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PART 1 Objectives
INTRODUCTION

AND
GUIDANCE

? Class Regulations

S IAEA's Integral Pressurized Water Reactor (iPWR)
Simulator



OBJECTIVES

U Practice simulator startup, initialization, monitoring, and basic HMI navigation.

URelate operator actions to reactor kinetics, heat removal, pressure control, inventory
response, and safety-system actuation.

U Record transient data in a consistent format and discuss the physical causes of observed
plant behavior.

U Compare normal operation and abnormal transient behavior within one integrated light-

water SMR simulator.



CLASS REGULATIONS

Do not save any data on the C: drivelll

Do not install any software on classroom computers without permission.

U The use of Al tools is not recommended during class exercises, unless explicitly allowed by
the instructors.

U Turn off the computer before leaving the classroom.

UThe communication language during the school is English.

QTeamwork

Do not change system settings or simulator configurations unless instructed.

U Keep the classroom clean and organized.



IAEA’s Integral Pressurized Water Reactor (iPWR)

and Simulator

dintergration
dModularization
ANatural Circulation

dPassive Safety

— Reactor Vessel




Intergral SMRs

Several SMRs adopt “integral design” in which the whole reactor system is

intergrated in the reactor vessel

NuScale ACP 100

(NuScale Power) (CNNQ) (KAERI) (CNEA)
50 MWe 100 MWe 100 MWe 30 MWe




IPWR Simulator Characteristics

Main Thermahydraulic parameters:

Core Cooling Reactor termal power ~ 150 MWt

- Natural Circulation Electrical power ~ 45 MWe

PZR pressure ~ 155 Mpa

- Forced Circulation
Feedwater flow ~ 79 kg/s

Passive safety Circulating Water Cooling

Automatic Depressurisation system (ADS) - Open Loop (seaq, lake, river)

Pressure Injection system (PIS) - Closed Loop (Cooling Tower)

ravity Injection system (GIS)

Passive heat removal system (PDHR)
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[_Réai
Reactor trip Setback ADS actuation Rods in manual MSS solation Low CNR vacuum Turming gear Turbine trip ( Alarms i 00:00:00
“Fast | |centig] »
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< Controls -

% Core
g Trips

Ib?( Systems

Reactor neutron power
Reactor thermal power
Generator power

Steam header pressure

RPV waler level

Offsite power Diesel

9098 | %
99.12| %
4517 | Mwe
270] MPa

100.00 | %

Baltaries

{ Turbine Trip | [ Reactor Trip J

SMALL MODULAR REACTOR SIMULATOR

l“ fpisvor :
T e GIS GISV  GIsvoz2 -
100jhae Rl 1 GISV03  GISVD4
QU Level  Pressure
- CORE | 10000)% | 1535 M
CCS PZR | s02/% | 1550 mPa

ALARMS CONFIGURATION 2
Reactor trip Setback ADS actuation Rods in manual MSS isolation Low GNR vacuum Tuming gear Turbine trip 00:00:00
Low RCS pressure Stepback PDHR actuation High GBS pressure FWS isolation Low steam pressure Gen breaker open Runback
T Open up a new page for multiple screens [ New page
Plot graph to view variable’s trends « # Trends
3 COSVOS _| | CCSVOG n rsa
3 DHR POOL Export all data in screen over time to Excel 3
. Exp ;@ Export to Excel
—
1 0.00 | Kgis
> — 0 - Theory and exercise manuals ? User manuals '
cecsvos ) L | I i ] VD RCSVOS5
He———{ T __T ™ |
ol Load new and save current IC » ¥ Initial conditions
ACCUMULATORS R(;,E" 1 S === N 2 (T
odjlgst A Go back to previous condition |<%] Backtrack
& Speed control

it Controlled parameters
# Generic malfunctions

# Specific malfunctions
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Adds a new variable

7 List of Recorded Variables

SYSTEMS

4 ALL
ADS
CBS
ccs
CNR
CWS
DHR
FWS
GEN
GIS
MSS
PIS
RCS
TUR

Look for variable | |

Id: ' No filter ¥
Description: ‘ No filter = ‘
Formula: ‘ No filter Y ‘

Recorded variables

Formula: Description: Id: -
ADS W ADS Total Flow ADS Total Flow
ADS_W1 ADS1 valve flow ADS1 valve flow
ADS W2 ADS2 valve flow ADS?2 valve flow
ADS W3 ADS3 valve flow ADS3 valve flow
CBSLTO1_TR DHR1 Pool level DHR1 Pool level
CBSLT02_TR DHR2 Pool level DHR2 Pool level
CBSLTO3_TR Subpression pool level Subpression pool le...
CBSLTO4_TR Sump level Sump level
CBSPTO1_TR Containment pressure. Containment pressu...
CBSTEO1_TR DHR1 Pool temperature DHR1 Pool temperat...
CBSTE02_TR DHR2 Pool temperature DHR2 Pool temperat...
CBSTEO3_TR Subpression pool temperature Subpression pool te...
CBSTEO4_TR Containment temperature Containment tempe...
CCSFTO1_TR Containment coolant spray flow 1 Containment coolan...
CCSFT02_TR Containment coolant spray flow 2 Containment coolan...

CNRLTO1_TR Condenser level Condenser level [+ ||




Initial Conditions

7 Initial Conditions

Control

Load IC Save |C

LOADED IC
IC# Time Date Description N.Malf. OvR. RCSNPO1_TR
1 7:57:39 17/10/2016 100%BOL. Natural Circulation 0 0 99.1

I SIIMMARY
Official Iz [Cs Free 1 ICs Free 2 ICs Free 8 IOs Free d

ICHE Time Date Description N.Malf. OvR
1 7:57:30 17/10/2016 100%BOL. Natural Circulation 1] i}
2 7:59:58 17/10/2016 100%MOL. Natural Circulation 1] 1]
3 8:00:21 17/10/2016 100%EOL. Natural circulation 1] o
4 9:02:04 17/10/2016 100%BOL. Forced Circulation o L1}
5 17/10/2016 100%MOL. Forced Circulation o 1}
6 17110/2016 100%EOL. Forced Circulation o o
7 17/10/2016 0% BOL. NC, Before withdrawing rods 1] 1]
8 17/10/2016 NC.Hot Reactor critical condition Kefi=1 1] L}
9 17110/2016 NC. Hot zero power at the point of adding heat. POAH 0 o
10 17110/2016 0%BOL.FC. Before withdrawing rods o 0
11 17/10/2016 FC. Hot Reactor critical condition Keff=1 (1] 0
12 1710/2016 FC. Hot zero power at the point of adding heat POAH 0 o
e — Available Initial Condition o o
R Available Initial Condition o 1]
Th _ Available Initial Condition o o
1 e Available Initial Condition o o
17— —— Available Initial Condition o 0
18 _ Available Initial Condition [t] o
. Available Initial Condition 1] o
E—— = Available Initial Condition o o
2 _ Available Initial Condition o o
2 = Available Initial Condition o o
2 ——— Available Initial Condition 1] 1]
24 _— Available Initial Condifion o o
25 ———— —— Available Initial Condition o 1]
e ———— I ——— Available Initial Condition o 1]
27 @ — Available Initial Condifion o o
28 = Available Initial Condition o o
o —— —— Available Initial Condition o o0
30 _ Available Initial Condition o o

RCSNPO1_TR
99.1
987
988
99.3
99.0

VARIABIES.

Description Loaded IC Current value
RCSNPO1_TR Power 991 991

Selected IC




Backtrack

77 BackTrac Summary

Control  Freeze sim  Reset BKTK  Replay
BACKTRACS

CHM 07/09/2026 3:27:34 AM |CE#T I Ci1

BKH# S5im_ Time N Malf OvR RCSNPDI_TR
2 0o:00:00 0 0 99.098

- VARIABLES
Variable Curent Selected
RCSNPO1_TR Power 99.098

Backtrack Interval
Current va 60 seconds New value: =~ secondé Chana |

Min: 60, Max: 1200




Speed Control

&8 Speed control — [ X

Current Mode: REAL TIME

Current Speed Factor: x1

(] Real time

Slow time 2

2X
Fast time
CPU full performance

Apply




Controlled Parameters

7 Interaction with Simulation

Generic Malfs.  Specific Malfs.

Generic Malfs. | Specific Malfs

e

Controlled Parameters

E ALL

Num.

CWS PC14
CWS PC15
FWS CN10
FWS CN11
MSS CN21
MSS CN22
MSS CN8
MSS CN9
PCS PC24
PCS PC25
PCS PC26
PCS PC27
PCS PC23
PCS PC29
PCS PC30
PCS PC31
PCS PC32
PCS PC33
PCS PC34
PCS PC35
PCS PC36
PCS PC37
PCS PC40
RCS CN16
RCS CN17
RCS CN18
RCS CN19
RCS CN20
RCS CN23
RCS CN38
RCS CN42
RCS CN6
RCS CN7
RCS PC1
RCS PC2
RCS PC3
RCS PC4
TUR PC12
TUR PC13

Description

2?#Sink temperature (open loop) (0. 100 °c)

2W et-bulb temperature of cooling air (close loop) (0. 100 °c)
HFWSV13 (FW control valve) Al_ MANUAL MODE (0. 100 %)
HFWSV14 (FW conirol valve) Al MANUAL MODE (0. 100 %)

HMSSVD1 (Relief valve) Al MANUAL MODE (0. 100 %)

2HMSSVD2 (Relief valve) Al MANUAL MODE (0, 100 %)

2#MSSV07 (Turbine control valve) Al MANUAL MODE (0. 100 %)
2#MSSV03 (MSB conirol valve) Al MANUAL MODE (0. 100 %)
2#Reactor Scram: 1. Low pressure upper plenum (11 MPa) (0. 100 Mpa)
2#Reactor Scram: 2. Low level upper plenum (5%) (0. 100 %)

2#Reactor Scram: 5. Low flow Downcomer (345 Kg/s) (0. 100 Kg/s)
2#Reactor Scram: 6. High core outler T (340°C) (0. 100 °C)

2#iReactor Scram: 7. High reactor neutron flux (120%) (0. 100 %)
2#Reactor Scram: 8. High log rate = 7dpm (0. 100 %/segunda)
2#Reactor Scram: 9. High reactor cooclant pressure (16.4MPa) (0. 100 Mpa)
2#Reactor stepback4if zone flux > 115% (0. 100 %)

2#Reactor setbackl1: High steam header pressure (4.9 MPa) (0. 100 Mpa)
2#Reactor setback2: High pressurizer level (67%) (0. 100 %)
2#Actuation ADS 2 High upper plenum pressure (172 MPa) (0. 100 Mpa)
2#Actuation ADS 3 Low upper plenum pressure (9 MPa) (0. 100 Mpa)
2#Actua ADS 1 High containment pressure (0.19 bar) (0. 100 Mpa)
2#iFeedwater pumps trip 2. Low steam header pressure (1Mpa) (0. 100 Mpa)
2#ow Low Level RPV (ADS Actuation) (30%) (0. 100 %)

2HRCSV04 (Relief valve) AI_ MANUAL MODE (0. 100 %)

2#RCSV06 (Relief valve) Al MANUAL MODE (0. 100 %)

2HRCSV07 (Charge valve) Al MANUAL MODE (0. 100 %)

2#RCSV08 (Discharge valve) AI_MANUAL MODE (0. 100 %)

2HRCSV09 (Spray valve) Al MANUAL MODE (0. 100 %)

2#Heater Power (0. 12 KW)

2#Boron Concentration (ppm) (0. 100 ppm)

2#Setpoint letdown charge (0.100 ?)

2#Setpoint pressure (0. 100 Mpa)

2#Setpoint Level PZR (0. 100 %)

2#Control rod length in core (0. 100 %)

2#Control rod insertionfwithdrawal rate (0. 100 %/min)

2#Power demand (0. 100 %)

2#Power demand rate (0. 100 %/min)

2#Turbine power demand setpoint (0. 100 MW)

2#Turbine demand ramp rate (0. 100 MW /min)

Current Value
20

15

68.596

67.798

0

0

62.899

11

120

164

115

49

67

172

0019

90

24475

66.025

79508

04

155

40

20
99.098

45




Generic Malfunctions

%7 Interaction with Simulation

Generic Malfs.  Specific Malfs.

Controlled Parameters

Generic Malfs. |Speciﬁ: Malfs | Controlled Parameters |

RCS

Types Syst Components Alterations
BOM ccs [FWSPO1](FWSP01)Feed Water Pump 1
HX CWsS [FWSPO02](FWSP02)Feed Water Pump 2
TR FWS
VLV




Specific Malfunctions

@ Interaction with Simulation

Generic Malfs.  Specific Malfs.  Controlled Parameters
Genenc Malfs. | Specific Malfs. | Controlled Parameters |

Num Alterations Curr_ Sev_ (%) Final Sev_ (%)
ADS 01 Inadvertent initiation of ADS = =
CBS 01 Loss of containment Vacuum = =
CNR 01 Loss of condenser Vacuum = =
CWS 01 Condenser coolant pumps trip == =
DHR 01 Inadvertent initiation of decay heat removal system == ==
FWSs 01 Reduction in fedwater T (loss of FW heating) == =
FWS 02 Abnormal increase in FW flow = =
FWS 03 Loss of normal feedwater flow (FW pumps rip) = ==
FWS 04 FW system pipe break = =
GEN 01 Station blackout (loss of AC power) = ==
MSS 01 Steam header break = ==
MSS 02 Steam generator tube failure 1 = =
MSS 03 Steam generator tube failure 2 = —
MSS 04 Major steam system piping failure within containment = ==
RCS 01 Reactor setback fail = =
RCS 02 One bank of shutdown contrel rods drop inte the core = =
RCS 03 Charging (feed) valve fails open == ==
RCS 04 Inad operation of p iser h == =
RCS 05 U lled 1 rod bly withd, | at power == ==
RCS 06 Fail of PZR P control system e =
RCS 07 Failure of main coolant pumps = =
RCS 08 Reactor stepback fail = ==
RCS 09 Seismic event = =
TUR 01 Turbine spurious trip = ==
TUR 02 Turbine spurious run-back = =
TUR 03 Turbine trip with bypass valves failed closed = ==
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SETUP - Reset the Simulator

Reset the 7 Tecnatom SMALL MODULAR REACTOR SIMULATOR
. MAVIGATION ALARMS CONFIGURASM -3

SImUIOtor to ﬁ(_@,) Reactor frip Setback ADS actuation Rods in manual MSS isclation Low CNR vacuum Turning gear Turbine trip .Alarms.. BE Q 00:00:00
IC #7 '0% BOL, NC, 2 Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure  Gen breaker open Runback Reset r?“s:— va e
Before Rod —JAEA o [3 New page @
withdrawal’ Iﬁ Home ~ Trends

or : @2 Export to Excel
IC #10 '0% BOL, FC = wEryien ’

o (] [
Before Rod & Controls - ? User manuals ,
withdrawal’. 4% Core Initial conditions

=
<] Backtrack
Ja

Speed control

'}t Controlled parameters

Initial conditions i (T

g Trips
Config »¢ Systems
PIS

Hiscior termal power. [ SR % # Generic malfunctions
Generator power 4517 | Mwe : (

Choose IC#7 R —— | | # Specific malfunctions
RPV waler level 100.00 | % =

Load IC#7 Offsite power  Diesel Batteries e

CECECEG

—CESF —=——3

[ Turbine Trip ] | Reactor Trip ]

BOL: Beginning of Life, NC: Natural Circulation, FC: Forced Circulation



SETUP - Reset the Simulator

Reset the Simulator to
IC #7 '0% BOL, NC, Before Rod
withdrawal’

or
IC #10 '0% BOL, FC, Before Rod
withdrawal’

Config

Initial conditions

Choose IC#7

Load ICH7

© e 66

—

| 7 Initial Conditions

Control
|
Load |C | Save IC
LOADED IC
IC# Time Date Descrniption N. Malf. OvR. RCSNPO1_TR
I SIIMMARY
Official [Bs ICz Free | I0s Free 2 I0s Free 3 I0s Free d
IC#E Time Date Description N. Malf. OvR. RCSNPO1_TR
1 7:57-39 17M0/2016 100%BOL. Natural Circulation 0] 4] 99.1
2 7-59:58 17/10/2016 100%MOL. Natural Circulation 0 1] 087
3 B:00-21 17M0/2016 100%EOL. Natural circulation W] 1] 988
4 9:02-:04 17M0/2016 100%BOL. Forced Circulation 4] li] 993
5 9:02:47 17/110/2016 100%MOL. Forced Circulation li] (i] 93 0
6 9:03:29 17/10/2016 100%EOL. Forced Circulation 0 1] 989
7 9:04:11 17/110/2016 0% BOL, NC. Before withdrawing rods 0 ] 0.0
8 9:04:49 17/10/2016 NC Hot Reactor critical condition Keff=1 o] 0 0.0
9 92:05:10 17r10/2016 MNC. Hol zero power at the point of adding heat, POAH 0 0 0.0
| 10 9:05:47 17/10/2016 0%BOL.FC. Before withdrawing rods li] ] 0.0
: 11 9:06:22 17M0/2016 FC. Hot Reactor critical condition Keff=1 0 0 0.0
j
VARIABI ES :
Description Loaded IC Current value Selected IC I
RCSNPO1_TR Power 931 0.0

BOL: Beginning of Life, NC: Natural Circulation, FC: Forced Circulation



Check
following
variables
stable:

STEP 1- Check the stability of variables

the

are

Thermal power
1.59 MW,

Neutron power
0%

SUR
0 dpm

Primary temperature
248 °C (tending to 250 °C)

Primary pressure
15.5 MPa

Primary level
~23%

FW flow
~0.02 kg/s

—
@ Tecnatom SMALL MODULAR REACTOR SIMULATOR
NAVIGATION = o ALARMS CONFIGURATION
TOREalr
é’@@ Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Tuming gear | Alarms | i
Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure s Runback Reset
Ny p ep ig P pr apen
s P
Intarmatianal Atomic Energy Agency DIAGRAM
#A Home CBS MSS GEN
PDHR DHR pool 1 level 7632 | %
1 DHR pool 2 level 7465 %
@® QOverview PIS Verting &
Building temp. | 3348] °C Suppr. pool level 4295 % ot .
Flow line 1 000 )
0 Cont r-o'l s - i Building pres 001 | MPag  Sump level 000 % Seantine o 270y
. Flow line 2 000/ ks | Flowto tutbine coc [ Generator power 000 MW
Flow lina 1 000 ks I_l
Flow 1o CNR
.r Core Flow fing 2 000 ks i + o ki W .
| r == ml— 1
8 Tri - : RCS ™| A
rips s o TUR M CNR
- >
H Systems PZR level 2nni% Core level 10000 %
Turning gear . Pressure 2430 mmHg
PZR pres 1548/ MPa  Corepres, | 1555 Mh@ A
Total flow 000 ks Speed 500] pm
I
React 0000! % @
lor neutron power CCS —— Neutran power 0,000/ % @ i i
Reactor thermal power 107 % % CWS
. Gls oo mme ] FWS
Steam header pressure 370] MPa Flow Erie 1 ool Boron conc. 763 66 | ppm
RPV water level 10000 % S s Core flow 75.00 | kg's
A A - Flow fine 1 0.00] g Average tamp. prepmy . @ FAls Bow 0,00 s ‘i Inlet temperature 1990 ¢
. . . v + ' FWS tomperature | 15924 ] % Outlet temperature | 2084 |56
Offsite power Diesel  Batteries CCSPO1  GGSPO2 Flostiie < %0 ks | Subcosiing 130,00 [ | A Fi " i
| T * T W
\ Turbine Trip | | Reactor Trip ‘ SYSFOIER EXARAZ CWSPO1  CWSPO2

00:00:00



STEP 1- Check the stability of variables

Check the
following
variables are
stable:

Thermal power

1.59 MW,

Neutron power

0%

SUR

0dpm

Primary temperature

248 °C (tending to 250 °C)

Primary pressure
15.5 MPa

Primary level
~23%

FW flow
~0.02 kg/s

7 1ecnatom SMALL MODULAR REACTOR SIMULATOR
NAVIGATION - ALARMS CONFIGURATION
~Rear
| Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Alarins | LI-LEDLJ ﬁ 00:00:00
J " i Reset B En"vhg >
\g\ 41 Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Runback | [ time FREEZE
et MER ., T
RODS POSITION CONTROL
A Home Pt e
. Turbine load Reference temperature Lagoed reference temperature - Temperature emor
@ OVBFV'] ew 028 % D 25011 o¢ 250.11 | 1¢ 3| _
I @ Controls : PZR pressure control o arer arr onor Rods ot
&L Core PZR level control ' |' = e
. Average temperature Loed oo Rods in
g Trips Feedwater control e seule
omm@ m&l Al
- : ' ; e
p¢ Systems Turbine control o sawciconmoL e ivicoiid. | Powsens
0000 % — 0%
Turbine bypass control | Fixed rod spoed ik
J Q.50 steps/min
Reaclor neutron power 0.000;] % T 050! siepsimin
Reactor thermal power | 107]% Rods position control @ Turbine leacing
Generator power 0.00| Mve ——
i MANUAL ACTIONS SETPOINTS
RPV water level 100,00 %
Rod control Bank selection Rod movement Reactor power demand
. . . e g i i 000 %
Offsite power  Diesel  Balteries - e T
= - Reactor power rate
. bl [ (B ol ol (! ! (5 Manual rod speed ;
{ Turbine Trip ] [ Reactor Trip ] seo AR REER I F L S S r 2000 stepsimin =

Controls — Rods position control



STEP 2 - Check the status of the main plant control

Ensure proper
status of the
mMain plant
controls:

Plant mode

3
:
Z

Reactor leading mode

Rod Control
Manual mode

MSB
Steam pressure mode

FW system in Auto
FW control valves

(FWSV13/FWSV14) in Auto

CW and CNR systems in
service

CW system in service
(opened or closed loop)

FW control adjusting FW
flow

?recnarom SMALL MODULAR REACTOR SIMULATOR
NAVIGATION ~ 0 ALARMS CONFIGURATION
TRear
| Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Alarins | LI-LEDLJ 00:00:00
; " isolati Reset | | ti B e
* éf Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Runback FREEZE
el AEA ., T
A Home RODS POSITION CONTROL 0 Pt e
. Turbine load Reference temperature Lagoed reference temperature Temperature emor
@ GVBFV'] ew 028 % D 25011 | o : 250.11 | 1¢ 3|
Tref = f(Tload) AG ¥z #= D
I @ Controls : PZR pressure control o arer arr onor Rods ot
% Core PZR level control | = e
Loed teogerl Rods in
. Average temperature 4 i
g Trips Feedwater control o wa~ |m ol
o0 | LEADLAG —
G + : “Speed = ffarror) ——
p¢ Systems Turbine control B BANKE CoNTROL) e Do
0000/ % 000] %
Turbine bypass control | Fixed rod spoed ik
) Q50 stepsmin
Reaclor neutron power 0.000;] % i 050! siepsimin
Reactor thermal power | 107]% Rods position control @ Turbine leacing
Generator power 0.00| Mve — —
i MANUAL ACTIONS SETPOINTS
RPV water level 10000 %
Rod control Bank selection Rod movement Reactor power demand
e o0 2 -
Offsite 1 Diesel  Balteries - s M-
= - Reactor power rate
. ot | g | el gl gl aael gl L Manual rod speed
{ Turbine Trip ] [ Reactor Trip ] seo AR REER I Fiu TRSRLASEL A N o r 2000 stepsimin =

Controls — Rods position control



STEP 2 - Check the status of the main plant control

Ensure proper 6TECI’]8T0m SMALL MODULAR REACTOR SIMULATOR - oR
NAVIGATION ~ 0 ALARMS CONFIGURATION
Sto t u S Of t h e g | Reaclor trip Setback ADS acluation Rods in manual MSS isolation Low CNR vacuum Turning gear Turbine trip [ .Alarms i a 00:00:00
ma | N p I an t AN Low RCS pressure Stepback PDHR actuation High GBS pressure FWS Isolation Low steam pressure | Gen breaker open Runback [ Reset m[ i E{E.“ I “y" i’ FREEZE
IAEA —
con t ro I S: s A ey A DIAGRAM

TURBINE BYPASS CONTROL
Plant mode #& Home e o

Reactor leading mode ® Overview =) S o : o) =z - [ owls Tt bypass mode

Rod Control IO Controls - PZR pressure control o
Manual mode san]

3 %* Core PZR level control =
MSB g§ Trips Feedwater control i v 1 oot
Steam pressure mode e e 5 o)
) ¢ Systems Turbine control il .
FW system in Auto 4 Pl

Average temperature
FW control valves Turbine bypass control —— et e (= s e

(FWSV13/FWSV14) iN AULO mesmemme il | Rods position control

Generalor power 0.00] Mwe

CW and CNR Systems in Steam header pressura 3,70] MPa

RPV water level 10000 % z

service
CW system in service ® & ¢

Offsite power  Diesel  Balteries

(opened or closed loop)

| Turbine Trip ] | Reactor Trip |

FW control adjusting FW
flow Controls — Turbine bypass control



Ensure
status
main

STEP 2 - Check the status of the main plant control

proper
the
plant

of

controls:

3
:
Z

Plant mode
Reactor leading mode

Rod Control
Manual mode

MSB
Steam pressure mode

FW system in Auto
FW control valves

(FWSV13/FWSV14) in Auto

CW and CNR systems in
service

CW system in service
(opened or closed loop)

FW control adjusting FW

77 1ecnatom

NAVIGATION

©)

IAEA

International Atamic Encray Agency

A Home

@ (Qverview

& Controls -

44 Core

g Trips

Iﬁ Systems

Reactor neutron power 0.000| %
Reactor thermal power 107 %
Generator power 000 Mwe
Stleam header pressure 70| MPa
RPV waler level 100.00] %

Offsite power Diesel

Batteries

[ Turbine Trip ] | Reactor Trip ‘

SMALL MODULAR REACTOR SIMULATOR

ALARMS CONFIGURATION
T REd
Reactor trip Setback ADS actuation Rods in manual MSS isolation Low GNR vacuum Tuming gear Turbine trip [ Alarms | 00:00:00
 Fast cenfig| »
Low RGS pressure Stepback POHR actuation High CBS pressure FWS Isolation Low steam pressure  Gen breaker open Runback Reset [ time A\ FREEZE
P ——
DIAGRAM
+ 0.00 '3&‘ 370 MPa
A = 3.70| MPa 24880 %C
Q.06 012 000 % .03
MSSVO1 I MSSV03 % . A A 2
3DHR ® ook MSSVOS - MSSV0a MSSV10
i Y B %o | 370] Mea .
AdA 6 000 % 0,00] ks — @ ]
06| kgis - i
| MSSV02 | MSSV04 A '] A g 5.00] pm GEN
o 1
/03 DHRVD2 DHRVD1 MSSVOE MSSVOT MSSVOa i e 0.00 | MW
@ MSS D e -
0.00 0.00 U fﬁ": s
Ko ra's Y ) GENBRO1 I
2l - GENBR
‘ [ G
" [ |
FWSV06 FWSV03 FWSV01  FWSVD4 —
——
N A -
| i Y ™
ar FWS il
" . woje, = 122lT ) e
ut temp. low e Solho vinle 1 = [ ar2|mea 39| MPa 10.14] €
¢ | zssmiwc | 7500 ks A A \ M | L A A M 000| ks 000/ kgis
L “-—>+ | VI_""_“‘— —Q |z I)
Fwsvie | Fwsvia FWSV1D | FWSVD9 FWSVI7 = JiSA] TS|
‘Eir. c ‘| FWSV18 FWSPO1 FWsvos | Fv
172 MPa o0p| s 68pT | %! = L A
A B : M P .
> & 1 > L p
- e
FWSV15 \ FWSV13 / FWsv12 FWSV1a FWSPO2 FWSVI1

flow



STEP 2 - Check the status of the main plant control

Ensure proper -
/7 Tecnatom SMALL MODULAR REACTOR SIMULATOR
Sto t u S Of t h e NAVIGATIOM ALARMS

O i n p I O n t g%} Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Tuming gear Turbine trp
N4
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STEP 3 - Check the alarm conditions

Check the 7 Tecnatom SMALL MODULAR REACTOR SIMULATOR

NAVIGATION ALARMS

fo I IOWI n g O | 0 r m {@) E Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum
% p o

C o n d it i o n S e X I st: Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation VDT Gen breaker open Runback
IAEA 4
International Atomic Energy Agency DIAGRAM

Reactor trip
Exist or not

#A Home s I r '
T3 CBS

-

| 310] DHR POOL |

@® Qverview X —— o g [ 3280 Yo
_-_ccsvoz_ 1 0.00] Kol 0
@ Controls - > | = — . t } B 4 +" REHR L3
. . =t . A N - = RMI = aile Ala
Tu rblne trlp ‘: Core el AADM:W + ADSVO3 :ADS RESVD1 .ncsvoz A | A DHRVOA DHRVO3 DHRVOZ| | DHRVO! =
Exist or not ST o e

000 ko/s 0.00 | kols

> i) | e
0

122/ kg5 A 5956 %

»
RCSVO7
051 ks A 7484 %

»
RCSV08
. HEATER
[ arees)aw

g Trips
Ip?q Systems
PIS

Turning gear pws | prsvor
Exist Or not Reactor neutron power 9.000] % lA l‘

'

H

r§
o)
()
w0

A
A {
Lo

Reactor thermal power 1.07] % PISVO4 PISVO2 GIS GISVO1 - GIsve2 =
Generalor power 000) Mwe 000] kp's 000 kp's e ot —+
Steam header pressure 372| MPa > Level Pressure In temp Qut temp. Flow =
RPV water lavel 10000 % > CORE 10000 % 1554 MPa 28486 °C 24905 °C 7509 ky's
CCS PZR [ 1966/% | 1549 MPa
® ¢ =5 | ,
Generator breakeropen ... oo s . ma ans | ’ .
A ! !
. e——— A 3034 000 % 30 34
Exist or not o , +— l‘m
[ Turbine Trip] | Reactor Trip | CCSP02  CCSVO4 —
| »

<



STEP 4 - Reset Reactor Trip Signal

. =
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STEP S - Check boron concentration

Check Boron ETQCHBTOFTI SMALL MODULAR REACTOR SIMULATOR
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STEP S - Check boron concentration

Hint: How to
visualize the
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STEP 6 - Withdraw shutdown bank A fully

withdraw  shutdown s SMALL MODULAR REACTOR SIMULATOR -
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STEP 7 - Withdraw control bank B fully

Withdraw shutdown 7 1ecnatom SMALL MODULAR REACTOR SIMULATOR - o
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STEP 8 - Withdraw control bank C partially
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STEP 9 - Boron Dilution

Dilute RCS for

?recnarom SMALL MODULAR REACTOR SIMULATOR
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rRepeat (1) and (3) until neutron power (RCSNPO1_TR) slowly rises without control rod
movement (criticality observed). Plot neutron power and SUR




STEP 9 - Boron Dilution

Dilute RCS for
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STEP 9 - Boron Dilution

Dilute RCS for Z 1ecnatom SMALL MODULAR REACTOR SIMULATOR
C riti CO I ity. NAVIGATION ALARMS
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STEP 9 - Boron Dilution

Dilute for
criticality:

Note: Above the
Point of Adding Heat
(POAH), ie.
Intermediate Range
= 10E-8, SUR should
not exceed a

sustained 0.5 dpm.
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STEP 10 - Manually raise Reactor power to 8%

Raise Reactor power

to 8% with Rod
Control in

Manual

0 Manually withdraw

Control Rod Bank C to
raise reactor power to
8% (Push OUT button)

dHint 5:

- Above the Point of
Adding Heat (POAH), ie.
Intermediate Range 2
10E-8, SUR should not
exceed a sustained 0.5
dpm

- Insert Control Rod
Bank C into the core if
reactor power far
exceeds 8%

7 1ecnatom

SMALL MODULAR REACTOR SIMULATOR

NAVIGATION = [ ALARMS
i [Rear
Bl i Q 03:10:28
£y o 08 scuson P T . | oo | (R Lrime || 3
. TFast || w | ¢
? Low RCS pressure Stepback POMR acluation High CBS pressure FWS fsolation Low steam pressure Gen hreaker open Runback Reset -
IAEA FREEZE
e b v ety i
DIAGRAM
A Home
RODS POSITION CONTROL T
. [ S—— T mating
@ 0 verview Turbing load Reference temperature Lapged reference lemperature Temperahe efror
oM % %1€ o TR L 288 %C
- Tief= f{Tioad) B _
= A
024 % TE %
4 Core = 1 = e
Turbine load Lac-gged Rods in
awg lemperature
1 Sourcerange  Infermediate (a0ge 301 %
g T r -I p S 1E07 | eps TAEDE A B0 % 008 dpm W‘
- ! T o I -ONTROL]  BA Reactor power demand Fower emor
N Sy S t e m S Sten 60 ERULENS EPTRRORIN QNP - - W w0 5024 % § 802 %
osoll | Fixed rog speed i r::mu
000 wepsmn - -
Power demana ]
Reactor nautr amiw RECREE 32 . Turhine leading
o posver -

Raactor harmal povear s

Semaror iwes SiEj MANUAL ACTIONS SETPOINTS

Steam headar pressure 383 WPs

PV water isvel 0ang’ = Rod control Bank sefection Rod movement Reactor power demand

Bon
® © O N i 1 sl
Offste power  Digsel  Bafteries Raartor powst rata
Manual rod speed

[ Turbine Trip J L Reactor TripJ

200 wime

2000 wpsimn

~

-

Neutron power (RCSNPO1_TR) rises and stabilises at 8%. Check and record the Boric acid concentration. ]




STEP 11 - Automatically raise Reactor power to 15%

Raise Reactor
to 15% with Rod Control
in Auto:

power
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STEP 12 - Start-up the Turbine

Start-up the Turbine:
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STEP 14 - Place Turbine controlin AUTO
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Place Turbine control
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valve in Auto

Check Turbine Control
is controlling Steam
pressure (Plant Mode in
Reactor Leading)

7 Tecnatom

NAVIGATION

©

IAEA

International Aomics Energy Agency

# Home

@® QOverview
I'.".'; Controls -
84 Core

g Trips

¢ Systems

Reactor neutron power 14519] %
Reactor thermal power 15.23| %
Generalor power 278) Mwve
Steam header pressure 78| uPa
RPV waler level 100,00 %
® & O
Offsite power  Diesel Batteries

I Turbine Trip ] | Reactor Trip |

SMALL MODULAR REACTOR SIMULATOR o=
ALARMS
Reactor frip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Tuming gear Turbine trip 04:05:43
Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Gen breaker open Runback FREEZE
DIAGRAM
RODS POSITION CONTROL @ i
Raactor acng Turbine leaing
Turbine load Reference temperature Lagged reference lamperature Temperature ermor
1333 | % 255,01 | °C 25490 °C 076 C
LAG ¥ ¥
: _____m o
Reactor power demand  Power error Rate lagged power error arror ig! arror Rods out
M9 % 119] % 0.00| % 00| T 0.00|*C
e RATE LAG - Terror = f(error) K (load)
1333 % I Lz .
i Lead-lagged )
Turbine load Rods in
Average temperature avg. temperature
Source range  Intermediale range  Power range SUR 254,00 °C 25415 (¢
1E+07 | cps 0.00013 | A 14519 % 0.09 | dpm LEAD LAG I 5
BANK A 3 s & s Reactor power demand Power error
T I e
14519 % ; 048 %
. Fixed rod speed Aulored
by . 250/ stepsmin
250 stspsimin
Power demand
52 8 55 = . Turbine leading
MANUAL ACTIONS SETPOINTS
Rod control Bank selecton Rod movement Reaclor power demand
Bank B
. . 1500 %
AT MANUAL BankA &8 panic
y Reactor power rate
el ST — Manualred 500 Suimin
~ RODS POSITION 20.00| stepsimin




STEP 15, - Switch to Turbine Leading mode

check Ternperature 7 1ecnatom SMALL MODULAR REACTOR SIMULATOR
Error before switching to ™™

Turbine Leading mode: ‘f@»} csiains Semem

Rear
| anP_J u 04:05:43

Reference temperature

25501 °C

A H
Reference temperature temperature Temperature afor demand 1
@ (ver 301 p— 28490/ %0 oas) o00|% Turbine bypass mode
LEADLAG L] Vp = ffarror)
Ay temparatura © . Steam pressure
IQ Controls - ] Losiogd
e Place Rod Control in MA s CO e I
Manual ¢ e
. . Final valve
3 T r ‘I p S Steam pressure Pressure arror Vf-‘::;m";‘” A Postian damand
. . 378 MPa =— <013 | Mpa . N 000 % D00)e
9 Reposition Bank C to ¢ Systenms e ey i
make Temperature Sol sleam prassure 0 @ . Avg temperature
391 Mpa FT ~ e o
Error less than 2.80 °C vicucd | [
Reactor neutron power | 14513 % 3 3
N Reactor thermal power 1523 %
Generator power 279 MWe = N\__/—'—'-..
e Change to  Turbine N — 2
Leading mode =
g ® & ¢ e e e
Offsite power Diesel Batteries
Turbine Trip | | Reactor Trip
e CheCk MSB mode tO Tavg I ]l J 356:00 D3:58:00 D4:00:00 04:02:00 040400 0 | 35600 035800 .. D400:00 04:02:00, e D400 L
mode
! Caution: Switching to Turbine Leading mode with a big Temperature Error may lead to power oscillations and
6 Go to Step 18 Turbine trip (Reactor power<4%)




16.

- Switch to Turbine Leading mode

Check Temperature

Error before switching to
Turbine Leading mode:

in

Place Rod Control
Manual

Reposition Bank C to
make Temperature
Error less than 2.80 °C

Change to Turbine

Leading mode

Check MSB mode to T,,,
mode
l

Go to Step 18

7 1ecnatom

NAVIGATION

©

ALARMS

Reactor frip

Low RCS pressure

Setback

Stepback

SMALL MODULAR REACTOR SIMULATM®

ADS actuation

PDHR actuation

Rods in manual

High CBS pressure

IAEA

International Alomic Energy Agency

A& Home

@ (Qverview

I@ Controls -

&8 Core
g Trips

p¢ Systems

DIAGRAM

Reactar neutron power 14513] %
Reactor thermal power 1523] %
Generator power 3.79] Mwe
Steam header pressure 378| MPa
RPV waler level 100.00 | %

Offsite power Diesel

Batteries

I Turbine Trip ] | Reactor Trip I

RODS POSITION CONTROL P e
Reactor eaong Turtine leading.
Turbine load Referance temperature Lagged reference temperature Temperature efror
1333 | % 255,01 | ¢ 25490 °C 076 %C
LAG ¥ y iy
Reaclor power demand  Power error Rate lagged power eror @rror Rods out
14519 % 119 % 000 % 001 000} ¢
133)% | L m .
. Lead-lagged
Turbine load Rods in
Average temperature avg. temperature
Source range Intermediate range  Power range SUR 25400 °C 25415 °C
1E+07  €ps 000013 A 14519 % 009 dpm LEAD LAG I :
BN AR TOT) Reactor power demand Power errof
seppo B0 B0 B0 B0 80 B0 B0 80 B0 G0 80 B0
v T R P L SR 20 rppe ) 048] %
-
- e Auto rod speed
1o D0j% 250, stepsimin
250 stepsimin
Power demand .
5 P . Turbine leading |
Rod control Bank selection Rod movement Reactor power demand
BankB
[ 3
auto Bank A L BankC
° ° Reactor power rate
e — - Manualrod 500, %imin
RODS POSITION 2000| stepsimin

Caution: Switching to Turbine Leading mode with a big Temperature Error may lead to

Turbine trip (Reactor power<4%)

power oscillations and




STEP 17 - Switch to Turbine Leading mode

Check Temperature Faga=ehy SMALL MODULAR REACTOR SIMULATOR

Error before switching to

NAVIGATION ALARMS

Go to Step 18 Turbine trip (Reactor power<4%)

g":@ﬁ Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Turning gear Tm bymss m 43
Tu rbine Leodlng mod e: % : Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Gen breaker open
.n.m"ﬂun!.ﬁ,mgs.ﬁ,.w.[, DIAGRAM Ay leToe Elre
A Home TURBINE BYPASS CONTROL
Lead-lagged Valve position
. Turbine load Reference temperature temperature Twnperaiure seroy demand 1
@ OVBFV“I ew 1% 5 25501 | ¢ o W90|°%C 099 °C 000 % Turbine bypass mode
IQ Controls - p—— - 6
e Place Rod Control in| L. et p—— zealt
‘ Core T v .
Manual :
5 Tri pS Steam pressure Pressure amor J:\ p:n;::::mu
9 Reposition Bank C to| )2 systems = SR e
make Temperature S stoam prossur e
Error less than 2.80 °C 8 S— (= ]
> Reactor thermal power 1523. %
Generator power 379 Mwe = N\_/"_""-
. Steam header pressure 378| MPa
e Change to Turblne RPV waler level 100.00 | % 2
Leading mode 0
d o0 0 —_
e Check MSB mode to Tavg I Turbi"e Tnp I I Reaaor Trlp J 35600 03:58:00 04:00:00 04:02:00 04:04:00 1] 3:56:00 03:58:00 04:00:00 04:02:00 04:04:00 U]
MOUE | e ——————————————————————————————————
! Caution: Switching to Turbine Leading mode with a big Temperature Error may lead to power oscillations and




STEP 18 - Raise Turbine load to full power conditions

Raise Turbine load to

full power conditions:

Introduce Turbine Load
Demand (20 MW) and
Turbine Load Rate (1
MW/min) in Turbine
Display

Press GO

Check Turbine Control
valve MSSV07 begins to

open
Check Generator load
begins to rise.
Generator load
(GENPT02_CS) begins to
rise.

When Turbine Load

reaches 20 MW, check
Step 1 \variables are
stable

04:05:43

NAVIGATION ALARMS CONFIGURATION
TOREar
g _ I‘) Reactor trip Setback ADS actuation Rods in manual MES isolation Low CNR vacuum Turning gear Turbine trip [ Alarms | i
[*Par cantig| ®
% Low RCS pressure Stepback PDHR acluation High CBS pressure FWS isalation Low steam pressure Gen breaker open Runback Reset i v REEZE
e
e — g
International Atamic Energy Agency DIAGRAM
- TURBINE CONTROL =
@ O'V erview Turbine ioad damand Load ervor Valve position Selected valve 3
379 MW _ 0.00] Mw demand 3 position demand
Controls - % PID o -
ontrols F— e
20) Mw i
H
aA Breaker ON A
% Core k @
Steam pressure EE S0 Bl posticn Final valve 8 MSSVO7
g Tri 378 MPa 05 A i position demand Turbine inlet
rips 5 PID —. vikos
Refarence pressure Turbing leading 35600 03:5800 040000 40200 040400 ]
-
¢ Systems 354] wea
Turbine speed Speed arror
360000 | rpm 200/ o]
Reactor neutron power | 14519 % % PID
Reactor thermal power 1523 % Reference speed
350000 | pm
Generator power 379 Mwe T
Stsamneader ressue | 78] e urbine load rate
RPV water level 10000 % MANUAL ACTIONS
. /|
. . . Run-up Synchronization
Offsite power  Diesel Batteries 4F I MF | .
. . Ready for synchronization Tumrns lo.aa e 35600 035500 04:00:00 040200 040400 o
\ Turbine Trip ] | Reactor Trip | 1.00| Mitmin




STEP 18 - Raise Turbine load to full power conditions

Raise Turbine load to
full power conditions:

When Turbine Load
reaches 20 MW, check
Step 1 variables are
stable and record their
values:

Thermal power

MW,

Neutron power

%

SUR

dpm

Primary temperature

°C

Primary pressure

MPa

Primary level

%

FW flow

kg/s

7 Tecnatom

NAVIGATION

©
IAEA

International Atomic Energy Agency

#A Home

@ Qverview
If.'.:’ Controls -
4& Core

g Trips

»¢ Systems

Reactor neutron power 51.067 | %
Reactor thermal power 5128| %
Generator power 2001 | Mwe
Steam header pressure 328 MPa
RPV water level 100.00| %
® & ¢
Offsite power Diesel Batteries

\ Turbine Trip ] | Reactor Trip ‘

SMALL MODULAR REACTOR SIMULATOR

ALARMS

B T l l l l ’ Rods in manual MSS Isolation Low GNR vacuum Tuming gear Turbine trip 04:34:13
High GBS pressure FWS isolation Low steam pressure Gen breaker open Runback FREEZE
H ———  Turbine speed
‘3 Turbine load demand Load error Vaive position Selectsd vile 3
20.01| MW 0.01) MW - demand 3 pasition demand
e P'D el -
- BEEEE— [
Referance load I i
20/ Mw i
i
Breaker ON A
| ] 1
Steam pressure Pressure emror Valve posilion Final valve MSSVOT
258 e 019 MPa demand 2 position demand Turbine inlet
+ !
2 PID e veivs
Reference pressure Turbine leading 0 042600 04:28:00 043000 43200 0434L
310| MPa
Turbine speed Speed error Valve position
360000 | rpm 0.00 | rpm - demand 1
. p]g‘
Reference speed
3600.00 | rpm
Run-up Synchronization Turbine Inad demand
2l 2000 MW
. Ready for synchronization l‘.urbme g 0 042600 042800 043000 043200 oa3a(
- 1.00| MWimin




STEP 18 - Raise Turbine load to full power conditions

Raise Turbine
full power conditions:

load to

Introduce Turbine Load
Demand (45 MW) and
Turbine Load Rate (1
MW/min) in Turbine
Display

Press GO

Check Turbine Control
valve MISSV0Q7 begins to

open
Check Generator load
begins to rise.
Generator load
(GENPT02_CS) begins to
rise.

When Turbine Load
reaches 45 MW, check
Step 1 variables are
stable

ﬁrecnarom SMALL MODULAR REACTOR SIMULATOR - 0N

ALARMS

NAVIGATION

©

IAEA

International Atamic Energy Agancy

A& Home

@ (Qverview

I"'..J’ Controls -

&4 Core

8 Trips

»¢ Systems
Reactor neutron power 86.090| %
Reactor thermal power aT8d| %
Generator power 2503 Mwe
Steam header pressure 272| MPa
RPV water level 100.00 | %

Offsite power  Diesel Batteries

I Turbine Trip ] | Reactor Trip |

CONFIGURATION

Reaclor frip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Tuming gear Turbine trip
Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Gen breaker open Runback
DIAGRAM
Turbine load demand Load arror Valve position Selected valve
45.03 | MW 0.03| MW - demand 3 pasition demand
o PID ~ .
Referance load . -"”””2
45] MW :
i
Breaker ON 8
" ©
Steam pressure Rl Velvs position Final valve ’9 MSSVO7
272| MPa Anapasa o, anc 2 position dema: Turbine inlet
¥ i
2255 PID 61.54] % valve
Referance pressure Turbine leading 050500 05:08:00 05:10:00 05:42:00 05:14:00
280 MPa
e
Turbine speed Spead error Tumm I d aﬂd @
000, pm
360000 rpm
& PID 4500 MW
Referance speed 5
Turbine load rate
360000 1pm
100 MWmin
Run-up Synchronization Turbine load demand
. @ =-
@ . Ready for synchronization r_“m’"a i 0S06:00 05:08:00 05:10:00 05:12:00 05:1400
1.00| Min




STEP 18 - Raise Turbine load to full power conditions

Raise Turbine load to
full power conditions:

7 1ecnatom SMALL MODULAR REACTOR SIMULATOR

NAVIGATION

CONFIGURATION

“ReEE
\g( L ADS actuation Rods in manual MSS isalation Low GNR vacuum Tuming gear Turbine trip Aarms Lﬂm“—j a 05:15:04
. Qh id i . Reset _:amre Em;‘ i
Whe n Tu r‘b| ne Load e Turbine load demand POHR actuation High CBS pressure FWS isolation Low steam pressure  Gen breaker open Runback : — FREEZE

reaches 45 MW, check JAEA |
Step 1 variables are
stable and record their|] #& Home

45.03 | MW

TROL (= e )

values: ;

@ (Qverview {Jurbite Jond Ceirioe Load srror Valve position Selocted vaive 3
Thermal power @ wwjw oo gy e Ginli ot

= L i~
I\/IWt I f;J. Cont ro-l S - Referance load — - 2
Neutron power 4% Core .&‘ &
% Soeiriis Pressure efror Va;ue pon:li:n Final vaive MSSVOT
. 272 uea o | i position demand Turbine in
SU R g T i p S £ PID 6154) % FLNB N
d Referance prassure Turbine leading 050800 05:08:00 05:10:00 051200 05:14:00
pm p¢ Systems zofiis
;
Primary temperature S ot T
OC 360000 | fpm 0.00| fpm - demand 1
. Reactor neutron power S6.010| % e PID
Primary pressure N | Referance spoed
M Pa Generalor power 4503 Mwe 000,00
- Steam header pressure 272 MPa
‘I?rlmary level A MANUAL ACTIONS SETPOINTS
A . o . Run-up Synchronization Turbine load demand
FW fl ow Offsite power Diesel  Batteries d 500 MW
R i A s cete: 05:06:00 05:08:00 05:90:00 05:12:00 0511400

kg/s I Turbine Triprj ( Reactor Trip | . B ’ 100) e




STEP 19 - Continuous Action - Dilute RCS

Dilute RCS to compensate e SMALL MODULAR REACTOR SIMULATOR
for the power defect, Xe ™™
. g’ :\é;;_., Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Tuming gear 00:29:54
CO n Ce n t ro tl O n O n d R Od Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure
position reactivity changes: B e T

Introduce the new Boron| @ Home
concentration setpoint (max
20 ppm per batch)

Neutron Flux (%)
Boric acid concentration

@ (Overview
Boric acid setpoint

& Controls -

I s ¢ .. o BEEREE REACTIVITY
Place selector in ‘Dilution’ 2o ..-.
Control rods reactivity -767.70| pem 9924 | BAKIK

g Tr-i pS -.---- Fuel reactivity (Doppler) 203.10| pem 100.20| %AKK
Moderator temp,reactivity 47245 | pem 100 47| %AKK
Check Boron concentration| Y™ Systems Boron reacivy ] e ) e
decreases to the Boron -.---- ‘ = | (ke =B )
Conce ntration SetpOint Reactor neutron power 0000 % .--. Total reactivity 57172 | pem 5943 RAKK
Reactor thermal power 096| % " i!&‘ ||
oot mase (e = FUEL TEMPERATURES
Repeat 1. and 3. as desired.| i — T S —
During boron diIUtionI @ @ @ B Average clad surface temperature 255981 %C
Ofepcoe: Disel | Seleeis Average fuel temperature 25087) ¢
= ntr0| ba " k C w I | - - Peak fguel T.emper:lure 26329 %C

automatically withdraw to| i) | rescormn)
compensate negative boron
reactivity. When bank C

reaches 80 steps, go to Step e Place selector in ‘OFF
20 Record the Boron concentration

0.000




STEP 20 - Continuous Action - Bank C reaches 80 steps:

This Step would not 6Tecnarom SMALL MODULAR REACTOR SIMULATOR
normal Iy be pe rformed. navicaron ALARMS CONFIGURATION

However, when Bank C {;j st | osacttn | Rominme | sk | towcrtveonr [T o0
| AN,E[ﬂ” i Lows RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Gen breaker opan Runback Reset
reaches 80 steps (fully s
withdrawn in Auto mode): A Home DIAGRAM,
. TURBINE CONTROL e
Hold the Turbine Load by @ (Qverview -
pressing on HOLD in the Tubnelosddomand Load e — selcedvate 1
. . " ooo) Mw -3.00 | Mw - demand 3 osition demand M’
Turbine Control Display I @ Controls - — i =
‘ . C I . Breaker ON " -
; - a ore
Dilute the RCS to reposition e Smposnrs  Prsreer Vave pstion -
Ba n k C g Tr-i p S 270 MPa - -0.18| MPa m position :ET:d ant‘:i::;met
Re[eraean:em;::smre . urbine leading 0:00 -00:08:00 -00:06:00 -00:04:00 -00:02.00 o000
Continue increasing Turbine|  pt¢ Systems et e "
Load by clicking on GO in the s gy (0l gy
Turbine Control Display Referenc spaed
iioi WL MANUAL ACTIONS SETPOINTS
] ey Run-up Synchronization Turbine load demand ~
® 00 —~ 2 &)
. Ready for synchronization Tummj:a::,:e @ e S Thoon00 vetss 20 o

[ Turbine Trip ] l Reactor Trip J




STEP 20 - Continuous Action - Bank C reaches 80 steps.

This — step  would  not Y Ve e Ty ]

NAVIGATION ALARMS CONFIGURATION
normally be performed.
g’ ‘:@"}\3‘ Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum . A - i 00:29:54
H Oweve r, W h e n B O n k C % J’J“A/ Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure ! r

reaches 80 steps (fully . JAEA =
withdrawn in Auto mode): 4 Home

Neutron Flux (%)
Boric acid concentration

Hold the Turbine Load by| e Overview
pressing on HOLD in the
Turbine Control Display

Boric acid setpoint

& Controls -

| core EEEE
Control rods reactivity -757.70 | pem 9924 | BAKIK
Dilute the RCS to reposition| & Trips i i Fuel reactity (Doppler o ook
EEEEEE R @020 o

Bank C

o S Stems ivil 245992 | om 97 60 | %AKK
- IntrOduce the o Boron ) y .---.- | P - :
H H Xenon reactivity -2995.23 | pem a7 08| %AKIK
concentration setpoint (max _ :

20 ppm per batch) Rescor nuton power 00 » Total reactivty 57172 o

Reactar thermal power 096 %

- Check Boron concentration| s ou) e

— FUEL TEMPERATURES
decreases to the Boron| s  wee ey s e —
concentration setpoint ® ®© O Ao s muktacs inenpatatinn e

Offsite power  Diesel Batteries sy = Average fuel temperature 26087 |°C

- |— - Peak fuel temperature kil e
2.000

é Continue increasing Turbine| [Tubiewip | [Reactor wip | 0000
Load by clicking on GO in the
Turbine Control Display




STEP 20 - Continuous Action - Bank C reaches 80 steps:

This step would not

ﬁrecnarom SMALL MODULAR REACTOR SIMULATOR
normal Iy be pe rformed. navicaon ALARMS CONFIGURATION
However, when Bank C {;j O ™ R IO pe— ., 00:00:00
| AN,E[ﬂ“ o Lows RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Gen breaker open Runback Reset
reaches 80 steps (fully sl FREEZE

withdrawn in Auto mode): A Home DIAGRAM
. TURBINE CONTROL e
Hold the Turbine Load by ® (Qverview -
p re SS i n g O n H O I_ D i n t h e Turbine load demand Load error Valve position Selected valve i3
. . " ooo) Mw = -3.00 | Mw o demand 3 osition demand 200 E
Turbine Control Display Ior-.' Controls - —— @ i =
’ . — ‘i. Core —_ . Breaker ON " -
Dilute the RCS to reposition Sempresce P i Fodve s
Bank C g8 Tri ps ' e D i 5% valve
- Introduce the new Boron s e o ' ' ' '
: : -
concentration setpoint (max| plq Systems T —
20 ppm per batch) e ik
- Check Boron concentration R owlem -
decreases . to the BorOn :m"::(mm “:’ MANUAL ACTIONS SETPOINTS
concentration setpoint — e — _
\ Run-up Synchronization Turbine load demand
e 00
. Ready for synchronization oo ad ey o 008 0028 000400 000250 o0

é Continue increasing Turbine| [ Tumine Trip | [ Reactor Tip | 5 e
Load by clicking on GO in the

Turbine Control Display




STEP 21 - Check Main Steam flow

Check Main Steam flow 7 1ecnatom SMALL MODULAR REACTOR SIMULATOR
begins to rise due to rise wweuoen ALARMS ConmGUATON
1 L d 1 . L Reactor trip Setback ADS actuation Rods in manual M35 solation Low CNR vacuum Turning gear Turbine trip Al i i 00:00:10
in Load increase: % ams || e [
IIIIII !l&-F’"Am”’-w Low RCS pressure Stepback POHR acluation Hq" CBS pressure FWS isotation Low steam pressure GEn reaker open Runback 1 FREEZE
0 Main Steam flow —
DIAGRAM
(MSSFT01_TR and # lone TURBINE BYPASS CONTROL
MSSFT02_TR) rises (Check . i i ptin
. ._ ¢ ), . @ 0V3rV1 eW Turbine load Mmmm@ femperaiure Temperatuse emor demand 1
directly in ‘Systems’ display g p—— 4 = e g b
or by graph in ‘Trend If.'.’; Controls - e MIEE
graphics’ (oo — e
% Core B 5
g Tr]‘ps Steam pressue Pressure emor W:;ﬂ:::ﬂ A Wﬂlﬂ:rT:ﬂU
3174 NP2 “. 076 Mpa m 000 % i
é Refgrence. temperature| 2y Systems o . @ tnre| e
begins to rise an i — =)
® o O
l Turbine Tnp l I Reador Trlp J - 0 00800 000620 D040 Rrptei] kil 00 QO0E00 ORI Q0030 -00r02:00 ]




STEP 22 - Verify Control Rods withdraw

Verify Control Rods
withdraw in order to rise
average temperature:

Control Rod position
changes (Check control rod
position in ‘Core’ display)

Average temperature begins
to rise

Neutron power
(RCSNPO1_TR) increases

7 1ecnatom

NAVIGATION

rmatianal A=tk Enarngy Ay

@® (Qverview

I & Controls -

&% Core
g8 Trips
¢ Systems

Reacior neutron power o000 % 6
i

Reactor thanmal powar

Gunerator power o] e
Sioam headat prassure T v
RPV wator lovel %090/ %
Offsite power  Diesel  Bationes

[ Turbine Trip ] | Reactor Trip J

SMALL MODULAR REACTOR SIMULATOR

CONFIGURATION

[ Rear
i i 00:00:10
Reactor trip Sethack ADS actuation Rods in manual MSS isolation Low CNR vacuum Turning gear Turbene trip Alarms Cantia
BCANIE A
Low RCS pressure Stepback POHR acluation High CBS pressure FWS isolation Low steam pressure Gen reaker open Runback Reset l_nmL] FREEZE
Lead-agged Valve posiion

5 oad Reference lemperature femperaiure Temperature emor demand 1

o a1 ]%e 25011 | *E 13 Liad it Turbine bypass mode

o = s wogmimns 05 Suam gmasen
Leadiagged E
Average temperature tempesature
24702 % — 58/ 'e
e ; Final valve
Steam pressire Pressure eror demand 2 £ P
nool %
174 MPa ) 076 Mpa . 000 %
¥ PID MSSVI9
. i et Turbine typass valve
S1Eam pessure ——— dverage emperature .
e o ——— Refmrencs lemperatue ———  Sieam header pressre
e E
w0 210800 -00:0690 0400 008200 oRox | 00




STEP 235 - Check PZR level

Check PZR level begins to
rise due to
expansion and how level
control recovers the level:

0 PZR  level  (RCSLTO2_TR)

begins to rise due to coolant
expansion (check coolant
average temperature
increase). Please check the
trends in ‘PZR Level Control’
display or by graphs in
‘Trend graphics’

coolant

(
é Check charge/discharge
flows. Additionally check in
‘Systems’ display (charging
valve RCSV07 and discharing

valve RCSV08)
\

=
7 Tecnatom SMALL MODULAR REACTOR SIMULATOR
NAVIGATION ALARMS
: | time I 00:00:10
Reactor trip Setback ADS actuation Rods In manual MSS isolation Low CNR vacuum Turning gear Turbine trip Alarms . 27
| A EA Low RCS pressure Stepback POHR actuation High CBS pressure FWS isalation Low steam pressure | Gen breaker open Runback Reset I_LI.IIIL] .
......................... FREEZE
DIAGRAM
A Home
PZR LEVEL CONTROL P————
—— PZR imtermnce few
. Vaive posiion  Valve position demand = 0 % (close)
@ Qverview @ — — T
w072l% c— an% o - 5012) %
PID
A
o Contro-l S * Average temperature Reference level Final level FZR lavel »
24108 46 ool % oo Mm% RCSVOT
L= 0%
M CO r e s [ Chmeeghg 1ot
- Manual setpoint L Final valve
S High level sefpoint positon demand -
1 Level program S0z %
Trips
B e | e
0800 0600 000 0000 00
»¢ Systems —
——— Laown fow
ANtve Eoikon Valve pasilion demand = 0 % (close)
@ Discharge fiow Flow error demand 00 %
060 ks ) 040 % — 100 % | e
Aeaciorneutron power | 00| % B PID *
Reactor thanmal powar i PZR lavel
Goneratot power 050 e il i 072 % RCSVOE
Siwam header pressure a7 wen Disch o
APV water vl sl % nowoj % =
- 1 Final vaive
® ©® o Low levet setpoint pisiion teariand
Ofiits power  Diesel  Sotiones o %
300820 00060 0000 030390 o690

| Turbine Trip | | Reactor Trip |




STEP 24 - Verify Thermal power (MW,) rises

Verify  Thermal  power e SMALL MODULAR REACTOR SIMULATOR
(MW,) rises according to NAVIGATION ALARMS CONFIGURATION
t B, - - . = : |’_tmmer ¢ 00:00:10
G e n e ro to r I O O d ( M We): Rmﬂnnrm Setback ADS actuation Rods In manual MSS isolation Low CNR vacuum nmw gear _ trip AR|a"-nts e &;Iw .
Low RCS pressure Stepback POHR acluation High CBS pressure FWS isolation Low steam pressure Runback ese | time EREEZE

|
0 Neutron power e
Hom
(RCSNPO1_TR) and| ¥ Heme -

Generator IOad I @ Overv'i ew PDHR DHR pool 1 level i

(GENPT02_CS) changing at RIS RN st
similar rates © Controls - s o | o (P, e (il

), Flow ne 2 L

4A Core = | l I"_"mm

( — v > RCS
é Additionally  check  the 8§ Trips - .
trends in ‘Systems’ display I -
and by graphs in ‘Trend »¢ Systems T T ® -
. — 500 ram
raphics’ |
kg p J CCs — Neutron power 0000 % 0 1 b
——— GIS el 1 | FWS Ccws
nw.:nwm ’ e FMW:J :ﬂﬂ hph S o PR ;:: :ﬂ FWS fow 000 kgin Iniet temperature 10.90] %
+ -+ S FWS temperature. 15825 | *C 1 064G
w’W :I a.!-‘ et oo Flow line 2 000 ko | Subendling 10074 e | A e el e;npernwe =
| RV = W W
lTurbineTrip ] ( ReactorTripJ : . S Wb G




STEP 25 - Verify the stable conditions

Once Turbine load
reaches Turbine Load

7 Tecnatom

NAVIGATION

SMALL MODULAR REACTOR SIMULATOR

CONFIGURATION

05:15:04

TREar
g@_@;}‘& ADS actuation Rods in manual MSS isolation Low CNR vacuum Turming gear Turbine trip Alarms ‘—_'-I-EDF—] a
D e m O n d (45 M W), Qh F Iy THI'DIT'IEI- |ﬂﬂd ﬁﬂmﬁﬂd PDHR actuation High CBS pressure FWS isolation Low steam pressure Gen breaker open Runback Reset Lurlg E“';‘ﬂ " FREEZE
verify there is no IAEA | ol
further change: P — TROL =
Thermal power @ (Qverview Turbine load demand Load ermor T T g
M Wt . C -I 45.03| MW ¥ 0.03] MW PID demand 3 - position demand
Neutron power e (Cantpals i —————— .| .
% .‘. Core Breaker ON .“ ‘
SUR - SIaar::e:um ”'“s“f;":p‘ "‘5;‘:“:0“:"‘:" o:l:':: v:::: MSSVo7
d pm g Tr i p S JE3 7 PID positl :5‘ ":1 Turt:l:amlel
. Reference prassure Turbine leading 05:06:00 05:08:00 05:10:00 051200 05:14:00
Primary temperature p¢ Systems i
0
C Turbine speed Speed error Valve position
i 360000 fpm 0.00 P demand 1
erlpmary pressu re Reactor nautron power 88.010| % T P'D
a Reactor thermal power 9784| % Reference speed
Primary Ievel Generator power 4503 | Mwe Rl
(y Steam header pressure 272 MPa
(Y RPY waler lsvel 100.00] % MANUAL ACTIONS SETPOINTS
FW fI OW . o . Run-up Synchronization Turbine load demand
kg/s Offsita power Diesel  Batteries . : 500 MW
BAHE for synchronization AT 05:06:00 05:08:00 05:10:00 05:12:00 0511400
I Turbine Triprj | Reactor Trip | . e 100] Mt




STEP 25 - Verify the stable conditions

Once  Turbine
Demand
verify
further change:

45

Thermal power
MW,

Neutron power
%

SUR

dpm

Primary temperature
°C

Primary pressure
MPa

Primary level

%

FW flow

kg/s

Generator load settles at

Turbine Load Demand

there is

NAVIGATION

IAEA

Internat tonal Aomic Energy Agency

A Home

I@ Overview

& Controls -

&4 Core

8§ Trips

p¢ Systems

Reactor neuiron power
Reactor thermal power
Generator power

Steam header pressure

RPV water level

Offsite power  Diesel

99.643 | %
93| %
4499 Mwe

272 MPa

100.00| %

Batteries

[' Turbine Tn'p-] | Reactor Trip J

Reacior frip

Low RCS pressure

load 7 Tecnatom SMALL MODULAR REACTOR SIMULATOR -0

reaches Turbine Load

CONFIGURATION
T Rear
Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Turning gear Turbine trip Alarms | 08:27:41
Trast Config] »
Stepback PDHR actuation High CBS pressure FWS isolation Lowsteam pressure | Gen breaker open Runback Reset Lum|=_‘ v FREEZE
PSS ——
PDHR DHR pool 1 level 7532 %
DHR poal 2 level 7485| %
PIS Venting ®
Builing temp. | 2286/ " Suppr. pool level a295)% o .
Flow line 1 000/ kgis Steam line 2066 | MFa
Building pres. 0011 MPag  Sump level 000/ % £
Flow line 2 000 | kgis Flow to lurbine 7747 Ky's i Banad .
Flow line 1 000/ ky's L
Flow to CNR 000 kyis
Flow lne 2 0.00 ko's T TR
‘. = ~
> RCS ! 'Y
PZR level 4251 % Core level | 10000 %
ot et . Pressure 47.80) mmHg
PZR pres. 1551 MPa  Core pres, 15 56 MPa ~
Total flow 000 kys ; Speed 350000 rpm
CCS o Neutran powsr 99643 % t l
G !S Thermal power 14511 | MW FWS ] CWS
Boron conc. 7800
Flow fine 1 0,00 ky's =
i . Core flow 422,30 | ks
ne 000 ks
) —— FWS flow 7744 ks Inlel temperature 1990 | "¢
A A Flow line 1 0.00) kgis Avarage lemp. 28794 °C
+ + FWS temperafure 17289 %C Outlet temperature
Flow line 2 000 kyis Subcooling 59 56| °C A A = e
CCSP01 CCSP02 i - M L
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STEP 26 - Check Al within the target band

Check Al is maintained
within the target bana:

0 If Al is at the left side of the
target band, rods are
excessively inserted. This
means that rods depress
neutron flux in the upper
half of the core and force a
high flux to exist in the lower
half. To make Al return to the
target band, borate the RCS
to make rods withdraw from
the core.

é If Al is at the right side of the

target band, rods are
excessively withdrawn. This
means that a higher flux
exist in the upper half of the
core compared to the lower
half. To make Al return to the
target band, dilute the RCS
to make rods insert into the

core.

BORIC ACID ADDITION

Boric acid concentration 778.00| ppm Mode of operation
OFF

Boric acid setpoint 78177 ppm @ goration | Dauten

REACTIVITY

SR R IS DSy | d=rms

BORIC ACID ADDITION

Boric acid concentration 778.00| ppm Mode of operation

OFF
Boric acid setpoint 78177 ppm Boration mm@
REACTIVITY




STEP 27 - Check Neutron power’s stability

?Tecnarom SMALL MODULAR REACTOR SIMULATOR
ChECk that Neutron NAVIGATION ALARMS OB

power ( RCSNPO 1_T R) \f L@P Reactor trip Setback ADS sctuation Rods in manual MSS solation Low GNR vacuum Turning gear Turbine trip [Alarms ‘_nme_]
%h : l Reset
IAEA

Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Gen breaker open Runback

T Fast | |cenfig] »
settles at correct Lsime )| V|7 e
Value (100%) iiedNaal ARG S Koy DIAGRAM

A Home RODS POSITION CONTROL

Rascor lsacing Turbine leatling
. . urbine load eference temperature agged reference Iy ature i Temperature error
é Verlfy USIHg SUR @ OVErV“i ew ' 9:22-1. - 2&7::5“(: o 287.30 -Zmpe' 085 °C
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% Core il | - @
. Titbie foed Average temperature Vm‘:ﬂwm . Rods in
ContrOI rOd bank C g Tr1 pS Source range Intermediate range Pngnge g 3&?‘9: ':m T :::‘:m:‘:"m
still inserted into the e =D e i s — |
stems BANKA ) I ] Reactor power demand Power error
core (as much as Al Son W 00D W RO 000 ® R | o] % o) %
possible) © e bt
Reactor neutron power | 99.643| % e 250| stepmin 1B ko il

Check Al |S Reactor thermal power 9931 | % . et . Turbine leading ) |
maintained within the| o~ MANUAL ACTIONS SETPOINTS
target band (as close| svweien  Coows
tO the ce nter ||ne as . . . IR eonitet B“""i':’"’" Rod movement ReeZO:n:werdemand
possible) S e e T T s

Step 0 Manual rod speed

i i | i — — 500 Sumin
I Turbine Trip | | Reactor Trip ] i — 5




STEP 27 - Check Neutron power’s stability

CONFIGURATION

0 Check that Neutron

o B
P o0 : MSS isolation Low CNR vacuum Turning gear Turbine trip [ Alzems | CEE a 08:27:41
power (RCSNPO1_TR) o - : _ mee || I
- £ 50 = : FWS isolation Low steam pressure Gen breaker open Runback FREEZE
settles at correct R ol I I
value (100%) % Wi '
ok : (4
10 = L
X i oo . I olies T BORIC ACID ADDITION
W =M 40 & @ % w0 i} n 1ot U .
9 Verify using  SUR 81 (%) o el i Borkc-acki concenietion [ Traw) pom Mode of opersiion
. o~ | oFE
(dpm) there is no E s= i Boric acid setpoint 78177] pom m@m
further change .. 2.al ; =

BT Sy e [h et REACTIVITY
. [Control rod bank C - 1501 tsen - i N -
9 still inserted into the SO oo machy —i" i

core (as much as s s 1se o o = ="
possible) Moderator temp, reactivity --mnT pem 99 57 | %AKK
Boron reactivity | 226761 pem | o778] makk
I - 1535 1534 1550 Xenon reactivity [-zr58) 9777 HAKK
e Check Al is L :
maintained within the Total reactiviy -, BT
1.559 1540 —

target band (as close

to the center line as FUEL TEMPERATURES

possible)

Max clad surface temperature [ sa523]ec



STEP 28 - Check the final conditions

Check the following
conditions:

Reactor power
~100%

Turbine load
45 MW

Plant Mode
Turbine Leading Mode

Control Rods
Auto

MSB
T,,e Mode

FW System
Auto

CWS and CNR systems
In service

Alarms
No active

7 Tecnatom

NAVIGATION

ALARMS

SMALL MODULAR REACTOR SIMULATOR

ADS actuation Rods in manual MSS isolation
PDHR actuation High CBS pressure FWS isolation
Building temp 3285) ¢
Flow line 1 000 ks
Building pres. 0.011] MPag
Flow line 2 0.00] kgis

Low CNR vacuum

Low steam pressure

DHR pool 1 level
DHR pool 2 level
Suppr. pool level

Sump level

@‘} Reactor trip Setback
: Low RCS pressure Stepback
——
IAEA —_
International Atamiz Energy Agancy DIAGRAM
A Home
Io Overview PIS
& Controls -
Flow line 1 000} kgis
.i. Core Flow fine 2 0.00| hg's
§ Trips -
o S
¢ Systems
Reactar neutron power 996&3. % 0 CCS »
Reactor thermal power 9951 %
Generator power 4499 MWe @
Steam header pressure _ 272{MPa Flow fine 1 000 ks
RPY waler level 100.00 | %
Flow line 2 000 ky's
A A
® & O + O+
Ofisite power  Diesel Batteries CCSP01 CCSPo2

{ Turbine Trip ] |' Reactor Trip ‘

L1

ADS

Total flow
——
GIS
Flow line 1 0.00] kgis
Flow line 2 000 kgis

PZR level 4281 %

PZR pres. 1551 MPa

Neutron power
Thermal power
Boron conc.
Core flow
Average lemp.

Subeooling

RCS

Core level

Care pres,

95543 %
148 11 | MW
778.00| ppm
47230 | ks
28784 ¢

8956 | °C

CONFIGURATION
~ Red
- Turbine trip 1 i time 08:27:41
Gen breaker open Runback l i ¥ FREEZE
7632 %
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4295 % Breakar ON .
e Steam line pres 286| MPa |
| Flow to urbine 7747 kg's i Senetohet B
Flow to GNR 000 ky's I—
|_\ y Y
s, *
J | N
TUR H CNR
10000 | % . . Pressure 4780 mmHg
1556 | MPa —
Speed 350000 | rpm
I 5
FWS CWS
FWS flow T7.44 | ks Inlet temparature 1880 | %€
FWS temperature 17289 | *C Outlet temperature 3666 %C
- A A " w o
—
© * o O
FWSPO1  FWSPD2 CWSP01  CWSP02




STEP 28 - Check the final conditions

. ETECHE)TOIT] SMALL MODULAR REACTOR SIMULATOR
Check the followin g NAVIGATION ALARMS CONFIGURATION

ey - | " 5 ' . . _IBETE a 08:27:41
CO n d It I O n S: \(C@k’} Reactor trip Setback ADS actuation Rods in manual MSS isolation Low GNR vacuum Turning gear Turbine trip Alarms
%_71__ Low RCS pressure = SEEE acuation High CBS pressure FWS isolation Low steam pressure | Gen breaker open Runback Reset
Reactor power IAEA
Inturnational Aeric Energy Agency
~100%

# Home —— e sees
Turbine load

@ UVBFV“i ew Turbine load demand Load srror Valve position Salected valve e
45 MW @ 44,99 MW § 0.01| MW m demand 3 position demand 3
Plant Mode I@ Controls - R | ' — . .
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Steam header pressure 272 WPa
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. . . Run-up Synchronization Turbine load demand

CWS and CNR systems  omswepouwr oossr  sateres g 3 ol
In service G . Ready for synchronization T.umm?:.t::: L8180 082000 0000 082400 | 082600

[ Turbine Trip ] | Reactor Trip |

Alarms
No active




STEP 28 - Check

the final conditions

7 Tecnatom

NAVIGATION

©)

IAEA

Intermatiohal Atomic Energy Agency

Check the following
conditions:

Reactor power
~100%

Turbine load A Home

45 MW @ (Overview

Plant Mode

Turbine Leading Mode

&& Core
Control Rods .
Auto g Trips

»¢ Systems
MSB

I & Controls -

T,,e Mode

Reactor neutron power 99643 %
Reactor thermal power 99.31| %
FW SySt em Generator power 4199] Mwe
A u ‘t (o) Steam header pressure 272| MPa
RPV water level 100.00 | %
CWS and CNR systems ® © ©o
. Offsite power  Diesel Batteries
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| Turbine Trip ] | Reactor Trip ]
Alarms
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ALARMS Plant mode COMFIGURATION
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Reactor tri i i | ane_j 08:27:41
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mm |mm —Fast | |contig] »
s b , T Reset i v
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DIAGRAM
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WEL %
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No active



STEP 28 - Check the final conditions

_ @ tecnatom SMALL MODULAR REACTOR SIMULATOR o x
CheCk the fO”OWIng MNAVIGATION ALARMS

con d |t | ons: \g{ (@ﬁ} Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Turning gear
N\
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STEP 28 - Check the final conditions

Check the fO”OWlng 7 1ecnatom SMALL MODULAR REACTOR SIMULATOR

CO n d |t | O n S: NAVIGATION ALARMS
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STEP 28 - Check the final conditions

Check the following —
o /7 Tecnatom SMALL MODULAR REACTOR SIMULATOR
Condltlons NAVIGATION ALARMS 8 CONFIGURATION
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