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Specific testing to be performed and the
applicable acceptance criteria for cach pre-
operational test will be documented in detailed
1est procedures 1o be made availabie 10 the NRC
approximately 60 days prior to their intended
use. Preoperational testing will be in accor-
dance witk the detailed svstem specifications and
associated equipment specifications for equipment
iz those sysiems (provided as part of scoping
documents to be supplied by GE and others as
described in Subsection 14.2.3). The tests
demonstirate that he installed equipment and
svstems perform within the limits of these speci-
fications. To allow verification that tbe
detailed test procedures were developed i
accordance with established methods and
appropriate acceptance criteria, the plant and
system preoperational test specifications will
also be made available to the NRC.

The preoperational tests anticipated for the
ABWR Standard Plant are listed and described o
the following paragraphs. Testing of systems
outside the scope of the ABWR Standard Plant, but
that may have related design and therefore
testing requirements, are discussed in Subsection
14.2.13, along with other interface requirements
related to the imitial test program

142.12.1.1 Nuciear Boller System
Precperations! Test

(1) Purpose

To verify that all pumps, valves, actuators,
instrumentation, trip logic, alarms, annun-
ciators, and indications associated with the
puclear boiler system function as specified.

(2) Prerequisites

The comstruction tests have been success-
fully completed and the SCG has reviewed the
test procedure and bas approved the initia-
tion of testing. All required interfacing
svstems shall be available, as needed, to
support the specified testing and the
appropriate system configurations.

(3) General Test Methods and Acceptance Criteria

Performance shall be observed and recorded
during a serics of individual component and
integrated system tests to demonstrate the
following:

Amendment 23
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{a) verification that all sensing devices
respoad 1o actual process vaniables and
provide alarms and trips at specified

values (including proper tracking of RPV |

ievel instruments 1o response (o actual
changes in reactor water level - see
Subsection 1A.2 4);

(b) proper operatio~ of system instrument-
ation and any associated logic, includ-
ing that of the automatic depressuri-
zation system (ADS);

(c) proper operation of MSIVs and man
sicamline drain valves, includiog vers-
fication of closure time in the isola-
tion mode, and test mode, if applicable:

(d) verification of SRV and MSIV accumulator
capaary,

(e) proper operation of SRV air piston
actuators and discharge line vacuum
breakers;

(f) verification of the acceptable leak
tightness and overall integrity of the
reactor coolant pressure boundary via
the leakage rate and/or hydrstatic
testiog as described in Section
$.2.4.6.1 and 5.2.4.6.2 respectively;
and

(g) proper system instrumentation and
equipment operation while powered from
primary and alternaie sources, including
transfers, and in degraded modes for
which the system and/or components are
cxpected 1o remain operational.

Other checks shall be performed, as appro-
priate, to demonstrate that design requirements,
such as those for sizing or instaliation, are
met via as built calculations, visual inspec-
tions, review of qualificat'on documentation or
other methods. For instance, SRV setpoints and
capacities shall be verified from certification
or bench tests to be consistent with applicab -
requirements. Additionally, proper installatic
and setting of supports and restrmots for SR
discharge piping will be verified as part of the
testing described in 14.2.12.1.51.

142.12.12 Reactor Recirculation System
Preoperstions! Test

1427
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(1) Pupose

e

7 (RRS)

To verify the proper opcvuon of the
reactor recirculation system' at conditions
approaching rated volumetric flow, including
the reactor internai pumps (RIPs) ana
motors, and the equipment associated with

the motor coolingpsecal purge (369
@m{?uﬂ:\syuems.
T )

o 1y T
TheNconstruction leu\fhlve been success-
fully completed and the SCG has reviewed the
test procedure and has approved the initia-
tion of testing. Cooling water from the re-
actor building cooling water system and scal
purge flow from the CRD hydraulic system

shall be available. The recirculation flow
costrol system shall be sufficiently tested

S~
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{
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o sup RIP operaliohlhcr \macmg
svstem®fshall be available, as needed, 10
support the specified testing and the cor-
responding system configurations. Reactor
| vessel interpals shall be capable of being
subycct:d to raigd volumetric core {low

- N gL T“ﬂu
| e &

AL (% %Clxdm

l Tcsnng of the rccuculauon system shalﬂw -
coordinated closely with that of the recircu-
lation flow centrol system (Subsection
14212.1.3) in order to adequately demon-
strate proper integrated sysiem response and
operation. Also, the preoperaticual pbase of
the reactor internals vibration assessment
program (Subsection 14.2.12.1.52) involves
extended operation of the recirculation sys-
tem and should be scheduled accordingly so as
to optumize overall plant integrated testing.

Y
R

¢u4

The scope and ntensity of the preoperational
testing of the recirculation system and
associated support subsystems will be Limited
by the unavailability of nuclear beating
Comprebensive testing of the svstem at rated
temperature and pressure will be performed

during the stas g R

LAs
Performncé‘).m W Tecorded

during a series of individual componesnt and
integrated system tests to demonstrate the
following:

(a) proper operation of instrumesntation and
equipment in al! combinations of logic
and instrument chanuel trip;

(b) proper functioning of instrumentation
and slarms used to monitor syuen

opeutm ‘:uﬁm L\ /‘\m
syﬂe- nlverr

proper operibon of pumps and motors
2!l normal design operating modes as

well as any specified special testing
configurations;

(c) proper

{d)

(e} acceptable pump NPSH under the mos

limiting design flow conditions,

Amendment 71
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(f) proper system flow rates including indi-
vidual pump capacity and discharge bead;

() proper manual and smomatic system ope-
ration and margin to actuation of pro-

¢ devices;
r operation of interlocks and

eqmpmem proiective devices in pump and
motor controls;

(h
XAt

(1) proper operation of permissive, pro-

hibit and bypass functions;
()) proper system operation while powered
from primary and alternate sources,
including transfers, and in degraded
modes for which the system is expected
1o remain operational;
(k) proper operation of the recirculation
motor scal purge subsystem over the full
range of RPV pressures including the
proper functioning of the main beader
pressure control valve and proper
distribution of seal purge flow to
individual pumps aad motors;

ﬂ*“"‘\l - % of the recirculation

motor coolm; snbsysle-

0 T)ﬁ} \l‘&’ld punp/no(or vibration levels

and system piping movements during both
transient and steady stale operation,

- .

(0) acceptable reactor vessel internals flow
induced vibration ievels per the
requirements of Subsection 14.2.12.1.52.

Sﬁtem operatiop is considered acceptable
when the observed /measured performance charac-

—
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tenstics, from the testing described above, meet
the spplicable design specifications.

142.12.13 Recirculation Flow Control System
Preoperational Test

(1) Purpose

To verify that the operation of the recir-
culation flow control system, including that
of the adjustable speed drives, RIP trip and
runback logic, and the core flow measurement

subsystem, is as speafied.
(2) Prerequisites

The construction tests have been success-
fuliv completed and the SCG has reviewed the
test procedure and bhas approved the initia-
tion of testing. All required interfacing
cystems shall be available, as needed, 10
support the specified testing and the
corresponding system configurations.

(3) Geaeral Test Methods and Acceptance Criteria

Some portions of the recirculation flow con-
trol system testing described below may be
performed in conjunction with tha. of the
recirculation system, as described in
Subsection 14.2.12.1.2. In any case, close
coordination of the testing specified for
the two systems is required in order to
demonstrate the proper integrated system
response and operation.

Performance shall be observed and recorded
during 2 series of individual component and
integrated system tests to demonstrate the
following:

(a) proper operatiou of instrumentation and
cquipment io all combinations of logic
and imstrement channel trip including
recirculation pump trip (RPT) and
runback circuitry, (RPT testing will
specifically include its related ATWS
function);

{b) proper functioning of instrumentation
and alarms used to monitor system
operation and availability;

23A6100AN
—eBEV_ B

(¢) proper functioning of the core flow
mecasurement subsystem;

(d) proper operation-of control systems in
all design operating modes and all Je-
vels of controls;

(¢) proper operation of the adjustable speed
drives;

(f) ability of the control system to comm-
unicate properly with equipment and
controilers in other systems;

(2) proper control of pump motor start
sequence;

(h) proper operation of interlocks and
equipment protective devices;

(i) proper operation of permissive, prohi-
bit and bypass functions; and

() proper system operation while powered
from primary and alternate sources,
including transfers, and in degraded
modes for which the system is expected
Lo remain operational.

System operation is considered acceptable

when the observed /measurcd performance charac-
teristics, from the testing described above,
meet the applicable design specifications.

1421214 Feedwater Control System

’ —

(1) Purpose ih( EoWC) /_,,

To verify propér operation of the feedwater
control syst including individual compo-
nents such as controllers, indicators, and
controller software settings such as gains
and function generator curves.

(2) Prerequisites

The comstruction tests have been success-
fully completed and the SCG bas reviewed the
te<t procedures and has approved the imiti-
aton of testing. Preoperational tests must
be completed on lower level controllers that
do not strictly belong to the feedwater con-
trol system but that may affect system re-
sponse. All feedwater control system com-

W2
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cenistics, from the testing described above, meet

o the applicable design specifications. measurement subsvstem,
142.12.3.3 Recirculstion Flow Control System (d) proper operatron-of in
Preoperational Test - all design operating modes and all le-
o ey { comtrots, F
(1) Purpose A \\r&/) \ kgmf‘«.” . wA Yuh* m Y (-&stﬁ})
e P l'h«prob!r opeT'uon of the adjustable speed
To verify that the ration of the recir drive | o
culation flow conlr;‘ﬁvslcm. including that L_) : IM(
of the adjustable speed drives, RIP trip and : stem apm] b )
runback logic, and the core fNow measurement ' : ~
subsystem, s as speaified. — ' = ber evsvEmsT —
[ Fralt- Tl X (e P Yy a’d\l . 4
{2) Prerequsitgs ‘ﬂ\“w\,“c M.( u\\ G 'm‘“ﬂ | ; ‘ 7_\ _
& b Lg \&\ VL" \\‘\kw‘ . . -'_’-- () \(‘ (“x“".)
The conslru&en?ﬁrs;s_sh)ve Y:uuess. & j" {\ a\f‘s : —
fullv completed and the SCG has reviewed the nry—p/opcr operatio f‘hrrtﬂocks an
P ~ test procedure and has approved the initia- m j! 3
/ T tion of testing
‘ '!'}\M ) shall be available, as needed, 10 FTOpET O T ; T

" support the specified testing and the
corresponding system configurations

Some portions of the recirculation flow cﬁn\_
trol system testing described below may be
performed in conjunction with that of the
recircuiation svstem, as described in

{ Subsection 14.2.12.1.2. In any case, close
coordination of the testing specified for
the two systems is required in order lo
demonstrate the proper integrated system
response and operation.

Performance shall be observed and recorded
during a series of individual component and
inlegrated sysiem tests to demonstrate the
following:

(s) proper opcuuon of instrumentation and

in all combinations of logic
&0 men! channel trip including
recircslation pump trip (RPT) and
runback circuitry, (RPT testing will
ecifically include its related ATWS

( um\,\]

Yf > in ‘W;} u{‘ﬂc’ﬁ.. #‘ rnw gt

Amendmént 23 — j‘“l-;‘lw- »I (i ‘
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General Test Methods and Acceptance CN@\H\E

142.12.1 4 Feedwater Control System
Precperational

(1) Purpose

(2)

Wb Gl
(R

(¢) proper functioning of the core fyéu

,I

Syst€m operation is considered acceptable
when the observed /measured performance charac-

ristics, from the testing described above,

meel the applicable design specifications

——

Tﬁm SLN‘?" W-k (RN 4\
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(1]
To verify ptope\%ptuuorﬁf the fcedwner
control system, including indinndual compo-

nents such as controllers. indicators, and |
controller software settings such 25 gaips

and fu-gnoweutor curves. < V‘\ .md
— | (4) proyx ¢ Y“"‘x““—fﬁ:,.\\x .

The co-m@‘?mL ‘::t vw‘\‘ ‘

ave been suceesi—
fully compieted and The $CG-bas reviewed the
te<i procedures and bhas approved the miti-
auon of testing. Preoperational tests must
be completed on lower level controliers that
do not strictly belong to the feedwater con-
« trol system but that may affect system re-
sp.tu. All feedwater control system com-
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pooents shall have an imitial cahbr 1
accordnce with vendor instructions

(3) General Test Methods and Acceptance Critena
Testing of the feedwater control sysiem dur-
ing the preoperational pbase may be himited
by the abseace of ae acceptable feedwater
recirculation flow path. Compreheansive flow
testing will be cooducted during startup
phase

§ Performance shall be observed and recorded
during a series of individual component and
overall svstem response tests to demonstrate
the following:

CL!MI
(b)"ﬁ'pv—r funcuonhz/ol instrumentation

(c) proper operation of system valves, in-
cluding timing and stroke, in response
to control demandgninciuding the
reactor water cieanup gystem dump vaive

'7 & ““‘XNM controller);

Tf'(i)qu-oﬂcr operation of interlocks g

s
‘f(uh (cm. ‘P

Wf‘ wrpavalrs, (G

Ssstetn DPETatIN T cMred acceptable
ben the observed /measured performance
baracienstics, from the testing described
bove, meet the applicable design
pecifications

1421215 Standby Liguid Control System
tonal Test

(1) Purpose

To verify that the operation of the standby
liguid cortrol (SLC) system, including
pumps, tanks, conuol logic, and

instrumenlalio )_Hu sgfcnh&d

E _§t
Thc constructi M%&

/ fully compieted aed the SCG bas reviewed
test procedure and bas approved 1
initiation of testing. Valves should be

h\tlf\‘« ’

e Ghanyadony et o B ber hagieiatet

0

(W, ovet
for

\’\ - ——

(“mn.wbr W?v '

0 |
previously bench tested and other pr Nkw&({a"
cautions relative to positive displacemen Ry |

pumps taken. The reactor vessel shall be
available for injecting demineralized
water. All required interfacing systems
shall be available, as oeeded, to support
the specified testing and the appropriate
system configurations.

(3) General Test Methods and Acceptance Criteria

Performance shall be observed and recorded |

during a series of individual component and

integrated system jgsts to de olsyui the ~_
following: | , 5 o Y’ ;\N\ all oty j—k s/
— AN L Seage =

(s, rioper operatios of umm-clulion and
equipment io all combinations of logic
and instrument chanoel trip;

(b) proper functioniog of instrumentation
and alarms used to monitor sysiem opera-
uon and avaiability,

{c) proper operation of system valves, in-
cluding timing, under expected operating
conditions;

(d) proper operation of pumps and motors in
all design opcnnn; modes;
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(3)

C

“ qudeas, sewi ady e, paitfy
elatvied (W TnamaX: . 1 AT Gl (it ¢

e, S s T

ponen's shall bave an initial calibration 0
accordasce with vendor instructions. All
required isterfacieg systems shall be avail-
able, as needed, to support the specified
testing and the appropriate system configu-
rations.

General Test Methods and Acceptance Critena

Testing of the feedwater control sysiem dur-
ing the preoperational phase may be limited
by the abserce of an acceplabic feedwater
recirculation flow path. Comprebersive flow
testing will be conducted during startup
phase.

Performance shall be observed and recorded
during a series of individual component and
overall svstem response tesis (0 demonsiraie
the following:

{a) proper operation of instrumentation and
coatrols in all combinations of logic
and ipstrument chanoel trips including
verification of setpoints;

(b) proper functiopisg of instrumentation
and alarms used 1o momitor sysiem Opera-
uon and status;

{¢) proper operation of system vaives, 18-
cluding timing and stroke, is response
to control demands (including the
reacior water cleasup system dump vaive
response (o the iow flow controller);

(d) proper operation of insterlocks and

equipment protective devices in pump and

vaive coatrols;

(¢) proper operation of permissive, probi-
bit, and bypass functions,

(f) proper system operation while powered
from primary and aliernate sources, in-
cluding transfers, and in degraded modes
for which the system is expected to re-
main operational, and

(g) proper commupication and nterface with
other coptrol systems and related
cquipment.

Amenoment 21

System operation 15 considered acceptabie
when the observed /measured performance
characteristics, from the testing described

above,

meet the applicable design

specifications

§142.12.1.5 Standby Liquid Control System
Preoperstional Test

(1)

3

Purpose

To verify that the operation of the standby
liquid contrel (SLC) system, including
pumps, tanks, control, logic, and
muruncmuoa 1s as specificd.

Prereg W\(
The ¢ usltuhm ruu— %Scu\ﬂu'ceu-

fully completed and the SCG has reviewed the
test protedure and bas approved the
initiation of testing. Valves should be
previously hench tested and other pre-
cautions relayiye to positive displacement
pumps taken.
available for injecting demineralized
water. All required interfacing systemsp,
shall be availadle, as needed, to support
the specified testing and the appropriate
system cosofigurations.

General Test Metbods and Acceptance Critena

Performance shall be observed and recorded |

during a series of individual component and
integrated system tests lo demonstrate the

following:

(a) proper opeuuoa of instrumentation and
tquipment in all combinations of logic
aud instrument chaanel trip;

(b) proper functiosing of instrumentation
and alarms used to -olaor m opers-
von and mnhhty_{ ¢

(c) proper operagion e fysiem ralves,
cluding timi m
o i

(d) proper operation of pumps and motors i
all design operating modes;

14210
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(¢) proper operation of the tank heaters¥and
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proper mixin of the negtron absorber

udu-hﬁ. (Jma e lawu‘let \aA )
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shall be instalied and ready to be stroked
and scrammed. Reactor building cooling

solution; U rLLT’. water, instrument air, 23d other required
kgﬂo R T interfacing systems sha!l be available, as
() proper syste flow rates needed, 10 support the specified testing and

including pump capacity and discharge
head (with demineralized water substi-
tuted for the neutron absorber mix-
ture ).

(g) proper pump motor start sequence and
margin to actuation of proteglive de-
vices,; !

(k) proper operation of interiocks and
ment protective devices.in pumpVand

valve @m\u o TPD b Gt ki
\\_’_, i

2 t'\ukv oy

the corresponding system configurations.

Additionally, the rod control and
information svstem shall be functional when
nceded, with the applicable portios of its
specified preoperational testing complete.

(3) General Test Methods and Acceptance Criteria
Performance shall be observed and recorded

d&ng a senies of individual component and
grated system tests to demonstrate the

" following:

(i) proper operation of permissive, pro-
kibit, and bypass functions;

(J) proper system operation while powered
from primary and alternate sources, in-
cluding transfers, and in degraded modes
for which the system is expected to re-
main operational, and

(k) acceptability of pump/motor vibration

N levels and system piping movements dur-
T (i \ ing both transient and steady state
1 W\ operation.
NS .

System operation is considered acceptable when
the observed /measured performance characteris-
tics, from the testing described above, meet the
applicable design specifications.

142.12.1.6 Control Rod Drive System
Preoperations! Test

(1) Purpose

To verify that the control rod (CRD)
system, incleding the CRD hydraulic and fine
motion control subsystems, functions as de-

signed.
(2) Prerequisites

The construction tests have been success-
fully compieted and the SCG has reviewed the
test procedure and has approved the
izstiation of testing. The control blades

(a) proper functioning of iastrumentation
and alarms used (o monitor system opera-
uon and status;

(b) proper communication with, and response
to demands from, the rod control and
information system and the reactor pro-
tection system, including that associa-
ted with alimrnate rod insertion (ATWS),
alternate rod-in (post-scram), and
select control rod run-in functions; |

{c) proper functioning of system valves, in-
cluding purge water pressure control
valves, under expected operating condi-
tions;

(d) proper operation of CRD bydraulic sub-
system pumps and motors in al! design

operating modes;

(e} acceptable pump NPSH under the most lim-
ting desagn flow conditions;

(f) proper pump motor start sequence and
mar- gin 1o actustion of protective
devices;

(g) proper system flow paths and flow rates
wcluding sufficient pump capacity and
discharge head;

(h) proper operation of imterlocks and

equipment protective devices in pump,
motor, and valve controls;

42-1
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{¢) proper operation of thc\IMt érs g ' shall be wsulled and ready to be stroked

proper mixing of the neutr Sw-absorber—— and scrammed. Reactor building cooling
solution; water. instrument air, and other required
interfacing systems thall be available, as
(f) proper system flow paths and flow rates needed, (o support the specified testing and
including pump capacity and discharge the corresponding system configurations.
bead (with demireralized water subsii-
tuted for the neutron absorber mix- Addit'onally, the rod control and
ture); information system shall be functional whesn
necded, with the applicable portion of its
(8) proper pump motor start sequence and specified preoperational tesiing complete.
margin to actuation of protective de-
vices; (3) General Test Methods and Acceptance Criteria
(b) proper operation of interlocks and equi- Performance shall be observed and recorded
ment protective devices in pump and during a series of individua! component and
valve controls; integrated system tests to demowstrate the
following:
(1) proper operation of permissive, pro-
bibit, and bypass functions; (a) proper functioning of instrumentation
and alarms used to monitor system opera-
(J) proper system operation while powered ton and status;
from primary and alternate sources, in-
cluding transfers, and in degraded modes (b) proper communication with, and response
for which the system is expected to re- to demands from, the rod control and
main operational; and information system and the reactor pro-
tection system, including that associa-
(k) acceptability of pump/motor vibration ted with aliernate rod insertion (ATWS),
levels and system piping movements dur- alternate rod-in (post-scram), and
ing both tramsient and steady staie sclect control rod run-in functions;
operation.

(c) proper functioniug of system valves, in-

Svstem operation is considered acceptable when cluding purge water pressure costrol
the observed/measured performance characteris- valves, under expecied operating condi-
tics, from the testing described above, meet the tions;

applicable design specifications.
(d) proper operation of CRD hvdraulic sub-
142.12.1.6 Control Rod Drive Syn- — sysle

Preoperstional Test . a&ﬁ- of \ PPy

o o (G55 Wf T

To verify the tral ro
system, including the CRD hydraulic and fine (f) proper pump motor start sequence and
motion costrol subsysiems, functions as de- mar- gin to sactustion of protective
signed. devices;

(2) Prerequisites

The construction tests have been success-

fully compieted and the SCG has reviewed the

test procedurc and has approved the (h) proper operation of interlocks and

initiation of testing. The control blades equipment protective devices in pump,
~—motor, and valve controls;

£ preer (RD P porfetanis ar e )
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ABWR

(i) proper operation of permissive, prohi-
bit, and bypass functions,

{j) proper system operation while powered
from primary and alternate sources,
including transfers, and in degraded
modes for which the system is expected
to remain operational;

(k) acceptability of pump/motor vibration
levels and system piping movements

duriug both transient and steady state

A Pty

operation;

(I) proper operation of fine nom‘;n' motors

and drives and associated trol umits,
including verification of‘h

System operation is considered acceptable when
the observed /measured performance charactens-
tics, from the testing described above, meet the
applicable design specifications.

142.11.17 Rod Control and Information System
Preoperational Test

(1) Purpose

To verify that the rod control and informa-
tion system (RC&IS) functions as designed.

(2) Prerequsites

The comstruction tests, including imitial
check-out of RC&IS software, bave been suc-

cessfully completed and the SCG bas reviewed
the test procedure and bas approved the ini-

tiation of testing.
(3) General Test Methods and Acceptance Criteria

Performance shall be observed and recorded
during a series of tests to demonstrate the
following:

(a) proper operation of rod blocks and asso-

cialed alarms and annunciators 1o all
combinations of logic and 1nstrument
channel trip including all positions of
the reactor mede switch,

{(b) proper operation of control rod rus-in
logic including that associated with ARI
(ATWS), SCRRI and normal post-SCRAM
follow-in;

{(c) proper functioning of instrumentation

- used 1o monitor CRD system status such as

B rod positios indication iastrumenta-

4 tion and that used te monitor continuous
full-in and rod/drive separation status;

{d) proper operation of RC&IS software in-
cluding verification of Jang and group
assigoments and predictor-comparator,
rod worth limiter, and banked position
withdrawal sequence functions; and

(¢) proper communication with interfacing
systems such as the power generation con-
trol system, the automatic power regula-
tor, and the automatic rod block
monitor.

System operation is considered acceptable
when the observed/measured performance charac-
teristics, from the testing described above,
meet the applicable design specifications.

1421218 Residual Hest Removal System
Preoperstional Test

(1) Purpose

To verify the proper operation of the resi-
dual beat removal (RHR) system under s
various modes of operation: core cooling,
shutdown cooling, wetwell and drywell spray,
suppression pocl cooling, and supplemental
fuel pool cooling.

(2) Preregqusites

The comstruction tests bave been successful-
iy completed and the SCG bas reviewed the
test procedure and bas approved the initia-
tion of testing. The reactor vessel shall be
intact and capable of receiving injection
flow from the various modes of RHR. The

w2
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(i) proper operation of permissive, prohi-
bit, and bypass functions;

(i) proper system operation while powered
from primary and alternate sources,
including transfers, and in degraded
modes for which the system is expected
1o remain operational;

(k) acceptability of pump/motor vibration
levels and system pipiog movements
during both transient and steady state
operation;

(I) proper operation of fine motion motors
and drives and associated control units,
including verification of acceptable
normal insert and withdraw timing;

(m) proper operation of bydraulic control
units and associated valves including
CRD scram tuming dcmo-stnums

atmosphenc pressure. L@m Yo

Sy<tem operation is considered acceptable vhel
the obsurved /measured performance characteris-
tics, from tus testing described above, mest the
applicable desigr <oecifications.

1421217 Rod Control snd ini-vwstion System
Preoperationsl Test

(1) Purpose

To verify that the rod control and informa-
tion system (RC&IS) functions as designed.
/—\

(2) Prerequisites L @Tu»&kl\
The comstruction tests, including imitial
check-out of RCAIS software, have been suc-

cessfully compieted and the SCG has reviewod

m:mmumm -
uation of
e (Tugert €
(3) General Test Methods Cruru

“erformance shall be observed and recorded
during a series of tests to demonstrate the
following:

(a) proper operation of rod blocks and asso-

unciators in all
and instrument
all positions of
ch;

cisted alarms and a
combinations of logi
channel trip includi
the reactor mode s

(b) proper operation of ‘control rod run-in i
logic including that associated with ARI
(ATWS), SCRRI nd loﬂnl post-SCRAM

foﬂow-n, R()A (ALTW(O“\ RS\T‘**
(c) proper func\ﬁnnn; of

used to monitor CRD system status such as
rod position indication instrumenta-
llOl nd that used to monitor mm

:Yacrw» A vmﬁhu- \‘3 o
(d) ptoper oyenuo. tion of RC&IS software in- |
cluding verification of gang

and
rod worth and banked posmon

nmou udf E%\

\\ ykﬂ(mr con.ulutm nie".aha;
systems such as the power generation m\w
trol system, the sutomatic ~ower regula-
tor, and the autom-cic rod block
monitor.

Sysiem operat’ue is considered acceptabie
when the ob-.rved/measured performance charac-
tericics, from the testing described above,
meet the applicable design specifications.

1421218 Residual Hent Removal System
Preoperationsl Test

(1) Purpose

To verify the proper operation of the resi-

dual beat removal (RHR) system under its |
various modes of operation: core cooling, ‘
shutdown cooling, wetwell and drywell spray, |
suppression pool cooling, and supplemental |
fuel porl cooling. |

(2) Prereguisites 1

The comstruction tests bave been successful-
ly completed and the SCG has reviewed the
test procedure and has approved the initia-
tion of testing. The reactor vessel shall be
intact and capable of receiving injection
flow from the wvarious modes of RHR. The

4212
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(i) proper operation of permissive, prohi-
bit, and bypass functions;

(1) proper system operation while powered
from primary and alternate sources,
including transfers, and in degraded
modes for which the system is expected
to remain operational;

(k) acceptability of pump/motor vibration
levels and system piping movements
during both transient aud steady state
operation;

(1) proper operation of fine motion motors
and drives and associated control umits,
including verification of acceptable
normal insert and withdraw timing;

(m) proper operation of bydraulic control

units and associated valves inciuding

CRD scram timing demonstrations against
atmospheric pressure.

System operation is considered acceptable when

the observed /mecasured performance charactens-

tics, from the testing described above, meet the
aprlicable design specifications.

142.1211.7 Rod Control #nd Information System
Preoperations! Test

{1) Purpose

To verify that the rod control and informa-
tion system (RC&IS) functions as designed.

(2) Prerequsites

The comstruction tests, inciuding initial
check-out of RC&IS software, have been suc-

cessfully completed and the SCG has reviewed
the test pro and has spproved the ini-
(2) General Test Methods and Acceptance Criteria

Performance shall be observed and recorded
during a series of tests to demonstrate the

following:
(a) proper operation of rod blocks and asso-

Amendment 1]

IASI00AN
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ciated alarms and annuncistors in all
combinations of logic and instrument
channel trip including all positions of
the reactor mode switch;

(b) proper operation of control rod run-in
logic including that associated with ARI
(ATWS), SCRRI and normal post-SCRAM
follow-in;

(c) proper functioning of instrumentation
used 1o monitor CRD system status such as
rod position indication instrumenta-
tion and that used to monitor continuous
full-in and rod/drive separation status;

(d) proper operation of RC&IS software in-
cluding verification of gang and group
assignments and predictor-comparator,
rod worth limiter, and banked position
withdrawal sequence functions; and

(¢) proper communication with interfacing
sysiems such as the power gencratios con-
trol system, the automatic power regula-
tor, and the automatic rod block
momnitor.

System operation is considered acceptable
when the observed /measured performance charac-
teristics, from the testing described shove,
meet the applicable design specifications.

1421215 Residual Hest Removal System
Presperaticon! Test

(1) Purpose

To verify the proper operation of the resi-
dual beat removal (RHR) svstem under its
various modes of operation: core cocling,
sbutdown cooling, wetwell and drywell spray,
suppression pool cooling, and supplemental
fuel pool cooling.

(2) Prerequsites

The comstruction tests have been successful-
Iy completed and the SCG has reviewed the
test procedure and has approved the imitia-
tion of testing. The reactor vessel shall be
intact and capable of receiving injection

flow from the various modes of RHR. Q@ -

4212



|
!

\

ABWR TAsimAN
Standard Plant i LS

reactor building cooling water systeu\knd i, P \
other required interfacing systems shall be

vailable, as seeded, to t the speci- » \ Ty\. s .

:ie-. te ting and the a;:r:::iateesy:le::n o ‘T“ “'7““‘ ’ f"‘" P" Q‘
configw-atio /(l C‘& ‘“’Y’nybk L¢ 3
LMQL G f’]uh\) RCI(I ‘*‘~,

/ H Pl weler Sypene ecday
{ Tﬂfy/gh, P“w;(}b ’

- —

o B | I - e ~— ‘ﬁm *q. “( [h 1&1 (Y "4\ :
ey ey (il
\\i\u’ shall Le mld el o o V/én~ / A

;—W ﬁ g d%\ Tampevery Tyaine dxw&'{ g3
s WU Ao, U Sqpiggn
pecd woley Ml le of « jealy

u(u\T,l,L. Pear v («:(?.,Wm{ /
s ﬂ" 1‘“‘\ d\y fwn!e!}tm,/ N\

p‘bl ~ tt\é ‘bl.\ t\
\_/

Amendmen: 18 42121



( o i

Performance shall be observed and recorded
during a senes of individual component and
integrated system tests that inciudes all
modes of RHR system operation in order to
demonstrate the following:

(a) proper operation of instrumentation and
equipment in all combinations of logic
and instrumesnt chzanel tnip;

) proper functioping of system instrumen-
tatiop and alarms used to monstor system
operation and availability including
that intended to alert when high press-
ure- low pressure interface valves are
oot full closed with the reactor coolant

system at high pressyre (per Reg. Guide

Ay 4 Kt tua el prey
O~ (T \kkk"ﬂ‘-“ o — §

"LU\ ©w _S Ut"""
vrg (aq
(3) Geseral Tw Metho-ds

‘\d( '

svstem from the reactor coolant system
al high pressure (per Reg Guide 1.139);

(i) proper operatioe of permissive, pro-
bibit, and bypass functions;
(k) proper system operation while powered
from primary erpate sources, in- o
cluding transfe g TS
2.4 =
( dow’hc Ttafiy, C\!\hjov
um(_:J
() acceptability of pum vibration

levels and system piping movements dur-
ing both tramsient and steady s.ate op-
eration; and

~.{m) proper operation of pump discharge line

1139). ‘ P-‘(*U\ o a advdlr \ keep fill system(s) and its ability to

(c) proper op

cluding timi W

) PSR wee verification of proper

setpoint of system releif vaives per
ASME Code requirements, including those
wtended to meet the requirements of Reg
Guide 1.139, may use the results of
veodor tests and the appropriate
documemtation of such);

 dl

.,,:;_‘ ;;2:2 &“ oY %m \,/,w)prevenl dmmng\w:x%nm.er during

em tr
K b/
Sysiem op ionystonsidered acceptable

when the observed/measured performance charac-
teristics, from the testing described above,
meet the applicable design speciﬁcnions.,r

e
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(1) Purpose { ol g inu T RatR e Jﬂt

Gl («uh@ ek
Verify that-tre the reactor
core isolation cooling (RCIC) system, in-
cluding the turbine, pump, valves, instru-
mentatioz, and comtrol, is as specified.

(2) Prerequisites

3 \SQK Ube comstruction tests bave been success-

(g) proper operation of cont
modes including verfication that spuy
nozzies, headers and piping are free of
debris;

(h) proper pump motor start sequence and mar-

gin 1o actuauion of protecuve devices;

projzr operstion of interlocks and
equipment protective devices in pump and
valve cosntrols including valve incer-
locks and controis including valve
interlocks ud connols deugncd to

(1)

Trgt q?ﬂt'\"ﬁ? (wc{u(wu-g

-+own 2L du«ﬁgw veled e wirl

R“ k (AN lMctl de\ut “u
\\/\N‘f

fully compicted and the SCG bhas reviewed the
test procedure and has approved the initia-
tion of testing. A temporary steam supply
shall be available for driving the RCIC tur-
bine. The turbine instruction manual shall
be reviewed in detail in order that precau-
tions relative to turbine operstion are fol-
lowed. All required interfacing systems
shall be available, as needed, 10 support the
specified testing and the corresponding
system configurations.

3 Geocnl Tcn Methods ud Ancc/ggw Critena
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General Test Methods and Acceptance Criteria

Performance shall be observed and recorded
during a series of individual compinent and
integrated svstem tests that includes all
modes of RHR system operation in order to
demonstrate the following:

(a) proper operation of instrumentation and
equipment in all combinations of logic
and instrument chaonel trip;

(b) proper functioning of system instrumen-
tation and alarms used to monitor sysiem
operation and availability including
that intended to alert when high press-
ure- low pressure interface valves are
not full closed with the reactor coolant
system at high pressure (per Reg. Guide
1.139);

(¢c) proper operation of system valves, in-
cluding timing, under expecied operating
conditions verification of proper
setpoint of system releif valves per
stended to meet the requirements of Reg
Guide 1.139, may use the results of
vendor tests and the appropriate
documemtation of such};

(d) proper operation of pumps and motors
all design operating modes,

(¢) acceptable pump NPSH under the most
limiting desige flow conditions,

(f) proper system flow paths and flow rates
including pump capacity and discharge
bead and time to rated flow;

(g) proper « peration of containment spray
modes cluding verfication that spray
nozzle. headers and piping are free of
debris;

(b) proper pump motor start sequence and mar-
gin 10 actuation of pratective devices,

(i) proper operation of interlocks and
equipment protective devices in pump and
valve controls including vaive inter-
locks and comtrols including valve
interlocks and controls designed 1o

——
i ——

/’" 7~ i e ————— e
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protect low pressure portions of the
system from the reactor coolant system
at high pressure (per Reg Guide 1.139),

() proper operation of permissive, pro-
hibit, and bypass functions;

(k) proper system operation while powered
from primary and alternate sources, in-
cluding transfers, and i degraded modes
for which the system is expected to re-
maio operational;

(1)  acceptability of pump/motor vibration
levels and systemn piping movements dur-
ing botk transient and steady state op-
eration; and

(m) proper operation of pump discharge line
keep fill system(s) and its ability to
prevent damaging water hammer during
system transients.

Sys’tm operation is considered acceptable
when the observed /measured performance charac-
teristics, from the testing described above,
meet the applicable design specifications.
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