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SUMMARY

I. Title

Cooperative research for human factors review of advanced control

rooms
I1. Objectives and Necessities of Project

Due to the aging and obsolescence problems in the maintenance of
instrumentation and control(I&C) systems in existing nuclear power
plants to which analog technology has been applied, worldwide efforts
has been performed to upgrade the 1&C systems by adopting advanced
digital technologies. I1&C system designs based on digital technologies
also result in the abrupt changes to human-system interface(HSI). This
makes human—machine interaction, including operators’ collection of
plant information, diagnosis of ©plant status, planning and
implementation of control actions, significantly different from that in
conventional control rooms, and may introduce new types of human
errors.

At present, Korean Next Generation Reactor(KNGR), to which digital
I&C technologies and advanced HSI technologies are applied, is being
developed. It is necessary to develop methodologies with which human
factors of advance HSI designs can be evaluated to ensure the safety.
For the development of human factors evaluation methodologies, the
cooperation between KAERI and US NRC, which have common

interests to it, should be valuable.
III. Scope of Project

Human factors issues related to soft controls,v which i1s one of key

features of advanced HSI, are identified in this project. The issues are



analyzed for the evaluation approaches in either experimental or
analytical ways.

Reviewing five US NRC reports(INUREG/CR-6633~6637, 6684)
published in 2000, issues requiring additional researches for the
evaluation of advanced HSI are identified. Urgency of the issue
researches is analyzed in consideration of the development status of
advanced HSI in Korea. In addition, the issues for which experimental
approach can be used are identified.

An experimental study is performed to compare operator’s
performance on the detection of human errors, including errors of his
own, by other control room operators, by local equipment operators,
and by test and maintenance personnel, in an advanced control room

vs. In a conventional control room.

IV. Results

A total of 30 issues were identified in the features of soft controls,
including monitoring the system and process status, selecting and
retrieving a control, providing control input, monitoring system and
process response, performing multiple control actions, using modifiable
characteristics, and coping with consistency across the HSI. Then, the
1ssues were analyzed if it could be evaluated in either experimental or
analytical ways.

A total of 74 issues requiring additional research for the evaluation
of advanced HSI were identified in the areas of advanced information
systems design, computer—-based procedure systems, soft controls,
human  systems interface and plant modernization process,
maintainability of digital systems, and advanced alarm system. The
1ssues were analyzed to discriminate the urgency of researches on it to
high, medium, and low levels in consideration of advanced HSI
development status in Korea, and some of the issues that can be
handled by experimental researches were identified.

As results from the error detection experiment, it was found that
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advanced control rooms have several design characteristics hindering
operator’s error detection performance compared to conventional control

rooms.
V. Proposal for Application

The results form the study on soft control issues and the error
detection vexperiment are useful for the design and regulatory review of
advanced HSI in Korea, like KNGR. Also, the issues requiring
additional researches suggest future researches in relation to advanced
HSI
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B3 EQ “Weekly Highlight's]l tt&# 2Z& Wgoz dx4
AgdTae ITF 33 233 @ ITF7E ged7dd Age
AdAE HEE

“Weekly highlight:

At the invitation of the ¥Xorean Atomic Energy Research Institute
(KAERD, Jerry Wachtel of CIHFB/DST and John O‘Hara of Brookhaven
National Laboratory, met with staff of its Integrated Test Facility (ITF)
on January 22, 1998. The visit was suggested by Dr. Jung-Woon Lee
during an IEEE Meeting on Human Factors held in Orlando, Florida in
June 1997. Dr. Lee's purpose, and the NRC's interest, was to determine
the potential for future collaborative research between KAERI and NRC
on human factors issues, particularly with advanced nuclear power
plants.

The ITF, perhaps the most sophisticated facility of its kind in the world,
supports research for the improvement of nuclear power plant safety
through human error reduction. It was designed in-house, and is
supported by a staff of 23. The lab contains a full-scope simulator
which models an actual Korean plant (essentially ABB-CE System &0).
The control room contains advanced controls and displays of direct
relevance to current and future NRC programs, including a large screen
overview display, color CRTs with soft controls, reconfigurable flat panel
displays, and programmable alarm tiles. The lab is supported by a
highly sophisticated Data Analysis Experiment Evaluation Supporting
System (DAEXESS). This system can record, in real time, control
inputs, video and audio of crew actions, eye movement behavior and
physiological performance. Data is automatically encoded and
time-synchronized to permit analysis of crew workload, errors, response
time, etc. Of significance to NRC, the ITF has access to licensed
operators who can serve as test subjects, and the language used is
English.

_18._



1998. 6 :

The ITF staff expressed a strong interest in cooperative work with
NRC. KAERI is a signatory to a cooperative laboratory relationship
with DOE; and participates in an international collaborative program on
severe accident research organized by NRC. ITF personnel will explore
these agreements to determine if they might facilitate cooperation in the
human factors arena. Collaboration between NRC and KAERI in this
field could enhance NRCs access to timely, sophisticated research into
advanced human systems interfaces (HSI), and could add the capability
to undertake relevant studies not previously possible. A current NRC
research effort, The Effects of Interface Management Tasks on Crew
Workload and Performance, might be an excellent candidate for such

collaboration.

A 192 skn] AR HFAHAFSH LI AFYAZ “Cooperative
Research on Human Factors Using KAERI's Integrated

Tested Facility’S A8ty tea 2& g8 v &

C-2-1. Cooperative Research on Human Factors Using KAERI's
Integrated Tested Facility (KAERI/NRC)

The ROK side opened discussion of this item, which was added to the
agenda of KAERI's request.

The ROK side noted that, in addition to the benefits of any specific
collaboration, KAERI would also benefit from exploring the use of the
ITF and participating in world-leading research.

The Korean side had hoped that the the U.S. side would be prepared
to enter into a collaborative project at the ITF, possibly related to
advanced control room design issues such as

- information design and organization
- display management and navigation
-~ computer—based controls, or
- computer-based procedures.

The U.S. side could make no commitments, exploring that a major
review of all NRC activities, including research, was underway. The
U.S. side did not know whether - and if so, how much - money might
be available, either now or in the future, to support a cooperative project
on human factors engineering with KAERI at the ITF, although the U.S.
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1999. 6

side reported that Messrs. Jerry Wachtel of NRC/RES and John O’'Hara
of Brookhaven had been impressed by their January 1998 visit to the
ITF, which they subsequently characterized to NRC management as
highly sophisticated and technically excellent. They further reported that
collaboration between NRC and KAERI could enhance NRC’s access to
timely, sophisticated research into advanced human-system interface and
could add to NRC’s capabilities to undertake studies not previously
possible.

The U.S. side indicated that if details can be worked out, RES is
considering proposing a small collaborative project with the ITF, possibly
helping to develop human factors review guidance in the area of
computer interface management/navigation. Jerry Wachtel of RES/CIHFB
(telephone: 301/415-6498; fax: 301-415-5160 would most likely be the
NRC lead on this.

The Korean side noted that it is interested in even a small-scale
proposal, which it would like the U.S. side to submit, if possible. The
U.S. side agreed that it would submit the results of this discussion for
RES Office consideration.

A 207 @7 ARAATFAAE FoI 2 Ay

C-1-13. Cooperative Research on Human Factors Using KAERI's
Integrated Test Facility

Both sides acknowledged a common interest in the human factors
research area related to advanced control room designs such as
information design and organization, display management and navigation,
computer—based controls, and computer-based procedures.

The staff and contractors (Messrs. Jerry Wachtel of NRC/RES and
John O’Hara of Brookhaven) of the US side who have visited the ITF
(January 1998) have characterized it to the NRC management as highly
sophisticated and technically excellent. They have reported that
collaboration between both sides could enhance the US sides access to
timely, sophisticated research into advanced human-system interface and
could add to its capabilities to undertake studies not previously possible.

The US side reported that it continue work on several projects to

develop criteria and review .guidance to assure that advanced control
rooms do not, because of human factors, comprise safety. The results of
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its studies should lead to new guidance and results which could be

mutually beneficial.

The US side could make no commitments on the ITF during these
discussions. The US side reported that it continues to be very interested
in undertaking a collaborative effort with the Korean side and is working
to secure the funding to support it. The US side is hopeful this will
happen this year. Funding for the US sides safety research program is
never-ending problem. The US side fights a constantly shrinking budget

and competing demands.

If details can be worked out, the US side (RES) indicated that it is
still considering a small scale collabarative project at the ITF, possibly
helping to develop human factors review guidance in the area of
computer interface management/ navigation. Jerry Wachtel of
RES/CIHFB (telephone: 301/415-6498;, FAX 301/415-5160) remains the
US lead on this.

With a project of real mutual interest and wvalue, the Korean side
advised that contribution-in-kind might also be acceptable.

1999.12 @ & #HA I

2000. 6 1 E FAAAA9 US NRC HE Al g8k =<t (Draft Letter

of Agreement) %A

2000.10 : US NRC9 Ashok C. Thadani (Director of RES)%] 3+=d=¥
AdT4 WE A KAERI-US NRCZF 17433t d+dE oFF
A

2 48 Ao 593 J1&HA @S Age #7)ER 9 NRCAH]
o 20009 99 199 2 A % <t AT B¢ FRud L FY
3e 0E.
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Task and Temporal Considerations
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Organization of Information
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Internal vs. External Mental Model
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Soft Controls _and Display Space
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The Effects of the Installation Process for HSI Upgrades upon

Personnel Performance
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(5) Maintainability of Digital Systems

(Process—-oriented guidance)
the development of guidance for reviewing practices, policies, and

procedures related to maintaining digital systems:
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Automated test equipment and maintenance aids
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Circuit cards
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(6) Advanced Alarm System

(General Issues)
Operator—Centered Alarm System Design
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A7) Abole) BAE 71 AT B

AWS Lessons Learned and Advanced Alarm System
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A FEES ¥ 4 vk Context 5HH AH75e) 447 7L %

Aol tm, 182 &S H$ RE 9 F(mode error)’t oF71 €

Hybrid Systems
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Alarm Setpoints and the Alerted Monitor

TAAo] AYE AF 7R o] E(signal detection theory)e] £ol=
“alerted-monitor system”o 2 BA}E o] ¢t} o] 2EZFA](automated
monitor)9} ©17FZFAl(human monitor)2 TFAE F @A ZA| A AE o]
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(Processing Methods and Related Issues)

Effects of Processing Methods

2o AR AP " E(mode dependency, state dependency % )©|

+
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dol A H7hE A ek, £238d BERAY WEd daAMe BEA
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B o d7ZAFE A Aols AW 79, filtering H &,

Design Goals of Alarm Processing Systems
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Alarm Information Availability
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Al 7FA] alarm availability technique(filtering, suppression, priority
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Alarm prioritization scheme
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Alarm Generation
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(Display of Alarm Data)

Alarm Allocation to Display Type

SDCV(Spatially Dedicated Continuously

e

A2
Visible)

AFEl 719 text message A<}
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Design of VDU Alarm Displays

AFE 7w ARFEA Y wHe AR FEE 94T WHeE ¥

F 9dE F94d A VDU AE FA] 45 F2 FH messagedl
e FaHH g a8y, & FREE FJH oA message list7}
A e EAEY EHYe) FHor AAH ZA BAE HAsste A

$ 1YY, B JEE graphic EAIJ A3 wgstr] AE (O}

2 moup eddel 42 =
g AY Aotk Wi BeW, 1L A9 W W2E Fust IF
o8 AgEY AR J15S THAII BLF BH ArE Fooly
AGA EAHolo} Serke 7HEY AT Waw FEolvh UF
Ao Fo AuE FEHA 24 =1, U B 39 FRE A

9 <t BHE S, oJ2A ARE FAT AV dE =9, 9d
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(Alarm System Controls)

Increased Complexity with Advanced Alarm Systems
71€ ZAEAZ AHE5+= SART(silence, acknowledge, reset, test) 7}
Hol A8 AEATAE HE 7t5AY, ol x 1Y A HE,

Zu A7 ghel 24, filtering % 2 ¥7HH FuAlolslsol 28
g 4 ok olgd oA Aofslse] F9Y Bask gov, 2748 A

o715 A4 2 kA4 Bl g AP Fady,

Role of Automation

AT 2L 54 APl E £33 AjzAs A5AT F A



(d& 59, 32 99 ZHo| st silencing® 7ol). 3| gk, o] st
AEAFT W R WAL 1Y A4 o] o] FojAof s, 1¥
A E& AL B 9 F(mode error)7t AT £ ok 3 wHow
SHd g olv}t Q1 (acknowledge) glol= ol2id W7ol LojuA
HEE 3te Aot dvty o g 7MY HHe FHA AF37 1 F
d Wy @4 AFdHojop k. (o] de golA ] Context
Specific Alarm Response Characteristics @<tz # & o] dt})

Implementation of Controls in Advanced Alarm Systems
A AodoMdEe ZAHAFo] TE Interface?t T H I control

interface?t 71%S THE F UMEE =9, dAFH HAHAY

’

keyboard A}-& 94#). SART control® #& ofHl Aor|se xAH
Ao 71718 A€ & At Soft Control®}t Hard Control® &3, = A

Aozl 2 FH Aojzle Egtel B3I F7rA 7 Desin
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(1) Advanced Information Systems Design

rRu
gt

(Technical Basis Issues)

Lack of a Well-Defined EID Process

Lack of Specific Representation Guidance

Evaluation of Operating Experience

Critical Testing and Evaluation of EID Concepts

Evaluation of Displays

AU

(Design Review Issues)

Task and Temporal Considerations

Volume of Information

Ol10|@ [O|0|0|0|®|® i

Density of Display Information

Operator Use of a Large Span and Variety of Displays

OO

System Complexity and Emergent Features

Perceptual Resolution

Elements of Configural Display

OlO|0

Effects of Instrumentation Failures

Organization of Information

OO

Integration of EID Displays into Remainder of HSI

(Operator-Related Issues)

Implication for Training and Qualification

N LN N CN PN EN RN RN RN BN

Acceptance by Operators

Internal vs. External Mental Model

eliellell (e

(2) Computer-Based Procedure Systems

Methodolgical and Criterion Requirements for Evaluating CBP

Effects .

<~

Role of Plant Personnel in Managing Procedures

Team Performance

Situation Assessment, Response Planning, and Operator Error -

Level of Automation of Procedure Functions

Keyhole Effects and Use of Multiple CBPs

CBP Failure in Complex Situation

O|0|0|0|0|0] O |@

Hybrid Procedure System

Specific CBP Design Features

0|0

NNANASAESANANAN
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(3) Soft Controls

Time Delays and Control Stability

Input and Feedback Methods for Continuous-Variable Inputs

Confirmation and Warning Messages

Sequential Plant Control and Interface Management Tasks

Access to One Versus Multiple Input Fields at One time

O|0|0|0|0 |@ oz

Intelligent Agent

Interaction of Soft Controls with Automation

00

Soft Controls and Display Space

O

Keyboards Versus Incremental Input Devices

ANANANEN AN AN AN LN AN

Consistency of Soft Controls in Hybrid HSIs

(4

) Human Systems Interface and Plant Modernization Process

@ O

The Effects of HSI Inconsistency Upon Alternating Use of HSI
Components

O
<

The Effects of HSI Design on Crew Coordination and
Cooperation

<

The Role of Training in HSI Skills

The Effects of the Installation Process for HSI Upgrades upon
Personnel Performance

Personnel - Acceptance of Upgrades

5

) Maintainability of Digital Systems

(Process-oriented guidance)

HFE program development

HSI design

Training maintenance personnel

Design of maintenance procedures and technical information for
digital systems

Automated test equipment and maintenance aids

Verification and validation of maintenance

(Supplemental guidance)

On-line maintenance features

Advanced features of test and diagnosis equipment

Circuit cards

Data~bus technologies

0|0} |0/e0|0] O |0 O (O] O
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(5) Advanced Alarm System

(General Issues)

Operator-Centered Alarm System Design

Role and Definition of Alarn Systems

<

AWS Lessons Learned and Advanced Alarm System

Context-Specific Alarm Response Characteristics

Hybrid System

Alarm Setpoints and the Alerted Monitor

Second Event Detection

AR

(Processing Methods and Related Issues)

Effects of Processing Methods

Design Goals of Alarm Processing Systems

Alarm Information Availability

Criteria for Prioritization

OO0

Alarm Generation

Processing Complexity

AR A A RN AN

(Display of Alarm Data)

Alarm Allocation to Display Type

Design of VDU Alarm Displays

Information Content of Alarm Displays

OMOMON

- Hierachical Displays, Alarm Integration, and Data Layers

Use of Auditory Cues

Speech Displays

NENEN AN ENEN|

(Alarm System Controls)

Increased Complexity with Advanced Alarm Systems

<

Role of Automation

<

Implementation of Controls in Advanced Alarm Systems
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(44 7hs ARAR)

System/alarm log
Operator action log
Debriefing and Video recording

NASA TLX(Task Load Index)ol] ¢]3F Workload A5

Pl KAERI % US NRCE 2% Fo%
Adel AP E AT W TAHCR A9t 2 F/E o AS
AA@A7E vlE @A 2 37 dE& US NRCSFeo| A7|&

US NRC&& 7153 Alvyale 27422 1) reasonable, realistic, 2)
mixture of normal and abnormal (diagnostic &% X3S A A1
JAXFoZ Folm7l wx A &l Atz g3 (o), SGTR (multiple

tube) + safety v/v failed, =& ISLOCA% Z2)& 33 AL Aot

o]'/\}\ .
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# 3-4 ROE testoll ¥+ ¥ ITF Process mimic diagram

;Wg Mrllec Mimic Description
L e COMPONENT COOL ING SYSTEM
1 |cCO1  |PUMPS AND HEAT EXCHANGERS TRAIN A
1 {CC02 |PUMPS AND HEAT EXCHANGERS TRAIN B
2 {CC03 |MISC. HEAT EXCHANGERS TRAIN A
2 [CCO5 IMISC. HEAT EXCHANGERS TRAIN B
3 [cC04 IMISC. HEAT EXCHANGERS TRAIN A
3 |CC06  |MISC. HEAT EXCHANGERS TRAIN B
4 |cco8 [RCP COOLERS TRAIN A
5 |CC10  |ESW PUMPS AND HEAT EXCHANGERS TRAIN A
5 |[CC11  |ESW PUMPS AND HEAT EXCHANGERS TRAIN B
. oA CONTAINMENT SYSTEM
6 |CHO1 |CONTAINMENT PURGE SYSTEM
7 |CHO2 |CONTAINMENT AVAC RCFC
8 |{CHO4 [CONTAINMENT MONITORING SYSTEM
9 |CHO7 [CONTAINMENT HYDROGEN SYSTEM
cv CHEMICAL & VOLUME SYSTEM
10 |CVO1 REGENERAT!VE HEAT EXCHANGER
11 |CV02  [LETDOWN HEAT EXCHANGER
12 {CV03  |BORONOMETER PROCESS RADIATING MONITOR & ION EXCHANGER
13 |CV04 [SEAL INJECTION HEAT EXCHANGER & SEAL FLOW TO RCPS
14 |CV05  |VOLUME CONTROL TANK
15 _|CV06  |[CHARGING PUMPS
16 |CV07  |REFUEL ING PUMPS
17 _|Cv08  [BORIC ACID MAKEUP PUMPS
18 |CV10  |REACTOR DRAIN TANK
19 |Cv14 [REACTOR COOLANT PUMP 1A SEALS
19 |CV15 |REACTOR COOLANT PUMP 1B SEALS
19 {CV16  |REACTOR COOLANT PUMP 2A SEALS
19 |CV17  |REACTOR COOLANT PUMP 2B SEALS
ARH 51 |RESIDUAL HEAT REMOVAL & SAFETY INJECTION SYSTEM
RHO1  |[SUCTION SOURCE FOR LPSI TRAIN A
RHO2  |SUCTION SOURCE FOR LPSI TRAIN B
RHO5  |SUCTION SOURCES FOR CS PUMP TRAIN A
RHO7  |SUCTION SOURCES FOR CS PUMP TRAIN B
RHO6  {CHEMICAL ADDIT!ON SYSTEM
S103  |PASSIVE S| SYSTEM & HPSI LINES TO COLD LEG, TRAIN 2A
S104 |PASSIVE S| SYSTEM & HPSI LINES TO COLD LEG, TRAIN 2B
S105 |PASSIVE S| SYSTEM & HPS| LINES TO COLD LEG, TRAIN 1A
S106  |PASSIVE S| SYSTEM & HPSI LINES TO COLD LEG, TRAIN 1B
. |RCS | REACTOR COOLANT SYSTEM
24 |RCO1  |REACTOR VESSEL DRAIN & VENT VALVES
25 |RCO2  |PRESSURIZER PRESSURE CONTROL SYSTEM
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¥ 3-5 TOE testo] ¥+ ¥ Process mimic diagram

DWG MlileC Mimic Description
A FEEDWATER & CONDENSATE SYSTEM
1 |CWO1 CW_PUMPS
2 _{CWo2 CW FLOW TO/FROM CONDENSERS
3 |FWO1 CONDENSATE SYSTEM
4 |FWo2 CP_SYSTEM CD
5 |FW03 LP FW HEATERS (TUBE SIDE)
5 |Fwoe HP FW HEATERS
6 |FWo4 DEAERATOR
7 _|FW05 FW _PUMPS
8 |[FWo7 FW LINES
9 |Fwos FW PUMP TURBINES
FW10 AF SYSTEM (1)
FW12 LP HEATER DRAINS
FW13 HP HEATER DRAINS
MCO1 MAIN CONDENSERS
/A INSTRUMENT AIR SYSTEM
|AO1 INSTRUMENT AIR COMPRESSORS
1A04 HY, NI SYSTEMS
s MAINSTEAM SYSTEM
MS01 MAIN STEAM HEADER (1)
16 |MS02 MAIN STEAM HEADER (2)
17 |MSO7 LP TURBINE INLET/QUTLET FLOWS
18 |MS08 FROM HP TURBINE TO FEEDWATER HEATERS
19 [MS09 FROM LP TURBINE TO FEEDWATER HEATERS
20 IMS10 MSR DRAIN TANK A
20 |MS11 MSR DRAIN TANK B
21 |MS12 AUXILL IARY SYSTEM
21 IMS13 GLAND SYSTEM
22 (MS14 MAIN STEAM BYPASS FLOWS
23 |SW09 TURBINE BUILDING OPEN COOLING WATER SYSTEM
- 7P TURBINE PLANT COOLING SYSTEM
TP04 TURBINE BUILDING CLOSED COQLING WATER SYSTEM (1)
|SPCTRL | SPECIAL CONTROL

GC

GENERATOR CONTROL

— 89 —




1A H A4 ITFA A

Fag)

3
-

Al g o] Bl o}

A7 354

1

"k

——
fite}

xr
pic!

o

_o/]

stolaliTh o

A

=
B
0

il
il

o o

22!

o] %M Maraﬁ Maraﬁ
—_ N o —- 1 o — M
Mw D |eXol | Rof
X > R 104_0
el S e cac
oﬁ = ol oy O oy O
a R o I e L
i § KR | R
N E% | ol |, Rwol
oz STop| & = | ® =
e —~— RC ﬁn‘uv ﬁu‘u»
g G L R L
£ me R
= o™ o | W | WE
S ofy | o | oo
o T | O | ORraT o
K of by oo i)
< N & =™ | =0
el P Col T T
® B | Subod ) S
ofmr of o oElowﬂ ozlo_,ﬁM
o TR T Ot | Wz 0
B TR | T | T Pre
i Cper| Lo | SR
10 O O O X 4 O
r O O O O X | X X X O O
o O O O O OO0 O O O O
™ O O O O O x X < < X
- O O O O O] x X O O O
o] oj
wE I NN [m o] 0] o 0 o~ o ©
T/ P o|lololololo|lol 0|00 © o o O
= mE|E|IEIEIEIEIREE|R|E] & = & =
o
< iy fx,
%o ™ o

__90_



o
2
e
il
o,
o
2
0
ng
tlo
r 3]
|\
o
iih)
A}
0
o
A}
uS)
rlo
S
ol
ot
tlo
(o]
o,

a8,

T U

- ITFY Tabular Alarm< Alva]e 4He] F L9 Zo] HABRI} Hol
B QS w M2 A7 2ASH APl A= F

ok A ARFAR AAE7F oy,

- ITFY 4%,
Ao 39
247} Vs

T 3o WE S FE7} graphice® FA|Ho] 3o
Hy 22 A5 Adga Aojdtelrng =943 QL F
- ITFY A%, A7 A S o, sd 7]7] stHo] T A HA
BA % && ALE R E trend graph §HCE AGg &3
3 7FA"E 9<S CRT oz FH3s 2SS R, 283,

2ao] e dve] ARHR LAAEL A PHFVL AFEEA

- Ay e 4de A e s8] g H M E double indicationd EH

Do

e AERAS disabler 713 HE S A3t Aojubde] FAlE
47} £°] 2 & double indication #/9F Ao}, ITFol A& double
indicationdl] |Gt B AAZL EVlsstd ZER7 dggE &
Astsien CRT 3deoe BEY AErt T4 €¥o= FA AT
A2 Aojgkel A o] Double Indication& CRT 3HA9 #WH Ax
FARY Hde F4E F7] A%en, o] double indicationl

_91_



=
T
%

sl

g 7=olA Fax AUriHA A

e
o
—o
T

%o & double indication AR A= EF3tx

[e)
oA ZA Fg B-¢7F Wekrh

-0 —



%)
o)

::p
@)
o

=

=)
o,
i
e
it
ot
ol
N
N
o
uiel
Sl

SAARAGS ATAE BEE

g0l @7 He R W Bed 20

1) Soft Control #& 7tF38 HF XA 2 A8 +3
2) Xﬁa{/}‘]l xﬂoi%}’,]- %]I‘;_}— Xﬂoi/goﬂ/qg] _‘%@%]_ Xﬂoi_?-‘raroﬂ EHT:SJ_‘ Z]—
7] A 2 3B EA €IS A3 28

3) Soft Control ¥& A3¥HFradHE =&

g, FAAEAANY FAFIA] HIH7EE “Soft Control #E F

8 A¥Ys ek ol Rz s]&Ho] Ut

oot

[

ATE 2 ¥ 1) Soft Control #&HE < o} zA} 2 2 &
%3} 3) Soft Control #H AFFrtatE s A= 1 NRC7}

2000 3€¥ ¥ E 3 NUREG/CR-6635, Soft Controls: Technical Basis and

L
ofd
£

¢

Hl

e

]

Human Factors Review Guidance [8] 2.1 A4 & ©]§3t9 Soft Control &
s Aestn A¥FE Fag S =& 283, Soft
Control& X &3t A& zt-714] AAY HEE Hs] F71 A+7F ¥
8%k #<dE Soft Control # oYzt Advanced Information Systems
Design, Computer-Based Procedure Systems, Human Systems Interface
and Plant Modemization Process, Maintainability of Digital Systems,
Advanced Alarm System ool tha] NUREG/CR-6633, 6634, 6635,
6636, 6637, 6684 [6, 7, 8, 9, 10, 11]JllA ZH st s, o] AGEo

el AR NS T, W LS AT I AFEE EYTE

ol

-03 —



ar
1o

H
ol

A Aol

2) A<

A5

TH

il

wir

ok
s

B} A

Eis

Aol e ol o

cl
T

X
o

o}
T

i

o

<
%

o
T

X
ok

N~

"
gt

)

_——
fits)

o

23]

g

ATH wEhA, A A

A2 A de Jd=

T

A

= A77 59 ggA, 2

[}
= B9

)|

Z

JAgo=zx

o)
A&

ok
2

NRC¢ d+d ¥

1442 7]

[e]
3
RN

Q4w

FAHoR

A4 1&el A7

tdes, s

B

ol
2]

A2 F, AF Aol 47

34

e AARERE, At

2 e
7} AT o} weEkd, A LR oz AAY o

[e]
F

& Ay

R

3|
S

T

]

7, A E 9
Bl @7HE AQolth 2 FAA A% Aol B

3

/\gg

o Fpo] 7}

=
()

Z]

Bte AE A

s 5 A3

?_]_.

B

=i

——
o

_z_.a o

iy

oy

0

)
i

o}

o
A
1
o
M-
;oo
)

_94_



?_

dol A, dA72e

w3 218 Ao} o] A o]

S Y Ao Al

d
=2

(3]
H

A7) 8 e A

s

3]

o 714gd Aol

_95_



M 5 & AFIfUZE e

ik
0k
2
ok

A1 A dTEHe] &8

2 d79 AFH=2 Soft Control®] ZA 7%, A 2 AHY, Ao ¥4E,
RS Bl B Aof, 7HHH 24 vE A-71A dA%e] d# T
EA dis) AEATC] F 3078 =EHNeH ol Uy 2484 ¢ &
A AT 93 B7h 47 #AsAT. 283, CRT 7|9 ¥ dzt-

AR @Ae AnFRA FEE N FAATI "ad WAso

N

)

Advanced Information Systems Design, Computer-Based Procedure
Systems, Soft Controls, Human Systems Interface and Plant
Modernization Process, Maintainability of Digital Systems, Advanced
Alarm System Eofol tis] & 747 =& HAE. o] E kol dis) Iy
A LA R s RS A AT AFAEE A, F, R U

EIE
AN HmAR At AW AWM LFAH HETEo] A Ao]
Ao AET wgron, Y Aol HAA eAde] oRPAE g3 F
o8 s1godot & AFT o] ZAHA

Soft Control #t¥ 2 F7A A¥AFYE A IZTALATY FE=
AP 1 Qe FANARRe] AR oh, A FH7] Adow ¢
FH1 QE AANARE AABHE 247]% Awe] AANLAE MMI
A7) Hrbo]l AFA o me ool & AlgtEeln, wa ITARH A
71&9e AAMNLAZ AT Boke] FAA A PEAE me]H o

_97__



oF @ AbgrEolth. 22, AAWAAZE opet FuhlA AW Ao}
A F7E Zlee 942 A% FANE FARA RSl B8

47 2 #H7hE 98 ke AL vel 77 FaEe] agojol s
$Bg A7G Ao, oF FHATI e WASS BAY A 2

AAGANAN g Wl AT Fo7t Dasith A

A 2" =rtdTFe HBaA

AdE Hou A7 4d A4 71E Ao B A=A AT UX
Y upgrade’t €5 928 F7lAA FAHD Yo vl A= ASH
A% YAE upgraded] wE A FH ZL BANE Ve AFANT
o] Ayl gon, fAE AZAAE AT tE AZ-7]7)
AA] A FAH =g A7l oH22].

2 B2uM A 32 A 228 s

i,
o
)
rs
4
)
i)
ko
2
4
52
rlo
[‘.ﬁ:
r O
ﬂllﬂ

e gdAgwdad A% Aojde LW ePAPe] AR

L

sk, AlZAolel tAHste] o

i
2
i
)
=
T
o
i)
oft
2
2

>
=2
=
o

o]
N
of
o

A
i R S =] AA

o
(o]
>

H
o,

A

oe velss 2ol 943 Aol Asgolol a5 4 Aojag %
Foe AANA4RE NFE UAT AL AR Q= 99 Yo

— 08 —



o
o
X

o

)

or
Mo
—_

A A 2
dolc}, 12

)

B

i
o

-

A=

sttt Ao AA

A

2 A3 AT AL

A
a7t

==
T

B1A

Bl
o

o
a

Ton

M

T

o
i

o

1 ITFE 3xH3s Jorz ITF

2

]

R A

b Bwe

o

B

w
i

o

-09 -



|

[1]

(2]

(3]

[4]

[5]

[6]

[7]

[8]

[9]

BN 5, QBT &M - AN AFF NEATEAZE
314}), KAERI/RR-1693/96, =4 A& A F+4, 1997, 7.
NUREG-0711, Human Factors Engineering Program Review Model, US

NRC, Washington, DC, 1994.
NUREG-0700 Rev. 1, Human-System Interface Design Review Guideline,

US NRC, Washington, DC, 1996.
NUREG-0800 Draft Rev. 0, Standard Review Plan Chap. 18, US NRC,

Washington, DC, 1996.

olAF F, “AARLAAZE FATA 7leA L, KINS/GR-172, =€
A7+, 1999. 2. 28.

NUREG/CR-6633, Advanced Information Systems  Design:
Technical Basis and Human Factors Review Guidance, US NRC,
Washington, DC, March, 2000.

NUREG/CR-6634, Computer-Based Procedure Systems: Technical
Basis and Human Factors Review Guidance, US NRC, Washington,
DC, March, 2000. |

NUREG/CR-6635, Soft Controls: Technical ‘Basis énd Human
Factors Review Guidance, US NRC, Washington, DC, March, 2000.
NUREG/CR-6636, Human  Systems Interface and Plant
Modemiéation Process: Technical Basis and Human Factors

Review Guidance, US NRC, Washington, DC, March, 2000.

[10] NUREG/CR-6637, Maintainability of Digital Systems: Technical

Basis and Human Factors Review Guidance, US NRC, Washington,

DC, March, 2000.

[11] NUREG/CR-6684, Advanced Alarm System: Revision of Guidance

- 101 —



and Its Technical Basis, US NRC, Washington, DC, August, 2000
[12] &3&4 5, ddASA AL - AFAq 7Ivre AT (HFE
1A1), KAERI/RR-1754/96, === A4, 1997. 7.
[13] o1& 5, daAowty JAA2 L A4 HZEL AT Az 4
uob 3hg] KAERI/RR-1849/98, st= A= d -4, 1999. 1.

[14] o] A&

ojft

, G AR At ed A - AnF s HAHEA
Ao ZNEAI”,  KAERI/CR-66/99,  @&=dxad72,
KINS/HR-242, &= A5t 71& 9, 199. 2.

[15] o] &, “FAANLAR FAFALA 7pd - A LAR AT
& kA A Z<AL”, KAERI/CR-83/2000, $594xt# AT 4,

KINS/HR-296, &=dat&etx 7«4, 2000. 2.

2

[16] EPRI, Advanced light water reactor utility requirements document,
Volume II, ALWR evolutionary plant, Chapter 10, Man-machine
Interface Systems (revisions 5&6), Palo Alto, CA, 1993

[17] International Electrotechnical Commission (IEC), »Nuclear power
plants - control rooms - opérator controls (IEC 1227), Gene\}a,
Switzerland, 1993.’ | :

[18] EPRI, Guideline on licensing digital upgrades (EPRI TR-102348),

~ Palo Alto, CA, 1993 o "

[19] C‘h.ristoffersen, K-., Hﬁhtér, C., and Vicente, K., Ecological interface -
design andb fault management performarnce: Long-term effects. In
Proceedings of the Human Fadors and Ergondmics Society 39th
Annual Meeting. Santa Monica, CA: Human Factors and
Ergonomics Society, 1995. |

[20] Tanaka, T. Eberts, R, and Salvendy, G Consisténcy of
human-computer interface design: Quantification aﬁd validation.

Human Factors, 33, 654-676, 1991,

-102 -



[21] Mumaw, R., Swatzler, D., Roth, E., and Thomas, W., Cognitive
skill training for nuclear power plant operational decision making
(NUREG/CR-6126), Washington, DC: US Nuclear Regulatory
Commission, 1994.

[22] National Research Council, Digital Instrumentation and Control
Systems in Nuclear Power Plants: Safety and Reliability Issues,

Washington, D. C.: National Academy Press, 1997.

-103 -



il
pa
0

L

ol

il
ol

?_

O

A

o
0| 74 2 8}

US NRC=2t2]

1.

T



LETTER OF AGREEMENT
FOR
COLLABORATION IN THE AREAS OF HUMAN FACTORS AND
HUMAN PERFORMANCE RESEARCH
BETWEEN
THE UNITED STATES NUCLEAR REGULATORY COMMISSION
(USNRC) AND THE KOREA ATOMIC ENERGY RESEARCH
INSTITUTE (KAERI)

BACKGROUND

The United States Nuclear Regulatory Commission (USNRC) and the
Korea Atomic Energy Research Institute (KAERI) have had several
successful collaborations in the area of nuclear safety research and
are currently collaborating in the cooperative severe accident
research program (CSARP) and in the steam generator tube integrity
research program. These cooperative research programs have
provided and continue to provide very useful information to both the
USNRC and KAERI and enhance our understanding of important
technical and safety issues.

In order to continue the collaboration between USNRC and KAERI
in the field of nuclear safety research, USNRC and KAERI! would
like to implement an additional cooperative activity of information
exchange in the areas of human factors and human performance
research with advanced human-system interfaces.

PROVISIONS

Except as noted below, this activity will be governed by the terms
and conditions of the Arrangement between the United States
Nuclear Regulatory Commission and the Ministry of Science and
Technology (M.O.S.T) for the Exchange of Technical Information and
Cooperation in Regulatory and Safety Research Matters, signed on
September 19, 2000.

OBJECTIVES

This collaboration will be conducted to establish a technical basis for
human factors review of advanced human-system interfaces.

IV. COLLABORATION PROTOCOLS
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Both the USNRC and KAERI will make technical in-kind contributions
to each other's research programs as described below.

The USNRC will provide KAERI with expert advice regarding the
performance of human factors research studies being undertaken in
the area of advanced human-system interfaces sufficient to establish
a technical basis for USNRC's regulatory positions and guidance to
be developed in this field. In addition, USNRC will provide KAERI
with the insights gained from related research conducted or
sponsored by USNRC.

KAERI will provide to the USNRC the expertise of their research
staff in conducting such research, make available their Integrated
Test Facility (ITF) and related facilities needed to undertake this
work, and the results of their studies in this area.

V. OTHER

The implementation of this collaboration will not involve the
exchange of cash, but may involve technical exchange visits by key
personnel. USNRC or KAERI analytical computer codes will not be
exchanged under this collaboration.

DONE at Taejon, Republic of Korea, on this 9th day of October 2000.

FOR THE UNITED STATES FOR THE KOREA ATOMIC
NUCLEAR REGULATORY ENERGY RESEARCH
COMMISSION: INSTITUTE:

Ashok C. Thadani, Director Jongmin Lee, Vice President

Office of Nuclear Regulatory Research Advanced Nuclear Technology
Development
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ROE &M X| set 1

2x| Description Part No. Value Uni t
1.1 {Surge Tank O1TA Drain VLV V2061 Norm
1.2 RCFC 1SA Qutlet Temp CC-Ti-121 deg C
1.3 |CCW HX 01AA Tube Side Inlet Valve V1005 Norm
1.4 [RCFC 01SA Inlet Moisture VP-M1-013A Teme”
1.5 [H2 Recombiner A Qutlet Valve HGV1001 Norm
1.6 |Letdown HX Outlet Pressure Kg/cm2
1.7 |RCP Seal Injection lsolation Valve CV-HS-231P CVV231P Norm
1.8 |A" Charging Pump Suction Valve V316 “INorm
1.9 Boric Acid Makeup Pump 1 Discharge Pressure cmH20
1.10 RCP 1A Controlled Bleed Off Temp RC-T1-118 deg C
1.11 SIS Minimum Flow Valve CS-HS-025 MOV CSV0025 Norm
1.12 SIT 2A Header Pressure Kg/cm2
1.13 PZR Head Vent Valve RG-HS-103 RGV0103 Norm
1.14 [RCP 1A Upper Thrust Bearing Temp RC-TI-156 deg C
1.15{Spray Additive lsolation Valve CS-HS-013 CSV0013 Norm
1.16 {Shutdown Cool ing HX Outlet Temp S1-T1-303X deg C
1.17 RDT Seal Leak Isolation Valve V2043 Norm
1.18 Refuel ing Water Tank Temp CV-T1-200 deg C
1.19 VCT Hydrogen Isolation Valve V108 Norm
1.20 |Letdown Boronometer CV-Al-203 ppm
1.21 [Charging Line Isolation Valve CV-HS-524 MOV CVV524 Norm
1.22 [Channel A CNMT Pressure (WR) CM-P1-352A cmH20
1.23 ACU_03S Deluge Valve VQ-HS-061 VQV061 Norm
1.24 RCP 1A MTR Air CLR Outlet Temp CC-Ti-167 deg C
1.25 [Essential Chiller Condenser 1A Outlet Bypass Valve V1175 Norm
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RO =2HX| set 2

2H| Description Part No. Unit
2.1 [Reactor head Vent Valve RG-HS-101 RGVO101 Norm
2.2 Spray Additive Tank O1TA Pressure CS-P1-005 mmHgA
23 ?:Sg?zwz)Cooling HX Discharge Valve SI-HS-657A MOV SIVE57 Norm
2.4 Reactor Drain Tank Temp CV-T1-268 deg C
2.5 Refueling Water Tank Discharge Valve CV-HS-532 CVV532 Norm
2.6 Rx Makeup Water Flow CV-FIK-210X (set point) L/min
2.7 A" Purification ion Exchanger (01D) inlet Valve V369 Norm
2.8 |Regenerative HX Charging Line Outlet Temp CV-T1-229 deg C
2.9 CNMT Temp CM-T!-031 deg C
2.10 |Low Volume Purge ACU Inlet Valve VQ-HS-035 VQY0035 Norm
2.11 RCP .2A Inlet Valve V1078 Norm
2.12 [ESSEN CHILLER CNDSR 1A Temp CC-T1-089 deg C
2.13 ICCW PMP Discharge HDR Pressure Train B Kg/cm2
2.14 SFP Cooling HX B Qutlet Temp CC-T1-138 deg C
2.15 [ESW Pump 01PB Discharge Flow Check Valve V1002 Norm
2.16 RCFC 02SB Inlet Moisture VP-M!-016A percent
2.17 H2 Recombiner B Qutiet Valve HGV1004 Norm
2.18 Letdown Flow Bypass Valve CV-HS-526 MOV CVV526 Norm
2.19 IRCP Seal injection Temp CV-TIK-231 {Output) deg C
2.20 {C" Charging Pump ALT Discharge Valve V798 Norm
2.21 Refuel ing Water Recirculation Valve CV-HS-510 CVv510 Norm
2.22 |RCP 2A Controlled Bleed Off Valve RC-HS-432 MOV RCV432 Norm
2.23 [Containment Spray Pump O1PA Fiow CS-F1-338 L/min
2.24 SIT 1B N2 Supply Valve S1-HS-642 S1V642 Norm
2.258DS Line Pressure RC-P1-131 Ka/cm2
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ROE &AM X| set 3

2| Description Part No. Uni t
3.1 |ESSEN CHILLER CNDSR 1B Flow CC-F1-094 L/s
3.2 |RCP 2A Cooling Flow CC-F1-191 L/s
3.3 |Post LOCA Purge ACU Outlet Damper VQ-HS-059B VQY0059 Norm
3.4 [CNMT RECIRC Sump A Water Temp CM-T1-041 deg C
3.5 |Charging Line Back Pressure Valve CV-HS-239A CVV239 Norm
3.6 |Letdown Rad Mon outiet Flow (process value) CV-F1K-204 L/min
3.7 |Rx Makeup Water Flow Control Valve CV-HS-210X CVV210X Norm
3.8 |Refueling Water Tank Level CV-L[-200A percent
3.9 |Recycle Drain Header EDT iIsolation Valve CV-HS-562 |CVV562 Norm
3.10 |LPS| Pump Discharge Pressure Train B S1-Pi-307 Kg/cm2
3.11 Spray Additive Tank Train A Recirculation Valve V1021 Norm
3.12 RCP 2B Upper Thrust Bearing Temp RC-Ti-186 deg C
3.13 PZR Spray Control Valve RC-HS-1001 RCV100E Norm
3.14 |SIT 2B Vent Valve SI-HS-605A S1V606 Norm
3.15 |Shutdown Cool ing HX Outlet Valve CS-HS-033 MOV CSV0033 Norm
3.16 |RCP 1B Seal Cooler #2 Initet Pressure Kg/cm2
3.17 Boric Acid Makeup Flow Control Valve CV-HS-210Y CVW210Y Norm
3.18 B" Charging Pump ALT Suction Valve V756 Norm

3 19 sg?nf? Seal Injection Flow Valve CV-FIK-244 (set L min
3.20 |Letdown Flow Isolation Valve V343 Norm
3.21 Hydrogen Monitor UU-006 CM-A1-006 percent
3.22 RCFC 02SA Qutiet Temp VP-T1-011A deg C
3.23 |ESW Pump O1PA Discharge Flow Check Valve V1001 Norm
3.24 (SFP Cooling HX A Qutiet Flow CC-F1-139 L/s
3.25 {CCW Pump Discharge Common Header Return Flow Valve (V1169 Norm
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ROE =ZH K| set 4

=H| Description Part No. Unit
4.1 |SDS Line Temp RC-T1-132 deg C
4.2 \SIT 1A Fill Drain Valve SI-HS-631 S1V631 Norm
4.3 |Shutdown Cooling HX Inlet Valve CS-HS-028 MOV CSV0028 Norm
4.4 |RCP 2A HP Cooler Infet Temp RC-T1-180 deg C
4.5 [Emergency Boration Valve V753 Norm
4.6 A" Charging Pump Suction Valve V317 Norm
4.7 [RCP 2A Seal Injection Flow Valve CV~HS-243 Cvv243 Norm
4.8 |Letdown HX Qutlet Flow CV-F1-202A L/min
4.9 H2 Recombiner A Qutlet Valve HGV0029 Norm
4.10 |RCFC 01SB Outlet Moisture VP-M!-018A ;percent
4.11 ESW Pump Discharge Flow (Train B) SX-F1-050 L/s
;4.12§AFP ENG CLR B Outlet Temp CC-T1-146 deg C
4.13 |CCW HX 03AB Inlet Valve V1146 Norm
4 .14 ‘Essential Chiller Condenser 2B Outlet Bypass Valve [V1178 Norm -
4.15 RCP 1B Seal CLR Outlet Temp CC-T1-174 deg C
4.16 Post LOCA Purge ADAR 10F Temp VQ-TI-056A deg C
4.17 Channel D CNMT Pressure (NR) CM~P1-351D cmH20
4.18 Charging Line Flow CV-F{-212A L/min
4.19 Purification lon Exchanger Bypass Valve CV-HS-520  |CVV520 Norm
;4.20‘VCT Discharge Valve CV-HS-501 MOV CVV501 Norm
‘4_21 RWT Discharge Isolation Valve CV-HS-531 MOV CVV531 Norm
4.22 |RDT Discharge lsolation Valve CV-HS-560 CVv560 Norm
i latio '
4.23 :?g;g?226§o?;;2?nHé)0utlet Isolation Valve MOV SIV696 Norm
4.24 \Spray Additive Pump 02PA Discharge Flow CS-F1-011 L/h
4.25 RCP 2A Upper Thrust Bearing Temp RC-TI-176 deg C
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RO& &M X| set 5

A Description Part No. Unit
5.1 |CCW HX Outlet Flow CC-F1-071 L/s
5.2 {CCW BP A Discharge Valve V1201 Norm
5.3 |ESW Pump Discharge Fiow (Train A) SX-F1-049 L/s
5.4 [RCFC 015A Qutlet Moisture VP-MI-017A percent
5.5 |(H2 Monitor UU-006 Qutiet Valve) MOV CMV1004 Norm
5.6 |Letdown Flow Control Isolation Valve V358 Norm
5.7 |RCP 1B Seal injection Fiow Valve CV-FiK-242 (Qutput) L/min
5.8 B" Charging Pump Suction Valve V319 Norm
5.9 Boric Acid Makeup Flow CV-FIK-210Y (Qutput) L/min
5.10 |RCP 1A HP Cooler Inlet Valve RC-HS-446 MOV RCV446 Norm
5.11 [Containment Spray lIsolation Valve CS-HS-035 MOV CSV0035 Norm
5.12 Cold Leg 2A Injection Fiow L/min
5.13 |PZR Surge Line CIV PX-HS-004 PXvo04 Norm
5.14 Hot Leg Loop1 CIV PX-HS-001 PXv001 Norm
5.15 Spray Additive Tank 01TB Level CS-L1~-002 percent
5.16 (LPS! Pump Discharge Flow S1-F1-306A L/min
5.17 [Equipment Drain Tank Temp CV-T1-269 deg C
5.18 [Charging Pump GRAV Feed |solation Valve CV-HS-534 CVv534 Norm
5.19 iLoad Follow Supply Valve CV-HS-527 Cw527 Norm
5.20 Letdown Radiation Activity CPM
5.21 |PZR Aux Spray Contro! Valve CV-HS-203A CWV203 Norm
5.22 |CNMT Temp (TE-037) CM-T1-037 deg C
5.23 |Low Volume Purge ACU Deluge Valve VQ-HS-047 VQV047 Norm
5.24 |RCP 1A Cooling Flow CC-Fi-177 L/s
5.25 DG A HX Qutlet Temp CC-T1-109 deg C
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ROE ZHX| set 6

=H Description Part No. Unit
6.1 [Reactor head Vent Valve RG-HS-102 RGV0102 Norm
6.2 |Spray Additive Tank 01TB Pressure CS-P1-006 mmHgA
6.3 {Shutdown Cooling HX Bypass Valve S1-HS-306A MOV SIV306 Norm
6.4 |Reactor Drain Tank Level CV-L1-268 percent
6.5 Boric Acid Batching Tank Outlet Valve V122 Norm
6.6 VCT Nitrogen Isolation Valve V644 Norm
6.7 B" Purification lon Exchanger (02D) Inlet Valve V383 Norm
6.8 |Regenerative HX Outlet Temp CV-T-221A deg C
6.9 (Channe!l B CNMT Pressure (WR) CM-P1-353B cmH20
6.10 Post LOCA Purge ACU inlet Valve VQ-HS-050 VQY0050 Norm
6.11 RCP 1B Inlet Valve V1075 Norm
6.12 {SDC HX B Outet Temp ' CC-T1-078 deg C
6.13 [CCW Pump O1PB Inlet VLV V1122 Norm
6.14 RCFC 1SB Outlet Flow CC-F1-124 L/s
6.15 |CCW HX 03AB Tube Side Inlet Valve V1010 éNorm
6.16 [RCFC 02SB Inlet Temp VP-T1-008A deg C
6.17 |H2 Recombiner B Qutlet Valve HGV1003 Norm
6.18 {{X, PRM, Boronometer Inlet Temp deg C
6.19 [RCP 1A Seal tnjection Flow Valve CV-HS-241 CVv241 Norm
6.20 |C" Charging Pump ALT Suction Valve V757 Norm
6.21 (Charging Pump Grav Feed Isolation Valve CV-HS-536 MOV CVV536 Norm
6.22 |RCP 2A Sea! #3 Pressure Kg/cm2
6.23 |Containment Spray Pump O1PB Flow CS-F1-348 L/min
6.24 HPS| Header Isolation Valve SI-HS-646 (Train 1B) MOV SIV646 Norm
6.25 |PZR Pressure Controller Manual Set Point (Output) [PIK100 Kg/cm2
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RO& &AM X| set 7

2 x| Description Part No. Unit
7.1 |ESSEN CHILLER CNDSR 1A Fiow CC-F1-093 L/s
7.2 |RCP 2B MTR Air CLR Qutiet Temp CC-T1-182 deg C
7.3 |Low Volume Purge ADSR 05F Temp VQ-T!-041A deg C
7.4 |CNMT RECIRC Sump B Water Temp CM-T1-042 deg C
7.5 |Charging Line Back Pressure Valve CV-HS-240A CVW240 Norm
7.6 Letdown Boron Low/High Range CV-AR-203 ppm
7.7 VCT Makeup Stop Valve CV-HS-512 CVV512 Norm
7.8 [Pre-Holdup lon Exchanger to RWT Isolation Valve V124 Norm
7.9 Equipment Drain Tank Level CV-L1-251 percent
7.10 |Shutdown Cooling HX Qutlet Temp (Train B) St-Ti1-303Y deg C
7.11 Spray Additive Isolation Valve CS-HS-014 CSV0014 Norm
7.12 RCP 1B Upper Thrust Bearing Temp RC-TI-166 deg C
7.13 [PZR Head Vent Valve RG-HS-105 RGV0105 Norm
7.14SIT 1A Vent Valve SI-HS-607A S1Ve07 Norm
7.15 SIS Minimum Flow Valve CS-HS-026 MOV CSV0026 Norm
7.16 |RCP 2B Seal! Cooler #2 Iniet Temp RC-T1-193 deg C
7.17 Boric Acid Makeup Bypass Valve CV-HS-514 MOV CWV514 Norm
7.18 A" Charging Pump ALT Discharge Valve V796 Norm
7.19 |RCP 2B Seal tnjection Flow Valve CV-HS-244 CVv244 Norm
7.2 Charging Pump 1 Dischrge Relief Valve PSV345 Norm
7.21 Hydrogen Monitor UU-005 CM-A1-005 percent
7.22 |RCFC 02SA Inlet Moisture VP-MI-015A percent
7.23 |CCW HX Qutlet Temp (Train A) SX-TR-065 deg C
7.24 \SFP Cooling HX A Outlet Temp CC-TI1-137 deg C
7.25 |[CCW HX 01AA Inlet Valve V1141 Norm
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RO ZHIX| set 8

(%EKH Description Part No. Unit
8.1 |SDS Line Pressure RC-P1-132 Kg/cm2
8.2 |SIT 2B N2 Supply Valve SI-HS-629 S1V629 Norm
8.3 IShutdown Cooling HX Outlet Valve CS-HS-034 MOV CSV0034 Norm
8.4 RCP 1B HP Cooler inlet Temp RC-TI1-160 deg C
8.5 (VCT Hydrogen Isolation Valve V143 Norm
8.6 [C" Charging Pump Suction Valve V322 Norm
8.7 RC? 1A Seal Injection Flow Valve CV-FIK-241 (set Unin

point)

8.8 }etdown Flow Control Isolation Valve V348 Norm
§89 (H2 Monitor UU-006 Inlet Valve) MOV CMV1002 Norm
%8.10 RCFC 01SB Inlet Temp VP-T1-006A deg C

8.11;CCW HX 02AB Tube Side Inlet Valve V1008 Norm

8.12 iRCFC 2SB Outlet Temp CC-TI-126 deg C

8.13 'CCW HX Outlet Temp (Train B) CC-T1-070 deg C

8.14 DG A HX Outiet Flow (Train B) CC-F1-112 L/s

8.15 RCP 1A Inlet Valve V1072 Norm

8.16 |Low Volume Purge ACU Outlet Damper VQ-HS-044B VQY0044 Norm

8.17 [CNMT Temp CM-T1-047 deg C

8.18 [Charging Line Pressure Ka/cm2

8.19 Boronometer & PRM Bypass Valve CVV521 Norm

8.20 IVCT Discharge Valve CV-HS-504 lMOV CW504 Norm

8.21 Boric Acid Batching Eductor Inlet Valve V649 Norm

8.22 Reactor Drain Tank Pressure cmH20

8.23 {Shutdown Cooting HX Inlet Pressure (Train B) S1-P1-303Y Kg/cm2

8.24 (Spray Additive Pump 02PB Discharge Flow CS-Fi-012 L/h

8.25 |Hot Leg Loop 1 CIV PX-HS-002 PXV002 Normﬁvw
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ROE =AM X| set 1

(Initial Condition: IC12)

e

oHG 2 | Minic £}
8BS
1 cCo1 0.000
3 CC04 21.272
5 cc10 1.000
7 CHO2 4.050
9 CHO7 0.000
1 CV02 26.009
13 V04 1.000,
15 CV06 1.000
17 CV08 52.807
19 cVi4 0.135
21 RHOS 1.000
23 S103 43.697
25 RC02 0.000
24 RO 59.980
22 | RHOB 0.000
20 | RHOT 21.923
18 V10 1.000
16 Vo7 21.388,
14 CV05 1.000
12 e 980.297
10 cvo1 1.000
8 CHO4 1.091
6 CHO1 0.000
4 CCco8 21.890,
2 CC03 0.000

ROE Z2HMX| set2 HH

(Initial Condition: IC14)

{TF
DWG #iZ | Mimic =1
HE
24 RCO1 0.000
22 RHO6 936.361
20 RHO1 0.000
18 V10 26.667
16 Cvo7 0.000
14 Cvo5 398. 51
12 Cvo3 1.000
10 cvol 219.868
8 CHO4 23.555
6 CHO1 0.000
4 €cos 1.000
2 €Co3 23.357]
1 cco2 8.156
3 CCo6 21.267
5 ccn 1.000
7 CHO2 4.377
9 CHO7 0.000
11 Cvo2 0.000
13 Cvo4 63.74
15 Cvos 0.000
17 Cvo8 ~0.000
19 Cvie 1.000
21 RHOS 0.000
23 S106 0.000
25 RC0O2 0.000
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RO M X| set 3 MY ROE =2HX| set 4 HE

{Initial Condition: 1C16) {Initial Condition: IC18)
ITF ITF
DWG 5 | Mimic =1 OWG 15| Mimic =
5 S
2 €C05 124.021 25  |RCO2 25.500
4 CC08 28.895 23 3105 0.000
6 CHO1 0.000 21 |RHO5 1.000
8 CHO4 19.547 19 |ovi7 25.292
10 CVO1 1.000 17 |cvos 0.000
12 V03 10.52 15 |cvos 0.000
14 CV05 0.000 13 Vo4 0.458
16 Vo7 93.260 11 |ovo2 267.336
18 Vi3 1.000 9 [cHo7 0.000
20 RHO2 2.877 7 [cHo2 6.445
22 RHO6 | 0.000 5 [cC11 1723.102
24 RCO1 | 60.064 3 0C06 21.362
25 RC02 0.000 1 |cco2 0.000
23 S104 0.000 2 {ccos 0.000
21 RHO7 1.000 4 ocos 21.446
19 V15 100.422 .6 CHot 21.562
17 Vo8 0.000 L8 cHoa 35.641
15 CVO8 1.000 10 jovot 332.905
13 Cv04 25.78 .12 [ovos 1.000
11 V02 0.000 14 [ovos 1.000
9 CHO7 0.000 16 Vo7 1.000
7 CHO2 19.546 18 V10 0.000
5 cc10 1.000 20 RHO2 0.000
3 CC04 218.148. 22 RHO6 0.000
1 CCo1 0.000 24 RCOT 60.121
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ROE =M Xl set 5 M

(Initial Condition: IC12)

ITF
DWG 815 | Mimic =)
HS
1 CCO1 990.430
3 CC04 0.325
5 CC10 1712.042
7 CHO2 4.050
9 CHO7 0.000
11 Ccvo2 1.000
13 Cv04 33.78
15 CV06 1.000
17 CV08 750.00
19 CvV14 1.000
21 RHO7 0.000
23 S103 0.000
25 RCO2 0.000
24 RCO1 0.000
22 RHOG 83.342
20 RHO1 0.000
18 CV13 22.040
16 Ccvo7 0.000
14 CV05 0.000
12 CV03 10.000
10 CVO1 0.000
8 CHO4 23.335
6 CHO1 0.000
4 CC08 28.895
2 CCO3 21.272

R

RO& 2HMX| set 6 M

(Initial Condition: IC14)

ITF
DWG ®& | Mimic =
S
24 RCO1 0.000
22 RHO6 936.361
20 RHO1 0.208
18 Cv10 69.997
16 Cvo7 0.000
14 CV05 0.000
12 Cv03 0.000
10 CVo1 127.091
8 CHO4 1.003
6 CHO1 0.000
4 ccos 1.000
2 CCo5 21.267
1 CC02 1.000
3 CCo6 76.416
5 CC11 0.000
7 CHO2 20.549
9 CHO7 0.000
11 Cvo2 25.488
13 Cvo4 0.438
15 Cvo6 1.000
17 Cvog 0.000
19 Cvie 53.502
21 RHO5 0.000
23 S106 0.000
25 RCO2 124.77




ROE ZMXA| set 7 HH ROE &2 X| set 8 HE

(Initial Condition: IC16) (Initial Condition: IC18)
ITF ITF
WG M= | Mimic =1 WG Hs | Mimic =1
HS HE
2 CC03 123.190 25 RC0O2 0.000
4 CCo8 21.697 23 S104 0.000
6 CHO1 21.686 21 RHO7 1.000
8 CHO4 20.681 19 Cvis 25.294
10 cvol 0.424 17 Cvo8 1.000
12 Cvo3 3283.242 15 CV06 1.000
14 CV05 0.000 13 Cvo4 25.40
16 Ccvo7 0.000 M Ccv02 0.000
18 Cv13 139.772 | 9 CHO7 1.000
20 RHO2 21.933 i 7 CHO2 20.126)
22 RHO6 0.000 5 CcC11 1.000
24 RCO1 60.064 3 CCo6 21.440
25 RC02 0.000 1 CCo2 21.362
23 S105 0.000 2 CC05 0.000
21 RHOS 1.000 4 Ccos 1.000
19 cv17 25.948 6 CHO1 0.000
17 cvos 0.000 8 CHO4 20.229
15 Cvos 0.000 10 Cvo1 173.294
13 cvo4d 0.447 12 Ccvo3 1.000
11 Ccvo2 0.000 14 Cv05 1.000
9 CHO7 0.000 16 cvo7 0.000
7 CHO2 4,894 18 " CV10 7.025
5 CcC10 21.307 20 RHO2 2.830
3 CcCo4 23.191 22 RHO6 0.000
1 CCo1 1.000 24 RCO1 0.000
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TO& =M Al set 1

25 Description Part No. Value [Unit
1.1 |CW Pump 05P Discharge Pressure Kg/ecm?2
1.2 [Condenser Pump O1P Suction Pressure Kg/cm2
1.3 |LP FW Heater Bypass Valve V276 Norm
1.4 [FW Pump 01P Recirc Valve FW-FIK-023 (Qutput) DMLSS
1.5 IFW Pump Turbine A Steam Exhaust Valve MS-HS-061 MSV061 Norm
1.6 {LP Heater 3A Control Valve HDV137 Norm
1.7 [Condenser A Temp CD-TI1-037 deg C
1.8 INT System Self-regulating Valve NTV1014 Norm
1.9 |LP Turbine A Steam Drain Valve ES-HS-055 ESV055 Norm
1.10 |LP Turbine A Steam Drain Valve ES-HS-075 MOV ESVO75 Norm
1.11 Main Steam Inlet to Aux Steam Header Pressure AS-P1-002A Kg/em2
1.12 TBOCW Pump O1P Discharge Valve WH-HS-025 MOV WHV025 Norm
1.13 |Generator Field DC Volt M—EIJM VDC
1.14 WT Discharge Header Pressure ‘WT—PI—026 Kg/ecm?2
1.15|Steam Bypass to Condenser A Valve (Qutput) 'MS—HIK—1001 —

1.16 MSR A SCAV STM Vaive HD-HS-003A }MSV HDV003A Norm
1.17 EXT STM Shutoff Valve ES-HS-005 J&OV ESV005 Norm
1.18 |Steam Atmosphere Dump Valve MS-HS-178BB MSV178 Nkorm
1.19Air Supply Header Pressure Kg/em?2
1.20 HP Heater 6A Control Valve HDV0S9 Norm
1.21 AUx FW Pump 1PA Suction Pressure AF-P1-005A Kg/cm2
1.22 [SG1 Downcommer Isolation Valve V101 Norm
1.23 Deaerator Inlet Flow CD-F1-300 L/s |
1.24 Condenser Recirculation I‘solation Valve CDV1086 Norm
1.25|Condenser Shell A Inlet V‘alve CW-HS-091 LMOV CWv091 Norm
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TO2 2HM Xl set 2

= Description Part No. Value |Unit
2.1 |TBCCW HX Qutlet Temp WT-T1-046 deg C
2.2 |SBCS Master (set point) MS-P1K-1010 ~
2.3 [MSR B SCAV STM Valve to CNDSR B HD-HS-003B MSV HDVOO3B Norm
2.4 HP Turbine Steam Drain Valve ES-HS-003 MOV ESV003 Norm
2.5 MSIV Bypass Vale MS-HS-183B MSV183 Norm
2.6 [Air Dryer Package Isolation valve V1014 Norm
2.7 HP Heater 5A Normal Drain Valve HDV117A Norm
2.8 |Aux FW Pump Discharge Header Train A Temp AF-T1-033 deg C
29 SG1 Economizer Flow Control Valve FW-FIK-1112 N
(Process Value)
2 10 S;z:r:a(:ire\r/::; Blow Down Regenaration HX A to CDV901 Norm
2.11 [Steam Packing Exhauster Discharge Pressure Kg/cm?2
2.12Condenser Shell C Qutliet Valve CW-HS-150 MOV CWV150 Norm
2.13CW Pump 01P Discharge Valve CW-HS-073 MOV CWV073 Norm
2.14 \Condenser A Left Qutlet Valve V049 Norm
2.15|LP FW HTR Train A inlet Valve V217 Norm
2.16 |FW O1P REC. Flow Valve V023 Norm
2.17 \FW Pump Turbine A Speed mm
{2.18 |LP Heater 1C Drain Valve HDV211 Norm
2.19 Condenser A Left Hotwell Level percent
2.20 HY System Self-regulating Valve HYV001 Norm
;2.21 EXT STM Shutoff Valve ES-HS-047 MOV ESV047 Norm
%2.22 EXT STM Shutoff Valve ES-HS-081 ‘MOV ESvV081 Norm
2.23|STM Seal Feed Valve TA-HS-051 ;MOV TAV051 Norm
2.24 |TBOCW Pump Discharge Header Pressure lWH—PI—OZO Kg/ecm2
2.25 Generator Neg. Seq. Amp lMP—II-102 —
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TOE Z2HX| set 3

2 Description Part No. Value (Unit
3.1 [Condenser Shell B Inlet Valve CW-HS-093 MOV CWV093 Norm
3.2 |DST Level Control Valve CDV214 Norm
3.3 [Deaerator Pressure CD-P1-303 Kg/cm2
3.4 |SG2 Downcommer lsolation Valve FW-HS-175A V175 Norm
3.5 |Aux FW Pump 2PA Discharge Pressure Kg/cm2
3.6 {HP Heater 7A Drain Valve HDV093 Norm
3.7 |After Filter Discharge Pressure {lInstr. Air Sys.) Kg/cm?2
3.8 [SG1 Main Steam Line Pressure Kg/cm?2
3.9 HP Turbine Steam Drain Valve ES-HS-016 MOV ESVO16 Norm
3.10 MSR A SCAV STM Valve HD-HS-029A ‘MSV HDV029A Norm
3.11|Steam Bypass to ATMOS Valve (Process Value) 'MS—H|K-1007 —~

3.12 |TBCCW HX A Outlet Valve WT-HS-043 ,MOV WTV043 Norm
3.13 |Generator Field DC Amp ’MP-I 1-114 ADC
3.14 |TBCCW HX A Inlet Valve WH-HS-033 MOV WHvV033 Norm
3.15 Main Steam Inlet to Aux Steam Header Flow AS-P1-003 ?

3.16 LP Turbine B Steam Drain Valve ES-HS-141 MOV ESV141 Norm
3.17 Deaerator Inlet HOR Drain Valve ES-HS-066 ESV066 Norm
3.18 HY System Self-Regulating Valve HYV007 Norm
3.19 (Condenser Shel! C Pressure (narrow) CD-P{-357 mmHgA
3.20 |LP Heater 2B Control Valve HDV174 Norm

3 91 :Z;pl?jhszltvzteam to Main Feedwater Pump Turbine A MSV1181 Norm
3.22 |FW Main FW Pump 03P Speed rom
3.23|LP FW HTR Train C Qutlet Valve V275 Norm
3.24 |Condenser Pump 04P Discharge Pressure Ka/cm?2
3.25|Intake Structure Level CW-L1-079 percent
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TOE M X set 4

25| Description Part No. Value |Unit
4.1 |Generator Power Factor x.xxx MP-J1-102 —

4.2 {TBOCW Pump 03P Discharge Valve WH-HS-027 MOV WHVO027 Norm
4.3 |Aux STM Feed Shutoff Valve TA-HS-052 MOV TAV052 Norm
4.4 EXT STM Shutoff Valve ES-HS-079 MOV ESVO079 Norm
4.5 |LP Turbine B Steam Drain Valve ES-HS-056 ESV056 Norm
4.6 [NT System Self-regulating Valve NTV1029 Norm
4.7 |Condenser B Right Hotwell Level percent
4.8 |LP Heater 1A Drain Valve HDV209 Norm
4.9 [FW Pump Turbine B Speed rpm
4.10 E;T;:l;p FW Pump O7P Recirc Valve FW-FIK-057 (Set DMLSS
4. 11 HP FW HTR TRN A Inlet Valve VO59A - Norm
4.12 Condenser Pump 04P Suction Pressure Kg/cm2
4,13 {CW Pump 02P Discharge Pressure Kg/cm2
4.14 Condenser Shell A Qutlet Valve CW-HS-146 MOV CWV146 Norm
4.15|Condenser Recirculation Valve CD-LIK-210 (Qutput) ' —
4.16 |SGBD REGN HX A to CNDSR Valve ' CDV306 Norm
4.17 SG2 Downcommer Flow Control Valve FW-FIK-1123 (Process N

- |value)
4.18 [Aux FW Pump 2PB Suction Pressure AF-P1-008A Kg/cm2
4.19 HP Heater 5B Emergency Drain Valve HDV120A Norm
4.20 Ai.r Pressure Regulating (95PSING) Valve V1027 Norm
4.21 Main Steam Drain Valve MS-HS-074 MSV074 Norm
4.22 MSR STM Shutoff Valve ES~HS-036 ESV036 Norm
4.23MSR B SCAV STM Valve to CNDSR A HD-HS-030B © |MSV HDV030B Norm
4.24 |SBCS AM} Setpoint. (pv, out) ) MS-H1K-1010 —~
4.25 TBCCW HX C Inlet Valve WT-HS-033 iMOV WTV033 Norm
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TOE ZH X set 5

25 Description Part No. Value |(Unit
5.1 ICW Pump 06P Discharge Pressure Kg/em?2
5.2 |Condenser Pump 02P Discharge Pressure Kg/em2
5.3 |LP FW HTR Train A Qutlet Valve V273 Norm
5.4 |FW Pump O1P Recirc Valve FW-FIK-024 (Set Point) DMLSS
5.5 |FW Pump Turbine B Steam Exhaust Vaive MS-HS-062 MSV062 Norm
5.6 |LP Heater 3C Control Valve HDV139 Norm
5.7 |Condenser Sheli A Pressure (wide) mmHgA
5.8 |NT System Self-regulating Valve NTV1019 Norm
5.9 [EXT STM Shutoff Valve ES-HS-048 MOV ESV048 Norm
5.10 |LP Turbine A Steam Drain Valve ES-HS-139 'MOV ESV139 Norm
5.11 Main Steam Inlet to Aux Steam Header Valve As-Hs-001 ‘MOV ASV001 Norm
5.12 [TBCCW HX B Outlet Valve WH-HS-050 )MOV WHV050 Norm
5.13 Main XFMR 345KV Side Amp 1MP-I 1-104 AMPS
5.14 [TBCCW HX C Qutiet Valve WI~HS-045 IMOV WTV045 Norm .
§5.15 Steam Bypass to Condenser B Valve (Qutput) %MS—HIK—1003 -
;5.16 MSR A SCAV STM Valve to CNDSR B HD-HS-003B !MSV HDV003B Norm
35.17 MSR STM Drain Valve ES-HS-029 ESV029 Norm
5.18 MSIV V150 Norm
5.19 Service Air Supply Valve |A-HS-014 V014 Norm
5.20 |HP Heater 6B Control Valve HDV100 Norm
5.21 |Aux FW Pump Discharge Header Train B Temp AF-T1-034 deg C
5 92 SG2 Economizer Flow Control Valve FW-FiK-1122 (Process N
Value)
5.23 Deaerator Temp CD-T1-315 deg C
5 24 Condenser Overflow Valve to Condensate Storage Tank 2
CD-L1K-212 (Set Point)
5.25 |Condenser Shell C Inlet Valve CW-HS-095 MOV CWV095 Norm
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TOE 2HX| set 6

ZH Description Part No. Value |Unit
6.1 |Surge Tank Demi Water Valve WTV003 Norm
6.2 |Steam Bypass to Condenser C Valve (Output) MS-HiK-1005 -
6.3 [MSR B SCAV STM Valve HD-HS-004A MSV HDVOO4A Norm
6.4 |[EXT STM Shutoff Valve ES-HS-004 MOV ESV004 Norm
6.5 |SG2 Main Steam Line Pressure Kg/cm?2
6.6 |Air Dryer Package Isolation valve V1015 Norm
6.7 |HP Heater 5B Normal Drain Valve HDV118A Norm
6.8 |Aux FW Pump 1PA Discharge Pressure Kg/ecm?2
6.9 SG1 Downcommer Flow Contro! Valve FW-FIK-1113 (Process B
Value)
6.10 Deaerator inlet Fiow XXXX.XXX CD-FR-300 L/s
6.11 |Condenser Overflow Valve to Condensate Storage Tank CDV1076 Norm
6.12 Condenser Shell B Outiet Valve CW~-HS-148 MOV CWV148 | Norm
6.13 [CW Pump 04P Discharge Pressure Kg/cm2
6.14 iCondenser Pump 02P Suction Pressure Kg/ecm?2
6.15HP FW HTR TRN B Outiet Valve VOG0B Norm

6.16 [FW Pump 01P Recirc Valve FW-FIK-025 (Set Point) -

6.17 |FW Pump Turbine A Steam Drain Valve MS-HS-063 MSV063 Norm
6.18 |LP Heater 2C Drain Valve HDV179 Norm
6.19 (Condenser Shell C Temp CD-T1-039 deg C
6.20 HY System Self-regulating Valve HYV005 Norm
6.21 LP Turbine C Steam Drain Valve ES-HS-057 ESV057 ‘ Norm
6.22 |LP Turbine C Steam Drain Valve ES-HS-077 MOV ESVO77 Norm
6.23 |STM Seal Feed Bypass UNLD Valve TA-HS-050 lMOV TAV050 Norm
6.24 (TBOCW Pump 02P Discharge Valve WH-HS-026 ’MOV WHV026 Norm
6.25 |Generator Volt ’MP-EI—101 kv
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TOE EHX| set 7

ZH| Description Part No. Value |[Unit
7.1 (Condenser Shell A Inlet Valve CW-HS-092 MOV CWV092 Norm
7.2 Demineralizer Qutlet Valve (CCP outlet Valve) CDV202 Norm
7.3 |Steam Generator Biow Down Flow to Deaerator Check Valve [CDV1254 Norm
7.4 \5G1 Economizer Isolation Valve FW-HS-174A V174 Norm
7.5 |Aux FW Pump 1PB Suction Pressure AF-P[-006A Kg/cm?2
7.6 HP Heater 5A Emergency Drain Valve HDV119A Norm
7.7 |\Air Dryer Package lsolation valve V1016 Norm
7.8 Steam Atmosphere Dump Valve MS-HS-107AA MOV MSV107 Norm
7.9 EXT STM Shutoff Valve ES-HS-017 MOV ESVO17 Norm
MSV
7.10 MSR A SCAV STM Valve to CNDSR A HD-HS-0298 L DVO298 Norm
7.11|Steam Bypass to Condenser A Valve (Qutput) ZS—HIK_1OO —
7.12TBCCW HX B Inlet Valve WT-HS-032 MOV WTV032 Norm
7.13 iGenerator Megavar IMP—JI~104 MVAR
7.14 TBCCW HX C Inlet Valve WH-HS-035 }MOV WHV035 Norm
7.15|STM Seal Feed Bypass Valve TA-HS-049 }MOV TAV049 Norm
7.16 LP Turbine B Steam Drain Valve ES-HS-079 ,MOV ESVO76 Norm
7.17 |EXT STM Shutoff Valve ES-HS-049 MOV ESV049 Norm
7.18 |NT System Self-regulating Valve NTV1076 Norm
7.19 [Condenser C Left Hotwell Level percent
7.20 |LP Heater 3B Control Valve HDV138 Norm
2 91 :z;pll?jh\e;::vzteam to Main Feedwater Pump Turbine B WSV1180 Norm
7.22 FW Booster Pump 06P Suction Valve V1017 Norm
7.23|LP FW HTR Train B Inlet Valve V218 Norm
7.24 |Condenser Pump 03P Discharge Pressure Kg/cm2
7.25|CW Pump O1P Discharge Pressure Kg/cm?2
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TO& =X X| set 8

TBCCW HX B Qutiet Valve WT-HS-044

25| Description Part No. Value (Unit
8.1 |Generator Amp MP-11-101 amps
8.2 [TBCCW HX A Qutiet Valve WH-HS-049 MOV WHV049 Norm
8.3 |STM Seal Feed Bypass UNLD Valve TA-HS-074 MOV TAV074 Norm
8.4 [EXT STM Shutoff Valve ES-HS-080 MOV ESV080 Norm
8.5 ESV059A Norm
8.6 MY System Self-regulating Valve HYV002 Norm
| 8.7 {Condenser Shell B Pressure (narrow) CD-P|1-356 mmHgA
8.8 |LP Heater 1B Emergency Drain Valve HOV214 Norm
8.9 \FW Pump Turbine B Steam Drain Valve MS-HS-066 MSV066 Norm
8.10 Startup FW Pump O7P Discharge Valve V058 Norm
8.11 HP FW HTR TRN B Inlet Valve VOBOA Norm
8.12 ICondenser Pump 03P Suction Pressure Kg/em?2
8.13 |CW Pump 03P Discharge Pressure Kg/cm?2
8.14 |Condenser Shell B Qutlet Valve CW-HS-147 MOV CWV147 Norm
8.15|DST Level Contro! Bypass Valve CDV1088 Norm
8 16 s;z:Tafsre;:rsé Blow Down Regenaration HX B to CDVG02 Norm
8.17 SG2 Economizer Isolation Valve FW-HS-177A V177 Norm
8.18 JAux FW Pump 2PB Discharge Pressure Kg/em?2
8.19 HP Heater 7B Drain Valve HDV094 Norm
8.20 Ajr Dryer Package lIsolation valve V1017 Norm
8.21 Main Steam Drain Valve MS-HS-073 MSV073 Norm
8.22 MSR STM Drain Valve ES-HS-033 ESV033 Norm
8.23 MSR B SCAV STM Valve HD-HS-030A MSV HDVO30A Norm
8.24 Steam Bypass to ATMOS Valve (Output) MS-H1K-1008 —
8.25 MOV WTV044 Norm
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TOE 2XMA| set 1 MY

(Initial Condition: IC12)

ITF
DWG & | Mimic =)
#HE

1 CWO1 1.232
3 FWO1 0.698
5 FWO03 0.000
7 FW05 2.44
9 Fwos 1.000
A FW12 0.045
13 MCO1 24.534
15 1 AO4 0.700
17 MS07 1.000
19 MS09 0.000
21 MS12 2.619
23 SWo9 0.212
25 GC 296.215
24 TP04 9.247
22 MS14 ~2.00
20 MS10 1.000
18 MS08 1.000
16 MSO01 0.000
14 | A01 8.773
12 FW13 0.283
10 FW10 2.434
8 FWo7 1.000
6 FW04 324.028
4 FWo02 1.000
2 CWo2 1.000
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TOE 2M X set 2 MY

(Initial Condition: IC14)

\TF
DWG 215 | Mimic =)
M3
24 TPO4 20.612
22 MS14 67.52
20 MS11 0.000
18 MS08 0.000
16 MS02 0.000
14 [A01 1.000
12 FW13 0.332
10 FW10 22.010
8 FWo7 69.77
6 Fwo4 1.000
4 FW02 36.758
2 CWo2 1.000
1 CWo1 0.000
3 FWO1 1.000
5 FWo3 1.000
7 FW05 0.000
9 Fwo8 3994.000
1 F12 0.357
13 MCO1 35.804
15 1A04 0.700
17 MS07 1.000
19 MS09 1.000
21 MS13 1.000
23 SWO9 2.511
25 GC 1.000




TOE =X set 3 MY

(Initial Condition: IC16)

DWG 15 M!;Ii:c =1
HS
2 cwoz2 1.000
4 FI02 0.139
6 FWo4 1.979
8 FWwo7 1.000
10 FW10 2.394
12 FW13 0.000
14 1AO1 8.648
16 MS01 74.039
18 MS08 0.000
| 20 MS10 1.000
22 MS14 -2.00
24 TPO4 1.000
25 GC 4385.396
23 SW09 1.000
21 MS12 0.000
19 MS09 0.000
17 MSO7 0.000
15 JAO04 0.700
13 MCO1 32.211
11 FW12 0.325
9 FW08 1.000
7 FW05 0.000
5 FW03 1.000
3 FWo1 0.632
1 Ccwo1 30.858
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TOE M Xl set 4 HE

(Initial Condition: IC18)

ITF
DWG 2= | Mimic =)
HS
25 GC 0.003
23 SW09 1.000
21 MS13 0.000
19 MS09 1.000
17 MS07 0.000
15 1AO04 0.700
13 MCO1 35.669
11 Fwi12 0.765
9 FWo8 4321.000
7 FW05 28.57
5 FWO6 1.000
3 FWO1 0.540
1 cwo 1.232
2 CWo2 1.000
4 FW02 67.79
6 FWo4 0.000
8 FWo7 50.00
10 FW10 2.395
12 FW13 0.000
14 I AO1 0.583
16 MS02 0.000
18 MS08 1.000
20 MS11 0.000
22 MS14 55.59
24 P04 0.000




TO& =HMX| set 5 &

{Initial Condition: I1C12)

ITF
DWG 213 | Mimic =1
A=l
1 Ccwo1 1.232
3 FWo1 42 111
5 FWO3 1.000
7 FW05 28.42
9 FWo8 1.000
11 Fwi2 0.045
13 MCO1 31.338
15 1A04 0.700
17 MSO7 1.000
19 MS09 0.000
21 MS12 0.000
23 SWo9 1.000
25 GC 34.297
24 TPO4 0.000
22 MS14 -2.00
20 MS10 0.000
18 MS08 0.000
16 MSO1 1.000
14 1 AO1 1.000
12 FW13 0.282
10 FW10 22.010
8 FWO7 4.40
6 FWo4 89.471
4 FWo2 45.00
2 cwo2 1.000
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TO& ZHMX| set 6 EE

{Initial Condition: IC14)

ITF
DWG ¢15 | Mimic =)
HS
24 TPO4 0.000
22 MS14 -2.00
20 MS11 1.000
18 MS08 1.000
16 MS02 77.495
14 IAO1 0.000
12 FW13 0.329
10 FW10 2.415
8 FWo7 50.00
6 FWo4 572.457
4 FWo2 1.000
2 Ccwo2 1.000
1 CWo1 1.232
3 FWO1 0.554
5 FW06 1.000
7 FWO05 28.37
9 FWO08 0.000
11 FW12 0.000
13 MCO1 27.719
15 1AC4 0.700
17 MS07 0.000
19 MS09 0.000
21 MS13 0.000
23 SW09 1.000
25 GC 21.653




TO8 =M Xl set 7 HE

{Initial Condition: IC16)

ITF
DWG 15| Mimic =1
o

2 CWo2 1.000
4 FIN02 1.000
6 FW04 1.000
8 FW07 1.000
10 FW10 2.401
12 FW13 0.000
14 | AO1 1.000
16 MS02 1.000
18 MS08 1.000
20 MS10 0.000
22 MS14 2.00
24 P04 1.000
25 6C 87.377
23 | swoo 0.000

[ o MS13 0.000
19 MS09 0.000
17 MS07 1.000
15 | A4 0.700
13 MCOT 35.602
1 FI12 0131
9 FI08 1.000
7 FW05 1.000
5 FI03 1.000
3 FHO1 38.878
1 CHo' 0.450
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TO& =MA| set 8 HH

(Initial Condition: IC18)

ITF
DWG 15 | Mimic =
e
25 GC 27983.369
23 SW09 1.000
21 MS13 0.000
19 MS09 1.000
17 MS07 1.000
15 {AO4 0.700
13 MCO1 37.839
11 FW12 0.000
9 FW08 0.000
7 FWO5 0.000
5 FWO6 1.000
3 FWO1 0.314
1 Ccwot 1.232
2 Ccwo2 1.000
4 Fwo2 0.000
6 FWo4 1.000
8 Fwo7 1.000
10 FW10 2:395
12 FW13 0.000
14 A1 0.000
16 MSO1 0.000
18 MS08 0.000
20 MS11 1.000
22 MS14 -2.00
24 TPO4 1.000
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