%16 5% 6 B R FFR(AELHFIR) Vol. 16 No.6
2015 12 A Journal of University of South China( Social Science Edition) Dec. 2015

B B A e BRI R M )7 2 S0 B 5

EINE, BEEY R AY.E HY mEKEY E2ma® ks
(FETERS GTHE B i1 FE fiFH 421001)

[ E] Bo) IBFEFIE—HEHI-10ARFA TR, 2R, ARRRLRETSEF LTRSS, ZHFRHL
R Rom X PE A By ARy Kok, L FEMRE T IAA B WA WAEIT A 7 X, B LR G HET A T KA AR, F
i A2t TAF R WE MR FRRARRE M A TR — @B e AE & BB I 3RAF T A W AE 7 X8 WA o 1)

Fo kAR R T AT WA 7 RAAFA A XA HaE
(%87 Bu) 8T, HEFX; Bt
[RESES] FI123 [ XHEHFRIRAE] A

Bl B A Tolk R Gerh  BE4L A B X5
BT ZKE, Bl e Bt shEsk
BT S A58 280, BEAL A 53 [7) 58 A B
Wl GRZSIEAS AT 55 04T, BRAIUMERCR T fE
32 S, S SSOHL Ak A P ) B TE A | T 3 5
DRI B MR LT 2 A B =i

AW PEL 22 A TR T A A 706 B0
FRTUTHN Tieat ar R 5ok, Tt
PR K, A WFFE R & ) BE A st T R R
G, UXTHRAL AT R AL S ALAT B A B X
SR A A DR B 5 2 T A B, ) PR A8 AR gt vy T
TS HIAT PR KRS IDAC) PRLH A Y
I, —MES A B FE £ AR B Pesfe AT S A
BAEMERI IR, TDAC BRI L L 3 T 5 Rt
W, F LA T AT A DIV (0 B B R S T 22, A%
HL )8 3245 == R 2 R A1 B MR R 58 BT 55, 161
T [T BRI 5 B — A B RN 53 5 AT 55
KGR ST RIkesf 2 AEERR 2 S F,
R B 4 S MR DM R AT S T A
[ B TR AT S SR, R A
PR A AT AR TR T B B A« (1) 4285 A
FIRGEIATAENE ; (2) 32 25 BELL AR oy DMEA T o B4 T 5

[WFEHHE] 2015-10-20

[XEH

E1 1673 -0755(2015)06 - 0008 - 05

P, EPXTXCFPE L, AR ST SIS A )
=B PR R E FOME T T R i ik
BT GE IR SRy IMEA TR 7 =X, I ik 292D
HUER,
— HiEHKR

— e, —A A AL FE R 2 A R SE R, B —
LRSI PR BT SR DME , AR S F X
HEeH A Jey MV = A B DM =R rT SR

R B IR FAZ TR R E AR
JR A UMEAT 7 =X, SRR S50 A B AT 55 1Y
TS, SO S B SE B A

(—) HAZ AT B s E YA R a5

— e ) — PR 4 #) 10 R
B AT BT S, T ARFEZRT Z [
PSS A SCEBCEAZ BT $r b B 45
FAENBIFE S R 1 R TR A RS

W1 55 W I A6 J= b 0 2R, B,
— [ RN DY | R B (K R T Hep,
[ EFR N B DA ZTTAR 55— [R] 6 (8 $H A 71 O, P By — [l
BRI B e AT 55 (E K BTN R\ B kA T
WEB R S 5 8 T — A ) U it ke 1) B A 5
B R R ISR

[(E&TH] ERARBEREST A RMBE G RS AN B B F A Dol RGN R AT S 43 B
WS BB (71071051,71371070) ;i1 4 HARBHERE G H “ 56 F AP TSRt L T 807k 45 = AW
AT R DL AR R ST ™ B ) (14117046 ) 5 P AR =R S48 350 H < 3T B A S i 807 (e A HL SR i 7 J& D4k
JrEESE” BB (2012XQD54)

ELIHE(1959 - ), 20, MR KD N IR R 2B AT P4 B B4R

OmERFEL T ERF BN, T2+, Qb T#B R, A S0, @R RERFI AL TR,
@R FT A BN, O EL T E A R B . @R ALF B oA

[fEEREN]



%6

IR, FAEE KR N, F BT T S IRAAR BT A 7 T S AT R 9

(=) MRS R 75K

WP e 2 AR ] RO e B =t T B
g . RS TsE  HE LA B A JELL A SR 2
VAT R 5 AT 3 2 FB B, LA 3 1Y S 2 T
YEAT R 07 X AR AT 7 A 2R IR 1

—
| K |
\ 2 \ 2
— W\ &N = mE S
N e Ny
WL LR v
[ |
i el PR ] [HREAR] [
5 7 1 : |
[y — [\ % A —EEAN [k
LiziiZeil R ey SN [ I | sy AN I i
5t B
WO AL

B1 BB HFUER=ianmREnaE

®1 MAGREZRTAMEATXRBIET AR

(i)

PR Al Joy 2 EWMEAT A T7 s AT s =7

=

TE AR 013 2 5 30 53 1 % 1T 38 I (AR A5 ) Al
(HE SR 51 Z 0] 0 A G T 3C T (WA AR 5]) A2
RO 5L B BE ), B A DA OCHEORE (R EA5E]) Bl
PRI FOB RN BEM S, SEK B0 — R REE (RESE]) B2
— [l Ek e RN B S (E K B T AT A (RS
3 %)
— [ Bl I R 5 I S (E R AT A (R 2
H BB r) R, 5% T8 )5 B DRk O3 8)) D1
THA BB A R AN 5% T8 , HEaE TR (k) D2

—_

Cl

(D) ZEBE PS5 N R KL RN T

MLz

e

SEH AR W I IR SR B BOE , ST
L ARAE AR S R , AN SCHER DL S 6 1o i X1 57 3
Mg P M — e RO L, I 2

®2 EEMWMETREMEE

I T T B TR
{35 SR T T i
SRR T PSR o
BRI %
B i
IR I
PR 1) s W
Bzl Iy
LB P - 110 B S —

(7)) B i A

1 PR PME 5 2040 JR i S 3078 1 R

MR 1 A SHEIMEST AT 1 4 28,
78K :0RD1 = (A1,A2) ,0RD2 = (B1,B2),0RD3 =
(C1,C2) ,0RD4 = (D1,D2) ., BEAUSEHE 7353 X Y
KA AT RERE I, HooH g — 2R AT RE A

2 SRR AR

SR AR, DI L) 2R IV I R
5, FEGERCTZF Y DOS MR AT, BR
TR SEHAR A AT HI K A Bh 5 AT 55 1 F 2 80T
AL, 38 = SRR A A B AR h— (]
% AR [T SR Y ) 7% R A R W R S R A
X AR AU AR K B AR AR 8 S B LR Sz AT i

i 1 Visual Studio vb. net 2010 #4757 % . HF
MFE R A2 X B H A o —A~ il 2,

3 St Rt

AT R HORFE IS RN 5T EEA W b 3R RE
B R SR  SR 5 R R GUIRZS EA RO YA W]
O3 SCEGEMAHRL AR . QSR BRI B AR SHr it a8 3
BEI) AT 2 SIERKIATSE0 , ARG B

N REEES N TSR, IR TE 19 ~
21 & ZIa] 03 1 10 PR B —2H 258 il ik
AR P AR OMEAT R O (R — T R 8 Fh
ANFEBMEAT R ) |, 78244 LA AR A R —1 A

N A SR AR WA ) 2R IR AR R R R
B AR — [ % DOS #AFRURE H et — 4> BEZH o
YR PR Sy ] 2 T R el B — [0 i 5 o - i+ A
R, PR e — [l B A3 S AN IR AR DM i, 27
20 NUME A5 B — ]RG5S AT 55 . PEAE
A1 SRy BT A 5 SR AE B X e 58 i sl b AT
DSE A2, IX BB E B BIME s i B A Jmy P
VEAT H 05 ST SR oA S A4 T Bk IR, ol 78
VAL PE I 2 B R 20 A Jmy MR T o 7 X B A
W3,

SRR B S AE 20 S PME S R ERII,
WA U IX e DM R 51 s S KB Tk
SRR By o BN AR X S pME X
1 TR R R R ST 9 07 EEAT 10 R ALL 52
5, W UL, W —BE4 X SGTR S 17 10 A
LI ARSI 3 10 MBI

AR S KR BGS R AL 3 s

ASCH PR A SR O D7 S RE 23 M 4 B O P
YEAE SR I ] RN 2R D2 383X AN R 225 T T 20
AR AORICR . AR B0, ZE AT SRR AT
PR AT LU ] BB 2



in the third RCV pump)

10 B RFFROAESHFIR) 2015 4
pos2 0 INITIAL ORIENTATION REV:AD e PacE
LNPS I QSR 1 7 2
Implement at the request of the reactor operator
START
- CALL dis@oszﬂ‘YS’r
l Do not acknowledge the alarmsl
Load reduction required by OP1 TURBINE ACTIONS VERIFICATION
| a [ Tever > |
[ Stabilize the load T
(At least one VWP isolation indicator lit)
LOAD REDUCTION VVP ISOLATION leﬁFlculon
i R ——
O - Confirm VVP isolation by VVP001/002TO
L - Confirm VVP140/141/142VV closed
O - Confim VVP0D1/002/003VV closed
u - Tick GCTe unusable
At least one ASG pump IS ﬁM@
At least one APA pump IS
ARE OPERATION VERIFICATION IWIWF
i T
g : g:gn""" ::g mc‘g":m ASG SEQUENCE VERIFICATION
g ot AT man ooy = st Moot I = |
1 |
B2 SEIEHRE
DME s g8 v
1 H|¥.RCV 017VP on RCV 002BA PR HME SUHITIRE |« PR AT 5
’ FIWr . REA on AUTO MAKEUP at the boron concentra- v
tion of primary system ARATEE NP T TG I RV FN R 1R
3 H7.RCV 375VP AND 376VP closed v
4 ¥ . The volume of REA Boron tanks BRI SRR o A
JH7 . Sep RCP 404KU at the value of No load Set point
S (20% or —4m) B3 SRR
Ye3f . RCV 048VP ON a AUTO
Y3k SI-CHK - TRaR
P . EAS-CHK
A - . > 4 S A B
o EATEIF (W) SI signal by RPA 080KG and (—) BB A R EAT R 7 S~ 2 sk (1]
RPB 080KG IR
o AUHBLIT (SR s CIA signal by RPA OS4KG and A A 00, BA U BEAL PRI K B
RPB 084K o VLo
11 FWF. th ip by RPA 300TO and RPB 300TO PT firke, BAZATEDY 0.05) LR 4.
: the reactor trip by an - N 5
I . /, ( Mz
12 F|Wr. the time of reactor trip in the RMC M%% 4 qﬂ?‘ U‘ 1§§J : ( 1? }J\Tj}’ﬁ%ﬁ‘j{lﬁiﬁﬂj%
13 FIW7.SI by RPA 058TO and RPB 058TO Bt A, A1 R A2 B2 FRETF BL iy
14 7 : RIS 001 PO and 002PO 1S X, C 7T 2 o7, D2 AT D1 7
15 FIB7: all the CIA valve are close (2) NBF T B, B MEFT R AR 4R
16 iﬂiﬁﬁ:?}) Is b-‘/ALHP 013KG f ORD2(B1,B2) . ORD3(Cl,C2) .ORD4(DI1,D2) P
A, SI T actuators in safety injection position - . e N
T RprooayBny S PO T 0. 05 2 3 SR M T P LB o 9
18 FIIKr: RIS 061VP and 062VP open M 5 (3) NHMETT A KA R IR E, AL I
19 ?ilfé;;ﬂf?) :dt}l;;];ir?r)r;i;llg(;f recirculation memory by KT A2 ,B1 AT B2 ,C2 T Cl JE1 T
an SO 2 S WS
so DTCEHIBTARASE) : RFLE sheet NO LE 103 (Rack E2; (4) WRIBREITHA , Al I C1 BMETT B 5 X

B F4EE  ORDI (B1,B2) .ORD2(C1,C2) .ORDS



%64

INBE, BEE R N F AT BT R E I By AT Ay 7 X T S AT 7 11

(D1,D2) P{E/NT 0.05, U =FhPMEFT A7l
XA REPEAT R

R4 BUIRIRFBINEEARS
EIT A7 X H B i) B SRR

B mE PR e R
BEABMERT N S B TRE w1
W (B PE P

Al 100 598 0.0429

ORDI(Al,A2) 0.058 0.000
A2 100 656 0.0714

Bl 100 1233 0.0085
ORD2(B1,B2) 0.000 0.000
B2 100 842 0.0229

Cl 100 596 0.0341
ORD3(Cl,C2) 0. 000 0.0171
2 100 776 0.058
DI 100 864 0.0144
ORD4(D1,D2) 0.001 0.0314
D2 100 782 0.012

(=) B UM RO B ]
K4 185 K6 187 W 1 &R pMETT 7550
TES AP s PR [ 1 AT 2

= 50
=
T - , —AT
= of ‘ —=-A2
w
= 10F
¥ 12345678 91011121314151617181920
Y (=
B 4 ORDI(Al,A2) HERFIZE
FNMER W FE B ER E
Iy
o120
£ 100 |
ol
B o — —-BI
= -=B
iz 40
oo
ez 1234567891011 1213141516 17181920
Y (=

5 ORD2(BI,B2) HMERFIZE
F4ME ST MER

P
& 12345678 910111213141516 17181920

6 ORD3(Cl,C2)tMERFFIZE
FMME S E S HER A
ME 4 E 5 K6 K7 &3R4 nbraligE] 4 Fh
FIMETT R RO R (1) BR Bl BME 5

»—Al\)L}J%MO\
o o O o O

MR RPE R TR

1234567 8 91011121314151617181920
kA

7 ORD4(DI,D2) tHERF 3%
FME ST MER

A, o 7 2CHME RS ] 1) 22 5 F AN AR EIME O 3K
FRFN 25BN ; (2) A2 Jr X EMERT a5 2%
BRI T AL, FIE A2 7 XpPEREIE F AL; (3) AR
PE T A B, UME T 5 B B O E R R AR PR BE , Y
i, B2 raitERe T Bl 7t €2 Ry ETEfE
¥ C1,D1 X PEREIL T D25 (4) 55 8, 55 13, &
20 X = ANHME AR PMERT 8] A B 5 RS E] K
PR, 350 J LA UM i B M RE T 2 in o

i®

ZBEGEINR T AR B A R E PR METT
SRS | DRI 5 () FE2H A7 R e T e e A 4L
AT TS,

RS I0 3RAS T RS I UME 7 A DR ]
KRR AT T OMERRL G PERE  DMESRRL Z (Al PE
BEXT Hb A W2 M 20 T SRt A K, AR5
WAFAE—LEHEG , 4. S0 F- 5 P&, S H
TS BR B ERURE PR B TR AR A e
S S5 A B 5t R 0 e S SR
DAFEES

i

[&Z k]

[1] FFa Em%sFRAL FIT%4F B 0985t
[J]. & E22 2014(9) ;74-76.

(2] & ¥, &4 Ko7 A FEXEFRETRLEA[]].
o FH KL &4 42 ,2015(6) :81-81.

[3] xskik, 244 FEEHEABERE[]]. B K
ALK F 5 IR ,2014,32(4) :5-8.

[4] Y H]J Chang, A Mosleh. Cognitive modeling and dynam-
ic probabilistic simulation of operating crew response to
complex system accidents: Part 1; Overview of the IDAC
Model [ J]. Reliability Engineering & System Safety,
2007,92(8) :997-1013.

[5] Y H]J Chang, A Mosleh. Cognitive modeling and dynam-
ic probabilistic simulation of operating crew response to
complex system accidents. Part 2: IDAC performance in-
fluencing factors model [ J]. Reliability Engineering &
System Safety,2007,92(8) :1014-1040.

[6] Y HJ Chang, A Mosleh. Cognitive modeling and dynam-



12

2

XFFR(ALHFR)

2015 %

ic probabilistic simulation of operating crew response to

complex system accidents: Part 3; IDAC operator re-

three mile island-2[ M]. Nuclear Regulatory commission,

1979.

sponse model[ J ]. Reliability Engineering & System Safe- [9] Kecklund L J, O Svenson. Human errors and work per-

ty, 2007,92(8) :1041-1060. formance in a nuclear power plan control room: associa-
[7] Yung-Hsien Chang. Cognitive modeling and dynamic prob- tion with work-related factors and behavioral coping[J].

abilistic simulation of operating crew response to complex Reliability engineering and system safety, 1997 (56 ) .

system accident ( ADA-IDACrew ) [ D ]. Doctoral thesis, 5-15.

Department of materials and nuclear engineering,1999. [10] Swain A,and H E Guttmann. Handbook of human relia-

[8] Malone T B,M Kirkpatrick, et al. Human factors evalua- bility analysis with emphasis on nuclear power plant ap-

tion of control room design and operator performance at plications[ M]. Nuclear Regulatory Commission,1983.

The Reliability Simulative Study of Collaboration Behaviour Way for Team iayouts
in Digital Main Control Room of Nuclear Power Plant

Wang Yi-qun, Jiang Jian-jun, Zhang Li, Li Min, Wu Da-qing, Li Peng-chen,Zhang Xiao-ling
( University of South China, Hengyang, 421001 ,China)
Abstract: A running process in main control room of Nuclear Power Plant( NPP) is executed together by four to ten operators.
Obviously, the team members must closely cooperate to finish tasks. This study tested the effect of different collaboration types of team
layout. This paper described four collaboration behavior ways of team layout that each collaboration behavior way included two different
collaboration ways. In the experiment process, the authors set particular context, influencing factors and collaboration point of primary
loops of Steam Generator Tube Rupture( SGTR) accident. The collaboration time and error probability of each type of collaboration are
obtained by the simulated experiment, better team collaboration way for each collaboration type and the performance of each kind of
collaboration way are also obtained.
main control room of nuclear power plant; collaboration way; performance
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