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Training Course Schedule

Name of Training :

ABWR Training and Evaluation Course

BWR Operator Training Center Corporation

Duration : 14th Apr. 2003 - 25th Apr. 2003
15t week
Date Time |S Location Theme of Training Char'g_e Remarks
of Training
/12 | 1230 Nadta _ Kawai
Sat | 16:30 Kashiwazaki * Check In & Facility guide
g | 010 Class Room *Qrientation Nofi, Kanai
Sun 10-16 *Stay in Niigata Center N‘;“:'e hKa:‘:a'
1.1 * Introduction to BTC & Current Activities at BTC Murata o
1.2 |* Current Training Activities in Taiwan Nuclear Industry N (trainees)
2.1 Feature of ABWR - Noji (Miyanaga)
:g:}g CcL~1 Classc}:’!oom 22 |Man Machine Interface )} : __;7,_,@927 (Miyanaga) ]
414 3 Operational knowledge for normal plant startup (1)
Mon 3.1 ABWR Plant System Mitsumori  [(Noji) (Miyanaga)
3.2 Reactor Critical Approach Procedure
. 52.1_|ABWR Control Panel Familiarization
15-19 31:1 ABWR 1S3 [Normal Plant Startup-1 - Mitsumori (Miyanaga) -
Simulator Reactor startup to reaching criticality  (manual mode) Noji
S32 ditto {auto mode)
3 Operational knowledge for normal plant startup (2)
3.3 Reactor heatup
12::5 cL-z| Class Room 3.4 From “reactor heatup™ to”mode switch change over” Suzuki | Mivanaga) (Noji)
35 Main turbine startup
4/15 38 From "Generator synchronization” to “Load transfer”
Tue s3 Normal Plant Startup—2
833 Reactor heatup | X . )
16-19 | SI-2 S:nau‘r;:or S$3.4] From “reactor heatup” to”mode switch change over” Mg:::;:n (Shiyama.
§3.5 Main turbine startup
$3.6 From “Generator synchronization” to “Load transfer”
3 Operational knowledge for normal plant startup (3)
| 37 Feedwater Pump Transfer from MORFP to TDRFP
10-15 | CL-3 Glass Room 3.8 Power Ascension by Increase of Core Flow (RIP Control) Suzuki
4 Surveiilance Tests on Power
4186 S Abstracts of Shutdown Process
Wed S3  |Normal Plant Startup-3
S$3.6} Load Transfer .
15-19 | Si-3 .ABWR S3.7! Feedwater Pump Transfer from MDRFP to TDRFP (Auto & Manual) Mi““{‘:‘”‘ (Shiyama)
Simulator 528 Power Ascension by Increase of Core Flow (RIP Control) Noji
) from 60% Power (Manual & Auto) .
S4  |Various Operations at 100X Power and Surveillance Tests
6 Site Tour of K-6/7 Kawai
8:30- ST-1 6.1 Visit of K-6/7 Contral Room
12:30 K-6/7 Site 6.2 Visit of K-6/7 Reactor Building Kawai, Noji
6.3 Visit of K-6/8 Turbine Building
S5  [Normal Shutdown—1
AT/}:: S5.1 Power Descension
. Generator / Turbine Off-line
15-19 | si-a | ABWR :gi Reactor Suberttioa Mitsumori | (1shkawa)
i Simuiator Noji
S5.4 Reactor Power at 10%
S5.5] Reactor Subcritical e
S5.6} Depressurization
S5  |Normal Shutdown—2
S$5.7 Shutdown Cooling In—service at a pressure of 0.7MPa X .
ABWR : Mitsumori | (Ishikawa)
18 8-12 | SI-5 Simulator $5.8] Condenser Vacuum Break Noji
Fri $5.9! Condenser Vacuum—up Operation
S7 Transients Caused by Single Equipment Failure
13-17 Fukushima * Move to Fukushima Center | Noji, Kawai
18-20 Center * Welcome Party with Namie Rorary Club
4/19 | 09-12 Fukushima BTC-FC(Technical discussion and facility tour} Noji, Kawai
Sat | 13-17 Center Site Tour for Off site center and Fukushima—Daiichi site Ueda
AS/uch 08-18 E:::f:g::; = Move back to Niigata Center Noji. Koshi
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Training Course Schedule

Name of Training : ABWR Training and Evaluation Course

Apr. 09, 2003

BWR Operator Training Center Corporation

Duration : 14th Apr. 2003 - 25th Apr. 2003
2nd week
Date Time |S Location Theme of Training Charge Remarks
m of Training
L Plant Major Interlocks ) B
9 Plant Behaviors during Basic Transients
8-10 ) 9.1 Reactor Scram
Class Room 9.2 Turbine Trip . . .
CL-4 Kosh (Sh ) (N
L 9.3 . Inadvertent MSIV Closure oS! yama i
10 Operations Guideline for the Basic Transients
4/21 110-12 10.1 Basic Response Guideline for Reactor Scram with MSIV Open
Mon 10.2 Basic Response Guideline for Reactor Scram with Closed MSIV
S10.1 |Basic Scram Recovery
Observation on the Plant Behaviors during Scram (Koshi)
13-17 | si-6 :ABWR Confirmation on the Manipulations and Monitoring Noji Operators :(Qosawa)
Simulator . Observation on the Standard Performances by Instructors Watabe |1 hikawa) {Miyanaga)
- Practice of the Plant Operation during Turbine Trip with MSIV Open -
Condition
8-10 11.1  |Plant response & operational procedure on typical transients .
CL-5 Class Room i Koshi (Miyanaga) (Watabe)
10-12 c Plant Behaviors and Procedural Response for the Typical Abnormal
Transients
4/22 S$10.2 |Required Resp for the Tr with Closed MSIV
Tue Observation on the Plant Behaviors during MSIV Closure ;
ABWR Confi : Manipulati . Noji (Koshi)
13-17 | sI-7 oot onfirmation on the Manipulations and Monitoring Watabe Operators : (Imaizumi)
imulator Observation on the Standard Performances by Instructors 2 (Ishikawa) (Sueoka)
Practice of the Plant Operation during Turbine Trip with Closed MSIV
Condition
8-10 | oL-6 [ G153 Room |14 5le0P Guideline Review Mitsumori {(Noji)
6 Site Tour of K~8/7
1012 | 8T-2 K-Site Tour around the K-site Yard, Maintenance Training Center and Kawai, Noji
6.4 o
Exhibition Hall
S11.1 [Practice for the Typical Transients
"chg Loss of AC Power
e
Loss of All Feedwater Pumps Watabe Operators : (Imaizumi)
13-17 | si-8 ABWR Loss of Coolant Accident Mitaumori (ishikawa) (Miyanaga)
Simulator | 511.2|Practice for the Typical EOP Phenomena Noji
Loss of High Pressure Injection Means
PCV Pressure Uncontroilable
ATWS
8-10 12.1  |Performance E: ion S for Individual Trainees
cL-7 Class Room | kobayashi (Noji)
y 10-12 12.2 |Performance Evaluation System for Shift Team
4/24
Thu E
S11  |Practical Response for the Transients
13-17 | si-g ABWR ) Kobayashi |Operators : (Imaizumi)
Simulator Noji (Miyanaga) (Sueoka)
) S12.1 |Evaluation Practice of Operational Performances
Faimng
8-10 Replay 12.1 {Replay and Review the Participants Performances
CL-g [—Sustem Kobayasi  |(Noji)
10-12 Class Room |15 |Simulated Evaluation Practice
4/25 ¢
Fri ;
13-14 $12.2 (Evaluation Practice of Team Performances Kob;y.:.sshl Operators :
ABWR oy . —
1 si-10 Simulator | - —{(Shiyama)  (Imaizumi)
15-17 S13  {Wrap up Session M“i;‘o';"" (Oosawa) (Miyanaga)
4/26 Kashiwazaki~
7:30 Nagaoka Checkout and leave for Tokyo
Sat
for Tokyo

2/2
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BWR Operator Training Center Corporation
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0

STP-1 Attaining Reactor Criticality (1/2) BP5toBP 6
No. Guide Location
1 Confirm that following systems are normally functioning: =~ | CRT{ANN]
- Startup Range Neutron Monitor (SRNM) Indication>3cps
- Rod Control & Information System (RC&IS) FD12 [RC&IS]
- Rod Worth Minimizer (RWM)
- Automatic Power Regulator (APR) FD13 [APR]
) [
2 Confirm reactor conditions: CRT 302
- Reactor water level: 1180mm ’
- Reactor coolant temperature: >80C
O
3 Select BP 5 [Reactor Startup J& F4FE£— NiLHl] CRT 501
BP: Break Point O
4 Notify Reactor Startup using paging system
]
5 Change over the Reactor Mode Switch position from
[Refueling #¥I3H] to [Startup EE] Main Panel
0
6 Select the mode of rod control as follows:
— Operation Mode: FD 12 [RC&IS]
Select Semi-automation [ B &)
—Rod Selection Mode
Select Gang-mode [F ¥ > 7 &— K]
—Rod Drive Mode
Select Continuous[E%E]
-0
Not | Procedures of this guide are based on Semi-automation |-
e mode operation. For full-automatic operation of control rod
withdrawal by kick signal from process computer, following
steps are required.
FD 12 [RC&IS]
—Select RC&IS Operation Mode
Automation [£ B#]
—Select RC&IS Selection Mode - A
Gang-mode [+ > 7 E&— K] utomation
. console BEj{ta >
—Push PB [Power Control 73] Faarld
PB: Push Button
7 Select BP 6 [Reactor Start-up R F{FicE) . CRT 501 -
O
18 Withdraw the control rods in semiautomatic mode by
pushing PB [Withdrawal 5/1k]. Main Panel
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STP-1 Attaining Reactor Criticality (2/2) BP5toBP6
No. Guide Location
9 During CR manipulation, closely monitor the neutron level | CRT 401
responses. )
10 | Change the rod drive mode to step mode[X5 > 7], when | FD 12 [RC&IS]
the reactor is approaching criticality
O
11 Confirm that the reactor has reached criticality.
— Reactor power increases steadily at a period of 100
~200sec without additional control rod withdrawal.
O
12 Notify the plant personnel that the reactor has reached
criticality by the paging system
0
13 | Record following data at the time of attaining reactor
criticality CRT401[rod-positio
—Time of criticality attained ns]
—Control rod positions
~SRNM indications CRT302[SRNM],
—Reactor period reactor water temp.
— Reactor coolant temperature
0
14 | Monitor SRNM indications increase and the range changes | CRT 307

according predetermined tevels.

0
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STP-2 Reactor Pressurization 1 (1/3) BP7to BP9

No. Guide Location

Not | Procedures of this guide are based on Semi-automatic mode

e operation. . If full automatic operation of control rod
withdrawal by process computer is desired, following steps
must be down.

—Select RC&IS Operation Mode
Full-Automation [2 B ] FD 12
—Select RC&IS Selection Mode
Gang-mode [F+ > 7 &— K]
—Push PB [Power Control Hi71%11#] [Automation N
PB: Push Button console HEML 1>
—Set the following data C L V=) l/] _
Target reactor pressure '
Rate of coolant temperature change (<55C/hr) CRT 501
]
1 Select BP 7 [start of reactor pressurization TR FER] | CRT 501
: [

2 Continue CR withdrawal according to the predetermined | CRT 40_1[ control
sequence. rod position]
Notel: During reactor pressurization, the reactor should be
pressurized by the specified coolant temperature "change | [CRT 303]
rate. ) Temperature-chang
Note2: Reactor water level is maintained at the normal | e-rate < 55C/hr
water level (1180mm) by dumping water through CUW -
dump valve controlled by Feed Water Control System

d

3 Confirm the reactor pressure has reached at 0.38 MPa.

] d

4 Start warming of the Turbine Gland Steam Evaporator. Main Panel

~Select TGS Operation Mode Switch[sequential actuation | CRT [Turbine aux.
78], then push PB [evaporator warming ZK{tL23EEHE]. | Stem ¥ —E > #B)
0| #%l

5 Place RCIC system in standby condition.

1) Using the operational guide on CRT 501, place [RCIC in
Stand-by ¥,
—Push PB [Isolation valve reset Fa&EF 1 2 1] for RCIC

Isolation signal reset.

—Open warming valve F048 for steam line warming.
—Open inboard isolation valve F035 on the steam line.
—Close warming valve F048.
—Open partially outboard isolation valve F036.

2) After completion of pressure equalization between reactor
and RCIC steam line, implement following.
—Open outboard isolation valve F036
—Open RCIC turbine main stop valve FO68

3) Adjust RCIC Flow Set to 182 m3/hr.

CRT 501
Main Panel

FDO02 [LDS 2/4]

FD 03 [RCIC]

~27 ~
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STP-2 Reactor Pressurization 1 (2/3) BP7 to BP9
No. Guide Location
6 Select BP 8 [Reactor Pressurization /R F4FHE I Jon CRT | CRT 501
501. -
O
7 Continue control rod withdrawal CRT 402 [rod
_ O | position]
8 Confirm the reactor pressure has reached at a pressure of
0.69 MPa.
O
9 Change steam supply source for TGS evaporator from the | CRT [TGS(1)]
house boiler to the evaporator. :
— Select TGS Operation Mode Switch[sequential # ], | Main Panel
then push PB [transfer to evaporator (L33 U]
. : ]
10 | Select BP 9 [ first HPCP start, HPCP 1 & B & &) CRT 501
O
11 | Starting High Pressure Condensate Pump (HPCP) A Main Panel
—Select PB[sequential # ] and Push PBlstart £ El].
Confirm following actions proceed automatically on CRT. CRT[EK%(2)]
~HPCP(A) control switch change to [auto B &}
—HPCP(A) minimum flow valve fully open
—HPCP(A) discharge valve fully close
—HPCP(A) start
—HPCP(A) minimum flow valve on [auto B )]
—HPCP(A) discharge valve fully open
—HPCP(A) aux. Oil pump stop, CS on [auto HEj].
O
12 | Put HPCP(B) in standby. ' Main Panel
Push HPCP operation mode PB [sequential EEfj], then push
PBlstandby #FH].
—HPCP(B) CS placed inlauto 5 &)]
O
13 Check EHC operation mode prior to the main turbine reset. | FD
' 23B[Automation
—Speed Control : [sequential %] selected progrss B EHbLHEFT]
Note: Procedures of this guide are based on Semi-automatic | [Automation
mode operation. Following step is required for full-automatic | console H#i{t a1 >
operation by kick signal from process computer. J—)l]
| —Push PB [EHC speed control SE #fH] on.
O
14 | Push PBlreset ) & v h] to reset the main turbine trip | Main Panel

condition.

0
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STP-2 Reactor Pressurization 1 (3/3)

BP7 to BP9
No. Guide Location
15 Confirm following alarms light on.
- | —Alarms ‘
— System status indications FD23A, FD 21
—Valve actuations FD23A, FD23B
. O
16 | Select [CV warming BE&] on FD 23B [Automation Progress | FD23B
B Eh{bETT] .
: O
17 Check the status of CV chest warming on CRT 702 and FD | CRT702,FD23BIMS
23B/[MSV valve test, MSV 75 A K]. ) VFHTFAN]

O
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STP-3 Reactor Pressurization 2 (1/3)

BP 10 to BP 16

No. Guide Location
Not | Note: Procedures of this guide are based on Semi-automatic
e mode operation. If full automatic operation of control rod
withdrawal by process computer is desired, following steps
must be down. :
—Select RC&IS Operation Mode
' Full-Automation [£& B &) FD 12
—Select RC&IS Selection Mode N
Gang-mode [F ¥ > 7 E— K]
~—Push PB [Power Control tH 7 fl4] [Automati(zn‘consol
PB: Push Button e BBEI -]
—Set the following data
Target reactor pressure CRT 501
Rate of coolant temperature change (<55°C/hr)
O
1 Select BP 10[reactor pressurization I R F4FHE ] on CRT | CRT 501
501
O
2 Continue control rod withdrawal with the predetermined rod | CRT 402 for rod
sequence position monitoring
Note 1: During pressurization, the reactor should be
pressurized by control rod withdrawal so as to maintain the | CRT 303: Rate of
rate of the coolant temperature change at a constant value. | temperature change
<55C./hr
Note2: Confirm that the reactor water level is maintained at
the normal water level(1180mm) by dumping water through
CUW dump valve controlled by Feedwater Control System
O
3 Confirm that the turbine bypass valve will start to slightly | Large Panel
open at a pressure of 1.03 MPa. Also confirm alarm on | [Important alarms
TBYV opening. HEEEH/ TBV
. ] O | open]
4 Select [reactor pressure setting R F#F FE 718 %] and | FD21[pressure/load
gradually increase the setting to close bypass valve until it is | set FEJ7/8 il f#]
fully closed. B
O
5 Preset for automatic reactor pressure following: FD23B[Automation
—Select control[sequential ##&] "On” Progress H Bi{L i
17l
— Select [EHC pressure control /7%l #] when full
automatic control in use. [Automation-consol
_ O|ed8baV—)]
6 Select BP 1ilreactor pressure control T/ EHH#] on | CRT 501

CRT 501 '
' 0
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STP-3 Reactor Pressurization 2 (2/3)

BP 10to BP 16

No. Guide Location
7 Select and put the pressure control into the pressure setting | FD 23B
following mode on FD 23B[Automation Progress BE{LiEST
az—)hL
]
8 Confirm the automatic reactor pressure increase and the | CRT 303
pressure setting follows as the pressure increases.
0
9 Start SJAE warming Main Panel
—Push SJAE PBlsequential E&]. CRT [turbine aux.
—Push [SJAE warming B#&] on. Steam sys ¥ —E
GEIESED|
10 | Select BP 12[reactor pressurization JRF{FFEEI] on CRT | CRT 501
501.
O
11 Continue control rod withdrawal according to the | CRT 402 for rod
predetermined rod sequence position monitoring
]
12 Confirm the reactor pressure has been reached at a pressure
of 1.9 MPa.
O
13 | Select BP 13[transfer of air ejectors ZEQ 2R EIE]. CRT 501
0 .
14 | Set the SJAE and Off Gas System operating modes as )
follows: ' Large Panel
— Select SJAE operating modelsequential # &)] on FD | FD 47
47/0G master.
]
15 Transfer from the starting SJAE to the main SJAE Main Panel
—Push PBJAO/OG starting modelV & £— RIV]
16 | Monitor operating status of the STAE CRT [SJAE]
: CRT [turbine aux.
Steam system % —
- [V P |
17 | Confirm operating status of the Off Gas system : CRT [0G(2)]
Adjust SJAE first stage air inlet valve (N21-MO-F405), if
the condenser vacuum adjustment is required. :
: 0
18 | Select BP14[reactor pressurization BT HFEN] on CRT | CRT 501
501.
O
19 Continue control rod withdrawal according to the | CRT 402 for rod
predetermined rod sequence. position monitoring
0 J
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STP-3 Reactor Pressurization 2 (3/3)

BP 10 to BP 16

No. Guide Location
20 | Confirm the reactor pressure has been reached at a pressure | Large Panel
of 1.9 MPa.
O
21 | Pre-check for starting Motor Driven Reactor Feed Pump (A) | CRT [Feed Water ¥4
—MDRFP line up k%]
~Status of Feedwater Control system FD 14 [2MD RFP]
Select[sequential EH]. [Automation-Consol
Select[#3 7k #4H#] (feedwater control) when full-automatic | e BEMELI 2V —Jl]
control in use.
—Select MDRFP operating mode in [sequential E#)] Main Panel
D .
22 | Select BP15 [MDRFP starting MDRFP ¥ &) CRT 501
(]
23 Put additional one condensate filter and two condensate | Main Panel
deminelizers in service.
— Push PB [in service ££7k]of [CF/[CD] system master. -
O
24 | Push PB [MDRFP starting &#] to start MDRFP(A) and | Main Panel’
observe following automatic actions to proceed: CRT [Feed Water #
—MDRFP flow controller in manual, 0% setting KE]
—MDRFP discharge valves(small and large) fully closed
—MDRFP minimum flow valve fully opens
~ —MDRFP starts
—MDRFP small discharge valve fully opens after 60 sec of
the pump starting .
—MDRFP flow controller in auto. Mode at 0 deviation
0 .
25 | Put the flow controller of MDRFP (A) in auto. by selecting | FD 14/2MDRFP
[sequential # &} and [MDRFP starting transfer f2EH)E]
— select [increase ]
— change into [auto BE] at 0% deviation
: ' O
26 | Put MDRFP (B) in standby mode Main Panel
—Push MDRFP(B) PBl[stand by %] on.
: O
27 | Select BP 16[reactor pressurization VIET{FRE V] CRT 501
O .
28 Continue control rod withdrawal according to the | CRT 402 for rod |
predetermined rod sequence . | position monitoring
(B
29 Confirm that the pressure setting following mode is | FD 21[pressure &

disengaged at a pressure of 6.52 MPa.
O

load control EHE
oy 4]
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BP 22 to BP 25

STP-4 Startup of Main Turbine (1/3)

No.

Guide

Location

1

Check the status on the reactor:
Reactor water level: 1180 mm
Reactor pressure: approx. 6.58 MPa
APRM indication: approx. 15%

[CRT 305]

Pre-check on the main turbine-generator for startup:
— Condenser vacuum : <6.7 kPa
—Turbine aux. Systems and parameters
—Generator aux. Systems

Following CRTs are useful.

[CRT/trend/ turbine speed b L > R/ES — ¥ 2 F/EEREK]

[CRT/parameters/turbine control /37 A —# /% — Y U Hilf%R]

[CRT/parameters/ turbine lube. oil /XTA—F/F—¥E
bEplHED| :

[CRT/ TGS(D]

[CRT generator gas system FE B /T A %]

[CRT/generator cooling system F&E X HIR]

[CRT 703]

Set maximum steam flow limit at 117%.
—Increase [maximum flow limit AT EFIEE] on
FD21[EHC control panel 37M3-N 3.
0O

FD 21

Confirm that the completion of CV chest warming.
—CV inner wall metal temp. >250C
—CV temp. difference between inner and outer surface
<45C ' '

[CRT 702]

[FD 23B]

Confirm EHC control mode on [FD23B Automation
Progress B EI{LHET].
—[EHC speed control FEEHI##] is set in [Sequential E#}]
—[EHC load control &%) is set in [Sequential HEEh]

O

NOTE : Procedures of this guide are based on

Semi-automatic mode operation. For full-automatic

operation of =~ CV chest warming disengage and initial
load limiter setting by kick signal from process computer,
following steps are required .

—Push PB [EHC speed control & & ] on.

—Push PB [EHC load control & ] on.

FD 23B[BE{LHETT]

[automation-console

‘BELa> Y-




/BTC

STP-4 Startup of Main Turbine (2/3)

REES 5:0-90-09-R0 714 : Aa

BP 22 to BP 25
No. Guide Location
6 Select BP 22 [preparation for turbine startup ¥ —t > 2EE | [CRT 501]
1]
: O
7 Disengage CV chest warming on FD23B[ Automation | FD 23B[B #t#fT]
Progress B EMLIETT] «
~Select [CV warming disengage BESERSH] on. FD2I[E H/E&FH
— Check control action at [FD21Pressure/Load control] it
O
8 Set load limiter at initial position. FD 23B[E#LiEfT]
—Select [Load Limiter initial set &RHIRERFIAM] on FD
23B[Automation Progress B &H{LHETT]
.—Check the load limiter set approx. 8.4%.
O
9 Put rub check monitor on. Back panel area
After contact it select [operator check ##x B #E] CRT 501
. O
10 | Put the turbine vibration monitor switch in [engage f£F]. Main control panel
11 | Select BP 23[turbine startup ¥ — £ > #&j] on CRT 501. CRT 501
) O
12 Set the turbine acceleration and heat soak time by | FD 23B
selecting [turbine startup calculation ¥ —Y i#EEEHE] on
FD 23 B[Automation Progress B B{b#E{T]
0
13 | Select [turbine startup ¥ — & > #2#)] at FD 23 B[Automation | [FD 23 B]
Progress HEMLHETT].
FD21 [turbine start
— Check the acceleration specified by the high pressure 57— iEH)
turbine first stage inner wall temperature:
<93TC low speed [{&3 50 rpm/min.] CRT 703
93 t0 177C  medium speed [F3& 75 rpm/min.]
>177C high d 150 i rpm/min.
ighspeed  [150 3 rpm/min] FD23 [ MSV/IV/SV
X . test MSV H5 X b,
—Turbine speed increase to 100 rpm then close all valves.
? TP then glose Al valv IVASV #7 2 N
O
14 Observe actuations of turbine valves and turbine speed | FD23 [MSV/IV/ISV
increase. Also confirm that all turbine valves are closed at | testMSV #57X |k,
a speed of 100 rpm. : e VISV 57X 1]
O
15 CRT 501

Select BP 24 [turbine rub check & 7F x w 7] on CRT 501
: ‘ O
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STP-4 Startup of Main Turbine (3/3)

BP 22 to BP 25

No. Guide Location
16 Direct the turbine local operator to check the turbine rub | Local
check.
[
17 | Disengage the rub check monitor then select [confirmation | CRT 501
on rubbing J&#x B2 after completion of rub check.
0
18 | Select BP25 [turbine speedup ¥ — & > # 3]
O
19 | Let the turbine speed up to 1500 rpm by selecting [turbine | FD 23B[B &1t
speedup ¥ —E 2 HH#] on [FD 23 B Automation Progress B
B b ¥ 17 ] and monitor the following action on | FD21[% —E 28]
FD21[turbine startup ¥ — £ > £ &)
—Selection of the turbine acceleration
—Selection of speed set at 1500 rpm
0
20 Continuously monitor the turbine operating parameters | CRT 703
during acceleration.
Following CRTs are useful.
[CRT parameters /turbine lube oil system /3T A—% /¥ —F
>EETR]
[CRT turbine ¥ —¥ >]
[FD 23A CV/TBV test CV/TBV #F 2 k]
O
21 Stop the lift pumps at a speed of 1000 rpm. Main Panel
—Select [LOP lump select —#%2R] at [sequential EE] and : )
push on [stop #1k] PB of [LOP 3~10] .
O
22 Confirm that the turbine has attained at the rated speed.
O
23 After confirming the bearing oil pressure, secure following | Main Panel
oil pumps and put the control switches of these pumps in
auto position.
—TGOP [stop ##1t] on for Turning oil pump.
—MSOPIstop & 1t} on for Turbine motor suction oil pump.
' 0
24 Open MSH first stage extraction steam supply valve.
—Select [sequential EH}] at [ MSH first stage extraction | Main Panel
steam supply valve MSH % 1 Btin# & tH] and Push
[fully open 2B3]PB on.
— Confirm following actuations proceed.
N36-MO-FO 49 A/B fully open. CRT [MSH]
Steam check valve and drain valves fully open. FD44B[MSH]
O
25 Implement turbine over speed test. T
: O
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STP-5 Generator Synchronization (1/3) BP 26 to BP 28
No. Guide Location
1 Confirm following reactor operating conditions: CRT 305
—reactor water level 1180mm
—reactor pressure 6.58 MPa
—APRM approx. 15%
O
2 Confirm following turbine operating conditions: CRT 704
—load limiter setting -
—turbine speed
—bypass valve opening
— Control mode X
[Sequential #=#] mode selected for turbine speed ?_D23B[5 B
control , load control and pressure control. 1]
O
3 Confirm following generator conditions before
synchronization :
—Field breaker switch position 52E {auto B&}] lamp on
—AVR ready to use )
— main transformer and IPB(isolated phase bus) fan
switches in [auto B ] position : FD24B[IPB Ty]
NOTE: Operation Mode
This guide is based on the semi-automatic operation. When
the ‘generator synchronization, load setting, and load limiter
operation are implemented by the process computer, select
following setting: ’
—Select [Sequential EH] at FD23B[Automation .
Progress HEMLHETT] for turbine [speed control 3 EE HifH] F—D:ZBB[ HEE
and [load control & 7riHIH]. 1
—Push PB[EHC speed control #EE #{#] and PBIEHC load [Automagt%? b
control &l C\O{IS_CE 1 fe=
—Push PB[Electrical control BE&.H#H] on. Y
ad
4 Select BP26 [preparing generator synchronization #&EHE | CRT 501
FIHEfE].
O
5 Close the generator field breaker switch 52E. Main Panel
—Push PBlclose Al.
: 0
6 Confirm the cooling fans on the IPB and the transformers | CRT [main &
have been started. house trans IPB/
O X%, 7%l
7 Monitor the generator voltage has been increased up to 27.0 | CRT [generator
kV and voltages on each phase are balanced. BB
O
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STP-5 Generator Synchronization (2/3) BP 26 to BP 28
No. Guide Location
8 Close the line switch R26 Main Panel

—Push PB lon Al at [500 kV Line Switch FEHMTE2R]
O
9 | Match the turbine speed with the network frequency using | FD23B[H &L
load regulator (LR). 7]
—Select [speed matching #i3] on FD 23B/[H Bi{L#17]
[
10 | Select BP27 [generator synchronization & initial loading 3 | CRT 501
AR
Note: This guide is based on the semi-automatic operation.
If the generator is manually synchronized to the grid, take
following steps: . ) Main Panel
—Put the switch to [on Al position of the [synchromonitor
FRsESR] .
—Push PB [on Al of [generator main breaker 0-26 FEH
JENTER] .
—Return the synchromonitor switch to [off Y)]position .
O
11 | Push PB [on A] of [automatic synchronizing circuit B & | Main Panel
HiERR].
— Observe the synchromonitor action.
O
12 ' | Check the main breaker switch close automatically. Main Panel
Large Panel
O
13 | Increase load set up to a specified value for the initial
synchronization.
—Select [LR, initial loading selection B EMFAANR | FD 23B[H Hi{t
#]. #E1T]
—Confirm the generator is running under load limiting | FD21[FE 71/& fif
condition on FD21[pressure/load control ES/AFFHIT] | %)
—Load setting is at 10% deviation. CRT 704
' O
14 | Transfer generator hydrogen purity monitor to generator | Local Panel
side circulation.
1
15 | Implement turbine heat soak for more than 20 minutes for
cold starting.
O
16 | Select BP 28[pressure control change FEHHIHEIE] CRT 501
. 0
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STP-5 Generator Synchronization (3/3) " BP26toBP28
No. Guide Location
17 | Gradually increase the setting of the load limiter up to | FD 23B/[E Bi{k
109 % with the bypass valves fully closed. HETT]

—Select [pressure control change FE /1l 51%] on FD 23B
Automation Progress B &i{b1T]

— Check Gradually increase the load limiter setting. FD21[pressure
—Confirm that the indication lamp of [EHC load control | load change FEJ
limiting AW HIEHERTP] off. - &)

— Confirm that the all bypass valves are fully closed.
—Increasing the load limiter setting up to 109 %.
—Put the load regulator into [APR following mode EBHf]

O
18 | Check that the turbine and generator operating status | [CRT 305], [CRT
including TG aux. systems. 705)
—CRT 305
—CRT 705

—CRTlgenerator seal oil system FEEHERHH 1HR]
— CRTlgenerator stator cooling system FEH#EAHZ]
—CRTIltrend: stator winding temperatures kL > K /EFE
FEBEE]
—CRTlparameters/ turbine control system /35 A—#%/%5—
> HIER]
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BP 31 to BP 33

No. Guide Location
1 Confirm that the generator power has been reached at 20% | Large Panel
power (270 MWe)
]
2 Select 31[starting second condensate pump KK > 72/ B | CRT 501
LB
O
3 Change over the house load from the starting transformer to
the house transformer so as to receive house load power
from the generator.
—Select [sequential #E)] at [house load FTAEIE]. and | Main Panel
Push PBlstarting transformer #Z—house transformer
F%] on. .
—Check the following bus breakers changing to the house | Large Panel
load transformer
- M/C6A-1
- M/C6B-1
- M/Ce6C-1
- M/Ce6D-1
0
4 Increase the number of servicing condensate filter columns
from 2 to 3 and condensate demineralizers from 4 to 6. Main Panel
—Push PB [in service ¥7k] at [CFlsystem master.
—Push PB [in service #£7K] at [CD] system master.
(]
5 Check out for starting second LPCP and HPCP on | CRT[#EK%()]
CRT[condensate system #7K5%(1)][condensate system # | [ 7 (©2)]
KF#(2)]
O
6 Start second LPCP (B).
—Select PB[sequential E&)] and push PB [LPCP (B) start | Main Panel
il B
—Observe following actuations automatically proceed:
- Discharge valve (F003B) fully closes and then slightly CRTI#K (D]
opens. [EARQ)]
- LPCP (B) starts.
- Discharge valve (F003B) fully opens.
]
7 Place LPCP (C) in standby. Main Panel
—Push PBILPCP (C) standby ##] on.
— Confirm following actuations automatically proceed: CRT[#EK%(D]
- control switch position changes from [off lock )R] | AR (2)]
to [auto B E]. '
- discharge valve (F003C) fully opens.
1
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BP 31 to BP 33

No. Guide Location
8 | Start second HPCP (B). Main Panel
—Select PBlsequential ##] at [HPCP] and push [HPCP
(B) start #®&)] on.
—Observe following actuations automatically proceed:
- discharge valve (FO09B) fully closes
- minimum flow valve(F020B) fully opens
- HPCP (B} starts.
- discharge valve (FO09B) fully opens.
[
9 Place HPCP (C) in standby. Main Panel
—Push PB[HPCP (C) standby #i#].
—Observe following actuations automatically proceed:
- control switch position changes from [off lock YI{R#¥]
to [auto EHB].
- discharge valve (FO09C) fully opens.
[
10 | Start CV chest warming of RFPT(A) [RFPT Panel /¥
(1) push PB [reset Y & v F] to reset RFPT(A) trip | %JL] at Main
condition. Panel
(2) When the high pressure and low pressure control valve
fully open, then trip the RFPT(A) turbine. FD .
(3) Repeat step (1) and (2) until the HPSV inner-wall | 22A[RFP-T/para
temperature equalizes the main steam temperature. meter /N5 A —
(4) After CV warming completion, reset RFPT(A) . 4 (2/4)]
Note: Chest warming will take 30 to 60 min.
O
11 | Check out for starting T/D RFP(A) CRT 602,
—system status CRT[main-stea
~system lineup m ERTR]
O
12 | Select BP 32 [first T/D RFP startingl & BiCEl]. CRT 501
) O
13 | Increase RFP-T (A)
—Push PBlspeed increase H#i#] at [RFPT /S%J) pane). [RFPT /5% V]
—Observe following actuations automatically proceed:
- minimum flow valve fully opens. - FD 22/RFP-T(A)
- oil temp. setting changes from 32C to 46C.
- the turning gear motor automatically stops
- pump speed is maintained at 1,000 rpm Lamp [maintain
- after heat soaking, the pump will start to increase its fR#5] on
speed again. - . L - Lampl[increasing
- Pump speed is again maintained at 2,000 rpm for 5- F&] on
min.
O
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STP-6 C-FW pumps in service (3/3) BP 31 to BP 33
No. Guide Location
14 | Completion of RFPT speed increase is indicated by window | FD14/T/D+M/D
[feed water control in-service #57KHI#H] lights on. ka7 sl ]
O
15 | Confirm the RFPT operating status on CRT 602. CRT 602
0
16 | Verify feed water control system status as follows: FD14 [T/D+M/D]
—master controller [auto &} & [single element B E K]0
—M/D RFP(A) controller [auto H#]
—T/D RPF(A) controller [manual F&]&[in control 57K
il ] '
—Select [sequential E#)] at FD14 [T/D+M/D]
Note: In case of full automatic transfer from M/D RFP to . .
T/D RFP by process computer, implement following [Automation
steps. eonsole B8k
—Push PB [feedwater control ¥ 7K il ). il
0
17 | Select BP 33 [M/T transferring tJ3]. CRT 501
]
18 | Change over from M/D RFP(A) to T/D RFP(A) on FD 14
[T/D+M/D] FD14 [T/D+M/D]
—Select [M/T transferring Y0%] on FD14 .
— Observe following actuations automatically proceed: CRT604[ # 7K R
- T/D RFP(A) discharge valve (F0302A) fully opens. > 7]
- T/D RFP(A) controller slowly increases flow setting.
- at “0’deviation, T/D RFP(A) is in automatic control
mode
- M/D RFP controller is put into manual control mode.
- M/D controller setting is gradually decreased almost
0 %.
; ]
19 | Put M/D RFP(A) out of service.
—Select M/D RFP [sequential #&}] and push PB [trip & 1t]. | Main Panel
—Observe following actuations automatically proceed:
- M/D RFP(A) large discharge valve (FO305A) closes. CRTlfeed water
- M/D RFP(A) small discharge valve (FO307A) closes. system 7R 3]
- M/D RFP trips.
0
20 | Put M/D RFP (A) in standby.
~Push PB [standby #4] on. Main Panel -
— Observe following actuations automatically proceed: CRTlfeed water
- M/D RFP(A) large discharge valve (F0305A) opens. system #57K 10
- M/D RFP(A) small discharge valve (FO307A) opens.
- M/D RFP(A) controller out put setting increases.
- M/D RFP(A) controller puts into “auto” at 0% | FD14 [T/D+M/D]
deviation.
]
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STP-7 Power ascension using core flow (1/2) BP 39
No. Guide Location
1 Confirm that following systems are functioning normally:
RFC, APR, NMS, MRBM, ATLM, EHC, RRS, and process
computer.
O
2 Verify that following system control modes are as follows:
—RFC: [Power control auto Hi711l{H B Eh] FD11[RFC
[gang auto ¥+ > Z EHE] master Y2 %]
[automatic flow control i & &i{H & 1]
—RC&IS: [full-auto B &N is not selected. FD12[manipulat
ion #{F]
—APR: [flow control {F.L:Fi&] is selected at [generator FD13[mode-‘sele
power control FE TR 77 1] ction E— FE#]
_ . y [automation-con
Process computer: [power control /1 ##] are selected. NSy
Note: These conditions are full automatic mode. If computer | ¥~/ 2
control is not used, then [power control H /7] should be
disengaged and manipulation data will be put on FD
12[APR [manipulation #E].
[}
3 Confirm that BP 39[power ascension tH/7 EH V] is CRT 501
permissible.
]
4 Operator will input following data on CRT 501 then select | CRT 501
[confirmation by operator iE&x B HEZ] ’
—target generator power 1356 MWe
—rate of generator power change 270 MWe/h
Note: above values are maximum ones.
0
5 Select BP 3 9 [power ascensionV&# EH V], then push | [automation-con
PBlautomation progress B B{L#17] On. sole E]ﬁlﬂi ar
=)V
~windowlcore flow A0 &] at [generator power control ¥ | FD 13 [E— Fi
FE R #4] lights on. iR .
O
6 | Observe generator power increases with a predetermined | CRT 705
rate with core flow increase on CRT 705
]
7 Request P1 calculation and verify core thermal limits. Process
—CMFLCP=1.0 : Computer
—CMFLPD=1.0
. . ]
8 Corfirm that the unit has attained at the rated power then
notify plant personnel by the paging phone.
0
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STP-7 Power ascension using core flow (2/2) BP 39
No. Guide Location
9 Implement plant operating status check after attaining the

rated power according to the prescribed checklist.
O

~43~



{BTCI KEBES 5-0-90-09-R0 7% : Aa

SDP-1 Power Descent from the rated power (1/2) BP 51 to 52
No ' Guide Location
1 | Confirm that following systems are functioning properly:
—RFC, APR, NMS, MRBM, ATLM, EHC, RRS, and Process
Computer.
O
2 Verify that following system control modes are as follows:
—RFC: [Power control auto i 77## 5 &} FD11[RFC
[gang auto F+ > JHE)] master ¥ X %]
[automatic flow control 3 &l fH H &)
—RC&IS: [full-auto E & is not selected. FD12[manipulat
. ion ##E]
—APR: [flow control ¥ ii&E] is selected at [generator FD13[mode:sele
power control FEEHEH S 1], ction E— K&#R]
—Process computer: [power control H /1 #1#] are selected. [automation-con
]| sole HE{La >
Note: These conditions are full automatic mode. If computer V=]
" control is not used, then [power control Hi /14l%] should
be disengaged and manipulation data will be put on FD
: 12[APR [manipulation #{E].
3 | Confirm that BP [power descent &7 i 1] can be selected | CRT 501
on CRT 501.
O
4 On CRT 501 input following parameters then select [operator | CRT 501
confirm E#x EEFE].
—target power level 950 MWe :
—rate of change of the generator power —270 MWe/h
O
: Note: above values are maximum ones.
5 | Select BP39 [power descent &% F£ 1] on CRT 501, then | [automation-con
push PB [automation progress B EML#TT] . sole HEMLa >
v —)/]
—Confirm that [core flow 470> &] window of [generator | FD 13[APR £—
power control FEEHH /1 5] lights on at FD 13. RE#R]
]
6 Observe that core flow decreases and generator power follows | CRT 705
to decrease at a specified rate of change."
0
7 Confirm that the reactor power change is executed within | CRT 705
permissible operating area on the Power-Flow map.
o L O
8 Confirm that automatic power down process halts at 75 %
power on FD 13.
— lcore flow #F.L: i &] window of [generator power control % | FD 13 [APR £—
B 7717 lights off. F24R]

]
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SDP-1 Power Descent from the rated power (2/2)

BP 51 to 52

No.

Guide

Location

9

Verify that following system control modes are as follows:

—RFC: [Power control auto H 71 K 8] lights off.
—RC&IS: [full-auto B &/] lights on.

—APR: [control rod fHIfH#] is selected at [generator

power control FEEHEH S ],

—Process computer: [power control Hi 1] are selected.

O

Note: These conditions are full automatic mode. If

computer control is not used, then [power control i /7 Hi%#]

should be disengaged and manipulation data will be put on
FD 12[APR [manipulation ¥E].

FD11[RFC
master ¥ A %]
FD12[manipulati
on H1E]
FD13[mode-select
ion £— Ri®EiR]
[automation-cons
ole HENfLO >V
—JV]

10

Select BP52 [power descent &% FF:II] then push PB
[automation progress B EH{LEETT.

—[control rod #l##] window of [generator power control

SEEHH A58 lights on at FD 13.
0O

FD 13[APRE— R
2N |

1

Observe that the generator power decreases with a
specified rate of change as the control rods are
automatically inserted.

O

CRT 705

12

Confirm that automatic power down process halts at 50 %
power on FD 13.

—[control rod #Hli##E] window of [generator power control
FEEHEHL S HIH] lights off.
O

FD 13 [APR &—

RER]
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SDP-2 Generator off line (1/2) BP 60 to 61
No. Guide Location
1 Confirm that the generator power has reached 10% | [automation-consol
power (136 MWe). e HE{ba v —)]
]
2 Note:
This procedure is based on manual mode.
In case of the load regulator and load limiter regulation
from the process computer, following setting are
required: FD23B[automation
—Select [sequential E&}] at [load control &7 #I#] and | -progress H kit
[speed control 3 FE HilfH]. 71
[automation-consol
—Push PB[EHC load control &#H#] on. e BEMELO v —)l]
Push PB[EHC speed control #HEHIHIEHC ) on.
]
In case of automatic generator off line:
—Push PBlgenerator control & &HlH].
O
3 Select BP60[preparation for generator off line X E#AES! | CRT 501
i),
) 0
4 Decrease the generator power using the load limiter set
point change down to 3% power (approx. 41 MWe) .
~Select [V] of [load limiter &% HIFE] on FD 21 then | FD21{EHC control
push action PB of FD. panel 3> hOo—)}
‘ . O | /3%
5 | Select BP 61[generator off-line, turbine trip EEREMF]. | CRT 501
F—E Ryl
O
6 Take the generator out of service by opening the | Main Panel
generator breaker.
—Push PBoff Y]] of 500 kV generator breaker 0-26
]
7 Observe that an increase of the turbine bypass valve | FD 23A [CV/TBV 3
opening and the reactor pressure is controlled by the T AR
TBV on FD 23A [CV/TBV valve test 5 X K].
0O
8 Confirm that the turbine drain valves are fully opened on | CRT [# —E — E2&
CRT [turbine main steam system ¥ — V' > ¥ &E %], KF]
O
9 D1sc0nnect the line switch. Main Panel

—Push PBloff £} of [500kV Generator line switch 500kv
REHPTEE IR
O
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SDP-2 Generator off line (2/2) -BP 60 to 61
No. Guide Location
10 | Open the generator field breaker. Main Panel

—Push PBloff t1] of [generator field breaker REHSF
REENT2E 52E]
' ]
11 | Check that following control switches are on [auto B ]
position.
— [turbine lift pumps J 7 bR > 7T No.3 — No.10 FD 22[LO] .
— [turbine turning gear ¥ ¥ —E > ¥ —= 2 /¥ &E] ??22[turbme -k
— [turbine emergency oil pumps £% — E > JEH HH Ifar ge Panel
R7] _ :
. 0
12 | Start the turbine gear oil pump (TGOP) and motor | Main Panel
suction oil pump (MSOP).
—Push PB [start &£ &)] of [TGOP FE5-t" A4 THMW »7° 1.
—Push PB [start &&h] of [MSOP E5-t' JE-#¥yvaviq JL
h VY
Of.
13 | Trip the main turbine Main Panel
—Push PBlmain turbine trip E¥—E > ~U » 7.
: 0
14 | Check that following turbine valves are fully closed on | FD
FD 23B[MSV/IV/ISVvalve test #5 X h]: 23B[MSV/AV/ISV #
—MSV No.1 - No.4 FA K]
—1IV No.1 - No.6
—ISV No.1-No.6
—CV No.1 —No.4
O
15 | Confirm that Moisture Separator Heater (MSH) has | CRTIMSH]
been out of service on CRT
O
16 | Check that the temperature setting of the turbine lube. | Back panel
oil control has been automatically .altered from 46C to
32 C.
O
17 | Set the maximum [flow limiter AT EHIBE] at 90 % on | FD21[EHC 2 bu- N
FD21[EHC control panel 37 +1-WV #}]. ]
O
18 Co]nﬁrm that IPB fans has been stopped on FD [24B/IPB FD [24B/IPB Tx]
Tr
[m]
19 | Transfer generator hydrogen purity monitor into | Local panel
circulation mode. (Local panel) :
]
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SDP-3 Reactor depressurization and sub-criticality (1/3) BP 63 to 66
No. Guide Location
1 Confirm that the reactor power has been decreased below
7 % power on APRM. : CRT305
O
2 Conform the Operation mode.
—Select RC&IS Selection Mode
Gang-mode [F v > 7 E— K]
—Select RC&IS Operation Mode
Semi-automation [¥ H &h]
Note:
Procedures of this guide are based on Semi-automatic
mode operation. For full-automatic operation of control
rod withdrawal by kick signal from process computer,
following steps are required.
—Select RC&IS Operation Mode FD 13[m?<}e-selecti
Automation [EEf] on &= }\.}g R
—Push PB [Power Control HiJ7 /] 5 ([)eltugtcg;{z;:t;;rjl:ic])ntr
3 Select BP 63[reactor mode: startup IR FiFE— & on | CRT 501
CRT 501 ’
O :
4 Check that no scram signals exist. ANN
(]
5 After announcement by the paging phone, change over the | Main Panel
mode switch from [run 3E#z] to [startup EE].
Check that alarm[mode switch out of “run” mode £— FZ | ANN
1w FEEZLS] is activated.
O
6 | Select BP 64[descent of the reactor power R F4FH A | CRT 501
nj.
O
7 Insert control rods according to the specified rod sequence. | Main Panel )
—Push PB [Insert #A] CRT401[control
. O | rod position Hil{H#E
Az iE]
8 Confirm that all control rods have been fully inserted by | Large panel
the window [all control rods full-in £2fH#E2E Al
turning “green” on the mimic display. ’
O
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SDP-3 Reactor depressurization and sub-criticality (2/3) BP 63 to 66
No. Guide Location
9 Start reactor water level control by dumping reactor
water through the CUW system.
FD14
— Select [starting CUW dump CUW % > 7 Ea14] [CUW+M/D]
after select [sequential #&)] on FD14.
-CUW blow down valve(F023) opens.
-CUW controller adjuster output increases
-at deviation “0”, CUW controller is in “auto”
O
10 | Verify that the reactor level is maintained at the normal | CRT 303
level (1180 mm) by CUW dump valve control during '
depressurization process.
O
11 | Select BP 65[reactor mode: refueling #A¥35H#i] CRT 501
: ]
12 | After announcement by the paging phone, change over the | Mode switch
mode switch from “startup EE” to “refueling #A%2".
]
13 | Check out before reactor depressurization
—Select [sequential HH] of [pressure control EHE#]. | FD 23 B [E Bk
—Select PB [Pressure control EA#I##] on [automation | 7]
console BEba >V —)l] [Automation consol
BEba>—)] .
—Input a target pressure and rate of the temperature CRT 501
) change.
Note
Pressure setting range: 3.2~6.52 MPa
Rate of water temp. change setting range:
—5~—55C/hr
0
14 | Select BP 66l[starting reactor depressurization R FFHEFE | CRT 501
BAtA]
' ]
15 | Conform depressurization the reactor by TBV which is
controlled by pressure setting following mode.
—Window [Reactor depressurization & T#F#IE] lights | FD23Blautomatio
on. n progress HENL
#1T]
—Window [Pressure Set FEJ73%%F] lights on. FD21[EHC-contro
O | 1 panel3H3-IN 3]
16 | Check that at a pressure of 6.4 MPa CUW blow line orifice | CRT[CUW]
bypass valve (G31-MO-F024) fully opens.
O
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SDP-3 Reactor depressurization and sub-criticality(3/3) BP 63 to 66

No. Guide Location

17 | Confirm that at a pressure of 4.14 MPa alarm | [Important alarm]
[MSIVclosure bypass BA/N-T 73 Z] is activated. :

O
18 | Confirm that at a pressure of 3.9 MPa following drain | CRT [NB&MSIV]
valves fully open on CRT [NB&MSIV]:
—first drain bypass valve(B21-MO-F007)
—second drain bypass valve(B21-MO-F010)
—main steam line warming valve(B21-M0-F012)

]
19 | Confirm that the reactor has been depressurized down to | Large Panel
3.9 MPa.
O
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BP 71

No.

Guide

Location

1

Confirm that the reactor has been depressurized down to

0.98 MPa.
0

Select BP 7 1 [reactor shutdown EF454% 1] on CRT 501.
O

CRT 501

Start RHR piping flushing at a pressure of 0.93 MPa as

per RHR system operating procedure.
O

Refer to RHR
system operating
procedure

Start RHR piping warming at a pressure of 0.76 MPa as
per RHR system operating procedure.

In case of skipping flushing and warming process at this
training, then take following steps shown below:
—additionally start one more pump for RSW and RCW
respectively (two pumps in service for each system)
—let cooling water through RHR heat exchanger at a
flow rate of 1,200 m3/hr by opening RHR heat
exchanger outlet valve (F013)
—close RHR suppression pool suction side isolation valve
(MO-001) )
—close RHR minimum flow valve (MO-F021A)
O

Refer to RHR
system operating
procedure

FD 03[RCW,RSW]

FD 03 [RHR (4)]

At a pressure of 0.69 MPa line up RHR (A) system for
shutdown mode as follows:
—reactor side suction valve(MO-F012A): open
—SHC mode outboard isolation valve (MO-F011A) : open
—SHC mode inboard isolation valve (MO-FO10A) : open
O

FD 03 [RHR (A)]
FD 02 [LDS (B)]
FD 03 [RHR A)]

Start RHR (A) system for shutdown cooling mode (SHC)
—Select PB [sequential EH] at [RHR(A) master ¥ 2 %]
—Push PB [SHC starting #ZEl]

O

Main Panel

6a

Observe that following actuations occur:

—RHR Hx bypass valve(MO-F013A) fully closes

—RHR Hx outlet valve(MO-F004A) fully closes

—RHR injection valve (MO-F005A) fully opens

—RHR pump (A) starts and the fill system pump trips.

—RHR Hx bypass valve(MO-F013A) gradually opens.
(hold for 10 minutes at a flow of 400m3/hr then open
the valve to take more than 650 m3/hr).

- [

CRT [RHR(A)]

Adjust flow rate so as to keep a specified cooling rate
using Hx outlet- valve (MO-F004A) .and Hx bypass valve
(MO-F013A) while the flow rate should be maintained
below the rated flow rate (954 m3/hr).

O

FD 03/ RHRA)

Repeat same steps for RHR(B) and (C) system if required.
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Performance Evaluation Sheet for Start up Operations

Examiner:
Examinee: ( Electric Power Company)
Date of Examination:Month: Date: ,2003 Time: ~
Standard | Points |Deduction Checking Points Remarks
Selection of appropriate CRT and FD for
1 reactor startup to attain criticality.(302,306,
Ability to 401 and 402) ,
Operate 5 Confirmation of SRNM count rate exceeding
To reach 103 cps
To critical 5 CR withdrawals without recognition of the
Condition and reactor period being in stable condition
Control 3 Continuous CR withdrawals or withdrawals
adequately out of sequence
5 CR withdrawals without checking SRNM
indications
1 Causing Rod blocks
.. Causing SRNM  “Short period” or
AOt);lel;Ztrao ! “Short-Short Period”
. Causing SRNM  Automatically CR
Without 5 1 .
Unnecessary w1thqrawa1 Block _ .
Alarms 1 Causing reactor water level “High/Low
3 Causing reactor scram
1 Confirmation of the reactor period meter
indicating a positive period
Ability to 1 Confirmation of continuous increases of the
Judge the SRNM trend and count rate on the indicators |
Reactor 5 s Unable to judge criticality while the reactor
Condition as being in critical condition
Critical or not ’ No time available for criticality judgment or
Adequately unable to calculate for criticality judgment
5 Miss-judging criticality while the reactor not
being in critical condition.
1 Time of attaining criticality
Abitity to 1 CR positions(CR group & CR number)
Record
Necessary 1 Data on period measurement
Data at 5 1 SRNM indications(count rate)
Reactor
Critical 1 Printing CR position(OD-7)
condtition 1 Reactor coolant temperature(on the large
display pane panel)
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Performance Evaluation Sheet for Start up Operations

Standard

Points

Deduction

Checking Points

Remarks

Ability to
Check related
Plant
Parameters
And report
them
adequately

0.5 for
each item

—No confirmation on the followings before

CR withdrawal:

- Alarm status

- Existence of the channel bypasses on
SRNM, APRM, MRBM and RWM

- SRNM indications more than 3 cps CRD
flow

- Reactor coolant temperature

-HCU accumulator abnormal indication
lamp off

- Mode switch position

1 for
each item

Incomplete confirmation of the related
parameters during CR withdrawals:

- Filtered Period

- SRNM count rate

- SRNM trend indications

- Reactor water level

- Reactor pressure

- Reactor water water temperature

Incomplete identification on the CR position
and lack of pointing at/calling out manner
before and after CR withdrawals-

Incomplete or lack of pointing at/calling out
on the SRNM indicatons and trend after CR
withdrawals.

No recognition on the scale differences
between odd and even ranges, and no
ointing at/calling out on it.

No reporting on the SRNM indications after
SRNM range alterations. |

1 for
each

No paging before starting CR withdrawals
and attaining criticality

1 for
each

No reporting to the shift foreman before
starting CR withdrawals and attaining
criticality







BEHEREGUT . —F

EEVZISVAR

> B

T
¥4V $1%0%

| od
[ 104 ] | o THd

v1¥0

TLIMD ¥

20Ld-TIH

o - : ~,

Higlaf

TOLd=114
RS

{esvas | |azpas
verad | | vivaa
Z z 1

o

4

B om E
goLd-11H . ——

PoLd=11H

- B0Ld-TIH ———




&Y%k

F R IR

o

¥ =R INR

iy

i

- fE YT AZER

- BYIR M HE T AZED

B RGRAE ||
(8 %) '

A

- {EHEE

y

R ]
Ikl

F—4 F—4
cE@gE Aol SETT
(10 X) (8 %)
A
- B REHR B
iE | SRR
B |[FopE |BEmE
638 6B (¥

Bl = ABWR #E# A B34k ik

~56~

(9 %)

(M=) BLFHRED > B




