60 | Column =# - s

LRI o % L e
DIRER) BETHRIN

Design and Application of Touch Screen Calibration Function of the Safety Level Control Display Device
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Abstract: The safety level control and display device is a man-machine
interface for nuclear power plant operator to interact with digital
nuclear safety level DCS system. It can display the operation status
of nuclear reactor and the operation status of the DCS system's own
equipment to the user in the form of graphics and text. Users can
operate the field equipment through the safety display equipment.
Safety control and display equipment uses touch screen to realize
control function and monitoring function. The accuracy of the touch
screen coordinates will become a key indicator. Long-term operation of
the resistive touch screen may cause coordinate shifts. In this paper, the
needs of the touch screen calibration function are analyzed, and a "four-
point calibration, four-point confirmation" touch screen calibration
scheme is proposed. The scheme is safely analyzed and designed.
The calibration steps it elaborated and implemented verification and
system testing on the products that realized this function. SCID, which
realizes the touch screen calibration function, has been successfully
applied in the first set of Yangjiang 56 Unit.
Key words: Firmsys, SCID; Touch screen calibration; Application

1 5|8

I FE 2B FCIE RGN LRI “HZE
AT N TRIEZHEZ 2, "5, RER ﬁ"ﬁtﬁ
BEEMEAY, Hf, BLLRDCSHEEERZE

B T 00 N S R HE 22 2 S HERD T 1R 22 IR A
HTHRARE R, ZREZ, ZeP5%e, ZHiHETE
IZAZ AR DCS E AMIE R 4R i, ThiiX —
B, PEETEE AR DCS— MRS
(FirmSys) A TRERFTIRH T s,

MRS EE ML AZRZ 2K
B BRIRIT ARG 6, ME2Edl 2 R#7TSCID
BFirmSysEE W AN IREY, #E0 AR CF
975 A P R R N S ARG Firm Sy s A< 5 1%
FHHNZTIR, 558, FAPIERT DR 22 BoRIREA
MR HATERNE, BOENNAEEERIREE, 5
IEFERIZT 2L

ZRRFEH ERIEE (Safety Control and
Information Device, SCID) FERZ LI HIH
M2 25 BRI R TRE,

LRI EIIEHI IR EEE

(1) HEARIFEIERAEHITRE, B4
. BN, FENETIRE;

(2) BEAISHIRERIZHRE, B4E: FaEY. F3)
A

(3) AT RLZ LI EHIIE, G &
i, Fapfstl OR&EEHl, EFLRE) %

TRREIIIIRE, TH:

(1) ZeRPUTHRIRTS 5

(2) ZRFHER, B RIFRAESE
PAMS (HHERMAGTSH) %,

(3) BEMSSEEIEI AR R, PisHidRMERA T
TYIRE;

(4) kBRIFRGNEBREN = ERERIE, %=

R,



20209 AUTOMATION PANORAMA © O]

BIRTF,

SCID A fdsi b 77 AU se s _ BRI HIThRE, Hif e
Btz 2O TFRARIEZ K, SCIDIZ e <
TER AR/, SBATZOWRIA, DA LEIRER(E,

TR TR IR E R A MR LI HIIRE. K
MIngE, Mz UL, filds AR E I R AT R D
MIERGRIREER, B, A AR A fs
BRI SHRER — X BIR I ROAREATINIE ST
Fo

ARSCORERS I 22 4t 1 SCID AY il 5 R AR HE LI RE A 75
R, RSN AFTINE,

2 MERRERRD

SCIDZFirmSysF & EZANEARE, BF
10,4387, %4800 X 600 LCD TR pE, SCifil
B No SCIDME R @M EL100/7 IRLA L, TIF
ILEEN-10°C~+60°C, e TAVFRFER FH 25k, e bE Ak
RHE MO ROy AR R R, HEHE
RRZaReE, BEtts. REantey, A2%K
Ay KR, FERESERIRAVRNE, AT AR Rk Al
#®, BITAVFN AR TZ8— s,

SCIDHfief 57 F1 LCD Z s 2 P A7 R4,
fildE R A ELCD R bt EL & SR N A 5 F A fi

FRIERZE, WELRR,
/Mﬁﬁ

/E%ﬁ

- +

El mERSETRESANTEE
SKR R A UM A 3R ] RE S Bl B AL b 75

(1) SIS R AL T A o ) J 1

P E A B T RE = R W SR PR R R (R ZUAY
HYE, ARG DU R IR S5E) ®o T 8B RT
REVENE, SRR E R A, ISR

BN SEAR (X, Y) R,

(2) fdpr eIt AR —5

FREARR L PH R AR R D R TE B NS
RS, EXFETMR, £ TZRERE, fit
BRNSNEERFE—EIRE,

TERER LR BESHCT, MR EREl
RPN H 2 R 5 B DI AR T (R A

(3) fERALRITESEAN S

BT SRMEFHEEFEES, BTSSR
PR AR5 (0 F 5 B VBT A AR T 5
28, WMRERTESHCRGH, HRIEBITIHE

AFRETE WAL
(4) BT HERAMLCD R 2 AR A2
[ER#%

R HE LRI E S8, SRFMLCD 2R
ZIAELE T RN, NSRRI BIRmE,

RIBNUREGO700FIAH X FRIE, 456 SCID il b7
TR PR T DAREEE B B PR A T S B R R

2.1 IHEEES

SRy N i B K B IS AT AT E Y ERAY AL AR R AS
SCIDZRAE IE #124THE 0 N R A (e 4 TR,

2.2 MBEEK

I A RS e e BT A SCIDT L 2R FE
R, RERIURE BB SRR G B IR+, HRkE & fi
RREIEEIERER, FRERTREERTESFEAE
it RN AT

2.3 =2kt

(1) EIEZPAEEFRE R AR, AR
REER;

(2) TESCIDZES T T A 37 B fl 5 B A7 Ze A e Th
BE, MOIEFEAFRER AT DUBH, HRHES R AN E
HIAARIT R SE, W= IR R eI 2 TEE;

(3) TELRHELRRF AR IMERIES, BREE
TR LR IR R

(4) fE&ELES, NEFERERERNES
b, EATHERIZ T,

2.4 ANEFE&T

(1) fESCIDZ R E NI B R e LM e
TR AR B R,

(2) ERERTIAME, REESRAENS, 85



62 | Column =# - s

FHERRINR;

(3) FRMHEARIE(E % R FERE R Al 2E

(4) B R RABRIE, 7750 R A
IR T 04T, HEATH R

3 MRRERESFIGIT

AREMRMEFEE, AR, RS RETTH
R 2z 7l o AR A R AR R D RERY 77 6o

31 RMERERRERE

R FILCD BRI AR R B AN — B, E
GG HCR < Ja RS AU AT AR R 4, AIEI2
FR. FRHA R R 2495 346, FBAA/D
USRI AR D B, AR B A T I R,

fi o AL b
/ Y, [0,2048)
—_— - X L
SR R B AR bR . [0,800)
#
+ Xy Yp)

Xi=KoX,+KiY+K2 @
Yi=JoXpt JiVot]2 @

<

(009 ‘0]

v
4

E2 MIRRATNETRERZERNRR

R RS % NE, WM ATELCD &b b
(IR AL FRAT IR B 418 HE D B A AR 2 [R] (o
A2 (D . Q) Fr,

X =KX+ K Y +K, (1

Y.=) 0X1>+J 1Yp+.] 2 @)

X D). @ B, YRR
AR, (X, V) BNNAILCD R REEHHZ AT,

Koo Kiv KAJow Jov TS BRARAR I S

MR (D () AR, MREAK, YR,
Y,), MEGTEARADEZEREK,. K KA
Jiv Joo

X — Mg 7 77 R LA A 77 AR 2 A I A2 b 2 A A R
HER I,

32 ‘HARE. AR SRR AR

R R IEEERBCE : MARE. =8
e, THRURIESS, HrPROER oz, fdsih A EdE

(8702 ‘0] =~

<&

BRRERE, HAkEIESEAREY, ARSERAMS DU
BetE, PYSRIN AR,

3.2.1 {ELAGME

SCIDHZ L5 57 fE e HEThBE, BITE IE W I81 1
KW “VER TUEHFTYE W™ 5, BIEA R
TS M\ Sl B A e DU A TR TR

“VERT WEEETIINEEMERMISEN, %
TEPEE M S Z2REE N TRt R, R
EHERNR TR e H SR, RikET
LRI FE, EMEFREANCEEE VER T
Ho, fERAETTE S A E T R—D B 324,
TEMHEE AR R RERS A DARE R B $H0R [E 235 B
T, AR AR R, Cad T IR E RN
SCID H i AR E S5,

3.2.2 WHESE

SCID R FRELARHE AT DAoY RPN B A HERD
ECRORRINGT B, L4 BE,

(1) HeHERTER

RRERERKE E (200,150) . A E

(600,150) . AT (600,450) FIET (200,450) £
TR MBEASREAN 7, BIEASURIERES L
TR BRE R s D, BEEREID RIS
VAR, G0EIBATR,

TR b R b
+ +
1 2
fit sl

4

EB%D%@EW&M%EW%%E

Epopiont S EINARIIPRCE S LS AN
MEE R, TR AR A ) B AR AR 2 (68 L 5 L A A
REGESHFENRIIME, SBOERITERA, AR
TERHER BRI B RS e DI A LT R N R s T




2020.9 AUTOMATION PANORAMA @ 63

Ho AR D IBHRIE A Y B AR T

AR D 5 1912 5 A b A ) T A bR A T
—HTT IR TR, B REA R R RS — A iR
bRt ESEC K Ko KA T Joo

(2) WA

RREMBERMW A E (80,60) . H E
(720,60) . A F (720,540) FI%ETF (80,540) fAE
IR MZEAAMREFN 5, BIEAAST TFHL0,
WEAFTR, A PREZ R PR G IRIE S5 220 fR15
M ALFRIT B S BRI B B S A AR,

R R
|
5 6
fateti | B t
|
+ +

8 7
El4 SCIDAMRRREMRIANERREREE
L BS EI B B AR s CAIATIB A
FREFTATEL, ANRAAREENTET1253E, NIAHIZS
IIIET . PU MRS s A B i, M AR B
WHERY), EERENH BB MEREE, FESE2S
RIS R AL PRI B 257 (8 2SCIDAISPI-Flash /1,
3.2.3 WHERSE
SCIDE/REE AR R Ee R (. %)
2 BIEHEE S fER A SN ERE, AT E
RIER, £267% ESCIDM(EZ &Mk A 2,
PSS AL THERS FE AT A E R — [ B AE

I
SEXH:

4 FHERIIMEA

IRTESR H A AR R AE S AT RERT 77 %, SCIDH%
LR TS AT TR I, A RIES
N RHEETEEIRE, Bl SO R LA RERY
MERGEEMEMLS6 SHIA, HiZs6eSHIHSF R
AT T RN, HITRES AR &
B, NMAGETH - MEEZRRE, ATREOWR
NGHERE, NRBRZEXCIEERRZ —, WITE
EFRTMRT, FHTHRHEIRSIEEE, B, M
—. BE, #ITRORXRIERET P EREA,

KRG T L 2P F B HI R R 5t
T (FirmSys) & 22 Hl R BRI TELMUED
RERY T SMPURZ MR RAA, FEt— R T fd
POETIRERT AN R AT, TEULEAE BIRH T “TH AL
e PHREIA” BRI ELRETT R, TREEMD
WER, BMMEBRM DS, 77 R e L SRR
RER, T REAEREEERFEHRIT RS
FIREFRL” FA LK, HESMEAETIRE R,
AL R, TTRWAE, thRE. MmN
TR 2TENAZET AR K,

H % 200z hl R B E R CE S M
FLITE SR T AN, EHR L AZ A5 S 4L
ACEXEBIH MR, I EEREHRERRIET it
R ERTIIRE, MY R THIER SR E L i
71, NEREREBFOEREI EHE" BIgEER
SR A,

EEREN:

MEE (1990-) , &, WAA, &8, WHMIRTIRT
FRRRTIRERAE, TBMEHFUIUERSRINRGE
M55SRt IF.

[1] &, BEFFirmSysH = RE/KEZBIGR R 2L HRFURIPRFIRITEIR[]. BhfEEi, 2018, 35, (05) : 56 - 60.

[
[
[
[

2] 1578, RERERIUERS(FirmSys) PG RAMR SRIM[J]. BEhLiF, 2018, 35, (08) : 66 - 71.

3] 8. R R JITHI R REENREIRIT]. BEKIE, 2017, 34, (08) : 68 - 73.

4] IEEE 7-4.3.2. IEEE Standard Criteria for Digital Computers in Safety Systems of Nuclear Power Generating Stations[S]. USA: ANSI, 2010.
5] 189, EBAANR R RER AN R SEITJ]. FutENER, 2010, (06) : 35 - 37.



	未标题
	空白页面

	未标题
	空白页面

	未标题
	空白页面

	未标题
	空白页面


