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% Levels of Automation for NPP Application (NUREG-0700, rev.3)

Level

Automation Tasks

Human Tasks

(1) Manual Operation

T o=

No automation (AtS3} x)

Operators manually perform all tasks.

(2= 87 +3)

(2) Shared Operation

(R XELT)

Automatic performance of some tasks

(Y% ¥R X}5)

Operators perform some tasks manually.

(U5 YT 45

(3) Operation by Consent

(=5 MHEST)

Automatic performance when directed by
operators to do so, under close monitoring

and supervision

(2H= XAl0f ofsl, Z#Al/E= SN XtS)

Operators monitor closely, approve actions,
and may intervene to provide supervisory

commands that automation follows.

(Bl 52, 22 Al 71E)

(4) Operation by Exception

(2x AHERT)

Essentially autonomous operation unless
specific situations or circumstances are

encountered (58 & 2|0 Xt3)

Operators must approve of critical decisions

and may intervene. (58 278 52, 71 g)

(5) Autonomous Operation

2t AtE2H)

Fully autonomous operation. System cannot
normally be disabled but may be started
manually (28 Xt&, A|2E2 FdXHo=

=2 7 U4 =3 A

Operators monitor performance and perform
backup if necessary, feasible, and permitted.

(+5 ZA, BT B85 ZL W)
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< Human-System Interface Design Review Guidelines Rev.3 (NUREG-0700)

= Rev.2 (2002) = Rev.3 (2020) 0™
o QIZH-A|AE A AA Al D2{5HOF g M| X[E XAl (Rev.3, S 563L|0|X])

5 F2 HH UL

= Rev.20{ A Part I(Basic HSI Elements), Part II(HSI Systems), Part Il[(Workstation and Workplace
Design)2 = FH-IE|IRSLE, 70| A2t

= Rev.20| A 4| O|X[2] 8L = FEE[AU T “Computerized Operator Support System”O|
Rev.30| M= & 13| O|X| "Automation System’2 £ /4
- 9. Automation System (K53} A|AEll)
: 9.1 Automation Displays (XS 3} C|AZ20])
9.2 Alerts, Notifications, and Status Indications (
93 Interaction and Control (8= 28 3 K| )
94 Automation Modes (AtS3} ZE)
95 Automation Levels (At&3} &
9.5.1 Shared Control (&5 A|01)
9.5.2 Operation by Consent (52|0f| 2|¢t 27H)
9.5.3 Operation by Exception (0|2 AP0 A Q] 27H)
9.6 Adaptive Automation (H-8& At53h
9.7 Computerized Operator Support Systems (COSS) (K1 4ta} 2 K| A A H)
9.8 HS! Integration (CI1ZH-A|AE! GA| S35t

........................................................................................................................................................

ox
HL
Lo
oM
0%
SL
e
R




QZH A AR AA 2AH XE EE

P et NE e

KINS KOREA INSTTUTE OF NUCLEAR SAFETY

< NUREG-0700, “9. Automation system” 2 L{&
= 9.1 Automation Display (A&} C|AZg|0])
- XE3t AS/717| ‘EEs| B RtS e A £, Atset SR/ e 2E
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< NUREG-0700, “9. Automation system” 2 L{&

= 9.3 Interaction and Control (&S 22 8l X|0f)
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< NUREG-0700, “9. Automation system” 2 L{&
= 9.5 Automation Levels (XtS3} ==

« 9.5.1 Shared Control (35 M O)

20 A XS 3 GF 8 Al HSI 37 28 220 2ast HE X
« 9.5.2 Operation by Consent (52/0] 2|gt 27)
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« 9.5.3 Operation by Exception (02| At2toA{ 2] 27T)
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< NUREG-0700, “9. Automation system” 2 L{&

= 9.7 Computerized Operator Support Systems (COSS) (T 4t2t 2 X[ A| A H)

e AF2XIO| ZlBEQ A7} Tk

= 9.8 HSI Integration (Q1Zf-A|AR AA STt
« AFEAIR} AtE2o| 2 AE2 ALY V|H(AtEet LF o )
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< NUREG-0700, “Appendix B. Design process guidelines” &2 L&

B.1 Review Guidelines for the Information Display Design Process (&2 BEA| A A 0 H0f CHSt
AE X&)

B.2 Review Guidelines for the User Interface Interaction and Management Design Process (AF&
Ab GA S= g0 22| of THet 2A urde| AEXH)

B.3 Review Guidelines for the Computer-Based Procedure System Design Process (Z+E 7|8t
X A|AEOf THet 24 arde| AEXE)

B4 Review Guidelines for the Automation System Design Process (At&2 A|A ! A A 1HE Q|

AEX|E)

« B.4.1 Operating Experience Review (22 HE)

« B.4.2 Functional Requirements Analysis and Function Allocation (7| s2 &4 %
’sE€)

* B.4.3 Treatment of Important Human Actions (582 Q&3 || Zt2|)

* B.4.4 Human-System Interface Design (QZtA|AEIGTA HHA))

» B.4.5 Procedure Development (RXtA] 71

* B.4.6 Training Program Development (S22 & T2 & 7jjdh

* B.4.7 Human Factors Verification and Validation (21824 =01 3 AZ)

= B.5 Review Guidance for Degraded HSI and I&C Conditions Design Process (HSI2} I&C 7|5 0|

KXotz SEfOf CHot 2AIFE S| 4 EX[H)
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NUREG-0700, “Appendix B.4 Review Guidelines for the Automation System

Design Process” =82 LI &
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< NUREG-0700, “Appendix B.4 Review Guidelines for the Automation System
Design Process” =82 LI&

= B.4.4 Human-System Interface Design (1Z+-A|AEIH A A A))
vV OIZEA|ABIAA AA Al D2{ASEH

« XIE31o| MMAMA: 2L XA} XSt AHO| Eheg) o
DCO| & X|ASt XIES}O| 3= AMEH (_pomosin )
[
« HSI MA|IQH: XAtS3t MTSEE2 A| 2YXIO| gt /xHlof |
Chet HSI 274 40| 28i|ofof &t ) = m>
(NUREG-0711(& A 1P’H Z E), NUREG-0700( & Al ++&1 K| &) MMT ' M}
B YIS0 i3t XSSlo| WY B KIS £ A
EIOI 2310 2E™8X 0l Hsk 7hsd 12{sljof gt I e
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eeeeeeeee
Verification

7| s X3} AEl(degraded condition)0ll Al Al E|O{OF Bt E“QA -
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