach studies ¥ i JEHE2 AT F

e motion optimization # i¥ & & i

e principles of CAD and offline simulation tools used for layout and design of
robot systems

o CADfr* »M {8 B A ki iienfie ¥ B X AMAWHE I £ 2 R R
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Section Relative

importance
(%)

The individual shall be able to: # % £ & 7 it 43 :
e acquire and check instructions and guidance for given assignments

o PEI AT (TP TP ﬂfr;}ﬁ =1

° identify and resolve areas of uncertainty within the parameters of the brief

o W I fRA-GH &GP DLEEFIN L RS

e carry out initial systems design for given industrial applications

o F¥tM o e ERF B FAAS KSR

e inspect installation sites or use alternative methods to test the applicability
of initial systems design

o K HTEMBA R TN E PR A R A e

e optimize systems designs within the parameters of the given industrial
applications

o EH it AR T ERH %\ﬁq‘ﬁ 3 P

° incorporate the dimensioning of electrical and pneumatic systems

o EE TS B KD R

e determine the role of pneumatic engineering in the choice and connection
of controls and activators

o FERLF BRI LIFIfoR B AEFHZ @R 2 4

° carry out systems analyses for risk assessment

o BEFREITR AT
e itemize the requirements and implications of installation and integration in
relation to

o HmAFRBELEL KL AKGoT LT M
e robots, ancillary equipment, and tools % % 4 ~ # 24 2% & fr1 &
e human resources and time 4 4 F Qi fopF
e estimated impacts on production during installation = t’f‘ﬂ B ¥t A& Sehip ) 82
e estimated impacts on production following installation % % {s ¥+ & &-ch3p #f §2
e operating parameters and risk management 3 ¥ % #cfrk & § L

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

e BARFIUBEIAfPA FRFREAAK

;'?JS
j_fi

4 Installation and connectivity % % & % 15

The individual needs to know and understand: & {=i% & & Jf 34 & {oBy %
e the norms and cultures of the receiving industrial sites

o Breni Eh o2 iuipvﬂirﬁ fL

e principles and methods for the safe receipt and ongoing management of
equipment, tools, and materials

o WH ~IEfoHaT 2 FHF R RAo 2

e principles underlying the physical installation of robotics into production
systems

o e A BA PR LD 4 A kS #H R

e principles and methods for assembling pre-manufactured robots in their
positions for use

o A E B LA B EA LERY 2 P oo 2

e principles and methods for assembling and fixing tools and equipment to
the robots

o WIEfou K EET FLAWEA D L hR Bl

WSC2021_TD63_EN © WorldSkills International. All rights reserved
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Section Relative

importance
(%)

e principles underlying the positioning, connection and use of electrical
power

o A~ liEE R DA HAARA

e principles underlying the positioning, connection and use of pneumatics.

° f#* T~ R R Y § R H TR

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

° f#rk I EWEA N FRG TE R E H B E R 2 A
R
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Section Relative

importance
(%)

The individual shall be able to: # % £ & 7 it 43 :

e check that all items have been delivered according to specification, and
follow up as required

° %Q%‘f‘;#&% I B B - R b W R - S AR ER S

e organize the safe storage of all items, together with arrangements for their
checking in and out

o HFPMFIP NF > G FRERIKEL

e checkthat the pre-manufactured robot has been delivered ready to run,
and follow up as required

o WA FETAUSWE L LT HGBE X R F R

e connect robot system components according to instructions and
documentation

o PR FIM fre & BT A L InE

e assemble, position, and fix robotic tools and equipment according to
instructions and documentation

o FIpMFEITWM frr 2o i~ T2 HEPEAL 1L EfoR G

e align, fit, or assemble components, using hand tools, power tools, fixtures,
or templates, according to specification

° fﬂﬁiiﬁa% g 2B TR E S AERARFERE REMNEKE

o4

&

e liaise with specialists for the correct electrical, pneumatic, and mechanical
installation of robots and peripheral equipment

o BEAELRURIBELLF SRR OTS  FRIBRL X

e connect Input/Output (1/0) control signals between robot and peripheral
equipment, either low voltage (24V) or Ethernet/Bus systems.

o AP EAfFFRF LA ANTR (24V) o 5 R SRR AL
24~ e (1/0) #4165 .

° perform tests during the installation process to ensure functionality

o B % EHIFARIE (TIPE M i L

e identify installation issues, consider alternative solutions, and implement
selected solution(s) to resolve the issues

o WML ERA Y RBF AR AT R FEHEDRL S Z R

e respect and take account of the receiving sites’ requirements and
characteristics, within the bounds of safe working, active risk management,
and professionalism.

. eieﬁi~fﬁw&%ﬁw£%%ﬁwwwMEw’iﬁimﬁ%m
B3 24 Lt’,f]‘;l)xj//ﬂo

5 Automation and programming § # fv #2 48 ;8 2% 3+ 25

The individual needs to know and understand: # = £ & Jf 34 & {oBy f# !
e computer capabilities and symbolic logic

o TG Ao B

e principles governing the purposes and functions of computer hardware
and software

° ’Em;ﬁpﬁ/ﬂgﬁ'}’@\’w‘”ﬂ enfert g 22 R

e principles and options for
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Section Relative

importance
(%)

o JnRfriE I -
e manipulating robot coordinate frames, for robot, cell, and tooling
o WTPEA L il DUl E A BRI T
e controlling robot motion
o B E A BT
e controlling robot input/output (1/0) functions
o EHIEE B BN (/0) i
e optimizing the user interface and
° ﬁ&&ﬂ-fé’*ﬁﬁﬁi 5
e enabling re-programming and adjustment
o WIIERTH B AT o K
e the principles, reasons or facts that provide the basis for breaking down
information or data into separate parts
o KFTMAAp R R FEOAHRD - RFINEF
e methods for obtaining information and data from all relevant sources
o JEATH APM KR BTN Z Hodpt 2
e principles and methods for processing information and data
o GJLF M E Ak ple 2
e thesoftwarein use i¢ * ¥ #c 4l
e sensor integration. g B % & &

h

e simple digital/electrical sensors f§ ¥ et /T 4 B P B
e advanced sensors such as Vision or Force sensors 3 ¥ g B B > 4ol B & B 4 R P B
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Section Relative

importance
(%)

The individual shall be able to: # % £ & 7 it 43 :
e consult with client/personnel to clarify program intent=

o ME/RIFARMEP AR DLEF

e develop diagrams or flow charts of systems operations

o BT K Ak TR & &R ARR

e write, analyse, review and rewrite programs, using flow charts and
diagrams

o BFINARBICRAKZD AT FATEATHB AN

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

o 2 edr s BRIt frilAe st

e conduct trial runs of programs and software applications to ensurethey
will produce the desired robot and cell performance

o EFARNrHMET AN PFER > Ak W NIFH OB E A ok
XL A

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

o B ~ {ATT MET RAT N B KM T E R

e optimize robot motion performance and /0 handling to minimize cycle
time/maximize throughput while retaining reliable operation

o BRI E A O0ni 2 B B (1/0) ASL s MR AR
B/ R adla P BT ER 0 R RS AT

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

o FiFFF N IrERAMMEARS A RESEF > mEAAFFDI RS

e consult with other personnel to identify problems and suggest changes

I E NN ES ERE N SR

e implement new additional software and hardware options basedon
standard functionality.

o HERER G S AR 6 RO HATE T -

e Integrate simple and advanced sensors

FEME-RRERE

6 Commissioning, maintenance, and troubleshooting Bz ~ ja# 2 'féﬁ 25

The individual needs to know and understand: # =% £ & Jf 3 & {opy f# ¢
e the formal requirements for successful site acceptance tests

o 2 ILHEE T I N T

e the scope and limits of the technologies, methods operational environment
o P~ R ITIRE e ] 2 P

e criteria and methods for testing equipment and systems

o PIFRK A B kiR e 2

e strategies for fault finding, problem solving and optimization

o 4~ fRARIREZE B i I Rk

e techniques and options for replacements and repairs

o H iy & ik o 7

e principles and techniques for generating creative and innovative solutions
o A A LIRBAIFTIRA S kDR P ol
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Section Relative

importance
(%)

e principles and options for establishing and maintaining production
maintenance regimes
o = graiEd A AP R O EoE I

The individual shall be able to: & =% £ & Jf it 49

e investigate whether the robot and its peripheral equipment are responding
to the programs’ instructions

o MAPE Aol B ER A LT A RATS gy 4

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

o Bt~ BARAHSIRTG AN A Bk TN BATR T

e repair or replace components as required

o RF RBAESFHEE

e develop Human-Machine-Interface (HMI) applications for the users of the
robot system, using HTML or other web technologies

o ®F HTML & H & e > S E A kg ¥ FRF A4 6

(HMI) Ji&* 425

e advise on maintenance regimes to maximize efficiency and minimize
disruption.

o HllZmadAlR G B eEER > UFLE L 1 Tk e gy
Bk TR T i o
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Documentation, briefing, and reporting ML R 10

The individual needs to know and understand: # =% £ & Jf 34 & {opy f# ¢
e the role and importance of maintaining records of each stage of activity

o ME - BEBIFE DL £ frE B

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

o HE Mk f{;"*"ft’fﬁ 2 2 AR RN g 1-‘!'—3 [N I W g = F
SR A a5

e the needs of users and specialists for information, guidance, and
instructions in suitable forms (media, content, language, format, and
presentation)

° ]g'l%,z—f[v.‘; ﬁﬁiﬁv 215 3% (@;_:gﬁ\J\g\;g'gxﬁjﬁfpim
X ) SEN A pm 2 HIEHP 27 +

e clients’ specific information needs

o REEDEIRFT NG K

e basic principles and techniques for briefing and training non-specialist end

users

o RGP ZVIGRAL E AR MR K2 A RA o

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

o P EEALRNEEFHZ R
e principles of common PC/Office software
e ¥ Een1PC/ Office #x 48 2 i B

The individual shall be able to: & =% £ & B i 43 -
e liaise with other personnel or departments for project integration

o TR H i F1 AP UNEFTEZES

e document design and development procedures according to requirements

o IR T BT BRI EWUITHEA

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

o HFHHBANBEFILERITRADY 2 AENE L Y
f2 o EH B A B UER T e

e present and provide test results from the commissioning process

o T BB TEARPIESE %

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

o LHA L 2R FHZE R gk (TP ’f[:}P@ ! ‘?‘/FJ» v 15 %
g 'Ff

e provide the end user with a set of documentation in appropriate formats,
including all necessary robot data such as:

o RUHERY FEFRS BH 0 F 4] FRAOPEATH

S L
e operating instructions
o itd 4
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application specific fault messages - /O Listings

B¥ AR PR R L B~ S0 (1/0) F ¥

e user adjustable parameter (register) descriptions

R EDERE (R E) wP

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

P R FAE - R - W e X KiTiER F
SRR ~ - RiE - R o &

contribute to individual and collective quality and contract review,
responding to questions and challenges appropriately.

B REACEMETE LS E_Iéi:'ﬁfi/ﬁ% iE R B TR Z

Pe B o

Total B4 100
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3 The Assessment Strategy and Specification
“SF--%} EY u»’t _g;‘;' Ll ﬁ-

3.1 General guidance 3. B]

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

=% d WorldSkills 38 { v #7F 1= » WorldSkills =& fr3®4 & 3 TG R TR P2 HTT

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).

EES SR A PO U FCF S Y s St R
Fhopa E A A FRSHORE R SRR B2 AR R0 e 1 TA 2 F R

fes TR ks (CS) -

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.

B RF TR A A A LR R 2 S S R A R P RGAE TR A
B om3f L5 e & B4

The Marking Scheme must follow the weightings within the Standards. The Test Project is the
assessment vehicle for the skill competition, and therefore also follows the Standards. The CIS enables
the timely and accurate recording of marks; its capacity for scrutiny, support, and feedback is
continuously expanding.

?ﬁiﬁﬁﬁgﬁﬂﬁﬂ*ﬁé’%ﬁéﬁﬁﬁ%ﬂ%lﬁ”ﬁﬁ"?ﬁfﬂﬁ’”%?ﬂ
(CS) * Wit 2 iy el Al D ERFFH AT A ERETHERS o

The Marking Scheme, in outline, will lead the process of Test Project design. After this, the Marking
Scheme and Test Project will be designed, developed, and verified through an iterative process, to
ensure that both together optimize their relationship with the Standards 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.

Bz 342 28 BR3P iR > BiBF RBER G - I HETL S 20
IRt O Rt i SV
B E P EH A R - P WS PR

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

T WSIam o gfe WSI B BER %7 sd3m e & R foid i m R0 B » X & 530 QS #

T
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4 The Marking Scheme ##4 = %

4.1 General guidance & |

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.

REEPEA S R ehd d frimE S e Ao R 2 A A frR LR E L B A

GiE g o

The Marking Scheme is the pivotal instrument of the WorldSkills Competition, in that it ties assessment
to the standard that represents each skill competition, which itself represents a global occupation. It is
designed to allocate marks for each assessed aspect of performance in accordance with the weightings
in the Standards.

A E AR P OMEEL R FL v MR e R A RN RF R EER - A2 A
FRAIF AL T B2 ARE 0202 R BRRHREY SRE S S F R ARA
fe s #c o

By reflecting the weightings in the Standards, the Marking Scheme establishes the parameters for the
design of the Test Project. Depending on the nature of the skill competition 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.

?ﬁ*ﬁ%#ﬁﬁﬁﬁﬂﬁﬁﬁ’%ﬁﬁia“ﬁ%ﬁﬁc%ﬁ*ﬁﬁiﬂﬂiﬁﬁilk’
ﬁﬁ@—ﬂﬁﬁﬁéﬁﬂﬁbiﬁ’uﬁé:péim@a:*ﬁ GERE VAR 32 RN 2
R R ORH R Ap 1 A Ao MR LR -

Section 2.1 above indicates the extent to which the Marking Scheme and Test Project may diverge
from the weightings given in the Standards, if there is no practicable alternative.

WHEF21IAP AL FRAT FOFA TR A A {oR AT N AR AR L RARE T
TERZAEE -

For integrity and fairness, the Marking Scheme and Test Project are increasingly designed and
developed by one or more independent people with relevant expertise. In these instances, the Marking
Scheme and Test Project are unseen by Experts until immediately before the start of the skill
competition, or competition module. Where the detailed and final Marking Scheme and Test Project
are designed by Experts, they must be approved by the whole Expert group prior to submission for
independent validation and quality assurance. Please see the Rules for further details.

FHEHFEILE ST ORA o ARRAR S L S ZoRAEERY - R E HAPM S ‘—‘i'ﬂ'ﬂi&ﬁ*' A ﬁ £
PRI RS HET S GRS R R AT L TS R oAl g
BBRIEL B R E D R 0 P AR b B i g W?U&W’$E i@
£ EHEF WP o - anEmp F o AR IR R -

Experts and Independent Assessors are required to submit their Marking Schemes and Test Projects for
review, verification, and validation well in advance of completion. They are also expected to work with
their Skill Advisor, reviewers, and verifiers, throughout the design and development process, for quality
assurance and in order to take full advantage of the CIS’s features.

%Mﬁ&i?@‘ﬁ%ﬁﬁiﬁiﬁﬁﬁﬁﬁﬁﬁ’ﬁ LF L BREfoR ) PR Y A
BRR R I EEARY 0 B AP L PR AR~ FAFIREE 6T RS 2 R e
AOEE o T A CIS Gt o

In all cases a draft Marking Scheme must be entered into the CIS at least eight weeks prior to the
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Competition. Skill Advisors actively facilitate this process.

Gt BT 0 A S R g s ARG T 8 B~ CIS o MR R e 2 R -

4.2 Assessment Criteria i#4 %

The main headings of the Marking Scheme are the Assessment Criteria. These headings are derived
before, or in conjunction with, the Test Project. In some skill competitions the Assessment Criteria may
be similar to the section headings in the Standards; in others they may be 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.

FEA Y R A AT S TA R 0 R A AL S IS K f AP BT AL 0§ 4 AR £
AT R R B ARATAR 0 0 B G BRI T R A e An R o EAREE F § 5 90
EHEMETAA > FUTA S AL FFPREY S £ -

Assessment Criteria are created by the person or people developing the Marking Scheme, who are free
to define the Criteria that they consider most suited to the assessment and marking of the Test Project.
Each Assessment Criterion is defined by a letter (A-1). The Assessment Criteria, the allocation of marks,
and the assessment methods, should not be set out within this Technical Description. This is because
the Criteria, allocation of marks, and assessment methods all depend on the nature of the Marking
Scheme and Test Project, which is decided after this Technical Description is published.

AR FIGES G R (LAR ) 2> BPT R R R ARG F T s ik
Bo B -gpEa Ry nEe 3A (Al) T o FEARME e o 2R 7 R A PR F
PARERP 0 2 A F] R A RS el forte B E 0PN e 2 R eiR R 0 A i EA 2 R e
FARTAPGFEP S O S A i

The Mark Summary Form generated by the CIS will comprise a list of the Assessment Criteria and Sub

Criteria.

§OCIS A2 HMEA A M §EA RS KA B FE
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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.

AIgﬂ'gZEEmA}&%‘d CIS”"? ’)‘LB “L%ﬂ&—ék'r-*pxpf—/a *{—}64— sm IR m‘_ﬂ."J-fBlp\ o

4.3 Sub Criteria & *®4 &%

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.
FGFLRET oL - B S BEAARE & B EARER] S WorldSkills 374 & e AR
FipeEa e (FFEARE) ¢ g igd PIR A NS SR e i Pt A AR -

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

F e (AR FiEig s p I erEa ] ahdos

4.4 Aspects =4 w3

Each Aspect defines, in detail, a single item to be assessed and marked, together with the marks, and
detailed descriptors or instructions as a guide to marking. Each Aspect is assessed either by
measurement or by judgement.

B = A IR R R ) ,a‘r%s*-ﬂ foimr hE B {eiz 65 2 Al TR A g Fen E AR
Pz o 3L ‘mIE EARpE B BT o

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 Standards. 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 refers.)

A A FEm | E - A I R e o A GEA I W A Bt e ST AR Y 4

LA B BN o pARR T 81k (C8) Az §3mA S ZLEFEH GFER A2 ¥ 413) -

O O
A B G D E F G H

z 1 5.00 5.00, N 500 0.00

2 2.00 7.50 8% 10.00 0.50

- 3 1200 & §% 11.00 10.00 1.00
afe 4 5.00 NV 5.00 5.00 0.00
C 5 10,00 | 1000 | 12050 " 30.00 30.00 0.00

6 800 | 5.00 [ AEIEEEE 24.50 25.00 0.50

¢ 7 10.00 ¥ 5.00 15.00 15.00 0.00

\
Fa 500 | 10.00 | Z0.00 | 10.00 | 10.00 | 10.00 | 15.00 | 20.00 100.00 100.00 2.00

Ty
-
N

|
o

/»\ﬁiifbg BT CSpes P o 40T B0

4.5 Assessment and marking i%g & 4

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.
Where this is impracticable (for example where an action must be done by every Competitor
simultaneously, and must be observed doing so), a second tier of assessment and marking will be put
in place, with the approval of the Competitions Committee Management Team. The marking teams
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must be organized to ensure that there is no compatriot marking in any circumstances. (Section 4.6
refers.)
BB R B TS ;}%éjﬁfr\,?]i F‘i—%"—jﬂim’% o B - B REoE RIS - BiEA ]
Fob- BEA LR RHT ELEFEREEA c F0 NI TE (et FAHEL A
$ELARE F mri,m FREE) o RV AREEREL R 6 F I mpoats o FlRE - AT
FEIEL oL 2 AL PR FAERFRT i’!,;i’ﬁ [ BFEA 2 kR o (;%—;;&%“- 4.6
)
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4.6 Assessment and marking using judgement | %73 =§ &=L

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

LA R 03 A BB A 0 LAY - ReP B A o & BT A5 5N ) 2

e benchmarks (criteria) for detailed guidance for each Aspect (in words, images, artefacts or separate
guidance notes)

o E-BELmIE (M2 F B A1 WSS B dpa P ) AR (%) 25wips
e the0-3scale to indicate: 0-3 4 #] & # 45 ) :

0: performance below industrystandard £ ZiL i3 3 i 45 &

1: performance meets industry standard % ZL{% & ¥ % 4% &

2: performance meets and, in specific respects, exceeds industry standard

FIRPFEEMREY AP 5 QARERRE

3: performance wholly exceeds industry standard and is judged as excellent

B A RATAR E R R v ke o)
Three Experts will judge each Aspect, normally simultaneously, and record their scores. A fourth Expert
coordinates and supervises the scoring, and checks their validity. They also act as a judge when
required to prevent compatriot marking.
F - ThmIEad 3B FHEREL WU F R FRE T Pahdice ¥ 4RI FB
@fcEBEA o FA Hihg s R R RPEEF T hEd 0 PR L R REFES LR -

4.7 Assessment and marking using measurement | £ =8 g 20

Normally three Experts will be used to assess each aspect, with a fourth Expert supervising. In some
circumstances the team may organize itself as two pairs, for dual marking. 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. To avoid errors in calculation or transmission,
the CIS provides a large number of automated calculation options, the use of which is mandated.
HFF - A mIfad 3R F o Fd R 4R HAES j‘;%" CEFEFERT A BT
AEale (A A- ) o WREFRFEFES AT M AR ES 04 NERF A 0§
FHPES LIS L RREP T E AETES I Y o FEAT TN BEERY R
Foospare R CISH i fip F3 HEA o

4.8 The use of measurement and judgement | & foX|¥7eié * 3 2

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

B R o3 2 U g g o TR T SIS S R e Rk

4.9 Skill assessment strategy # it =€ F 2

WorldSkills is committed to continuous improvement. This particularly applies to assessment. The SMT
is expected to learn from past and alternative practice and build on the validity and quality of
assessment and marking.

WorldSkills 5 4 *t 3§ 7 #rendt 2 > 28 % * 30328 2 5 > SMTH 3 iv AP i3 enig%k 0 5
e R foima b Al 417 B S R
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Competitors may not modify cell components in any way during the competition. Exceptions are
announced by the Skill Management Team.

ELARFFRI A ER S B AR R bR R e E o

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

FORLE e T e RmFDRFESTREF Y o HFE > b Rkd g ey
o

4.10 Skill assessment procedures # it =& £ 5

Assessment and marking are an intense process that depends upon skilful leadership, management,
and scrutiny.

?iﬁ?ﬁif%ﬁ‘?%%ﬁﬁ’%ﬁ%ﬁﬁﬁg‘ﬁﬂﬁfﬁﬁJ°
Assessment “best practices and procedures” are described in the Guidelines for Assessment for Robot
System Integration.

R TR BAEA | RP R EL AR amEEhe ¢ o
Both Competitors being assessed have to be present during the entire assessment procedure.

AEBTEARAAFDET > BT g L L E Ao
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5 The Test Project #4§

5.1 General notes - 4:;1 # % 78

Sections 3 and 4 govern the development of the Test Project. These notes are supplementary.
R R A B 3R 40 LA R R A WP 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 applied knowledge, skills, and behaviours set out in each section of the
WSOS.

EmFEEEE - W - kb Al e ‘F"é‘é % WSOS & 78 p P il el Foas ~

2
«‘Jiu‘ffﬁ R2ZFTE o

The purpose of the Test Project is to provide full, balanced, and authentic opportunities for assessment
and marking across the Standards, in conjunction with the Marking Scheme. The relationship between
the Test Project, Marking Scheme, and Standards will be a key indicator of quality, as will be its
relationship with actual work performance.

;‘éﬁ%{ﬁjg E GREY R LETEA A RERE A A BT AAER E LS ¢ o R
,;r_,w\ g; ﬂ_}a F""m[’ﬁg ,a{wﬁﬁ?mfﬁgﬁ;}lﬂﬂ__ Yl = %b’?—’a ,ngg P2 F"*mf’ﬁg % o

The Test Project will not cover areas outside the Standards, or affect the balance of marks within the
Standards other than in the circumstances indicated by Section 2. 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. Section 2.1 refers.

AL R m F AR F o A R HRE N e BT T kv % 2 B erdp el g b e
CRFRAL A F R MR R R N AL AP F PR e o %ﬁ“%
22738 o

The Test Project will enable knowledge and understanding to be assessed solely through their
applications within practical work. The Test Project will not assess knowledge of WorldSkills rules and
regulations.

PR TR rIR i34 L F (T Y B FEE 0 @ 3§ % WorldSkills 2R B2 AR g e g (73

B o

Most Test Projects (and Marking Schemes) are now designed and developed independently of the
Experts. They are designed and developed either by the Skill Competition Manager, or an Independent
Test Project Developer, normally from C-12 months. They are subject to independent review,
verification, and validation. (Section 4.1 refers.)

KR HRERE (foa S R ) Mgnd w% witg gl ¥ AGRED 1283 (C12)
A Bdsd R EmFSEA B m\w e mRa-fodla 2 F5EHh= %8 B fomn -
(F%E% 415)

The information provided below will be subject to what is known at the time of completing this
Technical Description, and the requirement for confidentiality.

T REF A R A PR 2 AN B R RS R
Please refer to the current version of the Competition Rules for further details.

PF ’;"‘\%I&pmm%*ﬁdﬁ |3 A 1B 1R e — aﬁmz—mp\vmo

5.2 Format/structure of the Test Project #4g et ;8 /% f#
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Completion of a Robot System Integration project, through all steps from planning through
implementation to documentation will use a realistic Test Project based on the FANUC Education Cell.
i * 12 FANUC Education Cell 5 FA# i " 3247 > B3R 0§ (7 5] 2 2 2@ id 3 I 2
WEA KA L & Ko

The Test Project is presented to the Competitors in the form of a project specification from an
Industrial Customer.

BA ) ER AL Sk R RPN LESL
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5.3 Test Project design requirements 3#48 ek 3H 4 7
Overall, the Test Project must: % i» 2248 & 7f

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;

o fwmit  d 7};}@&7{1;}}1 T g iz AHLEEH F 0 A m%ﬂp Y% = g b enizjaa

" Wk B AXE %
e Be accompanied by a markmg scale that is finalized at the Competition in accordance with section
3;

o kYFEATHIME REARTLELPEFY A

e Be validated according to section 5.5;

o iRypA ¥ % 5.5 ALILIRAL S

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.

o HHVAGFIFFWMAAMS LY ERVERBERHNEL > VT RRBES LT N AR 2
T B R o i g o B o

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.

o REFRHNIrELIFPFITHANIMPBAA WS T 2 %5 R ELA L
¥ Lp oo
J

5.4 Test Project development +#| 2348

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.

TREETR S R ﬁ% .f‘:.E'_.?%‘ia‘%‘tfé'i— - 4 2 (www.worldskills.org/expertcentre) » <= F < 2 %
Word H4 » Bl & * DWG it
5.4.1 Who develops the Test Project or modules 38 & #i- i ) {—’,‘5

The Test Project/modules are developed by an Independent Test Project designer/team, in collaboration
with the Skill Competition Manager.

AL ked b RAE AR B R S SR E TR
5.4.2 When is the Test Project developed 3% | ¢ &

The Test Project/modules are developed according to the following timeline:

WAL R T IR A

Time p¥ & Activity E#

Six (6) months prior to the Competition Details of the latest version of the Global Partner Robot
Equipment is circulated (not the actual Test Project).

fu‘i}ﬁrT 6 i *
Global Partner Robot Equipment #-% # & 375 & em &
23 2 TR
Three (3) months prior to the The documentation for all software and hardware
Competition options used in the Test Projects is circulated.
i Sl M h ERTY i @ Plengr A {ea RYEIT2 2
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At the Competition

=8

If undisclosed software or hardware is included in the
Test Project as part of the competition, the relevant
documentation is supplied to Competitors to use during
competition

FRAUEE % oM A A R TF LR - 384 > R
M ERRFDFRELES
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5.5 Test Project initial review and verification
pé“&z ﬁ»ﬁ'” % ﬁ _ﬁ%—,‘;&

The purpose of a Test Project is to create a challenge for Competitors which authentically represents
working life for an outstanding practitioner in an identified occupation. By doing this, the Test Project
will apply the Marking Scheme and fully represent the WSOS. In this way it is unique in its context,
purpose, activities, and expectations,

AP R E SRS PR TS 6 PER AR h s RAFEY NI e el
S BB TR 0 BRI EA S AT R ML WSOS HA 0 AR E R B h s SR ol

¢ e

To support Test Project design and development, a rigorous quality assurance and design process is in
place (Competition Rules sections 10.6-10.7 refer.) Once approved by WorldSkills, the Independent
Test Project Designer is expected to identify one or more independent, expert, and trusted individuals
initially to review the Designer’s ideas and plans, and subsequently to verify the Test Project, prior to
validation.

R R S I B R P AR L AR L G
WorldSkills % /878 » % F o> 484 Bt - s 3 b
WMEREEPEF L R0 R AART e TR -

tu.
o
?%’

4P % 10.6-10.7 78 ) >
T TN ,L ‘fr"ﬁ" T K S A g

T,
~=

\1

A Skill Advisor will ensure and coordinate this arrangement, to guarantee the timeliness and

thoroughness of both initial review, and verification, based on the risk analysis that underpins Section

10.7 of the Competition Rules.

AR M R G PR (T 0 G R LR R 107 hh kAT 0 b A e

5.6 Test Project validation 7233 i#48

The Skill Competition Manager coordinates the validation and will ensure that the Test
Project/modules can be completed within the material, equipment, knowledge, and time constraints of
Competitors.

AR LT B BRI R R AP R e g
2z A o

5.7 Test Project selection $*if :#38

5.8 Test Project circulation = # :#4%

If applicable, the Test Project is circulated via the website as follows:

Yol oo REV S RErEOE 5 4o ol

5.9 Test Project coordination (preparation for Competition)
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SR (PR
Coordination of the Test Project/modules is undertaken by the Skill Competition Manager.
EEE S SRR R E LN
H s >
5.10 Test Project change { # i&4%
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5.11 Material or manufacturer specifications 13 flid f (4

Specific material and/or manufacturer specifications required to allow the Competitor to complete the
Test Project will be supplied by the Competition Organizer and are available from
www.worldskills.org/infrastructure located in the Expert Centre. However, note that in some cases
details of specific materials and/or manufacturer specifications may remain secret and will not be
released prior to the Competition. These such items may include those for fault finding modules or
modules not circulated.

RESF R SRS R PF IR AW PR o M SR ARE R s T

ek TH2¢ 0 F | www.worldskills.org/infrastructure P~ {8 o fe 33 & 0 BFRAFRT o gt

Bie/ A WG FRFPIFMFTAT LA ERRE > EVRFD 2T o BT P 2§ RS
3O

The Global Partner will supply all necessary documentation, manuals etc. in electronic form.
Global Partner #-12 3 F #h75 e e F & er2 2~ TP X F o

Competitor PC Software and Internet Access

e IR N |- ok o

e Competitors are provided with PCs for Simulation, Robot Setup, User Interface development etc.

o EEEETITIHIM PEARL R FAGFRLY hTG o

e All necessary software is pre-installed on these PCs, and it is forbidden to install any additional
software

o T RET FIhH e TAL A LGLET Y > FLERFIEHOT R

e These PCs are provided with an Ethernet cable to connect to the Robot Controller, and it is
forbidden to make any additional connection via Ethernet or Wi-Fi. Internet access is forbidden.

o R T RSO M ITL AT AN B o & RER > Z i EC 4 R A WIi-F R
{7 1= P 2p ol AR o

Competitor PC Keyboard

et e e e
T i uE s

e The Competitor PCs are equipped with US International standard Keyboards and basic mouse.

o FLNF Mo 2 WBFAREAEE oA A i R o

e Competitors may bring their own keyboard and mouse to connect to the PC if they prefer

o MELEH VP A RBMT Gkt o &

e Hard-wired USB connections are recommended.

o EXRiE* FA USBE(TiRA o

e The installation and functioning of these devices is the responsibility of the Competitors. It is
permitted to install additional drivers if necessary, after approval by SMT.

e FLXEFNMTREANIES)F OFFRE TV AFESMT AL > N R Y & KR
SR F AR

e Neither WorldSkills nor the Global Partner or PC supplier can guarantee the compatibility or
functioning of the Competitor supplied devices.

o & # & _WorldSkills ~ Global Partner » & £ T "o 7 35& % g £ p & 8 endl 3 &8
b T
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6 Skill management and communication

P me

6.1 Discussion Forum #3

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.

ﬁ%i?ﬂ v AT —%?ﬁ?é%%:%? Mergdsh ~ A~ & IF o> v R L_vvﬁ"ﬁ?éfnif_
(http://forums.worldskills.org) p i& {7 - *& 7 L_Fmig;p\ g E T R N o U BN

4 ’*iﬁ_'#‘v*‘vi\l (B RAREEOR) o HELERFFER ROPEE L FER

6.2 Competitor information if + F#

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

CEEEL T Agerk? o TEEL P 0 F ) B F I (www.worldskills.org/competitorcentre ) e
This information includes: 3 3t & 4% :

e Competition Rules &t 4L

e Technical Descriptions 3 iz pl 2

e Mark Summary Form (where applicable) =4 4,4 (doif * )

e Test Projects (where applicable) ;;}i (4eig * )

e Infrastructure List 3% 3K & 1 5 ¥

e WorldSkills Health, Safety, and Environment Policy and Regulations
e WorldSkills i % > B RE TR E AT

e Other Competition-related information # # ﬁ% AR R F

6.3 Test Projects [and Marking Schemes] #4% [ foi®4 * % )

Circulated Test Projects will be available from www.worldskills.org/testprojects and the Competitor
Centre (www.worldskills.org/competitorcentre).

¢ o4 anEALH L www.worldskills.org/testprojects 2 T3 £ ¢ < % |
( www.worldskills.org/competitorcentre )

6.4 Day-to-day management p ¥ § 32

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).
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et HA P d HERFEE  RHEfeR R HE RS REFEPE R 6 B
L1

A

PREHFED S T ARFHE WA AR L TR Hi
(www.worldskills.org/expertcentre ) -
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6.5 General best practice procedures — &5 it § 7%/ 5

General best practice procedures clearly delineate the difference between what is a best practice
procedure and skill-specific rules (section 9). General best practice procedures are those where Experts
and Competitors CANNOT be held accountable as a breach to the Competition Rules or skill-specific
rules which would have a penalty applied as part of the Issue and Dispute Resolution procedure
including the Code of Ethics and Conduct Penalty System. In some cases, general best practice
procedures for Competitors may be reflected in the Marking Scheme.

- R GEFBRAP RS SR G T RAEAE O TR FARR T (F 9 ) 2L B> - &

B AR A A HoE £ ®E FaE R SRR *:}ish\#ff%%aé FORE o IF LR AR SRR

~‘3—7F§_)$ - IR ST R amﬁﬂ%ﬂ.ﬁvﬁ? F5L TR AL, S o BIRA R s ARShE L IR A -
B ER AR R R AL S Y o

Topic/task 3 4 /1 i% Best practice procedure & & 3425

z33

Competitor PC e Competitor PCs are to be connected via Ethernet to the robot
connectivity controller only.

AR Mg M A o EF TG A Sd ¢ S RRAABBEALLINE o

e All other Ethernet or Wi-Fi connections are prohibited and should be
disabled prior to the start of the competition.

o Hrf H W he RS WiFi RRBAR- EH L X FH S
H

e PCsoftware must be able to run stand-alone, without needing
access to Internet — for instance for licensing.

o TRLGIREL P FERREBIEFF 0 G4BT
Competitor PC security e |t must be ensured that neither the Competitors nor anyone else

L have access to the PCs outside of Competition hours.
T i‘fi

o FrEiRiE L AcH o4 J”x 7 ﬁ“:"*;ﬁf PR ek o R R o

e Anexample implementatlon of this is to store the Competitor PCs in
the tool trolley with two locks. The key for one lock is held by the
Competitors or their compatriot Expert. The key for the other lock is
held by the SMT.

o IFE DY )P Bl DA BAEE L DA AL BB P
— Fo g KT D S AGREP LR 0 ¥ - e 4 ug TRl
SMT H— F
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Robot Controller security e |t must be ensured that neither the Competitors nor anyone else
have access to the Robot Controller outside of Competition hours.

B g B e 2

Y

o FREWELAeH B A ZNA @0

]J

i

ER P Y S E L i)

e An example of this is to lock the Robot Controller in the power OFF
position with the key secured in the same manner as the Competitor
PCs.

o UMIEZ T EH G| 0 MR A GRS MR s B X i)

2 By s 55 BT L R gt - P
B EREES T RE 23— 4R

o

TANUG svarom n-so0m e

RTTTITT

-

e = -

i
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7 Skill-specific safety requirements #at 2. $F5% % 2 & &

Refer to WorldSkills Health, Safety, and Environment Policy and Regulations for Host country or region regulations.
HAR A PER A L RS R o WorldSkills i B % 2 2B s R g A E -

e |tis not foreseen that the Test Project will include any electrical or mechanical assembly activities which require specific safety measures.

o RZIERIFPUEMEAT e IR F R IR iiﬁ ek T A e KA o
e Safe robot operatlng procedures must be followed. These must be reviewed with the Experts and Competitors at the start of the competition.
o UFHET PPE KA o PL L Fd FAFOE L RF R L AR S

e The Experts are responsible for making sure that the Competltors follow the safe operating procedures.
o FHf RS URERE S B Y 2k RS -
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.
o ikz i Education Cell s7gk 3+ A B A L SR BB PF > 40 A p & (100% :# & ) Bt TR IFPHE L o
e The robot must be operated only in T1 (reduced speed) mode when the robot cell door isopen.
o A AT A PP EPE o SN A TL (P ) BN TR E o
e The use of T2 (100% speed with door open) mode is decided by the SMT for each competition.
o o SMT &35 - SEHF AT LFE R * T2 (100% & &2 P 5 B ek i) #a -
e The method of ensuring correct use of the Auto/T1/T2 key and other safety measures must be agreed with the SMT prior to the Competition, for instance:
o FEWDLAER T BB TL/T2HTAe% 2452 0 FANEF T A SMT 0l & 0 bilde
e By indicating clearly by additional label on the robot controller.
. B EALHIELY R FORR P AT o
o By giving the Experts the Auto/T1/T2 key
o B-p B TL T2 s A

with closed toe
and heel
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FRrRRR- BBABEXR

General work at workstation v

R N 2 O N 3
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8 Materials and equipment #4382 3% #

8.1 Infrastructure List 3 &K & ﬁﬂﬂﬁ-ﬁ

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

H K ‘%H‘f" 7 3—?’%% LPRE R T R s A eR o

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

b a1 H#' EL www.worldskills.org/infrastructure. °

The Infrastructure List specifies the items and quantities requested by the Skill Management Team for
the next Competition. The Competition Organizer will progressively update the Infrastructure List
specifying the actual quantity, type, brand, and model of the items. Note that in some cases details of
specific materials and/or manufacturer specifications may remain secret and will not be released prior
to the Competition. These such items may include those for fault finding modules or modules not
circulated.

S SR PR PR B e T R TR ST foleR ) S 7R maE )
e o P SR EECE BN WAL o AR ANAEIRT o R A8
B#P f&gsam;:_m?;m? i BT IRk R 0 A F’z«ﬂ% A BRI G ‘—;ngﬁ_;}ikﬂﬁ; [ A2
R o

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

ﬁxm%ﬁ Poag g L) —wﬁ%ﬁjifﬁf£%ﬁ+q v e TR RIER o Ao F i e
E i Bie,/ REF o P %.ﬁiiﬁ-’.ﬁwﬁrﬁ’:}ist %_L [

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

F R BB R AR g R VG € e R H R

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.

FERXEHPGFE? o FES e AP H QP FNEE L 3o RES T FHF DRI T
él—i—}]l °

s

8.2 Competitors toolbox iF + ¢ha1 £ 45

8.3 I\/Iaterials equipment, and tools supplied by Competitors

5P g R Al B
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7%t % 5.11 38 ¥

However, Competitors are required to supply their own Personal Protective Equipment as specified in
section 7 skill-specific safety requirements.

CELLER R BAGERE o Ao¥ TN L BT P E R o

8.4 Materials, equipment, and tools supplied by Experts
PP KPR RE e
The Global Partner will supply all necessary equipment related to the Test Project for Experts.

Global Partner #-% #% 2| 4% o5 o481 M eng LXK F o

8.5 Materials and equipment prohibited in the skill area
AT R cp Ao
Use of any additional equipment is prohibited.

N A L O I T R s e i
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8.6 Proposed workshop and workstation layouts
1TEHH E 1 ek T G Rl G
Workshop layouts from previous competitions are available at www.worldskills.org/sitelayout.

4 E—«i"m% g T8 T BlH L www.worldskills.org/sitelayout °

Example workshop layout

1S T G 6

Total area shown approximately 10 mx 23 m
PR R RE G E 10mx23m

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

5% gf;_ffﬁ%%%;{ # Aot BT e
Each team has a space of approx. 4 m x 5 m to provide some separation between the teams.

A -2z A5 dmxSmo M hpclez B - B R o

2 Public exhibition/engagement area where skill can be demonstrated to public and other
interested parties

BT AL ER IR R A el 8 g AR EE R

3 Experts area 3 | %

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.

B EBEE TR E - BEEA AR AT RFTF N EF s RN
BRI R i o 0 BT BT OB B L i BB L LA G K
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3
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s RELT T Y ,}% iﬁﬁ °

5 Storage, Expert and Competitor Rooms, if required.

) FR UG REFIE P AL L F
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Standard FANUC Education Cell % FANUC Education Cell

1 Robot

i

2 Controller

B E

3 Teach Pendant
KEE

4  Schunk EGP40
Electric Gripper

F IS

5 iRVision Camera

Ap 5

The cell uses the FANUC ER-4iA robot 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.

3% 5 5L * FANUC ER-4iA 18 B A fo #7— %<7 R-30iB Mate Plus 45741 % > 8 B A e if 55 & 1
iRVision 2D 48 4% 4 22 Schunk EGP40 2 ' o

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
is replaced for the competition.

Pl s i gk PR Y BT R EFER R AR T E ven (B
T AR R Y (A7) o
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Additional Equipment %g *} ¢k #%

In addition to the FANUC Education Cell, some additional equipment is needed as shown below.

“f i FANUC Education Cell #} » 284 2 £ 593F ¢h 2% & 4o B 97T

T~

1 FANUC Education Cell, modified to support a Competition-specific Test Project

413 #% 5 FANUC Education Cell ™ 2 3% 7 & * ¥ 4%

2 Laptop with pre-installed software: Roboguide/Sharepoint designer/Office etc

g% ¢ Ip A% K48 ¢ Roboguide / Sharepoint designer / Office & %

3 Tool Trolley - containing all necessary Tools and Test project equipment including storage of
Competitors PC (see section 6.5)

1ED -3 F R B R o LS D s (2% 655 )

4 Tables and chairs for the Competitors

HEE R L 3 oS

5 Minimum space perteamis3 mx4 m

# B @k 2 F 5 3mx4m
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Wheelchair users & # * —‘F‘,’

Most, but not all of the tasks can be carried out by Competitors in wheelchairs, for instance:
BABBFOE I AT AL FPEHRL T (T2E2IN) 0 blde

Simulation/Offline programming

Bog A AR enfe 3Nt

Robot/Vision System setup and programming
Documentation

WEA R E AR T E AR 2

E

Some of the Electrical connections
AT A s

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.

e H s EAR1 07> 4ok Saph e RE K BIEZ AR PR RIRT 28 T B 1

SRR P A2 R G
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9 Skill-specific rules $ st 2. Frak 2 2_

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 workflow, and documentation management and distribution. Breaches of these rules will be
solved according to the Issue and Dispute Resolution procedure including the Code of Ethics and
Conduct Penalty System.

B AR FaE F A %if“*"%*ﬁ.ﬂ CEEFRREREFT G AR P AR R ’
FAEIR A LN B A UTRE ~ FTREFTEL - PRI -AHE 1 IFRE HHE F Ry ,’s:?

o

3
FOUTRE S Mk e §OBIRARP S TR T P Ak S PR AT R R AR R R

Topic/task skill-specific rule
Use of technology — USB, e Competitors are only allowed to use memory sticks provided
memory sticks by the Competition Organizer.

FFEA SN * - USB~elR e F L Wi WO yRE e eage Rt oo
+ e Memory sticks or any other portable memory devices cannot
be taken outside the workshop.
o HFAEIFPTHNRMER I FF N iTHE o
e Memory sticks or other portable memory devices are to be
secured in the same manner as the Competitor PCs.
o ERFAHR THARMES PERF A RELD
Farhif g 3l o

Use of technology — personal e Experts and Interpreters are allowed to use personal laptops,
laptops, tablets, and mobile tablets, and mobile phones in the Expert room only.
phones

o PR JrfB N ARLRLEY R BALT S THF
FPHAE S - BAA P do L 4 o
T TR efrE e Competitors are not allowed to bring personal laptops,

tablets, or mobile phones into the Workshop

o HE A EFWRBALT  THF T RS T RF L TS
B oo

e The SkiII I\/Ianagement Team is exempt from this rule.

o HARFLEMA Ao
Use of technology — personal e Skill Competition Manager, Chief Expert, Deputy Chief
cameras Expert, Experts, Competitors, and Interpreters are allowed to

use personal photo and video taking devices in the workshop

L Z Tt — (B A A
PR iR 4 4R at the conclusion of the competition on C4 only.

i
o HAFEFGIL L AHE R HE P ES fvz’éﬂﬁ%’f
lfvu: ;J_Lﬁ% % 4 % 'VJ? ‘?\ (s * B A 31‘] W‘F ;}gfﬁ/)‘ °
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10 Visitor and media engagement & ¥ 22 548 % 27

Following is a list of possible ways to maximize visitor and media engagement:
TA AR RN AT T 2 '}%E :

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 BT FHF -FARREVPBTFERIESF v AR AR EF IR TihmE
e Test Project descriptions;
o HGRP
e Enhanced understanding of Competitor activity;
o RERLNHE L L IR
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;

o ELBAFH - d LFRELIBRpREFFREAFEI L LOFY B EEP
e Daily reporting of Competition status;
o ARG HE PARL
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 DIYZI¥ - GiBA Wi T8k - BauBim ol R mB B L (4o
% Education Cell ) %8 » P iE & ¥ d 4 7% A P8 R 2 F P E T o

e Display videos of typical Robot Systems and Applications.

o MR A M E A KRBT Y o

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

o TAEAALEBEL LR AELEF

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.

FANUC Education Cell ¥ & » + J8UF & (v B c§ cndfo - £- & 2 ¢ 2B BT - 3
8T T%j o
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This allows spectators a complete view of the robot application, without any safety issues.

HRLGL X2 ELE ARG BEA R
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11 Sustainability X § 1+
This skill competition will focus on the sustainable practices below:
;Z%\éﬂé’!—hg AT e AR R
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12 References for industry consultation

£ 75021 TR

WorldSkills is committed to ensuring that the WorldSkills Occupational Standards 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 Occupational Standards on a two-yearly cycle.
WorldSkills 3z # >z i% WorldSkills EX]‘;%B‘F‘J FEEL 20 FPRRESRAT L ES T INE
4o G WorldSkills 4278 7 kB 2zkamE § sk G i E S E S EPK A WP T R e
WorldSkills W‘é%‘«i%ﬁ*}-iﬁﬁ HR AL WA

In parallel to this, WSI consults three international occupational classifications and databases:
SR PE S WSHe AR Z B RERCE A s ol B

e |SCO-08 1,3?]”%%‘« ¥ ® L5 ¢ (http://www.ilo.org/public/english/bureau/stat/isco/isco08/)
o ESCO g #kic ~ T HefoB ¥ 1= © (https://ec.europa.eu/esco/portal/home )
e O*NET OnlLine # B?]E%« # ¥ 4 2k (www.onetonline.org/)

https://www.onetonline.org/link/summary/17-3024.01

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

https://www.onetonline.org/link/summary/17-3024.01
http://data.europa.eu/esco/occupation/7833d5cd-873d-4fdd-

b2f8-9762d68494a7
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13 Appendix 1 %éx 1
13.1 Robot manuals and software functions

BEAEIP AHRAL

Topic i 4% Sub-topic & & i &% Manual/document £ p /'~ &
Robot Setup Payload Calculation FANUC_Payload_Checker_V7_47.xlsm
BEARE | EPPE

Tool connection etc. LRMate200iD_operator_manual_[B-

83494EN_07].pdf
1EgEER -071-p

I/O connection and setup R-
O i g % 30iBMate_Plus_controller_maintenance_manual_|[
1/0 B F 82 3% 2 B-83525EN_07].pdf
Simulation Robot Simulation Roboguide built-in help files
i3 R - Roboguide p 2= H.P7 4% %
CAD Object Generation Roboguide Modeller
CAD ¥ i+ & 4
Robot Standard TP Programming R-30iB_Plus_basic_operator_manual_[B-

programming 83284EN_07].pdf

BE A AR
%3t Advanced TP programming
‘ ( PR[], LD, Skip etc.)

R

BFE TP ARV K 3

(PR[] ~ LD ~ Skip% % )

Ethernet connection, file R-30iB_Plus_Ethernet_function_[B-
transfer etc. 82974EN04].pdf
TR RN A S FhZ Y
Machine Vision | 2D Location Tools R-
= 4 . 30iB_Plus_iRVision_2D_application_operator_man
A EBR T E
1 % s 4 2D £ =1 % ual_[B-83914EN-2_01].pdf
2D Inspection Tools R-
30iB_Plus_iRVision_reference_operator_manual_[B
D& K -83914EN_03].pdf
Human iPendant Controls iPendant_customization_guide_[V9.10][MARRUCS
Machine TO02171E_Rev.C].pdf
Interface MS Sharepoint Designer
LA Ao
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Documentation
etc.

T EER

Word processor/Spreadsheet
etc.

c R A HEAER

MS Office Word/Excel/PowerPoint
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