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ABSTRACT

In order to improve the safety of nuclear power plant, we performed a human factors review
for the CFMS(Critical Function Monitoring system) design of nuclear power plant. Three works
were performed in this study. In first work, we developed human factors engineering program
plan(HFEPP) and human factors engineering verification and validation plan (HFE-V & V plan)
to effectively perform CFMS design and review. In second work, we identified human
engineering discrepancies(HEDs) for CFMS design through human factors design review and
proposed those resolutions. In the third work, we developed the evaluation and management
methodology for identified HEDs. Methodology developed in this study can be used in other
complex system as well as in CFMS design review.
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Table 2. Human factors works in CFMS development
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Validation
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Table 3. Human factors problems of CFMS screen
design

Problem grouping Detailed problems

Data format (inadequate accuracy)
Data format inconsistency

Display Format Data format understandability

{6 items) Graphic representation inconsistency
Enhanced coding (readability)
Information coding complexity (shape & color)
Layout (refated information)
Layout/Grouping | Layout (valve & flow line)
(4 items) Grouping of related information

Grouping of navigation information

Record structure | Record structure (semantic format)

(2 items) Record structure {svntactic format, spacing)
Symbology (employment of undefined symbol)
Symbology o
i Symbology (compatibility of symbol
(2 items)
employment)
Inconsistency of abbreviation employment
Inconsistency of label employment
Inconsistency of identifier/label position
Identifier/Label L DO
A Missing identifier
(7 itemns) o
Tncomplete identifier
Incomplete information
Readabilitv of sector number
Type and number of used color
Color Meaning of color coding
(4 itemns) Color coding conflict

Inconsistency of color change employment

Mapping between level 1 & 2
Variable/Function/ | Proximity of related function and information
Navigation{d items} | Navigation easiness of scattered information
Indication of operating status
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Table 4. Severity evaluation of HED by human factors

specialist
Ranking HED list Severity Result
1 Information coding complexity 856
2 Color coding conflict 805 Quick
3 Meaning of color coding 175 resolution
4 | Mapping between level 1 & 2 720 | © items)
5 Proximity of related information 710
6 Layout (valve & flow line) 6.30
7 Enhanced coing (readability) 6.5
8 Missing identifier 6.20
9 Grouping of related information 375
10 Indication of operating status 560
11 Lavout (related information) 550
Record struct;
- 0! s. cture - =35
(syntactic format, spacing)
Navigati i f scattered
3 .a igal mln easiness of scattel 5%
information
14 Data format understandability 475
) . Resolution
~ Inconsistency of abbreviation . .
15 470 | as quick as
emplovment .
- — possible
6 Inconsistency identifier/label 55 (15items)
position
17 Readability of sector number 440
18 Data format (inadequate accuracy) 410
19 Type and number of used color 410
20 Data format inconsistency 100
9 Symbology (compatibility of symbol 400
emplovment)
22 Inconsistency of label employment 3%
23 Incomplete information 320
o1 symbology (employment of 310
undefined symbol)
2% Incomplete identifier 290
2% Graphic representation inconsistency 280
) N ; ~ Long-term
27 Grouping of navigation information 275 )
- resolution
28 Record structure (semantic format) 27 Sitems)
0 Inconsistency of color change %5
employment
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