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Abstract

The special safety svstems are incorporated into the plant design to limit radioactive releases to
the public in the event of an accident. Wolsung 2 is better builted than Wolsung 1 by 84 design
changes for new approval requirements, codes & standards changes and manufacturing changes etc.
This paper analysed and discussed the design change items for nuclear reactor safety system and
needs development of design engineering for digital protection system.
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SDS(Shut Down System) 1 & SDS2 low level steam generator trip instrument
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redundancy(DC #1)
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Qo 2t T A7) 4] R5olA SDSI, SDS2 F71HA7] A4 EYUSTE HA
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3.1.2 SDS 2 On-line Poison Concentration Monitoring(DC #2)
AT 71E FARGEI0R AR AFed 4d AP dAM AEHF =8 F
A QAT DA 23401A = AL Ao)g HALI(DCCIE ©] 83t A4H L2 Poison
TankWl A% % (conductivity)F ZA3le] A4 Gd. ¥EE &uRlez RUHPSA o
Al HEA 39 AFLISDY MIAEE 9.

3.1.3 SDS 2 Trip for partial loss of flow(DC #3)
3 O d 4 JFHX(PHT P/P) EFC & Q3 “partial loss of flow"E HZ8 7 8
of ¥4 157dM= A54A%e &7 “¥(outlet header) ROH #1, # ¥ wH A
d F$A% SHA(PHT High Pr)& ZUHEI fPou 27 Z# 4TH(ROH 1,357)
R5o4 "PHT High Pressure* & ZAste] A= 47d] ZFlA High & Low ¢
AZE FABE 3otk aga Frtoz 93 AIE 7HAR T3 Ad AA 7]
3 QAR &3 70 %ol3lolM A2 HA 7} HPsA FEE e 7S MR

3.1.4 SDS 2 Equipment Room(R-113) rearrangement(DC #4)
718 QAR A 2 AR AT FH A$77F AAH e 71714(R-113)¢] BF8te A
AMNA, Aoz AT AL77F Fr71H0] 71 Fole dEr7t A slo] e H(rack)
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3.15 Shutdown System Software QA requirements(DC #5)
A2 AA AT HFEAPDOA i@ At 428 7FA 71F(AECB)9] £ZES9]
FARZE 8 23 2 Q=g dude] AFd 2 ¢d AT AZE 9 Fel W
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3.1.6 High moderator temperature trip on SDS 1(DC #6)
71E 94 1371 7H4A B W4zA 93z 29 d% 3d(Set-back)e] #T&A 1
€%, 9 94 IH(Step-back)® %A 149 WEE 4R &8 FUH ol
F71402 AR A 1FA AZA F&EA 12z EY WU4E A loss of
service water flow”& tjn],

3.1.7 Low power auto-conditioning for several trips on SDS1 and SDS2(DC #7)
712 94 137194 HAY Aol e 4xz A &84 EY A J5E 3
Qo] o2 AT A9 YA o]Fo] A 237 PDC T2 93
A AFoz QAR A 234 B EY d4d EY 7% F4A.

3.1.8 Programmable Digital Comparator(DC #55)
94 157] 922 AA AT A4k7], PDC(Programmable Digital Comparator) ¢ #|3t
k9l v]=F Data General A}e] Azt oz Azg J=dolz WAdo SDS 19
ABB Al P10, SDS 2% PEP Modular Inc.®l VM 3022 AHA(FFAE Marsh
Instrumentation Inc. ).

3.1.9 Display Local Error Message of PDC in MCR(DC #79)
HA(SCA, CER)HIM AR ZAn &8 FAo Mo FAYe] & 5 YA & o=
A, DCC Contact ScannerE o]&3la 25 ” CRT < AR W|&o] AAHAGY A3
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3.1.10 ECC Control Panel Modification(DC #11)
FA o] PL-30 943 v x4 ¥z AFECCSHTA Wi 37 Y42 AECB 4
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3.1.11 Additional ECC Heat Exchanger(DC #12)
ECC %59} o145 T4 95 100% plated dmdr] 1) R &% 2§ F7)
3.1.12 ECC Leakage Collection Improvement(DC #13)
BzZtA A4 ARLLOCAA] ¥l 4] Wz AlF &3 Fo AFol F48 o Service @
E AHZ M5 B T4 AR 9 Z e YR E Fo|r) HE T4 4 Avivp A4
3.1.13 Improvements to ECCS Unavailability(DC #15)
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AT AA % FA4F A 8 7% g1 52 FH A% dFE 22
3.1.14 Improve HTS Liquid Relief Valves Control Circuit(DC #69)
SDS 1¢] 7]Z& “PHT Flow Low” test loope €A AT A7l AP(SSTIA] A3+
J= 2939 HS-1D Z& HS-1FY HF A& EFoz uAYAL] d4¢ A%< 9
A 2 WE(LRV)Y ARe fEsdn glenz B Ao Hz=HEH LRV 2UHY
2 % F= AE ¥, 5Hsn WeA ARE L€ LEDE SDS #1 ¥dd 4
st FA FLE AN
3.1.15 Shutdown System Loop Additional Isolation Valve(DC #81)
SDS 19 71& “PHT Flow Low” test loopl ¢tA A% A7) AIP(SSTHIA BE F29
F7] FEE AY WudqA JAEY Moz QA FAHo| WP F7) FFE LB
YA UEHE AA, JAE F3 FA.

4. 7% X213 AFA (Functional Program Specification)
. 429 AAR B3 ASL 12919 Microcomputerd] ¢3) 7ASL °]F HFH € 6
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H, D 299 =¥3 PDC(Programmable Digital Comparator)2 74 €4
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g2 Yoz £3357] olale EFY 2R AMgSte] 29 7% g £

z} FAFE2 71% 2 Process Trip Parameter ¥ ¥ ProcessA 3 E& #AIS o] 4= &3
23 & A= 234 d44 ATYZ(PHT Pump)® W EE=(F4pumpE-22 pump)
we EY AAX(Trip Setpoint)® PROM(Programmable Read Only Memory)4el A4
ZzaRed os) AT AT FAY ProcessATETN AFLE ALY EY 4R3A%
vwste] oS Wolus A4, i 92 FA dHAUZFAXNB/AWIEUF)E TFHIA
& 52 NFE EY 23d Ry AR2E 7173 FAAIE Aotk

oY F42 9AZ B3 AT doixel FFHPDOY dFe Fadn 7|Eo] I
I dReH, gAR B3 A% AZ Ao Bokdl AFEHE 283 A=z /B B A
Z(SDSHL#2)S FEF AN Al2solA 45ty JE T2aPL A2 BF AFAA o
F 8% 98 sx JYE Aot old wat sH=dgoHd 1 B LZEHHY A4
238 o] 7]% Z=2¥(Functional Program)®] A}kel] dis) 71&stna §f.
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41 W&

AFEHPEDC) A =35 7% 229 (Functional Program)2 obeie} 2 W&o
2 A% AA(System Engineer)ol 38} ztAlHle] o] 7Ro2 dlo] AZEJOIE 7
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. General Concepts
- PDC %1% 3 (Input/Output)
- EY] W4 & §rE)(rrational), & Al(Immediate), A< (Delayed) E§
-9zl 23 9 Py pro) o &G EY 4AX
- A A EY =3 §4A
- B3ald A% 9 High Spread A X
- PDC Z+#A] AA](Watchdog Timer)
. Self-Checks and Error Annunciation

- =23 A A% (Checksum)

- AXEQo] 3 F 7 (Sequence Check)

- Analog A% 53 77 (Wraparound Check)

- Digital A% 5= 77 (Wraparound Check)

- A9 94 HZA(Identity Check)

- PDC A 2 o2 o)A A (Error Message) F3 A¥
. PDC1 & PDC2 Common Functionality

-FEZ ¥ HY
o] 7% 71(Ion Chamber) 22 dl4(Log) &
ZA424% & 71(Flux Detector) B4 B &9

- o]& H%&7] B A3 (Linear) &9

- XA} &7k (Compensated Power Values) ¥]a
. PDC1 Trip Parameters

-4 54 A% A FFESDSD, 4 4 AT A A(SDS2)

- 719k71 A4-91(SDS1/SDS2)

- &7] A7 A9 (SDS1/SDS2)

- %A 1L%(SDS1)
. PDC2 Trip Parameters

- 4 &% A% 1 ¢=H(SDS1/SDS2)

- 4 ¥4 A% A A=A(SDS1/SDS2)

- 7] 247 343 A 4=A(SDS1/SDS2)
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42 PDC 44 34

94 237] PDC 9 38 44 54 o3 2o,

0 71719] 74 @ 7% HeME 94 15719 AR 3 A% 71 FEUA o
HFuige] ER] AAA M7 2 EF] W4(SDS19 #&5A ek ) 43,

© "PHT High Pressure”(SDS1/SDS2) ¥ “PHT AP Low"(SDS2) E¥ W4 delayed
trip 71%5°l $719.

odx EY Hifdr 42 &3] MEYdy EFY o] HUZE EFo] HA gA
e 71%%E ngEded ol 94 137dME ol HEV Y df(Log) &Y wtd s
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43 22 A (Program Organization)

Power up
!
Initialization
module
l
——— Selfcheck
module
{
Power Calculation
module
!
Trip
module
l
Watchdog
module
!
Digital Output
module

44 A EL S AAGA qels]ol 3 Al (Software Design Considerations)
AXEG o] MAA= AECLS Safety Software design groupolxl ZA3 “PDC Quality -

Project Plan” o] Aol mtzedl AR A2 A AF(SDS2)e] AAA o & A3

o tjalA 7&gt

441 ¥/ 9 PDC A&

gl Aol F (PDC 1 & 2)9 A& AMEE] 244 M2 dE 5H3Q 7152
s T2aPoe] =] Y= PROM FAlde 7154 Aozt s Addd 45 a@
3l] Algo] HX] %8 WA (A Identity check )7} Ho] Aot
442 9 glo]|(Trip Timing)

EY ®H4E "HA-RISAD/OSE EY FAPA E95d  ADC(Analog Digital
Converter)dll A Z7} $A15W 100 msec ool 7Autsojol 3t} XA EH(delayed trip)oll
g Azt AL 7 EF 4 we A
443 E¥Y W49l 57 A(Independence of trip parameters)
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5& 813 A% 38 8 A3Y TH AEE Addae /1T 5P E )
A}, 53 - 78 AG BEg olF I EF 7|e2 FEIMA AfHoR 1 75E 533}
3l BE AR 9 XA AA9 rgx AAsAe <t
444 B3Fe)R old =1 Al F.(Irrational Analog signal) &

dutd oz H3ed AX(alarm) A AR oldza A A5 AN FHEA) ¥
& o7 Hojd WflolA] A= o] . YA A T3 WS ASA e H 9
ZBR7F W g Fo] m e T & PR e OE E2PeF FAR B F 495 Ao
50 mV SlAElE Al Aysterics)  ®3 (dithering) & BR37] 8l wAA AR FA X
(irrational alarm limits)9} % 1A} 7 W.(spread check alarm) 3tA|xlo] &&= o] B} kA
g o r FaEA gt

AE EW, ¥(ow) S ZH FxFo) 850 mV ¢ AS, ARE 860 mV #tdll =
Gt AY 1 olstd w wAEA ok a2y AR SAs 2 A37F 900 mV ol &= 7
7-A SR ] A= ket e W o R ¥ L(high) Bl X F2Fo] 4550 mVol
ga & u AR 4550 mVel =eEtd HAaht AR AT 4500 mVolErtA oA
god A=A g adn G EY W5 FdA & A ol oldza 4ol
PDC 2 598 7% 2 A% did] #A #HAMspread check)?} AlE = ol 2 A%
g A M e AT g dA A R A% gkl A va Ao] gloz P9
Hi F8A ARE W3,

445 9l A4 2 @ &HCalculation Error & Tolerance)

A2 EHo) o3 ARHT EY AHAAANE + 1% FPUE HYEE siA{oF @
446 Z7)3(Initialization)

PDC7} 2713t5W 7zt ER 45 oud et wix] Z3joz Eo] o] A
wgog s EY, FARA 2 d vAAE DO AYHI EAE ofdRa E¥L 0
volt2 5o 2] gk& 47 olslz Hojxof g,

447 AAE 8.A(Reliability Requirements)

SDS2¢] &8-% %3} Ho]g-&(total unavailability)2 103/ :do]n, H-E(Component)d
9 8¢ vlolgge 10 /o)) AAEE A-¢kA A A7 (fail-safe design),

2] m A F@AHSelf-check) B A eH(Diagnostic) SA1d) a4 A=A
4.4.8 Inclusive versus Exclusive Comparisons)

o2 gr|sA] e 5‘}, H]EE SrAF wgo 2 o|fo] Ao} I, o F EW, EY T
AR xyo® oldrn 91 A% AP v B9 input = high limit & ¥
33 A und A 0“ input <€ low limits 2 A}g-3jof 3o}

449 g Ef AAX A-F(Provision of separate setpoints)

) oldd AE Fxo FHHAE AF EY AT AFA Al o)A dlgdt

7] A8 vlmd @2 Ko Mg oo gt

I
e
) 2
%

5. 48

o]z} o] B =FAqME 718 &4 U &AL FdAN YAEEs) Mg gl 8 T4
2% Al 4z 1 ASS AT 94 237 AXEE 1@ B $8 v
AME A- AF Ao] F-ofe] AA Aide] ool 87HE AFAM F3, ¥i4L BT
RPAAZ £ =FAA 7143 AT 4ANF 714S 530 83 YA BT
AZS B 2nd AF UdAd 13 A29e #EH3AG. 53 FF T4 FL) =
dell tinlete] A EA R HAANA 71EE Add HESS @l 7S FHdoF g o]
£ 939 3FE Y A2 B3 AT Hgo T AFHA, 2 B sF=dol AR R
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