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Fig.1 Schematic diagram of architecture of relay
protection device platform based on 2K1000
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Fig.2 Schematic diagram of framework of real-time data exchange between modules
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Fig.4 Hierarchical structure and functional block diagram

of protection module or trigger module
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Fig.3 Hierarchical structure and functional block diagram of management module
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block diagram of intelligent module
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Relay protection device platform and key technologies based on
Loongson chip processor
LI Youjun'?,ZHOU Hualiang"*,XU Guanghui’,DAI Xinxin*, LUO Huayu’,XIA Yu'?
(1. State Key Laboratory of Smart Grid Protection and Control,NARI Group Corporation
(State Grid Electric Power Research Institute),Nanjing 211106, China;
2. NARI Technology Co.,Ltd.,Nanjing 211106, China)
Abstract: Relay protection devices are the key equipments for safe operation of the power grid,but the auto-
nomization degree of their key components is not high,so the autonomization reconstruction of them is urgent.
The main problems of the autonomization of relay protection devices are the difficulties in selecting the
main control chip and the low reliability and consistency of the memory chip. Starting from the research
of chip autonomization standard,following the basic requirements of reliability, selectivity, sensitivity and rapi-
dity of relay protection device,the platform frame of relay protection device based on Loongson processor
is described in detail,mainly including the main control chip selection standard,the overall platform structure,
dual-core operation mode,data exchange between cores,memory error detection and correction, etc.,the design
principle and key technology of the platform for autonomous controllable relay protection device are introduced
from both hardware and software aspects. The relay protection device based on the designed platform
scheme has been put into trial operation in many substations,and the operation is good.
Key words:autonomization;autonomous controllability;relay protection device platform;relay protection device;

relay protection;reliability



Mk A

* AL BRBEXHENKESR
Table Al Chip classification of domestic-made ability

2] 2] . TRERARSER KA
SEREE =74 IP %424 B - EEXK S EER& N
W Bt £ AL
KHABAERAE, Ha IP A3, fRgsfr e
Ls J \/ \/ J J 3
(CEA=EX )
Ly J \/ \/ J J x BT A R, WRRBHERERIE (REEE )
RS RZIN, A& ARMIERKERE B%M4A
L3 \/ \/ \/ \/ x x
()
L, J \/ \ x x x IP AZAL, Tovkik A Giigr B 340
L J x x x x x HlEHMERE N GERAGEE D
Lo x x x x x x Bevks dilidE . BHPWBEES GEARE )
#F A2 £ CPU 5L RELE
Table A2 Comparison of major CPU instruction hierarchy
CPU Z2#y X86 ZEF4 ARM ZEFFZAL Alpha %244 MIPS %244y RISC-V %244
H B (B K N~ . DBt 2 ER, RRK - . - . - .
LY 3 E D E D Y 3
B KA ) e DAY 2 25k - RETE R ZE K RETH 2R CIREERT
WEA LRI B CRIE. RS & B (B3 K (IRg54%) KR s
AL B Z R B K BEREIA. B 7 7 P

ERE S i H1 ARM 2 7] 4% 1 RIEAZHIT N RIBAZHITN  KIBAZHIT N




DDREZR#E (533M)

16/32f1 3 ; FEECC

65264 (GS264
NANDEEMHIS (4CS) 164K 164K
MIPS64 R2 CORE MIPS64 R2 CORE

Sl

nnm‘nmmag :ml)—md-|nnmdz

1MB L2Cacho

g

3

ki
¥

glx LAV
2% fldBE0zT

ox  H(4FEIS
% STE0IAS

ouBTAZ* 02 JI0d

& Al it 2K1000 N EEHERE]
Fig.Al Loongson 2K1000 functional block diagram

DDR

f£%3 | {E%2 | 1151 LT

h J

B A2 hErITIRA S R
Fig.A2 Lifting scheme of interrupt routine runtime

CHEID

HAIRSEAERFUTIR
STEFXFPGARIER:
SEFRIEARIREAB
a
PIBEEE | S
b | RS
HEBBARRS
HBCA
= A 4
= o FBEHAE
EE1B
h 4
REnHBE
EEHA
\ 4
| | LOBEUBIERE S
7| BKIIEDEILBQAQB
Toacer —E v
IR RIHE
PR ARSI REFHREN4E [ smmmmn

ARPEIRSIEFR | iR AREE , FHR
ERFHEES B | HiEFRRRTE
ETARIE

v

- GER -

E A3 WisERFRIER
Fig.A3 Flowchart of checking and correcting program




FABR WEFE BEETE
B A4 BEAIRREMSIE
Fig.A4 Thought for development of autonomous controllable devices

BEAEEt [REEr

& A5 FAEMIEIT
Fig.A5 Compatibility design



	202203030
	附录

