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배경

Lift(elevators),�escalators�and�moving�walks�- Programmable�electronic�systems�in�safety-related�applications�- Safety�integrity�assessment�methods

• 「승강기안전관리법」제11조제3항및제17조제3항에따른 「승강기안전부품안전기준및승강기안전기준」

이고시(2019년 3월 28일시행)가시행됨.

• 제어반을인증품으로지정하면서안전회로기판에대한기능안전을확인(PESSRAL,�PESSRAE)하도록하였

으나관련시험방법및기준이없어 2020년 3월 28일까지유예하였으므로이에따라시험방법및적용방법

에대한기준필요

국내승강기고시개정
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배경

Lift(elevators),�escalators�and�moving�walks�- Programmable�electronic�systems�in�safety-related�applications�- Safety�integrity�assessment�methods

• 기능안전세부요구사항정의의필요성
• IEC�61508,�IEC�62061�등 국제표준의방대함

별표 2,�22,�16,�24의간결함

또다른국제표준의참조 – IEC 62061, KS B ISO 
22201-2 (IEC 61508)

포함되어야하는내용의수준을가늠하기어려움

목적이불분명 –목적을알아야올바른
설계적용여부를확인할수있음
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현황

• 안정적도입과정착을위해단계적적용예정

단계적적용
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현황

• 표준제목 :�엘리베이터,�에스컬레이터및무빙워크 ­ 안전관련기능이구현된프로그램가능한전자시스템 ­

안전무결성평가방법

•예고고시기간 :�2020.8.20�~�10.19

예고고시중

https://standard.go.kr/KSCI/standardIntro/standardPrvntcView.do?menuId=92
0&topMenuId=502&upperMenuId=516
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기능안전이란?

Functional�safety

• Part�of�the�overall�safety�relating�to�the�EUC�and�the�EUC�control�system�that�depends�on�the�correct�functioning�
of�the�E/E/PE�safety-related�systems and�other�risk�reduction�measures
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기능안전이란?

Safety�(안전)

• Freedom�from�unacceptable�risk

Risk�(리스크)

•Combination�of�the�probability of�
occurrence�of�harm�and�the�severity
of�that�harm

Harm�(위해)

• Physical�injury�or�damage�to�the�health�
of�people�or�damage�to�property�or�the�
environment
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Harm은 왜 일어나는 것일까?

Harmful�event

•Occurrence�in�which�a�hazardous�situation�or�hazardous�event�results�in�harm

Hazardous�situation

•Circumstance�in�which�people,�property�or�the�environment�are�exposed�to�one�or�more�hazards

Hazardous�event

•Event�that�may�result�in�harm

Hazard�(위험원)

•Potential�source�of�harm

+
Hazard

(ex.�Unintended�reversal)

Situation�/�Event

(ex.�Morning�rush�hour)

Harm

(physical�injury)
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Hazard는 어떻게 막을 것인가? - 안전기능

KC�62619부속서D - Functional�safety�training�by�Korea�Testing�Laboratory

Safety�function

•Function�to�be�implemented�by�an�E/E/PE�safety-related�system�or�other�risk�reduction�measures,�
that�is�intended�to�achieve�or�maintain�a�safe�state�for�the�EUC,�in�respect�of�a�specific�hazardous�
event

Safety
function

“What�has�to�be�done”
Determined�from�the�hazard�analysis

“Safety�performance”
Determined�from�the�risk�assessment

Functionality Safety�integrity
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Safety Integrity는 어떻게 확보 할 것인가?

Failure

•Termination�of�the�ability�of�a�functional�unit�to�provide�a�required�function�or�operation�of�a�
functional�unit�in�any�way�other�than�as�required

Aging�failure

• Random�failure�due�to�
Natural�(and�foreseen)�
stressors

Software�failure

• Inadequate�specification
• Programming�error
• Error�during�software�
update

Installation�Failure

• Gas�detector�capsulating
left�on�after�commissioning

• Value�installed�in�wrong�
direction

• Incorrect�sensor�location

Operational�failure

• Value�left�in�wrong�
position

• Sensor�calibration�failure
• Detector�in�bypass�mode

Design�related�failure

• Inadequate�specification
• Inadequate�
implementation

Excessive�stress�
failure

• Excessive�vibration
• Unforeseen�sand�prod
• Too�high�temperature

Random�hardware
failure

Systematic�failure

Failure

• Source�:�PDS�method�handbook�(2009)
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Safety Integrity Assessment

평가목적

Lift(elevators),�escalators�and�moving�walks�- Programmable�electronic�systems�in�safety-related�applications�- Safety�integrity�assessment�methods

• 제품의고장의원인이되는요소를극복하기위한절차및설계사양의적절성을판단
- 하드웨어안전무결성 (Hardware�safety�integrity)�
- 체계적인안전무결성 (Systematic�safety�integrity)

평가방법

구분 설명 평가대상

문서평가

제품개발을위한계획및제품설계사양에대한정확한이해를목적으로 PES

SRAL 또는 PESSRAE 개발 업체가 작성한 산출물을 대상으로 제품을 이해하

기위한정보의적절성을판단하는활동

개발업체제출산출물

구현확인
제품 개발을 위한 계획의 이행여부 및 제품 설계 사양의 정확한 구현 여부를

판단하는활동

개발계획이행

하드웨어및소프트웨어구현

안전분석

PESSRAL과 PESSRAE를 구성하고 있는 하드웨어 구성요소를 대상으로 고장

모드 식별, 고장 모드 영향성 분석 및 고장 모드를 제어하기 위한 진단 기능의

구현의적절성을평가하는활동

하드웨어상세설계

입회시험 구현된제품이설계사양과동일하게동작하는지시험을통해확인하는활동 동작하는하드웨어,소프트웨어
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Systematic safety integrity 평가 방안

Systematic�safety�integrity
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• 간단한안전개발프로세스를가정하고필요한산출물과산출물의항목을제공



13 /�17

Systematic safety integrity 평가 방안

Systematic�safety�integrity

Lift(elevators),�escalators�and�moving�walks�- Programmable�electronic�systems�in�safety-related�applications�- Safety�integrity�assessment�methods

• 별표에언급된산출물과요구사항에대해파악해야하는중점사항을식별함
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Hardware safety integrity 평가 방안

Hardware�safety�integrity

Lift(elevators),�escalators�and�moving�walks�- Programmable�electronic�systems�in�safety-related�applications�- Safety�integrity�assessment�methods

• 단일점결함에대응하는수준에대한평가 (단일점결함 ­ 하나의결함으로안전기능을오동작하게하는결함)

• pcb를구성하는part,�component 전체의집합을 pessral/e로보고개별 part와 component에대한

고장모드를식별하고안전기능에대한영향분석을통해설계의적절성판단

• 분석단계에대한철자제공
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Hardware safety integrity 평가 방안

예제제공
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• 예제제공으로안전분석활동의이해도상향
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결론 및 향후 계획

향후계획

Lift(elevators),�escalators�and�moving�walks�- Programmable�electronic�systems�in�safety-related�applications�- Safety�integrity�assessment�methods

• 예고고시후,�기술심의위원회를통해최정 KS�표준제정여부결정 (10월30일예정)

• 공단적용단계에따른지속적인표준갱신

• 해당표준의국제표준화 ­ ISO�TC178�WG8

- 개발표준에대한해외전문가검토및최신기술수준유지

표준의의의

• 기능안전평가의체계적이수행의기초마련

• 업체대응방향제시




