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Research on block database of power material supply chain based on system dynamics
LU Mengyu, JIANG Xuesong, LLIU Shuang, LIN Qing
(College of Engineering and Technology, Northeast Forestry University, Harbin 150040, China)

Abstract: In view of the problems by serious information centralization and slow information
transmission among different levels in the inventory management of power supplies supply chain,
this paper proposes to establish a block database with the block chain technology as the core,
based on the characteristics of block chain with decentralization, information traceability, infor-
mation imtamperability and intelligent contract. In order to verify its effectiveness in supply chain
inventory management, the cause-and-effect loop analysis of power supply chain is carried out by
using system dynamics, with the influence of block database on the original supply chain invento-
ry management discussed. Furthermore, a three-level supply chain system dynamics model com-
posed of manufacturer, supplier and material platform is established, the change quantity under
its influence is added into the model, and the inventory management model under different coop-
eration degree of each node enterprise of the supply chain is proposed. Vensim software was used
for simulation, and the inventory of each node was compared and analyzed to verify the applicabil-
ity of block database for inventory management. It is found that the optimized supply chain can
effectively reduce the overall inventory bullwhip effect, improve the overall response speed of the
supply chain and reduce the overall inventory cost of the supply chain.
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Fig. 1 Relationship diagram of each node in
three-level supply chain model
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Fig. 2 Causal flow diagram in traditional mode
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Fig. 4 Causal flow diagram of supply chain in block database mode

DX e A Ho i A AT v g 0 3L O 1Y R AR

Relationship among nodes of power material supply

2 ETXRUHEENHEEEFEE
o
2.1 fEEEATEREHE

275 SCHR13 ] F s A SO [l o0 iy B 2 4y ¢ 43
JO7 S AR Y, ARLHIE DR SR P L ST AR G Bl ) A R

5 oo A o 30T 00 B A 0 ) i B 4 T R
) 2T 3 R RS SR LR R AR B A A D A
A AR R AT TR AR s (0 R A — 7 i ) P A7 )
R BN B — P A — AR

BN PR ) 25 28 DRSS BN 1 R
T e A i S HOReE R R U 2 B .



JER L GE IR T RGTEN I3 2 R T W BN 6 DX P A AR 2 T

583

Tt wmras  WECEAK R

i B LNaT S 1

THi b Eﬁ%qﬁééﬁéﬁﬁfgﬁ

b B! e R I R | 14y
', ‘ PTG

|

A 1Y)

T* |

ALY

i S e i
X \TT/ \ // o

AFAE J 30 T A 2

S AN IR S L T,}(JJI/
T e L ,ue‘_//

Y 9 g TR
<A B a6 A 7 WRTE
VTR P> S B A

K5 R KRG 2

System dynamics model in traditional mode

R HEFDRA AL &

Fig. 5

Tab.1 Constants and state variables
W et FDR A AR oz /JH AR AR g/ A
Az 7 R R A 2 W¥E T & 2 1t S AT 1
I 7 R T 2 Y% T 5 Wb 2 i 1
A 17 T P A e A A 2 Yo%V 15 A7 55 4 2
T B4k 2 ) 2 PIEF- 5 7% R V- JE M) 2
R 7 5] 6% 42 i) 2 YIGEY- 15 BEAF VAR JE ) 2
F2 BEMEFELRNX
Tab. 2 Variables and mathematical relations AL
Gy HESE S0
il 38 7R 7 ] o INTEGOHF I A 7 i — 77 il 4, 0)
3% T AR INTEG (™ & — il d Ff K St it 0
il T B A 1 DELAY FIXEDG™ i i, 0 iy 2 52 2 BT 1. 0
1 38 PR PR AR 2 MAX (S 7 199 22 PR A7 — T B e ol o — TR R A7 O
WP IF THEN ELSECGHE (R EFE R 2E =0, 0, (I 107 5 7 SR - 9 4 0 41 107 13 77 A 2 /2 7 4% A 10D
FaaE iR DELAY FIXEDOFU4R 4% &, T AL B JH . 0)
L 17 PR AT INTEG (il 3 B % 5%t — fik i i & 3 /. 0)
R R % B2 i DELAY FIXED(MINCHER] @ FEA7 . #0537 S50 . W & B4 w1, 0)
R A TR SMOOTHM WG 1T S, 0 i 75 R 7 A D
Yo r G b INTEGUIER. i & 8 — ¥ F Rl it i, o
Y98 PEAE INTEG() 58 F- & e bt i — B & 0)
WG A2 MAX( Y & W RAE — WV G 18R 5 — W F G A
PTG R BN SMOOTHCHE R AL R . ¥ %7 & K- E 0D
P — IF THEN ELSEM %G EAF M2 <=0, 0, W& F R+ % ¥ 6 5 A7 2%/
Yrge ST 6 PEAE VR A D
WA lkti DELAY FIXED(E R Bk Bt i, M98 T G bt 820, o
B MAX(MIN () B85 5 BEAF oK BAL TR, 0)




584 P22 BT R 2F2F (202158 37 B4 4 W

2.2 XBRUEBENASH

&40 i J1 W e (I R AR, B T B AR AT
FEHEIR (2577 s A A7 BAL b AF 72K B AL GE
3000 {36 00 B 45 kAl B4 A 7 T Ja mR oR T aR
ZERER P AT S RS B B B
WA 2 58 3h F1 2 . X H A B85 T RE % AR 4 M ik o1
BIEIR 5 B ER R A m G B R, Kk
B B TR RE A A AE L BB DR IIE A5 T B Anll ]
BRI IE . (RS2, iy H ) 4 94 10 4517 a5
[ AEAEA VEIGZE , BT LATE X B b 5008 3 i A 48 T L AR
SOHG AT S EAFIR AR S 2 R W R D X He b Al
PEREF 2 A 5 A% B0 T H T 4 L N B AR
H QB BB LA R LW BT R B AT R
2.3 RRUHEEEXNTEELRER THAHE

EFEE

LR B A A AR R R ER R,
FE X BB A S A AT A B AL =, & AR
F 5 PEAT AR B AT DL A B PR et B G
TFAEFRAT RN . 52 Ck[14 16 F = Ak n 5
T [ O B R PSR AL 9T 5 X A B
(05 B ILSEARZE A SE AT 40 0 % 45 19 Aol 1) B O
AR FT BRI

AR TR X (<< X<<b) MBS 7 H R

WEY ST T AR BB FOX) = X it

B f(2) :b% Hita =u—+36.b6=u-+

’
a

3o B AR 25N« = C 70 Fn 6 =

2
[(b—a)*
12 °

3 MM IR B SR L
#3 BEEBEY

Tab. 3 Variables and its definition
A i3\
C. /70 ] 35 T RS A A
C. /7t b N7 R AR AT AR
C. /7t WyBEF- 3 S A7 A
Q. /M 1 325 1 7 o A
Q. /1F PR R 1T 5 B
Q /M W6 R R
P, /7t 1 35 RS A T AR
P, /7C Bt R T B AL TT BT R A
P, /7T W¥F & BALT B A
P, /7 Y BET 5 AL B B A
C, /7t Bt R B B A A
E/JG JEAE A

2.3.1 WBF AR R IR E

Pyt 15 AR A DX B A B gl A v 75 SR R L 5
K0 TR AT T BT B SR e BB D . MRS R R
B A AR BT £ AT AR G R X

E (C)H = PWJ(X—Q,)fl(X)der

Qr

. (D
aﬁQ—XUxxmm+RQ
0
RO Q, RKF A5,
d%gl):—PJJ—FKQJ}%QFKQ)+PY
2)

DT 0, ALRGY IV 6 1 LT H i
a(C,+P) +b(P,—P,)

Q = C. P,
2.3.2 ML E A EMIT R PR

R AR Al DX B AR A0 2 4 14 A M B o1 65 0T
BE PR AT R PSR (B R o MR A fBesemT
e AR I R AT AR S R K

EZ(Cn> - PrJ(Qr 7Qn)f‘2(Qn>dQn+
Q,

o 3

n

¢, @ —arr.@id + P,
RGP Q. RT3

d%gmz}ﬁszFﬂQH+CﬁﬂQ)+R

4

A3 4) 5T 0, m SR A6 R R B9 B A0 IT 6 R
Q — a(C, +P) +b6(P.— Py
" C,+ P, °
2.3.3 il B A B A 7 R SR

] A AR By DX B f R A R 3t Y B IO R 9T e
PSR PEAT A T R HEA o AR L 3 BT 45 1 5 7
4 AT A e 2 X

©

ES(Cm) - Pnj (Qn 7Qm)f‘3(Qm)de +

an

o, (5

Cm J (Qm - Qn )f3 (Qm ) de + Pm an
0
MG TR Q. KREA 5.
dE;(C,) _
dan

— P, [1 = F, Q)]+ C.F:(Q.) + P,

(6)



FIEE LG T RGN 12 T

Wy 5 43t 7 i X e AL R0 AT 5 585

236D 55T 0, ARG il 3 By B9 fe pL A B
Q: — @(CotPu) + (P, =P,
m Cm+Pn

2.3.4 oz 5 E PR R A R
XHACRR SR T — MR IR

o

BN 4
BILEEA

9@

ARV

FL Bt BN G451 A Al RERS DRBE s SRR 6 1
Wedill A2 IR B 2 XA Kt e A 45 5 L
AR HERBE AT AP AR H RO BB
SR A e Ly A3t R DR S S AT R R L
A7 LRI B9 RSB AR AN TR 6 TR

1

o E AL PRTEE Weorak TR
] Gl Wi e Mok
B 3L PNV AL Ra L\=EL, W
O——— V" oty > el b NN Q
TEUE 77 i Ll JEA 3 7 FEI T AN 75 JEAE LN 7 'f‘l’ﬁﬁﬂzl%ﬁﬁ‘yf HIEAE R
/ \—><: / B~ WS 53 \T' %3 9
WIS T UG Jl:lj‘,’l:,{v[[- AL 1 34 Ve ) ‘/—fgf?;ﬁ;? e ST 2s
/|arf:|::‘\j\{,j$g;</ ?}-Jirf#\ VA 22 e “‘\f@%
\ e Yo eds s mgors N
o LR 7 36 7 i Ji 3] st ‘[;;HTWSQMjff,';‘,
| P T A W L kg v\mfﬁﬁ
im_— N . e R
mklb L S e e friT A
T I R A, e v ok N IR 'P/J'J~| (RN b
pefe s BT YA SRR S <Mk F IR
EFERA sk kR BRLERE oo |- s
AR e
K6 &\ ST RS AR
Fig. 6 System dynamics model in respective dominant mode
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