$35% 46 S N T Vol.35 No.6
202546 H China  Safety Science Journal Jun. 2025

RS AR I, R MR, . R SRS SN R U S A B AL AR BRI AG (1], P R Rl A i, 2025,35(6)
128-133.

5| A#&3K JIANG Qike, WANG Yanxin, LI Pengcheng, et al. Assessment of operator task—handling complexity in nuclear power plant
accident scenarios [ J]. China Safety Science Journal ,2025,35(6) ;128—133.

ZRERTEFURETRIGESAESREITME

%—f}t—fﬁl’z, ij\:\g};\Z’ ?ﬂﬂ—%ﬁi**l’zﬁ%ﬁ
(1EkhkEx RERRERL2TR¥R,HE % 421001,
2 A kFE NEFE AT, W@ % 421001)

DEDES X945 NEFRGES: A DOI: 10. 16265/ . cnki. issn1003—-3033. 2025. 06. 1386

EENE . EXERNFETRAN(51674145) ;SR E ERRNFESE E B 5A1(2025)J50418)

([ E] IHFTEEE FEERTRIACSAENELE RE—FAEXTERAHSER
e A RESAEL 2 E (OTHC) WA, ZEA N R TR ELE(IIC) E4 4 %
FE(TC) ML RE(PC)3NEERR MECSREA A EF XF EVE8NELEIARN
WAERA, B HEEERNRR, ETHA LA ELENEE TG, AR IEZERNAIME, A—H
BB OEZLWESAO RN A OEESRERE WELLENEHTHELE, &
AEEERMEMRRES ATIEH(NASA-TLX) ELX R M ENE 44, 0 MEATHER S
BARENELEZ AN RR, EREV. —HEOTHC B T _H&E , THEEATHFNELES
ENERFEREAGEEMXE, %A R B LR ESLELFE AT,

[k$A] #dw); ZFHER; BHAR;, EFHELE(TC); TFHEEA;, HEM

Assessment of operator task—handling complexity in
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Abstract;:  To rigorously assess the complexity of operator task execution under nuclear power plant
accident scenarios, this study proposes an operator task —handling complexity (OTHC) evaluation model
based on information entropy and image entropy. The model evaluates complexity from three dimensions:
interface information complexity ( IIC), task complexity ( TC), and protocol complexity (PC). It
establishes an evaluation system comprising eight complexity indicators, including interface layout, icons,
text, and color. The entropy weighting method was employed to objectively assign weights, enabling
quantitative evaluation of complexity using the model. To validate the model ‘s effectiveness, a primary

circuit small — break loss — of — coolant accident diagnosis task was used as a case study, for which a
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complexity network diagram is constructed, and the proposed model is applied to assess complexity.

Subjective workload data are collected using the national aeronautics and space administration task load
index (NASA-TLX) scale. The results show that the OTHC of the primary circuit is higher than that of the

secondary circuit. The complexity assessed by the constructed model is highly positively correlated with

subjective complexity, effectively reflecting the actual level of task processing complexity.

Keywords: nuclear power plants;

assessment model; image entropy
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Fig.1 Operator task processing complexity

evaluation metrics
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Table 1 Complexity index weight

T T,
ILC 0.103 0

GC 0.133 3
TEC 0.128 7
CcC 0.124 0
PLC 0.108 7
PSC 0.123 0
MTC 0.1377
IMTC 0.141 9
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O3 T I 22 T S OS5 4> HMT 5t
MHICER, FFT LS 3 RRpasde i 8 Kah Bkl
(5 EATHAE 3 AN HAE) R 00 8 R AN )
RE(O S 2 Ml AT 5t (0 SO0 35 B0 S (4
REFNG) BBA 2 Fips, 22T e 5w
FICER M ISG, M PnAZ i ) W s A7 AR At — (o]
M TE R G2 ACG, InIEl 4 7R

d: [ RLHEV HI IR

FHEEEAES

(me ) (sm ) (mmwg) (Famn) (G34)

i |

g gl | (| || |zl E| |

2 sl (77| (% | (% |a||a||E|E] B
% B| || (m| & |%]||%||6]|® |2
[l B\ (|| (3| (B |E| (% |5 |
2 AR R GIERE
i il |m| [N (K| |E][8][8]]8

B3 REEEESISG

Fig.3 ISG of interface management task
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Fig.4 ACG of diagnostic protocol for post-safety-injection accidents in primary circuit
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Table 2 Second-order entropy identification

category of main task operation ISG
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Table 3 First-order entropy identification category of

diagnostic protocol ACG
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Table 4 Second-order entropy identification

category of diagnostic protocol ACG
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Table 5 Primary/secondary circuit complexity assessment
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Fig.5 Regression analysis of subjective complexity

and OTHC evaluation model complexity
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