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Research Trend of Communication Analysis and Human Error
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ABSTRACT

Method: We reviewed the papers of communication analysis studies in various fields and summarized communication
error researches. Results: We proposed perspectives for communication error analysis and explained the need for extended
analysis framework using advanced human-machine interfaces, which will cause the change of communication between
operation team, including shifted abstraction phenomena. And we describe main concepts and the case study of H-H-S
framework and finally introduce current studies of communication analysis in nuclear domain. Conclusion: The goal of
communication analysis is common in all industries. We have to share and co-work for event prevention. Application: The
results of the communication analysis might help to facilitate the understanding for interested researchers.
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1. Introduction
1.1 Concepts of communication error
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Figure 1. Functional grouping of Rasmussen's decision
stepladder model based on data processing activities
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1.2 Perspectives of communication error analysis
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2. Review of Communication Analyses
2.1 Need for communication studies

A aES BAste] 1 0 FE Fohfual wEahe o]
T2 oo Al 7HA BeAds Ayl ok A olf=
Atae] FsE WAsk=dl vk olg 59, B Abdel
Qo] A7) e TR AT OF nlfEo] F ujol] &
AF7F BaLE 9lo W (Wilson et al., 1995), % ¥4 AR
(incidents) €4919] 92%7} QJAlAa%of Edl= A7} B
1E At (Murphy, 2001). @5 #-oke] wl=F ASRS H|9]
o] A5 gk Ao vy AR e oF 85%7F T PR
w3 FEAof 7]t 1S (Nagel, 1988), I A=
oA whggk Q17 7 AR F 25%7F AU F QAka
E FAYG Y (Hirotsu et al., 2001). o)A 3 o] A ollA
JAkREo] FA 71Q1% ¥ NFE dastaat FES
itas A7t FREIL F, Wedy 801H e Alarx
et 1y 9 B4 E4o] whyshs Alazh Ayt o]
5 olslste] Fdet Al AdEA ke E FA|skaiat
grojct.

A, A=A 2pdeA ' FREE N8 flgke]th
M A Q17 5ol gt
- thekst e aHTh 1

Al
L5

off

uet A9} wsE
(task performance) 34o]
Y5 o R AAAT|E= AT A= B JAS o] FX
iy Rl =4

i
2
=
il

2)&}e] Crew Resource Management (©]3} CRM) x}-of|
A YALEES SR AT FIE EE A
akal Qleh Ak Fofell A% CRM w&-F# 4]
AdeA HFA 159 g #skel | 7% 3
B 315t (Kim et al., 2009).

npxjEko 2 7]&ef 71Q1e e /e AAIZEe] e <
3 vl W ZFATL o] FE oY, Q17 QRE o FF
ol Mzt AAE Adeolth. mRZA R SALAT FA
A& Q1A Q4 ApdolA dojol & mpx|dt FolEr JE

StaL Stk o] ZlEo] gl uket AtE= A AR
S

SRS AR Fobl s WA QA 0F B AT
oF g Aol BeHol #F FaHE AUE olfvt
A,

LA AE @ 4E AWES 318 (Speech Act) WF W &3 3
Al (Aviation Topic) & 783 o, 729 247t RS A

Eisd
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Figure 2. Simplified one-way communication model
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3. Framework of Communication Analysis

3.1 Need of a more inclusive perspective in communi-
cation analysis

Afal Al YR 2|4,
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Table 1. Classification of communication errors based on simplified one-way communication model

Type A Type B Type C Type D
Grayson & Ambiguous phraseology, Garbled phraseology, | Absent (equipment failure),
Billings Incomplete content, Inaccurate transposition, Untimely transmission, Recipient not monitoring
(1981) Other accuracies in content, Misinterpretable Absent (not sent)
Morrison & | Clearance composition, .
Wright(1989) | Phraseology Delivery, Readback/Hearback
Navarro(1989) Transmission Identification, Interpretation Action, Detection
Prinzo & Grouped, Sequential, Omission, Substitution,
Britton Transposition, Excessive Verbiage, Partial Readback
(1995) Dysfluency, Misarticulation

Partial/improper readback, Dual

Uncertain inference, Lexical

Orasanu etal. | Speech act, Language/Accent, Unfamiliar o i . . . Mistakes
(1997) Terminology, Hormophony language switching, Repetition | inference, Lexical confusion, (unexplained)
’ on language, Unclear hand-off False assumptions
Hollnagel Incorrect information Message not received, Message misunderstood,
(1998) No information Misunderstanding
FAA(2002) Phraseology, Transposition Readback, Acknowledgment Misunderstanding Other
Gibson Phonology, Syntax, Semantics,

Pragmatics

et al.(2006)

Communication failure

Task comm. Error
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3.2 Communication messages and structure in decision-
making stages

3.2.1 A FAIA S AT HIXA 3

1.148¢] 7143tk vtel 2o] 93 FA4|014 (main control
room; MCR) 9] 2d9¢ T4 wbdapgo] =4 gl 24
g3lE o], thE RE 23195 (board operators) < I}
A ALARA QJArAT ST 7 vkt dish e 2
O)—hH W %X Bio] zgo|qit) wjujz g
HE AL g U&E TFAY Fdskst &
e HE SHds0NA deFa 48] vet g
2 e 2ATAE WA fd gEE Adch

o

o [ il

¢
r'l

)

-

1 gstolol wjele] e
e wAA s o A ok
o vigit). %) 3 97 FAlol Aol g Qatat 8
ka9,

4t 3Q

o

wAn s W g gEe] HAX F397 Aol W
o] QoIA 1] e 3 etk %, F4
o} A YL waige] FEsy NE RUAE

o] A k= WA o w AL Y o]gith
322 AEA g AT T=

Rasmussen JAFEA AlchE] B8 (Figure 1 %)< 91
o] oxbAd BLlE SR BAMT olF wdhAlY]
Al Figure 1o A9 AR 2 A9 755 T4
E B destel A 23S Figure 49} 2tk 23t
Figure 3¢l Yehd FA|o] oA 2] x}aE SA-E Figure
49 gAAA dASE AFAIA Figure 55 783tk

R

Decision Maker Assistant

@ Action
Suggesiion
Decision
Making
Detection
‘ e & v
Legends @ : Acknowledgement
(© : Aftention-calling

Figure 3. Flow of communication in a MCR
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Figure 5. The communication structure with a
decision-making in a MCR
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3.3 H-H-S framework for communication analysis
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Figure 7. The shifting phenomenon in 'inquiry' that results from
additional system processing of information
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Table 2. Segment of communication in a MCR
with message types

3k} AR 3
1 | SS | We'll perform the standard post trip action o5
2 | SS | RO, verify the reactor trip and start—up rate 2;3

Ss Stop the emergency diesel generator and °E
3 maintain standby state

EO | Yepp il
4 | SS | Verify the primary pressure and temperature | 2]
5 | BO The wide range pressure of Cont_ainm?nt is ont

529.8cmH>0 and the temperature is 73C

6 | SS | Did the turbine generator trip, TO? 29
7 | TO | Yes el

H-H-S framework® 2JAlA% A1 %= Figure 89
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Legends @ : Initiating message

: attention-calling
®¢; : acknowledgement

Figure 8. Schematic diagram of the communication of
Table 2 constructed with decision-making model
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4. Recent Studies of Communication
Analysis in Nuclear Domain
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i State Assessment State Assessment Task Planning
SA | Det Message Abs. 34 |Obs Message Abs. TP |Exe Message Abs.
02:00 55 [We'll perform SPTA]
35 RO, verify reactor trip
02:04 and start-up rate.
ss Stop EDG and maintain |Deabs
02:09 standby state. Proc*
02:15 EO |Yepp.
Verify the primary
55 pressure and
02:16 temperature
The wide range pressure
EO of containment is 529§
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0216 temperature is 73°C .
Did the turbine generator
02:22 55 ltip, TO? Hoske
02:27 TO |Yes.
RO Stop conditions of HPSI |Abs
pump are met. Sys*
Detection Observation Execution

Figure 9. Segment of transcript with the H-H-S framework
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5. Discussion and Conclusion
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