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The precperational tests sutic.pated for the
ABWR Standard Plant are listed apd described in
be following patagraphs. 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 otber interface requirements
related to the initial test program

142.12.1.1 Yuclear Boiler System
Preoperational Test

(1) Purpose

To verify that all pumps, valves, actusiors,
{astrumentation, trip logic, alarms, antun-

ciaters, and indications associated with the
auclear boiler system function as specified.

e

(2) Prerequisites
The construction tests have been success:
fully completed acd the SCG has reviewed the
test procedure and bas approved the initia-
tion of testisg. All required interfacing
systems shall be available, as needed, to
support the specified testiog and the
appropriate system configurations.

(3) General T and Acceptance Critena

Performance be observed and recorded
during a senies of individual compoaent and
‘ntegrated system tests 1o demonstrate the

following:

(a) verification that all sensing devices
respond (0 actual process variables and
provide alarms and trips at specified
values,

—

(b) proper operation of system instrumen:
tation and any associated logic, inclue

Amesdment 18
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ding that of the avtowianic depressuri
2at.on system (ADS);

(¢) ptopef operation of MSIVs and main

steamline drain valves, includiog veri-

fication of closure time in the isola-
tion mode, apd test mode, if applicable,

(d) verification of SRV and MSIV accumulator

capacity;

proper operation of SRV air puted
actuators and discharge ling vacuum
breakers,

(h verification of the scceptable leak
tightness snd overall integrity of the
reactor coolant pressure boundary via
the leakage rate and/or bydratatic
festing as described in Section
62461 and 5.2.462 respectively;
and

proper system jpstrymentation and
equipment operation while powered from
primary and alternate sources. includiog
(ransfers, and in degraded i.odes for
which the system aod/of components are
cted to remain operational.

(8

Other checks showkd be performed, as appro-
priste, to demonsirate that design requirements,
such as those for sizing or installation, are
met vie as built calculations, visugl \nspec
tions, review of qualification documeatation of
thods. For instance, SRV setpoints and
capacitic® sheuid be vetified from certification
or bench tests 1o be consistent with applicable
requirements. Additionally, proper installation
and setting of supports and resiraints for SRV
discharge pipiog will be verified as part of tke
testing described in 14.2.12.1.51,

142.12.12 Resctor Recirculation System
Precperutional Test

1) Purpose

To verify the propef operation of the
reactor recirculation sysiem at conditions
approacking rated volumeine Now, iacluding
the reactor interpal pumps (RIPs) and
motots, and the equipment assoctated witd
the motor cooling, seal purge, and
inflatable shaft seal ibsystems.

43
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14,2121 Preoperational Test Procedures
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Specific testing 10 be performed and the applicable acceptance criteria for each
preoperational tes! ae wil De documanied in detaled lesl Lrocedures 10 be made
avalable 1o the NRC approximglely 80 dayxs puor 1o theit intended use,
Preoperational 1gsung wil e in accordance with the detailed system specifications
and gasocialed equipment specifications or equipment in those systems (Riowided &
ear of scoping documents 10 be supplied by GE and olhers 4s esCrbed In subseclion
14.23). The tesis demonsirate that the installed equipment and systems pono‘qn_
within the limits of these specificatons. Tg igwie-ihnttheteste-nte-conguctes |
accordance with gstablshed melhods A0d AQOIOpUALR AcCepiance CUIRNAL e plant
and syslem oreoceralional lest speciticalions will alse be Made avalable 1o the NBC |/
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(e) propar operation of the tynk beaters and
proper aixing of the neutron absorber
solation;

() proper systew flow paths and MNow rates
inclucCing pump capacity snd discharge
bead (with demineralized water substi-
vuted for Lhe neutron absorber mixe
fere);

(B) proper pumyp wotor start sequence and
masgio 1o actuation of protective de.
vices;

(k) pruner operation o intarlocks and equi
mes” pra aciive detices in pump aod
Vave Cuntrels,

(i) proper operation of permissive, pro-
bibit, and bvpass functions:

() proper system operatide while powered
from primary and alternate soutces, in-
tiuding transfers, and in degraded modes
fir which the system is expected to re-
main operatioeal; /nd

(k) acceptability of pump/motor vibration
levels and sysiem pipiag movements dur
ing both tragsient and sieady state
operation

Sysiem opcration is coraidered acceptable whea
the observed/measured oerformance characteris.
tics, from the testing uesccibed above, meet the
applicable design specifications.

142.12...6 Control Rod Drive System
Preoperational Test

(1) Purpose

TFo verify that the control tod (CRD)
system, including the CRD hydraulic and fine
motion control subsystems, functions as de-
signed,

(3) Prerequisites

The copstruciios tests bave been success-
fully completed and the SCG has reviewed the
test procedure and has approved the
initiation of tasting. The control blades

Amendment 18
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3‘ be installed and ready to be stroked

sod scrammed  Reactor building cooling
water, instrument air, and other required
igterfacing systems shall be available, as
seeded, to supposi the specified testing and
the corresponding syctem configurations.

Additionally, the rod control and
information systewm shall be functional wheo
needed, with the applicable pottioa of ity
specified preoperational testing complete

General Test Methg d Acceptance Critena

Performance she FE Ubserved and recorded
during a series of \gdividual component nad
integrated system tests to demonstiate the
following:

(a) proper functioning of instrumentation
and alarms used Lo WOBILO? system opera
tion and status;

(b) proper communication with, and response
to demands from, the rod contrel and
information system aod the reactcs pro-
tection system, including that associa
ted with alierna indqrtion (ATWS),

(¢) proper fun ng of system vaives, in.
cluding purge water pressure coatrol
valves, under expecied cperating cnndi.
tions,

(d) proper operation of CRD bydraulic sub-
system pumps and motors in all design
operating modes;

(¢) acceptable pump NPSH under the most lima-
iting design flow conditions,

() proper pump motor stan sequence and mar-
@0 10 actuation of protective devizes,

(g) proper system flow paths and Now rates
including sufficient pump capacity ana
discharg: bead;

(h) proper operation of interlocks and
equipment protective devices ia pump,
motor, and valve controls;
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tightoess of charcoal adsorber section
per Regulatory Guide 1.8,
(fi  roper system sed component flow patbs

aud flow rates including overall system
flow balance;

ability t  “aiotain the specified nega
tive pres. re is the secondary
costa:oment;

(h) proper aperetion of interlocks and
equipment protective devices,

(i) proper operation of permissivy,
probibit, and bypass functiony;

proper operation of heaters, demister,
and moisture seperator equipment; and

]

(k) proper system operation while powered
from primary and alternate souries,
incluoding traosfers, and in degraded
modes for which the system is expected

1o temain operational.
Refer also to Subsecting 6.5.1.4.1.

System operation is considered acceptable whea
the observed/measured performance characteris.
tics, from the testing described above, meet the
applicabls dusizn specifications.

14212137 Containnient Isolation Valve
L eakage Rate Tests

Lecerintien of and criteria for preopera-
tioral leakage rate tests of containment isola-
tion valves are given in Subsection 6.2.6.3.

142.12.1.38 Cootainment Fenetrstion Lesbage
Rate Tests

Dezeription of and criteria for preoperational
leakage rate tests of contaioment penstrations
are given in Subsection 62.6.2.

14.2.12.1.39 Contsinnent Alrlock Leaknge Rate
Tests

Description of and criteris for preoperational

leakage rate tests of containment airlocks are
given in Subsection 6.2.6.2,

Amendment 18

(
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142120401 Coutalnment lotegrated Leakage
Rate Test

Description of and criteria | ¢ containment
integrated leakage rate tests arv  c0 1n Sub-
section 6.2.6.1

142.12.1.402 Contalnment Structural
Integrity Test

Description of and criteria for the required
containment structural itegrity test is giveo
in Subsection ..8.1.7.1.

142.12.1.41 Pressure Suppression Containment
Bypass Leakage Tests

Test procedures are identical to those used
for other penctrations usder solation condi
tions as discussed in Subsection 6262

14212142 Contalnment Isolation Valve
Functionsl and Closure Timing Tests

Lus
——

14212140 Wetwellto-Drywell Vacuum Breaker
Systear Preoperstional Test

(1) Purpose
To verify proper furctioning of the wetwell
to-drywell vacuum breakers.

(2) Prerequisites

The construction tests have been success:
fully completed and the SCG bas reviewed the
test procedure and has approved the inmitia
tion of testing.

(3) Geoeral Test M Acceptance Criteria
shal
Performance served and recorded

duriog a series of individual composent and
integrated sysiem tests to demonsirate the
following:

(a) proper operation of vacuum breaker
valves and system logic ipcivuding
verification of opening and closing
setpoints and Liming,

iy

7
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14.2.12.1.42 Containment isolition Valve
Function and Closure Timing Tests

INSERT G

Ihe containmentisalation sysiem 1s CisCussed o
Subsecuon £.2.4 wib chaaclerslcs gl and

Precperational functional and closure timing tests
- Nl - .

-a-4 0f yalves padorming contalnment isolauon
unctions willge ~ang as part of the lesung ol ihe sysiems
@ whigh such vales belong (see Tabie £.2.7 10r system
attiliatien o individual valkesl. Quera'l contanment
\solation initiation logls J& s Junctien otihe lea. deleclon
and isolaton syslem, the ‘esung ot whuch is described i
Subsection 14.2.12.1.13,

SLE
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The specifics of the startup tests relating to
test methodology, plant prerequisites, initial coolant analysis, radiochemical measurements
conditions, acceptance criteria, analysis tech- of specific nuclides, and special chemical
nigues, and the likes, will come from the appro- tests,
priate design and engineering organizations in
tha form of plant, system and component perfor-
mance and testing specifications.

plant operating records, regular routine

Prior to fuel loading a complete set of
chemical and radivchemical samples will be
taken 10 ensure that all sample stations are

142.122.1 Chemical and Radiochemical functiosing properly, if oot demonstrated

Measurements during the preoperational testiog, and to
determine initial concentrations. Subse-
(1) Purpose quent to fuel loading, during reactor heat-

up, and at each major power level change,
samples will be taken and measurements will
be made t) determine the chemical and racio-
chemical quality of reactor water and in.
coming feedwater, amount of radiolytic gas

To secure information on the che « istry and
radiochemistry of the reactor ¢nolant while
verifying that the sampling equipment, proce-
dures and analytic tecnniques are adequate to
supply the data regu nsirate that in the steam, gaseous activities leaving the
ry of all parts of ¢ ire air ejectors, decay times in the offgas
ctor system meet specifications and pro- - lines. and performance of filters and demin- |
‘ “ cess requ rements, neluding Mg fequiremants ralizers

ok Res Guide 1.5k .
(?) Pmequﬁim

ICtlibutions will be made of monitors in
effluent release paths, waste hendling

Amendment '3

The preoperational tests have been completed
and {lant management has reviewed the test
procedures asd has approved the initiation of
testing. For each scheduled testing itera-
tion the plaat shall be in the appropriate
operational configuration with all prere-
quisite testing complete. lastrumentation
has ‘zen checked or calibrated as appro-
priate.

(3) Description

Specific otjectives of the test program in-
clude evaluation of fuel performance, eval-
uations of demineralizer operations by direct
and indirect methods, measurements of filter
performance, confirmatioa of condenser inte-
grity, demonstration of proper steam separa-
tor-dryer operation, measurement and calibra.
tion of the offgas system, and evaluation and
calibration of certain process instru
tion (iacluding that used to monito®feacto
water conductivity). An additional objective
of this test is Jhe demonstration, and
adjustment if gecessary, of the proper
fuectioning of the hydrogea water chemistry
system, the oxygpu injcction system, the zinc
injection passivation sysiem and the iron ion
injection system| Data for these purposes is
secured from a\variety of sources such as

A —

_— e i S

O$ (etu.'.(c,d b‘-’ Qg’ (f-k‘.dc .56 !

systems, and process lines. Proper
functioning of spyek-monitors will be
verified, as apgTopriate includiog via
comparison w}&vindepcndem laboratory ur
other analyy s, l;ﬁanicuhr. the proper
¢, erative ¢f failed fuel detection functions
of the majn steanline’and offgas pre-
ireatment process sadiation monitors will be
verified. In this regard, sulficient data
will be taken to assure proper setting of,
or to make needed adjustments to, the alarm
and trip settings of the applicable
instrumentation.

(4) Criteria

Chemical factors defined in the Technical
Specifications must be mantained withio the
limits specified.

The activity of gaseous and liqui¢ efiluents
must conform to license limitations

Water quality should be kpown at all times
and shall remain within the guidelioes of
the water quality specifications and the
requirements of the Fuel Warranty document.

—_—
\'(/'w "‘”_“V\,‘\‘
? ¢ onden satte Or\d-/
N T il
14 245
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(3)

(4)

Description

Concrele temperature data will be collected, around selected high temperature
penatrations, at various power levels and system configurations in orger 10
verity acceptable performance under expected plant operational conditions.
Fenetrations and measurement locations selected for monitoring, as well as the
test conditions at ' collected, shall be sufficiently
comprehensive £0 as to include the gxpected limiting tharmal loading conditions
on critical rele wal}{ and strucaru within the plant.

Criteria L

N o
The temperature(s) of the concrate at the monitored locations should be

consistent with design predictions and shall not exceed design basis
requirements Or assumptions critical 10 associated gesign basis analyses.

14.2.12.2.38 Radicactive Waste Systems Performance

(1)

(2)

13)

Purpose

To demonstrate acceptabie performance of gaseous and liquid radoactive wasie
processing, storage and release systems under normal plant operational
conditions.

Prerequisites

The preoperational tests are complete and plant management has reviewed the
test procedure and has approved the initiation of testing. The plant shall beé in
the appropriateé operational <onfiguration for the scheduled testing. The
necessary instrumentation shail be checkec dr calibrated. Appropriate
precautions shall be taken reiative to activities conducted in the vicinity of
radicactive material or potential ragdiation arcas.

Description

Radioactive waste systems operation will bé monitored, and appropriate data
collected, during the power ascension lest phase 0 demonstrate system
operation is an accordance with design re_Jirements. Operation and testing of
liquid and gaseous radioactive waste systems is discussed in detail in Secticns
11.2 and 11.3, respectively. Testing specific to the main condenser offgas
system is also discussed sepzrately in subsection 14.2.12.2.35

4.2 4. 2
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14.2.13 Interfaces (continuation)

The applicant referencing the ABWR Standard Plant shall alse provide a list of those
tests 10 be pertormed as par of the power ascension tes! phase that are proposed 1o be
rating license conditions requiring NRC prior approval for major test &’

TESETIAT O e cemonsteation &1

ance with ' for structu stems, mponems “and desiy. .
_which m of ma foliowing critena: \ /
\
a Thoshna( will be user for safe shut and oooldo\h of thofeac\vmer non%al .,

-l - 2

WV g S——, p—
Reg Guide 1.68 speciies criteria (see Regulatory Position C.1) for determining what '"”““"\

|
|
\
syslems, components and design fealures are required ¢ be 1ested during the power ascansion
test phase in accordance wilth the requirerments therein. Testing of such structures, systems, |
components and design fealures is then subject to license conditions requinng NRC prior approval ,/ '
for major test changes For completenass, the testing described in 14.2.12.2 includes testing of
a Imited number of ABWR stiruciures, systems, components and design features that ¢o not mael

the referenced Reg Guade ° 68 crieria, ana are thus exemp! rom su.h license conamonlj,,
™ “-ﬂ‘ﬁw% . SR .

lassitied NGINGErao Saeiy ipaivivs W »4 LG USBA 10 support of |
ration g/:n.q/m red satety 1&5:{3 within mw limyts; . \

s x
r 4 \ "-
r forwhich credit is takén in the mbqgt/

lhe FSAR; or If\“ AN |

N

for t tacmr,\u descnbod

Those md will be used to process store control, of Yimit the release ol rad»oaﬁ*«}/
materials. ¥, i ot

— - —— —

Of the tests describad in Section 14.2.12.2 for the ABWR Standara Piant the foliowing

10818, Or designated portions thereo!, Mmeet-the~above-ertergs’” """~ ~—

1) 14.2.12.2.13 Recirculaticn Flow Control - gxgapt for those features intended to \
limit maximum core flow;

2) 14.2.12.2.21 Reactor Water Cleanup System Performance.

3) 14.2.12.2.23 Plant Cooling/Service Water System Performance - those portions
pertaining to the turbine building cooling and service water systems,

4) 14.2.12.2.24 HVAC System Performance - those portions pertaining to the Normal
HVAC system and its associated nonessential chilled water system,

\1

\

|

5) 142.12.2.29 Feedwater Pump Trip: and \
) 14.2.12.2.38 Steam and Power Conversion Systems Performance. /
|
|

The COL applicant shall provide the fina' list of 1ests proposed to be exempt from such
license conditions, including adoption or augmentation of the above list, as appropriate.

PR e e
e o g P L o
e, — e e

L :
( are thus candid«'es for proposed exemptions from gperating Lcense 5
eonditions requiring NRC prior approval for majer test changes; /'

~ M e S S A S
ST ——_ SRR -

9 .2-65, 1



e

Table 14.2-1 POWER ASCENSION TEST MATRIX Page 1
L TESTING PLATEAU
POWER ASCENSION TEST OV HU | 1P [ MP] uP NOTES
Chewical and Radiochewical Measurements
Sumplmg Sysem Functioning v |viv]e Reisa gl
Proces Rad Moniring Functioning vivlvlv|v SRR A ATy % 3
Steady State Perf - M —— v v v v o | nciudes verificason of waicr quali ?;5:3
Swam Separawr/Dryer Performance 4 v MR R P SUH s e = e ;_ 5
Radiauon Measurements PYRTRIT A e TSNS S g?i
Steady State Measwrements v | v iv iv V¥ T (L B AL CRH LR ae°
Shuckding Adequacy Asscssment vivY et
Fuel Loading e e it o 3 g
Core Loading v [ 5
Pavual Core S/5) Mangin v £
Full Core Venficaton v 5 e ; § =
Full Core S, udown Mangin Demonstranon v S?
R Conuol Sysem Performance B L e A e A e Sieauni 5‘:
KD Functional Tesing v | v gs
o v B B N AR ¥ & ¥
Rod Pau Scram Tesung v | v i ks ‘ a .:3‘3
Full Core Scram R el Sl B SO . ) z %
— WL e}~y il A 0 &
Alernate Rod Runan Funcuommg g IS 2 tﬂ; : )7'; ;‘.:i:v; e §
| | £~ &
= A

OV - Open Vessot HiJ - Nuclear Healvp

LP = Low Power

M = M Power

HEE - High Powes

Fa

Ul SUOR 84 0} ING ‘PeoIRd PRIENDUl Ui pesnbas Aledyseds 1oy Buisoy

A

uoyeraioeds Buise peBIep Wi PAYIVeR!

SUONAROXD L0 SUOLIPULY (58] eAnRUIeIR nealed i Pesnbe; Bunsey

-

[ 9378 3NN 3 9 We0P:i20 28, ET AMW




B

e s YO

-+

i ———

Nie ear Boiler Proces Montionng

¢ Ae M P darsng sirae .
Reaowr Coolan nperatare Measurement v | . v W MY & ¢ oty . " ’
- + ‘ 4 1 . ¥
r rd ' 4 " 4
Prator Waker Level Measnrement v L | ¥ L v
i : 3 : :
v w { alibrasy £ TN Y i » g
- EETENE= i i - > . - i A " 4
ysiem Eapansior
*
4 ¢ ” 1 . i » ]
MAPIFOT L FRSHeC L Inwerierence Uhech v g H - . .
alr ts Ll | wt b ow S
- - et 3 $ 3 _— > -4 — . 3
spsladc vrRes Measure e - v g - o » {
e - o) ‘ | | SN . $ )
{ )
Y " Vit auaem ]
1 5
s

Measerements

= oTo R —— — . a .
POWER ASCENSION T s
Neuwron Monsoanng Syseem Performand ¢
A ———————— 13 1 '
HWNM ahibraton H.rq)zmu v | o H
e e, FAEIT S, i i § ! $ 3
PRM Cabbravon/Response ! v v v
T e $ i ¢ ¢ 4
AVLM Cabibravon/Response 1 v > g 4
s —— e 1 ¢ -+ + 4 + ¢
1 IP System Alignment/ Response v U duly & Srd bo-te 4 " ‘
i e ———————————— y — | b | S <+ - s :
Prowenss ¢ OINPU T Systermn Operaton
2 - $ §
NSS/ROP Momnonng Programs v v v |
i 5 :
Automatton Prograos v | v »
. 4 $ $ i $
ROCKIS Fun g v | v v
e e - e 4 PR - 4 . |
L e n V/ v v v
e m——— e ——————————————— —————————— RSN NSSRSe— TS C— . J

POWE R ASCENSION TESTMATRD




Table 14.2-% POWER ASCENSION TEST MATRIX
&
G
TESTING PLATEAU }3.
POWER ASCENSION TEST ovinuie Tuefur] NOTES R
Reorculavon Flow Control 2
Contol Sysiem Adjpsunent/Confimauon 7 1o Lo e S L §
¥eedwaicr Control 2
(onuaol System Adjusunent/Confirmauon v | v v I v >
Ll':ewf(uwd e 1 T 2
Conuol Sysem Adjusinent/ Confwmanon vivlvlv 7
Pian: Awiomanon and Conuol -
Plant Starsup/ Shutdown o 1o Lo 7‘ e e - e i :f
Lead Foliowing - s ey aacse sssiacns
Reacwr Recucuianen Syswern Performance
Swwady State Performance 1o 1o | o
. RiPs Out «f Serace -y = ———— NESA .
Pump Restaris P T
Feedwaier Sysem Performance
Swcady State Performance v v | v - e et e et
Maximum Runout Flow Dewrmmauon ! > o Beiikeateiet SRS
Main Steam System Pesformance
Sicady Sate Pesformance o v o v e e - =T
Resdual Heat Removal Syseem Performance
AR B e T
i I‘i} WML T e e
w

-';:'-7’ L'Zrnsv-‘r Croeden Lewind (see Fuge 3

/

Be/gs

OV = Open Vesse! HU = Nucle.ar Heatup LP = Low Powser MP - M Powes HP = rugh Powes




P L e

g Do r S 30T (e
W Waier Llcanup Sysiee Pectormant

sir el Swaie Pestormance

Inve tory Rejecuon Mode

F/1y Perfeommande

Yerforpmance

N 1. Sy

ow Reacwr Pressure

Hgh Reacu WosaTe
o/ Cold et Slars
Hla Caonhng / eV Watzer System
Siare fower DDeTaton

smal Ulperaons

HVAC System Performance

st ady Swawe Powrer Upeiatyions

M- Normal (rperats-ns

Lurpmne Vaive Pertormanee

MSIY Performance

13

r = .
i POWER ASCENSION TESI
"4 A

!

]

L 4

Pesfogmanc e

POWE R ASCERSION TEST MATRIX

1

N S—

'

pour

sl

"l«;v 4




P IAPLLINGIAJ SWINEA NP A8 7
e ———— —————— A —— —

P o st gvedes Mersycvareaente §i oyt §
el G MY MIILRAS s PWROR Fid g L

) FurIIojiag rusudinbg DOMIINOT) 13RO
2DUFUAMOGE AL TR AL

WONeRIOE] i g 20T

Y S

uos oy prr] i

I

Lrivede ) -4!..»2 GIm EON I K P

U G-

.v..:..ltx —,\1.-. v iou »

13m0 ASEN ; PUT IGIRINIST)

WO NNUC) H A N ) WO L e

B S ————
i duj S 22
3 - . - - —
., faay JIw omi

il AR 9O

nwf— ..-:3& UOOR DR IR |

S ——————— AV ——— e e

dair g 1nemy094 |

so——————— —

?21».. 13 ¥ D354 10 SRY

SHLLON THUR &1 il A0 (931 NOISNITISY ¥imOd

— —e ———————————————————— -

VALV Id

XIM 1YW 1S3 1 NOISN3OSY HIMOd




wit #

PEAMCEMT ¥

Figure 14.2-1
Power-Flow Operating Mzp and Testing Plateau Definitions

0% POWER «
0% FLOW

JON SPEEL

W Powe: Plaisay >

s

EYFAMSIPaRATON ~

|
e —— — e st b g &

&0 0 ) X X

PEACENT CONE FLOW

Tealing Plaieau Description

Jpen Vessel (QV With the RPV head removed, fr¢m intiation of
conditions with a fully loaded core

Nuclear Heat-Up (HU DQuring nuciear heat-up, from ambient conditions and 0 psig ©
rated temperature and pressure within the RPV, with reactor
power typically less than 5% of rated

Between 5% and 25% rated thermal power, with the reactor
internal pumps (RIPs) within 10% of minimum speed

Between approximately the 30% and 75% power (od lines, with
ha RiPs operating between minimum and rated speeds, wth the
lower power cornar within the capacily ¢! the bypass valves

Along and just below (+0,-5%) the 100% power rod line, trom
minimum RIF spaed 0 rated core flow

f lestng plateaus are offered lor lllustrative purposes and general guidance
as S0mMe 5 are nlended to be zonducted outside the general testing plateaus Jescrioed
Nelhe ' Cript o nod the corresponding boundary lines on the power.flow mag
meant 10 De JOlute it sparaling limits will be specified in the plant license. An

ting ingtions y specified either within 1 tralive procedures Cover

the POWer ascension t@st program or wit @ ndivid st procedure for a given test
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{ ; TABLE 1.8.20
RGs Applicable to ABWR (Continued)
ABWR
Appl. Issued  Applic
RGNo.  Rexulatory Guide Title Rev. Date  cable? Comments
160 Design Kespouse Epectra for Seismic Design 1 12/73 Yes
of Nuclear Power Plants,
1.61 Damping Values for Seismic Design of Nu- 0 10/73 Yes
clear Power Plants.
162 Manual Initiation of Protective A Lous. 0 10/73 Yes
163 Electric Penetration Assemblies in Coutain- 3 2/87 Yes
ment Structures of Nuclear Power Plant..
Lod Quality Assurance Requirements {or the De- Superceded Ses Table
sign of Nuclear Power Plants, 17.0-1
1.65 Materials and Inspections for Reactor Ves 0 10/73 Y.
sel Closure Studs.
( ) 1.68 Initial Test Programs for Water-Cooled 2 8/78 Yes
AN, Reactor Power Plants.
1681 Preoperatioral and Initial = artup Testing 1 1/m Yes
of Feedwater and Condensate Systems for
Boiling Water Reactor Power Plants.
1682 Initial Startup Test Program ‘> Demounstrate 1 ,)ﬁ&*'"ﬁ?\x \
Remote Shutdown Capability for Water-Cooled .~ »
Nuclear Power Plants. /
/ ~rl 82 /
1683 Preoperational Testing of Instrumesgrand / Yoo
Control Air Systems. /
1.69 Coacrete Radiation Shields for Nucleas o— 12/73 Yes
wer Plants.
1.70 Standard Format and Conteat of Safety Ana- 3 11/78 Yes
lysis Reports for Nuclea~ Power Plants.
1.71 Welder Qualifications for Aseas of Limited 0 12/7 - Interface
Accessibility.
1.72 Spray Pond Piping Made From Fiberglass- 2 11/78 Yes
Reinforced Thermosetting Resin.
Amendment 14 1.8-42
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ABWR
Stapdard Plant

The submittals described in (1) above have been
discussed and reviewed extensively among the BWR
Owners’ Group, the General Eleatric Company, and
the NRC Staff.

The NRC has extensively reviewed the latest re-
vision (Revision 4) ol the emergency Procedures
Guidelines and issued a SER, Sg;ery Evaiuation of
BWR Qwners' Group Emergency Procedure Guide-
lines, Revigion 4, NEDO-3133], March 1987, letter
from A. C. Thadani, NRC Office of Nuciear Reactor
Regulation, to D Grace, Chairman of BWR Qwners’
Group, datea September 12, 1988. The SER coo-
cludes that this document is acceptable for imple-
mesntation. [t further states that the SER closes all
the open itewms carried from the previous revisions of
the EPG.

GE believes that in view of these findiags, ao
further detailed justification of the analyse. . guide-
lines is neceszary at this time. Interface require-
ments pertaining to emergency procedures are dis-
cussed in Subsection 1A3.1.

1A.2.2 Control Room Design Reviews -
Cuidelines and Requirements [L.D.1(1)]

NRC Position

In uecordance with task Action Plan 1.D.1.(1),
all licensees and applicants for operating liceases will
be required to conduct a detailed control-room de-
sign review to identify and correct design deficicn-
cies. Ths detailed control-room design review is
expected (o take about a year. Therefore, the Office
of Nuclear Reactor Regulation (NRR) requires that
those applicants for operating licenses who are
uaable to complete this review prior to issuance of a
license make preliminary assessments of their con-
trol rooms to identify significant buman factors and
instrumentation problems and establish a schedule
approved by NRC for correcting deficiencies. These
applicants will be required to complete the more
detailed control room reviews oa the same schedule
as licensees with operating _.ants.

Response

The design of the main control room will utilize
accepted buman factors engineering priaciples, in-
corporating the resuits of a full systems analysis
similar to that described in Appeadix B of NUREG-

Amendment 8
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0700. A DCRDR specified in NUREG-0737 is not
required by SRP Section 18.1.

1A.2.3  Coutrol Room Design - Plant
Safeg Parameter Display Console
(1L.D2)

NRC Position

In accordance with Task Action Plan 1.D .2, each
applicant and licensee shal! install a salety parameter
display system (SPDS) (hat wall display to operating
personnel a minimum set of parameters which define
the safety status of the plant. This can be ataioed
through continuous indication of direct and der’ *d
variables as necessary to assess plant safety status.

Resgponse

The function: of the SPDS will be integrated into
the overall coatrol room design, as permitted by SRP
Section 18.2,

1A.2.4  Scope of Test Pragram - Preoper-
ational and Lower Power Testing [1.G.1]

NRC Position

Supplement operator *aiaing by completing the
special low-power test program. Tests may be ob-
served by other shifts or repeated on other shifts to
provide training 1o the operators,

Response
The

initial test p presents an excellent op-
portunity for w ators and otber plant stal
members to gifin v nl%{ experience aud trainiog
and in fact !‘hcufei ts are objectives of the pro-
gram (see .‘fubzect' 14.2.1). The degree to which
the potesnti nefit is rcalized will depend oo such
plant speaific frctors as the orgasizational makeup of
the startup g up and overall plant staff (see Subses-
tions 14.2.2 and 13.1), as well as how the test pro-
gram is conducted (see Subsection 14.2.4).

mem iEe BWR Owners' Group respounse 10

Item 1.G.1 of NUREG-0737 §s documented in a |

letter of February 4, 1981 from D, B. Watersto D
G. Eisenhut,

—— PR —— e it at—-r, 2 A

For the mos! part, this i1ssue concerns aperalar traning requ:remonvsf\\
although in 1he context of the initial test program  Thus, the BWROG \
response primarily deals likewise with operater traming ssues. The
exception s Appendix E of the BWROG response which describes aaditicnal {
10815 10 be conducted guring the preoperational and/or startup phase.

A2

o SRR
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1. The specific tralning requirements for reactor
e 3 operators are discussed 1o Section 13.2 of the SRP
e which is outside the scope > the ABWR Standard
Plant. Sce Tabie 1.9-1 for interface requirernents.

1A.2.8 Reactor Coolant System Vents
{(ILB.1)

NRC Pesition

Each applicant and licensee shall install reactor
coolant system (RCS) and reactor vessel head high
point vents remotely operated from the coatrol
room. Although the purpose of the system is to veat
noncondensible gases from the RCS which may in-
hibit core cooling during natural circulation, the
vents must not lead to an unacceptable increase in
the probability of a loss-of- coolant accideat (LOCA)
or a challenge to containment integrity. Since these
vents form a part of the reactor caplant pressure
boundary, the desigu of the veats shall conform to
the requirements of Appendix A to 10 CFR Part 50,
General Design Criteria. The vent system shall be
designed with sufficient redundancy that assures a
low probability of inadvertent of irreversible ac-
tuation.

for ihe relevant ‘esting.

in Chapter 14 See speciiically subsections

Each license shal! provide the following infor-
matiou concerning the design and operation of the
high poiat vent sysiem:

(1) Submit a description of the design, location,
size, and power supply for the vent system aloog
with results of apalyses for loss-of-coolant
accidents initiated by a break in the vent pipe.
The results of the analyses should demonstrate
compliance with the acceptance criteria of 10
CFR 50.46,

a——

The addiicnal lests specified m Appendix £ of the BWROG respense are contained

14.2 121 3(3)(j} and 14.2 12.1.44(3){a)

(2) Submit procedures and supporting asalysis for
operator use of the veats that also include the
information available to the operator for initiat-
ing or terminating vent usage.

within the initiz! test program describec

14.2.12.1.1(3)(2),

Response

The capability to vent the ABWR reactor cool
ant system i8 provided by the safety relief valves and
reactor coolant vent line as well as other systems.
The capability of these systems and rheu satisfaction
of Item ILB.1 is discussed below.

The ABWR dusign is provided with eighteen

Amendment 8
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power-operated relief valves which can be manually
operated form the control room to veat e reactor
pressure vessel. The point of connection to the main
steam lines which exits aear the top of the vessel 10
these valves is such that accumulation of gases above
that point in the vessel will pot affect removai of
gases from the reactor core region.

These power-operated relief valves satisfy the ia-
tent of the NRC position. laformition regarding the
design, qualification, power source, etc, of these
valves is provided io Subsection 5.2.2,

The BWR QOwuers’ Group position is that the re-
quirement of single-faiiure criteria for prevention of
inadvertent actuation of these valves, and the re-
quirement that power be removed during normal op-
eration, are not applicable 1o BWR's, These dual-
purpose tafety/relief valves serve an important pres-
sure relief function in mitigating the sffects of trae-
sients and concuirently provide ASME code over-
pressure protection via their independent safety
mode of operation. Therefore, the addition of a
second *block” valve 10 the vent lines would result in
a less safe design and a violation of the code.
Moreover, the inadvertent opening of a relief valve in
a BWR is a design-basis event and resuits in a
controllable transient.

In addition to these automatic (or manual) relief
valves, the ABWR design iucludes various other
means of high-point venting. Among these ase:

(1) Normally closed reactor vessel head veat valves,
operable from the control room, which discharge
to the drywell. The reactor coolant vent lie is
located at the very top of the reactor vessel as
shown in the nuclear boiler systera P&ID (Figure
5.1-3a). This 2-inch iine contains two safety-
related Ciass 1E mote-operated valves that are
ope: sted from the control room. The location of
this line permits it to vent the entire reactor core
system normally connected to the reactor pres-
sure vessel. In addition, since this veat line is
part of the criginal design, it has already been
considered in all the design-basis accident
analyses contained elsewhere in this document.

(2) Normally open reactor head vent lige, which dis-
charges to a main steamiine;

(3) The main steam-driven reactor core tsolation

A3
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