W23 WS A b TR 2 R Vol.23 No.5
164 2007 5 H Transactions of the CSAE May 2007

REBER 2T 77X HACCP FRIN AR

FIFX2, AT, B

(L Abmt Tk i Sl Be, db st 100022 2. [ A0l A5 B TR AT 0, JE 52 100097)

B OF: EHS O A HA CCP) s — N S A 1 AR G801 A ™ I T A b 38 Al 55, T — 7 G
HACCP v RIAT AR QA RE FE, A 59 o 6] 1 DG 4 o) a5t 1) T 0 OB 85 2 e & S b o S0 A 0 T Wi B 0 A7 D 0 7
HACCP 4 ZR 55— S5 DR SR J5U U] L () R, 9 5 | NASERH S0 27 FL A v fry BN B30 3000 AR SO 4k 75 3 b5 g e o 4 B 1y 32 A &
A, o H03E H T vk Rl (0 o 5 A (R A8 T BRI % R T R R TSl R B I, A Tl f ) s o T e

k.

KR EH T G B A HA CCP) . WUBE 20 BT BOR 1% AEBOEI1L

FESES: TP273.4;TS201.6 XHEEFRISAS: A

EHRS: 1002-6819(2007) 5-0164-04

FFX, RET, A E. ERBER SR HACCP PRI A ER[)]. 2l T 2R, 2007, 23(5) : 164 167.
Wang Kaiyi, Zhao Chunjiang, Zhang Fangtian. Application of the fuzzy fault tree analysis approach to HACCP system[]].
Transactions of the CSAE, 2007,23(5): 164= 167. (in Chinese with English abstract)

0 31 &

HACCP ( Hazard Analysis and Critical Control
Point) FXA FE 00T 5 Ok Fa il 7o Lo 1 L e 2k
7 3 i e e TS A T K 2R £ % A fE R
T 1% PR, i AN SRS R B R i A k. RH
HACCP JRUEE RS A= i AN L fa s, SR
i A 70 T A A e R B R e A I B R OR R (H B
SN R A A 0 T Al K 2 HE R N R A
b, T IR LA 7= o LAY RS2 HA ccp i fErE—
1) & b THI NG 5 A N A 8 4 5 T 1 TR T R
HACCP EHAA R KB L 2% W%
OB 2 | 5 32 R G B VA A5 22 7 T 10 &k
AN

[ AMR 2 85N B — L BO TR 4k B 3)
B AL HACCP St i 5 LI, S Sefff 5y
il S 22 BIUEL 0o — AN 1 7 (s Sk )
S 2 AL HACCP K ik 52 B 0 kAT i 535 4y
BT, F2 90 A T 0 W B O s 1) i (R, 3 i A 0 S it
Z i HACCP R R IR BOR S fF . HJE, Hl
IS FH 20 SR A AN i 6 A S B 8 oK, B v AT 2SR A%

Wo R B 2006-12-31 54T [ 1: 2007-04-17

ST H R OB SR H ( 2006BA D10A 04)

PEA T A EIF (1974, B, Wb, 3 gl B BoR
WF9t. dbnt  Jdbat 2449 {5Hi 26 47 Hi. 100097

Email: wangky @ nercita. org. cn

S WA A B AR, U5, RS G, W, WA U, AT, R
A AT ARG . Jbnt Jbat 2449 {545 26 4041, 100097,

Email: zhaocj@ nercita. org. en

G ik, A S IO I0 IF45 6 A ¥ S BB B R 52
i HACCP.

AW L 3 i SR IT R AR ML AR HA CCP A 3
BRI TR S, IR R e b A8 B B HE iR
K FEAK HACCP St 5 1 7 3% 0 B % 40 UK s il
HACCP AL T )54 HACCP ALfifh - 4% 553X Py b 5
by SR, A48 TR i (1) FIKSEHE HACCP [ 4k
BT AR B R SRR ¢ TAE 256, SR FH SR e e bt 2
BT 7500 HACCP; (2) 1fi HACCP #9748 55 1] LA 78 4>
FI R R HACCP REGUISAT B 0 K E s, R HE
BOMIAL( AR ZSBORIAL) B o3 Bt 7 ik

1 RWIRER 547 75 0%

1.1 #eER A%

W B 23 BT ( Fault Treee Analysis, FTA) EIER
O Z g8 vt LR 6] R e B R G0 R AN 2%l A
F(UFEREAE AR IR LA R 2 HEAT 24T, 2
SHAE P R ORI S 2R 48 2R 285 DR 11 4% b 401
o 7 SRR, DTSR G R B, JF R0
I [ 0 TE 4 e, A 4R o 2R 40 mT SEAE ) — B L v o B
12 o MRBERY 73 HT 4 2R GE AN Ay B R A I W BRIR A A 32
S HT 0 H B, A5 SRR R BROh T, KT 4R H 5 2
IX — HRROIR S R A BT AT AT e B A i DR, R
hy ) A PR R R 5 B0 e o i) e B R R 1
JAT nl e H B R A — HIE <3 3 5 i o ) S A AR 1 4
PR, ZES R T BR O R AR AR AT
5 POEARAT S B T o R) A R O TE
TEAR PR, WRR AR B A P Ay R o B 43 BT g 7



540

T SO BRI MR R 4 BT T IR AE HACCP A i 9 165

FENUBE LR A% e S5 AT |2 v
1.2 1EWEPER S AE

A G [P BB 23 AT S UA ZRAR B JE it 1), 8 i
RAIRE A B — KA . 52 b, BT IR R Bk
Pk LA R B0 I ARG B, #1843 5% i S E R 2B AR, [H
Al A FH — Kt B 8 ke 2 7 S0 R 2B %6« 1t ELABE 1119
SRU AT BN GEvh B, (HR e — Sl A A MR AR
R G, R L — NIRRT HACCP 4k, 22
RGRAGF KA GE Tt A S A o] HER, X850 A i e S5 1F Kk
A MRS AR T R TR IR N A o A G ) Wi it 43 A, A
FE R A M SR ARE BT, TR ST 1. AT 4E
A B 5N BB 43 BT R, DUBDRN E5 AR O h sk
TE 0 5 eR AT R (0T R AR R AR IR,
RS U] gl Ay RSORSA ACB , mT LB G b A X — ) . 20
2 80 AEAR A I 4R, [E 40 T 4 345 4T AR e B g 43
J7 WS, £ 3L T RO B AR 43 BT 11 JE A & A
U AU 9N SE B S AT R AR R, VR
HHATEIT T HA CCP A A Iyl B AORA 43 fr Tl i, 32
T PR IE VG L TR A g P R R 43 A O ik, B
ASR A B 23 BT 7 3 R SR Ak Bt 0 ik
1201 b 2 AT A AR 5

18 SERO b 58 SC—A 1E L M B0 R A A RO 2,
WHh T IRV T FT 43500 R 92181 X A Y Skl b i1
MBI, 755 ¢ FoR OB —osiE s, mox =
(+, -, X, =), BB = Jeissiic i = 7, &
SCAE R S, R 5K JRUEE, S0 SR Ja ek 250k

ui=7(z) =X.}{:(H?{X) A ui (y)) (n

Arp o —— BT R RRREG 1y —— BRI
1) of i PR A

T PO B TG ST 45 AR S BRI KL, ik
EERE/ANGIES 1V S Rt a8 8

RO B AR 23 A R AL BASK( 1) DR LA, HE
SRR S RO S (5 T TBORI S B TR S
255, SR A% G0 W b s B 0T 110 7 9245 31 T S ok
AR TR E . 2 45 s B A B, s nT SR A9 TS A A1
—A{F X [A],

IS 7ol

1?.4 VD = H pi= (Pivp, Pano, Pﬁ.\'n) (2)

X ps i i R, b — K5 i A H
— BITRIEIZS.

ﬂﬂff}l{g*@]ﬁgl ﬁ]"i«i_'.ﬁ:i,{)f: (mi— o, mi, mi+
Bi)

FEr, e RO JE p o BVIME, S0 B I
mi AT R
Pﬁ.\'u, Paino, Pf\‘.\'u “]ﬁfj\j]

Piwo = ﬁ(m,-- o) (3)

Pivp = Hm (4)

mm=fhm+&) (5)
TR T i

Por= 1- lj(l- (mi— o)) (6)

Por= 1- 1:1(1— mi) (7)

P&=1—1ﬁu—(w+ﬁm (8)

1.2.2  —/N HACCP Bt (R R0R 23 47 5 1% 25 451

A SCRLHE A R T PG B A T A b S
HA CCP ik B rp — AN B -1~ B kg 491, S 36 T ARORS) e o
SHTTELE HACCP N, %73 9 4 EL G R A
FLAE LR cIp( Cleaning in Place) P R
B, B 1 TR . CIP 2R R W R AR, 52 BV K KR
B AEAT 5 FUAGER, B eh R SR (1 bR el 2 A e o vy
8375 b Vi B s o ) 355 R A A 1, A2 A B AL
RCEY 2 0 e CIP R G0 Wb 1 B4 1 i 24 44
PR 0 R A A3 me B 50 o B At A1 T3 1
lilo

5 B SEA S AR AT, B 1 G TR T R
H:Tl= A+ B+ C, \F A= 1+ D+ 4,D= 2X3,B=5
+ 6+ 7,C= 8+ 9+ 10o 98 JEAF 5 H SO £k

PAZ 1O prO pui pu= ps© po® pr

pc= ;{a@ ;{0@ pios po= ;{:@ P

pmi= P;"G) QBG) pce

FRAE A SCA 410 5 TTROM 527 0F 5053, ml k1
po="(0.001427,0.0016, 0. 001783) ; HHi A& LA 411
SCTTBUR S 7 o S5 IR, PR3 pa= (0.970458,
0.968648, 0.966826),  pu= (0.005847,0. 006190,
0.006534), pc=(0.037334,0.039502,0.041667) - #X
TR KPR B BRI O pri= (0.07123, 0. 07537,
0.07951) -

25 AL A A FDRS A (R s A o6 =
Bi= 0, fF AR AR A Prio= 0.07537 44 AL
A AR RO 577 v 55k, A TR R A A



166 Ak TR 27

2007 4

H R — BORIEC WA [R) 1 B4R K A, AT A AN [ BAS
D fa), #FH A= 1, TSR A AR 200 0. 07537 Hi b
A, AR GE BB 23 A o] B g RSOR BB 23 AT IR
1) o 1T RBEORY 8 S A 3 R 7 ¥ T A ke A e R RS 3 T T ik
AR e 5 AR At ¥ LIRS 0 M i) A, DR) S SR i v )
A AT 5 (10 P G [ o 7 o] SR R B, A Al O
ARG AR R, 0 I AR — o ZE AR (o i b
A PR K IS P RSOR  RR  R GEEAT 43 K B A
S

BRUHN A B b 20 B i b ) 5 TV Bl ]2 A s S
KM CJava S8 5 S IR kA7 Lo B, 2 UCRH
M atlab 10 g8 T H, Matlab JCICHE K TR oF 5L A1 %L
B2 BT, SR 5K Matlab JT % ) Zh RE AL 11 2 Bk 51 4
Wi CJava ZE0E T PR, SEBUAC R LR 5 (E .

P10 40 B B

Fig. 1 Hazard analysis fault subtree of Pasteurism milk
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Table 1 Bottom event probability of fault tree of CIP system
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Application of the fuzzy fault tree analysis approach

to HACCP system

Wang Kaiyi"?, Zhao Chunjiang’, Zhang Fangtian’
(1. College of Computer Science, BeiJing University of Technology. Beijing 100022, China:

2. China N ational Engineering Research Center for Information Technology in Agriculture, Beijing 100097, China)
Abstract: The practical implementation of Hazard Analysis and Critical Control Point(HACCP) in particular the
definition of the Critical Control Points(CCPs) in the food industry is usually a complex system engineering. The
application of Fault Tree Analysis(FT A) approach to the first and second principles of HACCP was recommend—
ed. Combined the fuzzy arithmetic and defuzzification with FTA, HACCP plans were created and updated. A
software tool will be developed based on the approach introduced, aimed at simplification and automation of the
hazard analysis.

Key words: hazard analysis and critical control point ( HACCP): fault tree analysis; fuzzy arithmetic;

defuzzification



