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Abstract

In a modern control room employing digital technology, the digital
instrumentation and controls are automatic and the system is
highly-integrated, and video display units become the main
human-system interfaces. The operator selects system information which
he wants to monitor by selecting from the menu. But this method will let
operator to take more time to search and choose what is needed from the
system. This effect may make the operator hard to take actions in time
during the emergency accident. Therefore, “minimum inventory”
becomes an important design issue in a modern control room. Among
the displayed information, a minimum set of human-system interfaces
can be defined to provide the operator enough information to complete
the required tasks. This study looks into the regulatory body and
available guidelines about minimum inventory and develops a procedure
to establish the minimum set of human-system interfaces. The study then
verifies the procedure with a case study in which the step by step usage
of the procedure is illustrated using a design based accident “Loss of
Coolant Accident with Loss of Off-Site Power”. The results show that
the procedure is valid and further research is recommended to consider
the approach in the human system interface verification and validation

process.

Keyword: Minimum Inventory, Task analysis, Nuclear Power Plant, Main

Control Room
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4.3 Carry Out Preferred Manual Safety
Success Paths

4.2 Monitor Safety Functions and Back Up 4.4 Carry Out Preferred Manual Non-
Automalic Success Paths Bafety Success Paths

1.1 Background and Purpose
1.2 Contents of this Report —

4.5 Perform Additional Post-Accident
Monitoring for Radioactivity Releases

( 4.1 Perform Manual Credited Actions

4.6 Monitor Safety System Availability

4.7 Monitor Plant Safety Parameters

2.1 Regulatory Requirements
and Guidance
EPRI 1015089 4.8 Continue Operation Under Conditions

Minimum Inventory of of Failed/Degraded HSIs
Z2ilelySinees Human-System
Interfaces

4.9 Perform Other Important Tasks During
Normal Operation With All HSIs Available

3. PROCESS FOR IDENTIFYING AND
IMPLEMENTING THE MINIMUM
INVENTORY

5.1 Aulomation to Reduce Manual Actions

5.2 Capabilities and Trade-Offs of

3.1.1 Categories of Functions
Available HSI Technologies

and Tasks 3.1 Overview

3.1.2 H3I Resources Neaded

( 5.3 Minimizing the Number of Different

Types of HSls
3.1.3 H3I Design Requirements 3.2 New Plant Designs
( 5.5 Impact on Procedures and Training 5"""‘9"""“"“"":::"”"‘“5’“3’9’"“
3.1.4 HSI Failure Modes and
Backup Operational Capabilities ( 3.3 Modernization of
Operaling Plants
B]2-1 EPRI-1015089 < 45 ]
222 B[ FE AN G Ak g e
FoRv o~ EAR/4p B e A A G R E R G PR GEILR D
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R F fsindpr & & > 4p B 1°%7% - B %% | IEEE6O3(85.8.1,85.8.4)
(Prompting indications) [l R g Reg. Guide 1.97 Rev. 3
(Type A; Category 1)
Reg. Guide 1.97 Rev. 4
(Type A)
Wi F i ERE L hE Y T R Bk ok £ |None
(Prompting alarms) 3t NSR K &
AT R BB SR
I N S 3
iT
FAIEE 2w bhen BT DA A & B =% kgt B |IEEE 603 (86.2)
T E sDCV
(Controls & immediate <% ZE & One-step
feedback indications) accessible is
acceptable if
supported by
appropriate HFE
analyses

10



%,

PR ARG R 3 L RBIA AR

ke

£
UK HBSERLEZ A »}fmé?’rﬂf_"s LI B E A MR (E
¥ P b AL AL BB AT E A FY o ER

Z

b
R S S © R R a0 s B ik BL B R T
Foho L ViR AR F ARFHRIE IR I
3+,

PR LT AT HEERE T AR B
A % gk s (v 4772  (Hierarchical Task Analysis, HTA) -
Koo (a4 B B5 T TRE Forr4l 2 (Annett and
Duncan, 1967) - & ¢ 7 7 #-1 (¥4 47 BB 1 17 LiE» 2
JH A iEE o Mgt g H AR B E 0 ULFL%J‘ e
AREENT AR AR Bl AR ALY ETRR

’ 2

=2k

FOALEFAPM OERN T B R o Az

Oy

R

ETTRS

ARFFhp SRR P DALl & irfed 2 p 4R
B R o A E 1 1F (Task)iw s = 0] B ~en=t 1 0%
(Subtask) -

¥ - fA1 T 472 84 e 3 T 42 B (Operational
Sequence Diagram, OSD) » #k (Fin 428 > B2 L ch1 (T4 45
o T ARRAEE Y kb F BB o 3k T ARRIHE RO
1 A s N P A S ES /%*{mﬁsi%ff@ P B B E feen

#3555 (Walley & Sheherd, 1992) 4 1 in A2 ] & * 452 e (7

LL

11



Blor » $3e 1 i 1 1E48Y » - BREFTHARE T
PLARE A o R Ry i 1 TR AR SR TEI AR E G B B
# * (Backer, Johnson, Malone, & Malone, 1979) :
FER AR e fora A e

G N A R L
R ATIE B F e ek R
i &R E R ITE B

1 TR IREEE GRS

(‘ﬂ}
gjy

gl
*’"?

wy

5}’%\3
prul-

BV g 48
e (T AR
AT A FBATE 2 o FH AR AR FITEINE

ERZAPAGEE S EAFE- EAPAG S FH R

N o g ~ w Do
¥
S
ik \_

A2 o

12



VLR 1]

S A AG B FEE s a2

d E B F € B D0 1SG-05 $3t b FE cha kg i
PRI AEAe (el BRI SRR B B)hdk] i HE
J&EZ:’%’aia‘%;i"ff%## TRAEZTORF T X PR T RTRIL 2
Ak il o T e S I E B e B F O BRI K e 5
hoEFRFARFT AR EER ?% (TR S g o T
AT RER I

i

P bR A G R RF IR AN G chBc ] H
B2 AR FAGGE RF EF 005 B BT &% i

AP R S B2 ik Tuﬁf"t’ﬁifﬁé"if”iﬁ#uf
MR TR A B R BARA F T T A4 %‘%‘ B
@@l AF BARS T aGuner 2 R IFen A AL 2 4p i i
A R FILGE ARG o & FRRIHDAB G
o

AP AR NPT RRTAET AR A TR &
% ¥ 3k, (Loss of Coolant Accident with Loss of Off-Site
Power, LOCAwith LOOP) & 834 % b & (7 iy HE 2 B %E
AR TR AR T R A TR AR LN E 2 A4

Fp AL ERRF R PSR ER 2 AR PR

-

RN NSRS N Y S T A Y £ L ¥

g

(Reactor Pressure Vessel)i& 74 k142 B4 %4y » 1% - X [FE
%8 (Primary Containment)p B 3X & g 3370 #7124 20 P phag Bf &

42/ T F Yp 441 (Reactor Pressure Vessel Control) ~" - =% [

13



Fe 8341, (Primary Containment Control)shdy 1 8 &7 4 47 » i&
AR NTIIE N RET AT AR A B A hG o

RFSEPTRIRFCF LR F@ T RFRTE e p
A E R KR AE A FE‘Z:%T L ¥ it 4e
FUEpLEREFEEPLEFRY I DAP A5 T2 AR
EHRERY 37 AL TR PG B BB
EEIR X B b A 5 4 /ngomru = gz}ﬁ FH R bt
Frokn A TR A B TR S TR E O R A A
GoE S F R NRER TR A LT R LR
T2 f o

Bem BRGKFREDHAS A G B LA REE D A
BhAeFHEEEFHo kA B A F AR RMER AP A6
/BF‘_EQP{BH‘,T\ ig’?*ﬂf%,ﬁ%ﬁ‘&ﬁ"*m&ﬂbﬁﬁmﬁx
i E oAk A TRER TR DA G IOV L AP
oo BIR MBS A4S 4 5 A 1 R k- H B8
P A AT R EATFREC ) FE A R E R~ B T E

F
pull

FAo R 2RIt F RskEs Pl FE SR L o g 11
SR HE 2 g H e AR WAr R 3-1

14



R R A Py ES ey
75 E AR i A2 AR R AT o MR A B L
& st S 0 Bri g R B A R
A Ak @ik
AN R HERR
I E EOE S 14
"3 E#H M it AR &S . .
raTE aidints (@) > (b) (b) 1L} (@) BN AT
Fla) - ()i AR
l : I i B AT g
st AR FH A A H BT
RERARE L F R
R R ARS & FHS
T I gt -
| Bk B A B
. 15t &2 A2 A
R R BARAE A BB 2 R 2
A8 R & A MA@
: ] 4 A
fo A (a) ok A7 SIS
_ Sz AN E
frinte R 5 e
1 A2 B TR A 4
& A A @
ERAE |
i B TR R
15k BIRAE AN ARk
I PR SR AL I 7 A @
BRI AR T %5 1415605 2 4
B AR
a0 A 4 l
l AR T A
2 A |
2 AR
Z A k
npniars]  [saEmanacess
335t Ll ;
AT 3k Ca) LRI SRS

B13-1 4 5 A Flz B) i B

= s j']ir,.%:}ﬁef’rﬁﬁ» P -2 R IPE
E A B B P/ B £ % & % P| (Emergency Procedure

BX

)
lT‘

Guideline/Severe Accident Guideline, EPG/SAG) *r %
FRFRELEE RPN AR TS ik EER
LA E R B E % ¥ RI(EPG/SAG) } 2 4577 > k¥ {r

FEER Rz 2 on & B Bf A3 (TALR 305

v

=

0% A2 R

2
(o

MR AR ART A LT SIS

15

52

BX

)
,T

4




1. F B4+ (Reactor Pressure Vessel Control) : i & 44 F &
%@%'U R E R A 2 HARS o
2. - = Elre48z #£+4] (Primary Containment Control) : = & 5 [l
FERER 4~ 55 (Drywell)B 4 ~ Fr/RE R RE R E &
FEFIAP ZIpAIERE -
3. - = Flreggz #4425 (Secondary Containment Control) o
4. FxbHid g B2 dr4142 A (Radioactivity Release Control) -
U REERAIG G F BERAIP AR AT R R
Fopoavkiz 2 B4 AX 2R ET o NELE D EE ERE
RE R e AR @ ERE R La- BARE o
< "T EpmpAET UL ARG ER i A ITARE &
BAR TN ZT2ZAWAG T P EIFETTZABAG é_T £
A PET L R T gt R s (TR A T E R
A fi‘i/ﬁ-f’?,‘? EFITREFTT2ZABAG  RHRIERP o> T
FEILA B O (Fqoxd & P REE M o B B P72 e T
BEREL b FE R B EHR 328 8 E)
FH 2 AR s AT TR
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i RC/L e3nip ¢ L& REHE R % 2 & ok & LR
/R S 'T‘ LR/ L1 EEIEF 4 RCIL 204 &2
Mook AE A B2 s Bl B L5 PR Kk M
ook e (P 2 ) puplokiz b F A A RARME
W RS AT K kB & sk R T 5 Bl dy RCIP A i r (¢ 2) Bf
ERRARR 3o AR A JI* ZA nut & R L frianpE oo
RC/P 1 & p end & f& 2 Yp s B 4 Pafﬁ%%’ﬁtbﬁzp“gé%@ NN QE I
Z R EBEHRDE TR PR FMRT P LArpe T

EPV CONTROL GUIDELINE

PURPOSE
The purpose of this pumideline 1s to:

*  Mamntain adequate core cooling,

*  Shut down the reactor, and

* Cool down the RPV to cold shutdown conditions ([Avg. RPV water
temperature £93.3 °C (cold shutdown conditions)]).

ENTRY CONDITIONS
The entry conditions for this gumdeline are any of the following:
* RPV water level below [380.8 cm (low level scram setpoint)]
* RPV pressure above [7.35 MPaG (lugh RPV pressure scram setpoint)]
* Drywell pressure above [0.012 MPaG (high drywell pressure scram setpoint)]

* A condition which requires reactor scram, and reactor power above
[5% (APRM downscale trip)] or cannot be determined

8]3-3 RPV Control Guideline (Applicant's Design Control Document,
2010)
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MAX PRIMARY CONTAINMENT WATER LEVEL LIMIT

| I I
STOP INJECTION FROM OUTSIDE PRIMARY CONTAINMENT
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245
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PRIMARY CONTAINMENT WATER LEVEL —m

D o ] ] ]
0 0.1 02 0.3 04 05 06 0.7

SUPPRESSION CHAMBER PRESSURE — MPaG 089

B13-4 - =x Rl f8-k =24 B] (Applicant's Design Control Document,

2010)

R R B ~ i B 2 B FE K s AT
2o - BA FALF BFAREE RS S frH R4 2
SHFN RO FRBL RGN RN R BRAGFERL
PR 43 (7 5 e B dlendl (TR > &7 F oYk ot 2 R
Al o B F & HEF B AT R o Aok F BB Y AR
b B RIS B B F R ALE BN 2R RIR TR
Yok G A MR Bl BIE R - PRRL R g A
TR R R AR R T B ek B e ¢ I N
AR B R @ AR R TR L O PR e R 4 RliE s ?f%ﬁzl-?«
5> F 2. pli » F Y-k = (RCIL)1M 2 B4 (RCIP)i-41425 -
Kbz BERE*EZE)FHEE BT I H PR AP
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& & "‘ﬁia" TREBPLRIRELTIFTREFE P BER
B ER SRR FRA IS FFRE G F BRSO
ERA SFEHERA SN ZRpoH FAI e T R B B
tEaE T TERTARRE 0 AERR E DT - B
WAL T e A iE R Bk S et 124 ABWR Tierl %
e 9 B ar s $Ear # oKk %u(Nuclear Boiler System) # &% 47
cERA S F R REERA AP -

BEFRR aji‘ EFTRAEIERR BT LIS EELT R
ekl de R BB e M REELVIERS BREH L R
YAk R o AT PE T B AR A AL F R B RGE KA TR 3%
SR O MY E BT AT BRI E o

BRI R HETF BB BRp2 e F BERR T &M
R ALE Bkt o dodp IR AT 230E o 0 A g oo
gom PR R NERE > BB FET L TR AEEE
IRt 2 HHAPM 0 S AR EaA Y SRR
ARRE T E R ek R 0 2T S 3 ABWR ek 22 2 B Srdp B eb
& SL R AT H]4E %5 % %i(Control Rods Driven System) ~ % =474
2 F 2 (Rod Control & Information System) ~ & * & #8374 & 5
(Standby Liquid Control System)  # % £ L 3F fpM A 4 a o
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ENTRY CONDITIONS
The entry conditions for this pmdeline are any of the followmg:

RPV water level below [380.8 cmi (low level scram setpoint)]

RPV pressure above [7.35 MPaG (high RPV pressure scram setpoint)]
Drywell pressure above [0.012 MPaG (hugh drywell pressure scram setpoint}]
A condition wlhach requires reactor scram, and reactor power above

[5% (APRM downsecale trip)] or cannot be determined

- - - -

QOPERATOR ACTIONS

RC-1 If reactor scram has not been imtiated, initiate reactor scram.

If wiule executing the following step:

- Any control rod cannot be determuned to be mserted to or bevond [4.2%6*
(Maximom Subenitical Banked Withdrawal Position)] and 1f has not been
determuned that the reactor will remair shutdown vmder all conditions
without boron, enter [procedure developed from Confingency #5].

B water level cannot be determuned, enter [procedure developed from
Confingency #4],

B]3-5 RPV Control conditionf#1]# (Applicant's Design Control
Document, 2010)
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RPV control

Enter condition

RPV K =1 2 & 4
> Nuclear Boiler System |—»{ Drywellz 4
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&3 Fa
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o

Fede B s e K

3 Reactor Protection F R i B
o > -
FEWRF G R System F e il
Rl

FomE B LT > Contro;yRS?:r;Drlven
I~ F TR . Control Rods position
> N Rod Contrso;si&e:rr:formatlon > SLC Boron Tank
iR it o
Fi:jﬁjmli @FJ; Standby Liquid Control Water Level
B & System

[l 3-6 RPV Control enter condition A & 4 45 [l

—\\

3

RS

TR g R R R R B i 2 18
ERE 2R T FREFEEF Bk (RCIL)ME F
%&4 (RCIP)F 4

F Yk =g 4 (RCIL)Z & > 1345 B 3-7TRC/IL 41418 » &
RC/L-1 et e & &8 B A pcd 0™ X35
® |solation (ESP-590.1)
® Emergency Core Cooling Systems (ECCS)
® Emergency Diesel Generators (EDG)

LpEiE R o JF & 4345 ESP-590.1 -2 JF g iR OB
B o £ gcds ECCS 12 $ &% 4 Tt (EDG) -
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BEFLRCIL-2 £ Bmn¥amani ¢ & REgmn 23

1 4ok F BB Rg2melErF BRkchzE -

2. 4k qr ki R R EE G Ao X FERLT A
B Y w $9 (H I G oskernd e Bl ER L AT “,% LRS- Rz 1
SR et KR o % BREFEIR R R AL YRR A ET
/T)‘g ‘?\'rﬂlmgﬁ }mﬁ yaRREE Ve J/ﬁ'vsbﬁﬂlp"lﬁ BT
FPEET LR 2% & kI RR o
T AR k2 5 RCIL-2 & Fu8 8 R 45 (£0 7 i i

ki 378.6 3] 473.9cm 2 FF

Condensate/Feedwater
Control Rods Drive System
Reactor Core Isolation Cooling

High Pressure Core Flooder

Residual Heat Removal in Low Pressure Core Flooder mode
LiEFYRp AR 0 TR AT | FEIE
Lo de% Yok L ph2 4 A 378.6cm 1 b o pIRE FET RS
st (Detail E) 12 dadFip o k=& 0.0cm 14+ o
® AC power source independent water addition (RHR Division
C)
Condensate Storage & Transfer System
ECCS Keep-Fill Systems
Standby Liquid Control System (test tank)

Standby Liquid Control System (Boron tank)
2. 4% p B8R % (Automatic Depressurization Systems, ADS)

S pEE B gL > RIS R B SR ER § B gL o
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RC/L Monitor and control RPV water level. o= #]

RC/L-1 Initiate each of the following which should have itiated but did not:

. Isolation
. ECCS
. Emergency diesel generator

RC/L-2  Restore and maintain RPV water level between [380.8 cm (low level
scram setpoint or shutdown cooling RPV water level interlock,
whichever is higher) | and [484.4 cm (high level trip setpoint) | with one
or more of the following systems:

*  Condensate/feedwater
+ CRD

*  RCIC with suction from the condensate storage pool. e #34
defeating low RPV pressure and area high temperature
1solation interlocks and high suppression pool water level
suction transfer logic if necessary.

« HPCF: control and maintain pump flow less than [the = #5
HPCF Vortex Limit].

B3-7 F Ehg-k =>4l (Applicant's Design Control Document,
2010)
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%fiﬂ 1 %rﬁf it
TR AL e AP
RC/L

BEF BR kAT 2FER

B3k L

bbb B AR AR
léiﬁéi"]?.%%‘éiéif”?cﬁ‘i

1245 ESP 590.1%c #+ Isolations
=l

Main Steamline System
Emergency Diesel Generator System
ECCS
(¢ % Reactor Core Isolation Cooling System
High Pressure Core Flooder System
Residual Heat Removal System)

MSIVi#] & = & 7
EDGH:# & 2 &7
RHRE:#1 % 2 &7
HPCFi 41 & = & 7=
RCICH#1 % % 47

EEE R R CRY ]

drd ki A - X el
AN RN ]
s ik A % B el
AR RE ~ - S A

#r T ok

2378634739 cm2 [
Condensate/feedwater
CRD
RCIC
HPCF
RHR in LPFL mode

f3# RPV K i

£ RPV water level
BIETHET I AR
RPV water level
ACIWA

CSTF
ECCS Keep-fill systems
SLC(test tank)
SLC (boron tank)

FERADSHK i

L
{E‘.)\‘{%IU

Ei?l\.‘)l} +

g ADSp B g

®3-8 F &

Condensate and Feedwater System CFS# -4 ®B 2 Bgm B
Control Rod Drive System CRDir# B % Ag B

|  Reactor Core Isolation Cooling System  —»f RCICE#1 & = M7+ &
High Pressure Core Flooder System HPCFiz#I B 2 7 &
Residual Heat Removal System RHRE 4| B 2 b7 B
RCICH#I & * 7 &

Reactor Core Isolation Cooling System CSTS##IF % M7+ &
Condensate Storage & Transfer System SLCH #I B2 i+ %
Standby Liquid Control System RHRE#1 B2 41 B
ECCS HPCF# 4] & 2 357 &
RCICH#IE* 7 &

Main Steamline System

ADSEHIF 2 7§

PRSI ER W

- BAEEAEMYF R R Y 4] (RCP)S G

@7&
E‘I——i

1. 4r% gz B4 3 (11.6kPaG)m % ECCS kz

50 4 prges > B RIE AL LPFL

J\ < _éj_u;

B4 % 1 1.55MPaG 11T o

2. 4%k IpHF
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xE\.f‘r};}f’ﬁ_‘-

3@ ,T = /‘9‘3@
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& % & 42 B (Emergency Depressurization) e
4. deikigooRimgZmEs PE DR B HE S 5 R
KARF o
¥ 4 RCIP-1 3R i>3 R SRV F i3 €4 B M (cycling)
I % 0 4% SRV ¢ &3 cycling (A % > Bl JE £ # B fx SRV
P tER 0 W SRV R EAFRBOFILT T oy §F AR
i o A ERZ{E > €3 RCIP-20R > FE3nz # ¥ ¢
1. 4 % Suppression pool # & & ;= i% 4% & Heat Capacity
Temperature Limit (Fig. M)z- ™ » B & K2 4o B 4 R 4 &
Fhdz T
2. 4% Suppression pool -k & ;% i%4% &= SRV Tail Pipe Level
Limit (Fig. N)2 & » BI& K23+ B4 BIFLH 2T o
3. 4% 7 & Steam Cooling > Rl 3B RC/IP &5 & » & »
Contingency 3 o
%% & RC/IP-2 chgfi» » & RiF# K 2 * Turbine Bypass
Valve #-%p <~ B+ 8% 7.24 MPaG » P B g B+ chE ] ¢ i3
> g s F e £ Kf 7 @ * Turbine Bypass Valve #7417 <
BRA 2 s FRERA 5 € FL T kAg e A
1. Safety/Relief Valve

Reactor Core Isolation Cooling (injection or test mode)

Turbine-driven feedwater pumps

2
3
4. Reactor Water Cleanup System (recirculation mode)
5. Main SteamL.ine drains

6

Reactor Water Cleanup System (blowdown mode)
. RC/IP-3 c3tin » 2R 3 & REHAFFEFTF RE DN
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BE T, TP ALF REBTRERT 8 R & B3F 3 55°C/hy 1
Phek K BRETESERAIH SRVS 7 wRE T m RC/P-4
NG TR R F A AR R R RS R T B
(0.931 MPaG) » ¥ i * RHR in LPFL mode 4% -k i+ » ¥ %458
BT B L 55°C/h s 4c% &2 & = shutdown cooling » B¢ *
ik MR K AER R ER4 42 0.931 MPaG -

M-t atz RCIP 1 fefs it ki = b F HinARA 472 8 (7
AT AT 3 2 kR ) 3-8 chiE R > T R Bt 5 B 3-10-

RC/P Monitor and control RPV pressure.

If while executing the following steps:

* A high drywell pressure ECCS initiation signal [0.012 MPaG
(drywell pressure which initiates ECCS)] exists, prevent injection from
those LPCF pumps not required to assure adequate core cooling
prior to depressurizing below their maximum injection pressures.

*  Emergency RPV Depressurization 1s anticipated and either rs #6
all control rods are mserted to or beyond [4.2% (Maximum
Suberitical Banked Withdrawal Position)] or it has been
determined that the reactor will remain shutdown under all conditions
without boron, rapidly depressurize the RPV with the main
turbine bypass valves.

+  Emergency RPV Depressurization is required and less than
[8 (number of SRVs dedicated to ADS)] SRVs are open, enter
[procedure developed from Contingency #2].

+  RPV water level cannot be determined and less than [8 (number
of SRVs dedicated to ADS)] SRVs are open, enter [procedure
developed from Contingency #2].

+  RPV water level cannot be determined and at least [8 (number
of SRVs dedicated to ADS)] SRV are open, enter [procedure
developed from Contingency #4].

B3-9 ~ gl B& A4 4~ 418 (Applicant's Design Control Document,
2010)
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BEFEREA AL 2ER
4o % drywell pressureif % 514 ECCS
initiation signal
S S 4 T
% BB 2k LPFL injection _
. RHR¥:# % &2 25 7
RHR in LPFL mode o ﬁ?llﬁi ;;FT;
> F2:uRPV water level and pressure | Nuclear Boiler System RPVU'lJ\' Y 5 T_,r =
i * main turbine bypass valves ;s /& Turbine Main Steam System N e
MSir#l B o B

FE3uSRV cycling i
= #5 4+ # SRVs
FE:uRPV pressure

FEaSuppression pool temp and water
level
RPV pressure

F& 3w RPV pressure

& * main turbine bypass valves
FERTTARE TSR
SRVs
RCIC

RHR in LPFL mode
Nuclear Boiler System
Turbine Main Steam System

Turbine-driven feedwater pumps
RWCU(recirculation mode)
MSL drains
RWCU(blowdown mode)

RHRE:#I & &2 51 &
Drywell& 4 %7 %
RPV-ki=2 &4 &7 &
MSH: 4] & & &

&
h
W

F& 3w RPV pressure .
> -
And temp cooldown rate Nuclear Boiler System

RPVE + 2 g B i+ B

F£:uRPV pressure
» & * RHR pumps in the LPFL mode ||
Fi3% RPV temp cooldown rate

RHR in LPFL mode
Nuclear Boiler System

B 3-10 & g /B4 418 K sk 47

RHRIzH B & 87 &
Drywell& 4 &7 %
RPVE 4 2 B R kT %

SRR F B S b e 2 b E RS 41

BT A AT EEIE 2 R AT 1R Bl e R R 0 R PR @f L TRRR anfy

18 #dE- GPhEip ka5 T uE S EiE2

S G o B 311 TEREDF REEFIATE A R A
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RPV control

—»{ Enter condition

RPV ki1 2 B4
Drywell & 4
Reactor#

T EEY
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P
;:&,z% g;; jf\i’f 4>{ Reactor Protection System
-

Control Rods Driven System
Rod Control & Information System
Standby Liquid Control System

FE tt% %i‘@:? RV F R SLC Boron Tank Water Level

FE YRl G LR IRT B

4’{ A M T R Rk H Nuclear Boiler System
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EELR T R ¥

Main Steamline System n
; MSIVi#I B 2 7 &
194 ESP 590,14 Isolations SR A T eI EDGH4IE 2 477 &
L PO ST i G N S — - . I
L sz“ L'& ;,;;’ " (# % Reactor Core Isolation Cooling System [ I—T:'CR:;?‘JW ;é?, "
B i r e High Pressure Core Flooder System RCIC;-#'J g; A TE’
Residual Heat Removal System ) RAIE MR
do% @R A h- S FEMR
DO TR i 5y ok
g iRk A & ki Rk
& -
Le Condensate and Feedwater System CFSir#4| B2 g
SRR Control Rod Drive System CRDiz#] % =
- : A
378.6 1473, 9 i Reactor Core Isolation Cooling System > RCICH#1 & % !
Cond e High Pressure Core Flooder System HPCFiz 4] & =
on ensg;Dee water Residual Heat Removal System RHR{: 4] 2 3 =
RCIC
HPCF

RHR in LPFL mode

#23:RPV water level
FETAE P Sk RBFRPV RCICH#1 & = 87 &
water level Reactor Core Isolation Cooling System CSTSH#I B2 M7 B
ACIWA Condensate Stgrage & Transfer System SLCH#I B2 g7 B
CSTF Standby Liquid Control System RHRiZ#1 B 2 s+ B
ECCS Keep-fill systems ECCS HPCF# 41 % = - B
SLC(test tank ) RCICHE 41 B 2 &~ &

SLC(boron tank)

FEZLADSHK i . . _
SR
12 ADSH B g —-{ Main Steamline System H ADSiT# B2 B B

N RC/P
BEF BB X 2ER

4e % drywell pressure i & 51 % ECCS
initiation signal
E SR e T

F R B 1k LPFL injection

RHRE ] B & 87 B
Drywell & 4 &7 %
RPV-k =% B+ &7 &
MSE#Babin B

RHR in LPFL mode
Fi3uRPV water level and pressure  |—»| Nuclear Boiler System —>
i¢ * main turbine bypass valves 8 /& Turbine Main Steam System

FE3aSRV cycling i i
= §5 47 SRV
Fi£35RPV pressure

Fi£zSuppression pool temp and water
level
RPV pressure

F2iRPV pressure

i * main turbine bypass valves
AERTTIRAGETBR
SRVs
RCIC

RHR in LPFL mode
| Nuclear Boiler System >
Turbine Main Steam System

Turbine-driven feedwater pumps
RWCU(recirculation mode )
MSL drains
RWCU(blowdown mode)

F2£3:RPV pressure . Cae .
And temp cooldown rate Nuclear Boiler System RPVE ERET R

#235RPV pressure q RHRE H| B2 b7 B
# * RHR pumps in the LPFL mode | —»] NTJ:eRall'nBIZ:IeFrLSm;g; L] Drywellﬁ; P
Fi 3% RPV temp cooldown rate Y RPVAE + 2 g R &g n B

] 3-11 RPV Control & 4 47 ]
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- TP TR FlL AR RE 25 8 4

BPaofie Bidrd g A8 0e sAABEFIE A T 4R
FE 3 ¥ % % (Human Factors Engineerng Verification and
Validation, HFE V&V)FFE o JrIEfena ive 7 P A g L
T ¥ gzl (HSI Task Support Verification) ~ A F]1 4238 - /a3l
(HFE Design Verification) ~ # & 1% %u% % (Integrated System
Validation) ¥2 A %] i* 4% e f% ;& (Human Factors Engineering
Discrepancies Resolution) & 38 4 o

TR RTVEV 25 2 & F4ETHI BABAGH EER
AT s At B e 50
1. 2 # %% (Main Control Room Panels)

2. ] it &g o+ B (Main control Room Operator Graphics
Displays)

3. & iEY% & sw £ (Remote Shutdown System Panels)

4. Ayrz R B4 E ks (Main Control Room Alarm and
Annunciator Subsystem)

5. A4z x> S8kt ks (MCR Safety Parameter
Display Subsystem)

A F| L ARFEIRE SRED DR FEILAIZ BB B kA
WA F Rk B & A Tl A2k R A 2 RS Reh A 48
K es LEAR AL EIEFRE T2 T 2%
V&V it ¥ &3 &3 1 (DAB4 e T2 4 Emn (HSI Task

Support Verification) » #-#% it 22 (¥ ¥ & 47 7 £¥ 20 E 7B Ao 4
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¥ A @ ke ¥ H-P,o’kﬁ'??-rﬁj‘mgl | A e (2)

A F) 1 42 3t Frin (HFE Design Verification)r #-2¥im e 4 4% 4 &
HHRAr A Bl e dg 51 RO SO FERF B A S A 5 B ek 340

(uf]

T AR a4 E ] o B)F Lk aenEk . (Integrated
System Validation) » i£:iEd F% ~ h*& 2 2 1 24 47 % F 2 4 ¢
TR F LA WA G RFT EA BT E 2 E A 7
€7 BFNLITE oo

PSR A e o RRER I RS EF L (S hd fi 1T E AT
R AP B EERRELF B %A W R &R
H& o T a5 V&V25 % & chd BRI S
Process Instrumentation, Alarms and Control System Failure
LOCA With Loss of Off-Site Power
Anticipated Transient Without Scram (ATWS)
Shutdown from Outside MCR
Loss of Normal and Emergency Feedwater
Inadvertent SRV Opening
Pressure Regulator Failure - Open
Trip of All RIPs
Startup to rated Power (Control Rod Withdrawal for Criticality,

© o N o 00~ WD PE

Generator Synchronization and Initial Loading

PSR P R R Rt A % E & (Design Base
Accident, DBA)# B @ & > “Ti R AR F e A T A LR
P R 2 YRS Y AL BIREF GO L R A
DanEIET om AU AET ZPF AL LR ’T o BRI
RFRTRARRIEF A E 072 2 B UE TPz 2

Frigd P FRATAGR R T IR T KA
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FREL R 2T Y AT E BB EE R ML T
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EDG start List LEERICE S 3
EDG C fail to start % ;Mlj’
RCIC starts ¥ FW-A 4t
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2 L | rRevigm List| B PFV-A
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FERSSi £
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RPV K=
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SRUREE [ SRTRES *l [ N T —|
FERE Rk Al ]
i Hsl FiiERO£ZARO
“HPCF ferk i LL5&T %" [List LE R PSS ORTR
FERFWC K g g ERR Ak
=X 23 T & £RPV-R i3 l Fi£325/P temp in 59f
¥ H#ADSE $: ¥ g L8 SIP level in 726 cm
4 (7 $4F silencesPB Y EFESIPERZ
HSH ™ 4 & ADS Innibit S { kil
WE]| et RPV-k i3 L8
ENEERIE RHR Cin SIP cooling
4 | |HSI| RHRBin LPFL cooling
, . - 8 FERPVE ; i i
—— F32ADS Inhibit e 4\,_8} | |ia| RHR A in LPFL cooling
but in standby
] —
EERARE ——— ERR Ak
FERF Rk ARE ERT AR
FE3SIP temp in 591
SPlevelin726cm |4 l HSI
HPCF Cstarts in AUTO || iy List
SHR CHRBLIAUID F£32RO%ARO #RHRA 5 T
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Rk iTliELs THLEREE| ¢
HEFR e i& * RCIC 4k i HSI|RHR A in LPFL cooling
¢ * RHRig 7 4 List sw
v
ESS A £ —
"R
#°L8 v
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HEFR e ERTARE HSI|  RCIC startssw
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Bev BE A BEik A Gl4cRB] 5-1 e ¢ - i

$1¢ Cl-d» ¥ ¥ % 2t CL-4.1 - CL-42 e8> » 5 %]
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FRMNZRFEFIIRH DI n o7z L51E
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R
2

When RPV pressure drops below [1.37 MPaG (highest RPV
pressure at which the shutoff head of a low-water-quality alternate
injection subsystem (excluding SLC) is reached)]:

Cl4.1 Line up for injection, start pumps, and irrespective of
pump NPSH and vortex limits, increase Injection flow
to the maximum with all systems and Injection
subsystems.

C1-42 ‘When RPV water level drops to [0 cm (top of active
fuel)]. EMERGENCY RPV DEPRESSURIZATION IS
REQUIRED,; line up for mjection, start pumps, and
increase injection flow to the maximum with all
alternate injection subsystems.

If RPV water level cannot be restored and maintained
above [0 cm (top of active fuel)]. PRIMARY
CONTAINMENT FLOODING IS REQUIRED:; enter
[procedure developed from Contingency #6].

B®15-1 Contingency #1 Alternative Level Control3® 4 5 41 8
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contingency 1
Altemate level control
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%tit A-1  RPV Control HSI list

RPV control HST list

{EF5 4w i

EER G

AT

sDCV

take only one action

RC-enter NBS RPV £ BE-+ 5
condition Drywell £ #88-r 5
B FENE oh & BAT B
RC-1 RPS B 55 BE T B
BB AT R ] 3
RC-2 RCIS el e ABET B
SLC JE PR T B
RC/L-1 MS MSIV 3 ik 8857 %5
MSIV %46 %
FW FW ik it BA-7 5
FW d 61 2
EDG EDG jk i B85 5
EDG #4415
ECCS RCIC jk ik A7 5
RCIC {4 %
HPCF k& 8aor 5
HPCF 4] %
RHR #: e a2
RHR %46 5
RC/L-2.1 NBS RPV £ # BT 5
CFS CFS ki far 5
CFS x4 5
CRD CRD ik & BE7 5
CRD 4] 5
RCIC RCIC # it Ba 1 5
RCIC 4%0 5
HPCF HPCF ik i Baor 5
HPCF 4] %
RHR
RC/L-2.2 NBS RPV £ # 8T 5
CSTF CSTF #h L BEor 5
CSTF 4% 5
SLC SLC Test Tank water level

SLC Boron Tank water level

SLC 41 5
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%ti& A-1  RPV Control HSI list (%)

RPV control HSI list

155 4 A &% A A A SDCV take only one action
RC/L-2.3 MS ADS jkiEfaor B

ADS fE40 5

RC/P-1 NBS RPV % # A6+ %
Drywell % #8857 :

¥

RHR RHR #kfEfa-r 5

RHR {4 &

MS SRVs % ik 885 353
SRVs 44 %

RC/P-2 NBS RPV #8815
MS MSL drain 3% 4] 5
RCIC RCIC fk L8851 5

RCIC %] %

RWCU RWCU % ik 881 5

RWCU 44| 3

MFTP Turbine-Driven water pump #2857 5

Turbine-Driven water pump 3% #| 5
pump

RC/P-3 NBS RPV #8815
RC/P-4 NBS RPV & #8875

Drywell %3881 5

RHR RHR #k & fa-r 5
RHR #2415
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Ve

it A-2 Primary Containment Control HSI list

primary containment control HST list

(EE R

LN

A G

sSDCV

take only one action

Enter condition

NBS

Drywell #2887 5

CMS Suppression Pool % # #8575
Wetwell 3, #8867 53
Drywell 5 4,88 5
PC/P NBS Drywell #3858~ 5
SGTS SGTS(B ~ C) =4 %
SGTS #k i Ba-r 5
RBHVAC | RBHVAC System %] 55
RBHVAC System i it B85 53
NBS Wetwell % # B8~ %
Drywell #3885~ 53
ACS Suppression Pool % ¥ A8~ %
RHR RHR(B ~ C) 424 %
NBS Wetwell £ #88F 3
ACS Suppression Pool % #f 8-~ %
drywell 88 5
RHR RHR(B ~ C) 424 %
RHR(B -~ C) #kifar B
Drywell Cooling System fan control
(other control)
ACS ACS controls for venting and purging of
the containment (other controls)
ACS HREBT B
DW/T NBS Drywell £ #Er 5
SGT Drywell Cooling System fan
control(other control)
SGT #k ik BT 5
DW/T-1 NBS Drywell 4#88-r %
ACS Suppression Pool % #f 8-~ %
SGT Drywell Cooling System fan
control(other control)
SGT #k ik w5
RHR RHR(B ~ C) 415

RHR(B -~ C) #kiEgar %
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## A-2 Primary Containment Control HSI list (&)

primary containment control HSI list

e B CR M As | AN E SDCV take only one action
SP/T ACS Suppression Pool % #fa-= 5
RCIS Reactor power 881 5
RPVS RPV #8857 3
RHR RHR(A ~B ~ C) jx#| %
SP/L ACS Suppression Pool % ##a-= 5
SPCU SPCU 44l &
SPCU ik i BT 55
RCIC RCIC #E4] %
RCIC fk i Baor 35
HPCF HPCF %4 &
HPCF % i BE-r 55
RHR RHR #% #]
RHR i & #8575
PC/IG CMS Wetwell 51, L85+ B
Drywell £, # %
ACS Suppression Pool % #fa-= 5
ACS #2445
ACS i Baw 5
FCS FCS 4l %
FCS ik Ba= B
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it B-1 LOCAwith LOOP < # 4 &

LOCA with LOOP HSI Inventory

LES | A A& A A SDCV take only one action
% | NBS RIP Mk fLBA+ B
0 min RPS ROEVEIFHERET B
BSR4 ] 35
1 min RCIS e AR B B
EDG EDG #k fE Baw 5
FW FW ik i 881 5
2 min NBS RPV KA 8w 5
Plant alarms HPCF %45 %
FW FW ik % 88w 5
FW 3346 5
3 min RHR RHR 4% 5
4 min NBS RPV sk {88+ 35
Plant alarms LR
FW FW ik it 887 5
5 min EDG EDG ik & 887 B
FWC EDG 4] &
MS RPV 7 {4 3 4]
ADS JER] 3
6 min MS ADS iE4h 5
7 min FWC B HE W K Ao A 3 18]
NBS S/P i@ AR BET B
HPCF HPCF ki fa-m &
RHR RHR ik ik Baor 3
9 min o1 RPV water validation
RHR RHR %] 5
9 min NBS RPV sk fuefa-r %
Dw & g B /1 81 5
10 min FWC B HE W 7K A A 3 [E]
11-12 min HPCF HPCH ik ik A= 5
RHR RHR ik & 887 3
NBS RHR {F4] 5
SPRERETSH
14 min FWC B HE W 7K A A 45 [E)
18 min ACS ACS #k i 27 5
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% B-1 LOCAwith LOOP <4 & (i)

LOCA with LOOP HSI Inventory

B il SERG ) AR A SDCV take only one action
21 min APR S N
RCIC RCIC §%-h 5
23 min HPCF HPCF #t 88~ 5
RHER HPCH % 5
RHR A BEor 5
RHR #% ] 5
25 min ACS ACS R8T 5
FWC BE N AR A A8 3 [E)
HPCF HPCF R 8 5
30 min Alarm System HPCF %3 %

AAS
TURB

AAS
Main TURB ik i Bo1 35
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B-2 RPV Control 72 2 Primary Containment Control &

LOCA with LOOP 4 # /4 & * #&

It AR D FE

13 e A ok 98
BRdam Al E ¥

RPV Control HSI List

Primary Containment Control

HSI List

LOCA with LOOP HSI List

displays

RPV 4385w 5
Drywell 4 #8815
BROEMEh #8875
R WE A BE T B
Fehle BB B
EARERT 5

MSIV ik it BaoT 5
FW Ak BAm 5
EDG jk i B87 B
RCIC ik 887 5
HPCF ik fE 887 5
RHR #k AL B8 5
CFS ki BA-T 5
CRD #k i 887 5

CSTF #k ik B8+ 5

SLC Test Tank water level
SLC Boron Tank water level
ADS #k i BAT 5B

SRVs % i 87 B

RWCU ik fE 88or 5
Turbine-Driven water pump

B 5

Drywell %881 5

Suppression Pool 4 #8-~ 5
Wetwell 7, 488 B

Drywell 3, .88 5

SGTS #8851 53

RHR(B ~ C) #kA:BA-= 3
ACS ki da-r 5

SGT AL iE BE-+ 5

RCIC H: #E Ba-F 3

HPCF ik f: 88 5
Reactor power #3717 35
RPV £ #1887 5

FCS #k it 87 5

RIP ik it Baor 3

BOJE W AR BT 35
FERI R BT B
EDG i fE Ba-r 5

FW ik i Baow 5

RPV 7K {885~ 5

S/P R EARALER T B
HPCF #k i Ba-r 3

RHR i i 887 3

Dw /S Rh x5
ACS #KEBER 5

Main TURB jk i B85 %
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< B-2 RPV Control 72 2 Primary Containment Control £

LOCA with LOOP * # 4 & +* #(3)

W MARAEEE

ErdEam A i E

RPV Control HSI List

Primary Containment Control

HSI List

LOCA with LOOP HSI List

controls

ROEHEAFEIES B
MSIV %4 %

FW i%:6 5

EDG x4 5
RCIC $%4] 5
HPCF {4 %
RHR 241 5

CES $x#] %

CRD x4 5
CSTF %4 5

SLC £ 3

ADS ¥4 B
SRVs 3£ 5
MSL drain {% 1] 33
RWCU #£+4] 5

SGTS(B ~ C) #4115
RBHVAC System 3% 4| &
RHR(B - C) 4| %

ACS controls for venting and
purging of the containment
(other controls)

Drywell Cooling System fan
control(other control)

SPCU %4 %

RCIC 4241 5

HPCF %4 5

FCS ¥4 5

ROESEAFEIES] B
FW %4 %

EDG 4] 5

ADS 61 5
RHR %4 5
RCIC =4 %
HPCH %] %
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it C PRRARFHFEHERL

%3 3 & ¢ 3
AAS Alarm and Annunciator System
ABWR | Advanced Boiling Water Reactor #BHAERNE B
ACS atmospheric control system
ADS automatic depressurization system
CMS containment monitoring system
COPS | Containment Overpressure Protection System N R e
CRD control rod drive i RS R
DCIS | digital control and instrumentation system
ECCS | Emergency Core Cooling System REPBebirin
ECW emergency chilled water J
EDG emergency diesel generator RELEDF T
FW Feedwater Control System ’
FWLB | feed water line break kR g
HPCF | high pressure core flood BRIk kR
HVAC | heating ventilating and air conditioning
LOCA | loss of coolant accident M SEE A
LOOP | loss of off-site power % 4 gk
LPFL low pressure flooder mode MR GE KB5S
MCC main control console
MS Main Steam System
MSL | main stream line aEiE M
RBCW | reactor building cooling water
RBHV | reactor building heating ventilating and air conditioning
RCIC | reactor core isolation cooling F R s RS A AR
RCIR | Reactor Recirculation System F i S et I PR
RCIS | Rod Control and Information System E N A
RFC Recirculation Flow Control System N S Y
RHR residual heart removal EEBE LR
RIP Reactor Internal Pump F &% p{ WL EHRAKK
RPV reactor pressure vessel F R R
RWCU | Reactor Water Cleanup System
SGT standby gas treatment system
SGTR | steam generator tube rupture
SLC Standby Liquid Control
SPDS | Safety Parameter Display System
SRV Safety Relief Valve
SSLC | Safety System Logic and Control System
VDU Video display units PikkEor H ~
WDP | wide display panel ~ A B 7 %
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ti D RPV Control & &4 47 #

y == P ik ER TN R ERVRE LSS | B ksl
CEEE P wgnn ] wgan g 2 A h G
RPV control
(A)
» Enter condition
RPV-k =12 3 Rk 4
B~
> = }{?ii —» Nuclear Boiler System |—»| DrywellE 4
TR % Reactors =
Fabe kg B K
A Reactor Protection F s epdp o B
> > - .
FERF A E R System F e il B
e 1% Y
- Control Rods Driven
R AR 2 System
2R IE X _ .
PR % Rod Control & Information el [Rees Fosien
> Ba System »  SLC Boron Tank
N X SRR o
ﬁﬁ.fﬁr’ o Standby Liquid Control Water Level
T System
v (B)©)

60



ERED S

©

ERSZ N ER P
B AR IR
®
RC/L
R kb
% 24 [F
F395ESP 590. Lixh

Isolations

}fnﬁﬁ“/ﬁ T ?ff?'}\, Y

T u/ /‘J’]}\‘m’bﬁ

hol iR iR A - =
FIFEARR 4 P T
2 il o

270z %4, Li
PR

Main Steamline System
Emergency Diesel Gererator
System
ECCS
(¢ # Reactor Core Isolation
Cooling System
High Pressure Core Flooder
System
Residual Heat Removal System )

‘l’;—k‘?/" ﬁ"'“‘*prﬁg
A

oy

MSIViEA R 2 BT &
EDGi# 1% 2 Br &
RHRIHI% % B B
HPCFE#1% 2 37 B
RCICH#I% % &or

W 3

i * IASE % Bk E‘-i@_"
H’V7J<fit378.6 I
473.9cmz_ ¥
Condensate /ffeecwater
CRD
RCIC
HPCF
RHR in LPFL. mode

FaaRPV weter level
FieTHH* I
SLAFRPV water
level
ACIWA

CSTF
ECCS Keep-il
systems
SLC(test tank)
SLC(boron tank)

Condensate and Feedwater
System
Control Rod Drive System

| Reactor Core Isolation Cooling

System
High Pressure Core FHlooder
System
Residual Heat Removal System

CRSI 2 Br &
CRD#:#1 % 2 BT &
ROACHEAHIF* Am &
HPCRE-#1 32 Ar &
RHREHIEZ or &

Reactor Core Isolation Cooling
System
Condensate Storage & Transfer
System
Standoy Liquid Control System
ECCS

RCICH#1% % & &
CSTSI# 1% % B &
SLC#""#JE” Bt
RHRI:HIE 2 &r B
HPCFi-# | B2 g &
RCICH#1 %2 Bor &

FEIFADS p #ofchs

»  Main Steamline System
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EE R SR E A SEEE Z A hG

AN AR T EACNES 2 27 % Suip B

RC/P
aEF RRES A
% >

4% drywell pressure i &

51 ECCS initiation signal
o S I U T

Z P F 2+ LPFL injection

i RHR in LPFL mode RHRE: #| B2 kg1 B
imRP\ngggﬁ:;evel and Nuclear Boiler System Drywell & 5 Qf“ :r ®

N : : ' | b7 3
i * main turbine bypass Vil L0 S 2511 RPV k=% B4 Bfom

s -
valves 7% /& System MS#: 4| B 22 857 B

kS

2SRV cycling s+ f&
< # 47 B SRVs
F£32RPV pressure

FxzRSuppression pool
temp and water level
RPV pressure

FE3RPV pressure
f¢ * main turbine bypass

valves
BERYTIKARED RHR in LPFL mode RHR#z: 41 B 2 B o7 B

& R Nuclear Boiler System Drywell /& 4 b %
SRVs Turbine Main Steam RPV-k i= 2 & 4 &; 7

RCIC System MSiz#l E& kT B
Turbine-driven feedwater

BB
P

pumps
RWCU(recirculation
mode)
MSL drains
RWCU (blowdown mode )

F£:wRPV pressure . (RPVE 4 2 g & &7
And temp cooldown rate - Nuclear Boiler System -

it

FE32RPV pressure
{ i |
& * RHR pumps in the RHR in LPEL mode RHR#- 41 % &2 &2 77
LPFL mode

. Drywellf& 4 Baom %
F2 3% RPV temp cooldown Nider Belaraseen RPVE 4 2 B R kT B

rate

A
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E LOCAwith LOOP £ E 3k iTii424 47 B

RO
v
E T Ruin B
T v
ol B B85 5
FEIWe T ke p @R F
All Rods in E.Sslt
EDG start
EDG C fail to start
A RCIC starts
ok Bl B
*—f‘é%i’ﬂ?rﬁ/.@ﬂﬁ < |
5%
HSI | # it REACTOR MODE
List|  SWITCH % &%
v ... |HSI
| T P RRLE R S R List
|
A
EHTRUK & v
FERF gk AR g
8 ip) B g HSI
“HPCF %k = L1.5f v %" |List
Y FEuFWC-K i~ A4t
FETRE SR P |
\ #-ADSE B B fx |
HSI 4k (T & 4% silencesPB
List # 1= ADS Inhibit
1S handswitch
| | N . HSI
F23ADS Inhibit List
|
v
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3
Fop
=3
i
P

S
[e=3

v

FERF 'k AR

F£3uS/P temp in 594
S/P level in 726 cm
HPCF C startsin AUTO
RHR C startsin AUTO
Reactor Level validated

¥ 3F 7

F Rk 3] L8

HSI
List

P —

v

FERSS & 4

“gi E }%JJ& ,J; [l
% L8

E TRk i

v

FERF Bk mag

FEzDW press 52 KPaG
DW temp 113 &
HPCF;#: #

S/P temp 60(&)
ACS Status

¥ 3F 7

Reactor Heatup rate

HSI
List

—

v

i
£
=3
=
S
=

v

I RHRE f

HPCF# fi
ACSH i

F Rtk A g
HPCF# fi
HPCF# fi

Main Turbine: A

HSI
List

P —
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A

RO ¥ ARO
v 3F 2R R ik

.

& RARO W 3F
RPV -k iz
EDG# i

& * EOP-581:i& |

FRPV ¢ &

AROW #F RPV -k
= » EDG}* i

)
7%
&3
g
3=
o=

A

A

.

£ folads
RPV K i % +: L8

E KRPV k=%
L8

RO ARO
v 3R 2T R ¥k

FEFRPV K = 3
*L8
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TR ROk &
A
FrzROZ ARO
Y I EE TS

it * RCICaFF ki

& * RHRig 74 4

A

424 T RO~ ARO
g * RCIC#a4F -k ix
it * RHR:& {74 ¢r

A
> EE T Ruk i
A
RO ARO
w3F 2T R S Hk
|
A
i
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v
BT A i
7 }
. . HSI
FEWFW A linesgt4g List
A
TR P
v FW-AF s |
HSI| 4% iTFWir 4] 28
List K B FW-A
|
A
FEwuSS4p £
“w 3f RPV-k =7
“ﬁ _Jﬁ EDGHJ\; ‘ﬁ;‘t; ” *
E AT R A RPVK &
EDG/ i %71 & | HSI
A FW line A/B & ;#| List
M P
3R 73 < |
E R AUk & ¢
F£3S/P temp in 594 | HSI
E S/Plevel in 726 cm | List
#IFSPERME |
v ok il
RHR C in S/P cooling
HSI| RHR B in LPFL cooling
List| RHR A in LPFL cooling
but in standby
|
v
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7Y
=
£
¥
=

A

RHR A 45 3% |HSI
e TR List
#¥-RHRA i i |
v LPFL mode
HSI|RHR A in LPFL cooling
List SW
|
4
EHR ROk & L
L RO# i 3
B RCIC - ‘
v HPCF 12 4% -k 1
HSI RCIC starts sw
List HPCF Div Il
| n RCIC/ & |HSI
R — )
HPCF; 1t List
|
EHR ROk G
A
- HSI
i ‘

'ﬁ.
=
R
7‘&-
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