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Default value realization research of CPR1000 safety classified DCS platform

WANG Shao-wei, LI Gong-jie, SUN Wei, TIAN Yong
( China Nuclear Power Design Co. ,Ltd. ( Shenzhen) , ShenZhen 518172, China)

Abstract: Aiming at the problems of the safety DCS used in CPR1000 nuclear power plants had no platform function of default value, the
signal fault self-diagnosis mechanism of MELTAC DCS platform was analyzed, signal quality transmitting management was researched, and
default value switchover was established as a counter-measure to output disturbing. Meanwhile, because the risk of CPU over load, the
scheme was adjusted, the default value realization location was changed from signal input cabinet to command output cabinet or NC DCS gate-
way. Finally, the scheme base on corporation of signal unavailable diagnosing, signal quality transmitting management and default value swit-
chover was established. The scheme was tested and implemented in multi-projects. The results show that the default value scheme can avoid
risk of CPU overload and meanwhile fulfill the requirement of default value function.

Key words: CPR1000; safety DCS; default value

TE75 [EAZ ML 22 A n] L, B BN LR B 2
0 3| = Bl A TREE . LA CPRI000 B A0 H Sy {5, SR 1 i
IR B AR, B B E R B E R K . BT K
BRAEFCH 1R BB — A BRI, MRS ACRRAR L g oo 5 3 AR IR I R . SR SR 40
PR s LAt BN S B MG KA OL T BB gy i e SR IR B AT (1 (st valid value)

SREIHERAREFE", 2 S EH R LTS TR DCS ¥ £ HUHF A 40T T 52 B4
S, BG4 (R0 BBk SRR DCS RGN 7 5

LT M R A (DCS) AR B AT RS 5 % ey i) 81, CPRI000 % i | { = 25 14

WFs EH#A:2016 - 08 - 14
{EERBAN: T R(1986—) , 5 AL ERIN A, i+, TRR0M, 322 N FAZ 3% R4 37 I AUBTFE. E-mail; wangshaowei@ cgnpe. com. cn



14

FEAR, A CPRI000 #% LT %48 DCS - 5 B8 (52 5 BWFFE

- 101 -

MELTAC-N -5 52 B s B HE QR 37 L 505 4 AR 47 )
B ARG DCS A, i FHOP 5 R, 72508k
BHIRENS , A REE S L T AR S DCS F- Bk
-5 BB SRR T B

ARWFSORE H T MELTAC-N ¥ 5 5 55, 0F 524845
FoskA (E S BT 58, 500 J7 S A TR H P m] fEAT
TE B ) R0 T 58 R AT I 88, O B AR SE PR I H A ik

TR
1 CPRI1000 #% 1) #: 2% DCS R GEfaj4r
Barts ) S RS (DCS) RS I Berty )
ZerE KPR IRIE AT S HOE T L, R B TR
it
CPRI000 BiilyJ bl REEL4H INFE 1 .

L HAEE |
2 (hidle | B ST BB
el 3. . T

T T T T e D e T e e e |
WAE R I -
BE (hlaigy | P F 3 E bR | LE
Level 2}%:)&!i % TAEw =l i Yt I

i

asRe | -
P2 (g | gziﬁﬁi - é ” ]
Level 1) = | HEG %l I D e BOP || o

! R4 % || " R%

I | A A .

S ) ]

—I ........ v— T P o = mm

Y NI £HR% " cemzz] |
(PPN Sy vmm sy SIS | A Y. N _
) ol a0 || [mamaa] | =0
vel 0/2) i < > ¢ >

v NI " CI . BOP

Fl 1 CPRIO00 #ZH ) 45 R 45 M
B R K AER A DCS A% EIM I H S Ek

R4 &A1 T4 4 g, CPR1000 DCS £ 4t X 43
IAEH I AAL G DCS BG5S N AR % R 5L
B EERA KA o IR S5 9EZ 9 DCS &
GATAE A DCS P32k 503 .

Bl 1 R G0 & L itk sh R 40 th =25k
B FI MELTAC-N A%4% DCS SF- & SE3, A% 5 45 R 50
FE L 250 H Hollias-N JEAZ4% DCS V-3 508,

XFFARESE DCS 4, th T2 R a4 1
BT & Z W IR LB (D RE AT R A
FHN-GUREZ H . FIInEA CPR1000 JE%4% DCS
3112 N 1 Hollias-N DCS RGiF- 17, H kA (E)
REIH 1 25 G0 A I AR S S 80 B RSB

i DCS - G R % R T BE, IF % — R 51
TEIUBRAE R AR 29 o0 B (D) R S B R
PINENE, SZ A% 9% DCS -5 (1 BRI BE £, Se sl Bt o
IR 2.

VLA ST 5 A
M7 I

I

XERH DCS £ B4 (155

2 CPRI1000 #% %% DCS % 5545t 52
WIS

H 7 & 4, MELTAC-N DCS - & R H4& 52
S AR5 DEE, HBkAE ) g 3 208 105 5 R A%
LW 55 TR L1 A B, s (R o il A S P
2.1 ESKRHLH

BB D RE R AEE S R AUA /EH, X DCS R G
AE ST LA TR, W ST TR T R R AR A
SRR

MRAEFRIL (555 R B AR BT A 4 R AR
ALK

(1) LevelO #5451 8R4 50 B K A% SR 425 o
2 (T BRI AL SR X TR R AG Y,
% R B % 2 TE A I )

(2) Levell 95l IE (55 i Adifs 5 R 4R
R levell 8 HLAE



. 102 - HL H,

T & %34 %

(3) Levell 2% [a] i iH 9 45 5 e . B0 455 P90 45 e %
HICRRE , R B 5

HRPEA RIS R AL {555 R B0z Wil o AR &
UIResE i,
2.1.1  levelO )3k 44ty

LevelO [ A0i2 0T, 1 A2 i3 DCS SREMN K/
ZWITIRESC B AL IR AR BB B AL AR W 2 i A% 100 A A=
Bf SRR R AR i A HL A5 5 B RE IR A2 Ak I B lev-
elO I e 5, PR AF i 5 & A T — B 220 04 S, e A
CPU , # X W A M5 5 B BTt o 8o IR

X AL B BT 2 MO, R T W 4 1 L AR
P, 045 CPR1000 J5i H ) =2 MELTAC-N DCS ¥4 &
B3 3E TXS #%4% DCS V-6, ARANTE AR A 3 fin i
A BRERAZ R (0, S AN e PRI A% IR 25 W 2 il s & A=
AT — 2 A E RE S A ORI S DR R .

MELTAC-N -4 %} LevelO #8127 114 . %1 3y e .

AR RS Gl LT A B2 T
2.1.2  Levell % &34

BEXTRAE RAF R PSS Levell 15 5 (% , MELTAC-
N V-5 CPU SE WM RS2 Wi Im , B0 A5 & 7
R 2% PRI R AT — CPU JEI A 48

MELTAC-N SE-& %t Levell #[&%12 W (1) #0750 T 6E .
10 RABET M E8 12 W7 10 R4S CPU @ ik
WA,
2.1.3 Levell % & Ja)if M 253 [E 5 b

N HECRAPHILAR SR £ B iy IR 5 240, A0 1 {2
HANFRS A A5 Tl % (Data-link ) 2% 1%
WA BRI EN . FENES TN AL R4
- >RPC( MW HERIALAE) — > ESFAC (L% 45K
FtlAE) - > SLC/SRC (% 4 HHLAE % 440 AL
i) — > T 4. CPRI000 1E DCS 3 iH % 2% 45 f4
e 2 st

P-VDU [

| |

[ Safety System Bus ] |

Data link [r——— Lla |

rec || rRPC || RPC || RPC GWP ||
COM-A I - - v COM-B
3 ] 1 L2 B
GWP

ATA J ESFAC AT-B
_A I

ESFAC
-B

( Safety Bus (TrainB) |

[ |
/[ Safety Bus (Train A) | .

Data link |

I
I
-
RP(:J |
I
I

r
‘ Lib

INon-safety DCS

GWP
SR SFOC-A SLC-A CCMs-Al  [ccMs-B SLC-B| |SFoc-B F
[ | |
Hard-wired
[ HM Data Bus

K2 CPRI000 %44 DCS V-5 M4 R G454 1A

B[R] X 26515 -5 15 T S B st A5 5 $2 WO LA
i MKW TIRE , FIWHE AL s e, B M5 5 iR
A2 IR G S BT R R R IS 5
Ja S s A,
2.2 EESREMNER

G BUR AR RS bR T BUIEZ SN IR A, B
G A Rl o Yl B — R IS 5 T
ARZSAZAE, WX 5 o (o2 ey ok AR S BEA T B
FT R DR R 1R 09 A% 18 T — L A 388, AN [R5
Kb PR AT A5 5 1 BT LA T BRI E , HE
SSpi s NE S N R RS S N E
RIME S A B R AR 1 AR AS (B I (g i )

Wif5 5 R BOIRAS) AR 5 it AR A 2 A48 25 o
AT AR S, T E0E s S A S R

MELTAC-N V- {55 Bl 1 A5 38 8 {4y
B, R AR | R A A S T IR S B A A
o, HA— AL EAR S ) 3 R

Unreliable data composition

Bt T T T 11

Cannot be used
Card error (input/output processing is set)
Range over (input processing is set)
Simulation in progress
Settling request (not used)

Invalid operation (the POL operation when the error occurred is set)
‘"——— Half error (status logic POL is set)
—— Reserved

Example: To extract range-over, set “0000000000000100"

3 CPRI000 %42 DCS -5 Jo v B0 Ha 41 A%



14

FEAR, A CPRI000 #% LT %48 DCS - 5 B8 (52 5 BWFFE - 103 -

2.3 HrEAEER

MELTAC-N DCS &5 75 il i i 112 8 1)
RESR S BLBR A (E e T RE . PR A A ol A A 18 5
3K, #£ MELTAC-N - & SC B8 (H D) g, W75 278 )
o HELR A 22 58 S HEDR B HLAG ( RPC) 2845 S5 AMLAT
B ImEE (2 2 4

HLAREE (502 58 1 BT R R AN ] 4 T .

TN TN
L e e
B GEIN(T) T T
- ) )
l R ] 4 JEHER(T)
ICT T pa— f b fe—-I
) ,
= fE

(b) S 2R
B4 B (e e B L

X T B AE (E 40 D BE ML R T ke Mo A% Jak
AR B0 LSRR A 5 B (E R e D e, TR
TN B I E S AT () B e J5 B (T) BBk, L n]
LS B A 8 1) IE B 48k

MES RN HIW R 0 B FS B, (F 5 1)
PR PR L G S A T . S5 S T A
Wik 17 B A5 i 25, 15 5 VIR A e 8 1% (51
R A PR

MR AR5 5 W 2k ol A% SR AR SR R, B T4k
&0 AR T A 5 70 A% Rt 5 5 B T 2 1) 17 1O
TRFEET5 ms ~ 100 ms J5 BRI S5 5 5T a2 A 20 W 4 R
HZ R, #2508 A 3 5 1 AR R, 15 (4 s 915
T, Wi R L AAE T AT R 1 BB R
Bl a2 SR B Y T O T AT R W s 2k
HLE SR G SR R R B 20 R AR i o

TINALE S RE B B, o T b5 5 2 (i
FIWTER 1722007 ) B R T T B 20 R B s
S A F WA J B0 S8 B AR (4455 ok
SIEH 5, JEwE T B A Bk (8 U 3 o 1E F (S S
Fith) o

AT 2 DUAES- 648 (H 2 4 1) 52 I B A A [m] , {H 2%
R DCS V-5 F: 4  LEVEL 0 5§ &% 6 g fa il LEV-
EL 1 (& DCS V-5 48 [ 12 Wi S b s HEBR fg
LR AR, DL E S (HE/D7E CPR1000 #%4% DCS
FEFTIIREE I

2.4 BREESIARST

Db B (B S 7 58 784375 i CPR1000 A% LT fiff
4% DCS MELTAC-N ~F- &5 (1455 i, g 56 1 52
BA AR K. I BB (2 D) RE i & 755 I8
SUALE SR (S 58 R I R B (e A
BCBUE B — TR E BUE) A 75 5 B B 4, o4t
X A A TN T . TR B R

P AERAEER AN 4 AR5 HH DG T U032 4 11
o7 Fsf (ALK 32 B SZ WA T HE A, I H T AH SC B4y (B 2 4
WHRAE T T SR AR S, AR ST 1 0 T {5 5 AR
SUBLRE CPU iz g, Rl Xt PR (55 H
B S5 A RN E s (E A T i 5 O, BT 75 S
PRAF T — [ 50 B [B) B PN RS0 a  B M, % F CPU
P BB S A ISR K™ . (55 B (L
BN HiF5 CPR1000 MELTAC-N 4% DCS -4 J52 o HE i
P CPU fifai . BTl (61 5 1 HARAL
A (R HECR AP HILAR ) CPU i oy & 8238 T iR 12K IR
B WEBEES , FAAE CPU ffif i An i KUK, PRIt e
B H ST SR TARYE T AR PR A TR %%

3 BRAESEIIT R

R T DT S TR A T B A (E Y T R
RPC HLAE CPU f i (A FI SE R, 575 X0F 045 (E S 90 7 58
HATIRRE
3.1 7 SLC/SRC M ITER & E &

XF TR EAF 5 i RPC SRR, 520 i1 & i 1 3
ATE SLC/SRC (& 8 BAH S e A0 GHE) BI15 5 1%
BB I EAEABOR CPU ffif i 1) SLC/SRC 4545
il 48 4 ), SLC/SRC e 45 {8 52 38 J5 3 an &l 5
Fis

H=no setting E
L=-10% B0s H=no setting
oeees 0---» CTEC L=-45%

RPC Al
[ 71 [PORR gresenes
| R EERG R
Ll AR S SR EE
LE . i2 EEEGE
0] i3 MSSERPC->ESFACRESFAC->
o GO0 L st
n m@’ ﬁ
&

{SSHERT |, B DUEKEIRIEEYE
SRERER , FHVTHREEDE

SLC-A2
SLC-A3

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

T

K5 SLC/SRC k4 fE s BT i



. 104 - HL H,

T & %34 %

DUE BEHCH Wi 44 (H $AT 4500 4 L AR
AT, DUE BEHCHI Wi 17, I3 2o 2 sf R A
HoE P it B (607 ) o [RI3H AT AT o sl A
o Emha a1 o Ho G5 KR A ET e &
Ji JE 5 FH A JRE e ke (i o ) Bl (R R B ER T
HIERTAE AN A, B3 K T 2R 50 1 5 Hi Hh A o o s
] T ZEWAH T RPC AU 1% &, T i SLC 52
LB (E 1 B DIRE , JF H A Rk s ki Bl ol S 58U A
BAF DI RE B AR B T B
3.2 7ENC WXHUTEHREEE R

MRPEBE T K, 15 5 FE R 9 DCS MR 4L, Bk
TAERE DCS 2 518 8 i 38 1o 1R % 24 )
DCS | 5 4iaH, g kg FEHNES
TAERZ G DCS A2 48 Thfe, Bl andE#% g DCS — 2
14 7R S ARG & s il

Sk T SEERLERAR (T RE T AEAZ S DCS 5 A5 ) 52 21
BB ETIEE , WP X% 9% DCS 7= — g 5, PRt
FA E TR & AR K DCS )22 i 1
A R MARRZ P B P TIRIE O0 , AT 500 B
B IRER 2 59 DCS @il AR 9% DCS [ 501,
WEG T A% DCS M) Bl (6 15 &, Wi | TR 4
DCS PSCHYF- 5 55 i, B4 (E D e i i R FL B fay o
I HASXF ARG DCS A 1E #8773 U .

3.3 ABEARSMRIEIERLHE

PRSI A Sy S S T AR (D) e Y ]
I, 5% T is B tA e, ke S RPC HLAE 2248 CPU 14 i i
HALVE R RS o RIS e, B0l L Y ds Rk i
ol T BT il R R 0B R s L BRI T s
SRR JE B (52 AL B CUP fa ] OS2 I 8/, X
LU IRRE T 5 58, RS S 09 7 SR LB AS S A% 9 DCS Iy
T R G5 R 0 P 25 B A 0 T BB H I RE . T
SR A 1) S LA A% 380 AH DGR A 1 il 4 4 o e, RS
5 JE P AR | A 118 7 FSF T 14) B84 10 ) 55 e 4 B o)
o BT ERAE (A ) 0 & T OO R T B
Bt A T AR 145 38 i R | 0 R 32 B A R

g (7 RAELOI I T RV (B 3R i H
14 SRBEYLA T T RUF S0, BE s R R, A
WFFE 1 B (E REAS 76 T (5 5 B BRI o0 SE B e

A5 AR

B, JF B, 7 R AA X DCS REe1 CPU i fif i
BLR B9 52, J7 %8 SE Tt CPU i fiaf o A 4 A

4 ZERIE

ABEFEXT MELTAC DCS “F- 5 (915 5 K202 Widil
HHEAT T 0 HT, X S B (A2 28 B T T AT5E, B
TE TR RS IR T 58 A TR B N AT fE
5 CPU f faf AR KUK , XoF k45 {EL T S8 #EAT 1 20 #r 3
B, %7 %A% CPRI000 22100 H 5k 55 it , 5 it ) B2
AR R4S (L RE 06 16 UM A5 5 BB 17 0 1 S BT #4 3h
I H TSR X DCS RGEHT CPU f7 fif i iR Y
SN, 7 SR AT A (A CPU i oA
A FEPREOR

St R W], HF 5T CPR1000 % L) #4% DCS
RN KIS S ALY 232 NI < =R 1 NS

£ % X Hk ( References) :

(U] XURE Zo. R il B S D P AILA 2k vl k4 {20 A F 2
[J]. o F# 585K ,2012,32(4) :416420.

(2] #Rifgiée. CPRIO0O #% ML) %424 DCS WH5E[J]. PR
5L,2012,2(24) :295-297.

(3] virs]. ox sl Rae ez ) /[T ]. PR,
2012,5(9) :219-224.

(4] ZERE. 25905 DCS RG],
3 T#E,2011,32(10) :23-27.

[5] 1IEC 61513. Nuclear power plants Instrumentation and con-
trol for systems important for safety General requirements to
systems[ S]. Geheva: International Electro Technical Com-
mission,2001.

[6] IEC 60880, Nuclear power plants Instrumentation and con-
trol systems important to safety Software aspects for comput-
er-based systems performing category A functions[ S]. Ge-
heva: International Electro Technical Commission,2006.

(7] ZEB. 5T MELTAC-N “F- 5] %44 DCS 3 M 11
SO M UE [ )] HLs TR, 2015,32(1) 123~
127.

(8] EEHHS. B 7 A il 3 4 vh e i B ST 07 £y 1)
fiphTr S SR )T ARHL J7,2015,28(10) :30-36.

[4wiE: I ER ]

FWL AN, IV L 5F. CPRIO00 #%H ) %4 DCS V- A8 (9B SR 5E [ T]. Hls TR ,2017,34(1) :100 - 105.
WANG Shao-wei' , LI Gong-jie' , SUN Wei, et al. Default value realization research of CPR1000 safety classified DCS platform[ J]. Journal of Mechanical & E-

lectrical Engineering, 2017,34(1) :100 - 105.

(HLHE TR ) 243 : http : //www. meem. com. cn





