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Table 15.0-1

INPUT PARAMETERS AND INITIAL CONDITIONS FOR

SYSTEM RESPONSE ANALYSIS TRANSIENTS (Continued

High Flux Trip (% NBR
Analysis Setpoint (125 x 1

High Pressure Scram Setpoint
Vessel level Trips (m above bott
of separstor skirt botiom
Level B - (L8) (m

Leveld . (14) (m)

Level 3-(L3) (m

1 .

AEVEST &+ | m

APRM Sumulated Thermal Power Trip
Scram % NBR

Analysis Setpoin

Time Constant (sec
Reactor Internal Pump
Recirculation Pumg
(Lonstant for Analysis

Total Steamlinr Volume

Set pressure of Recirculatio
(kg/cm g

* For ra wients simulated on the ODYN model, 1}
** EOEC = End of Equilibiium Cycle

¢** The b ertia time constant is defined by the expression

nerta ume constant (sec
pump motor tnertia (kg-t

pump speed (rps

gi&‘-'!'{:.'x ona; <onsian

»

rque (kg
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Table 15.0-2

RESULTS SUMMARY OF SYSTEM RESPONSE ANALYSIS TRANSIENT EVENTS
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Table 15.0-2

RESULTS SUMMARY OF SYSTEM RESPONSE ANALYSIS TRANSIENT EVENTS (Cont
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Fable 15.0-2

RESULTS SUMMARY OF SYSTEM RESPONSE ANALYSIS TRANSIENT EVENTS
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Table 15.0-2
RESULTS SUMMARY UF SYSTEM RESPONSE ANALYSIS TRANSIENT EVENTS (Cont.)

Max
Max. Max. Vessel
Neutron  Dome Botom
Figure Flux Pressure Pressure
5 5
LD Desnption %NBR (aCo'n  GaCn’n

RWE-Startup SEE
RWE at Power SEE
Control Rod SEE
Misope ration
Abnormal Startup SEE
of One Reactor
Internai Pump

154.2 Fast Runout LR 7l 73
ot One Reactor
Internal Pump

1542 Fast Runowt 135.0 73 "7
of All Reactor
Internal Pumps
Misplaced Oundie SEE
Accident
Rod Ejection Accident SEE
Contrul Kod Drop Acedent SEE
Increase in Keactor
Coolant laventory

1551 Inadvertent 102.0 71 756
HPCF Startup

Frequency definition is . ussed in Subsection 15.0.4.1
Not limiging (See Subsection 15.04.5.)

Transients initiaied from low power.

Moderate Freguency

Infrequent
Limiting Fault

Max Core
Max. Average
leam Surface
Line Heat Flux
Pressure (% of
Ke/Co'y  loival)
TEXT
TEXT
TEXT
TEXT
70.6 116.1
ns 1685
TEXT
TEXT
TEXT
6 100.0

A Freq

n Cate-

No

of
Vilves
First
Blow-

Duration
of
Blowdown
(seconds)

”
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¢

This event should be classified as a limiting fault. However, critenia for moderate frequent incidents are

conservatively applied.
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Table 15.0-3

SUMMARY OF ACCIDENTS
FAILED FUEL RODS
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CORE-WIDE TRANSIENT ANALYSIS RESULTS TO Bi
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SECTION 15.1
CONTENTS

Title Page
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Identification of Causes and Frequency
Classification 15.141
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15.1 DECREASE ' REACTOR COOLANT
TEMPERATURE

18.1.1 Loss of Feed water Heating actio | terminate this event. Theref

orst event 1s the loss of feedwater beat

15.1.1.1 ldentification of Causes and esulting rature difference

Frequency Classification the 4T oinl, However, a

T
Ust OCIOW

loss of £5.6%(
erature is analvzed to b

15.1.1.1.1 ldentification of Causes

1£.1.1.1 2 Frequency Classification

The probabilily of this event 1s considere

steam extraction hine eater 18 closed lov esough to warrant it being categorized as ar

o1 infrequent incident. However, because of the

lack of a sufficient frequency data base, tb
steam is bypassed around heater transient disturbanoce is analyzed as an incident

of moderate frequency
The first case produces a gradual cooling of
the feedwater, In the second case, the steam 15112 Sequence of Events and Systems
bypasses the heater and no heating of that Operation
f

feedwater occurs. In either case, the reactor
vessel receives cooler feedwater. The maximum  15.1.12.1 Sequence of hveats

sumber of feedwater heaters which can be tripped

or bypassed by a single event represents the most : le 15.1-1 hists the sequence
severs transient for analysis considerations tor this transient

aprpep—

1his event has been conservativelv estimat

|
incur a loss of up to 55.69C of the feedwate 15.1.12.1.1 Identification of Operator
heating capability of the plant and causes Actions
increase in core inlet subcooling

increases core power due to the negative void Because no scram occurs during this
reactivity coefficient. However, the o immediate operator action is required

i <

increase 15 slow as possible, the operator should veril)

operating limits are being exceeded. |

The feedwater control system (FWCS) inciudss a  operator should determing the cause of

logic intended to mitigate the consequences of a  prior to returning the system {0 normal
loss of feedwater heating capability. The system

will be constaotly monitoring the actual 151122 Systems Operation

feedwnter temperature and comparing it with a

reference temperature. When a loss of feedwater In establishing the expected sequence
heating is detected (i.e., when the difference events and simulating the plant performance
_between the actual and reference temperatures was assumed that normal functioning occurre

{
(" B RS

exceeds a AT setpoint, which is currently set ihe plant instrumentation and controls, plant

cont
7°C), the FWCS sends an alarm to the protection and reactor protection systems
The operator can then take actions to
itigate the event. This will avoid a scram and The high simulated thermal power trip (STPT
the & CPR during the event. e scram is the primary protection system trif

Sano vav«; e aho Je b P Ba mitigating the consequences of this ever
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expected for this transient
15113 Core and System Performance

15.1.1.3.0 loput Parameters and Initial
Conditions

The transient is simulated by programming a
change in feedwater enthalpy corresponding to a
55.69C loss is feedwater heating. Aseflon Caae
wth tia a T ratpeint (4 Fwcs vk Y%
15.1.1.32 Results ' §«lus “aviges

Because the power increase during this event
is relatively slow, it can be treated as a quasi
‘teady-state transien. The 3-D core simulator,
has been used to evaluate this event for the
equulibrium cycle. The results are summarized in
Tablg15.1-2avof Ir. )24 ,

The MCPR response of this event is small due
to the mild thermal power increase with shifting
axial shape. The worst & CPR response is 0,07,

No scram is initiated in this event. The
increased core inlet subcooling aids thermal
margins. Nuclear system pressure does not change
significantly (less than 0.4 Kg/Cm?) and
consequently, the reactor coolant pressure
boundary is not threatened.

15.1.1.4 darrier Performance

As noted previously the consequences of this
evenl do not result in any temperature or
pressure (ransient in excess of the criteria for
which the fuel, pressure vessel or containment
are designed; therefore, these barriers maintain
their integrity and function as designed.

15115 Radiological Conr*quences

Because this event does not result in any fuel
failures or any release of primary coolant to
cither the secondary containment or to the
eavironment, there are no radiological
consequences associated with this event.

Amendment 15
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15.1.2 Feedwater Controller Failure--
Maximum Demand

15.1.2.1 ldentification of Causes and
Frequency Classification

151211 ldentifics tion of Causes

This event is postulated on the basis of a
single failure of & control device, specifically
one which can directly cause an increase in
coolant inventory by increasing the feedwater
flow.

The ABWR feedwater control system uses a
triplicated digital control system, instead of a
single-channel analog system as used in current
BWR designs (BWR 2-6). The digital systems
consist of a triplicated fault-tolerant digital
controller, thke operator control station: . nd
displays. The digital coatrolier co 1ains theee
parallel processing channels, cach .. .. uining
the microprocessor-based hardware and associated
software necessary to perform all the co ‘rol
caleulations. The operator interface provides
infor.nation regarding system status and the
required control functions,

Redundant transmitters are provided for key
process inputs, and input voting and validation
are provided such that faults can be identified
and isolated. Each system input is triplicated
internally and sent to the three processing
channels. (See Figure 15.1-1) The channels
will produce the same output during normal
operation, laterprocessor communication
provides self-diagnostic capability. A two-oui-
of-threc voter compares the processor outputs to
generate a validated output to the control
actuator. A separate voter is provided for each
actuator. A "ringback’ feature feeds back the
final voter output to the processors. A voter
failure will thereby be detected and alarmed.
In some cases a protection circuit will lock the
actuator o’ its existing position promptly
after the ta..ure is detected.
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required. As soon as possible, the operator
should verify 'nat no operating limits are being
exceeded. Also, the operator should determine
the cause of feilure prior to returning the
system to normal,

Fasd weta. Controlly, Fo lwa-
151221232

Mes v Dgwagld

The operator should:

(1) observe that high feedwater pump trip has
terminated the failure event;

(2) switch the feedwater controller from auto to
manual control to try to regain a correct
outpul signal; and

(3) identify causes of the failure and report
all key plant parameters during the event.

151222 Systems Operation
1512221 Runout of One Feedwater Pump

Runout of s single feedwater pump requires no
protection system or safeguard svstem operation.
This analysis assumes normal functioning of plant
‘ustrumentation and controls.

Fuduete, Conbolle, Fulog -
1512222
Mag mbnn PDtna. of

To properly simulate the expected sequence of
events, the analysis of this event assumes normal
functioning of plant instrumentation and
controls, plant protection and reactor protection
systems. Important system operational actions
for this event are high level tripping of the
main turbine and feedwater pumps, scram and
recirculation pump trip (RPT) due to turbine
trip, and low water level initiation of the
reactor core isolation cooling (RCIC) system to
maintain long-term water level control following
tripping of feedwater pumps.

15,123 Core and System Performance

15.12.3.1 Input Parameters and Initia!
Conditions

The runout capacity of one feedwater pump is

Amendment 1§

2A610AD
REY C

assumed to be 75% of cated flow at the design
pressure of 74.9 kg/cm g, The total feedwater
flow for pumps runout is assumed to be 130
of rated at the design pressure of 74.9
kg/em“g.

151232 Results
15.1232.1 Runout of One Feedwater Pump

The simulated runout of one feedwater pump
event is presented in Figure 15.1.2. When the
increase of feedwater flow is sensed, the
feedwater controller starts to command the
remaining feedwater pump to reduce ite flow
immediately. The vessel water level increases
slightly (about 6 inches) and then settles back
to its normal level. The vessel pressures only
increase about 0.1 kg/em®. MCPR remains above
the safety lmit,

Fesduyate. Conbolle, Pe lwa « Mas, o,

1512322
Denad

The simulated runout o(&m feedwater pumps
seevdewt is shown in Figure 15.1-3. The nigh
water level turbine trip and feedwater pump trip
are initiated at approximately 18 seconds
Scram occurs and limits the neutron {lux peak
and fuel thermal transient so that no fuel
damage occurs. It is calculated that the MCPR
s right at the safety limit. Therefore, the
design limit for the moderate frequent incident
is met. The turbine bypass system opens (o
limit peak p:essurr.zin the steamline near the
SRVs to 82.8kg/em”g and the prussure gt the
b m of the vessel to about 84.9 kg/cm g,

The level will gradually drop to the Low
Level reference point (Letel 2), activating the
RCIC system for long-term level control

The applicant wiil provide reanalvsis of this
event for the specific core configuration.

15.12.4 Barrier Performance

As previously noted the consequence of this
event dors not result in any temperature or
pressur. transient in excess of the criteria for
whict the fuel, pressure vessel or containment
arc (esigned; therefore, these barriers maintain

l
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Table 15,16
SEQUENCE OF EVENTS FOR FIGURE 15,14

TIME sec) EVENIS

0 Simulate one bypass valve 1o open
~0.5 Pressure control system senses the decrease of reactor pressure and
commands control valves to close
50 Reactor settles at another steady state
Table 15.1.7
SEQUENCE OF EVENTS FOR FIGURE 1£.1.£
TIME (sec) EYENTS
0 Simulate all turbine contrl valves and bypass valves 1o open
28 Turbine control valves wide open
287 Vessel water level (L&) trip initiates main turbine and
feedwaler ssbmme (1ips
pomps
9 Maio turbine stop valves reach 85% open position and inriates
reactor scram and trip of 4 RIPs,
29 Turbine stop valve, closed.
17.2 Vessel water level reaches L2 setpoint. The remaining 6 RIPs
are tripped. RCIC is initiated.
3.2 ~ow turbine inlet pressure trip initiates main stcamline isolation
412 Main sicam isolation valves closed. Bypass valves remain open,

exhausting sicam v steamlines downstream of isolation valves.

472 (est) RCIC flow enters vessel (not simulated).
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Table 15.1-8

SEQUENCE OF EVENTS FOR INADVERTENT SAFETY/RELIEF VALVE OPENING

TIME (sec) EVENT
0 Initiated opening of one SRV,
0.5 (est.) Relief flow reaches full flow
15 (est.) System establishes new steady-state operation.

7kp (est) Teppasssin porvi o pparetos PYPI A 4‘6—"0"-‘;

Suppmmisin. ponl tosling fuihn FhibaTtay

1ngere’) Suppmtionn pool S paihe, reckhae “‘6"‘4‘,
e e sean, it Qh“‘-dw“’ fwi bl

Table 15.1-9

SEQUENCE OF EVENTS FOR INADVERTENT RHR SHUTDOWN

COOLING OPERATION
APPROXIMATE
ELAPSED TIME EVENT
0 Reactor at states B or D (of Appendix 15A) when
RHR shutdown cooling inadvertently activated.
0-10 min. Slow rise in reactor power,
+ 10 min, Operator may take action to mit power rise. Flux scram will

occur if no action 1s take.

15.1-14
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152 INCREASE IN KEACTOR PRESSURE

152.1 Pressure Regulator Failure--Closed

15211 Identification of Causes and Frequency
Classification

152,111 Ideatification of Causes

The ABWR sicam bypass and pressure control
system (SB&PCS) uses a triplicated digital
control system, instead of an analog system as
used 1o BWR /2 through BWR /6. The SB& PCS controls
turbine control valves and turbine bypass valves
1o maintain reactor pressure. As presented in
Subsection 15.1.2.1.1, no c¢redible single failure
in the control system will result in a minimum
demand to all turbine control vaives and bypass
valves. A voter or actuator failure may result
in an inadvertent closure of one turbine control
valve or one turbine bypass valve if it is open
at the time of failure. lo this case, the SB&PCS
will sense the pressure change and command the
remaining control valves or bypass valves, if
needed, to upen, and thereby automatically
mitigate the transient and try to maintain
reactor power and pressure

Because turbiae bypass valves are normally
closed during normal full power operation, it is
assumed for purposes of this transient analysis
that a single failure causes a single turbine
control vaive to fail closed. Should this event
occur at full jower, the opening of remaining
control valves may not be sufficient (o maintain
the reactor pressure, depending on the turbine
design. Neutroe flux will increase due to void
collapse resulting from the pressure increase. A
reactor scram will be initiated when the bigh
flux scram setpoint is exceeded.

No single failure will cause the SB&PCS to
1ssue erroneously a8 minimum demand to all turbine
control valves and bypass valves. However, as
discussed in Subsection 15.1.2.1.1, multiple
failures might cause the SB&PCS 1o fail and
erroneously issue a minimum demand. Should this
occur, it would cause full closure of turbine
conirols valver < well as an inhibit of steam
bypass flow and ..ereby increase reactor power
and pressure. When this occurs, reactor scram
will be initiated when the high reactor flux
scram setpoint is reached This event is
analyzed here as the simultaneous failure of two

Amendment 1§

2AALI0AN
REY €

control processors, called “pressure regulator
downscaie failure.” However, the probability of
this event to occur is extremely low (less than
x10°* failure per reactor year), and bence
the event is considered as a limiting fault

152.1.12 Frequency Classification

152.1.1.2.1 Inadvertent Closure of One Turbine
Coatrol Valve

This event is conservatively trested as a
moderate frequency event, although the
voter/actuator failrre rate is very low (0.008%
failure per reactor year).

152.1.12.2 Pressure Regulator Downscale
Fallure

The probability of occurence of this event is
calculated to be less than 7x10°° per vear as
shown in Appendix 15D, This cvent is treated as
a limiting fault.

1£2.12 Sequence of Events and System
Operatior

152.12.1 lnadvertent Closure of One Turbine
Control Valve ¢

Postulatiog a weteesactuator failure of the
SB&PCS as presented i Subsection 152,111
will cause one turbine control valve to close
The pressure will increase, because the reuctor
is still generating the initial steam flow. The
SB&PCS will open the remaining conirol valves
and some bypass valves. This sequence of events

*

is listed in Table 15.2-lfor Figure 152-1a for & fegt

C’.JN ol inTeble If_l"‘ﬁ Fojoma sy
152.12.12 Preasure Regulator Downscale™, . . ./

Failure

fe4

Table 15.2-2 lists the sequence of events
for Figure 15.2-2

152.12.1.3 ldentification of Operator
Actions

The operator should:
(1) monitor that all rods ar~ in;

(2) monitor reactor water level and pressure;
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turbine suxiliaries);

(4) observe that the reactor pressure relief

valves open at their setpoint,

monitor reactor water level and continue
cooldown per the normal procedure; and

()

(6) complete the scram report and initiate a
maintenance survey of pressure regulator

before reactor restart.
152122 Systems Operation

1521221 lnadvertent Closure of One Turbine
Control Valve

Normal plant instrumentation ang control are
assumed to function. This event takes credit for
high neutron flux scram to shut down the reactor.

““After a closure of une turbine control valve,
th\:‘)o. flow rate that can be transmitted
through the remaining three turbine control
valves depends upon the turbine configuration.
For plants with full-arc turbine admission, the
steam flow through the remaining three turbine
control valves is at least 95% of rated steam
flow. On the other band, this capacity drops to
ahout 85% of rated steam flow for plants with
partial-arc turbine admission. Therefore, this
transient is less severe for plants with full-arc

13’

JANITAB

DD * - /¥
UL
valve is pesenied io Figrre 15 214, The

analysis assumes that sbout 85% of rated steam
flow can pass through the fremaining three
turbine control valves

Neutron flux increases rapidly because of the
void reduction caused by the pressure increase
When the sensed neutron flux reaches the high
neutron flux scrum setpoint, a reactor scram is
initiated. The neutron flux increase is limited
to % NBR by the reactor scram. Peak fuel
surface heat flux does not exceed % ol s
initial value. MCPR for this transient is still
above the safety MCPR limit/ erelore, the
design basis is satisfie.. L

i Tt Ty
= Tesa t

152122 Pressure Regulator “cnle

Fallure

A pressure regulator downscale fatlure is
simulated at 102% NBR power as shown in Figure
15.2-2.

N¢ flux increases rapidly because of the
void reauction caused by the pressure increase
When the sensed neutron flux reaches the high
neutron flux scram setpoint, a reactor scram is
initiated. The neutron flux increase is himited
to 155% NBR by the reactor scram. Peak fuel
surface heat flux does not exceed 103% of its
initial value. It i. estimated less than 0.2%
of rods will get into transition boiling

thine admission. In this analysig, € cases Therefore, the design limit for the limiting

withRpartial-arc turbine admission i analyzed to
cover all phaeter prtadiod gpa kg cod b

L S — z‘u
1521222 Pressure
Fallure

ulator Downscale

Analysis of this event assumes normal
fuoctioning of plant instrumentation and
controls, and plant protection and reactor pra-
tection systems. Specifically, this event takes
cre’t for high neutrow flux screm to shut down
the reactor. High system pressure is limited by
the pressure relief valve system operation.

152,13 Crre and System Perfc rmance

1£2.1.3.1 Inadvertent Clos ire of One Turbine
Control Valve
st

A simulated"closure of one turbine control

Amendment 15

fault event is met.
152.1.4 Barrier Performance

152.1.4.1 loadvertent Closure of One Turbine
Control Valve

Pu5 pressure at the SR valves reaches 74.5
kg/em“g. The peak .Icue! bottom pressure
reaches 78.2 kg/cm®g, below the transient
pressure limit of 96.7 kg/cm“g.

152142 Pressure Regulator Downscale Failure

Pels pressure at the SRVs reaches 851
kg/cm®g. The peak nuclear system pressure
reaches 87.4 kg/cm”g at the bottom of the
vessel below the nuclear barrier pressure
limit

)

Ty

(acan
=070)
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15215 Radiological Consequence

IF .t F | Taadigrtat Clirv 04 Oua Turbina Grshy/ Valime
“vnie The consequences of this event do not

result in any fuel failures, rediowertviess nep a vy

sevorehedewr discharged (0 the suppression pool,

D e Lo T EVSNUUTI VIR SR R

R L Y 8 o O
Ll s L SR TTT S (O PEET P e
- ' . .

Therefore, the radiological exposures noted in

Amendment |5 15221
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Subsection 15.2.4.5 cover the consequences of

this event, 7. ‘ @
1522 Generator Load Rejection

15221 ldentification of Causes and Frequency
Classification

152.2.1.1 Identification of Causes

Fas closure of the turbine control valves
(TCV) s initiated whenever electrical grid
dis'urbances occur which result in significant
loss of electrical load on the generator. The
turbine control valves are required to close as
rapidly as possible to prevent excessive
overspeed of the turbine-generator (T-G) rotor
Closure of the main turbine control valves will
canse a sudden reduction in steam flow which
results in an increase in system pressure and
reactor shutdown,

After sensing a significant loss of electrical
load on the generator, the turbine control valves
are commanded 1o close rapidly. At the same
lime, the turbine bypass valves are signaled to
open in the “fast” opening mode by the Steam
Bypass and Pressure Control System (SB&PCS),
which uses a triplicated digital controller, As
presented io Subsection 15.1.2.1.1, no single
failure can cause all turbine bypass valves fail
o open on demand. The worst single failure can
only cause one turbine bypass vaive fail to open
on demand. Therefore, the probability of this to
occur is very low (less than one failure every 11
vear). Therefore, generator load rejection with
failure of one turbine bypass valve is considered
an infrequent event, while generator load
rejection with failure of all turbine bypass
valves is a limitiog fauit.

152212 Frequency Classification
1522121 Generstor Load Rejection

This event is categorized as an incident of
moderate frequency.

1522122 Generator Load Rejection with
Failure of One Bypass Valve

This event should be categorized as un

infrequent event. However, criteria for moderate
frequent incidents are conservatively applied.

Amendment 1§

DAGIMAR
KEY_C

1522122 Generator Load Rejection with
Fullure of All Bypass Valves

Frequency: « 36x10" /plant year

Frequency Basis: Thorough search of domestic
plant operatiog records have revealed three
instances of bypass failure during 628 bypass
system operations  This gives a probability of
“ypass failure of 0.0048. Combining the actual
frequency of a generator load ‘ejection with the
failure rate of bypass vields | frequency of a
gencrator load rejection with oypass fatlure of
0.0036 event/plact year. With the triplicated
fault-tolerant design used in ABWR, (his failure
frequency is lowered by at least a factor of
100. Therefore, this event should be classified
as & limiting fault, however, criteria for
moderate frequent incidents are couservatively
applied.

15222 Sequonce of Evenis and System
Operation

152220 Sequence of Events

1522211 Generntor Load Rejectiou-Turbine
Control Valve Fast Closure

A loss of generztor electrical load from high
power conditions produces the sequence of events
listed in Table 15.2:3,

1822212 Generstor Load Rejection with
Failure of One Bypass Valve

A loss of generator electrical load from
high power conditions with failure of one bypass
valve produces the sequence of events listed in
Table 15.2-4.

1522213 Generator Load Rejection with
Failure of All Bypass Valves

A loss of generator electrical load at high
power with failure of all bypass valves produces |
the sequence of events listed in Table 1525

1£222.1.4 Identification of Operator
Actions

The onerator should:

(1) vernify proper bypass valve performance,

15243
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Table 15.2-1a
SEQUENCE OF EVENTS FOR FIGURE 1821 &
TN (sec) EVENT
$ei €
N Simulate oae main turbine control valve to,close
0 Failed turbine control valve starts to close
4y 3° Neutron flux reaches high flux scram setpoint and initiates a reactor scram
P ‘1 Turbine bypass valves start to open.
AR Water level reaches level 3 setpoint. Four RIPs are tripped.

94

98

15 (est )

ﬂg‘o lu‘)

4
©

k.0
5.6

~vj)0

Amendment 15

Table 15.2-2
SEQUENCE OF EVENTS FOR FIGURE 15222
EYENT
Simulate zero steam flow demand (o main turbine and bypass valves
Turbine control valves start 10 close.
Neutron flux reaches high flux sciam setpoint anu initiaies a reactor scram
Four RIPs are tripped due 10 high dome pressure.
Safety/rebef valves open due 1o high pressure.
Safety/relief valves close,
Group 1 safety/relief valves open again to relieve decay heat
Group 2 safety/relicf valves open again to relieve decay heat.
Safety/relief valves close.
Table (F 2 ~1 b
S8Guswts 0F Evbure pes Flowunz 1 a-1d
Eve t
Simnleba Oaa wain Barbru coatl valea B ow dosma
Feilael furbing cndood vala sdodi ¥ cloca

Newham # M—((J\‘. ale ’Cqﬂ. No Jenaay 1in Eikadd
Tarbi o i;/,.u valeg s 1 dedt & O pea. .

M"\, powet fd/‘l badde Te lf‘c.‘a 14t
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158 ANTICIPATED TRANSIENTS WITH.
OUT SCRAM

15.8.1 Requirements

SRP 15.8 requires a automatic recirculation
pump trip (RPT) and emergency procedures for
ATWS. This SRP has been somewhat superseded by
the issuance of 10CFRS50.62, which requires the
BWR to bave automatic RPT, an alternate rod
insertion (ARI) system and an automatic standby
liquid contro, system (SLCS) with a minimum flow
capacity and boron content equivalent to 86 gpm
of 13 weight percent sndium pentaborate solution.

15.8.2 Plant Capabilities

For ATWS preveation/mitigatior for ABWR, the
following are provided:

4. An ARI system that utilizes sensors and
logic which are diverse and independent
of the reactor protection system,

b. Electrical insertion of FMCRDs that also
utilize sensors and logic which are
diverse and independent of the reactor
protection svstem,

¢ Automatic recirculation pump trip under
conditions indicative of an ATWS, and
Autrmafic intrapio 8

d. Beewepemrewee ASLCS with 100 gpm

CAPUCILY pommglline  Lomal Aand ol coaNint

of an ANUS,

The ABWR has the ATWS-RPT feature which
prevents reactor vessel overpressure and possible
short-term fuel damage for the most limiting
postulated ATWS events. The design details of
this system are given in Section 7.7. Emergency
procedures for ATWS are described in Chapter 18.
Thus, the SRP 158 is satisfied.

The ATWS rule of 10CFRS50.62 was written as
hardware-specific, rather than functionally,
because it clearly reflected the BWR use of
locking-piston coatrol rod drives. The ABWR
however, uses a fine motioa control rod drive
(FMCRD) desigu with both hydraulic and electric
means (o achieve shutdown. This drive design is
described in detail in Section 4.6. The use of
this design eliminates the ¢common mode failure
potcatials of the existing locking-piston CRD by

Amendment 15

B S e e e

DAGI0AB
REV. C

eliminating the scram discharge volume
(mechanical common mode potential failure) and
by having an electric motor run-in diverse from
the hydraulic scram feature,

This latter feature allows rod run-in if
scram air header pressure is not exhausted
because of a postulated common mode electrical {
latiure and simutaneous iailure of the AR |
system, and therefore satisfies the intent |
required by 10CFRS0.62. Thus, the design does |
not need an SLCS to respond to an ATWS f
threatening event. {

The SLCS is required by 10CFRE9 Appendix A
Criterion and is described in Section 9.
Becaase the new drive design eliminates the
previous common-mode faiiure potential and
because of the very low probability of
simultancous modem ‘silure of a large number of
drives, a fauure to chieve shutdown is deemed

incredible, Mowona, , @ 4~ oanah . (n NP
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so-ueerromebt=d. Supporting analysis is
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(JSZCJ Wi, o dhie
(hdicaha of as ATWS
W5 al, .‘uuw,wd-uf i~
ke £ omact B rede
Sppefed o jocpR I G



