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ABSTRACT

CFMS (Critical Function Monitoring System)= IXI2{2tMAQ| HIAA|O| 2F A EXHBE
HBsle XIAIA”o0|CE B AFoME |AXIEUNMA 27 38457| CFMSe) sl i ozt
2 HEE s8siich CFMSH| chdt x| ¥ HE UBAIF|= ATt CFMS SHMA7 2FE
oA BolME MIE = UsX|olf chst QTS EfEH HIe| AlE HMAISIRXL SiCk

B AFoME QIZtEEs AES ZAXel MHAE HAs7| 250, CFMS AAloAM ER38 212t
Zst B2 JXNEln HIUMEXE J|asste Zt2E =23 & (Human Factors Engineering
Program Plan; HFEPP)Z} AJ&otel Heint €2 LHEE 7|=5ke &el ¥ dF5 =203 A
(Human Factors Engineering Verification and Validation Plan; HFE V&V Plan)g 7Hgts}iCt

CFMS Ao cist olzZta3sts ol U ZHEEZ 28164 CFMSe| HE (84 (information
availability) 2} 3401 =&tA (display suitability)S 201510 HE 7}RA0| &0l2 CFMS A7 QAA
oM HolEl MEHE FSHCZE 3t ERIES Z=1t CFMS #HHaloM NHB=l= HEe =58 dlu
sozM $HS|QUCE S MEtao| ol HESSE MY, HEYA Y, M2Jt HE, AHHE 5
o| NS H3510 sa=(QCt TR oA BUHLE FE M DIESjore Ao HAESSS
MAESID HAEYAZ Jjgsiien, 22i38 MEIIEL T HIIB 535101 $#=qct =8, 3
o] xafgtAlof CHEE MMZAEE Fdsieict HEZMUZRFE WHE 2HEEE HED (Human
Engineering Discrepancy) 2222 F2|s10{ Mol HIFSI=E I

(o)

-t

o

1. ME

CFMS (Critical Function Monitoring System)= AXIEEE 4 ZA|AIE2| YEZAM, £ 3845 7|0
MX|El O x| EA|H S(Safety Parameter Display System; 0|5t SPDS)0|CL. CFMSE= TMI-2 2{M A}
D0l Z JIEE0|HL HA=ElE DE Mo dX[s{ol & SPDSe| MRz w2t dAECHT]. w2t

M, CFMS= HIF4 & HlgoE Sob U4 HHYEE EItsin o] 71X Z=X|e| deg &AAlskE

i XY oRE ZUAYIL, 23Nz M 5 2|7
ol elz@stol Ago| WR3iCh CFMSS| MAHolME SF2l0] Laao| obd AEHE wan Hefsi
mEsten =28 37 ol2{8t JI= W X
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(Verification and Validation)2| AgtoZ, QIZtZsts Hrle| HMAMAHE HYSID stHMAoOf it H

7te 85U

2. CFMS AHofjr QlZt-Z st

R

2o 43

CFMS a0l eiziZstel AAXSl =28 2lsiM oIzkEst ==I% & (Human Factors
Engineering Program Plan; 0|5} HFEPP)Z2 X7|CctAjol 7HetsteicH17]. CFMS HFEPP= CFMS2| 4
2

A=BYoIM QlZkEst AR ol He ot WAE HAIS SRl BZoR, CFMS Mo AoiMel 2123

=
st Mgo| BE, SEE DU s S¥sls JeX ZRIUWO ofla), eiZkastEe] 2MT} 7|
&% ZRIUS DY 98 BRTE Y WA S TAISICL CFMS MAl0AN S8E= ol7k@
o R ol7kB AlE 23 Y Z20Y BEMA NI 2 AR, 2HAY U=, JlSH
27 BA U JISHY, NREM, A7HiEE M ST 22 24 92, HS(Human System

=2
o YRE maisd, 2E Y0

=2 AFAM = CEMS Aol CHEt 2lZigats gtel § 24F A&(ehE el =7|cHA ol HFEPP
ot B JHLSIACH16). 2IZtESety & FEPP &iFS0lM CFMS 7ol ChE olztZ st
H 0|22 Mg I HIIE 9slod Bl AT 2 HFEPPO| Foz{dct &0l ¥ HAE Aol gol
X A8 HNBYe, XA, HAHEX O2 NFUF U ¥ 8 HIE 52 7ISsIct vt

T 2 AZR2[A MA Holo] M| JHYEQl ERE TAHBISI16), 08 B
57| {8t BMEE, 27 Yo, HHAE, 2 oA oL, Al HE S CIAUIX] WY ES =3
SIACH & 10ME &2l Y AT Agol =atE HWotel Sxel BB AZEAHIE k8 Ziojct
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E 1. &l o AF ARo| £ 2 SYE
V&V Methods 7t & S5M
EMEE - 284 © A A
MEJ} 2|74 - Checklist A ® A
HHAE - AIEEoIH A O ©
2 oA - QIEF, WTTT O O O
&AHE - PMS-DF A A A
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gel ¥ HABM =E=l= 2E 4E b= YK ofADt siZFulote] Mol UM zF
ot =X XH|AH|(Human Factors Engineering Issue Tracking System)2 S35104 Z&tzla|stc) &0k
& AMACME S8 BHESS S8t HEE MB350 2 Mx|o|Mo| MADHOIM Y
g THE F UTE REdich a2y, 45 22X 2HS0 tsiMEe ez 2o A=
e ao] CFMS & ot¥eX| EAIAISS Mg 218 7IZX2RE 8" + U] Zo|ct

e 44 |
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3. CFMS 3 Md7o| QlZiZstN T}

CFMS2| Aol chst stel I HEADOM Fds(00F sH= YT 71 2ol (availability
verification), Z{gtd &el (suitability verification), B85 Z{Z (integrated validation)o| UA=d|[6), SE
X HES CFMSS FEHQl REME &2lsle KT A(effectiveness) Azo0lalnE BiCh & o170l A

CFMSe| FE 7184 LA XEMo| &0l ARE CFMSO CHEH &l U HZo| #Al o=

e
y |
2 Hof Cl53 20| Zt3Ex HEE alsloic).

o

- 7184 ol

718N gteloMe RHE 2XY MR SEE LMHT| 9ot XS
of, M, 7|5 50| Jtgsin], WAL R4S XWX Y= 2Eo|
#sigicl CFMSe| @80l s Y=ol Yol S=8 =&sD, HToIM XAl
£7} B DHORM, YEHOl ZB0IM CFMSS| 718N Assigic

|'|l'
2
HL
lo
oot
4

HEd geloiMs CRMSIt 21ZiS 8Py dAXIN, EF, 2la) S8 Yhdsiol CFMSe Bsl 2X
2ol XFrdol| HElsH HAZUSK] Holshe APE FUSIUCL HEY WyEo=2 CFMS A
Of CHet AHAlgeZ & glolo] B8 &a §_°I HEYES =&5tn HEUSY HE|ER M
Stol QIZISEN HUSES AYsiict MWUSSE 7|Fo2 A, MALYAL, HCI ME7L 5
JtEel FoA YIHE §3t0 CFMS §+D4§71|01| CHEF XMEY #el YR8 SHsiich =3t 43
Hed HAEE #3510 keyboardE S48t xj2jAloZ= MAHE CFMS 340i9| o|SHAIR A

AESI ol Hetnt 2R9| JisME HAESIICE

& = UAEE CFMSI} Max oz Mg
SES| Y stod, zxof AN 2

olgtzt Zo| &ol ¥ ABYFOIM == 7184 2ol ey &ol, R5M HBo| Ansse
2F QlZtSs set EAAA | =isto] sfRoto] FAME w X FXH Be|stc o[2{3 Bt
=4 FH 22z ool AT 4R 528 FEoI, £3] 2ASUIE flsiA =28t AHe sl

31 2 JI8Y AE
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x| O{SE golsts ZioR, URYB2E(LstR)Z HBYESF(List) § FIHX FE =58 Hd
5T O ATIE As d|nsis goz $#sich Bt ¥R BR(LstR)2 wHeZ(List-Reg)
T} ®MA| ®ojale] MAAoZ CFMSOIA MB=lojofd MEZ HoE 2g dARUE EAse 2
2AAle| Q7i(ListD)2 metsind, IREA{(Task Analysis)2 E5101 2TFAMYIN 2= &
of E(ListP)I} 2MAS0| SHHLHNM Besk= FEo| HR(LstO)E2 TN s
ch. PaiEl ol BE(List)2 CMFSolN HMBsl7|2 HFE NS 2o F52=2, dALHA o
2} cizch &7| dAoME o HEEoR Folxut AT THst=loio] w2t AEHRE B
sloi Aol Jt84do] EYECh

HE J18Y HEOM == Clys IERSES
List-A, List-P, List-O2| ZnlE Hidsto] 5oz &
stHo| MAIFE 220l Listle} v W FICh

H

obsiod Cle T 29 ZC} ListRe List-Reg,
NEo| 22cz F&=|1, 0 A0t CFMS

E 2 CFMSO| ME 7184 HEE 93 ¥22=9 9y

o9 2 = I I R W&

Requirement List-R Requirement CAIMS 2B 9 E8=ES

Requirement List-A Alarm HEQH TEE OMSel StEMeR BAHE dw

o 58
Requirement List-D | Document e é?;rvlgsl,glg’i)ﬂﬁ?jégg HBaR2 o8
Reauirement List-P | Procedure HReH Xiﬁggi%aé GRHUAM B8RS o=
Requirement List-O | Operation aExed ;’\g%gzigz: ;}20111\1 zHaByes

Requirement List-Reg | Regulation nHeH CFMSQ| A A0l 26t

5
28 ORMSC] BlHAlOR FAHE AW
o 22

Requirement List-| Implemented | #81 M2

e 7184 HES ZERS ¥ gHES CiESa Zot

o I Mol HE
JHE M A o] HEO|AM= CFM(Critical Function Monitoring)2| =2|% TAof it Bl E HESICL
o AR EO| AR Bol
HEMEo| MY Bl sjole HSMA| ElgtMo| tHE HEZAM ListAe} ListRe| HIDHEE §
510y S8Eict HEMoRE Listle} Hl@3lod BHolsto).
o RIMe| PEigQl
QAo TEEoIS PMSO| H DI st HEZA, List-D2} List-I1& blmstod &olsict

o 2TEY FHo| E2 HE
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HEE FE= STHXAMQ 2FREME 88 22FEo MMTHE flsld Bt ez, List-0
o|s}0{ List-P& H2gtstCl).

Ho 2 Ho

=
HlARHO PMTA U SEHAE VIZOE MYsE ListPe} Listlo] 8|28 E3104 Stelsict

# 32 =M CFMS Z7of cistol HEII8d &el dntel e & HAISR otk dESH 718
o dEo 2o X ZA0IM CFMS stidols FEEX| 2 100710 HE &R MRg=Ecz
= 800{71e| FEIE Y2E Helsto| AR SIACL

—

B 3 HEVIEM HEQ ZIt (Y5

List-|
Page TAG Input Parameter Page #, codo
(By 18CE) CEA Bottom Contacts Status 210 2-1
CV-FT-210Y Boric Acid Makeup Flowrate 210,334 31
(By 1&CE CEDM Main Power Bus Under - Volt. Relay Sta. | 210 1-2~3
(By 1&CE) Startup Neutron Flux Level 210 4.2
CV-LT-200, -201 Refueling Water Tank Level 210,331,333,334,351 3-5
(By 1&CE) RCS Heat Up Rate 210,230,336,341,342,343
RC-TE-100 RCS Average Temperature 210,230,336 341,342,343
CV-RT-204 Process Rad. Monitor Rad. 210,333 3-6
RC-TE-101 Pressurizer Water Temp. 210,230,336,341,342,343
210 Core | RC-LT-110X, -110Y | Pressurizer Level 210,230,335,336 5-1~2
Reactivity | (By I1&CE) Lograrithmic Neutron Power 210,341,342 41
CV-FT-202 Letdown Line Flowrate 210,230,333,335 34
RC-TE-111X, -121X,{ Hot Leg Temperature 210,230,321,335,336 6-5~6
-112HA, -122HB -
RC-TE-111Y, -121Y,| Cold Leg Temperature 210,230,321 6-1~4
-115, -125 -
CV-AE-203 Boronometer Concentration 210,230,333 3-2
CV-FT-212 Charging Pump Flowrate 210,230,333,335 3-3
(By 1&CE) PDIL Deviation Alarm Stat. 210 1-3
RC-PT-100X, -100Y | Pressurizer Pressure 210,230,335,336,341,342,343| 5-3~4

CFMS steio] sty slolg 9i8t HZRBS T oHIZ 7Esle] AM=UC) M, 2I8ir7ie)
£

HZUSE2 CFMS dHol 3t Fr|ALE

2 7|=% 23 EME(NUREG-0737 Supp. 1 % NUREG-0800)2 272 2749 872 ool 2§
501 ZHASIICE YR E=0) thsiAE NUREG-0700Zt 22 M5 X|ES MEiNoR Bidsio] Etys)
ACh THE 0L XEH S2| EHY2E dus] B2 o 538 JUASH0| Y=ot 0|8 &
°510f & 90047 SRR THE HAUSES JHUSINCE A MUBES UENSZ 45 o2y
g Zeshs =88 XD ok =3, 2 822 Fole Fxel XYXE Oj2] PRSI YRUES
Yets| siACE

4 oF ety gelg ztssof 2E MEJE CFMS #Axl, Jz|3 MojdloMe 23




Zzo| s eXgez TAE IERt FC o/5to £t FoH=s Hoto E23F 2t 2ot
TMUSO| B QAT HNEE nBSH= Group Meetinggdlo= $ali=[UCt. HWIIE 835101 2 FX2
2 siHAel QIZiEEN 2xsMe LiEW = HED Listy} MM=IQIch & 4= 2 Zre| dFE o

E}HCE

E 4. CFMS HED List (25)

Scr.
page Screen hame Statement HED
111 |[CFM directory |It should be easy to compare data from related - radioactivity controlofl CH3F ZIA|sti0} el
y plant functions. Y P - 3}$—|§}E’13‘]‘§*l£°ﬂ -E—ﬂl"‘»’fé ssol etet
100 (Critical Generally, each element of the display should - M| CFMS LHOIM AIRE|T = AoE2 YN 7K
Function have a %b.el or other_readil und.erpsm%d identifier | - fa_be.llgl A fHorr!'u;lol §Cé*il§1‘6&§{%}§ | aBg A
Monitor that sf?ecifncglly associates that display element - navigationgd 25 roupings el xlo sx|
with the variable it represents - sector_no, A(ﬁ I:l
- AH+SAE =M J=(of &

The display should follow the readabili videlines | - 2}0{A}R0] consistenta}X| QC]
play ity g : é?:l %_,c_é gﬂ ﬂashl}ngl Ay n%readameém ot
- record EE= label2| 714 format S8l =|0{Of &

210 |Core Generally, each element of the display should - M| CFMS LHOlIA AIRE|D Y= AoiE 2 '#X
Reactivity have a fabel or other_readil¥I und.er%lo%d identifier I HollAd A=l 2 ol 4 wA
that sgecmcz_ally associates that display element
with the variable it represents

The display should foliow the readability guidelines

“gtt;sr;%}n;gg'oﬁﬂ ﬁtﬁ-il AIFADE SR UEE ol colorol CfBt

When color changes are used to indicate a
change in functional or orerating status, no more
than three colors should be used, corresponding to
two levels of change in severity of status.

magentay| F7iX| 2|0|2 A £ QJr
yes/no2| éoigr t:oldingljol| g{la}%g?ﬂ?é" x:}}g_c}

220 |Core heat It should be easy to compare data from related - core heat removal?| S22 2 4AE] EA TR
removatl plant functions.
The information displayed on systems that displa - o= 2ide 2ol et grouping

variables important to safety should be organize
in formats that are easy for the control room
operator to read and interpret.

identifiers} A2t=z|of Act

Displays should include labels, sysbols, or other
ways of uniquely identitying each variable being
displayed.

The display should follow the readability guidelines

o MesEs %S| groupingsior FiC|
vaueé:f efpgxené i;_g@& HG)LSE‘JH(%}N ot

2) CFMS 3}z 4| AMAE

M

CFMS sjmo| xafdtAlo] HEE 2t 3@7ie| o|SE4A|of CHsto] HEHSEMN 3Ho| HEHY 0
22 AN 98 Ziolct B HFoME HA sgixEtol fEHE ntotsts HUE TYSIAUCE

CFMS2| 3lHe 38712 3o =2 717 ASHe Fx=2 FH=Io ACk 8 AISE SI=
olo| EMaloz stHzEAto| B0 0f8] JIX| Mefo| UM Hdo| molMn 2F JlsyE HESM
ofgt QU UUCE B oA metdt #HH0|E (Navigation) HEe| Jia= 67§ TEH2Z Main
Menu, Level 1 (111&1H), Level 1 (100 5t&H), Level 2 (210 &1@), Level 2 (220-270 3}H), Level 3
@i## 513) S HEZio| o|SEAo] Alo[st Ziez met=(iCt ol FETFHe dHdHn B
CFMSe| HEAME XNalg JisAe 718l @olez met=|qict 18 12 £ ool HEZnel 6712
O|ETE] & CI2 Moz £E{ MAIN MENUZ, 12|31 MAIN MENUZ 2E Cf2 3H2Z 0|53t
= 2h4of cist HE Znto|ch

a3
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otolo| 3}H 2lelo| 5T

MAIN MENU PAGE+#+ENTER (100¢d mjel)
MAIN >
111, 100 MENU MAIN MENU - MAIN MENU
SECTOR+0+ENTER SF.K CFM - 100

CAL - CURRENT ALARMS 1
TREND - TREND SET 1

v

111

TYPE '’
o|MstH [ofle] ~ o|X&HO]
ESC CURRENT ALARMS # (#=2 ... 22)
< ALARMS 123 0|E]

o 8, ., [, SPACE, TAB BACK, TAB, BACK SPACE, ALARM RESET, ESCAPE, ANN ACK, SELECT
~ bypass

o PAGE+ENTER - ILLEGAL START

o SECTOR+ENTER -~ ILLEGAL START

o +, -, ., DELETE ~ ILLEGAL START

o SECTOR -~ SECTORING REQUESTS NOT ALLOWED HERE

- PRIOR PAGE - PRIOR PAGE REQUESTS NOT ALLOWED HERE

o NEXT PAGE ~ NEXT PAGE REQUESTS NOT ALLOWED HERE

a2l 1. CFMS zlHe| o|SEH4| (Main Menu)

4 ZE Y 33 A7
2 olTolME CFMS stuisiAof chgt Q1B er stel ¥ 250l YEos st ofst oIzt
Bein =B SHSINCH VT ol W AD0|Y ANSA BANSSRM 8 384379
CFMSOll CHE PIZHE SN Elgtel 2718 MBste Z0|L &2 HTOME 24 CFMSQ| 21ZkB s
ol U ABES 98 VIEA0l YDAHAS HNYD YSLYR0| it AN HEE $YSIICH CFMS
| ZZol Wt 7124 el ME #el, K54 AS S Hel U UE YT SN SN Ny
Mol ChE Stelg SHBIXCE L3 CFMS 31Bizhe| 0/ TEE TAMSOEM Navigation BAlo| X
steg AESIUC JIBAT HEyel Holg S0 s IZBYN BNES S8 HED 2
=2 M0 MARH TR0, MARele] BB Sstol Mol Y &+ USE YT
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CFMS #jpiaizlo| QIZIB8iN ZES 9510 &2 HPEolAs Sx| o

[B'_'
oY

HEE AgSolcth &8y
EofM= 3toio] MEAMDE 3pH7ZEe| Navigation 2halol HMstMof cfst Z&txQl HEE 7Is3stHIsH
= MEAEe FastD Ak £, CFMSel RAISH AAI =2 JHY=o| 2T AEEE 57
25t S| 2ol Ci2 ARHUNAAM ALBE|= Status Tree 24T} H|mE oiFolch

2 oloMs CFMS Ao QIZtB s~ HIIsl7| f15i0f st Ql7tZs ARl HA et FAHH
ol MR AIRIE HMAISIUCEL 27 38437\ B2 Y22 &= AT HAALMM MAHA 2
2+ vioie JI5EtA slgiend, B oiFe HE Zibe olZiast sot X A (HFE-ITS)E St

Eatae|soR, Yo Ilo| Ad=ls XYM CFMS U XX ZAAS
7
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