Simulator Activity Day 2 -
Loss of Feedwater Flow



Step 0: Initial Condition

IC #1 100%
BOL natural
circulation
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Description N
100%BOL. Natural Circulation (1]
100%MOL. Natural Circulation 0
100%EOL. Natural circulation 0
100%BOL. Forced Circulation 0
100%MOL. Forced Circulation 0
100%EOL. Forced Circulation 0
0% BOL. NC, Before withdrawing rods 0
NC.Hot Reactor critical condition Keff=1 0
NC, Hot zero power at the point of adding heat. POAH 0
0%BOLFC. Before withdrawing rods 0
FC. Hot Reactor critical condition Keff=1 0
FC. Hot zero power at the point of adding heat. POAH 0
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RCSNPO1_TR Power
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Reactor neutron power 99.008 | %

Reactor thermal power 99.12) %

Generator power | 4517 MWe
Steam header pressure 270 MPa
RPV water level 100.00 | %

Offsite power Diesel Batteries
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Step 0: Pre-transient checks

a. Neutron power
b. SUR
c. Thermal power

d. Generatorload

f. Condenser
pressure

g. Steam pressure
h.  FWflow

I. FW temperature
T Ty

k. PZR pressure

. PZR level

Plant status
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Reactor neutron power | 99.098 %
Reactor thermal power 9912 %
Generator power 4517 Mwe
Steam header pressure 270 MPa
RPV water level 100.00 %
Offsite power Diesel Batteries

i Turbine Trip J [ Reactor Trip J

SMALL MODULAR REACTOR SIMULATOR =, e
ALARMS CONFIGURATION
[_nme__l a
Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Turning gear Turbine trip [ Alarms 00:00:00
—Fast ) [ceorie] »
Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure Gen breaker open Runback Reset i v FREEZE
DIAGRAM
PDHR DHR pool 1level | 7632|%
DHR pool 2 level 7465 %
P I S Venting .
Building temp. 3348| °C Suppr. pool level 4295 % Breaker ON .
Flow line 1 0,00 kpis
Building pres. 0011 MPag  Sump level 000/ % S e G-
Flow line 2 000 kgis Fow 1o turbine oy Generator power 5 MW
Flow line 1 0.00! kg's l_ B
Flow o CNR 000/ ky's
Flow line 2 0.00] kp's S
| — NE [
b : RCS 1| ——mm J pl—————
ADS _
PZR level -E! : % Core level 100.00| %
Turning gear . Pressure | 4783 mmHg
PZR pres. MPa  Core pres. 1555 MPa -
Total fiow 000 kgis ' Speed 360001
— m
| y
4
ccs L f o
Flow line 1 000 ks
Flow ine 2 000 J
kgls FWS flow | 72 s Inlet temperature 19.90|°C
A A Flow line 1 0.00] kg's
: FWS temperature | 17288 *C
+ ¥ Flow lina 2 o] S Py oo ADG ;1 8 Outlet temperature 3673 °C
CCSPO1 CCsPO2 >— i + L] M
© v ©
L FWSPO1  FWSP02 CWSPO1  CWSP02




Step O: Pre-transient checks

a. Neutron power

Thermal power
d. Generator load

e. Control rod
position

f. Condenser
pressure

g. Steam pressure
h. FW flow

I. FW temperature
i T
k. PZR pressure
. PZRlevel

Plant status

7 1ecnatom

NAVIGATION

)

IAEA

International Atomic Energy Agency

A Home

@ Qverview
IQ Controls -
% Core

g Trips

p¢ Systems

Reactor neutron power | 99.098| %
Reactor thermal power | 99.12| %

Generator power [ 4547 mwe

Steam header pressure | 270 MPa

RPV water level

Offsite power Diesel Batteries
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SMALL MODULAR REACTOR SIMULATOR

ALARMS CONFIGURATION
Rea
Reactor i . a 00:00:00
trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Turning gear Turbine trip Alarms oo
onfig| »
Low RCS pressure Stepback PDHR actuation High CBS pressure FWS isolation Low steam pressure  Gen breaker open Runback Reset EEE FREEZE
PO———
DIAGRAM
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Step 1

Check the following conditions:

Rod control Turbine load demand
(1.2) Turbine load at 45 MW,
4517 MW
(1.3) Control rods in auto; AUTO MANUAL -
. 1
(1.4) FW system in auto;
(1.5) CW and condensate systems in service; C CONR
H . APE - Final valve | =
( ) NO aCtlve alarms, A position demand 100‘:_‘- Pressure 47.83 mmHg
L 68.60] % %4— = |
FWSV13 30‘_—
Feedwater valve 70— - 1
10 SG ;
o=t 0 CWS
FWSV13 B
. ID j3
Run for 3 mlnutes | AUTO n—_— Inlet temperature 19.90| °C
- - D-—— Outlet temperature 36.73/°C
simulator time 1 w o
( ) MANUAL |Al @ &e |- v W
D-— CWSPO1  CWSP02
(1]
Reactor trip Setback ADS actuation Rods in manual MSS isolation Low CNR vacuum Turning gear Turbine trip

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



Step 2

Load 'loss of FW 77 Interaction with Simulation = 0 X

' . Generic Malfs.  Specific Malfs.  Controlled Parameters _
flow' malfunction

Generic Malfs.  Specific Malfs. l Controlled Parameters

(S M'FWS'3) -ALL Num Alterations Curr. Sev. (%) Final Sev. (%)
ADS 01 Inadvertent initiation of ADS = =
CBS 01 Loss of containment Vacuum = —
CNR 01 Loss of condenser Vacuum — —
CWsS 01 Condenser coolant pumps trip — —
DHR 01 Inadvertent initiation of decay heat removal system — —
FWS 01 Reduction in fedwater T (loss of FW heating) — —
FWS 02 Abnormal increase in FW flow
——
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 Sty g tor tube failure 2 —_ —_
MSS 04 Major sieam sysiem piping faiiure wiithin coniainmeni — —
RCS 01 Reactor setback fail —_ —
RCS 02 One bank of shutdown control rods drop into the core — —
RCS 03 Charging (feed) valve fails open — —
RCS 04 Inadvertent operation of pressuriser heaters = —
RCS 05 Ui olled I rod bly withd latp — =
RCS 06 Fail of PZR P control system —_ —
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 — —




Step 3

Verify malfunction: PG g = =
Group
(3.1) Check FW header _
pressure lowers 1jﬁlﬂ5x -
T 1 T ) ; - l ] —— Header FW M
initially; 1 : : N | Tpmseed e
(3.2) Check second FW 3.9 o s o o i ot s s —
pump fails to start; ] ]
38}
(3.3) Check FW control ]
valve opens 37
completely; 36
(3.4) Check FW flow ]
drops. o g
o
A 33 1 / ‘
@ A% /
FWSP02 I |
T S S S———
Feedwater pump 00:00:00 00:00:20 00:00:40 00:01:00 00:01:20 00:01:40 00:02:00
Time (hh:mm:ss)




Step 4

Verify reactor trip:

(4.1) Verify all control
and shutdown rods are
have fully inserted;

(4.2) Check neutron
flux is lowering and
Startup rate is negative.
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—— Reactor thermal power (%) ( %)
3.5179




Step 5

Verify turbine trip and I( Tumi _
steam path response. Il . Turbine trip
Verify turbine control ———
valve MSSV07 has )

closed.
ﬁ_[ 631 *_A‘ | 445)kgis
MSS\‘IOQ MS'S:”O

GEN _GD_-

Dot e o 1
MSSVO7 MSSV08 D
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: M
N b 4
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Step 6 » A

Check DHR actuation: DHR POOL
(6.1) Verify DHR inlet and | 24849|°C
outlet isolation valves have [ 3.89 MPa 0.00_] kals
opened and there is flow A:
through both legs; RCSVO5 FWSVA6 =
AlA Ala
(6.2) Check FWS isolation. Y X I X | 24852)°C
! A | A DHRV04 DHRV03 DHRV02 DHRVO1 ( s
& 389 MPa | 0.00] kis
V04 RCSV06 — - A
[‘ 1.57 | kals 1.56  kgls ‘
FWSV15 F\
PDHR ACTUATION




Step 7

Check DHR operation:

(7.1) RCS temperature is stable
or lowering;

(7.2) RCS pressure is lowering;

(7.3) CB DHR pools temperature
is rising.

DHR POOL

DHR POOL

RCS

TRIP
PZRlevel | 3371)% Core level | 100.00) %
PZR pres. 12 71 MPa  Core pres. 12.76 MPa
Neutron power [ 0.175 %
Thermal power 5.20 MW
Boron conc. 763.40  ppm
Core flow | 5648 kgis

Average temp. 26570 °C
Subcooling 73.44| °C



Step 8

Automatic Depressurization System
Block ADS actuation:

(8.1) Press BLOCK on trips

display; @ ~0os biock EE
(8.2) Verify ADS block status
light is on.

Run for 2 more minutes
(simulator time)



Step 9

Check reactor is stable:

(9.1) Neutron flux is not rising
and SUR is not positive;

(9.2) RCS flow is positive;
(9.3) RCS temperature is stable

DE@ax
¥ 1 U | ] ] —— Reactor thermal power (%) ( %)
2.7827
4.5 4
4.0 +

35 +

R

eactor thermal power (%) Reactor thermal power (%)\

.
or lowering. i N
| " T
DEEEx 3
70 ¥ N T M S —— Coolantflow rate ( kg/s) T S U R
78 : : ; ;
2:40 00:03:00 00:03:20 00:03:40 00:04:00
) Time (hh:mm:ss) -0.41) dpm
80 S
55 -
\
\,\ e Core flow 46.84 kg/s
50 + i'\ ”1 k
45 1 (L Wi
Average temp. 267.51| °C
® oo;oé:zo oo;o;:4o oo:ols:oo oo:ﬁs;zo oo;o|3;4o 00;0‘4;00

Time (hh:mm:ss)



Datatorecord Time = 00:00:00 (pre trip) 00:05:00 (post block)

Parameter Initial / target value Observed value Notes
Control rod position
Neutron power
SUR

MSS to TUR flow

IR AN A TTENA



