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Multi-agent autonomous control approach for

marine central cooling system

CHEN Yutao, CAO Shijie, LI Dongliang, SHAO Yumang

(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Aimed at the distributed chilling demand of next generation marine electric propulsion plants, the self-reconfiguration and self-

healing problem of marine central cooling system, a multi-agent autonomous control framework for a certain type of central cooling system was

proposed. The specific structure of individual agent and systematic configuration of agent group was designed. The agent alliance and acquaintance

mechanism was adopted to improve contract net cooperation model. The cooperation process of multi-agent system during task allocation and fault

recovery was optimized. On this basis, a prototypical apparatus of the central cooling system was designed, the experimental research platform for

multi-agent autonomous control system was built, and the performance analysis and verify of control system was carried out. The results show that

the designed multi-agent autonomous control architecture implements dynamic reconfiguration and fault recovery process autonomously, and enable

marine central cooling system to have the ability of self-reconfiguration and self-healing.
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Fig. 1  Arrangement of CCS configuration
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Fig.2 Layered topology structure of distributed MAS

Bifie )y H SRR LA S P TRERAFER 53

MEMA -7, BTt MAS $hFMEE G 155 A
TETLRG TIRIRE SRR G RO, = —Fh
IRARRLM, I CCS RGNy ZHIMER,
PEAT Agent X1J 73, AT LAMEAS Agent Z [A] ) 58 BE I
W, 251> Agent 10 SIS RE S I 2 T ¥, OF H.
RESE A HI X 7 T REZ M L HAF S T RGN
WAL BAR S, W45 s 5 T3 . B2
Agent A X[ T JZ Agent EATHEM], JF AT T )=
Agent Z[AI A PR 54 B, [ B AT DK 4544 b
BAFRGE Agent BAETUZ UMATEH] Agent T8
) — AR, T BT AT Ja T 6] — 7~ R G IE = R
Agent fb T[] —HHR Y, [/ —JZ KN T R GE Agent
22 ()3 AR 1 e 1 AT AR, ) — 1 &
45 i & B Agent 22 ] W] LI o 3 {5 A6 HR 4250
fo P, IXFAR R E5H SO IR 12 W S H FISE
i AR, /1L 7RGl R AR T
AR BT 52 R, R A T A D Agent 1
S35 B BT 55 0 E B T o BT R, AT B



3 )

PR, 45 UMb R B R G2 RER A iR T s 12l

OMERCR R i
2 CCS SEEEMKERETHHIR

2.1 ZEBERSEHIEZEE

e ) AR (4 Rt B SR FH Agent 156 B N3
NHUHIHEFT MAS PMERRI AL o

LT Agent BEHA ) MAS PMERHEIp, 2R
Gih Agent Y5 AT 55 B AL E L D H)Z W
7 IEEEA W E TR M 15 BT 55
(R I o AH R AR BT 55 19 B 327 A4 4% A
IR NI 44 Agent [HRE ) HEATAE 55 20 T D
H A YE TE AT 55 1 )7 % o Agent B RES 7T
IYREA B Agent [RE 7 LK HA 1M, b K
R A i, (AT 55 10 58 it AR T A B i
B

MAS A94T 55 45 20 T 45 22 9 2 1 4 52 o 36
A — MR, RE BT —BrEE, RE
Agent 23 JB Ji— Fi A X RRUE IOAT: 55 #2 52 B2, B
B FPAT 55 40 Hh 45 E A X [ 2 9 — 28 Agent SR 52
o X TFHANREE AT 45 2R b, AR X [ A 8
{45 HIABLE Agent B BN" . [J2 Agent %
455, Jefe H BN i v SR AR08 58 BUAT 55 1)
Agent, WIARARE] T H AR Agent, B A] 37 B g 57 &
], 58 AT 55 WA e, QSR AE “ BN i R 4%
FIREMS 5E U551 Agent, WL LU FEAYIE 20RAE
505 B EF H A Agent, SCREPME L FE AT L
HE— AR S 55 ROR
2.2 ZERERSFIMERRE

AR IR 1114 Bt 45 TR X MR ASE 7R, MAS 1)
PMERRANE 3 PR, A5G AT 55 3 e Rl i ik &2
PIFPIEAE O o

1E AN S5 syl fi v, )2 RGEH Agent
WRAEE A TAT 55 T SR AT 55 b 5, AT 55 43 1
RIR) B FALSS 45 (0] 2 83 3 Agento B 76K 24
NHUHL, 88 J5 P HL AT 45 RE TME I K/ B Ja 5 4%
AHE 28 Agent Z T 55 B, & ]2
Agent X 5AFAT 55 (B L pREICN -

flx,y) =—

y+1
Aoy RIS 55 B y h RIHE SR
UD€ 88

ULS T EIT MR, B2 Agent H G A&
AHIEJZE Agent XF T %> TAL 55 RO AE S, B £
PESER = HA R 0 K= Z P4 (a] 2 Agent i
RG0S, FE LB AT AR A T E]JZ Agent HYBE
JHH, BeHE 58 AT 55 RE I BB B — M 58 1

I

x,yeN (1)

EHEE TR
Bt A I ML)
:& R e e SO ES TSR
LR AcentBEBsg | TR Agent iR B HUHT
o] D 3
|
v SR AGnTE R /R | ]
b - B Agent~ — — —————————— ,
BAHEFESER | — = — — — — — S .
FEASHREEI |1
|
[t sz o> |
B et~
|
=) |
s b I 2 R A b % /680) 5 |
Agent{F-55 42 RS ILAG! ,
|
v |
R Al | S0 BRI S RESORIAR |
TEREESFED | |
|
! FRAsER /MR |
FE-BAAgntfhsfy [F—— o — =
BTESAME e — — — - —— 5
IR I SR

FE-SeAgent -
HFEFAR [

|

|

Wi PR AR A | 2 T /I~ |
AgentfE 5 A RO i
|

|

|

|

|

|

|

v

TIEAgent ik
Erlig 4

Y
st G ) |-~ B |

K3 % Agent RGUMET LA

Fig.3  Cooperation process of multi-agent system
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Fig.4  Arrangement principle of experimental research platform for multi-agent control system
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