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March 11, 1992

Daocument Control Desk

U.S. Nuclear Regulatory Commission

Washington, D.C. 20855

Attention: Raobert C. Pierson, Directon

MFN No. 060.92
Docket No, STN S0608
EEN 9238

Standardization and Non-Power Reactor Project Directorate

Subject GE Responses (- the Resolution of 1ssues Related to ABWR DSER

Chapters 1,23,569,10,12,13,14 & 18 (SECY-91.1585)

Reference:  GE Responses to the Resolution of Issues Related to ABWR DSER
Chapters 1,23,5689,10,12,13,14 & 15 (SECY-91.355) (Proprietary

Information ), M= No. 00192 dated March 11, 1992

Enclosed are thirty-four (34) copies of the GE responses 1o the subject issues

Responses to issues pertaining to Sections 9.3, 9.5 and 11.2 contain information that is designated
as General Electric Company proprietary information. These responses are being submitted under

separate cover (Reference).

It is intended that GF will amend the SSAR, where appropriate, with these responses in a future

amendment.
Sincerely,
R C. Mitchell, Acting Manager

Regulatory and Analysis Services
MC-444, (408)925-6948

ec: F. A Ross (DOE)
N. D. Fletcher (DOE)
C. Poclusny, Jr (NRC)
R. G, Ramirez (NRC)
R. C. Berglund (GE)
J.F. Quirk (GE)
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ATTACHMENT A
KESFUNEE TOU OUTETARDING ISSUES (20 TRHOUGH (13

ISSUEE (2) AND (3): Npgeling of ABWR Contsanment DLryvell Volumes
and ABWEK Contasnment lesign Testingié€. e . d. <. 1)

Ar noted in our August §, 199] telephone conversation with the
gtail, ABWE dryvell-to*vetwell vent configuration ig considered to be
gimilar to the Mark 111 horizontal vent system, In ABWR, vertical
vente total area ig representative of vent annulue sres in Marg 111;
hovazontal vent length ie consistent with that in Merk 111; and
horizontel vents and verticel vente total area retic is comparable
wath thet in Mark 111. ABWK containment confaguration, however,
diftier from Merk 111 design an some areas, vhich are:

&, gignitficant preseurizataion of Lhe wetvell (WW) sirspace durang
LOCA blowduwn,

[ the prevence of » lover drywell (L7,

& the gmaller nunber of horigzontal vents (30 an ABWK ve 120 an
Mark 111)0

o, ertensaon of horizontal vente inte Lhe suppression pocl,

€, larger suppressicn pool vadth (4.6 ft an AFWR va 0.5 an NMerk
131

AEWR containment precgure and ltenpereture trenuvient folliowang @
lgeerpr-coclant sccaident (LOCA) ver calouisted using approvec
ahaivtical methode (desrribed an Nl O0-2@%35) which are asdequute for
mudeding and esnelyzaing ABWE containment responee folioving & LULA.
Modeling scheme 10 account for the presence of L/D (ABWE unague
iestuie! 1g descrabed in detail on page €. Z-& in Amendmernt I, W
BiThpste responge during poel svell phase of LUCA vag deterwined using
appsoved asnelytical methode (described in NEDE-Z1044-F), sgince the
wethods weed in NEDD- 209533 go not model and scoount for rapid poold
reelerstion durang Lhe pool swell phase.

wath regesrd to LOCA condensation escilletion (CO) and chugping (CH)
loede duiing the stesn blowdown phase of LOCA, i1t vas anticipated
trhat, because of ABWK unigue leatures (as noted abovel, it wvas
grticipates that these loade for ABWR plant might difter from pricy
iRere 1J11) testing an herizontel-vent faecilities. Consequently, a
tegt program vae conducted to confarm the CO and CH loadang conditions
which could occur an the event of @ LOCA in an ABWR plant, This test
progran 3¢ descrabed in detail in Appendax JB.

In aill, & total of 24 teset® vhich bounded ABWK LOCA blowdown
conditiong vere conducted an test facility represénting 1l cne-cell
(364 ) gecrtor oi the herizentel vent in ABWR design, which included &
gingle vertacal/horizontal vent module. AEWK CO and CH pressuie
loading tonditione vere developed based on dats from these tesis, and

these .oading conditione vere conservatively specified for aspplacation
over ihe full (360) configurstion of the ABWR facility. The ABWK CU

.oRding epecafaicstion amplied all vente hevang CO in phase. The AEWK
CH lesdang gpecification defined two load cages: 1) all vente chugg@ing
if phase, and 13) vente in one half 160° cut of phese wilh the othes
hail ventes (this loading condition conservatavely bounds the condition
¢4 wverte chuggang out o phase).
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168UE (4): Prywedld Deprensuidzation (6. 2. 4. 8. 10

ww. W vacuum bieaker (VB systen in ABWK conteinwment design
vtilizes, an ali, eight 0 in vecuum breaker valves, vhich includes
une vaidve for single faalure {velve fail Lo open) Ciiteraon. These
velves Bie Intended to be sving check Lype valves which open passively
due Lo negatave dafferential presgsure (WW @irspace greater than the LW
precoure) scroes the valve disk, and require no external pover to
sctuate then, VB valver are inslalled horizontally loceating ian WW
BATEpRCY, e valve per penetrataon (through pedestal wall) openang
inte L/l Fosition locetions of these valves, both axially and
azavuthaelly, are srown in Faigures 1,2-30 and 1, @-13K in BSAR,
Angndment 6. Attached Faygure 6. 2. 1.5 1-% shovws a typical sving check
Lype vaive.

Kegponge Lo "periormance demonstration resvils” will be provided by
Murch Y91, 1998,

ISSUE (80t Suppresiion Pool SKY Loading Tests (6.2, 1.6

AN noted an Appendis 3B, BRY goencher direscherge loade foi the AEWR
COUntGanent will be geveloped bases On the game calculation
metlhicdology &6 that weed for praoy Motk 117111 containments., Frior
F¥E tsate have ghown that ERY dischargye loads are gstrongly dependent
ypon Lhe SRV gischarge line digcharge deice, and the X-gquenthers
Maltharge Sevice used in the AFVYE Containmest degign in &amp awy that
ueed an Nask ‘134111 desigrie. in developing and defining ERY sctustion
doads, btoth farst end sublsequent ShY actuataion (valves re-openinyg a
felond Lamgi wall e Conpidersd,

Fortnwy, ms Aacoted dn Appendix JIb, recent ptudies (perfvimed Ly OGE
o BRE Uvneg @ DBraup! have condiluded Lthetl suppresgion potl temperature
damits fspecaltied in NUREG-Q783) agscciasted vwaith steady state SRV
glemn. 240w coneitliones are ot needed. wLeanm cofdensatacn doade with
Guehidhes: digcharge deviceg over the full fange of pocl temperature up
Lo saturatsun are lovw compared to loads due to SRY discharge lins air
piensang and LOCAy whiech wall be considered and dsfined for the AWK
seatainment dezaign evaluatione, hkeeults end conclusions Jrowm there
(ecent gludies are described and Jdigcuseed an NEDD-32832, Class 1,
becembesr Ip&d {*Llimination of Linmit on BWK Suppresgicn Foul
Tewiperatyre for SKRY Discharge With Quenchers), which 18 being revieved
by the staif. In viev of the conciusione irom these recent studiss,
it 2g nev believed that supprevsivon pool temperature liwvits

(RVREDS Y1 An analyzang eteady state SRY gtlean flow conditiony nu
denges wppldy.
185U (&) Lata for Suppregsign Fool Test Congitions (E.2.1.60

Attached Figures ©.&.1.6-8 and €. 2. 1.6~ shovw & cumparison ot vent
gtean nagse flux vE@ pool temperature raisv conditions betlveen AB¥RE plant
atd AFWHL horizontal vent lests,




ISSUE (7)1 Clazafacetion of Aspumplions ‘C.g. l.§)

Unly one sosumplion (1.e., effective pool surfeace ares equel to 0.8
Lines dotual ool surfece ares:, 18 unigue to the ABWR design. Otihes
gERuUNFLALNE @re consistent with those ueed 3n prior BWR analyses,

18SUE (B3 Clarifacataon of Methods Used to (elculate Losda
ek dibl

At depcribed an Appendix 3B, ABWKR ERV sctustiion losds will be
deiined based on approved Mark 117111 methodeldogy ueing ABWR unique
BRY discharge line paranetlers. This methodology 48 an the form ot
ensiiicel oorrelations Anvolving phygicel peramegters sagnifaicant from
prhencmens point of view, With regard to LOCA Jceds, (O and CH lowsos
Waill be defained beeed on AEWR horazuntel vent testis, and loeding
conditacne during pool svell phese will be determined ubing analyticel
muededir whath soded and pimulete puol svell process vith presSsEVrizang
WE glrEpace.

IESUE (9 dugtafication fox Sceiing Lave

Kecensary Boaling lave procedures Lo trangform subecale tent deta
inte the loeds expected for the representative ABWE conteinnment design

were developed,  based on @ Jeviev of then svailable test gstle and
aralytical vork on daftferent scaling procedures, 3t vag decided Lo ase
the Lectang on & Rach scaling epprowch. With NMach erosilang, the

inplagat wsgutptics has been nade that the therwodynemic properties
seotriated wilh Lthe gtean condensstion protess are Hhore iwpirtant than
gravitaticnel efteqcts. Firesgvure, epecilic enthalpy, veni gtleatn
veilocitly, tempersture and all othes thermudynbnic propertive are
rgintained &%t fullrscale vyelues,

Aocordangly, ihe &5 tesring ves performed an & 2&cility which vas
gronets iCally (81l linear divensione ecaled by a factor of &0
feidiar te the protetypical ABWE design, meanteaning full scale
thermodynamic conditione., This spproach i6 baged on the beljiedl that
cendenpation phencmena at the vent exit are mainly governed by the
theimedynanic properilies o1 the Jiguad and vapor pheses. lo
gocordance walh this Scaling pivcedule; meaBured pregsure amplitudes
Rie egueld to Jull-scale velueg at geometrically similar Jovetions
vhereas messured frequencies aie . timeg haigher than the
eorregpending full-scale frequenciees. Comparison of test data frow
the AEWE scaled and full-scale horizontal vent tegils exhibited o
getigtactory ronfarmetion of the scaling procedure used in desagning
and condveting S5 teste for developing CU loads for the ABWR plait
desigr. Thus, this eceling procedure vwill make it posmible to use the
meaguied £9 data darectly for load definition purpuse after the tade
gcale is compressed by & factor of 2.9,

ISSUE (3@): Addatacnal Modeling Assumplaong (€.g.1.6)

hesponee vill be provided by March 31, 1982,

ISBUES (11) : Subecompartment Fressuie Analygie ‘€., 1.7

Fedlowing 18 the additionsl anformeticn requested by the gtall,
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by The Line dependent negs and energy relesse 1ales vere
getermined using cratical flev hompgenvous equilibrium models,
and vere ramped 1o zero over the valve closure tame. Typicsl
values veed 1n analyzing & NSL bresk in steam tunnel aie Ehown
in Figure 6. 4.1.7-0,

- The subcompartiment pressure enalyses weie performed ueing GE
engineel ing computer program BCAN (Subcompartment Analyeic
Nethod).

e No specific noedelization sensitivaly Bludies vere periormed.

. futcompartiment initial thermodynamic conditione vere Lhose

corresponding to pleant normal coperating conditions; 8¢ delined
ann EEAE, Appendix 1.

ISSUE (12): fubconpertmert Fresesvie Analysis (6.8 d.7

Respenee vill be prevaided by Ma - oh 31, 183,

ISSVE (13)¢ Sagen Exzess ¢f the CuRRressann Foos

.
1.

.

From gteas bypass Jeakage peint of view, ABWK containment
eriddguietacn 3@, apparently; quite sinilar Lo the Mark 11, cowpared
Lo the Maik 111 design. In Lthe ABWR design, the dryvell and wetwell
@itk lce m e physically separated by 8 lined disphragm fio0or sawilay
L thet an Marn 11, and the WW aiispeace volume Lo IW volume ratio in
ARWK 4n comperable Lo that in Mark 11.

luring the Detober '91 and Jecember '%1 meetaings with the stalf in
van Jose, COE described and expleined the basis for apeciiying 4 gleaw
Lypaes leahage capability (A/KY Y uf .09 St doy the AEBWK design,
It vage glsc noted that the ABWR Technical Specifications wiil define
ang reguire thaet mawaimum Jleskage during pericdaic leakage rale tests
Ghell be less than 10% of the design bypese cspabilaty, consistent
with the SRF requirements. It should be noted here that allovalble
gtean bLypase leakage capability (A/K'" ) for the Mark 1] degign ae
about €, 03 1t , compared to 0.05 4t for Lhe ABWK cesagn.

At glaif's request in the above meetings, GE hae undertaken a tashk
for performang sensitivaty etudies Lo evalustle ABWR bypass leaksge
cEpatidity over a full gpectrum of breake (from gmall to large).
Fraimary obyecliives of these sensitivity studies will be Lo contfirmw
that @.,@5 £t 18 not at the high point of cliff, and evaluate
feseibilaty of achieving leakage capability greater than 0,90 ft .
These censitivaity gtudies are currently in progress at OE,
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ATTACHMENT B

KESFONSE TO QUTSTANDING I€BUR 17 - VALVE CLOSURE TIMEE FORTION

Atmogpheric control system isclation valves T31~(F@D1l, ¥Foog,
FOl4, FoLe snd FOQ9) are Z22-inch diameter butterfly type with
ingtrument sar operated actuastors wvhich need only 90 degrees ol
travel to close.

Thege 1gclation velves are normally closed because their main
function supportis containment purging and nitrogen snerting vwhen
the resctor as lesg then 15% pover, Smaller air coperated valves
may be ocpened for short periods during reactor operation ‘o lowver
pramary conteanment pressure or add nitrogen to keep pramsary
contaanment pressurized to prevent any air inleakage. These
ancluoe T3l- ( FORS, FU3S, F24@ and FR4l ) all are Z2-inch
diameter globe type @ar os<rated isclation valves vhich close
within S-gecondg, T31-Fby+ .8 & 10-inch diameter normally closed
outhoard air operated butterfly type leoletion valve connected to
the SGTE and 1s opened in series with T31-FO@S. TIi-FO25 1s a
ie-aneh diameter normally closed butterfly type ocutboard
isclation valve opened only during anitial anevting of the
pramary containment when the reactor is below 15% power,
Cpening/closing times of <30 seconde 1&g planned fTor all except
the <-Anch diametesr isolation valves,

Flammatilaty control system jsolation valves T4%- ( FORQl, F@@Z,
FOLe, and FOR7) sre all normally closed 6-inch gate valves., Thege
velves may be indivicuselly actuated for tests during reactor
operation. Two of the valves &are air or nitrogen operated and
tve velves gre motor Gperated, This sysiem 18 not activated for
daye folloving &« LOCA and <« 30 seconds operang /Cclosing timeg are
planned.



ATTACHMENT C

RESFONSE TO OUTSTARDING 18SUE 18

Furge and vent valves are currently licensed with bhoth inboard
and outbosard isolation valves located cutside primary containment
gc they are not exposed to the hareh environmenis of the vetwvell
and drvwell and sre accegsible for inspection and testing during
reactos operation.

Criteria of BTP CEB 6-4 sre addressed in Figure 6, 2-39 and
Subpecticn &, 2.5 ae follcovs:

1. Radiological consequence analysig for LOCA wath the purge
gystem initially cpen relates to Chapter 1€ Eection 3.6.3.2
Frimary Containment (Uxygen Concentrestion, Furgang through the
ALS ZZ-inch purge isclation valver is permitted only after
reactor power 1€ lesy than 15% and vithin Z4-houre of reactor
ghutdown or startup. The potentisl for LOCA at such low power
levels 1& negligable and site radiclogical lamite do not exceed

IVCFRIOE laimite.

2. Fenevrastione, piping, i1sclation valves and rupture disce
méint&an their etru-tural integraity for all accaident thermal
nydra lic conditions, containment peak pressure and temperature
Jamits with requared design margine, Fericcic Type C leak rate
teste of the above components will be conducted at the
cuntainment peak preesure, The design meets safety class 2
requirementes and Seiemic Cetegory 1 laimits, Isclation valves are
signaled to close for LOCA isolation sagnals and fail close on
loss ¢f instrument sir. Purge system isolstion valves AD-FOQ@1,
AD-FO@2, AQ-FOU3, AU-FOO4, AG-FOOS, andg AQD-FOID are locked cluse
vhenever reactor i1ge above 15% povwer. Purge exhaust isoclation
valve AU-FR0% 18 normally closed and i open only for 3@ houre
per yesr with SGTS operation for containment pressure control.
Adaitione of natrogen to Yhe pramary containwent during reactor
cperation are amccomplaished by opening isolatieon valves AU-FOO39,
AL-FOQ4Q for the dryvell and AU-FOQ39 and AD-FO41 for the
wetwell.

3, Drywell and wetwell purge penetrationse have seismic
category | debris screens.

4, ECCS systems with suction from the suppreseion pocl are
designed with primary containment at atmospheric pressure and
without ecredit to NPSH for containment backpressure.

5., Case-by-cese 1scletion valve maximum allovable lesk rates
are based on valve size, type, containment peak pressure for Type
C periodic teste ae required by the technical specifications.
Test branch connections are provided.

&. Purge eystem isclation valves AU-FQQ5, AD-FQ4Q and
AQ~F@4] are opened for short periocde during reactor operation fog
containment pressure control. Theee valves are all Z2-inch
diameter and are capable of full closure in S-seconds.
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ATTACHMENT E

RESPONEE TU OUTSTANDING 15SUE 103

The staf! is asking that GE supply a system operational
description as well as design information for components used in
the gmoke removal mode of operation. The ingtructions to the
operator ere, *When a fire ig reported by the alerm system or @
roving operstor, place the HVAC mode switoh for the affected fire
zone an the smoke removal mode svitch for the affected fire zone
i, the smoke removal mode and dispatch the fire bragade." The
fire alarm gystenm will identify the aftected fire zone and
probably even the room in which the fire 18 located The
operator shovld have the iniormation as to the rooms served by
gach HVAC system, A tabie listing the fire zonew, room numbers
and HYAC gystems for each room in the reagtor building 18
attached to thig responee as an example of the information that
ghould be available teo the operator, Siviler table will be
prepsred for the other buildings as part of the final desagn of
the plant.,

The requested dezign information i1 an the HVAL section ol the
CEAR (Section 9,4, see cspecially Table 5.4-4 for flov rates),
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REACTOR BUILDYNG FIRE ZONES AND HVAC SYSTEMS

NORMAL AIR
SUPPLY/ MEANS
. EXHAUST OF
ROOM  FIRE COOLING SMOKE
RO.  AREA SYSTEM REMOVAL
110 F1100  NHVAC-1 NHVAC
112 F1100  NHVAC-1 NIIVAC
, 136 F1100 MVAC-1 NHVAC
' 117 F1100 NHVAC-1 NKVAC
118 F1100 NHVAC-1 NHVAC
119 F1100  NHVAC.) NHVAC
21V F1100 KHVAC-1 NHVAC
211 F1100 NMVAC-) NHVAC
212 F1190  NHVAC-1 NHVAC
213 F1100  NHVAC-1 NHVAC
214 F1100 NHVAC-1 NHVAC
21% F1100  NHYAC-1 NHVAC
216 F1100 NHVAC-1 NHVAC
217 F1100  NMVAC-1 NRVAC
218 F1100  NHVAC-1 NHVAC
219 F1100 NHVAC-1 NHVAC
251 F11060 NHVAC-1 NHVAZ
311 F1100 NHVAC-1 NKVAC
312 F1100  NHVAC-1 NHVAC
313 F1100 THVAC-1 NHVAC
314 F1100  NHVAC-1 NHVAC
, 318 F1100 NMVAC-1 NHVAC
. 342 F1100  NHVAC-1 NHVAC
343 F1100  NHVAC:1 NHVAC
f 414 F110D  NHVAC-1 NHVAC
518 F1100 NHVAC-1 NHVAC
121 F1200 NHVAC-2 NHVAC
122 F1200  NHVAC-2 NHVAC
123 F1200  NHVAC-2 NHVAC
124 F1200  NMVAC.2 NHVAC
125 F1200 NHvac.2 NHVAC
126 F1200 NHVAC.2 NHVAC
129 F1200 NHVAC-2 NHVAC
133 F1200 NHVAC-2 NHVAC
134 F1200 NMVAC-2 NHVAC
140 F1200  NMWVAC-2 NHVAC
| 141 F1200  NMVAC-2 NHVAC
; 162 F1200  NHVAC.2 NHVAC
: 1643 F1200 NHVAC-2 NHVAC
| 144 Fi200 NHVAC-2 NHVAC
146 F1200 NHVAC-2 NHVAC
147 F1200  NHVAC-2 NHVAC
148 F1200  NHVAC-2 NHVAC
149 F1200 NHVAC-2 NHVAC
| 220 F1200 NHVAC-2 NHVAC
; 221 F1200 NHVAC-2 NHVAC
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REACTUE BUILDING FIRE ZONES AND HVAC SYSTEMS

NORMAL AR
SUPPLY/ MEANS
eXHAUST oF
ROOM  FIRE COOLING SMOKE
NO . AREA EYSTEM REMOVAL
222 F1200 NMVAC-? NHVAC
223 F1200 NBVAC-! NHVAC
224 F1200  NHVAC 2 NHVAC
225 Fl1200  NKVW,-2 NHVAC
233 Y1200 NHVAC.2 NHYVAC
234 F2200 NHVAC.2 NHVAC
2431 F1200 NHVAC-2 NHVAC
243 F1L200 NUVAL-2 NHVAC
244 F1200 NHVAC-2 NHVAC
248 F1200 NHVAC:? NHVAC
321 F1200 NHVAC-2 NHVAC
323 F1200 NHVAC-2 NHVAC
324 ¥1200 NHVAC-2 NHVAC
325 F1200  NMVAC-2 NHVAC
327 F1200  NHVAC -2 NHVAC
346 F1200  NMVAC-2 NHVAC
346 F1200  NWVAC-2 NHVAC
347 F1200 NHVAC-2 NHV&LC
348 F1209  NHVAC-2 RHVAC
349 F1200 NHVAC-2 NHVALC
421 F1200  NHVAC.2 NHVAC
528 T1200 NHVAC-2 NHVAC
. 115 F1300 NHVAC-3 NHVAC
13¢ F1300 NHVAC-3 NHVAC
131 71300 NHVAC-3 NHVAC
132 F1l300  NHVAC-3 NHUAC
230 F1300 R¥VAC-3 NHVAC
231 Fi300 NHVAC-1 NHVAC
330 F1300  WHVAC-3 NHVAC
332 F1300  NHVAC-3 MTHVAC
332 F1300 NHVAC-3 NHVAC
335 F1300 NHVAC-3 NAVAC
431 F1300 NHVAC-3 NHVAC
532 F1300 NHVAC-3 NHVAC
111 Fl400  NHVAC-2 NHVAC
195 F1510 NHVAC-1 NHVAC
182 F1520 NHVAC-: NHVAC
811 F1520 NHVAC-1 NHVAC
193 F1530 NHVAC-2 NHVAC
196 F1540  NHVAC-2 NHVAC
821 F1540  NHVACL-2 NHVAC
190 F15%00  NOME PCVE

290 F1900 NHVAC+T31(SHDWN) PCVE
320 F1800  NHVAC+T31(SHDWN) PCVE
191 F1901  NHVAC+T31(SHDWN) PCVE
291 F1901 NHVAC+T31(SHDWN) PCVE
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RZACTOR BUILDING FIRE ZONES AND HVAC SYSTEMS

ROOM

NG

3191
310
341
320
382
340
38l
426
$27
541
326
229
3Z8
315
351
346
413
51

638
654
715
337
J1é
n
345
38Q
[
S43
181
412
514
318
612
410
411
510
511
512
516
€13
bla
653
423
522
523
624

FIRE

AREA

F1601
FA100
F3101
F3200
F3200
F3200
Flz2o0
F3200
¥3200
F3200
F3201
F3210
Fi231
Fi300
F3300
Fi300
F3300
F3300
F3300
F3300
F3300
F3301
F3310
Fiill
F3400
F3400
F1400
Fi400
Fi401
F4100
Fa100
Fa100
F4100
F4101
F4101
F4101
F&101
F4101
F4102
F4102
F4102
F4l02
F4200
F4200
F4200
F4200

NORMAL AIR
SUPPLY/
EXHAVST
COCLING
SYSTEM

NHVAC+T31 (SHDWN)

ENVAC(A) -1
EHVAC(A) -1
EHVAC(B)-2
EHVAC(B)-2
E#AVAC(B) -2
EHVAC(B)-2
EHVAC(B) -2
EHVAC(R) -2
EHVAC(B)-2
EHVAC(B)-2
NHVAC-2

KHVAC-2

EHVAC(C)-3
EMVACIC) -3
EHVAC(C) -2
EHVAC(C) -3
EHVAC(C) -2
ERVAC(C)-3
EHVAC(C) -3
EHVAC(C)-3
EHVAC(C)-3
NHVAC. 3

NHVAC-2

NHVAC-2

NHVAC.2

NHVAC-2

NHVAC-2

EHVAC(A)-2
EHVAC(A) -1
EHVAC(A) -1
EHVAC(A) -1
EHVAC(A) -1
NHVAC-1

NHVAC-1

NHVAC-1

NHVAC-1

KHVAC-1

EHVAC(A) -1
EHVAC(A) -1
EHVAC(A) -1
ERVAC(A)-1
EHVAC(B)-2
EHVAC(B)-2
EHVAC(B)-2
EHVAC(ER) -2

MEANS

OF

SMOKE
REMOVAL
PCVE
EHVAC (A)
EHVAC(A)
EHVAC(B)
ERVAC(R)
EHVAC(B)
EHVAC(B)
EHVAC(B)
EHVAC(B)
EHVAC(B)
EHVAC(B)
NHVALC
NHVAC
EHVAC(C)
ERVAC(C)
EHVAC(C)
ENVAC(C)
EHVAC(C)
EHVAC(C)
EHVAC(C)
EHVAC(C)
ERVAC(C)
MHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
EHVAC{A)
ESA(A)
ESA(A)
ESACA)
ESA(A)
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
EHVAC(A)
EHVAC(A)
EHVAC (A)
EHVAC(A)
ESA(B)
ESA(B)
ESA(B)
ESA(B)



r-——————————————-———-—————————————————-—* -

REACTOR BUILDING FIRE ZONES AND HVAC SYSTEMS

NORMAL AIR
. BUPPLY/ MEANS
EXHAUST OF

ROOM FIRE COOLING SMOKE

NO AREA SYSTEM REMOVAL
420 Fu201 NHMVAC-2? NHVAC
424 F4201  NHVAC-2 NHVAC
4al FL201 NHVAC- 2 NHVAC
442 F4201 NHVAC-2? NHVAC
443 F4201 NHVAC- ¢ NHVAC
445 F6201 NHVAC -2 NHVAC
&4E F4201  NHVAC.2 NHVAC
4a?7 FL201  NHVAC-2 NHVAC
520 F4201 NHVAC-2 NHVAC
$21 Fu201 NHVAC-2 NHVAC
$42 F4201 NHVAC-2 NHVAC
9544 F4201  NHVAC-2 NHVAC
545 F4201  NHMVAC-2 NHVAC
546 Fa201  NHVAC-2 NHVAC
547 F&201 NHVAC- 2 NHVAC
622 F&201 NHVAC-2 NHVAC
623 Fa201  NHVAC-2 NHVAC
626 FL201  NHVAC-2 NHVAC
641 F4201  NRVAC-2 NHVAC
643 F4201  NHVAC-2 NHVAC
§82 F420]1  RHVA™.2 NAVAC
683 F4201 MHVAC-2 NHVAC

. 684 F42N1  NHVAC-2 NHVAC

685 F4201 NHVAC-2 NHVAC
$24 PL202  EHVAC(R)-2 EHVAC(B)
€25 F4202 ERVAC(R)-2 EHVAC(B)
€63 F4202 EHVAC(B)-2 EHVAC(B)
425 F4230  EMVACIB)-2 EHVAC (B)
%32 F4300 EHVAC(C)-3 ESA(C)
533 F4300  EHVAC(C)-3 ESA(C)
534 F4300 EHVAC(C)-3 ESA(C)
632 F4300  EHVAC(C)-3 ESA(C)
430 F4301  NHVAC-3 NHVAC
433 F4301  NHVAC-3 NHVAC
435 F4301 NHVAC-3 NHVAC
438 F&301 NHVAC- 3 NHVAC
530 F4301  NHVAC-3 NHVAC
531 F4301 NHVAC-3 NHVAC
538 F4301 NHVAC-3 NHVAC
539 F4301 NHVAC-3 NHVAC
615 F4301 NHVAC-3 NHVAC
616 F4301 NHVAC-3 NHVAC
617 F4301 NHVAC-3 NHVAC
634 FLI01 NHVAC-3 NHVAC
639 F4301 NHVAC-3 NHVAC
657 F4301 NHVAC-3 NHVAC



REACTOR BUILDING FIRE ZONES AND MVAC SYSTEMS

ROOM

NO

658
664
665
€74
6%0
692
€93
711
716
720
721
722
723
733
734
741
742
743
760
761
762
763
536
633
635
673
730
436
440
481
591
691
659
610
640
680
620
642
630
710
681
740
764
820
840
810

FIRE

AREA

F4301
F&301
F&301
F4301
F4301
F4301
F4301
F4301
F4301
F4301
F4301
Fa301
F4301
F4301
Fa301
F4301
F4301
F4301
F4301
F4301
F&301
F4301
F4302
F&4302
F4302
F&302
F4302
F&4320
F4900
F&4901
F4901
F4901
F6100
F6101
F6200
F6200
F6201
F6201
F6301
F7100
F7200
F7200
F7200
F9200
F9200
F9300

NORMAL AIR
SUFPLY/
EXHAUST
COOLING
SYSTEM
NFVAC-3
NHVAC- 3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAL -3
NKHVAC-3
NHVAC-3
NHVAC-3
NHVAC- 3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
NHVAC-3
EHVAC(C) -3
EHVAC(C)-3
EHVAC(C)-3
EHVAC(C)-3
EHVAC(C)-3
EHVAC(C)-3
NHVAC

NHVAC+T31 (SHDWN)
NHVAC+T31 (SHDWN)
NHVAC+T31 (SHDWN)

NHVAC-1
EHVAC(A)-1
EHVAC(B)-2
EHVAC(B) -2
EHVAC(B)-2
NHVAC-2
EHVAC(C)-3
NHVAC-1
EHVAC(B)-2
EHVAC(B)-2
EHVAC(C)-2
NO

NO

NO

MEANS

OF
SMOKE
REMOVAL
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
NHVAC
EHVAC(C)
EHVAC(C)
EHVAC(C)
EHVAC(C)
EHVAC(C)
EHVAC(C)
NHVAC
PCVE
PCVE
PCVE
NHVAC
EVHAC(A)
EHVAC(B)
ERVAC(R)
EHVAC(B)
NHVAC
EHVAC(C)
NHVAC
EHVAC(B)
EHVAC(B)
EHVAC(C)
AREA 15 OUTSIDE
AREA 15 OUTSIDE
AREA 1S OUTSIDE



REACTOR BUILDING FIRE ZONES AND HVAC SYSTEMS

ROOM  FIRE
NO. AREA
830 F9300

NHVH INPUT
SHVH(FCU) INPUT
EMVAC INPUT
NHVAC INPUT
SHVAC 1%PUT
EHVH INPUT
DWC INPUT

NORMAL AIR

SUPPLY/ MEANS

EXHAUST OF

COOLING SMOKE

SYSTEM REMOVAL

NO AREA 1§ OUTSIDE

FRNON-ESSENTIAL NORMAL SUPPLEMENTAL COOLIN
FRFAN COIL UNIT - NORMAL SUPPLEMENTAL COOL
FRESSENTIAL COOLING SYSTEM

FRNORMAL AIR SUPPLY/EXHAUST COOLING SYSTEM
FRNORMAL SUPPLEMENTAL COOLING SYSTEM
FRESSENTIAL COOLING SYSTEM

FRDRY WELL COOLING

ESA OUTSIDE EMERGENCY SUPPLY AIR



ATTACHMENT &

RESPONSE TC OUTSTANDING TasuE 123

Resolution Status of Specific Statf Comments on Line Iltem
Testing Requirements from Reg Guide 1.68, Rev 2, Appendix A

Reg Guide 1.68

1.a.(2)(d) see Amendment 18, also revisee Subseetion
54.1.14 1o cross-reference 39211

1.a(4) see Amendment 18

1.6 see Amendment 18

1.h.(4) se¢ Amendmert 18

1.h (9) see Amendment 18

1.4.(1) see Amendment 18

1.)(12) see Amendment 18

1.5.(18) see Amendment 18

1.k.(2) see Amendment 18
T.n.(14)(1) see Amendment 18

2.¢C see Amendment 18

2.d see Amendment 18

4 K see new Section 142 12239
4| see Amendment 18

5. see Amendment 18

5n see new Section 14212236
50 see Amendment 18

59 see Amendment 18

S5u see Amendment 18

5w see new Section 14212237
8.x see Amendment 18

2.2 see Amendment 18

gee see new Section 142122 38
59049 see Amendment 18

5hh see Amendment 18



ATTACHMENT G
RESPONSE TO OUTSTANDING ISSUE (99)

DiscHARGES FrOM PLANT AND CONTAINMENT

DURING THE DEVELOPMENT OF AN ACCIDENT, SAMPLES OF LIQUID AND
GASEOUS DISCHARGES FROM BOTH THE PLANT AND CONTAINMENT WILL
BE OBTAINED. CHEMICAL AND RADIOCHEMICAL ANALYSES WILL BE
PERFORMED FOR PROTECTION OF THE HEALTH AND SAFETY OF THE
PUBLIC AND THE PLANT OPERATORS. THESE SAMPLES WILL BE OB-
TAINED FROM THE PROCESS SAMPLING SysTEM, THE POST ACCIDENT
SAMPLING SYSTEMS WILL NOT BE RECUIRED TO OBTAIN THESE SAM-
PLES.

Core _DAMAGE ASSESSMENT

DURING THIS INITIAL PERIOD, INSTRUMENTATION WILL PROVIDE
SUFFICIENT INFORMATION FOR THE OPERATORS TO PERFORM THEIR
DUTIES. FOR EXAMPLE, THE CONTAINMENT HIGH RANGE RADIATION
METERS WILL GIVE INSTANT INFORMATION CONCERNING THE
RADIATION LEVFL IN CONTAINMENT. (TO OBTAIN DAYA FROM THE
PASS SEVERAL HOURS MAY BE REQUIRED FOR SAMPLING AND ANALY-
$EsS.) CALCULATIONS CAN BE PERFORMED TO RELATE CONTAINMENT
RADIATION LEVEL WITH THE PROBABLE EXTENT OF CORE DAMAGE.

CORE DAMAGE ASSESSMENT INSTRUMENTATION IS DESCRIBED IN SEC-
Tion 18.4.6 ofF THE ABWR SSAR. THIS SECTION DESCRIBES THE
SAFETY PARAMETER DISPLAY SYSTEM (SPDS). THE PRINCIPLE PUR-
POSE OF THE SPDS 1S TO AID THE CONTROL ROOM PERSONNEL DURING
ABNORMAL AND EMERGENCY COMDITIONS IN DETERMINING THE SAFETY
STATUS OF THE PLANT AND IN ASSESSING WHETHER ABNORMAL CONDI-
TIONS WARRANT CORRECTIVE ACTION BY OPERATORS TO AVOID A DE-
GRADED CORE. DISPLAYS OF CRITICAL PLANT VARIABLES SUFFI-
CIENT TO PROVIDE INFORMATICON TO PLANT OPERATORS ABOUT THE
FOLLOWING CRITICAL SAFETY FUNCTIONS ARE TO BE PROVIDER AT
THE WIDE SCREEN DISPLAY PANEL IN THE MAIN CONTROL ROOM:

(1) REACTIVITY CONTROL,

(2) REACTOR CORE COOLING AND HEAT REMO'AL FRUM THE
PRIMARY SYSTEM,

REACTOR COOLANT SYSTEM INTEGRIYY,

RADIOACTIVITY CONTROL, AND

(
(
( CONTAMINATION CONDITIONS.

W ~
N - -



THIS INSTRUMENTATION AND THE PASS WORK TOGETHER TO OBTAIN
COMPLEMENTARY INFORMAYION,

AFTER THIS INITIAL PERIOD DURING THE DEVELOPMENT OF AN ACCI-
DENT, THE ABWR PASS WILL BE USED TO OBTAIN SAMPLES OF REAC-
TOR WATER AND CONTAINMENT ATMOSPHERE TO ASSESS THE EXTENT OF
CORE DAMAGE. THE ABWR PASS HAS BEEN DESIGNED TO SAFELY
OBTAIN SAMPLES WITH RADIOACTIVITY LEVELS up 10 1 Ci/G. It
1S EXPECTED THAT SAMPLE RADIOACTIVITY LEVELS WILL BE NO MORE
THAN THIS VALUE APPROXIMATELY ONE DAY AFTER A SERIOQOUS CORE
DAMAGE ACCIDENT., EARLY IN SUCH AN ACCIDENY, THE PLANT IN-
STRUMENTATION IN THE MAIN CONTROL ROOM WOULD BE INDICATING
THAT ABNORMAL CONDITIONS EXIST. IF A REACTOR COOLANT SAMPLE
WERE OBTAINED WHICH HAD EXCESSIVE RADIOACTIVITY, AS MEASURED
BY THE AREA RADIATION MONITOR IN THE PASS AREA, THE PLANT
OPERATORS WOULD USE THIS HIGH RADIATION SIGNAL AS
CONFIRMATORY EVIDENCE THAT SEVERE CORE DAMAGE HAS OCCURRED
AND CONTINUE FOLLOWING THE EMERGENCY OPERATING PROCEDURES.
IT WOULD NOT BE NECESSARY TO PERFORM ANY RADIOCHEMICAL
ANALYSES TO REACH THIS CONZLUSION.

DURING LESS SEVERE ACCIDENTS, IN WHICH ONLY SOME CLADDING
DAMAGE HAS GCCURRED, SAMPLES MAY BE OBTAINED FROM EITHER THE
Process SampLING SysTem or PASS.

NUREG-0737 REQUIREMENTS

Tve AEBWR PASS HAS BEEN DESIGNED TO MEET THE ELEVEN REQUIRE-
MENTS LISTED IN NUREG-0737 EXCEPT AS NOTED IN THE FOLLOWING
TABLE.



REQUIREMENT IN NUREG-0737
(ABBREVIATED)

- -

THE COMBINED TIME ALLOTTED FOR
SAMPLING AND ANALYSIS SHOULD BE 3
HOURS OR LESS FROM THE TIME A DE-
CISION IS MADE TO TAKE A SAMPLE

THERE SHALL BE ONSITE CAPABILITY
TO PERFORM THE FOLLOWING WITHIN
THE 3 HOUR TIME PERIOD:

{A) DETERMINE THE PRESENCE AND
AMOUNT OF CERTAIN RACIONUCLIDES
IN THE REACTOR COOLANT AND CON-
TAINMENY ATMOSPHERE THAT MAY B3E
INDICATORS OF THE DEGREE OF CORE
DAMAGE ;

{B) HYDROGEN IN CONTAINMENT AT-
MOSPHERE ;

(c) DISSOLVED GASES, CHLORIDE
AND BORON IK LIGJIDS;

(p) IMLINE MONITORING CAPABILITY
IS ACCEPTABLE.

FEATURES OF ABWR PASS

- - —————— -

MEETS THE REQUIREMENTS OF NUREG-0737.

MEETS THE REQUIREHENTS OF NUREG-C737.

HYDROGEN IN CONTAINMENT ATMOSPMERE TS
MEASURED BY THE CONTAINMENT ATMOSPHERE
MONITORING SYSTEM.

DISSOLVED GASES ARE DISCUSSED IM ITEM
4 Betow . MEETS THE REQUIREMENTS CON-
CERNING CHLORIDE AND BORON OF
NUREG-0737.

NO INLINE MONITORS ARE PROVIDED IN
PASS.



REOQUIREMENT IN NUREG-0737
{ABBREVIATED)

- ——— - -~

3- SAMPLING NEED NOT DEPEND UPON AM
ISOLATED AUXILIARY SYSTEM BEING
PUT INTO OPERATION.

4- REACTOR COOLANT SAMPLES AND ANAL-
YSES FOR TOTAL DISSOLVED GASES
AND HYPROGEN ARE REQUIPED.

FEATURES OF ABWR PASS

- -

MEETS THE REGUIREMENTS oF NUREG-0737.

DURING A SEVERE CORE DAMAGE ACCIDENT
For THE ABWR, THE REACTOR WATER WILL
BECOME MLIXED WITH THE SUPFRESSION POOL
WATER. THE PRESSURE IN THE REACTONR
VESSEL WILL DECREASE TO APPROXIMATELY
THE PRESSURE WITHIN THE WETWELL AND
THE DRYWELL. AS A RESULT OF THIS DE-
CREASE IN PRESSURE, DISSOLVED GASES
WILL PARTIALLY PASS OUT OF THE WATER
PHASE INTO THE GAS PHASE. DATA ON
GASES DISSOLVED IN THE REACTOR WATER
UNDER THESE CONDITIONS WILL HAVE
LITTLE MEANING IN RESPONDING TO THE
ACCIDENT. DURING ACCIDENTS IN WHICH
ONLY SMALL AMOUNTS OF CLADDING DAMAGE
HAS OCCURRED OR IN ACCIDENTS IN WHICH
THE REACTOR VESSEL HAS NOY BEEWN DE-
PRESSURIZED, PRESSURIZED REACTOR WATER
SAMPLES MAY BE OBTAINUD FROM THE PRO-
CESS SAaMPLING Sv¥sSTeEM. THEREFORE, THE
ABILITY TO OBTAIN PRESSURIZED OR
UNPRESSURIZED REACTOR WATER SAMPLES
FOR DISSOLVED GAS ANALYSES HAS NOT
BEEN PROVIDED.



REQUIREMENT IN NUREG-0737
(ABBREVIATED)

- ——— -~

5- IFr BOTH OF THE FOLLOWING ARE
PRESENT, (A) THERE IS ONLY A
SINGLE BARRIER BETWEEN PRIMARY
CONTAINMENT AND THE COCLING WATER
AND (B} IF THE COOLING WATER IS
SEAWATER OR BRACKISH WATER, CHLO-
RIDE ANALYSIS WITHIN 24 Hours
AFTER SAMPLING SHALL BE PROVIDED.
IF BOTH ARE NOT PRESENT, THE TIME
TO COMPLETE THE ANALYSES IS IN-
CREASED TO0 4 DAYS. ANALYSIS DOES
NOT HAVE TC BE DONE ONSITE.

6- IT MusST BE POSSIBLE TO OBTAIN AND
ANALYZE A SAMPLE WITHOUT RADIA-
TION EXPOSURES TO ANY INDIVIDUAL
EXCEEDING 5 REM FOR WHOLE BODY
AND 75 REM FOR EXTREMITIES.

7- ABILITY TO SAMPLE AND ANALYZE FOR
REACTOR COOLANT BORON MUST BE
PROVIDED.

8- IF INLINE MONITORING IS USED,

BACKUP SAMPLING AND ANALYSIS CA-
PABILITY MUST BE PROVIDED.

FEATURES OF ABWR PASS

- ——————— A ——————— -

MEETS THE REQUIREMENTS OF NUREG-0737.

(NOTE THAT THERE ARE SEVERAL . RRIERS
TO PREVENT CHLORIDE INTRUSION FRUM THE
POWER CYCLE COOLING WATER INTO THE RE-
ACTOR VESSEL. THESE BARRIERS ARE: THE
MAIN CONDENSER TUBING, THE CONDENSATE
POLISHING DEMINERALIZERS AND THE PUMPS
AND VALVES IN THE CONDENSATE/FEEDWATER
SYSTEMS. THESE PUMPS ARE STOPPED AND
THESE VALVES CLOSED DURING UPSET CON-
DITIONS. THUS, BECAUSE BOTH FACTORS
ARE NOT PRESENT, THE TIME TO COMPLETE
THE ANALYSIS IS INCREASED TO 4 pAYS.)

MFETS THE REQUIREMENTS OF NUREG-0737.

MEETS THE REQUIRCMENTS OF NUREG-0737.

INLINE MONITORING IS NOT USED.



REQUIREMENT IN NUREG-0737
(ABBREVIATED)

- ——— - ———— -~ -

9- (A) CAPABILITY TO IDENTIFY AND
OUANTIFY A SPECIFIED NUMBER OF
ISOTOPES OVER A RANGE CF NUCLIDE
CONCENTRATIONS FROM AFPROXIMATELY
1 microCr/ec 7o 10 Ci/s.

{(8) RESTRICT BACKGROUND LEVELS
OF RADIATION IN THE LABORATORY
AND PROVIDE PROPER VENTILATION.

0- PROVIDE ADEQUATE ACCURACY, RANGE
AND SENSITIVITY 7O PROVIDE PERTI-
NENT INFORMATION.

11- (A} PROVIDE SAMPLE LINES WITH
PROPER FEATURES FOk SAMPLING
DURING ACCIDENTY CONDITIONS.

(B) PASS VENTILATION EXHAUST
SHOULD BE FILTERED WITH CHARCOAL
ADSORBERS AND HEPA FILTERS.

FEATURES OF ABWR PASS

e T A ——

CAPABILITY IS PROVIDED TO IDENTIFY AND
QUANTIFY THE DESIRED ISOTOPES IN SAM-
PLES OVER A RANGE FROM APPROXIMATELY 1
microCi/s 1o 1 Cr/6. SaAMPLES OBTAINED
DURING THE ACCIDENT RECOVERY PHASE
WOULD BE WITHIN THIS RANGE FOR MOST
CORE DAMAGE ACCIDENTS. IF THE GROSS
RADIOACTIVITY LEVELS ARE MIGHER THAN 1
C1/G, THIS WOULD CONFIRM THAT SEVERE
CORE CAMAGE HAS OCCURRED.

MeeTs THE REQUIREMENTS OF NUREG-0737

MEETS THE REQUIREMENTS OF NUREG-0737.

MEETS THE REQUIREMENTS oF NUREG-0737.

MEETS THE REQUIREMENTS of NUREG-0737.
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OUTSTANDING AND CONFIRMATORY 1SSUES OF

ABWR DSER CHAFPTERS 1,2,3,9,6,8,19,12,13, 149 and 15
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Accegsibality to ASME Clase 1,
<, and 3 componentg (H.4.2,
& 5)

Modeling &I ABWR containment
rEgting (6. 2.1,2. 1)

ABWK containment design
testang (G.2.3.€)

Dryvell depressurization
1B £ A B0 34
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LeEtE (€, 2. 1.6
Late for guppresgion panl

teEl condstione (&€.2:1,.86)

Clétizacation i asgumptaicns

it 2810

vi@riticaticon i methods uged
to caloulate loads (B, o0 1.6

Justilication or sScalinu
lawg (&.2,1,8)

Additional modeling
asgsumptiang (6. 2. 1. &)

Subtonmpartment pressure
enalyois (6.2.1.7)

fubcompartmnent pressure
analysils inconsirgtencies
L¢3 P

Steam bypass of the
suppreseion pool (&6,2.1.8)

Admainagtretave o «trol of
openinge, doors and hatches

L%~ PR

—Bescolution/Comment

Response provaided

on atteched pages

B84 1, 8. 3viy 5,213, d~is,

:‘02 7. 5-2"17-11
2 2+ A3k 14

HSee Attachment A

See Attachment A

See Attachment A

See Attachment A

See Attachment A

bee Attachment A

seE Attachment A

See Attechuent A

See Attachment A

fee Attachment A

See Attachment A

Responee provided

6.2-50. 55 and B6.2°

5.2+17.2 and

on attached pages
50, 56
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Response Lo gquestions
regardaing containment
isolation sysiem (6.2,.4)

it Lommiatment to GLLs 1, 2,4, 16
i"l’ ‘J‘:‘ ('..'- - 44‘

7 Containment isolation valve
infoermation 16. 2.4)

18 Containment purge system

e R .

design information (6.2.4.1)

Guestion 430, 32

The detlerred response to this
question if provided on attached
pages 20.3-48, 6.5-2 and 6. 5-6.

Quesii 430, 34
Instrumentation requirements for
the secondary containment opeéenings
are contained in Subsection &. 2. 3.9
and discussed on a system by system
baeis i1n each system desecription

Wuestion 43¢, 3¢
The infcormation
1 given un
bagig in
Summary

on isolataion valves
@ sysgtem by ByslLem
Table 3.2-]1 Clagsification

Commatmert to ODCe 1,2,4 end 1&
The ABWR commitments to GDCas 1,
<4 and 1t are contained in Sub-
SPELions 3 1€ dads F Jigaledy
i 1:2:2:4 and ,1.2, 2.7,
respectively

Commitment to GDC 56

Frevious NRC revievs on operating
BWRg and GESSAR I1 have agreed that
suppressgion pool lines connected to
closed loops are sealed agsinst
direct connection t¢ the contain-
ment atmosphere

Valve Condition

Valve condition 18 detaaled on the
aystem piping and instrumentation
di1-gram FRID as locked open closed,
normally open closed and normally
energized deenergized

Valv
See Attachment B

me

See Attachment C
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Atmospheric control system
design (&.2.5)

Capabilaity ¢
purging of t

‘f-—-

§ post-~LULA
he constalnment

-t W

Availabirlity oI hyl "ag2n
recumbiners followin, a
LOTA 6. 2.98)

Chapter 8 issues

P g v e ——— v | R P S g R S S A p————

The flammabiliity vontrol eystem
consiste of redundant salety grade
hydrogen recombinere for post LOCA
combustaible gas cont-.l. The
atmogpheric control systen i1g not
required for perform a LOCA
function and therefore only the
isolation vailves and piping a1 e
safety grade, Thie includes the
wvetvell rupture discs for emergency
containment overpressure venting
vith normally cpen stop valve

BT i » LE
ch g%@dégaﬁﬁtférQSJe}ga'fﬁ*'
Subsection 6. 2. 5. 2.

Following & LOCA the primary con-
tainment pressure will excecd
@.719 psig specified tor nermal
operating vonditions., The normal
cperating purge system for main:
taining the pressure and oxygen
concentration 18 not requared post
LOCA. Tte ELCE conteinment spray
gystemg will control the post LOCA
conts ament prosgure and the
hydrog=n iecombainers will control
the rost 'LOU8 < xygen concentration.
All putge line valves will be
cloges snd any minor leakags drsvn
to the ‘perating o675, This @anor
i€ h4ale ‘S incorporated in the

verall &,5% per day pramary
cantainment leakage specification
3 ¢+ the radiological consequenices
of Lthis lsakage shovn In Subsection
15, 5.9, Design bases are covered
1. Subgection 6.2, 5 1(8) through
6.2, 95.1138).,

kedundant dedicated primary cont-
ainment penelrations are provaided
for esch recombiner as shown in
Figure 6,220 and Subsection

B D Bi: 7

Responge to these i1ssuves will

be provided in & separate document
at the conclusion of the GE/NEKI
Chapter 8 DSER meetings and
telepheone calls.
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Compreseed air system (CAS)
valve number and valve
operator inconsistencres

15 FYRCTE S

loentificeation of CAS comp-
crnent safetly classrfication
(9. %140

ldentaification of CAS failure
modes (Y., 3, 1)

tion o1 CAS valves
(&

aNZ1l compliance ol hagh
ressure nitrogen gas Bupply

yeem 19, 3.1

-
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Reviged PL1De have been transmitted
in letter from K.C. Mitchell to R.C
Fierson dated 2/3/92. Numbering
inconeistencies, including valve
numbere and valve opeératore have
been resclved,

Revised P&1Ds have been transmitted
in letter from K.C, Mitchell to K.C
Pierson dated &/3/92

The inconsistency an Figure &0, 3-295
(page 20.3-354, 30 stiached) has
been colrected,

In the HFIN, 1A and SA systems, all
motor coperated vaelves fail as .18,
unlegs othervise noted and ain
operated valves fail open, unless
othervise noted, In the AC systenm,
all air operated valves fail
closed,

These valves have been changed tlo
motor orerates valveg and are
ncrmally locked closed. They ate
cpened by a low pressure an the
line supplying nitrogen to Lthe ADS
ascumwulators.

The nitrogen supply subsyster,

which ig part of the AC systen, ;
provides oal-Ifree naitrogen with

a moisture content of less than

£ S ppm, Thig nitrogen ie provaided

to the HFIN syster through carbon

steel piping which may not maintain

an acceptable amount of
particulates. Filteres. whaich
remove particles larger than 5
microns, are provided in the HFIN
system piping. Downstream of the
filters the HPIN piping is slain-
lesse steel.

Requirements added to Sulsection
6.7.2 (page 6,7-) attached) and
Subsection 6.2.% (page &, 2-32
attached!).
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Uigcrepancy in adentifaicatacen
of instrument air (1A)
sygtem (9.3.1)

Jugtificetion for particulate
gize fov 1A system (9, 3.1)

Discrepancy an identaification
23 radivective drain transiel
gystem containment asolation
valves (9.3, 8)

cidtslficatlaon of radicactive
drain trangfer syetem check
valyes (95, 3.8)

LrgGyepancy resolution and
rgmpen#nt qualaficataon
reguiramgntas (9, 3, 8)

The first sentence of the response
to Question 430,218 on page

2@, 3-354. 12 nhas been changed to
state that the

ingtrument air system doeg serve
a8 a backup to the HFIN eystem to
operate pneumatically operaced
equipment ingide containment., (The
page changed 18 piroprietary and is
provided under separate cover,

The instrument air systen provides
compressed alr thal has been
filtered to remove particles larger
thar 9 microns. All cumponents
using specifications which state
the S micron ¢riteria. There have
been no problems vwith air quality
at those plants at which the 9
micron ¢riteria has been used,

Figure 11.2-2 hae been revised
and have been transmitted in
letter from R.C. Mitchell to R.C.
Pierson dated 2/3792.

The ECCS equipment room sump
backflow protectien check valvese
have been classified as safetly
class 3 and designed to seigmic
Category 1 and Quality Group C
criteria as ghovwn on revised
Figure 11.2-2 and Table 3.2-1.
(Figure 11.2-2 ie proprietary and
i8 provided under separate cover).

Figure 11,.2~1a has been modified
te show the shower facility
discharging into the HSED receiver
tank. (The changed page i&
proprietary and is provided under
separate cover). The component
qualification requirements have
been added to the PRIDs submitted
in letter R,C. Mitchell to R.C.
Fierson dated 2/3/92. An inter-
face requirement has been added to
attached page 9.3-13.2 which
require monitoring of the non-
radicactive effluents. (Page
9.3-13,2 48 proprietary and
providec under separate cover).
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79 Safety related designation Jtem (1) of Subsection 9.3.12.1

ef arsan system (9, 3,8) states that only a partion of the
! drain trengfer syslen ig considered
1 i safety-related,
&g Frovisions for toronade masgile The USER has alresdy indicated that
avzZiliary supprrt systems damage toc the vent pipe assenmbly
LS. D, 4,39 vould have no adverse safely

! consegquencer. In addition, each
diegel generator has its own day
tank, which is locateld inegide Lhe
reactor building. This provides

. ancther level of protected fuel
supply for each diesel generator.
Alsw, there are Lhree independent
diesel generator systems, any one
of vhich can sefely shut down the
plant, For these reasons, no

pecific migsile protection 16
, provided for each vent pipe, nor 1g
i congidered necessury.

Bda Tt and Calibravtion The diesel generator uniis are
frevuesncies (9,.5,4.1) tested per Regulatory Guide 1.108,
ag delineated in Subsections
14.2.12,1.48.3 (precp) and 16.11,1

: {surveillance ~ see pageg 16.11-10Q
: . through 15.11-19).

ne=g Guide 1.1@8 unambinuously
detfines "diesel genersator unate® as
both the diesel generator and ats
i auxiliaries. Generally, the
sucoessiul operation 0f the
auxiliaries 1s confirmed by the
successful testing of the complete
unite, Testing i the gudiliaraies
ig therefore ceoincident with that
of the diesel generaicors, and is
done at the same frequency.
Separate surveillance testing ie
required for fuel transfer
equipment and the storage and UJday
tanks. The surveillance frequency
for thia equipment is given 10

i Subsection 16.11.3 (pages 16, 11-24
and 16.11-25),

kb | b o el S T i
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4 a1 Interface requirement for There are two transfer pumps

; DG fuel val transier pump pruvided vith each diesel generator
- nutive power (9,95.4.2) unit, These have been added 10

| the attached Figure 9.5-6 (page

: : P.5-18) in response to Issue 83,

; . The pumps are motor-driven.

T S e IV T RNy fr e P P b L Fr e =
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Item (1) of Subsection 2.5,13. 3 has
beern deleted on ettached page
9.5~10.6, and item (a’) of Response
Lo @uestion 430.274 (page 20, 3-359)
hae been appropriately modified.
Page 20.3-259 18 proprietary and is
provided under separate cover.

82 Verification of interfaces A nev Table 8.3-11 "Diesel
and instrumentation Generator Alarmse® (g being addec
digerepancies (9.9.4. ) in conjunction with the Chapter 8
DSER review. A *LOW LEVE!.. ~ FUEL

STORAGE TANR® alarm is included
in thig table:. Alsc, the firat
sentence of Subsection 9.5.4.5
{page 9.5-4.2) and

interface item 9,35,13.5(<d) {page
3.5-10,6 attached) have been
modified teo shov Lhe storage
tanks, Alsp, a stick guage eymbal
has been added, @long with the
gtorage tenk i1tselsf, to Figure
5,96 {(page 9.5-18 attached
tFPage 9.5-~4,.2 18 proprietary and
provided under separate cover..

..:_" Flwure 3558 discrepancies Figure 9.5-€ (page 9.5-16 attached)
- P TN S has been modified to show the 7 day
storage tank, snd ssaocilated
instrumentation, pumps, valves and
paping,

The sentence "Connection far an
opticonal motor-driven fuel 9al
booster pump are also provadec
was added firet paragraph o1 page
©.5%+4,1. (Thas page is proprietary
and 48 provided under sejparate
sover),

i A temperature indicator has been

| added to diecherge line of the fuel
il tank in Figure 9,3-6 (page
S.5-18 attached).

| &4 Intertace requirement for New interface Subsection 9.5, 13,13
veriiying day tank full (page 9.5-10.7 attached! hasg been
9, 5. 4,2) added for diesel fuel refueling
procedures.
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Discrepanciea in SSAR regard-
ing jacket circulating water
pump (9,5,95)

Interface requirement fo
temperature gensor (3, 9.

o~

S oogling water heat
w

réroves capacity (9.9,

"

Dozumentation of DO start-
Aing air syeten iilter
arrangement (2,95,6)

DG sterting asr Eystem
interface regquirements
(9 D61

‘o

Subsection 9.5,5.2 (page 5.5 9)
hag been modified and

the worde "motor driven have been
deleted from both jacket wvater
pumpe on Figure 9.5-7 (pape % 5-19
attached). The interface require-
ment i€ correct in thet the type of
jacket water pump i1s dependent on
the specifiic diesel manufacturer,
(Page 9.5-5 is proprietary and is
provived under separate cover?.

See revised Item (2) ot Subsecticon
89.5:.13.¢6 (page 9.5-10.6 attached),

Subksection 9,%5,13.6 requires a
table to be provided which
identafies the desagn flov and heat
removal reguiremente for the diesel
generator cowling wvate:r eysetem,

With regard tec the keep varm
geystew, Subsection 9.5.%.2 (page
“.59) hag been modified
acoordingly. (Fage 9.%-% is
proprietely and is provided under
BEparate covelr (.,

Also, the worde *MOTOR~DRKIVER" wvere
added the keeg-warm pump gymbol oON
Figure 9.5-7 (page 9.0-16

attached)

Alec, the cold start tine
(consigtent with Chapter & L iR
regulution? hag been changed Lrobn
12 to 2Q geconds (page 9,5-T,1)
Thig page is propraistary and isg
provided under separate cover),

Eee nev Note 4 on Figure 2.5-¢&
(page 9,9-20 attached!.

See nevw items (7) and (&) added
to Subsection 9.5.12.5 (page
9,5-10. 6 attached ..

Alw.o, the "reacdy to load" statis
tr.ongigtent with the Chapter &

DEER resolution) has been chanped
on page 9.5-6 from 13 to 20 seconds
(Thie pege is proprietary and is
provided under sé¢parate cover ).
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9%

Umigsion of reference to
21r compressor diacharge
coodlers (2.5.7)

Omigzaon of DG lubracation
gyatem level indication
73

Jdentificaticon of design
criteris az interiace

(&, 5. 29

Fegquilremenis

isssiiacataon of cumpenents
the DG lubricatisn eyatem

v -

w el W

{

Identitication of ASME and
ANS] camponents (9.5,.7)

Selecticon of & combuation
3iz f1iovw cepacity (9.5.8)

2 cembustaon a8ilr Antske

and exhavet system pro-

visions for tornado
igsiiles (% 5.8)

e T g T

See modified second sentence of
Subsection 9.5, 6.2 (page 9.5-&)
{This page i1g proprietary and is
provided under separale cover),

The flow transmitter (FT) shown

on the lube oil sump tank on
Figure 9.%-9 (page 9.5-1 attached’
16 an errcr and corrected to "LT.
Also, a locally mows [ 17007
indacetor (LI1) has been added to
this figure.

ITtem 5 ot Subsecbics 23
9,%-10.6 attached) has
claraified.

9 $2v® 1Epde
been

Subsectaon 9.% 8.2,1 {(page 9. -8B}
lieg heen expanded 10

include protection againel crank
expicsions. Thig page 18
propragtary and is provided uvnder
geparatle cover .

The response to Wuestion 456,234
on page 2@. 3~3€Y was modified
accordingly., (Thisg page is
proprietary end ag provided under
separate cover .

Note 2 of Figure 9.5-9 (page 9, 5-21
attsched! has been expanded tu
identify the requirements of

ANGT B3l, 1. Also, ltem 4 of the
Fesponse to Question 430.271 (page
20, 3-357 has “een appropristely
modified, (Page 20,3-357 1is
proprietary and is provaded under
geparate coverl.

See response Lo putstanding issue
93.

Response 18 provided in new
Item (€) of Subsection 9.%5.135.5
(page 9,5-12.6 attached!.

Regponse provided in revised
Subsection 9.%5.8.1 (page 9 S-B7
{(This page is proprietary and is
provided under geparate cover.
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TABLE 1.8.20
RGs Applicable to ABWR (Continued)
ARWR
Appl.  lssued  Applh
RGNo.  Regulatory Guide Tite Bee  Raie  cabld  Lonunenl
160 Desigo Response Spectrs for Seismic Design 1 BN Ve
of Nuclear Power Plants.
161 Damping Values for Seiwmic Design of Nu- 0 10/73 Yes
tlear Power Planty
162 Maboual luitiation of Proteaive Actions 0 10/M Yes
163 Electric Penetration Asseanblies in Contain- 3 2/87 Yes
ment Structures of Nuclow Power Plants
164 Quality Assurance Regairements for the De- Superceded See Table
sign of Nuclear Power Plunits 17.041
165 Materials and Inspections for Reactor Ves- 0 10/73 Yes
sel Closure Studs
168 Initial Test Programs [or Water-Cooled ¢ B/ Yes
Reactor Power Planis
1681 Preoperational and Iritial Startup Testing 1 /7 Yes
of Feedwater and Condensate Systems for
Boiling Water Reactor Power Plants.
1682 Initia) Startup Test Program to Demonstrate 1 /%% Yes
Remote Shutdown Capability for Water-Cooled
Nuclear Power Plants,
0 a/tz
1683 Preoperational Testing of Instrument and - AR Yes
Conirol Al Systems
1.69 Concrete Radiation Shields for Nuclear Po- 0 12/13 Yes
wer Plants.
170 Standard Format and Content of Safety Ana- k! 11/7% Yes
Ivsis Reports for Nuclear Power Plants.
1M Welder Qualifications for Areas of Limited 0 12/7 literface
Accessibility,
1”2 Spray Pond Piping Made From Fiberglass- 2 11/78 Yes
Reinforced Thermosetting Kesin
Amendmen: 14 ) Bl
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Eriecipai Component®
1 Main Contrel Roum Panel

1. Panels

*>

Clectrical Midulss with
safety-related function

3 Cable with cafery-relaizd
function

4 Other mechanical and
electrical modules

. 12 Local Coutrol Panels

1. Pancls or Rucks

"

Electrica: modules with
safety related function

A Cable with safery-related
funct’ o

4 Other mechawcal and
eleatrice! modules
KI Redioactive Drain Traosler System
1. Drain piping including supports
and valves - radinactive

2. Drao piping including supports
and valves - nouradioactive

620

3 Piping and valves - contain-
menl isolation

. 4 Other mechanical and
. electrical modules

wp b *|ow

Arwrdment l" 2

SIIN

N

“'TV')\ 5. ECL&Q w&wuﬁ toow 3

L

'r\oh gk Jalves

OR——— - %

TABLE 321
CLASSIFICATION SUMMARY (Continued)

CSCX

CSCX

CSCX

CSCX

Quality
Group Quality
Classl Assurance

fcation®  Requitsment®

B/E

Selsmic

ZRALLIGAL
haolgs

(aa) i
( %

(a2) -
I3

m | B

»

P i
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years in BWR applications Extensive laboratory
(ests have demonstrated that XM 19 s s suitable
material and that 11 s rESIAIRRL 1O SITRSS
cottosion o 8 BWR spvirontient

L) Interfaces
4421 CRD Inspection Program

The CRD inspection program sball include
provisions 1o detect inciprent defects before
they could become serious enough 10 cause
operating problems. (See Subsection $5122)

The CRD vosyie ane CAD bo\hn}
are meludad (n dhg nservice
mlpcr.‘r\on progyaws . (Gee
~able €.2-9 Sﬁsllm I vh v 0l ©
B11/812] CRD bolhwe s
available For ngarvice
Q.,aw\.mowhop; éur\‘na v\o'rm.\\-j
g;\,\‘gw\gd of ¥+ wainfiwonee.,

Amengment |f
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SECTION &2
CONTENTS (Continued)

Section Title Page
524323 Surfece Examinations 217
§24324 Volumetsic Ultrasonic Direct Examination 2171
$24328 Alternative Examingtion Technigues 2171
thate  FuRERI Al frovmest St meshae § L
$244 abpection 1nier s at i $2:171
5243 Evaluation of Examination Results §2:171
§246 System Leakage and Mydrostatic Pressure Tests §2:171
2461 System Leakage Tests §2:171
2462 Hydrostatic Pressure Tests §2:172

Code Exemptions §2-172

Relief Requests $ Z-I’N

Reactor Pressure Vessel Nozzles 53172

Reactor Pressure Vessel Botiom Head Weld 52172

Reactor Pressure Vessel Bottom Head-to-Shell Weld $2173

Core Cooling Systems Leakage Detection 5218
5251 Leakage Detection Methods 5218
52511 Deteciion of Leakage Within

Dirywell £2:18
52512 Detection of Leakage Exteral

1o Drywell 5219
5252 Leak Detection lastrumentation

and Monitoring 5220
52521 Leak Detection Instrumentation

and Monitoring Inside the Drywell s

Amendment 13

29



In

i ————— i —————— et

ABWR
Standard Plent

radiography or UT, the length of the weld to
be examined shall include the location least
favprable for the welder

Records of the results obtained in welder
accessibility qualification shall be as
certified by the manufaciurer or installer,
shall be maintained and shall be made
accessible 1o autborized personnel

Socket weld with a S0A pomioal pipe size and
under are excluded from the above
requirements

(a) For acces ibility, when more restricted
access conditions than qualified will
obscure the weldet's line of sight 1o
the extent that production welding will
require the use of visual aids such as
mirrors, The qualification test as.
sembly shall be welded under the more
restricted access conditions using the
visual aid required for production
welding

(b) GE complies with ASME Section [X

(3 Surveillance of accessibility qualification

tequirements will be performed along with

normal surveillance of ASME Section IX
performance qualification requirements.

£2.0.45 Regulatory Guide 1.66:
Nonds structive Examination of Tubular Products

For discussion of compliance wite Regulatory
Gude 166, see Subsection 52333,

£.2.4 Preservice and Inservice
Inspection and Testing of Reactor
Coolant Pressure Boundary

This subsection describes the preservice and
inservice inspection and system pressure test
programs for NRC Quality Group A, ASMF Boiler
Class 1, items.* It describes those programs

implementing the requirements of Subsection IWB
Pressure VeauCo‘c,Scctio:@ X1

* Jtems as used in this subsection are products
constructed under a Certificete of Authorization
INCA-3120) and material (NCA-1220). See Section
11, NCA- 1000, footmote 2.

Amendment 17

£2.4.1 Class ) System Boundary
£2.4.1.1 Definition

The class | svstem boundury for both
preservice and inservice inspection programs and
the system pressure test program includes all
those items within the Class 1 and Qualuy Group
A boundary on the piping and instrumentation
drawings (P&IDs) jl‘m boundary includes the

following: T @

(1)
(2)
(3
(4)

Reactor pressure vessel

Portions of the main steam sysiem
Portions of the feedwater system
Portions of the standby ligquid control
pvslem

Portions of reactor water cleanup system
Portions of the residual heat removal system
Portions of the reactor core isolation
copling system

Portions of the high pressure core flooder
system

(5)
(t)
(M

(%)

Those portions of the above systems within
the Class 1 boundary are those items which are
part of the reactor coolant system up to and
including any and all of the followiog

(1) the outermost containment isclation valve in
the system piping which peoetrates primary
reactor containment.

the second of two valves normally closed
during normal reactor operation in system
piping which does not penctrate primary
reactor containment,

the reactor coolant system safety and relief
valves,

(3)

the main steam and feedwater system up to
and including the outermost containment
isolation valve.

(4

£2.4.12 Exclusions

Portions of systems wituin the reactor
coolant pressure boundary, as defined 10
$£2.4.1.1, that are excluded from the Class 1
boundary,are as follows:

A

|




INSERTS FOR PAGE B.2-\S.1

@ The ASME Code requirements provided in this section for

nformation are based on the 1989 Edition of ASME Section
X1. The preservice and inservice inspection reguirements
and accepted Code Editions and Addenda are specified by 10

CFR, Section 50.5%a,

Qg, pased on 10 CFR (1-1+-90 Edition) and Regulatory Guide
.26, Revision 3,

Qs, pased on 10 CFR (1=1-9%0 Edition),



(1) thase components where, in the event of
pos.ulated failure of the component during
pormal reactor operation, the reactor can be
shut down and cooled down in an orderly
mannet, assuming makeup is provided by
the reactor coolant makeup system only, and

(2) components which are or can be isolated
from the teactor coolant system by two
valves (both closed, both open, or one closed
and one open). Each such open valve s
capable of avtomatic sctuation snd if the
other valve is open its closure time is such
that, in the event of postulated fallure of the
component during normal reactor operation,
each valve remains operabie and the reactor
can be shut down and covled down in an
orderly manner assuming makeup is
provided by the reactor coolant makeup
system only

£2.42 Accessibility

All items within the Class 1 boundary are
dnigncdwrto provide
access for the examinations required by ASME E
Section X1 TWEB 2800 Hemadorsdmohibe
distan g .

-
£2421 Resctor Pressure Vessel Access

Access for examinations of the reactor
pressure vesse! (RPV) is incorporated into the
design of the vessel, biological shield wall and
vesse! insulation as follows

(1) RPV Welds Below the Top Biological Shield
Wall

The shield wall and vessel insulation behind
the shield wall are spaced away from the
RPV outside surface to provide access for
remotely operated ultrasonic examination
devices as described in Subsection §2432.1
Access for the insertion of automated
devices is provided through removable
insulation panels at the top of the shielu wall
and &t access ports al reactor vessel nozzies.
Platforms are attached 1o the bioshizld wall
1o provide access for installation of remotely
operated nozzle examination devices

Ay dment 13

LALIIOAR

~BtrL

(2) RPV Welds Above Top of the Biological Shicld
Wall

Access 1o the reactor pressure vessel welds above
the 1op of the biological shield wall is provided by
removable insulation pantis. This design provides
reasonable access for both avtomated as well ac
manyal ultrasotic examnation

(3) Closure Head, RPV Studs, Nuts and Washers

The closute bead is dry stored during refueling
Removable insulation s designed to provide access
for mangal ullrasonic examinations of closure bead
welds RPV suts and washers are dry stored and
are accessible for surface and visual (VT-1)
examination, RPV studs may be volumetrically
examined ip place of when removed

(4) Bottom Head Welds

Access 10 the bottom bead o shell weld and bottom
bead seam welds is provided through openings i
the RIV support pedestal and removable insuletion
panels around the cylindrical lower portion of tbe
vessel. This design provides access for manual ot
avtomated ultrasonic examination equipment.
Sufficient access is provided Lo partial penetration
nozzle welds, i.e., CRD penetrations,
instrumentation nozzles and recirculation internal
pump peneiration welds, for performance of the
visual, VT-2, examination during the system leakage
and system hydrostatic examioations

(5) Reactor Vesse! Support Skirt

The integra! attachment weld from the suinber four
shell course forging to the RPV skirt will be
examined ultrasonically. Sufficient access is
provided for either masual or sutomated ulirasonic
examinatioa. Access is provided to the balance of
tbe support skirt for performance of visual, VT-3,
examination,

£2.422 Piping, Pumps Valves and Supports

Physical arrangement of piping pumps and valves
provide personnel access 1o each weld location for
performance of ultrasonic and surface (magnetic
particle or liquid penetrant) examinations and sufficient
asccess to supports for performance of visual, VT-3,
examination Working platforms are provided in some

52186
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(INSCRYTS FOR PAGE §.2-17

QE) For the preservice examination, all of the items selected

or inservice examination shall be performed once in
accordance with ASME Section XI, IWB-2200 with the exception
of the examinations specifically excluded by ASME Section X1
from preservice regquirements, such as VT-3 examination of
valve body and pump casing internal surfaces (B-L-2 and
B-M-2 examination categories, respectively) and the visual
VT~2 examinations for categories B-E and B~P.

{G/ Ultrasonic examination of the RPV will be conducted in
accordance with applicable ASME Section XI requirements,
including qualification of ultrasonic examination systems in
accordance with an accepted industry program implementing
the rules of Section XI, Appendix VIII.
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additional sccess shall be provided as pecessary to
enable pbysical contact with the item in order to
perform the examination. Remote MT and PT
generally are pot appropriate as a standard
examination process, bowever, boroscopes and
mirrors can be used at close range (o improve the
sogle of vision. As a minimum, losulation
removal shall expose the area of each weld plus ot
Jeast 152mm from the toe of the weld op cach
gide Insulation will generally be removed dmm
on each side of the weld

£2.432.4 Volumetric Ultrasonic Direct
Examination

Volumetric ultrasonic direct examination
shall be performed in accordance with ASME
Section X1, IWA.2232. lno order to perform (he
examination, visual eccess (o place the bead and
shoulders within S08mm of the area of interest
shall be provided where feasible. Nine inches
between adjacent pipes is suffic.eni spacing if
there is free access on each side of the pipes. The
transducer dimension bas been considered: @
Mmm diameter cylinder, 76mm long placed with
access at & right aegle to the surface to be
examined The ultrasonic examingiion instrument
bas been considered as a rectapgular box 305 x
30¢ x SO8mm located within 12m from the
transducer Space for a second examiner (0
monitor the instrument shall be provided if

pecessary.

tasulation removal for inspection is to allow
sufficient room for the u'trasonic transducer to
scan the examination area. A distance of 2T plus
152mm where T is pipe thickness, is the miumum
required on cach side of the examiation area The
insulation design generally leaves 406mm on each
side of the weld, which exceeds minimum
requirements.

£243225 Alternative Examination Techoigues

As provided by ASME Section XI,
IWA-2240, alternative examisation methods, a
combinatior of methods, or newly developed
techaiques may be substituted for the methods
specified for a given item in this section, provided
that they are demorstrated to be equivalent or
superior to the specified method This provision
allows for the use of newly developed
examinaiion methods, techniques, etc, which

Amendment 15
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way result ip improvements in examination relabiliny
and reductions W personne! exposure

£2423 Duva Recording

Manual dats recording will be performed where
wanual ultrasonic examinations are performed
Electronic date recording and compansion apalysis are
to be employed with automated wlirasonic examination
equipment. Sigoals form each ultrasonic trapsduce!
will be fed into a data acquisition system i which the
key parameters of any reflectors will be recorded. The
data to be recorded for masual and sutomated wethods
are

(1) Location

(2) Position

(3) Depth below the scanning surface

(4) Lengh of the reflector

(§) Transducer data including angle and frequency
(6) Calibravon data

The data so recorded shall be compared with the
tesults of subsequent examinations 10 determine the

behavior of the reflector. —
<\ H

-ft—
£2.4.4 lospection Intervals

The inservice inspection intervals for the ABWR
will conform to lnspection Program B as described in
Section X1, IWB-2412. Excent whete deferral is
permitied by Table IWB-2500-1, the percentages of
exarinations completed within each period of the
interval shall correspond 1o Table IWB-2412-1. Hems

€245 Evaluston of Examin~tion Results

Examination results will be evaluated in accordance
with ASME Section X1, T'WB-3000 with repairs based
on the requirements of IWA-4000 and IWB-4000
Re-examination shall be conducted in accordance with
the requicements of TWA-2200. The recorded results
shall meet the acceptance stzadards specified in
TWB-3400-1.

82 44 System Leakage snd Hydrostatic Pressure Tests

£2.46.1 System Leskage Tests

As required by Section X1, TWB-2500 for Category
B-P, a system leakage test shall be performed

$31%1
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(ﬁ. 5.2.4,.3.4 Qualification of Personnel and Examination

Systems for Ultrasonic Examination

Personnel performing examinations shall be gualified in
accordance with ASME Section X1, Appendix VII.
Ultrasonic examination systems shall be qualified in
accordance with an industry accepted program for
implementation of ASME Section XI, Appendix VI1II.

{1/ An example of the selection of items and examinations to
be conducted within the 10-year intervals are described in
Table $.2-8. Supplemental examinations recommended in GE
Service Information Letters (SILs) and Rapid Communication
Service Information Letters (RICSILs) for previous BWR
designs are not applicable to the ABWR. The ABWR design has
either eliminated the components addressed by the SIL or
RICSIL, e.g., Jet pumps, or has eliminated the need for the
examination by eliminating creviced designs and using
materials resistant to the known legradation mechanisms,
such as intergranular stress corrosion cracking, upon which
the SIL and RICSIL examinations were based.
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in accordance with IWB-£221 oo all Class |
components and piping within the pressure
retaining boundary following each refueling
outage. For the purposes of the system Jeakage
test, the pressure retaining boundary is defined i
Table IWB-2500-1, Category B-P, Note 1. The
system leakage test shall include & VT.2
examination in accordance with IWA-5240. The
system leakage test will be conducied
approvimately at the maximum operating
pressure and temperature indicated in the
applicable process Now diagram for the system as
indicated in Table 1.7-1. The systemn bydrostatic
test (Subsection $24.6.2), when performed is
acceplable in bew of the sysiem leakage test

2462 Hydrostatic Pressure Tests

As required by Section X1, IWB-2500 for
Category B-P, the hydrostatic pressure test shall
be performed ip accordance with ASME Secticn
['WB-£222 on all Class 1 components and piping
within the pressure retaining boundary once
duting each 10 year inspection interval For
purposes of the hydrostatic pressure test the
pressure relaining boundary is defined in Table
I'WB-2500-1, Category B-P, Note 1. The system
bydrostatic test shall include a VT2 examination
in accordance with TWA.5240. For the purposes
of determining the test pressure for the system
bydrostatic test in accordance with TWB-5222 (a),
the nominal operating pressure shall be the
maximum operating pressure indicated in the
process Now diagram for the suclear boiler
system, Figure 5.1.3.

£2.47 Cole Exemptions

As provided in ASME Section X1,
IWB-1220, certain portions of Class 1 systems are
exempt from the volumetric and surface
examination requiremeots of IWB.2500. These
portions of systems are specifically identified in
Table $.2-8.

£2.45 Relief Requests
£2.4581 Reactor Pressure Vessel Nozzles

Due to the inherent geometry of the RPV
| pc2zles, some portion of the pozzle-to-vessel
\ weld required volume as specified in ASME

b

Amendment 1)
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Section X1, Tabde TWB- 25001 for category B-D, will te
inaccessible for wirasonic examination. The wltrasonic
examination is conducted from the outside surface of
the RPY and as such, the outside radius of the nozzle
forging limits tue mevement of the ultrasopic search
unit. The typical scan limitation resulting from this
gerometry is tlustrated io Figure 527 The extent of
the examination coverage limitation for each nozzle will
be determined during the presvevice examination of the
RPV pozzle to-vessel welds

£2.452 Reactor Pressure Vessel Bottom Head Weld

Access to the bottom bead weld for ultraconic
examination is Jimited due to pepetrations in the
bottom bead for the reacior internal pumps, control rod
drives and incore monitors. Partial coverage will be
possible. The extent of the examination coverage
limitation for each nozzle will be determined during the
preservice examination the RPY bottom bead weld

£2 442 Reactor Pressure Vessel Bottom Head to-Shell
Weld

Access 10 the RPV bottom head-to-she!l weld for
wtrasonic examiaation is Lmited due to the proumity of
the RPV skirt pedestal oo the shell side, and the curved
surface of the bottom head itself interferes with
examination from the bottom bead side of the weld
Only imited examination coverage can be achieved on
this weld, bowever, the actual extent of the examination
coverage will be determined during the preservice
examination of the RPV bottom head-to-shell weld
_/

A

\

1
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Table 5.2-8
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Quality | Systems System Systes PRiD Sec. XI items fxam
Group Nuymber Title Description Diagras fxam Cat. framined Me thod
3 B11/821 | Reactor | Reactor Pressure Vessel figure
Pressure $.1-3
Vessel/ | Vessel Shell Welds B A Welids ut
Nuclear (Note 7)
Boiler Vessel Head Welds B-A Welds ut
{Note 7)
Shell-to-Flange Weld B A wWeld Ut
kead-to-Flange Weld B2 weld ur, m
Nozzles for: B O Welds, ut
Main Steam, Feedwaler, inner
SD Outlet, CCS(Flég.) & Radius
SD Inlet, SD - RWCU
SD Outlet, TCS{Spray) &
SO Inlet
Nozzles for CRD, RiP & B8t fxternal ¥i 2
Instrumentation Surfaces (Note 8)
> 2-G-2 Bolds v T2
Closure Head Nuls 861 Myl s L2
Closure Studs B-G-1 Studs ur, .
(Note %)
Threads in Flange B-G-I Threads ul
Closure Washers, Bushings B-G-1 vi-i
integral Attachments B M Welds Ut or W1
(Note 10}
Vessel Interior BN Vessel ¥vi 3

{Note i1}

HANHY

bl |
Ao iewe?



isolatable portions of the following systems
SLC, RHR, MPCF, snd RCIC. The rehiefl valves
will be selecied in accordance with the rules set
forth in the ASME Code Section 111, Class 1, 2,
and 3 components. Other applicable sections of
the ASME Code, as well as ANSL APL and ASTM
Codes, will be followed.

$.4132 Description

Pressure redief valves huve been designed and
consttucied ip accordance with the same code
¢less as that of the line valves in the system

Table 3.2:1 lists the applicable code classes
for valves. The design criteria, design loading,
and design procedure are described in Subsection
303

£41300 Safety Evaluation

The vee of pressure-relieving devices will
sssure thet over-pressure will not exceed 10%
above the design pressure of the system. The
pumber of pressure-relieving devices on g svstem
or portion of & system has been determined on
this basis

£4.1304 (Deleted)

£.4.14 Componeat Supports

Support elements are provided for those
components included in the RCPB and the connected
systems,

£44.1 Safety Design Bases

Design lcading combinations, design
procedures, and acceptability criteria are as
described in Sabsection 393, Flexibiliry
calculations and seismic analysis for Class 1 2,
and 3 components are Lo be confirmed with the
appropriste requirements of ASME Code Section
1.

Amendmeni 18
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Support types and materials used for
fabricated support elements are to conform with
Sections NF. 2000 snd NF-3000 of ASME Code
Section 111 Pipe support spacing guidelines of
Table 1211 4 of ANSI B31.1, Power Piping Code,
are (0 be followed.

£4042 Description

The use and the location of rigid-type
sUppoits, variable or constant spring-type
supports, snubbers, and anchors or guides are 1o
be determined by fNexibility and seismic/ dynamic
stress apalyses. Component support elements are
manulacturer standard items. Direct weldment 10
thin wall pipe 1 10 be avoided where possible

4040 Safety Evaluation

The lexibility and seismic/dynamic analyses
are 1o be performed for the design of adequate
component support systems including all tran:
sient loading conditions expected by cach
component. Provisions are 1o be made to provide
spring-type supports for the initial dead weight
loading due to hydrostatic testing of steam
systems (o prevent damage to this type support

£.4.14.4 Inspection snd Testing __
oYy & T2 EELE T
After completion of the installation of a
support system, all banger elements are 1o be
visually examined to assure that they are in
correct adjustment to their cold nlun*‘_,.'
posiion. Upon hot start-up operations, ftherma
growth will be observed to confitm that
spring-type hangers will function properly
between their hot and cold setting positions.
Final adjusiment capability is provided on all
banger or support types. Weld inspections and
standards are to be in accordance with ASME Code
Section 1. Welder quahfications and welding
procedures are in accordance with ASME Code
Section IX and NF-4XX [ ASME Code Section 111

£4.15 References

4

veitl s

1. Design end Performance of General Eleciric
Boiling Water Reactor Muin Steam Line
Isolation Valves, General Electric Co.,
Atomic Power Equipment Department, March
1969 (APED.5750)
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Table 6.2.9 Secondary Containment Penetration List’

Penetration
Nur

Ll R R R P

— -
-

—
L

=
R

1t
]ﬂ
8
19
20

-
~

an
L

23
M
s
26
27
2%
29
X
k3|
32

13
38
37
39
40
4]
4
43
4

47

Name

KECW (B)
RCW (B)
HPCF

SS

RD (LCW)
RD (SD)
RD (HCW)
™V

RCW (A)
RCW (A)
RCW (()
RCW (L)
HPCF
MUWC
CRD
CRD
SPH
RCW (B)
RCW (B)
RCW (B)
RCW (B)
MS

SA

1A

n'l

RCW (A)
RCW (A)
RCW (A)
RCW (A)
HSR
RCW (€)
RCW (C)
RCW (C)
RCW ()
HS§

MS
LCW (FPC)
LCW (CUW)
RCIC
MS (4)
FDW (2)

HVAC Exhaust
HVAC Supply
Controllod Access(2)
Equipment Lock
Railroad Car Door

HS
HWH

Elevation
(mm)

K200
8200
K200
B2
B200
8200
K200
-£200
8200
K200
K200
8200
200
K200
K200
K2
B200
<1700
1700
<1700
1700
1700
1700
1700
1700
30
<1700
<1700
1700
1700
1700
1700
1700
<1700
48K
4800
A8
ax
AN
16191
13810
27200
31700
12300
12300
12300
12300
12300

AL AN

RIS " . 7%

Dinmeter
(mm)

Wy
Ly
(21
S0
L)
65
150
250
(LY
ey
§50
$50
“x
250
150
S0
150
150
150
20
2
80
65
50
150
150
150
200
200
150
100
10
200
200
150
8
150
150
50
700
[y
-
i
Vo
*
N
150
150

6.2-50.5%
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Table 6,29 Secondary Containment Penetration List’ (Continued)

Penetration Name Elevation Dismeter
Number (mm ) (mm)
4u HWH 12300 150
S0 HNCW 12300 200
s1 HNCW 20 20
82 MUWP 4R 150
53 AC 4800 S0
54 AC AR 250
1 HWH 480 S0
5 HWH AR 50
57 Cabletrays 24500
b Cabletrays 12300
§9 Cabletrays a0

Note: 1. This Table provided in response to Question 43034
- 1 \\e!,c N\AQ C_fg;ﬂs.\ﬁ) \‘\"-\\ . 5‘,\‘ h*_}. ‘_\“.. (RJ e
SC‘C‘*\Q.* \/C‘\\‘e-" A 4‘“ UC"H“ lbca‘ WA O N or "8

“ @ v'Cw‘c*Q (Vs Con“ro‘ b‘oc.\ﬂ\\ Mo.\\'*v« bl B

5w ""‘,ﬂ.e\’Q dobv’f 0O R \MC\\._‘O."J AW +l\a CC.\*fC\
coowa os per Subsechion 13.6.3.4,

~

Amengmen! 14 6.3-80 8¢
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(8)

(6)

(M

(8)

®

producing the design-basis bydrogen and
oxygen bas occurred.

The bydrogen generation from metal-water
reaction is defined in Regulatory Guide 1.7.

The hydrogen and oxvgen generation from
radiolysis is defined 10 Regulatory Guide
1.7,

The ACS establishes an inert atmosphere
throughout the primary containment following
an outage or other occasions when the
containment bas been purged with air to an
oxyged concentralion greater than 3.5
percent.

The ACS maintains the primary containment
ofkygen concentration below the maximum
permissible lisit per Regulatory Guide 1.7
during normal, abnormal, and accident
conditions in order to assure an inert
atmosphere.

The ACS also maintains a slightly positive
pressure in the primary containment during
notmal, abnormal and acadent conditions 10
prevent air (oxyger) leakage into the
ineried volumes { om the secondary
containment, and * rovides non-essential
monitoning of the rxygen concentration in
the primary cortainment 10 assure a
breathable muxture for safe personnel access
of ap iner! atmosphere, as required.
Essential moeitorieg is provided by the
containment atmospheric moniloring system
(CAMS) as described in Chapter 7.

The drywel! and the suppression chamber will
be mixed uniformly after the design-basis
LOCA due to natural convection and molecular
diffusion. Mixing will be further promoted
by operation of the containment sprays.

The system is capable of controlling
combustible gas concentrations in the
comtainment atrosphere for the design bases
LOCA without reiving on purging and without
releasing radioactive material to the
enviroament,

The system is designed to maintain an inert
primary containment after the design-bases
LOCA assuming a single-active failure. The

Ammendment 16

(10)

(1)

(12)

(14)

(15
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backup purge function need not meet this
{rilerion.

Components of the AC system inside (he
reactor building are protecred from
postulated missiles and from pipe whip, a3
required 10 assure proper action as well as
other dynamic effects such as tornado
missiles and llooding

The AC svstem isolation function bas the
capability to withstand the dynamic effects
associated with the safe shutdown
esribquake without loss of function

The system is designed so that all
components subjecied to the primary
containment aimosphere (inboard isolation
valves) are capable of withstanding the
temperature and pressure transients
resuiting from a LOCA. These components
will withstand the bumidity and tadiation
tconditions in the wetwell or drywell
followiog a LOCA

) The ACS is nonsalety class except as

DEeCEsSATY 1O assure primary containment
integrity (penetrations, isolation
valves). The ACS and FCS are designed and
built 1o the reguirements specificd in
Section 3.2,

The ACS inciudes the nitrogen storage
tanks, vaporizers, valves and piping
carrying nitrogen 1o the containment,
valves and piping from the contaimment 10
the SGTS and HVAC (U41) exhaust line.
aon-safety oxygen monitoring, and ali
related instruments and controls. The ACS
does pot include any siructures housing or
supporting the alorementioned equipment or

' ducting in th N
any ducting in the prumary containment

The system is designed to facilitate
periodic inspections and tests. The ACS
can be inspected or tested during normal
plant conditions.

4% ey

S v
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ventilation exhaust, the SGTS is automatically
actuated. I system operation is not confirmed, the
redundant process fan and dryer train are
automatically placed into service. In the event a
malfunction disables an operating process {an or

dryer train, the standby process fan and dryer traio
are manually initiated.

651232 Manual

The SGTS is on standby during normal plant
operation and may be manually initiated before or
during primary containment purging (de-inerting)
when required to limit the discharge of contamunant:
to the environment. It may be manually initiated
whenever its use may be needed to avoid exceeding
radiation monitor setpoints.

6£1233 Decay Heat Rewoval

Cooling of the SGTS filters may be required to
prevent the gradual accumulatica of decay heat in
the charcoal. This beat is geoerated by the decay of
radioactive iodine adsorbed on the SGTS charcoal.
The charcoal is typically cooled by the air from the
process fan.

A water deluge capability is also provided, but
primarily for fire protection since redundum process
fans are provided for air cooling. Since the deluge is
available, it may also be used to remove decay heat
for sequences outside the normal design basis.
Temperature instrumentation is provided for control
of the SGTS process and space electric heaters. This
instrutnentation may also be used by the operator 1o
[re-]establish a cool.ng air flow post-accident, if

AR 00AD
Ber £

efficiencies are outlined in Table 6.5-1. Dose
analyses of avents requiring SGTS operation,
described in Subsections 15.6.5 acd 25.7.4,
indicate that offsite doses are within the Limits
established by 10 CFR 100,

(3) The SGTS is designated as an engineered
safety feature since it mitigates the
consequences of a postulated accident by
controlling ard reducing the release of
radioactivity to the eavironment. The SGTS,
except for (he deluge, is designed and built to
the requirements for Safety Class 3 equipment
as defined in Section 3.2, and 10 CFR 50,
Appendix B

The SGTS bas independent, redundant active
components. Should any active component fail,
SGTS functions cap be performed by the
redundant component, The electrical devices
of independent components are powered from
separate Class 1E electrical buses.

(4) The SGTS is designed to Seismic Category |
requirements as specified in Section 3.2 The
SGTS is housed in a Category | structure. All
surtounding equipment, compon nls, and
supports are designed to approp i te safety
class and stismic requ. ‘ments.

(§) The SGTS design is based on the maximum
pressure and differential pressure, maximum
integrated dose rate, maximum relative
humidity, and maximum temperature expected

in secondary containment for the LOCA cv:x.—@
65132 Sizing Basis

required.

P

Water is supplied from the fire protection system
and is connected to the SGTS via a spool piece.

6.£13 Design Evaluation

65.13.1 General

(1) A slight negative pressure is normally
maintained in the secondary containment by
the reactor building HVAC system (Subsection
9.4.5). On SGTS initiation per Subsection
6.5.1.2.3.1, the secondary containment is
sutomatically isolated from the HVAC system.

2) The SGTS filter particulate and charcoal

Amendment 17

Figure 6.5-2 provides an assessment of the
secondary containment vressure after the
design-basis LOCA assuming an SGTS fan capacity
of 4000 sefm (70°F, 1 atmosphere) per fan and the
leakage rates shown in Teble 6.5-2. Credit for
secondary containment as a fission product control
system is only taken if the secondary contanment is
actually at a pegative pressure by considering the
potential effect of wind on the ambient pressure in
the vicinity of the reactor building. For the ABWR
dose analysis, direct trensport of cortaiament
leakage to the environment was assumed (.- the first
20 minutes after LOCA eveat initiation (in addition
to the leakage through the MSIVs to the main
turbine condenser). Each SGTS fan was sized to

652
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6.5.4 lce Condenser as a Fission Pruduct
Control System

The GE ABWR does not utilize any kind of an

ice condenser feature as & fission product
gontrol system
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6.6 PRESERVICE AND INSERVICE
INSPECTION AND TESTING OF CLASS
2 AND 3 COMPONENTS AND PIPING

This subsection describes the preservice and
inservice inspectiqp and system pressure test
programs for Quality Groups Band C, i,

‘ ' Code
Seotion Hb-anddd Class 2 and ? ltems, respectively *
It describes those programs implementing the
requirements of Subsectious TWC and JWD of the
ASME B& PV Code Section X1 t:s“

6.6.1 Class 2 and 3 Sysiem Boun

The Class 2 and 2 system boundaries for both
preservice and inservice inspection programs anc the
sys'em pressure test program includes all those items
withia the 3 boundary and applicable items within
the 4 boundary, respectively, on the piping and
instrumentation drawings (P&IDs). Those
boundaries include all or part of the following:

Main sfeam systein

Feedwater systena

Reactor core isolation cooling system
High pressure core flooder system
Standby liquid control sysiem
Residual heat removal system.
Reactor water clean up system

(8) Control rod drive system

(9) Supression pool clean-up system

(10) Purified make up water system

(11) Atmospheric control sysiem

(12) Radwaste sysicm

(13) HVAC normal cooling water system
(i4) Service air system

(15) High pressure nitrogen gas supply system
(16) Instrument air system

(17) Reactor building cooling water system
(18) Flammability control system

{19) Fue! pool sooling and clean-up system
{20) Reactor service water system

(1)
(2)
(3)
(4)
(%)
{6)
(N

* Items as used in this Section are products
constructed under @ Ceriificate of Authorization
(NCA-3120; and material (NCA-1220). See Section
{11, NCA- 1000, faoknote 2

Amendment 13
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6.6.1.1 Cluss I System Boundary Description

Those pe-tions of the systems listed in

|

Subsection 6.6.1 within the Class 2 bourdary, “‘rb sad on

described in Regulatory Guide 1.26‘fm Quality
Group B, are as foliows: Bacs et

(1) Portions of the reactor coolant pressure
boundary as defined i Subscction 5.2.4.1.1, but
which are excluded from the Class 1 beandary
pursuant io Subsection $.24.1.2

(2) Systems or portions of systems important to
safety that are designed for reactor shutdown
or residual heat removal,

{3) Portions of the steam sysiems extending fron.
the outermost contaioment isolation valve up to
but not including the turbine stop and bypass
valves and connected piping up to and including
the first valve that is cither normally closed or
capable of automatic closure during all modes
of normal reactor operation.

(4) Systems or portions of systems that are
connected to the reactor coolant pressure
boundary and are nut capable of being isolated
from the boundary during all modes of pormal
reactor operation by two vaives, each of which
is normally closed or capable of automatic
closure,

Systems or portions of systems important to
safety 1%t are designed for (1) emergency cote
cooling, (2) post accident containment hea’
removal, or (3) post accident fission product
removal ,,'\';':\
6.6.1.2 Class 3 Sysiem Boundary Description

Those portions of the systems listed in

Subsection 6.6.1 within the Class 3 boundary, # loa

described in Regulatory Guide 1.26,for Quality
Group C, are not part of the reactor m;Lm pressure
boundary but are as follows: 4 Tormey
(1) Cooling water systems or portions of cooliug
water systems important to safety that are
designed for emergency core cooling,
post-accident containment heat removal,
post-accident confainment atmosphere cleanup,
or residual heat removal from the reactor and
from the spent fuel storage pool (including

661
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“.defined by 10 CFR, Section 50.55a.
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WaSB., Items (1) through (5) above describe the Class 2 boundary
nly and are not exemptions as defined by Section X1 of the
ASME Boiler and Pressure Vessel Code.
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primary gud secondary cooling systems),
Portions of these systems that are required for
their safety functions and that do not eperate
during any mode of normal operation and
cannot be tested adequately, however, are
inciuded in Class 2.

(2) Cooling water and seal water systews or
poriions of these systems important to safety
that are designed for functioning of
componenls and sysiems important (o safety.

(3) Systems or portions of sysiems that are
connected to the rector coolant pressure
boundary and are capable of being isolated
from that boundary during all modes of normal
reactor uperation by two valves cach of which is
normally closed or capable of automatic
closure.

(4) Systems, other than radioactive wuste
management sysiems, ol covered by items &, b
and ¢ xbove, that contain or may contain
radioactive material and whose postulated
failure wouid result in conservatively calculated
potential offsite doses (ref. Regulatory Guides
1.3 and 14), that exceed 0.5 rem to the whole

body or its equivalent to any part of the bodv.

6.6.2 Accessibility

All items within the Class 2 and 3 boundaries
are designed, to the ¢cxtent practicable, to provide
access for the examinations reguired by IWC-2500
and IWD-2500. Irems for which the design s known
to have inhercat access restrictions are described in
Subsection 6.6.9.

66.2.1 Class 2 RHR Heat Exchangers

The physical arrangement of the residual heat
removal (RHR) beat exchangers shall, to the extent
feasible be conducive to the performance of the
required ultrasonic and surface examinations.
Removable thermal insulation is provided for those
welds and nozzies selected for frequent examination
during the inservice inspection. Platforms and
ladders are provided as necessary to {ncilitate
exaniination.

e

6622 Class 2 Pipiug, Pumps Valves and Supports

Pbysical arrangement of piping pumps and
valves provide persoanel access 1o each veld location

Amendment 13
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for performance of wirasonic and surface (magnetic
particle or liquid penetrant) examinations and
sufficient access 1o supports for performance of
visual, VT-3, examination. Working platforms are
provided in some areas to facilitate servicing of
pumps and valves. Removable thermal insulation is
provided on welds and components which require
frequent access for examination or are located in
high radiation arcas. Welds are located to permit
ultrasonic examination from at least one side, but
where component geom='ries permil, access {rom
both sides is provided.

Restrictions: For piping systems and portions
of piping systems subject to volumetric and surface
examination, the following piping designs are nol
used

(1) Valve to valve

{2) Valve to reducer
{3) Valve to 1ee

(4) Elbow 1o elbow
(5) Elbow to tee

(6) Nozzie 10 elbow
(7) Reducer to eibow
(B) Tee to Lee

(9) Pump 10 valve

Straight sections of pipe and spool pieces shall
be added between fittings. The minimum length of
tt  spool piece has been determined by using the
formulate L = 2T + 6 irches, where L equals the
length of the spool piece {(not including weld
preparation) and T equals the pipe wall thickness.

6.6.3 Examination Categories anJ Methods
6.62.1 Examination Categories

L(provided as an cro~{o\t\
The examination caiegory of each item is listed
in Table 6.6-1) The items are listed by system and
line number where applicable. Table 6.6-1 also
states the method of examination for each item.
e e o]

6632 Examination Methods
66321 Visual Examination
Visual Examination Methods, VT-2 and VT-3,

shall be conducted in accordance with ASME
Section X1, IWA-2210, In addition VT-2

examinations shall also meet the requirements of
IWA-5240.
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lecl Items (1) through (4) above describe the Class 3 boundary
nly and are not exemptions as defined by Section XI of the
_ASME Boiler and Pressure Vessel Code.

‘ASD) Items such as nozzle-to-vessel welds often have inherent
ccess restrictions when vessel internals are installed
therefore the preservice examinaticn shall be performed on
these items prior to installation of internals which would

_interfere with examination.

'“$E) For the preservice examination, all of the items selected
or inservice examination shall be performed once in
accordance with ASME Section XI, IWC-2200 ar. IWD=-2200, with
the exception of the examinations specifically excluded by
ASME Section XI from preservice requirements, such as the
visual VT-2 examinations for Category C-H, D-A, D~B and D-C.
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Al locations where leakages are normally
expected and leakage collecion systems are located,
(¢.g., valve stems and pump seals), the visual, VT2,
examination shall verify that the leakage collectior
system is operative,

Piping runs shall be clearly identified and lad
out such that insulation damage, leaks and structural
distress will be evident to a trained visual examiner,

66322 Surfuce Examination

Magnetic Particle snd Liquid Penctrant
examination techniques shall be performed in
accordance with ASME Section X1, IWA-2221 and
IWA-2222, respectively. For direct examination
access for magnetic particle (MT) and penetrant
(PT) examination, a clearance (of at least 24 incher
of clear space) is provided where feasible for the
head and shoulders of a man withio & working arm’s
leagth (20 inches) of the surface to be examined In
addition, access shall be provided as necessary to
enable physical contact with the item as necessary to
perform the examination. Remote MT and PT
generally are not appropriate as a standard
examination process, however, borescopes and
mirrors can be used at close range to improve the
angle of vision. As @ minimum, insuiation removal
shall expose the area of each weld plus at least six
inches from the toe of the weld on each side.
Insulation will generally be removed 16 inches on
cach side of the weld.

663223 Volumetric Ultrasonic Direct Examination

Volumetric ultrasonic direct examination shall
be performed in accordance with ASME Section X1,
IWA-2232. I order to perform the examination,
visual zccess to place the bead and shoulder within
20 inches of the area of interest shall be provided
where feasible. Nine inches between adjacent pipes
is sufficient spacing « there is free access on cach
side of the pipes. The transducer dimension bas
been considered: a 1 1/2 inch diameter cylinder, 3
inches long placed with the access at a night angle to
the surface to be examined. Tue ultrasonic
examination instrument has been considered as a
rectangular box 12 x 12 x 20 inches located within 40
feet from the transducer. Space for a second
examiner 10 monitor the iestrument shall be

provided if necessary

Amendment 13
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Insulation removal for ingpection is (o allow
sufficient room for the ultrasozic transducer to scan
the exuminatinrn area, A distance of 2T plus 6
inches, where T 15 the pipe thickness, is the minimum
required on cach side of the examination area. The
insulation design generally leaves 16 inches on each
side of the weld, which exsceds minimum
requirements

66324 Alternative Examination Technlques

As provided by ASME Section X1, IWA 2240,
alternative examination methods, a combipation of
methods, or newly developed techniques may be
substituted for the methods specified for » given item
in this section, provided that they are demonstrated
1o be equivalent or superior to the specified method.
This provision aliows for the use of newly developed
examiogtion methods, technigues, etc., which may
result in improverents in examination reliability aud
reductions in personnel exposure

64325 Dats Recording

Manual data recording will be performed
where manual ultrasonic cxaminations are
performed. If automated systems are used,
electronic data recording and comparison analysis
are to be employed with automated ultrasonic
examination equipment. Sigoals from each
ultrasonic transducer would be fed into a data
acquisition system in which the key parameters of
any reflectors will be recorded. The data to be
recorded for manual and automated methods are

(1) location;

(2) position;

{3) depch beiow the scanning surface;

(4) length of the reflector;

(§) transducer data inc!uding angle and
frequency; and

{6) calibration data.

The data so recorded shall be compared with
the results of subsequent examinations to determine
the behavior of the reflector.

-
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6.6.4 Inspection Intervals
6.6.4.1 Class 2 Systems

The inservice inspection intervals for Class 2
systems will conform to lnspection Program B as
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(ng) 6.6.3.2.6 Qualification of Personnel and Examination
/ gystems for Ultrasonic Examination

Personnel performing examinations shall be gqualitied in
accordance with ASME Section XI, AppendiX Vi1.
Ultrasonic examination systems shali be gualified in
accordance with an industry accepted program for
implementation of ASME section X1, Appendix VIII.



described 1w Section x‘ IWC-2412. Except where
deferral is po mitted py Table TWC-2500-1, the
perceniages o examiaftions completed within eack
peiind of the interval 3ball correspond to Table

l\\'c-u;z-%iﬁmw
/ﬁmaw
6642 Class 3 Systemy

The wmservice inspection intervals for Class 3

systems will conform to Inspection Program B as
described 1o Section X1, IWD-2412. Except where

I deferral is permitted by Table IWD-2500-1, the

petcentages of examinations completed within cacl
period of the interval «hall correspond to Table
WD 2412 1 lems selecied 4o be-snaminad wnibn
(he 10 year intervals are soloated in secordance with
wemenl oo Fable FW - 250 -from those

18 Table-bot

. $.6.8 Evaluaiion of Examination Results

Examinatios results will be evaluated in
accordance with ASME Section XI, IWC-3000 for
Class 2 composents, with repairs based on the
requirements of 1WA.4000 and TWC-4000,
Cxamination results will be evaluated in gccordance
with ASME Section X1, IWD-3000 for Class 3
components, with repairs based oo the requiretnents
of TW A0 and TWD-4000,

6.6.6 System Pressure Tests
6.6.6.1 System laservice Test

As requited by Sectior X1, IWC-2500 for
category C-H and by TWD-2500 Lor categonies D-A,
D-B and D-C, 2 system inszrvice test shall be
performed 1a accordance with IWC-5221 on Class 2
systems, and TWD-5221 on Class 3 systems, which
are required to operate during normal operation,
The system inservice test shall include all Class 2 or 3
components and piping within the pressure retaining
boundary and shall be performed once during each
wspection penod as defined in Tables TWC-2412-1
and I'WI>-2412-1 for Program B. For the purposes
of the system inservice test of Class 2 systems, the
pressure retaining boundary is defined in Table
IWC-2500-1, Category C-H, Note 7. Fer the
purposes of the system insetvice test for Class 3

sysiems, the system boundary is defined in Note 1 of

Amendiment 13
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Table IWD-2500-1, for categories D-A, D-B and
D-C. The sysiem inservice test shall include a VT-2
exsmination in accordance with IWA.5240, except
thet, where poriions of & system are subject to
system pressure tests associated with two different
functious, the V7.2 examination shall only be
perlormed during the test conducted at the higher of
the test pressures. The system inservice test will be
conducied 8t approximately the maxumum operating
pressure and temperature indicated in the applicable
process flow diagram for the system as indicaied in
Table 1.7-1. The system hydrostatic test (Subsection
$24.62), when performed is acceptable in licu of
the system nservice test

5662 System Functional Test

As required by Section X1, IWC-2500 for
category C-H and by T'WD-2500 for categories D-A,
D-B and D-C, a system functional test shall be
performed in accordance with IWC-5221 on Class 2
systems, and IWD-5221 oa Class 3 systems, which
are pot required to operate during normal operation
but for whick a periodic system functional test is
performed. The system functional test shall include
all Class 2 or 3 components and piping within the
pressure retaining boundary and shall be performed
once during each iaspection period as defined in
Tables TWC.2412-1 and IWD-2412-1 for Program B
For the purposes of the system functional test of
Class 2 systams, the pressure retaming boundary is
defined in Table TWC-2500-1, Category C-H, Note 7.
For the purposes of the tystem functional test for
Class 3 systems, the system boundary is defined 1o
Note 1 of Table IWD-2500-1, categories D-A, D-R
and D-C. The system inservice iest shall include a
V7.2 examination in accordance with IWA-5240,
except that, where portions of a system are subject to
system pressure tests associated with two different
functions, the VT-2 examination shall only be
performed during the test conducted at the higher of
the test pressures. The system functional test will be
conducted at the nomisal operating pressure and
temperature indicated in the applicable process flow
diagram for the functional test for euch system as
indicated in Table 1.7-1. The system bhydrostatic test
(Subsection 52.4.6.2), when performed is accepable
in lieu of the system wnservice test.

6663 Hydrostatic Pressure Tests
As required by Section X1, IWC-2500 for

Category B-P, the hydrostatic pressure (est shall be

LA
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{‘ZG} An example of the selection of Code Class 2 items and
N€xamirations to be conducted within the 10-year intervals
are described in Table 5.¢-8.

{“SH. An example of the selection of Code Class 3 items and
~-examinations to be conducted within the 10~year intervals
are described in Table 5.2-8,
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performed in accordance with ASME Section ﬂSME Section X1, Table IWC-2500 for category F‘Q
. IWC-5222 on «}l Class 2 components and piping

C-B, may not be accessible for ultrasonic |
within the pressure retaining boundary once during | examination. The examination is conducted from the
each 10 year inspection interval. For purposes of the | outside surface of the vessel and, as such, the outside
bydrostatic pressure test the pressure retaiming | radius of the nozzle forging may limit the movement
beundary is defined in Table IWB-2500-1, Category | of the ultrasonic search unit. The extent of the
B-, Note 1. The system hydrostatic test shall | examination coverage limitation for each nozzie will /
include a VT-2 examination in accordance with | be determined during the preservice examination oj'
IWA-5240. For the purposes of determining the test  \ the vessel-to-nozzle welds.

pressure for the system hydrostatic test in \____f\——/
accordance with IWB-5222 (a), the system design

pressure as indicated on the applicable piping and

instrumentation diagram for the system, as shown in
Table 1.7-1, shall be used for Pw in all cases.

ettt

6.6.7 Augmented Inservice Inspection
¢67.1 High Bnevay Apim9

All high energy piping between the
containment isolation valves are subject 1o the
foliowing additional inspection requirements:

All circumferential welds shall be 100 pzreent
volumetrically examined cach inspection interval as
defined in Subsection 6.6.3.2.3. Further, accessibility,
examination requireroents and procedures shall be as
discussed in Subsections 6.6.2, 6.6.3 and 6.6.5,
respectively. Piping in these areas shall be seamless,

. \/‘\} o)\  thereby eliminating all longitudinal welds.
L/ 6.6.8 Code Exemptions

As provided in ASME Section XI, IWC-1220
and IWD-1220, certain portions of Class 2 and 3
systems are exempt from the voluinetric and surface
and visual examination requirements of IWC-2500
and IWD-2500. These portions of systems are
specifically identified in Table 6.6-1

/ '6.6.9 Relief Reguests

6.6.9.1 Class 2 Hydrostatic Test Pressure \

' For portions of Class 2 systems, which cannot |
be isolated from the reactor vessel, such as the \
branch connection of line 25A-NB-728 to \
S0A-NB-129, the system hydrostatic test pressure
shall be in accordance with the system hydrostatic
test pressure requirements for the Class 1 system.

6.6.92 RHR Heat Exchanger Nozzle-to-Shell Welds

-
e

Due to the inberent geometry of vesse! nozzles  /
“...some of the weld required volume as specified in //

. S .
.- - -,
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6.6.7.2 Erosion-Corrosion

Piping systems determined to be susceptible to
single-phase erosion-corrosion shall be subject to a
program of nondestructive examinations to verify the
system structural integrity. The examination schedule
and examination methods shall be determined in accordance
with applicable regulations and regulatory documents,
such as NRC Bulletin 87-01, and applicable rules of
section XI of the ASME Boiler and Pressure Vessel Code.
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6.7 HIGH PRESSURE NITROGEN GAS
SUPPLY SYSTEM

6.7.1 Functions

The high pressure pitrogen gas supply system
is divided into two independent divisions, with
each division containing a safety-related
emergency stored nitrogen supply. The essential
stored pitrogen supply is Safety Class 3, Szismic
Category 1, designed for operation of (he main
steam S/R valve ADS function accumulators.

The function of the nonsafety-related, makeup
pitrogen gas supply system is:

(1) relief function accumulators of main steam
S/R valves,

(2) poeumaticaily operated valves and
instruments inside the PCV,

(3) leak detection system radiation monitor
calibraticn

(4) ADS function accumulators to compensate {or
the leakage from main steam $/R solesoud
valves duriag normal operation

6.7.2 System Description

Nitrogen gas for the essential system is
supplied from high pressure mitrogen gas storage
bottles. Nitrogen gas for the souessent:al
makeup system is supphied from the nurogen gas

~ gvaporator .z the makeup line to the almosphenic

control (A o) svsiem A The essential system is

separated into two divisions. There are vclines
between the nonessential and each division of the
essential system, Each tieline bas a motor
operated shutoif vaive. For details, s:e Figure
6.7-1 and Table 6.7-1.

Each division of the essential system has ten
bottles. Normally, outlet valves from five of
the tes bottles are kept open. Each division
has a pressure control valve to depressufize the
ritroges gas from the bottles.

The bortles are mechanically restrained to
preclude generation of high-pressure missiles

Amendment 16
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during an SSE. The bottles are als~ covered by
a heavy steel plate, which serves as a barnier
to potential missiles.

Flow rate and capacity requirements aie
divided into an initial requirement and a
continuous supply. Ao imitial requirement for
each ADS SRV provides for actuations of the
valve against drywell pressure. Fifty gallon
sccumulators supplied for each main steam ADS
SRV actuator fulfill the steam valve
requirement. The contisuous supply is divided
into safety and nonsafety portions.

Compressed nitrogen at a rate adequate 1o
make up the nitrogen leakage of each serviced
valve is provided by the safety portion. This
assumes an air ieakage rate for cach valve of !
scih for a period of at least seven days. Thy
essential system with associated lines, valve:
and fittings are classified as Safety Class 3,
Seismic Category 1

The noasafety portion provides compressed
pitrogen at a rate adequate to recharpe the ADS
SRV accumulators. The nonessential svstem has
two pressure control valves to depressurize the
pitrogen gas from the AC system. QOne 15 10
depressurize to 200 psi for the SRV accumulators
and the other is to depressurize to 100 psi for
other ppeumalic uses

The continuous supply portion of the
pneumaltic system, extending from the AC system
to the isolation valve prior to the essential
system is not safety related.

Nonsafety piping and valves of the system are
designed to ANSI B31.1, Power Piping Code, and
the requirements of Quality Group D ol
Regulatory Guide 1.26. Pressure vessels and
beat exchangers are designed 1o ASME Section
V111, Divisios 1.

System design pressure is 200 psig with (he
system Jesign temperature at 150°F.

6.7.3 System Evaluation

Vessels, piping and fittings of the safety
portion of the system are designed to Seismic
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9395 Instrumentation and Controls

Automatic contro! features in the HWC system
minimize the need for operator attention and
improve performance. These are:

(1) Avtomatic variation of hydrogen and oxygen
flow rates with reactor power level.

(2) Automatic oxvgen injection rate change delay.
This function is also augmented as a function of
reactor power level.

(3) Automatic shutdown on several alarms.

(4) lsclation on system power loss, operator
restart.

(§) Reprogrammable alarms and controller
lectronics.

(6) Hvdrogen and oxyvgen flow monitor correction
function to compensate {or nonlinearities.

The recommended trips of the oxyvgen and
hvdrogen injection systems include:

(1) Reactor scram
(2) Low or high residual oxyvgen in the off-gas
(3) High area hydrogen concentration
(4) Low oxvgen injection system supply pressure
(5) ‘High hydrogen flow

The instrumentation provided includes:

(1} Fiow monitors for measurement of hydrogen
and oxvgen Mow rates.

(2) Hvdrogen area monitor sensors to detect any
hvdrogen to the atmosphere.

(3) Pressure gages for measurement of hvdrogen
and oxypen suppiv pressures and instrument air
pressure.

(4) An oxygen analvzer for measuring the percent
oxvgen leaving the offgas recombiner.

Amencdment 11
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(5) Sensors for measuring dissolved oxygen content.

(6) Sensors for measuring pH and dissolved
bydrogen.

(7) A system for verifying the effectiveness of HWC
by measuring electrochemical potential (ECP)
and crack growth rate.

$2.10 Oxygen Injection System
93.10.1 Design Bases

The oxvgen injection system is designed to add
sufficient oxvgen to the Condensate System to
suppress corrosion and corrosion product release in
the condensate and feedwater systems. Experience
has shown that the preferred feedwater oxygen
concentration is 20 to 50 ppb. During shutdown and
startup operaticr. the feedwater oxygen concentration
is usually much above the 20 to 50 ppb range.
However, during power operation, deaeration in the
main condenser may reduce the condensate oxvgen
concentration below 20ppb, thus, requiring that some
oxygen be added. The amount required is up to
approximately 5 cubic feet per hour.

93.102 System Descripticn

The oxygen supply consists of high pressyre gas
cvlinders era-lguiddank. A condensate oxvgen
injection module is provided with pressure regulators
and associated piping, valves, and controls to
depressurize the gaseous oxygen and route it to the
condensate injection modules. There are check valves
and isolation valves between the condensate injection
modules and the condensate lines downstream of the
condensate demineralizers and the optional injection
point upstream of the filters,

The flow regulating valves in this svstem are
operated from the main control room. The oxygen
concentration in the condensate /feedwater system is
monitored by analyzers in the sampling system
(Subsection 93.2). An operator will make changes in
the oxygen injection rate in response to changes in the
condensate/feedwater concentration. An automatic
control system is not required because instantaneous
changes in oxygen injection rate are not required.

9313
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95114 Vendor Specific Design of Diesel
Generator Auxilisries

The vendor-specific diesel generator support
systems (i.e., the D/G fuel oil system, the D/G
cocling water system, the D/G starting air
system, the D/G lubrication system, the D/G
combustion air intake and exbaust system) shall
be reviewed for differences in desige with those
discussed in Subsections 9.5.4 through 9.5.8,
respectively. A discussion of such differences
sball be provided.

Specific NRC requested information lists as
follows
{ l"(‘t*('(()
(1)
sterase
Provision for stick gauges on fueltanks,

{2)
Description of engine cracking dewices,

Duration of crankisg cycle and sumber of
ngine revolutions Jaseed. per stert at fow, '

(€, Lubrication system design ¢riten
protectrvedterterty <
4
92115 Diesel Generator Cooling Water System
Design Flow and Heat Removal Requirements

A table shall be provided which identifies
the design flow and beat removal requiremedts for
the diesel geoerator cooling water system. It
sball include the design beat removal capacities
of all the coolers or heat exchangers in the
system. |

Specific NRC requested information lists as
follows:

=

f
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9.5.13.7 Fire Rating for Peoetration Seals

The applicant referencing the ABWR design
sball provide 3-bour fire rated pesetration
seals for all bigh eoergy pipiog or, as 2
mipimum, state those conditions when such seals
canoot be provided and what will be installed as
a substitute. The detail desigu shall provide
comyletely equivalent construction 1o tested
wall assemblies or testing will be regquired

9.£.138 Diesel Geperator Requirements

(1) the diesel generator operating procedures
for a particular diesel-eogine make anc
model shall require loading of the engine up
10 a minimum of 40% of full load (or lower
load per manufacturer’s recommesdation)
1 hour after up to 8 bours of contiouous
po-load or light load operation

fost

i

(2) selection of diesel generator skall inciude
prudest compopent design with dust Light
enclosures. Construction guidelines shall
include provisions for mipimizing
accumulation of dust and dirt intd
equipment
(3) ibe diesel geserator cperating procedure
shall include provisicas to avoid as much as
possible or otherwise restrict tbe go-load
or low-17ad operation of the engine
geserator for prolopged perods of time: or
operate the epgine at nearly full-load
following every no-load or low-load (20% of
| less) operaticn lasting for a period of 30
mioules Or wore.

| 92139 Applicant Fire Protection Program

The following areas are out of the ABWR

(1) Type of jacket water circulating pumps Stagdard Plaot design scope, and shall be
(i.e , motor-driven or others), included in the applicant fire protection
i jrogum.
(2) Twpe °“r"‘p2‘"“‘5‘n’s‘3’2 (yse “Amot’ bte
Yo tlamandat on uajn 15€EF  Fese v 7 (1) Mais vransformet
(3) Expassion tank capacity, . |
(2) Equipmeant entry iock
(4) NPSH of jacket water circulating pump, and l
" (3) Fire protection pumpbouse
LE) Coolén; water loss estimates.
CeleeTiem ¢f a combos? 6:1\_""—__' — ‘ —~—
bir {tow copacity suificien? /f:.'“f Flevs, tpeen? pressure N\
fo nitovE Cemy T feb NS —opergt ve o {Feres als Ceeling
| Systew bepat rewevel ,’h,-oq.( e
‘ Ameadment 16 electrit pea‘er charnrrist) QS)’ 831086
Velom€ and desidn gpeslvt€ N ) /
[ be air recr srer (sefficiew 2 R e g
4'4:»»’ 3'm"<.'14<"3 Ffr(;rrr'vrr',r and G\ Compresdr Size (S IE pimi TR O
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(4) Ulumate heat siek

The applicant's fire protection program shell
comply with the SRP Section 9.5.1, with ability
to bring the plant to safe shutdown condition

following a complete fire burnout wathout a peed |

for recovery
9.£.13.10 HVAC Pressure Calculations

The applicaat referenciog the ABWR design
shall provide pressure calculations and confirm
capability during pre-operational testing of the
smoke contro! mode of the HVAC systems as
described is Subsection 9.5.1.0.6.

9.2.13.11 Plant Security Systems Criteria

ZIAE100AH
——

be conducted. Any aon compliance shall be
documented as being required and acceptable on
the basis of the Fire Hazard Anpalysis, Appendix
9A, and the Fire Hazard Probabilistic Risk
:gcumenl. Appendix 19M,

93.14 References

1. Stello, Victor, Jr., Design Requirements
Reloted To The Evolutionary Advanced Light
Water Reaciors (ALWRS ), Policy Issue,
SECY-89-013, The Commissioners, United
States Nuclear Regulatory Commission,
January 19, 1989,

(¥

Cote, Authur E., NFPA Fire Protection
MHandbosx, National Fire Protection
Association, Sixteenth Edition

The design of the security system shall |

include an evaluation of its impact on plant

speration, testing, and muintenance. This

evaluation shall assure that the security
restrictions for access to equipment and plant
regions is compatible with required operato.
actious during all operating and emergency modes
of operation (i.e., loss of offsite power, access
for fire protection, health phyeics. maintenance,
testing and local operator). In addition, this
evaluation shall assure that:

There are no areas within the Nuclear Island
~here communication with central and
secondary alarm stations is poi possible;

(a)

(b)

Portable security radio. will not interfere
with plant monitoring equipment;

(¢) Minimum isolation zone and protected area
illumination capabilities cannot be defeated
by sabotage actions outside of the protected
area; and,

(d) Electromagnetic interference from plant
equipment startups or power transfers will
pot creats nuisance alarms or trip security
access control systems.

9.£.13.12 Fire Hazard Analysis
A compiiance review of the as built design

against the assumptions and requirements stated
in the fire bazard analysis (Appendix 9A) shall

Amendment 17

3. Design of Smoke Control Systems for |
Buildings, American Society of Heating,
Refrigerating, and Air Conditioning
Engineers, Inc., September 1983

4  Recommended Practice for Smoke Control

Svsiems, NFPA 92A, National Fire Proteetion
Association, 1988

9.5.13.13 Diesel fue!l refueling procedures

Procedures shall be establ ished to verify that the
day tank is full prior to refilling the storage
This m . imizes the Likelihood of sediment

tank,
obstruction of fuel (ines and any deleter:ous
impacts on diese. generator operation.
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being cleaned, emptied or refllied. The service run 10443 Evaluation | "“ 0 0 0 laohonn w cddbhen bo
for each polisher vessel is terminated by either bigh "‘7
differential pressure across the vesse! or high con- The CCS does not serve or support any safeiy

ductvity or sodium content in the polisher effluent  function and has no safety design basis //
water. Alarms for each of these parameters are ’

provided oo the local control panel.

The local control pasel is equipped with the
appropriate instruments and controls to allow the
operators 10 perform the following operations

(1) Remove an exhausted polisber from service and
replace it with a standby unit

(2) Transfer the resin ieventory of any polisher
vesse! into the resin receiver tank for mechanical

cieaning or disposal

(3) Process the as received resio through the
ultrasonic resin cleaner as it is transfered from
the recsiver Lank (o the storage vank.

(4) Transfer the resio storage tank resins to any
polisher vessel.

(5) Transfer exhausted resin from the receiver tank
to the radwaste sysiem

Oo termination of 8 service run, the exhausted
polisher vesse! is taken out of service, and the
standby unit is placed in service by remote manual
operation from the local control pasel. The resin
from the exbhausted vessel is transferred (o the resin
receiver tank and replaced by a clean resio bed that
is transferred from the resiz ¢/orage tank. A final
rinse of the new bed is performed in the polisher by
condensate full flow recycle to the condenser before
it 18 placed w service. The rinse s monitored by con-
ductivity analyzers, snd the process is terminated
when the required minimum rinse bas been
compleied and sormal cleas bed conductivity is
obtained.

Through periodic condensate makeup and re-
ject, the condensate storage tank water mventory is
processed through the CCS and tank water quality
maintained as required for condensate makeup to
the cycle and miscellaneous condensate supply
services. The diagram of the condensate storage and
transfer system is illustrated in Figure 10.4-5.

The condensate cleanup and related support

sysiems wasies are processed by the radwaste system
as described in Chapter 11,

Amendmen: 1)
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The condensate cleanup systewn removes/some
radioactive material, activated corrosion products
and fission products that are carried-over from (he
reactor. While these radioactive sources do not
affect the capacity of the resin, the conceniraticn of
such radioactive material requires shielding (see
Chapter 12). Vent gases and other wastes from the
condensate cleanup system are collected ie con-
trolled arcas and sent to ithe radwaste system for
treatment and/or disposal. Chapter 11 describes
the activity leve! and removal of radicactive material
from the condensate sysiem.

The condensate cleanup system complies with
Regulatory Guide 1.56, Maintenance of Water Punity
in Boiling Waier Reactors # 0.« 9 €FRT wé 4341 e

droaee Worer Cluowa 1 tey
LR T a.“. G . Ut A.bw'. s.
The condensate cleanup syuem and related

support facilities are located in non-safety related
buildings. As » resuit, potential equipment or piping
failures can not affect plant safery

10464 Tests and Inspections

Preoperational tests are performed on the con-
densate cleanup system to ensure operability, reli-
ability, and integrity of the system  Each polisher
vessel and system support equipment can be isolated
during normal plant operation to permit testing and
mainienance.

104465 Instrumentation Applications

Conductivity elements are provided for the
system influent and for each polisber vessel effluent
System influent conductivity detects condenser
Ileakage; whereas, polisher effluent conductivities
provide indication of resin exhaustion. The polisher
effluent conductivity elements also monitor the
quality of the condensate that is recycled 1o the
condenser afier processing through & standby vessel
before it is returned to service. Differential pressure
is monitored scross each polisher vesse!l aad each
vessel discharge resio strainer to detect blockage of
flow. The flow through each polisker is monitored
and used as control input 1o assure even distribution
of condensate flow through all operating vessels and
by correlation with the vesse! pressure drop, to

10412
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designs. During the construction and testing
phases of the plant cycle GE personne! are onsite
to offer consultation and techoical dircction
with regard to GE supplied systems and equip:
ment. The GE resident site manager 1s respon-
sible for all GE supplied equipment disposition
and as the seoior NSSS vendor represeatative on-
site 1s the official site spokesman for GE  He
coordinates with the plant owner's normai and
augmented plant stalf for the performance of his
duties which are as fcllows

(1) reviewing and approving all test procedures,
changes to test procedures, and test

result - E':"‘\‘“’ Aj

{2) providing technical direction to the station
stall,

(3) managing the activities of the GE site
personnel in providing technical direction
to shift personnel in the testing and opera-
tion of GE supplied systems;

(4) liawson between the site and the GE San Jose
home office to provide rapid and effective
suiutions for problems which cannot be
solved onsite; and

(%) participating as a member of the Startup

Coordinating Group (5CG)
1422.4 Others i‘fﬂw’ Bj

Other concerned parties, outside the plant
staff organization. such as the architect-
engineer, the constructor, the turbine-generator
supplier. ard vendors of other system and equip-
ment, will be invelved in the testing program to
various degrees. Such involvement may be in a
direct role in the startup group as discussed
above or in an indirect capacity offering con-
sultation or technical direction concerning the
testing operation, or resolution of problems or
concerns with equipment and systems for which
they arc responsible or are uniquely familiar
with.

14225 Interrelationships and Interfaces
Effective coordination between the various

site organmizations involved in the test program
1s achieved through the SCG which is composed of

Amendmen: 2
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representatives of the plant owner /operator, GE
and others. The duties of the SCG are to review
and approve project testing schedules and 10
effect timely changes to construction or testing
in order to facilitate execution of the preoper-
ational and initial startup test programs

14.2.3 Test Procedures

In general, testing during all phases of the
initial test program is conducted using detail-
ed, step by step written procedures to control
the conduct of each test. Such test procedures
specily testing prerequisites, describe desired
initial conditions, include appropriate methods
to direct and control test performance (includ-
ing the sequencing of testing), specify accep-
tance criteria by which the test is to be
evaluated, and provide for or specify the format
by which data or oLservations are to be record.
ed. The procedures will be developed and
reviewed by personnel with appropriaie technical
backgrounds and experience. 1 Mis includes the
participation of principal de"..gn organizations
in the establishment of test perf e
ments and acceptance critens. YAvailable infor-
mation on operating and testing experiences of
operating power reactors will be factored into
test procedures as appropriate. Test procedures
will be reviewed by the SCG and will recene
final approval by designated plant management
personnel. Approved test procedures for satis-
fying the commitments of this chapter will be
made available to the NRC staff approximately &0

T NSERT CJ

days prior to thew intended u»qo"
Tt 59

14.2.4 Conduct of Test Program

The ‘nitial test program is cunducted by the
startup group in accordance with the startup
administrative manual. This manual contains the
administrative procedures and requirements that
govern the activities of the startup group and
their interfaces with other organizations. The
startup administrative manual receives the same
level of review and approval as do other plant
administrative procedures. It defines the spe-
cific format and content of preoperational and
startup test procedures as well as the review
and approval process for both initial procedures
and subsequent revisions or changes. The stari-
up manual also specifies the process for

1423



. 14.2.2.3 General Electric Company
INSERT A

for equipment and systems within the GE scope of supply;

INSERT B

[Note: The official designation of this group may
differ for the plant owner/opeiator referencing
the ABWR Standard Plant design and SCG is used
throughout this discussion for iliustrative
purposes only]

14.2.3 Test Procedures

INSERT C

Specifically, GE will provide the plant owner/operator referencing the ABWR
Standard Plant design with scoping documents (i.e. preoperational and startup
tes! specitications) containing testing objectives and acceptance criteria

| applicable 10 its scope of design responsibility. Such documents shall also

| include, as appropriate, delineation of specitic plant operational conditions at
which tes!s are to be conducled, testing methodoiogies 10 be utilized, specific
data 10 be collected, and acceptable data reduction techniques.

| INSERT D

| for preoperational lests and 60 days prior to scheduled fue! loading
| for power ascension tests.
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review and approval of test results and for re-
solution of failures to mee! acceptance crite-
ria and of other operational problems or design
deficiencies noted. It describes tne various
phases of the initial test program and establi-
shes the requirements for progressing from one
phase to the next as well as those for moving be-
yond selecied hold points or milestones within a
given phase. It also describes the controls in
plac. hat will assure the as-tested status of
each system is known and that will track modi-
fications. including retest requirements, deemed
necessary for systems undergoing or already
baving completed specified testing. Additional-
ly. the startup manual delineates the qualifica-
tions and responsibilities of the different
positicas within the startup group. The startup
administrative procedures are intended to supple-
ment normal plant administrative procedures by
addressing those concerns that are unique to the
startup program or that are best approached in a
different manner. To avoid confusion, the start-
up program will attempt to be consistent with
normal plant procedure where practical. The
plant staff will typically carry out their duties
according to normal plant procedures. However,
1o arcas of porential conflict with the goals of
the startup program, the startup manual or the
individual test procedures will address the
required interface.

14.2.5 Review, Evaluation, and Approval
of Test Results

Individual test results are evaluaied and
reviewed by cognizant members of the startup
group. Test exceptions or acceptance criteria
violations are communicated to the affected and
responsible organizations who will help resolve
the issues by suggesting corrective actions,
design modifications, and retests. GE and others
outside : ¢ plant staff organization, as
appropriate, will have the opportunity to review
the results for conformance to predictions and
expectations. Test results, including final
resolutions, are then reviewed and approved by
designated startup group supervisory personnel.
Final approval is obtained from the SCG and the
appropriate level of plant management as defined
in the startup administrative manual. The SCG
and the designated level of plant management will
also have responsibility for final review and
approval of overall test phase resuits and of

Amendmen: 1§
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that for selected milestones or bold points
within the test phases

14.2.6 Test Records

Initial test program results are compiled and
maintained according to the startup manual,
plant administrative procedures, and applicable
regulatory requirements. Test records that

demonstrate the adequacy of slfe(y-rela(igf‘:;:\‘ p
components, systems and structures ¢

retained for the life of the plant. Retention
periods for other test records will be based on
consideration of their usefulness 1o
documenting initial plaot performance
characteristics.

14.2.7 Conformance of Test Program with
Regulatory Guides

The NRC Regulatory Guides listed below wore
vsed in the development of the initial tes,
program and the applicable tests comply with
these guides except as noted The applicable
revisions of the regulatory guides listed beiow
can be found in Table 1.8.20,

f1) Regulat Guide 1.68--Initia! Test
Program: Vater-Cooled Nuclear Power
Pianis.

(2) Regulatory Guide 1.68.1--Preoperational and
Initial Startup Testing of Feedwater and
Condensate Systems for Boiling Water Reactor
Power Plants.

(3) Regulatory Guide 1.68 2--Initial Siartup
Test Program to Demonsirate Remote Shuidown
Cepability for Water-Cooled Nuclear Power
Plants.

(4) Regulatory Guide 1.68 3--Preoperational
Testing of Instrument and Control Air
Systems.

(5) Regulatory Guide 1.20--Comprehensive
Vibration Assessment Program for Reactor
Internals During Preoperation and [nitial
Startup Testing.

(6) Regulatory Guide 1.41--Preoperational
Testing of Redundant Onsite Electric Power
Systems to Verify Proper Load Group
Assignments

1424
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(") Regulatory Guide 1.52-Design, Testing
and Maintenagnce Criteria for Enginzereu
-Saferv-Feature Aimosphere Cleanup System
Air Filtration and Adsorption Units of
Light-Water-Cooled Nuclear Power Plants

(%) Regulatory Guide 1.56- Maintengnce of Worer
Punt in Boding Water Reactors

(%) Regulatory Guide ) 98- Protection of
Nuclear Power Plant Conirol Room Operators
Against an Accidenial Chionne Release

(10) Regulatory Guide 1.108--Periodic Testing of
Diesel Genergtors Used as Ongite Elecivic
Power Syitemi at Nuclear Power Plants

(11) Regulatory Guide 1.139--Guidance Jor
Residua! Hec' Removal

(12) Regulstory Guige 1.140--Design, Testing and
Maintgnance Criteria for Normal Ventilation
Exhaust Sysiem Air Filtration and Absorkion
Unit, of Light Water Cooled Nuclear Fuwer
Piants

14.2.8 Utilization of Reactor Operating
and Testing Experience in the Development
of Test Program

Since every reactor ‘plant in a GE BWR product
line 1s «0 evolutionary development of the
previous ) ant in the product line (and each
product line is an evolutionary development from
the previow. prodv t ling), it is evident that
the ABWR plants hy ¢ the benefits of experience
acqu.el with the successful and safe siartup of
maore than 30 previous BWR/1/2/3/4/5/6 plants.
The operational experience and knowledge gained
from 1eese plants and other reactor types has
been factored inio the design and test speci-
fications of GE supplied systems and equipment
that will be demounstrated during the preopera-
tional and startup test programs. Additionally,
reactor operating and testing experience of
similar nuclear power plants obtained from NRC
Licensee Event Reports and through other industry
sources will be vitilized 10 the extent
practicable 'n developing and carrying out the
initia' test program,

14.2.9 Trial Use of Plant Operating and
Emergency Procedures

Amendmen: 18
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To the extent practicable tkroughout the pre.
operational and initial startup test program,
test procedures will utilize operating, emer.
gency, and abnormal procedures where applicable
10 the performance of tests  The use of these
procedures is intended to do the following

(1) prove the specific procedure or illustrate
changes which may be required,

(2) provide training ¢ plant personne! 1o the
use of these procedurss; and

(3) increase the level of knowledge of plan:
personnel on the systems being tested

A testing procedure utilizing an operating,
emergency, of abnormal procedure will reference
the procedure directly, extract a series of
steps from the procedure, or boih in a way that
is optimum (o accomplishing the above goals
while efficiently performing the specified
testing

14.2.10 Iritial Fuel Loading and Initial
Criticality

Fuel loading and initial criticality aze
conducted 10 a very controlled waoner in
accordance with specific written procedures as
part of the startuo test phase (see Subsection
142.12.2). Approval for commencement of fuel
loading s is granted by the NRC; we
Hivaberbban-operotrog-hoenre, alier W)
pretequisite testing bas been satisfactorily
completed However, there may be unforeseen
circumstances that arise that would prevent the
completion of all precperational testing
(including the review and approval of the test
results) that would not secessarily justify the
delay of fuel loading. Under such circustanc.s,
the applicant referencing the ABWR design may
decide to request permission from the NRC 1o
proceed with fuel loading. If portions of any
preoperational tests are intended to be
conducted, or their results approved, afier
commencement of fuel loading, then the following
shall be documented in such a requess: (1) list
each test; (2) state which partions of each test
will bu delayed vatii sfter fuel loading, (3)
provide technical jusitfication for delaying
these portions; and (4) state when cach test
will he compleied and the results approved
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2100 Pre-Fuel Lasd Checks

. Ouvce 1he plant bas breo declared ready 1o
load Tuel, there are » ouniber of specific checks
| thay deewid be made prior 1o proceed g Toose

tTude @ final review of he preoperational
test results and the status of any design
. changes, work packages, and/cr retests that were
initiated as o result of excr ~‘ions poted during
. this phase. Also, the techoical specifications
\n surveillance program recuirements, as described
sha 4 o Chapter 16, shall be instituted at this time
\' 0 acsure the operability of systems required
1ot fuel loading  Yust prior to the luitiation
\oHuunWbc proper vessel water level
| and chemistiWoboobd be verified and the
talibration and response of nuclear instruments

should be checked

142,102 Initial Fuel Loading

Fuel loading requires the movement of the
fuli core complement of assemblies from the fuel

Amendmern: 18 281
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pool 16 the core, with cach assembly being
wdentified by number before being placed in the
cotrest coonrdinale position. The procedure
conerolling this movement will specify that
shutdown margin and subcritical checks be made af
predetermined intervals throughout the loading,
thus ensuning safe loading .ncremeonts. In-vesse!
neutron momitors provide continuous indication of
the core Nux level o cach assembly is added A
complete cheek i made of the fully loaded core
to ascertain that all assemblies are properly
installed, coreectly oriented, and occupying
theit designated positions

142,103 Pre-Criticality ‘l‘nung £ Ghal

Piior 16 inital umcalm }{e ;hutq.mn
matgin st ¥ verilied for dhe fully lgaded
core The control rods siste Iumlmnpl and
sctam tested with the fuel in plage 2& post
fuel 1oad fow test of the react mm Is vi-
bration assessment program be cn ucttd at
this time as well Additfonally, a ligal verifi-

cation that the reqguwired Iuhmnl cification

suneillances have beea per rmed hc made
f'«., e~ -’ =

142104 Initiai ('rllk'nm\ i ulc.

-t

Initial eriticality shall he uhined in an
ordetly, controlled fashion following specific
detatled procedures in an approved rod withdrawal
sequence. Core neutron Mux shall be continuous-
Iy monitored during the spproach to criticality
and peniodically compared to predictions to allow
tarly detection and evaluation of potential ano-
malics

14.2.11 Test Program Schedule

The schedule, relative to the ininal fuel
toad dute, for counduerng cac* =ajor phase of the
initial test program will be previded by the ap:
phnnl

This includes the umetable for ge-
neration/feview, and approval of procedures as
vell-gs the actual testing and analysis of re-
sults  Ags a minimum, at least ¥ months should be
allowed for conducting the preoperational phase
prior to the fuel loading date and at least 3
months thould be allowed for conducting the
startup and power ascension (esting that commen-
¢¢s with fuel loading  To allow for NRC review,

B A s SO g - g

4 ’Qhunt ey e AEME Srmmanrd Plad des an,
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Amengment )
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fest procedure preparation will be scheduled
such that approved procedures are svailable
approximately 60 days prior to their intended
use or 60 days prior 1o fuel load for power
ascension test procedures. Although there 1
considerable fexibility available in the
sequencing of testing within @ gives phase there
i also & basic order that will result in the
most efficient schedule During the preopera:
tional phase, testing should be performed as
sysiem turnover from construction allows. Mow
toer, the interdependence of systems should alo
be considered so that common support systems,
such as electrical power distribution, service
and instrument air, and the various makeup water
and cooling water systems, are tested as carly
as possible. Sequencing of testing duning the
stattup phase will depend primanily on specified
power and flow conditions and intersystem pre-
tequisites. To the extent practicable, the
schedule should establish that, print to ex
ceeding 25% power, the test requitements will be

mel for those plant structures, systems, and
components that are relied on to prevent, limit.-

or miigate the consequences of postulated acor
dents
ed 50 that the salety of the plant s never
totally dependent on uniested systems, compo-
nents, of features,/ The detailed teating sche-

/dule \Tﬁ be generated and maistaingd at the job

sitg so/thay it may be updated apd continuats
L aptimized 10 refect actyal progress und subsc.
sent revised pm;ccmm ' .l o

14.2.12 Individual Test Ducrlpuons

To mwu that ahc um are conduued i

Additionally, testing vheetd®c sequenc

[lkis..'t TR
Tuwenr £

|

accordance with establshed accepranee oriteria” Y

|hc phnr and system preaperational snd stariup
u:jl cifications will be made available 1o
\the NRC resident site’inspecor

o ———"
——————————

lu.l:.l Preoperational Test Procedures

The following general descriptions relate the
objectives of eack preoperational test. During
the final construction phase, it may be
necessary to . o Aify the preoperational test
methods as ope sting and preoperational test
procedures are developed. Consequently, methods
in the following descriptions are general, no
specific

N st



14.2.11 Test Program Schedule

INSERT E

The detalled testing schedule will be generated Ry the applicant
(glerencing the ABWR Standard Plani design and will be made available 1o
the NRC puer 1o aciual implementation. The schedule will then be ene-
maintained at the job siie s0 thal it may be updated and continyally
optimized 10 reflect actual progress and subsequent revised projections.
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Spectfic testing 10 be performed and the
sapplicable afceprance crideria for each
preoperationd] tedt are 0 sccordamce ® b the

détailed system specifications aAd equipwrent
spotifications for equipment i those syslems
The rects demonstrate that the inalaljed
equipmens and s¥stemy perform within (he ltnits 7
f these specifications.’ o
W.-\__.,_-~\__,,.\\__M
4 The preopetational tests antic pated for the
ABWR Standard | ot are listed and described in
the following paragraphs Testing of systems
outside the scope of the ABWR Standerd Plant, but
that may bave related design and therefore
testing requirements, are discussed in Subsect on

T

T

{

telated 10 the initial test program

, 14.2.13, along with other interface reguirements

D L e

e L e ——

1421201 Nuclear Boller System
Prevperational Te o

(1) Purpose

To verily that all pumps, (alves, actuators,
instrumentation, trip logic, alarms, annun.

Clators, and indications associated with the
puclear boiler system function as specified

Prerequisites

The construction 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
svetems shall be availabis, as needed, 1o
support the specified testing and the
appropriate system configurations.

General Tegl Methods and Acceptance Criteria
wiral

Pcrf(’rwtg% be observed and recorded

during a senies of individual component and

intzgrated system tests to demonstrate the
following:

(3

(a) verification that all sensing devices
respond 1o actual process variables and
provide alarms and trips at specified
values,

(b} proper operation of system instrumen-
tation and any associated logic, incly-

Amendment 18
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ding that of the avtomatic depressuri
tation system (ADS),

(¢) proper operstion of MSIVs and main
steamline drain valves, includiog veri.
fication of closure time in the isols:

tion mode, and test mode, of applicable,

verification of SRV and MSIV accumulator
capaity,

(d

—

proper operation of SRV air piston
acluators and discharge hoe vacuum
breakers,

(e)

(f) verification of the acceptable lead
tightness and overail integriy of the
reactor coolant pressure boundary via
the leakage rate and/ofr hydratatic
testing as described in Section
S246.) and S2462 tespectively,

and

proper system insirumentation and

equipment operation while powered from

primary ard alternate sources, including

transfers, and in degraded modes for

which the system and/or components are
ected Lo fonain operational.

(g)

Other checks showid be performed, as appro-
priste, to demonstrate that design requirements,
such as those for sizing or installation, are
met via as built calculotions, visual inspec-
tions, review of qualificatioa documentation or
ethods. For instancr, SRV setpoints and
capaciie®obowtd be verified from cernification
or bench tists to be consistent with applicable
requirements. Additinpally, proper installation
and setting of supports and restraints for SRV
discharge piping will be verified as part of the
testing described in 14.2.12.1.51

1421212 Reactor Recirculation System
Preoperational Test

(1) Purpose

To verify the proper operation of the
reacior recirculation system at conditions
approaching rated volumetric flow, including
the reactor internal pumps (RIPs) and
motors, and the equipment associated with
the motor cooling, seal purge, and
inflatable shaft seal subsystems

1437




14.2121  Preoperational Test Procedures

INSERT F

Specilic testing 1o be performe J angd the applicable acceMance criteria for each
precperational tes! ave will e s'acumenied in delaled 165l procedures 10 DE Made
dvalable o the NAC approx'ralely 60 days puor 1o theit inlended use.
Prgcperational testing will ke in accordance with the detailed system cpecifications
and gssocialed equipment secifications for equipment in those ayswms (Rrovided as
Rarl ol sC.pINg documents ',

14.2.3) The tests demor ¢! e that the installed equipment and systems perform
within the limits of thi=e speoifications. 1o insure thal the 1es1s ate conducied io
accordance w.h sleb shed methods and appropriate acceplance crileria, the piani
and system preoperdl wnal 1esl speciticauons will also be made avalable 1o the NAC
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Prerequisites

The construction tests have 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 seal
purge low from the CRD hydraulic system
shall be avaddable The recirculation flow
control “m:LM be sufficiently tesied

r -
r
& b
L SNl
\ ¥

N, -

Amendment 18
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(3

to support RIP operation. Otber inter{acing
svalems shall be available, as peeded. 10
support the specifizd testing and the cor
fesponding system configurations. Reactor
vessel ipterpal: Mﬁ capable ol being

subjected (o rated volumetriy core flow. -~
General Test Methods and Acoeptance Criteria

Testing of the recirculation system should be
coordinaied closely with that of the recircy:
iation How control syvatem (Subsection
142.12.1.3) in order to adequately demon.
strate propet integrated svitem response and
operation. Also, the pr. perational phase of
the resctor iuternals vibration assessment
program (Subsection 14.2.12.1.52) involves
extended operation of the recirculation svs.
tem and should be scheduled accordingly so as
to optimize overall plant integrated testing

The scope and antensity of the preoperationa!
testing of the recirculation system and
associated support subsystems will be limited
by the unavailability of nuclear heating
Comprehensive testing of the system st rated
temperaiure and pressure will be performed
tin tatl L TTY e s

duting the startup p aw)

Performance th observed and recorded
during a series of individusl component and
integrated svstem fests to demonsiraie the
following:

(a) proper operation of instrumentation and
equipment in all combinations of logic
and instrument channel trip,

(b) proper functioning of instrumentation and
alarms used to monitor system operation
and availability,

(¢) proper operation of system valves under
expecied operating conditions,

(d) proper operation of puraps and moiors in
all normal design operating modes as weli
as any specified special testing
configurations,

{e) acceptable pump NPSH under the most
limiting design flow conditions,

Amendment 2
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(f) proper system Now rates including indi
vidual pump capacity and discharge head

(g) proper manouval and aviomatic system ope
ration and margin Lo actuation of pro-
tective devices,

(h) proper operation of saterlocks and
equipment protective devices in pump and
moLo; contrals,

(1) proper operation of permissive, pro-
hubit and bypass funciions,

(J) proper sysiem operation while powered
from primary and aliernate sources,
including transfers, and in degraded
modes for which the system s expected
to reinain operational;

(k) proper operation of the recirculation
motor seal purge subsystetn over the full
raoge of RPV pressures including the
proper functioning of the main header
pressure rontrol valve and proper
distributios o!f seal purge Tlow 1o
individual pumps and motors;

(1) proper functioning of the recirculation
motor cooling subiystem and its ability
to remove design heat loads from cach
RIP motor via the dedicated heat exchan.

gers,

(m) proper functioning of the recirculation
motor inflatable shaft seal subsvstem
and its ability to provide 8 temporary
backup scaling mechanism for ench pump
motor shaft during recire motor
maintenance or removal;

(n) acceptable pump/motor vibration levels
and system piping movements during both
transient and steady siate operation,
and

(0) acceptable reactor vesse! internals flow
induced vibration levels per the
requirements of Subsection 14212152

Svstem operation is considered acceptable

when the observed,/measured performance charac

142&
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teristics, from the testiag described above, meet
the applicable design specifications

1421212 Recirculation Flow Control System
Preoperational Test

(1)

)

(3)

Purpose

To verify that the operaticn of the recir:
culation flow control system, including that
of the ad Lstable speed drives, RIP trip and
tunback 1agic, and the core flow measurement
subsystenm, s as specified

Prerequisites

The conliruction tes1s have been success-

Aly completed end the SCG has reviewsd the
1est procedure and has approved the initia-
tion of 1¢sting. All required interfacing
systems shall be available, as needed. to
support ‘he specified testing and the
cortesponding system configuvations
General Test Methods and Ac ¢ Criteria
will Lhely )
Some portions of the rec ation (IOW con:
trol system testing be performed in
conjunction with that of the recirculation
system, as described in Subsection
14212.1.2. Close coordination of the
testing specified for the two systems is
required in order 1o demonsirate the proper
integrated system response and operation
Performance @bnmd and recorded
during a series of individual component and
integrated system tests to demonstrate the
following:

(a) proper operation of instrumeatation and
equipment in all combinations of logic
and instrument channel trip including
recirce.ation pump trip (RPT) and
runback circuitry, (RPT testing will
specifically include its related ATWS
function);

(b) proper functioning of insttumentation

and alarms used (0 monitor system

operation and availability,

(¢) proper fuactioning of the core flow
measurement subsystem;

Amendment |8
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(d) proper operation of control svatems in
all design operating modes and ail le-
vels of controls,

(¢) proper operation of the adjustable speed

drives;

(N ability of the control system to comm-
unicate properly with equipment an
controllers in other systems,

proper control of pump motor start
sejuence;

&

(b) proper operation of interiocks and
squipment proteciive devices,

(i) ptoper operstion of psrmissive, prob
bit and bypass fenctions; and

(J) proper system opetation while powered
from primary and allernate sources,
including traosfers, and 1o degraded
modes for which the system s espected
to remuin operational

System operation is cousidered acceptable

when the observed/meusured performance charac
teristies, from the testing described above,
meet the applicable desigs specifications

142.12...4 Feedwaler Control System
Preoperational Test

(1)

(%)

Furpose

To verify proper operation of the feedwater
control system, iucluding individual compo-
vents such as controllers, indicators, and
controller software settings such as pains
and function geaerator curves.

Prerequisites

The construction tests bave been success-
fully completed and the SCG has reviewed the
test procedures and bas approved the initis
ation of testing. Preoperational tests mus
be completed on lower level controllers that
do not strictly belong to the feedwater con:
trol system but that may alffect system te¢-
sponse. All feedwater control system com-
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(3)

wonents bhave an imighal calibration
‘

in accordance with vendor ipsiructions. All
required interfacing svstems be avail
able, as needed, to suppott the specified
testing and the appropriate system configu-
Talions.

General Test Methods and Acceptance Criteria

Testing of the feedwater control system dur-
ing the preoperational phase may be limied
by the absence of an acceptable feedwater
recirculation flow path. Comprebencive flow
testing will be conducted during startup
phase. .
shall |

Performance ¢ observed and recorded
during & series of individual component ang
overall system tesponse tests to demenstrate
the following.

(a} proper operation of instrumentstion and
controls in ad combinations of logic
and ostrument channel trips including
verifical.on of setpoints,

(b) proper functioning of instrymentation
and alarms used 1o monitor system opera-
tion and status,

(¢) proper operation of system valves, in-
cluding timing and stroke, in response
1o control demands (including the
reactor water cleaoup system dump valve
response 1o the low flow controiler);

(d) proper operation of interlocks and
equipment protective devices in pump and
valve controls,

(e) proper operation of permissive, prohi.
bit, and bypass functions,

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

(g) proper communication and interface with
other contral systems and related
tquipment

Amend ent 18
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System operation is considered acceprable

when the observed/measured performance
characterisuics, from the testing described
sbove, meet the applicable design

p

ecifications

142.12.1% Standby Liquid Control System
Preoperational Test

(1)

(3)

Purpose

To verify that the operatior of the standby
liquid control (SLC) systam, including
pumps, taoks, control, logic, and
instrumentation, is as specified

Prerequisites

The construction tests have been success:
fully completed and the SCG has reviewed the
test procedure and bas approved the
initiatien of testiog. Valves should be

previously bench tested and other pre- =
tautions relative to positive displacem u@
pumps taken  The reactor vessel M&c

available for ipjecting demineralized
water. All required interfacing svitems
shall be available, as nrveded, to suppornt
the specified testing and the appropriate
system configurations.

General Tgatldethods and Acceptance Criteria

Performance be observed and recorded
during a urﬁs of individual component and
integrated system tests to deronstrate the
following:

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

(b, proper functioning of ipstrumestation
and alargns used Lo monitor system opera-
ton and availability,

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

‘d) proper operation of pumps and motors in
all design operating modes,
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(e) proper operation of the tank heaters and
proper mixing of the neutton absorber
solulion,

(f proper system fow paths and flow rates
including pump capacity and discharge
bead (with demineralized water substi-
tuted for the nevutron absorber mix-
lure),

(g) proper pump motor start sequence and
mwargin 10 actuation of protective de-
vices;

(b) proper operation of interlocks and equi-
ment protective devices 10 pump and
valve controls;

(i) proper operation of permissive, pro:
bibit. and bypass functions,

() 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
levels and system piping movements dur-
ing both tra“sient and steady state
operation.

System operation is considered accepiable when
the observed/meesured performance charactens-
tics, from the testing described sbove, meet the
spplicable design specifications,

142.12.1 5 Control Rod Drive System
Preeperational Test

(1)

Purpose

To verify that the control rod (CRL)
sustem, inclading the CRD hydraulic and fine
motion control subsystems, functions as de-
signed.

Prerequisites

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

Amendment 18
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and scrammed Reactor building cooling
water, instrument air, and other requited
interfacing systems shall be available. as
peeded. to support the specified testing and
the corresponding system configurations

Additionally, the rod control and
information system shall be functional when
needed, with the applicable portion of its
specified preoperational testing complete
General Test Meth Acceptance Critena
Shall

Performance observed and recorded
during a series of individual component and
integrated system tests to demonstrate the
following

(a) proper functioniog of wnstrumentation
and alarms used 10 monitor system opera-
tion and status,

(b) proper communication with, and response
to demands from, the rod control and
information system and the reactor pro-
tection system, includiog that associa:
ted with alternate rod insertion (ATWA),
alterpate vod-in (post-scram), and selec
control rod run-in unctions,

(¢} proper functioning of system valves, in-
cluding purge water pressure control
valves, under expected operating condi-
tions;

(d) proper operation of CRD hydrauiic sub-
system pumps and motors 1o all design
operating modes;

(¢) acceptable pump NPSH under the most lim-
iting design Now conditions;

(f) proper pump motor start sequence and mar-
gin to actuation of protective dewvices;

(g) proper system flow paths and flow rates
including sufficient pumyp capacity and
discharge head;

(h) proper operation of iaterlocks and
equipment protective devices in pump,
motor, and vaive controls;
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(1) proper opiration of permissive, prohi-
bit, and bypass functions.

Q) proper system operation while powered
ftom primary and alternate sources,
iocluding transfers, and in degraded
modes for which the system is expected
o remain operational;

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

(1) proper operation of fine motion motors
ar.d drives nd associated control units,
inciuding 1eiification of acceprable
normal insert and withdraw timing,

(m) proper operation of hydraulic coniral
units and asscciated valves including
CRD scram timing demonstrations against
atmospheric pressure

Svitem operation is considered acerptable when
the observed, .. asured performance characteris-
ties, from the testing described above, meet the
applicable design specifications.

142.12.1.7 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) Prerequisites
The construction tests, including initial
check-out of RC&IS software, have been suc-
cessfully completed and the SCG bas reviewed

the test procedure and has approved the ini-
tiaticn of testing.

(3) General Test Methods and Acceptance Critena
Performance t be observed and recorded
during a series of tests to demonsirate the
following:

(a) proper operation of rod biocks and asso-

Amendmen: 18
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cialed alarms and annunciators in all
combinations of logic and insirument
¢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,

(¢) proper funclioning of iestrumentation
used 10 monitor CRD system status such as
rod position indication ipstrumenta-
tion and that used to monitor contivuous
full-ip and rod /drive separation status,

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

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

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

142.12.1.8 Residual Heat Removal System
Preoperational Test

(1) Purpose

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

(2) Prerequisites

The construction tests have been successful-
ly completed and the SCG bas 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 various modes of RHR. The
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Geoeral Test Methods coeprance Criteria
Shall)

Performance shewhd BE Gbierved and recoided

during a series of individual cotmponent and

integrated system tests that includes all

. modes of RHR system operation in order (0
~ demonstraie the following

(a) proper operation of instrumentation and
equipment io all combinations of logic
and wstrument channe! tnp.

(b) proper functioning of system instrumen-
tation and alarmos used 10 monitor system

pressure- low pressure interface valves are not full closed

with the reactor coolant sysiem al hgh pressure,

nciuding that intended to a'er! operators when hgh

-

operation and nvnlabahm’b

(c) proper operation of system valves, in:
cludiog timing. under expecied operating
conditions,

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

(e) acceptable pump NPSH under the mosut

umiting design flow conditions:

(1) proper svstem flow paths and MNow raies
including pump capacity and discharge
bead and time 1o rated flow,

(g) proper operation of containment spray
modes includiog verfication that spray
nozzles, beaders and piping are free of
debris;

{(h) proper pump motor start scquence and mar-
©n 1o actuation of protective devices;

ptoper operation of isterocks and
equipment protective devices in pump and
valve controlt®s

=
-
~

e e . e e

e

nciuding valve neriocks and conirols designed 1o
prote-! low pressure porticns of the sysiem from
the reactor coolant system at gh pressure;

‘.’"_',.—/"H N S s e

proper operation of permissive, fro-
hibit, and bypass functions,

(=

_—
-
S

propsr system operation while powered
from piimary aod zlternate sources, in-
cluding transfers, and io degraded modes
for which the system is expected to re-
main operational;

(I) acceprability of pamp/motor vibration

—
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levels and system piping movements dur-
ing both transient and steady state op-
¢ration, and

(m) proper operation of pump discharge line
keep Lill system(s) and its ability to
prevent damaging water bammer during
system Lransients

System operation is considered acceptable
when the observed/measured performance charac
teristics, from the testing described above,

meel the applicable design specifications.

112.12.19 Reactor Core Isolation Cooling
System Preoperstional Test

(1) Pusjose
Verily that the operation of the reactor
core isolation cooling (RCIC) system, in
¢luding the turbine, pump, valves, instru-
mentation, and control, is as specified.

(2) Prerequisites

The construction tests have boen success |

fully completed and the SCG has reviewed the
test procedure and bas approved the initia
tion of testing. A temporary steam supply |
shall be available for driving the RCIC tur. \1
bine. The turbine instruction menual shall |
be reviewed in detail in order that precav- |
tions relative 1o turbine operation are fol- |
lowed. All required interfacing systems {
shall be available, as needed, to support
the specified tesuing and the corresponding |
system configurations

o i

(3) Geoeral Test Methods and Acceptance Criteria
M.m

The RCIC turbine shotld first be tested
while disconnected fgoom and then while |

coupled to the pump. Bince preoperational |

testing 18 rmed vtiliziog & temporary
steam supply the attainable RCIC pump flow
may be ki
J Shall
7~ Performance be observed and recorded
{ during a series of individu» component and

. integrated sysiem tests Lo yemonsirate the
\ follow‘m;:

v"‘ b "W o

e AT K Should this prevent any specfied testng from being compisted |
Amendment 7 successiully, such cases wili be accumented and scheduled for  / 14213
\  completion during the power ascension les! phase J
-

\

-
-\"‘NW e e e i e O

The intant of thus preoperatonal test 15 to lest the

4
§

~ RCIC system to the extent possible However,

{
A
1
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(a) proper operation of instrumentation and
equipment in sl combinstions of logic
and wstrumen! channe! tnp,

(b) proper functioning of instrumentation and
alarms used (0 monilor sysiem operaiion
and avadability,

(¢c) proper operation of system valves, includ
ing timing, woder expected operating

conditions,

(d) proper operation of turbioe and pump in
all design operaung modes,

(¢) acceprable pump NPSH under the most
lmiting design Now condiuons,

() proper system flow paths and flow rates
including pump capacity, discharge bead
and tume o rated flow;

(g) proper manual and automatic system ope-
ration and margio to actuation of pro-
tective dewices,

(b) proper operation of ioterlocks and
equipment protective devices in turbine,
pump, and valve controls,

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

(j) proper system operation while powered
from primary and alternate sources, in-
sluding rvansfers, and io degraded modes
for which the system is expected 10 1g.
main operational Included showkd Te o
demonstration of RCIC system ability to
start without the aid of AC power, ~x-
cept for RCIC DC/AC ioverters, an eval
vatioo of RCIC operatior beyond its
design basis during an extended loss of
AC power to it and its suppari sysiems
and verification of RCIC DC component
operability when the non-RCIC station
batteries are disconnected,

(k) acceptability of pusmp/turbine vibration
levels and svstem piping movements dur-
ing both transient and steady siate
operation,

Amendment 2
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(1) proper operation of the barometric con
denser condensate pump and vacuum pump.

(m)the ability of the system 1o swap puap
suction source from the condznsate stor.
age pool to the suppression pool without
interrupling sysiem operation, and

(8) proper operation of the pump discharge
line keep fill system and iis ability to
prevent damaging water hammer during
sysiem transiests

System operation i+ considered acceptable
wher the observed /measured performance charac:
teristics, from the testing described above,
meel the applicable desigo specifications (whi'e
accounting for the limitations imposed by the
iemporary steatn supply)

14212110 High Pressure Cor: Flooder System
Preoperationsl Test

(1) Purpose

To verify the operation of the high pressure
core flooder (HPCF) sysietn including relat
ed avniliary equipment, pumps, valves in
strumentation and cont: ol, s as speciied

(2) Prerequisites

The comstruction teris have best success:

fully completed and the SCG has reviewed (he

test procedure and has approved the nitia

tion of testing. The suppression pool and
~TGodensate slOTage pooPsivewid be aveilable
as HPCF pump suction sources and the reactor
vese T showdd be sufficiently intact 1o re-
ce.ve HPCF ipjection flow. The required
\pterfacing system be available as
oecded, 1o support the specified testing and
the appropriate system configurations

eneral Test Methods and Acceptance Crieria

Performance showid be observed and recorded
during & series of individua! componen! and
integrated system tesis to demonsirale the
followang

(2) proper operation of instrumentation and
equipment in ail combinations of logic

4204
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(2) Prerequisites

System constructiou testing has been
successfully complered

| (3) General Test Methods and Acceptance Criteria

Since this system is the primary communica-
tion ioterface beiween the various plant
svstems it should be adequately tested dur-
ing the preoperational phase testing per-
formed on those interconnecied systems
Provided the construction testing and the
associated system testing bhas been success-
fully completed as it relates to proper ope-
ration of the multiplexing sys.em no speci-
fic additional testing should be necessary

Svstem performance would then be considered
acceptable provided all design specifications are
mel

142.12.1.12 Leak Detection and Isolation
System Preoperational Test

(1) Purpose

To verify proper respon.e and operation of
the leak detection and isolation system (LDS)
logic

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedures and has approved the initiation of
testing The required AC and DC electrical
power sources should be operational and the
appropriate interfacing systems shall be
available as required to support the
specified testing.

(3) General Test Methods and Acceptance Criteria

Since the leak detection and isolation system
is comprised mostly of logic, the checks of
valve response and timing and the testing of
sensors will be performed as part of, or in
conjunction with, the various systems with
which they are associated. These systems in-
clude RHR, KCIC, RWCU, main steam, feedwat-
er, recirculation, radiation monitoring,
puclear briler drywell cooling and the

Amendmant 1§

DALIOAN

drywell sumps. f chall /
Performance MA ¢ observed and recorded

during a series of individual component and
integrated system tests 1o demonstrate the
following

(a) pioper operation of instrumentation and
controls in all combinstions of logic
and instrument chanoel trip:

(b) proper functioning of indicators, annun-
ciators, and alarms used to mouitor sys-
tem of .ration and status,

(¢) proper operation of leakoff and drainage
measurement functions such as those asso-
ciated with the reactor vessel head
flange, drywell cooler condensate, and
various primary system valves,

(d) proper response of related system val.
ves, including timing, under expected
operating conditions,

(e) proper interface with related systems in
regards to the input and output of leak
detection indications and 1solation ini-
tiation commands;

(f) proper operation of bypass switches and
related logic; and

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

System operation is considered accepiable
when the observed/measured performance charac-

teristics, from the testing described above,

meet the applicable design specifications

142.12.1.14 Reactor Protection System
Preoperational Test

(1) Purpose
To verily proper operation of the reactor

protection system (RPS) including complete
channel logic and response time.

4218
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(2) Prerequisites

The construction tests have been successfully
compleied and the SCG bas reviewed the tesl
procedures and bas approved the initiation of
testing The rod contre! system, instrument
air system, and the required AC and DC els:
tricel power sources are operational  All
other required interfaciog systems shall be
svailabice, #s needed, 1o support the

speaified (esting
. aeneral Test Methpds.and Acceptance Criteria

&hall )
| Perlormance a-(:ﬂ Be observed and recorded

during a series of individual component and
integrated svstem tests (o demonstrate the
followang

(a) proper operation of instrumentation and
controls in all combinations of logic
apd instrument channel trip including
those associated with all positions of
the reactor mode swilch;

(b) proper functioning of instrumentation
and alarms used to monitor sensor and
channe! operation and avadability,

SIALTINAN
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tics, from the testing described above, meet the
spphcable design specifications

The ability of the system to scram the reac
tor within a specified ime mus! be demonstrated
it conjunction with the CRD system preoperaiion-
al 1est (Subsection 14.2 12.16)

142.12.1.1% Neutroo Monitoring . stem
Preoperstions] Test

(1) Purpose

To verify the proper operaiion of the neu-
tron mwonitoring system (NMS) including fixed
incore startup and power range deiectors.
traversing incore probes (TIPs) and related
hardware and sofrware.

(2) Frerequisites

The construction tests have been success:
fully compleied and the SCG has reviewed the
test procedure and bas approved the initia-
tion of testing. All startup range ncutron
monitor subsysiem components and power range
neutron monitor subsysiem compouents bave
been calibrated per vendor instructions
Additionally, all required interfacing sys-

(¢) proper calibration of primary sensors, & lemy showd be available, as needed, 1o sup-
/;::‘ PO Bhe specified testing

(d) proper trip and alarm settings;

(e) operability of bypass switches including
related logic,

() proper operation of permissive and pro-
hibit interlocks,

(g) proper system operation whiie powered
from primary aad alierpate sources, in-
cluding transfers, and 1o degraded modes
for which the system is expected 1o re-
maio operational; and

(h) acceptability of instrument channel re-
sponse times, as measured from cach
applicable process variable (excepi for
peutron sensors) to the de-energization
of the scram pilot valve soiencids.

System operation is considered acceptable when
the observed/measured performance characteris-

Amendmen:

(3) Gereral Test Methods and Acceptance Criteria

Performanct shewdd be observed and recorded
during a series of individual compovent and
integrated system tests to demonstrate the
followang:

(a) proper operation of initrumentation and
equipment in all combinations of logic
and instrument channel trip including
rod block and scram signals feediog the
rod control system and the reactor trip

system, vaspectively,

(b) proper functioniog of instrumentation,
displays, alarms, and annunciators used
10 munIlor system operation and status;

(¢) proper operation of detectors and ass-
ociated cabling, preamplifiers, and pow-
<1 supplies,
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(4, proper operation of TIP drive mechanisms
and indexers,

(¢e) proper operation of interlocks and
equipment protective devices including
those associated with the TIP indexers
and drive control units,

(f) proper operation of permissive, probi-
bit, and bypass funcuons,

(g) proper system operation while powered
from primary and alternate sources, in-
¢ludiog transfers, and w degradud modes
for which the system is expecied to re-
main operational;

(h) proper operation of system and subsystem
self-test diagoostic and calibration
functions,

(i) the ability to communicate and interface
with appropriate plan: systems and bel.
ween NMS subsysiems, and

() the ability to generate core Now biased
trip setpoints from core plate differen-
tial pressure measurements

System operation is considered acceptable when
the observed ‘ineasured performance characiens.
tics, from the testing described above, meet the
appheadle design specifications

142.12.1.16 Process Computer System
Preoperational Test

(1)

()

Amendmert 2

Purpose

To verify the proper operation of the process
computer system (PCS) including the perfor-
mance monitoring and control system (PMCS)
and the power generation control system
(PGCS) and their related functions.

Prerequisties

The construction tests have been successfully
completed and the SCG bas reviewed the test
procedure and bas approved the imitiation of
testing. All progracmming be complete
aod initial software diagnosti§ checks deter-
mined acceptable The required input and

&~

P
. W)
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outpul devices and various svstem interfaces

\“M be connected and available, as

(3)

op

peeded, for supporting the specified testing
conligurations

General Test Methods and Acceplance Criteria

Proper performance of system hardware and
soltware will be verified Sy a series of
individual and integral tests that include
the following demonstrations

(a) proper cconnection and calibration of all

analog and digital signals,

(b) proper operation of data logging and
plotling features;

(¢) verification of computer mrintouts and
CRT displays.

(d) proper communication and interface with
other plant equipment, computers and
control systems,

(¢) verificativn of proper data flow and pro-
cessing and of calculational accuracy,

(f) proper operation of calibravion and
surveillance support functions, and

(g) proper operation of operator guidance
and promptiong functions, including
alarms and slaius messages, in all
operating modes for plant startup. shur-
down and power maneuvenng iterations

Much of the testing performed during the pre-
erational phase is done utilizing simulated

conditiaons and inputs via system bhardware and
software. Fioal system performance during live
conditions will be evaluated during the startup
phase.

Svitem operation is considered accepieble

wheo the observed/measured performance charac
teristics, from the testing described above,
meet the applicable design speaficauons.

142.12.1.17 Automstic Power Regulator
Preoperational Test

(1) Purpose
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To veriiy proper oprration of the sutomalig Verify the feasibility and operability of
power regulator (APR) over the range of intended remote shutdown functions from the
tequired operating modes remote shutdown panel and other local and
remote locations outside the main control

(2) Prerequisites room which will be utilized during the

remole shutdown scenario
The sofltware programming and initial diaguos
Lic testing has been completed and the SCG  (2) Prereguisites
bas reviewed the test procedure and bas ap-

proved the initiation of testing. The pro- The construction tests bave been success
cess computer system, rod control and fully completed and the SCG has reviewed the
information system, recirc flow cuntrol test procedure and has approved the initia-
svstem, turbine control system, and (ther tion of testing Additionally, control
required system interfaces shall be availille owesy sheowdd be supplied 1o the remote '
1o support the specified system testing /‘me panel and the required sysiem and
Snal .
phge component interfaces shall be available, as
l (3) Generol Test Methods and Acceptance Criteria needed, 1o support the specified testing

Tbe APR is a top level controller that inter-  (3) General Test Methods and Acceptance Criteria
iaces with various lower level controllers

aod systems. APR testing, therefore, should The remote shutdown system (RSS) consists of

be closely coordinated with testing of relat the control and instrumentation available at

ed interfacing and affected systems. Such the dedicated remote shutdown panel(s) and

testing shewkd inc'ude the following demon- other local and remote locations intended to

strations: w’“‘ﬁ‘ be used during the remote shutdowr scenario

a

(a) proper operation of instrumentation and Much of the specified testing can be accom-

controls 1o all combinations of logie plished in conjunction with, or as part of,

for all modes of operation including the individual system and component preope-
transfers; rational testing. However geessful ~ey i

resuits of such testing shewhd be documented

(b) proper functioning of annunciators, as part of this test Performance shewkd e

alarms, and displays used to monitor observed and recorded during a series of

system operation or status; individual component and integrated system

tests to demonstrate the following: o appl cable,
o

(¢) verification of proper data flow and

processing including the accuracy of (a) proper functioning of the control and
calculations and control algorithms, and instrumentation associated with the RSS.

(d) proper communication and interface with (b) proper operation of pumps and valves
other control systems and related sup- including establisbment of system flow
porting and monitoring functions, paths using RSS control;

Svstem operation is considered acceptable when (¢c) proper functioniog of RSS transfer
the observed performance meets the applicable switches including verification of
design specifications. proper override of main control room

functions;
142.12.1.18 Remote Shutdown System
Preoperational Test (d) proper operation of prohibit and permis-
sive interlocks and bypass functions
(1) Purpose after transfer of control;

Amendment 18 1421
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(¢) proper system operation while powered
from primary and alternate electrical
sources, and

(N the ability 1o establish and maintain
communicalion among personnel siationed
throughout the plant who would be per-
forming the remote shutdown operation

RSS operanion is considered acceptable when
the observe) and measured performance meets the
applicable design specilfications

142.12.1.19 Reactor Water Cleanup System
Preoperational Test

(1) Purpose

To verify that the operation of the reactor
water cleanup system (CUW), including pumps,
valves, and filter /demineralizer equipment,
it as specified

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedure and has approved the initiation of
testing. Filter aid and resin material

\ @,M be available. Reactor building cool-
ing water, instrument air, CRD purge supply,

e W TRy R,

and other required interiacing systems shall
be available, as needed, to support the
specified testing and the appropriate system
configurations. Special provisions may be
required for testiag the CUW system in the
vessel head spray mode.

13) Gensral Test Methogeund A “ceptance Criteria

Performance observed and recorded
during a series of individual component and
iniegrated system iesis (o demonstrate the
following:

(a) proper operation of instrumentation and
controls in all combinations of logic
and instrument chanrel trip including
taose associated with the leak detection
and isolation system,

(b) proper functioning of instrumentation

and alarnis used 1o monitor system
operation and availability;

Amenvument 18
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(€) proper operation of system valves, in.
cluding timing. under expecied operating
conditions,

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

(¢) acceptable pump NPSH under ihe most
limiting design flow conditions:

(f) proper system Now paths and Mow rates
including pump capacity and discharge
head,

(g) proper pump motor start sequence and mar-
#iti 10 actuation of protective devices,

(b) proper operation of interlocks and
equipmeni protective devices ie pump and
valve controls,

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

() proper system operation while powered
from primary and alternate sources, in-
cluding transfers, and in degraded modes
for which the svstem s expected 1o
remain operational,

(k) acceprability of pump/motor vibration
levels and system piping movements
during both transient end steady state
eperation; and

(I) proper operation of the reactor water
cleanup Nilter/demineralizers and as-
sociated support facilities.

System operation is considered acceptuble
when the observed /‘measured performance characte:
ristics, from the testing described above, weet
the applicable design specifications. Proper
operation of sampling stations and displays will
be demonstrated per Subsection 142,121 22

14.2.12.1 20 Suppression Pool Cleanup System
Prevperational Test

(1) Purpose

To verify that the operation of the suppres-
sion pool cleanup system (SPCL') is as spec
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(2)

&)

fied in al! required operaiing modes
Prerequinites

The construction tests have been successiul-
Iy completed and the SCO has reviewed the
test procedure and bas approved the initia
tion of testing. The fuel pool and suppres
sion pool shall be adequately filled and the
appropriate filter/demineralizer support fa-
¢ilities and other system interfaces avail
able, as needed, to support the specified
1esting.

General Test Methods and Acceplance Critena

The suppression pool and fuel pool share com.
mon water treatment facilities. The suppres
sion pool cleanup system has 8 dedicaied pump
for circulating water 10 and rom the suppres.
sion pool and through the common filter /demi.
neralizer. Mowever, the shared filter /demi.
neralizer facilities are considered part of
the fuel pool cooling and cleanup system
Therefore, this preoparational test should be
closely coordinated with that of Subsection

14.2.12.1.2. -
E Gwall )
Performance be observed and recorded

during a series of individual component snd
integrated system tests to demonstrate the
following:

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

(b) proper functioning of instrumentation

and alarms used to monitor sys'em

operation and availability;

proper operation of system valves, in-
cluding timing, under sxpected operating
conditions,;

(%)

(d) proper operation of pump and motor in

all design operation modes,

acceptable pump NPSH under the most
limiting design fNow conditions,

(¢)

(1) proper system flow paths and flow rates

including pump capacity and discharge

Amendment 18
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bicad,

proper pump motor start sequence and
margin 1o actuation of protective
devices,

(h) proper operation of interlocks and
equipment protective devices in pump and
valve controls,

(i} proper operation of permissive,
prohibit, and bypass functions,

(J) proper system operation while providing
the specified intersystem refill
capabilities; and

(k) acceptability of pump/metor vibration

levels and system piping movemenis
during both transient and steady state
operation

System operation is cousidered acceplable

when the observed /measured performance
tharacteristicy, from the testing described
sbove, meet the applicable design specifica:
tons.

1422121 Fuel Poul Cooling and Cleanup
System Preoperutional Test

(1)

(3

Purpose

To verily that the operation of the fuel
pool cooling and cleanup (FPC) svetem
including the pumps, heat exchangers,
controls, valves, and instrumentation, is as
specified.

Prerequisites

The construction (ests have been
successfully completed and the SCG has
reviewed the test procedurs and has approved
the initiation of testing The required
interfacing systems shall be available, as
necded, to support the specified testing and
the approj iate systera confligurations.

General Test Methods and Accepiance Criteria
Performance be observed and recorded
during a series’ D individual component and



(8)

(b)

(c)

{e)

"

(g)

(h)

(1}

(k)

(h

integrated syitem tests to demonstrate
the following:

proper operation of instrumentation and
equipment in all combinations of logic
and instrument chasoel trip, including
isolation and bypass of the nonsafety
related fuel pool cleanup filter /demi-
neralizers,

proper fupctioning of instrymentation
and alarms used 1o monitor system opera:
tion and availability, including those
associated with pool water Jevel;

proper operation of system valves, in-
cluding timing, under expected operat-
ing conditions,

proper operation of putmps and motors iu
all design operating modes,

acceptatle pump NPSH under the most
imiting design flow conditions,

proper system flow paths and flow rates
including pump capacity and discharge
head,

proper pump motor slart sequence and
margin 1o actustion of protective
devices,

proper optration of interlocks and
cquipment protective devicss in pump,
motor, and valve controls;

praper operation of permissive, prohi-
bir, and bypuss functions,

proper system operation while powered
from primary and alternats sources,
including transfers, and in degraded
modes for which the system is expecied
to remain operativnal;

acceptability of pump/motor vibration
levels and system piping movements dur-
ing both transient and steady state
operation,

proper functioning of pool sausiphon
devices and acceptable nouleakage from
pool drains, sectionalizing devices, and

Amendment 1§
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gaskets or bellows,

(m)proper lunctioning of the system in
conjunction with the RMR system in the
supplemental fuel pool cooling mode, and

(o) proper operation of filer /demineralizer
units and their associated support
facilities

lotegrated system testing with flow 1o and
from the fuel pool cleanup subsystem will be
petiormed in co junction with the appropriate
portions of the suppression pool cleanup system
preop described in Subsection 14.2.12.1.20

System operatica is considered acceptable
when the observed/measured performance charac
teristics, f-om the testing described above,
mee! the applicable design specifications

14212122 Plant Process Sampling System
Preoperational Test

(1) Purpose

To verify the proper operaticn and the
accuracy of equipment and techniques to be
used for on-line and periodic sampling and
analysis of overall reactor water chemisiry
as well as that of indvidual plant process
streams, including the post accident
sampling system (PASS)

(2) Prerequisites

Counstruction tests have been successfully
completed and the SCG bas reviewed the test
procedure and has approved the initiation of
testing. Adequate laboratory facilities and
appropriate analytical procedures shall be
in place.

(3) General Test Meth ceeptance Criteria
Performance e observed and recorded
during a series of tests to demonstrate the
followiug:

(a) proper operation of on-line sampling and
monitoring equipment considering cali-
bration, indication and alarm /function.
including reactor water conductivity
instrumeniation;

!
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calibration, indicstion, and alarms;

(%) the capability of obtaining grab samples
of designated process streams al the
desired locations,

(¢) proper functioning of personnel protec
tive devices at local sampling slations,
and

(d) the adequacy and accuracy of sample
analvsis methods

The above tests should be performed using
sctual process streams where practicable. System
operation is considered acceptable when the ob.
served measured performance characteristics meet
the applicable design specifications

14.2.12.12Y Process Radiation Monitoring
System Preoperational Test

(1) Purpose

To verify the ability ¢ the proce.s radia-
tion monitoring system (PRMS) 10 .ndicate and
slarm normal and abnormal radiation levels,
and (o iniliate, if appropr.ate, isolation
and/or cleanup svstems upon aetection of high
tadiation levels in any of the pincess
streams that are monitored,

-

(2) Prerequisies

The construction tests have been successfully
compicied and the SCG bas reviewed the test
procedure and has approved the initiation of
testing. The various process radiation moni-
toring subsystems, including preamplifiers,
power supplies, indicator and trip units, and
sentors and converters, have been calibrated
according to vendor instructions. The re-
quired interfacing systems shall be avail-
able, as needed, 1o support the specified
testing

(3) General Test Methods and Acceptance Criteria
The PRMS consists of a number of subsystems

that monitor vatious liquid and gaseous pro-
cess streams, buiiding and arca ventilation

Amendment 2
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exhausts, and plant and process effluents

The offgas system and the maio steam lines
e B

are also monitored ‘
{ shall )
Performance sivawid, be observed and recorded

during a series of individual component and
integrated subsysiem (ests (0 demonstrate
the following.

(a) prop - calibration of delector assem.
blies and associated equipment using a
standard radiation source or portable
calibration unit,

(b) proper functicaing of indicators, re.
corders, annunciators, and alarms,

(¢) proper system trips in response 1o high
radiation and downscale /inoperative
conditions,

(d) proper operation of permicsive, prohi-
bit, interlock, and bypass functions,
end

(e) proper operation of primary and backup
sampling funciions,

System op.raiion is considered acceptabic
when the observed/measured performance charac
teristics, from the testing described above,
meet the appiicable design specifications

142.12.1 24 Ares Radiation Munitoring System
Preoperationsl Tesi

(1) Purpose

To verify the ability of the area radiation
monitoring (ARM) system to indicate and
alarm normal and abnormal general arcs
radiation levels throughout the plant.

(2) Prerequisites

The construction tests have been successful-
ly completed and the SCG has reviewed the
test procedure and has approved the initiu-
tion of testing. Indicator and trip units,
power supplies, and sensor /converters have
been calibrated according to vendor instruc
nens

142.21



ABWR

(1) General Test Methods and Acceptance Criteria

Petformance should be observed and recorded
during a series of individual component and
wlegrated subsystem tests 10 demonstrate the
following

(a) proper calibration of detector assemb-
lies and associated equipment using &
standard radiation source or pottable
calibration vmit;

(k) proper functioning of indicators, re
corders, annunciators, and alarms;

(¢) propet system trips in response to high
radiation and downscale /inoperative
conditions; and

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

System operation s considered acceptable when
the obsersed /measured performance characteris
ties, from the testing described above, meet the
apphicable design specifications

14212125 Dust Radiation Monitoring System
Preaperational Test

(1) Purpose

To verify the ability of the dust radiation
maonitoring system to indicate and alarm nor-
mal and abnormal airborne radiation levels
throughout the plant

{2) Prerequisites

The construction tests have been successful-
iy completed and the SCG has reviewed the
test procedure and has approved the initia-
tion of testing. Additionally, indicator and
irip units, power supplies, and sensor/con-
veriers have been calibrated according to
vendor instructions.

| (3) General Test Methods and Acceptance Criteria
Performance shewkd be observed and recorded
during a series of itdMwdyal component and

integrated subsystem tests
following

Amendment 18
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(a) proper calibration of detector assem-
blies and associsted equipment using a
standard radiation source or poiiable
calibration uait,

(b) proper fupctioning of iadicators,
recorders, annvonciators, and alarms,

{¢) proper system trips in response 10 high
radiation and downscale/inoperative
conditions,

(d) proper operation of permissive, prohi
bit, interlock, and bypass functions
and

(e) propet operstion of filtering and
sampling equipment

System operation 1s considered acceptable
when the observed /measured performance charac:
teristics, from the testing described above,
meet the applicable design specifications

14212126 Containment Atmospheric
Maonitoring System Preoperational Test

(1) Purpose

To verify the ability of the containment
atmospheric monitoring svstem (CAMS) 1o
monilo: oxygen, hydrogen, and gross gamma
tadiation levels o the werwell and drywell
airspace regions of the primary containment

(2) Prerequisites

The construction tests have been success.
fully completed and the SCG has reviewed the
test procedure and has approved the initia-
tion of testing. Initial system and compo-
nent setup has oeen accomplished per vendor
instructions.

(3) General Test Methods and Acceptance Criteria

The containment atmosphere monitoring sysiem
consists of radiation, oxygen, and hydrogen
monitoring subsystems. Performance of cach
showid be observed and
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(a) proper calibration of detector assem-

hlies and associated equipment using &
standard source or portable calibration
unit;

(b) proper functioniog of indicators, recor.
ders, anpuncistors, sod alarms including
those monitoning system availability,

(€) proper system trips in response to bigh
setpoin! and downscale /inoperative
conditions,

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

(€) proper initiation and operation of detec-
tion and sampling functions including
pump start and valve sequencing, if ap-
propriate, in response 10 8 LOCA signal,
and

(1) proper opetation of calibration gas sup-
ply systems and self calibration
functions.

Svstem operation is considered acceptable when

. the observed /'measured performance characteris:

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

14212127 Instrument Alr and Station
Service Air Systems Preoperational Tests

(1) Putpose

To verify the ability of the instrument air
und service 2ir systems (IA and $SA) to
provide the design quantities of clean dry
compressed air to user systems and
components,

(2) Prerequisites

The construction tests have been successful-
ly completed and the SCG has reviewed the
test procedure and bhas approved the initia-
ton of testing Primary and backup elec-
tnical power, the suppiied system and compo-
nents loads, and other required system in-
terfaces are available, as needed, to support
the specified testing.

Amendmen: 18
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(3) General Test Methods and Acceptance Criteria

The instrument air systew and the service
air sysiem are specified as scparate sy
tems. However, since they are so closely
related the preop test requitewents are

sentially th A
essentially W
Performance be observed aod recorded
duriog a series of individusi component and

integrated system tests (o demonstrate the
following

(a) proper vperation of instrumentation and
equiptoent in all combinations of logic
and insirument channel trip,

(b) proper functioning of instrumentation
and alarms ‘1o monitor system opera-
tion and ava

(€) pro,-t operaty . of system valves, in.
cluding timing, under expected operating
conditions;

(d) proper operation of compressors and
motors 1o all desigo operating modes,

(e) ability of compressor(s) to maintain
receiver at specified pressure(s) and 10
recharge within specified time under de-
sign loading conditions,

() proper system flow paths and acce . ‘able
flow rates to individual loads at spec-
ified temperatures and pressures under
design loading conditions, includiog @
determination that the total air demand
al steady state conditions, ins!uding
leakage for the system, is ip accordan.e
with design,

(g) proper compressor start sequence
(including load and unload) and margio
to actuation of protective devices,

(h) proper operation of interlocks and
equipment protective devices in
compressor and valve controly,

(i) proper operation of permissive,
prohibit, and bypass fusctions,
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(J) 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,

(k) acceptability of compressor/motor vibra-
tioh levels and system piping movements
during both transient and steady state
operation,

(1 the ability of the air to meet end use
cleanliness requirements with respect to
oil. water, and particulate matier con-
tent;

(m) continued operability of supplied loads
in response 1o credible failures that
result in an increase io the supply
system pressute;

(n) proper “failure” (open, close, or as is)
of supplied components to both instanta-
neous (pipe break) and slow (plugging or
freezing) simulated air losses (per Reg-
ulatary Guide 1.68.3;; and

(o) the ability of the service air system 10
act as backup to the instrument air sys-
1em.

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

14212128 High Pressure Nitrogen Gas Supply
System Preoperational Test

(1) Purpose

To verify the ability of the high pressure
nitrogen gas supply system (HPIN) 10 furnish
compressed nitrogen gas (o user sysiems at
design quantity and quality.

{2) Prerequisites

The construction tests have been successfully
completed and the SCG bas reviewed the test
procedure and has approved the initiation of
testing. User system loads and othes re-
quired svstem interfaces shall be available,
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as needed, 10 support the specified svstem
testing

General Te thods and Acceptance Criteria
Suall

Performance be observed and recorded

during a series of individual component and

integrated system tests 1o demonst: ate the

following:

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

(b) proper functioning of instrumentation
and alarms used to monitor sysiem
operation and availability;

(¢) proper operation of system valves,
including timing, under expected
cperating conditions;

(d) ability to maintain receiver(s) at spe-
cified pressure(s) under design loading
conditions,

(¢) proper system flow paths and acceprable
flow rates to individual loads at speci-
fied temperatures and pressures under
design loading conditions,

() proper operation of interlocks and
equipment protective devices,

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

(h) proper system operation while powered
from primary and alternate sources, in-
cluding transfers, and in degraded modes
for which the system is expecied to
remain operationas,

(i) acceptability of vibration levels and
system piping movements during both
transient and steady state operation,

() the ability of the nitrogen gas (o mee!
end use cleanliness reJuirements with
respect to oil, water, and particulate
matter content, and

326
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when the observed /measured performance character.
istics, from the testing described above, meet
the applicable design specifications

142.12.129 Reactor Building Cooling Water
System Preoperational Test

(1) Purpose

To verify proper operation of the reactor
building cooliog water system (RCW) in-
cluding its ability to supply design quan-
tities of cooling water, at the specified
temperatures, 1o essential and ponessential
loads, as appropriate, during normal,
abnormal, and accident conditions.

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedure and has approved the initiation of
testing. Primary and backup power, reactor
building service water, instrument air, and
other required supporting systems shall be
available, as needed, for the specified test-
ing configurations. The cooled components
should be operational and operating to the
extent possible during heat exchanger nerfor-
mance evaluation.

l (3) General Test Methods and Acceptance Criteria
¢ hatl
Performance e observed and recorded

during & series of individual component and
integrated system (24ts to demonstrate the
following:

(a) proper operation of instrumsatation and
equipment in all combinations of logic
and instrument channel trip;

(b) proper functioring of instrumentation
and alarms used to monitor system opera-
tion and availability,

(¢) proper operation of system valves, in.
cluding timing, under expected operating
conditions;

(d) proper operation of pumps and motors in
all design operating modes;
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(¢) acceplable pump NPSH under the most
limiting design flow conditions;

(f) proper system and component flow paths,
flow rates, and pressure drops, includ.
10g pump capacity and discharge head,

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

(b) proper operation of interlocks and equip-
ment protective de ices in pump and
valve controls;

(i) proper operation of permis-ive, pro-
bibit, and bypass functions,;

(J) proper system operation while powered
from primary and alternate sources, in-
cluding transfers, and 10 degraded mode:s
for which the system is expected to re-
main operational. This includes isola-
tion/shedding of nonessential loads and
divisional interties when a LOCA signal
is present;

(k) acceptability of pump/motor vibration
levels and system piping movements dur.
ing both transient and steady stale
operation;

() proper operation of system surge tanks
and chemical addition tanks and *heir
associated functions; and

(m) acceptable performance of heat exchang-
ers, 10 the extent practical

System operation is considered acceptable
when the observed/measured performance charac-
teristics, from the testing described above,
meet the applicable design specifications. Due
to the possibility of insufficient beat loads
during the preop phase, the final system flow
balancing and heat exchanger performance evalua-
tion mav need to be performed during the startup
phase.

14212130 Plant Makeup Water System(s)
Preoperational Test

(1) Purpose
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(3)

To verify the ability of the plant make-up
water system(s) 1o resupply the designated
plant systems with water of the design
quantity and quality for each such system

Prerequisites

The construciion tests have been success-
fully completed and the SCG bas reviewed the
test procedure and bas approved *he initia-
tion of testing  Fioal intetconnec ion with
the supplied systems is complete and those
systems are ready to accepl transfer of de-
sign quantities of makeup water.

General Test Methods and nee Criteria

E Shall Y
Svetem performance observed and
tecorded during a series oﬁmdmdual com:

ponent and iztegrated system tests to demon-
strate the following

(a) proper operation of instrumentation and
equipment 1o all combinations of logic,

(5) proper functioning of instrumentation
and alarms used to monitor system opera-
tion and status,

{¢) proper operation of pumps, motors, and
valves under expected operating condi
Lions,;

(d) proper functioning of interlocks and
equipment protective devices ip pump,
motor, and valve controls;

(¢) the adequacy of system flow paths and
flow rates including pump and tank
capacities;

() proper functioning of chemical addition
and water treatment facilities and
cquipment;

(g) proper functioning of freeze protection
devices, if applicable; and

(h) acceptability of pump and motor
vibration levels and system piping
movements during both transient and
steady state operations.
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System operetion is considered acceptable if

the observed /measured performance characters.
tics meet the applicable design specifications

14212131 Hot Water Hrsting System
Preoperational Test

(1)

(2)

(3)

Purpose

Verify the ability of the bot water beating
system 1o provide bot water to the appropn
ate HVAC systems in order 1o maintain the
specified design temperatures within the
vatious building rooms and areas

Prerequisites

The construction tests have been complered
and the SCG has reviewed the test procedure
and has approved the initiation of testing
Electrical power, the appropriate heuting
source(s), the various HVAC systems heat ng
coils, and otber required interfacing
systems shall be available, as needed, 1o
support the specificd testing

General Test Me d Acceptance Criteria
s Shall ;

Performance B¢ observed and recorded

during a series of individual component and

iotegrated system tests 1o demonsirate the
following:

(a) proper operation of instrumentation and
equipment it all combinations of logic
and instrument channel trip;

(b) proper functioning of instrumentation
and alarms used 1o monitor system opera
tion,

(¢) proper operation of system valves under
expected operating conditions;

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

{(e) acceptabl. pump NPSH under the most
limiting design flow conditions,

(f) proper system Mow paths and flow rates

including pump capacity and discharge
head,

i4.2.28
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(g) proper pump motor start sequence snd
margin 10 actuation of protective de-
vices,

(b) proper operation of interlocks and
equipment protective devices in pump,
motor and valve controls,

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

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

System operation is considered acceptable when
vhe observed /measured performance characteris-
tics, from the testing described above, meet the
applicable design »ecifications. It may not be
possible to fully evaluate heat exchanger and
beating coil performance during the preoperation-
al test phase because of process temperature
Limitations

14212122 HVAC Emergency Chilled Water
System Preoperational Test

(1) Purpose

To verify the ability of the HVAC emergency
chilled water system (HECW) (o supply the de-
sign quantities of chilled water at the spe-
cified temperatures (o the various cooling
coils of the HVAC system: serving rooms and
arcas containing esse .ial systems and
equipment

(2) Prerequisites

The construction tests have been successfully
completed and the SCG bas reviewed the test
procedure and bas approved the initiation of
testing. Normal and auxiliary electrical
powet, reactor building cooling water, appli-
cable HVAC system cooling coils, and other
required system interfaces shall be avail-
able, as needed, to support the specified
system testing.

l (3) General Test Methods and Acceptance Criteria

Performanc be observed and recorded
55“\9
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during a series of individual component and
integrated rystem tests (0 demoustrate the
following

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

(b) proper functioning of instrumentation
and alarms used to monitor system
operation and availability,

(¢) proper operation of system alves,
including isolation functions, under
expected operating conditions;

(d) proper operation of pumps and moto . in
all design operating modes,

(e) acceptable pump NPSH under the most
limiting design fNlow conditions.

(N proper system flow paths and flow rates
to all supplied loads including pump
capacity and discharge head,

(g) proper pump molor start sequence and
margin to actuation of prorective
devices;

(h) proper operation of interlocks and
equipment protective devices in pump and
valve controls;

(1) proper operation of permissive,
prohibit, 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
during both transient and steady state
operation; and

(1) proper functioning of system surge tank
and chemical addition features

System operatiou is considered acceptable
when the observed/measured performance

14.2.29
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characteristics, from the testing described
above, meet the applicable design specifications.

14212123 HVAC Normal Chilled Wa'er System
Preoperational Test

(1)

L

Purpose

To verify the ability of the HYAC porma!l
chil'ed water system (HNCW) to supply the
des.gn quantities of chilled water at the
specified temperatures to the various cooling
<oils of the HVAC systems serving rooms and
arcas contmning nonessential equipment and
systems.

Prerequisites

The construction tests bave been success:
fully completed and the SCG bas reviewed the
test procedure and bas approved the initia-
tion of testing. Primary and auxiliary
electrical power, the associated cooling
water system(s), tae ap licable HVAC system
cooling coils, and oth :r required system
interfaces shall be ava lable, as needed, 1o
suppart the specified ystem testing

General Test Acceptance Criteria
Performance id be observed and recorded
during a senies of individual component and

integrated system tests to demonstrate the
following:

{a) proper operation of instrumenta’‘on and
equipment ir all combinations of logic
and instrument channel trip;

(b) proner functioning of instrumentation
and alarms used to moniter system
operation and availability;

{¢) proper opesation of system valves,
including isolation functions, under
expe i *d operating conditions;

(d) proper operation of pumps aud motors in
all design operating modes;

{e) acceptable pump NPSH under the most
limiting design flow conditions;
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(f) proper system flow paths and Nlow rates
to all suppliod loads including pump
capacity and discharge bead,

(B) proper pump motor start sequence and
margio to actuation of protective
devices;

(h

~—

proper op:‘ation of interlocks and equip:
men! protective devices in pump and
valve con.rols;

(1) proper cperation of permissive, prohi-
bit, and bypass functions,

() proper system operation while powered
from primary and alternate sources,
incluling 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 and steady state
opreration; and

() proper functioning of system surge tank
and chemical addition features

System operation 's considered acceprable

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

14212134 Heating, Ventilation, and Air
Conditiouing Systems Preoperational Test

(1)

(2)

Purpose

To verify the ability of the various HVAC
systems (0 establish and maintain the speci
fied environment, with regards to tempera-
ture, pressure, and airborne particulate
level, in the applicable rooms, areas, and
buildings throughout the plant, supporting
essential and nonessential equipment and
syst2ms.

Prerequisites

The construction tests, including inits’
flow balancing, have been successfui’s

142-X
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corpleted and (he SCG has reviewed the test
procedure(s) and bas approved the initiation
of testing. Additionally, the normal and
Y wup eiectrical power sources, the applic:
22 heating, cooling, and chilled water sys-
tems, and any other required system inter-
faces shall be available, as needed, ¢
support the specified testing.

General Test Methods and Acceptance Criteria

There are oumerous HVAC systems in the plant,
located throughout the various buildiogs.
Each system typically consists of some combi-
pation of supply and exbaust air handling
uaits and local cooling units, and the asso-
ciated fans, damjers, valves, filters, heat-
ing and cooling coils, and control and instry-
meatation. The HVAC systems to be tested

| > whowdd include the following: those sup=nrt-

ing the reactor building rooms containieg w.¢
emergency diesel generaters and the ECCS
pumps and heat exchangers; those serving the
clectrical equipment rooms of the control
building: those supporting the divisional
cooling water rooms; those supporting the
turbine /generator auniliaries, those serving
the secondary containment and the general
arcas of the control buiiding, reactor
building and turbine building; and the
dedicated systems of the drywell and the main
countrol room (includirz rhe control room
habitability function).

Since the various HVAC systems are similar in
design of equipment and function, they are
subject to the same basic testing require-
ments
&hall

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

(a) proper operation of instrumentatior and
equipment in all combinations of logic
and instrument channel trip;

{b) proper functioning of instrumentation

and alarms used to monitor system

operation and availability;

(c) proper operation of system valves and

dampers, including isolation functions,

under expected operating conditions;
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(d) proper operation of fans aad motors in
all design operating modes;

(e) proper sysiem flow paths and flow rates
including individual compozent and total
system capacities and overall system
flow balancing,

{(f) proper operation of interlocks and
equipment protective devices,

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

(&)

(h) proper sysiem operation while powered
from primary acd alterpate sources,
inclvding transfers, and in degraded
m’ s which the system is expected

i rew 0 operational,

(i) the ability to maintain the specified
positive or negative pressure(s) in the
designated rooms and areas and to direct
local and total ai* “low, including any
potential leakage, relative to the
anticipated contamination levels,

(j) the ability of exhaust, supply, and
recirculation filter units to maintain
the specified dust and contamination
free environment(s);

(ki the 2bility of the control room

habitability function to detect the

presence of smoke and/or toxic gas and

10 remove or prevent in-leakage of such,

(I) proper operation of HEPA filters and
charcoal adsorber sections, if
applicable, including relative 11, the
in-place testing requirements of
Regulatory Guide 1.140 regarding visual
inspections and airflow distribution,
DCP penetration and bypass leakage
testing;

(m) the ability of the beating and cooling
coils 1o maintain the specified thermal
environment(s) while considering the
heat loads present during the preop test
phase; and

(n) the ability of primary and secondary
containment HVAC systems to provide
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(2)

To verify the ability of the atmospheric
¢ostrol system (ACS) to establish and
maintain the specified inert atmosphere in
the primary containment during all expected
plant conditions

( are )

Prerequisites '
'
The construction tghts bave been successfully

completed and (e SCG bas reviewed the test

procedure and Was approved tke initiation of
testing. 1 primary and secondary
containments intact, their HVAC

systems operational, and al!l other required
interfaces avalable, as needed, to support
the specified tesiing.

General Tast Meth Acceptance Criteria

g shall)
Performance R ¢ ohserved and recorded
during a series of individual component and

integrated system {ests to demonstrate the
fillowing:

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

(b) proper functioning of instrumentation
and alarms used 10 monitor system
operation and availability;

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

(d) proper nitrogen/air flow paths and flow
rates both into and out of the primary
containment,

(e) proper operation of interlocks and equip:
ment protective devices,

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

{g) proper system operation while powered
from primary and alternate sources,
including transfers, and in degraded
modes for which the system is expected
10 remain operational.
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System operation is considered acceptable

when the observed/measured performance charac
teristics, from the testing described above,
mey: the applicable design specifications

14202136 Standby Gas Treatment System
Preoperational Test

(1)

(3)

Purpose

To verify the ability of the standby gas
treatment system (SGTS) to establish and
maintaip a negative p.essure within the
secondzary containment and 10 adequately
filter the resultant exhaust air flow,

Fi.requisites

The construction tests have been success-
fully compieied and the SCG bas reviewed the
iest procedure and bhas approved the nitia-
tion of testing. The primary and secondary
coptainments are intact and the appropriate
wnterfacing systei.s are available as re-
quired to support the specified testing

General Test Mel}MAcceptmce Criteria
Shall)

Performance Mmﬁ‘ﬁﬁ's)crved and recorded

during a series of individual component and

integrated system tests 10 demonstrate the
following:

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

(b) proper functioning of iestrumentation
and alarms used to monitor system
operation and availability;

(¢) proper operation of system valves and
dampers. including timing, under
expected operating conditions;

(d) proper operation of exhaust fans in all
design cperating modes;

(e) efficiency of HEPA filters and leak

142-32
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tightoess of charcoal adsorber section
per Regulatory Guide 1.5:

() proper system and compone ' flow paths
and flow rates iocludiag overall system
flow balance;

(g) ability to maintain the specified nega-
tive pressure ip the secondary
conila:nment,

{h) proper operation of interlocks and
equipment prolective devices;

(i) proper operation of permissive,
prohibit, and bypass functions;

() proper operation of heaters, demister,
and moisture seperator eguipment; and

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

Refer also 1o Subsection 6.5.14 1.

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

14212127 Containment Iseiation Valve
Leabkage Rate Tests

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

142.12.1.38 Containment Penetration Leakage
Rate Tests

Deseription of and criteria for preoperationa,
leakage rate tests of containment penetrations
are given in Subsection 6.2.6.2.

142.12.129 Containment Airlock Leakage Rate
Tests

Description of and criteria for preoperational

leakage rate tests of containment airlocks are
given in Subsection 6.2.€.2.
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142.12.1.40.1 Contalnment Integrated Leakage
Rate Test

Description of and criteria for coms'nment
iptegrated leakage rate tests are given in Sub.
section 6.2.6.1.

142121402 Containment Structural
Integrity Test

Description of and criteria for the required
contaioment siructural integrity test is given
1o Subsection 3.8.1.7.1

142.12.1.41 Pressure Suppression Containment
Bypass Leakage Tests

Test procedures are identical to those used
for other penctrations under 1solation condi-
tions as discussed 1o Subsection 6262

14.2.12.1.42 Containment Isolation Valve
Functional and Closure Timing Tests

Preoperational functional and closure timing
tests of containment isolation valves is dis-
cussed in Subsection 6.2.4

142.12.1.43 Wetweli-to-Drywell Vacuum Breaker
System Preoperational Test

(1) Pusrpose

To verify proper functioning of the wetwell-
to-drywell vacuum breakers.

(2) Prerequisites

The construction tests bave been success-
fully completed and the SCG has reviewed the
test procedure and has approved the initia-
tion of testing.

(3) General Test Metiods Acceptance Criteria
shall )

Performance served and recorded
during a scries of individual component and
intr ;rated system tests to demonstrate the

following:

(a) proper cperation of vacuum breaker
valves and system logic including
verification of opening and closing
setpoinis and timing:
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power conditions

(¢) proper functioning of valve positive
closure devices inciud ing verification
el alequate valve leak tightness, and

{d) proper funstioning of vacuum breaker
1est features

Svystem operation is considered acceptabls when
the observed /messured performance characteristics
me: the applicable design specifications

142.12.1.44 Primary Contzinment Monitoring
Instrumentation Preoperational Test

(1) Purpose

To verify the proper operation of instry
mentation used for long term monitoring of
the drywell and wetwell atmospheres and
suppression poo! temperature and level during
both normal operations and aceident
conditions in the primary containment

{2} Prerequisites

Thke construction tests bave beea success-
fully cumpleted and the SCG has reviewed the
test procedure and bas approved the imitic
tion of testing. The suppression pool shall
be filled and expected 1o undergo measurable
ievel and temperature changes at some point
during the scheduled testing The required
imierfacing systems and components are
available, #3 needed, to support the speci-
fied testing. Additionally, any parallel
testing to be performed in comjunction with
the testing of this subsection is appropri-
ately scheduled.

General Test Methods and Acceptance Critena

A description of the iastrumentation requir-
td for containrment monitoring is preseated in
Subsection 6.2.1.7. Preoperational testing
of these instruments will be performed in
conjunction with the testing of the applic-
able systems. Onl, tha! instrumentation
requiring special cons.derations is discus-
sed below,

Performance shewd be observed and recorded

D
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during a series of individual component snd
integrated system tests (0 demoustrate the
following

(a) proper tracking of drywell pressure by
all instrument channels during contain-
ment integrated leak rate tesung,

(b) proper response of all suppression pool
level instrumentation during actual
changes ‘o pool level,

(c) proper tracking by all suppression pool
temperature instrument channels of an
actual change o pool temperature,

(d) proper functioning of associaied indica:
tors, recorders, annunciators, and
slarms including those monitoring
instrumentation status; and

(¢) proper system trips in response (o the
appropriate bigh and/or low setpoints
and inoperative conditions

System operation is considered acceptabic
when the observed /measured performance characier-
istics, from the testing described above. meel
the applicable design specifications

142.12.1.4¢ Electrical Systems Preoperational
Test

The total plant electrical disinibution net.
work is described in Chapter 8 and is comprised
of the following systems:

(1) unit auxillary AC power s,stem;

(2) unut Class 1E AC power system;

(3) safety system logic and contro!l system
power system,

(4) instrument power system;

(5) uninterruptible power system;

(6) unit swallary DC power system; and

(7) unit class 1E DC power system.

Because of the similarities in their design
and function, the testing requirements for these
systems, and their respective components, can be
divided iuto the four general categories as
described below. The specific testing required
for rach system is described in the applicable
design and testing specifications.
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142121451 DC Power Supply System
Preoperational Test

(1) Purpose

To verify the ability of DC power supply
systems to sepply highly reliable, uninter.
yuptable power for instrumentation, logic,
control, lighting and other normal and
emergency loads that waust remain operational
during and after a loss of AC power,

(2) Prerequisitzs

The construction tests have been success-
iully completed and the SCG has reviewed the
test procedures and has approved the initia-
tion of testing. All interfacing systems i nd
equipment required 10 support syst:.m
operation shall be available, as neede?, for
the specified testing configurations

] (3) Geaneral Test Methods and Acceptance Criteria

The DC power supply systems consist of es-
sential and nonessential equipment, includ-
ing batteries, battery chargers, inverters,
static transfer switches, and associated
instrumentation and alarms, that is used to

Wal and emergency loads.
| Shall Performance be obssrved and recorded

during a series of individual component and
integrated systems tests to demonstrate the
following:

(a) capability of cach battery bank (o
supply its design load for the specified
tiine without the voltage dropping below
minmum vuttery or cell limns;

(b) capability of cach battery charger to
fully recharge its associated battery
(or bank), from the discharged state,
within the specified time while
simultaneously supplying the specified
loads;

(¢) verification that actual loading of each
DC bus is consistent with battery sizing
assumplions,

(d) werification that each DC bus meet- the

specified level of redundancy and elec-

Ameadment 18

23AL100AN
RE> B

trical independence for its particular
application,

(e) proper functioning of transfer devices,
breakers, cables and inverters (includ-
ing load capability);

(f) proper calibration and trip settings of
protective devices, includiog relaying,
and proper operation of permissive and
probibit interfocks,

(g) proper operation of instrumentation and
alarms associated with under voltage,
over voltage, and ground conditions; and

(h) proper opetation of emergency DC
lighting, including capacity of self
contained batteries.

142121452 Emergency AC Power Distribution
System Preoperational Test

(1

(2

(3)

Purpose

To verify the ability of the Class 1E AC
power distribution system to provide both
manual and fully automatic mears for supply-
ing and reguiating AC power to safety equip-
ment, from both offsite and oasite sources,
via independent distribution subsystems for
each redundant Class 1E load group.

Prerequisites

The construction tests have been success
fully compieted and the SCG has reviewed the
test procedure and hav approved the initia-
tion of testing. All interfacirg systems
and equipment required to support system
aperation shall be available, as needed, for
the specified testing configurations.

General Test Methods and Acceptance Criteria

The Class 1E AC power distribution system is
comprised of the equipment requirzd for
transformation, coaversion, and regulation
of voitage to the essential busses, the
switchgear and motor control required for
the individual loads served, and the coordi-
nated system protective relaying. Perfor-
be observed and recorded during

14.2-35
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a series of individual component and
integrated system tests to demonstrate the
following:

{a) proper operation of initiating, trans-
fer, and trip devices;

(t) proper oneration of relaving and logic,
including ioad shedding features,

{¢c) proper operation of equipment protective
devices, including permissive and prohi-
bit wterlocks,

(d) proper operation of instrumentation and
alarms ysed to monitor system and equip-
ment status (including availability);

(¢} proper operation and load carrying
capability of breakers, motor controll-
ers, switchgear, transformers, and
cables;

(I} that a sufficient level of redundancy
and electrical independence exists as
specified for cach application;

(2) the capability to travsfer between
onsite and offsite power sources as »er
design,

(h) the ability of emergency and vital loads
to start in the proper sequence and to
operate properly under simulated
accident conditions, while powered from
either preferred or standby sources, and
over the specified range of available
bus voltage, and

(1) the adequacy of the plant emergency and
essential lighting systems.

142121452 Emergency Diesel Generator
Preoperational Test

(1) Purpose

To demonstrate the capability of the emer-
geacy diesel generators to provide nighly re-
liable emergency electrical powe: during nor-
mal and simulated 2ccident conditions when
sormal offsite power sources are unavailable,
and i0 demonstrate the operability of the
d:2sel generator auxiliary systems, e g,
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diesel fuel oil (ransfer, diesel-generator
star' og air supply, jacket water, and lube
oil.

Prei ;quisites

The construction tests bave been successful
Iy completed and the SCG bhas reviewed the
test procegure and has approved the initia
tion of testing  All interfacing systems
and equipment required to support system op-
eraiton shall be available. as needed. for
the specified testing configuration Addi-
tionaly, sufficient diesel fuel should be
available on site to perform the scheduled
lests.

General Test Meth d Acceptance Criteria
¢ shall )

Performance he observed and recorded

during a series of individual component and

integrated system tests to demonstrate the
following

(a) proper automatic startup and operation
of the diesel generators upon simulated
loss of a-c voltage and attainment of
the required frequency and voltage wuth.
in the specified time himits;

(b) proper response and operation for de-
sign-basis acaident loading sequence 1o
design-basis load requirements, and
verification that voltage and frequency
are maintained within speaified himits,

(¢} proper operation of the diesel genera-
tors during load shedding, load sequenc-
ing, and load rejection, including a
test of the loss of the largest single
load aud of the complete loss of load,
verifyiag that voltage and frequency ar-
maintained within design limits and that
overspeed limits are not exceeded;

(d) that a LOCA signal will block generator
breaker or field tripping by all protec-
tive relays except for the gencrator
phase differential current and eagine
overspeed relays,

(e) that a LOCA sigoal will initiate termin-
ation of parallel operations (test or
manual transfer) and that the diesel

R
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(h)

(1)

)

(h

geoerator will continue to run unloaded
and available;

that the engine speed governor and the
generator voltage regulator avutomat)-
cally return to an isochronous (constant
speed) mode of operation upon initiation
of a LOCA signal;

full-lecad carrying capability of the
diesel geoerators for a period of not
less thao 24 bours, of which 22 bhours
are at a load equivalent to the con-
tinuous rating of the dicsel generator
and 2 hours are at the 2-hour load
rating as described in Reg Guide 1.108
including verification that the diessl
cooling systems function within design
limits, and the diesel generator HVAC
system maintains the diesel generator
room within design limits;

functional capability at operating
lemperature conditions bv reperforming
tne tests in (a) and (b) above immedi-
ately after completion of the 24-bour
load test per (g) above;

the ability to synchronize the diese!l
generators with offsite power while con-
pected to the emergency load, transfer
the load from the diesel generators to
the offsite power, isolate the diesel
generators, and restore them to standby
status;

that the rate of fuel consumption and
the operation of any fuel oil supply
pumping or transfer devices, while
operating at the design-basis accident
load, are such that the requirements for
7-day storage inventory are met for each
diesel generator;

that all permissive and prohibit
interiocks, controls, and alarms (both
local and remote) operate in accordancy
with design specifications;

acceptable diesel generator reliability
during starting and !oading sequences as
described in Reg. Guide 1.108;
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im) proper operation and correct setpoints
for initiating and trip devices and
verification of system logic not tested
otherwise; and

(n) proper operation of auxiliary systems
such as those used for starting, cool-
ing, heating, ventilating, lubricating,
and fueling the diesel generators,

142.12.1.45.4 Normal AC Power Distribution
System Preoperational Test

(1) Purpost

To verify the ability of the sormal AC power
distribution Jystem to provide a means for
supplying AC power to nonessential equip-
meanl, from both onsite snd offsite sources,
via the appropriate distr:bution network(s)

(2) Prerequisites

The construction tests have been success-
fully completed and the SCG has reviewed the
test procedure and has approved the initia-
tion of testing. All interfacing svstems
and cequipment reguired to support system
operation shall be available, as needed, for
the specified testing configurations

(3) General Test Methods and Acceptance Critenia g

The normal AC power distribution systewm is
comprised of the equipment used for (rans-
formation, conversion, regulation, and
distribution ol voltage to plant nonessen-
tial equipment during normal operation
Perinrmance be observed and recorded
during a series of{individual component and
integrated system fests to demonstrate the
following: Shall

(a) proper operation of initiating, trans-
fer, and trip devices;

(b) proper operation of relaying and logic,
including load shedding features;

(¢) proper operation of equipment protective
devices, including permissive and prohi-
bit interlocks;
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(d) proper operation of instrumentation and
alarms used to monitor system ard equip-
ment status,

(¢} proper operalion and load carrying cap-
ability of breskers, motor controllers,
switchgear, transformers, and cables,

(f) sufficient level of redundancy and elec-
trical independence as specified for
cach application, and

(g) the capability to transfer between on-
site and offsite power sources as per
design.

Performance of each of the various plant elec-
trical systems is considered acceptable when
the testing described above demonstrates that
the requirements of the applicable Jesign and
testing spesifications have been met.

142.12.1.46 Integrated ECCS Loss of Offsite
Power (LOP)/LOCA Preoperational Test

(1)

(3)

Purpose

To venfy the proper integrated ECCS and
plant electrical svriem response to a simu-
lated LOP/LOCA condition and 1o verilfy the
independence of the redundant onsite divi-
sional power sources and their associated
load groups

Prerequisites

The preoperauionai tests of the plant elec-
trical system, including diese! generators,
and the ECCS and related auxiliary systems,
bave been successfully completed. The reac-
tor vessel shall be ready to accept design
ECCS injection flow, all ECCS pumps shall
have an adequate suction source, the diesel
generators should bave sufficient wuel avail-
able, and essential DC power shall be avail-
able  All other required systems shall also
be available. as needed, to support the
specified integrat~d testing

General Test Methods and Acceptance Criteria

For each combination of divisional load
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groups, twy at a time (A and B, Band C, A
and C), with the other divisional load group
completely isolated from both omsite and
offsite power sources (including DC sour-
ces), s'mulate a divisional bus under-vol.
tage condition (LOP) icllowed immediately by
a LOCA, signal and verify the following

(a) that the appropriate divisional divsel
generators automatically start, reach
rated speed and voltage, and connect to
their respective divisional buses
according to design and within the
specified time;

(b) that all relaying and interlocks relat=d
to the LOP/LOCA condition operate pio-
perly including the specified shedding
and sequancing ol sources and loads;

{c) that all divisional lcads operate as de-
signed in response 1o the LOP/LCCA con-
dition, including establishment of th:
appropriate divisional ECCS flow to the
veisel within the specified time, and

(d) that 21l loads and eslectiical busses
associated with the isolated divisional

load group remain deenergized

»v-@j
The test of each combination be of
sufficient duration to allow csubhsﬁment
of stable operating conditions such that any
adverse conditions which might result from
improper load group assignment (e.g, lack
of forced cooling of a vital composent or

system) would be detected.

electrical divisions svewid be demonstrated
by simulating a complete loss of offsite
power and LOCA condition and then verifying
items (a) through (d) above for all three
diesel generators and load groups as they
respond and operate simultaneously.

Performance is acceptable when the above

testing demonstrates that the applicable desigo
specifications have been met.
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142

12.1.47 Plant Communications System

Preoperational Test

(1)

Purpose

To verify the proper operavion and adequacy
of all plant communications svstems and
methods that will be used during normal and
aboormal operztions including those needed to
carry out the plant emergency plan

) Fierequisites

The construction tests have been success-
fully completed ané the SCG has reviewed the
test procedure and has approved the initia-
tion of testing. Initial sysiem and compo-
nent settings (gains, volumes, etc.) should
be adjusied pased on expectations of the
acoustic environment and background nnise
levels for each location and for all modes of
operalivn

General Test Mcthods and Acceptance Criteria

The communications systems to be tested
include the plant PA system, all hardwired
svstems within the plant, portable radio
systems to be used within the plant boun-
dary, normal and dedicated communications
links to outside agencies, and the plant
emeigency alarms  Performance showk be
observed and recorded during a seri

tests to demonstrate the following:

(a) proper functioning of all transmitters
and receivers without excessive inter-
ference levels;

(b) proper operation of all controls, swit-
ches, and interfaces including silencing
and muting features;

{c) proper isolation and independence of
various c“annels and systems;

(d) proper operation of systems under mult-
ple user and fully loaded conditions as
per design;

(e} proper operation of plant emergency
alarms,
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(N audibility of speakers and receivers
under anticipated background . ise
levels;

(g) the ability to establish the required
communications with outside agencies,;
and

(b} proper fuactioning of dedicated use
systems and of those systems expected to
function under abnormal conditions such
as loss of electrical power or sautdown
from outside the control room scenarios

System operation is considered acceptable

when the observed/measuied performunce
characteristics meet the applicable design
specifications,

142.12.1.48 Fire Protection System
Preoperational Test

(1)

(3)

Purpase

To verify the ability of the fire protection
system to detect and alarm the presence of
combustion, smoke or fire within the plant
and to initiate the appropriate suppression
systems or devices

Prerequisites

The construction tests have been successful-
ly completed and the SCG has reviewed the
test procedure and has approved the iniu-
ation of testing. The required electrical
power and make-up water sources, and other
appropriate interfaces and support systems,
are available as needed for the specified
testing.

General Test Methods and Acceptance Critena

The [: ¢ protection system is but opc part
of the o.crall fire protection program.
This program is the integrated effort
involving components, proccdures, and
personnel utilized in carryiog out all
activities of fire protection, in accordance
with Criterion 3 of 10CFRSU, Appeadix A It
includes systems and components, facility
design, fire prevention, detection, anoun-
ciation, confinement, suppression, adminis-
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trative controls, fire brigade organization,
training, quality assurance, inspection, test-
ing. and maintenance. The fire protection
program begins with the initia! design of ali
plant sysiems and equipment and of the build-
ings and struciures in which they are locat-
ed A detailed analysis is then performed oo
this design to ident.fy, qualify, and guanti-
fy all potential fire hazards, and their con-
sequences, within the plani. Specific fire
protection equipment is iben added, where
needed, when individual component design and
features such as pbysical separation, walls,
doors, and other barriers and passive devi-
ces, do not completely fulfi!l the require-
ments of the fire protection program

The majority of the effort involved in de-
monsirating that the requirements of the
overall fire protection program =sre met will
be through analysis and documentation. Pre-
operational testing of the fire protection
system will mainly be limited to the equip-
ment and facilities designed for the detec-
t.on, annunciation, and suppression of
fires. This testing ekeard include the
foiiuwing demonstrations Shall

proper operation of instrumentation and
equipment in all combinations of logic
and control,

(a)

(b) proner functioning o\ prohibit and per-
m ;sive interiocks and equipment

protective devices;

proper coperation of system valves,
pumps, and motors under expected ope-
rating conditions,

(c)

(d) proper system and component flow paths,

“low rates and capacities,
(e) proper operation of water based suppres-
siou systems such as spray, sprinkler,
deluge, and hose devices and of ~ther
suppression systems such as those utili-
zing halon. carbon dioaide, foams and
dry chemicals, including both manually
and automaticcily actuated systems;

{(f) proper operstion of freeze protection
devices, if applicable;
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(g) proper functioning of smoke, heat and
flame detection devices;

(b} proper operation of both local and
remote alarms including those interfac-
ing with outside agencies, and

(i) proper operation of primary and second-
ary electrical power sources includiog
fire protection system diesel genera-
tors.

System operation is considered acceptable

when the observed and measured performance
characteristics, from the testing described
above, meet the applicable design specifi-
cations,

142.12.1.49 Radioactive Liquid Drainage and
Transfer Systems Preoperational Tests

(1)

(2)

Purpose

To verify the proper operation of the
vaiious equipment and pathwavs which make up
the radioactive liquid drainage and transfer
system within the Nuclear Island.

Prerequisites

The construction tests have been successful-
ly compieicd and the SCG has reviewed the
test procedure(s) and has approved the
initiation of testing. An adequate supply
of demineralized water, the necessary
electrical power, and other required
interfacing systems shall be available, as
needed to support the specified testing.

General Test Methods and Acceptance Critena

The testing described below consists of that
of the equipment and pathways for the
drainage and transfer of radioactive and
potentially radioactive liquids within thy
plant. Also included are dedicaied systems
for the handling of liquids that require
special collection and disposal
considerations such as detergents

Performance should be observed and recorded
during a series of individual component and
integrated system tests (o demonstrate the
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followang:

(a) proper operation of equipment controls
and logic including prohibit and
permissive interlocks,

(b) proper operation of equipment protective
features and 2utomatic isolation
fusctions;

(¢) proper functioning of instrumentation
and alarms used (o monitor system
operation and status:

(d) acceptable system and compounent flow
paths aad flow rates including pump
capacities and sump or tank volumes;

(e) proper operation of system pumps,
valves, and motors under expecied
operating conditions,

(f) proper functioning of drains and sumps
including those dedicated for handling
of specific agents such as detergents;
and

(g) proper calibration and operation of
radiation detectors and monitors

System operation is considered acceptable wher
the obzerved and measured performance characteris-
tics, from the testing described above, meet the
applicabie design specifications

142.12.1.50 Fuel-Handling and Reactor
Component Servicing Equipment Prevperational
Test

(1) Purpose

To verify proper operation of the fuel
bandiing and reactor component servicing
equipment. This includes cranes, hoists,
grapples, trolleys, platforms, haed tools,
viewing aids, and other equipment used to
iift, tramsport, or otherwise manipulate
fuei, control rods, neutron instrumentation,
and otuer in-vessel, under-vessel, and dry-
well components. Also included is equipment
peeded to lih and relocate structures and
components necsssary 10 provide access (o
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fuel, vessel internals, and reactor compo-
pents during the refueling and servicing
operations

Prerequisiies

The construction tests have been successful-
ly completed and the SCG bhas reviewed the
test procedure and bas approved the initia-
tion of testing. The required electrical
power sources and sufficient lighting shall
be available under-vessel, in the drywell,
and on the refueling floor. The refueling
floor (including the upper pools and reactor
cavity) and drywell and under-vessel areas
shall . capable o! supporting load and tra.
vel testing of the various cranes, bridges,
and hoists. Otber interfacing systems shall
be available as required 1o support the
specified testing

General Test Methods and Acceptance Critenia

Fuel handling and reactor component servic:
ing equipment testing described berein in-
cludes that of the reactor buniding crarn,
refueling biidge, auxiliary platform, and
the associated hoists and grapples, as well
as cther lifting and rigging devices. Also
inciuded are specialized hand tools and
viewing aids. Fuel pool cooling ard cleanup
functions are tested as described 1o Subsec-
tion 14.2.12.1.21. The HVAC systems serving
the refueling floor and drywe!l! are tested
as dcscribcion 14.2.12.1.34,
Performance ehewwd be observed and recorded
during a series of individual component and
integrated system tests to demonstrate the
following:

(a) proper operation for each crane, bridge,
trolley, or platform through its full
travel and at up to its maximum speed
including verification of braking action
and overspecd or overtravel protection
devices;

b) proper operation of the various cablcs,
grapples, and boists including brakes,
limit switches, load cells, and other
equipment protective devices;

14.241
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142.12.1.82 Reactor Vessel Flow-luduced
Vibration Preoperationa! Test

1)

m\t\

\\

N

Purpose

To collect information needed to verify the
adequacy of the reactor interpals design,
manufacture, and assembly with respect to the
potential effects of fioww induced vibration
lnstrumentation of major componeats and the
flow tests and inspections will provide assur-
ance that excessive vibration amplitudes, if
they exist, will be detected at the carliest
possible time. The data collected will also
belp establish the margin to safety associa-
ted with steady state and anticipated tran-
sien! conditions and will help confirm the
pretest analytical vibration calcul-tions.
This testing will fulfill the p: -operational
requirements of Regulatory Guide 1.20 for a
wibration measurement and inspection program
for prototype reactor internals

Prerequisites

) riteria
whewed be complete results shewid be
utilized to define final inspection and mea-
surement programs. Preopgrational testing of
the recirculation system be suffi-
ciently compiete to ensure safe operation of
the reactor internal pumps at rated volumet-
ric flow for the duration of the schedulec
flow testing. This includes all required aux-
thiary systems. All reactor vessel compo-
nenis and structurgg sheowid be installed and
in expectation of being
jected to rated volumetric core flow.
This includes the steam separator assembly
and reactor vesssl head but excludes the
sicam dryer. Also, during the flow testing,
the control blades shall either be removed or
be fully withdrawn and motion inhibited. The
assembly and disassembly of vessel internals
showid be chorecographed such that structures
and compoaents requiring inspection are ac-
cessible at the proper times. The required
sensors shall be installed and calibrated
prior to tke flow testing. All other sys-
tems, components, and structures shall be
available, as required, to support the reac-
ior vessel internals vibration assessment
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program.
General Test Methods and Acceptance Critena

The reactor internals vibration assessment
program consists of three parts: 2 vibra-
tion analysis program, a vibration measure-
ment program, and ap inspection program
The vibration analysis portion is performed
on the final design, prior to the preopera-
tional test, and the results are used 1o
develop the measurement and inspretion
portions of the program. The preoperational
test therefore consists of an instrumented
flow test and pre-and post-test inspections
as described in the following paragraphs

(a) Pre-flow Vessel Inspection

The preflow inspection is performed pri-
marily to establish and document the
status of vessel internal structures and
components. Some of the inspection re-
quirements may be met by normal visual
fabrication inspections. The majourity
of the inspection requirements will be
met by visual and remote observations of
the installed reactor internals in a
flushed and drained vessel. The fol-
lowing types of structures and compo-
nents sweisdd be included in the vessel
als inspection program.

(1) major ioad hearing elements

includiong lateral vertical and tor-
siona! supports;

{(2) locking and bolting compenents whose
failure could adversely affect
structural integrity,

{3) known or potential contac: surfaces;

(4) critical locations as identified by
the vibration analysis program, and

(5) interior surfaces for evidence of
loose pa.ws ~r foreign material

(b) Flow testing

The preoperational flow test will be
petformed at rated volumetric core flow

j4 L3
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(c)

(d)

with the vessel internals completely in-
tact with the exception of the fuel bun-
dles, the control blades (unless fuily
withdrawn), and the steam dryer assem-
bly. A post fuel load, subcritical flow
test will be performed later on the com-
plete reactor assembiy unless it is
shown analvtically or expesimzatally
that the preoperaonal results are
aircady conservatively bounding. Addi-
tionaily internals vibration will be
measured during individual Lom:. s.ont or
system preoperational testing where
operation my result in significant
vibratiopal excitation »f reactor
internals, .nch as HPCF testing

The duration of preoperational testing
at the various f.ow configurations
&bowdd cnsure that each critical com-
ponent is subjected to at least 108
cycles of vibration, as calculated using
the lowest frequency for which the com-
ponent is expected to experience & sign-
ificant structurai response

Post Flow Vessel Inspection

The post flow inspection shall be per-
formed after the resultant vibrational
excitation from the preoperational flow
testing described above. The structures
and components inspected shall be the
same as specified for the preflow in-
spection. Visual and remute observa-
tions are performed after the vessel has
been depressurized and drained. Inspec-
tion of critical surfaces and components
showkd b performed prior to any disas-
sembly required for access to other
internal structures.

Acceptance Criteria

The acceptance criieria are generated as
part of the analytical portion of the
program in terms of maximum vibrational
response levels of overall structures
and components and translated to speci-
fic sensor locations.

Reactor vessel internals vibration is
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considered acceptable when results of
the measurement program correlate and
compare favorably with those of the ana-
lysis progrem, and, when the results of
the inspections show no signs of de-
fects, loose parts, extraneous material,
or excessive wear due to flow testing,
and are corsistent with the results ob-
tained from the analysis and measurement

programs

142.12.1.53 Condensate and Feedwater Sysiewrs
Preoperational lest

(1)

Purpose

To verify proper operation of the
various components that comprise the
condensate and feedwate systams and
their capahbility to deliver the required
flow from the condenser hotwell 1o the
nuclear boiler system.

Prerequisites

The coustruction tests have becn
successfully completed ard the SCG has
reviewed the test procedure(s) and has
approved the initiation of testing. The
required interfacing systems shall be
available as needed, to support the
specified testing. For all flow testing
their shall be an adequate saction
source available and an appropriate flow
path established.

General Test Methods and Acceptance
Criteria

Preoperational (esting of the condensate
and feedwater systems will include the
piping, components, and instrumer ation
between the condenser and the nuclear
boiler but not the condensate filiers or
demineralizers nor the feedwater
beaters, which will be tested separately
per the speciiic discussions provided

{or those features

Performance showdd be observed and
recorded during a series of individval
component and integrated system tests to
demonstrate the following:

14 244
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(a) proper operation of instrumentation and
equipment in all combinations of logic and
instrumeni channel trip;

(b) proper functioning of wwsirumentation and
alarms used to monitor system operation
and availability;

\¢) proper operation of system valves,
including timing, under expected operating
conditions;

(d) proper operation of pumps and motors in
all design ope. aung modes,

(e) acceprable pump NPSH under the most
limiting design Mlow cond ' ions;

(f) proper sysiem flow paths and flow rates
including pump capacity and discharge
cad,

(g) proper pump motor start sequence and
margin 10 actuatidn of protective devices;

th) proper operatiov of interlocks and
equipment protective devices in pump,
motor, and valve contrals;

(1) proper operation of perimissive, prohibit,
and bypass functions;

(j) proper system operation while powered
from primary and alternat® sources,
including transfers, and in degraded modes
for which system components are expected
o remain operational,

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

(1) proper operation of contr 'lers for pump
drivers and flow control v ..es including
those in minimum flow recirculation lines.

System operation is considered acceptable when
the observed,'measured performance characteristics,
from the testing described above, meet the
applicable design specifications.
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14.2.12.1.584 Condensate Cleanup System
Preoperational Test

(1

(2)

Purpose

To verify proper operation of the condensate
filters and demineralizers and the associated
support facilities.

Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the lcsl
procedure atd has approved the initiation

testing. The condensate svstem M

operational with an established flow pa'b
capable of supporting full condensate Glier and
demineralizer flow. Adequate supplies of won
exchange resin should be availeble and the
radwasie system shewdd be capabie of
processing the expected quamities of water and
spent resins. Other requirkd interfacing
systems should also be availabld, as needed, 10
suppori the specified testing.

General Test Methods an. “riteria

Performance observed and recorded
during a series of individual componen: and
integrated system tests to demonstrate the
following:

(a) proper operation of instrumentation and
equipment in all comtinaticas of logic and
instrument channel trip:

(b) proper functioning of instrumentation and
alarms used to monitor system operation
and status;

(¢) proper operation of system valves,
including timing, under expected operating
conditions;

(d) proper individual vessel and overall system
flow iates and pressure drops including
bypass capabilities (for both filier and
demineralizer units);

{e) proper operation of interlocks and
equipment protective devices,

14244
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() proper operation of permissive, prohibit,
and bypass functions;

{(g) the ability to perform on-line exchange cf
standby and speant filter uuits and
demincralizer vessels; and

(h) proper operation of filter and
demineralizer support facilities such as
those used for regeneration of resins or for
handling of wastes.

System operation is considered acceptable when
the observed /measured performance characteristics
meet the applicable design specifications.

142.12.1.58 Reactor Water Chemistry
Control Systems Preoperational Test

(1)

(2)

[ (3)

Purpose

To verify proper operation of the various
chemical addition systems designed for actively
coptroiling the reactor water chemistry,
ncluding the axygen injection system, the zinc
injection passivation system, the iron ion
injection system, and the hvdrogen water
chemistry system.

Prerequisites

The construction tests have been successfu''v
completed and the SCG hzs reviewed the tes
procedure(s) and has approved the initiation of
testing. The required interfacing systems shall
be available, as needed, to support the specifisd
testing. The appropriate vendor precautions
shali be followed with regards to "he operation
of the affected svtims and componenets and
for the actuai reactor water cher'«* v given the
exting reactor operating state.

General Test Methods anc Acceptance Criteria

Preoperational testing of (hese systems will
concentrate on verifying proper operation of
the equipment skids and the various individual
components. Actual chemical injection
demonstrations and/or simulations shall be
limit °d to only those cases where it is deemed
practicable or eppropriate with regards (o the
aforementioned precautions.
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swall
Performante be observed and recorded

during a series of individua! component and
integrated system tests (10 the extent possible)
to demonstrate the following:

(a) proper operation of wnstrumentation and
equipment in all combinations of logic and
instrument channel trip;

() proper functioning of instrumentation and
alarms used to mogitor system operation
and availability,

(c) proper operation of system valves,
including timing and sequencing, under
expecied operating conditions,

(d) proper syster flow paths, tlow rates and
pressures;

(e) proper operation of system interlocks and
equipment protective devices; and,

() proper operation of permissive, prohibit,
and bypass functions,

System operation is considered acceptabie when
the observed/measured performasce charscienstics,
from the testing described above, meet the
applicable design specifications.

14.2.12.1.56 Condenser Air Removal System
Preoperational Test

(1)

(2)

Purpose

To verify the ability for the mechanical vacy ' m
pumps and the steam jet air ejectors (0
establish and maintaie a vacuum in the main

condenser as per design.
Prerequisites

Construction tests have been successfully
completed and the SCG bas reviewed the test
procedure and has approved the initiation of
testing. The main condenser bT be intact
and steam shewdd De availabfe from the
auxiliary boiler &% some other Remporary
source. Other required interfadh

shall be available, a§ needed, t
specified testing. \
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l {3) General Test Mﬁ and Acceptance Criteria
Shal

Performance ¢ observed and recorded

during a series of inﬁindua! compaonent and

integrated system tests 1o demonstrate the
following

(a) proper operation of instrumentation and
equipmeqt in all combinations of logic and
wstrument chanoel trip;

(b) proper functioning of insirumentation and
alarms used to monilor system operation
and status;

(¢c) proper operation of system valves,

including timing, under expedted operating
sonditions,

(d) proper operation of the mechanical
vacsuum pumps including the ability to
establish the required vacuum within the
design ime frame;

{e) proper operaticn of the steamjet air
ejectors sacluding their ability 1o maintain
the specified vacuum in the main
condenser (while ascounting for the source
of the driving stear) used),

(f) proper pump raotor start sequence and
margin 10 actr.ation of protective devices;

(g) proper rreration of interlecks and
equiprient protective devices in pump,
mat~r, end vaive controls; and

(h) proper operation of permissive, prohibit,
and bypass functions;

Operaticn is acceptable wien the observed/
measured performance characteristics meel the
applicable design specifications.
142.12.1.57 Offgas System Preoperational Test
(1) Purpose

To verify proper operation of the offgas system

including  alves, recombiner, condensers,
coolers, filters, and hydrogen analyzers.

Amendmem I8
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Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the (est
procedure and has approved the imitiation of
tesiing. Additionally, instrunent air, electrical
power, cooling water, and other required
system interfaces shall be available, as needed,
to support the specified testing

General Test Methods agd Acceplance Critenia
€hall

Performance duuﬁ% observed and recorded
during a series of individual component and
integrated system tests t« demonstrate the
following:

(a) proper operation of wnstrumentation and
equipment wn all combnations of logic and
wstrument channel thip,

(b) proper functioning of instrumentation and
alarms used to monitor system operation
and availability,

(c) proper cperation of system valves,
including isolation features, under
expected operating conditions,

(d) proper operation of components in all
design operating modes,;

(e) propsr system and component flow paths
and flow rates,

(f) proper operation of interiocks and
equipment protective devices;

(g) proper operation of permissive, prohibit,
and bypass Tunctions; and

(h) proper system operation while powered
from primary and alternate sources.
including transfers, ard in degraded modes
for which the system 1s expected to remas
operational.

System operation is considered acceptable when
the observed/measured performaace charactenistics,
from the testing described above, meet the
applicable design specifications
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142.12.1.58 Hotwell Leve! Control System
Preoperational Test

(1)

{2)

(3)

Purpose

To verify design level control capability in the
main condenser hotwell,

Prerequisites

The construction tests have been successfully
complcted and the SCG has reviewed the test
procedure and has approved the initiation of
testing. The condenser, condensale storage
tank, condensate pumps, and associated valves
and piping shall be operational and the other
required interfacing systems shall be available,
as needed, to support the specified testin

General Test Mcthods and A nce Criteria
Performance shewld B¢ observed and recorded
during a series of individual component and
integrated system tests (o demonstrate the

foliowing:

(a) proper operatior of system components in
all combinations of logic and in response
. all expected conirolier demands;

(b) proper functioning of instrumentation and
alarms used to monitor system operation
and status,

(¢) proper operation of system valves
including stroke and timing; and

{d) the ability (0 maintain the desired hotwell
condensate inventory in conjunction with
the condensate storage and transfer
system.

Systetn operation is considered acceptable when
the observed /measur:d performance characteristics,
from the testing described above, meet the

applicable design specifications.

142.12.1 29 Condensate Storage and Transier
System Preoperutional Test

{1)

Purpose

Amendment 18
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To verify the ability of the condensate storage
and transfer system to provide an adequate
reserve of condensate quality water for
make-up to the condensate system, as a
preferred suction source for the RCIC and
HPCS systems, and for other uses as designed

Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedure and has approved the imitiation of
testing. All required interfacing systems shall
be available, as needed, to support the specified
testing.

General Test Methods and Acceptance Criteria

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

(a) proper operation of instrumentation and
equipment 1o all combinations of logic,

(b) proper functioning of permissive and
prohibit interlocks;

(¢) proper fun.. >ning of instrumentation and
alarms used to monitor system operation
and status including CST volume and/or
level,

(d) proper operation of frecze protection
devices, if applicable; and

(e) the ability of the system to provide desired
flow rates and volumes (o the applicable
systems and /or components.

Operation is cousiderad acceptable when the

observed/measured performance characteristics
meet the applicable design specifications.

142.12.1.60 Circulating Water System
Preoperational Test

(1)

Purpose
To verify the proper operation of the

circulating water system and its ability to
circulate cooling water from the ullimate heat
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sink through the tubes of the main condenser in
sufficient quantities 10 condense the steam
»xhausted from the main turbine under all
sa fcted operating conditions.

-

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
proczdure and has approved the initiation of
testing. The main condenser, ultimate heat
sink, appropriate electrical power source(s) and
other required interfacing systems shall be
available, as needed, to support the specified
testing

General Test M:::ﬁs and Acceptance Criteria
Shall )

Performance e observed and recorded

during a series of individual component and

integrated system tests to demonitrate the
foliowing:

{a) proper operation of instrumentation and
equipment in all combinations of logic and
instrument channel trip;

(b) proper functioning of instrumentation and
alarms used 1o monitor system operation
and availability,

{¢) proper operation of system valves,
including timing, under expected operating
condit:ons,

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

(e) acceptable pump NPSH uader the most
limiting design flow conditions;

(f) oroper system flow paths and flow rates
including pump capacity and discharge
head;

(g, proper pump motor start sequence and
margn 1o actuation of protective devices,

(h) proper operation of interiocks and

equipment protestive devices in pump and
valve controls;

Amendmen: |8
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(1) proper operation of permissive, prohibit,
and bypass functions;

() proper operation of freeze protection
devices, if applicable;

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

(1) accepiability of pump/motor vibration
levels and system piping movemerts during
both transient and steady state operation

Svstem operation is considered acceptable when
the observed/ easured pe ormance ckaracteristics,
from the testing described above, meet the
applicable design specifications However, due to
the lack of significant beat loads during the
preoperational test pbase, condenser and ultimate
heat sink performance evaluatiou will be performed
during the startup phase with the turbine-geperator
on line.

14.2.12.1.61 Reactor Service Water System
Preoperational Test

(1) Purpose

To verify proper opera.ion of the reactor
service water (RSW) system and its ability te
supply design quantities of cooling water to the
RCW system heat exchangers.

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedure and bas approved the initiation of
testing. Primary and backup electrical power,
the RCW system (including heat exchangers),
instrument air, and other required interfacing
systems shall be available, as needed, to
support the specified testing.

(3) General T! !!! ethods and Acceptance Criteria

Performa i be observed and recorded
during a series of individual ¢component and
integrated system i(ests to demonstrate (he
following:
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{a} proptr operavion of instrumentation and
equipment i .U combinatioas of logic and
instrument channel trip;

(b) proper functioning of insirumaentation and
alarms used 10 monitor sysiem operaqon
and availability,

(¢) proper operation of system valves,
including tuming, under expected operating
conditions,

{d) proper operation of pumps and motors in
all design operating modes;

(e) acceptable pump NPSH under the most
limiting design flow conditions,

(f) proper system {los paths and flow rates
including pump capacity and discharge
head;

(g) proper pump motor start sequence and
margin (0 actuation of protective devices;

{hy proper operation uf interlocks and
equipment protective devices in pump,
motor and valve controls,

(i) proper operation of permissive, prohibit,
and bvpass functions;

(j) proper operation of freeze protection
devices, if applicable;

(k) proper system operation while powered
from primary and alternate sources,
including transiers, and in degraded modes
for which the system i expe:ted to remain
operational, and

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

System operation is considered acceptable when
the observed, measured performance characteristics,
from the testing described above, meet the
applicable design specifications. The heat
exchangers which serve as the intcrface with the
RCW system zre considered part of that system and
will be tested as such. However, due to the
probability of insufficient heat loads during the
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preoperational test phase, it is likely that Leat
exchanger performance verification will be delaved
unti the startup phase

142.12.1.62 Turbine Building Cooling Water
System Preoperational Test

(1) Purpose

To verify proper operation of the turbine
building cooling water (TCW) system and its
ability 1o supply design quantities of cooling
water, at the specified temperatures, to
designated plant loads.

{2) Prerequisites

The construction tests have been successfully

compieted and the SCG bas reviewed the test
procedure and has approved the witiation of testing
Primary and backup power, turbine tervice water
(TSW), instrume¢nt air, and other required
supporting systems shall be available, as needed, for
the specified testing confligurations. The cooled
components should be operational and operating 10
the extent possible during heat exchanger
performance evaluation.
(3) General Test Meth cceprance Criteria
sha.\‘
Performance sivewd,] served and recorded
during a series of individual component and
integrated sysiem tests to demonstrate the
foliowing:

{(a) proper operation of instrumentation and
equipment in all combinations of logi¢ and
instrument channel trip;

(b) proper functioning of instrumentation and
alarms used to monitor system operation
and availability,

{c) proper operation of system valves,
including timing, under expected operating
conditions,

(d) sroper operation of pumps and motors in
all design operating modes;

(e) acceptable pvip NPSH under the most
limiting design flow conditions;
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(f) proper system and component flow paths,
flow rates, and pressure drops, including
pump capacity and discharge head,

(g) proper pump motor starl sequence and
margin (0 actuation of protective dewvices,

(b) proper operation of interlocks and
equipment protective dewiges in pump and
valve controls;

(1) proper operation of permissive, prohibit,
and bypass functions,

() proper system operation while powered
from primary and alternate sources,
including transfers, and in degraded modes
for which the sysiem 1s expected 10 remain
operational,

(k) acceptability of pump ‘motor vibration
levels and system piping movements during
both transient and steady state operaiion,

(I) proper operation of system surge tanks
and chemical addition tanks and their
associated functions. and

{m) acceptable parformance of TCW system
heat exchangers, to the extent practical

Svstem operation is considered acceptable when
the observed/measured performance characteristics,
from the testing described above, meet the
applicable design specifications. Due to the
possibility of insufficient heat loads during the preop
phase, the final system flow balancing and heat
exchanger performance evaluation may have 1o be
performed during the startup phase.

142.12.1.63 Turbine Service Water System
Preoperational Test
(1) Purpose

To verify the ability of the turbine service water
(TSW) system to supply design quantities of
cooling water to the TCW heat exchangers

(2} Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test

Amendmen: |¥
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procedure and has approved the initiation of testing
Primary and backup electrical power, TCW system
heat exchange:s, instrument arr. and other required
wierfacing systems shall be available, as needed, 1o
support the specified testing

(3) General Test Meth Acceptance Critenia
shall

Performance served and recorded
during a series of individual component and
integrated system tests to demonstrate the

following:

(a) proper operation of instrumentation and
equipment in all combinations of logic and
instrument channe! trip,

(b) proper functioning of wstrumentation and
alarms used to monitor system operation
and availaeility;

{«) proper operation of system valves,
including timing, under expected operating
conditions;

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

(e) acceptable pump NPSH under the most
limiting design flow conditions,

(f) proper svstem flow paths and flow rates
including pump capacity and discharge
head;

(g) proper pump motor start sequence and
margin 1o actuation of protective devices:

(h) proper operation of interlocks and
equipment protective dewvices in pump and
valve controls,

(i) proper operation of permissive, prohibir,
and bypass functions;

(1) proper operation of freeze protection
devices, if applicable;

(k) 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; and



(1) acceptability of pump/moter vibration
levels and system piping movements during
both transient and steady staie operation

Svstem operation is considered acceptable when
the observed /measured performance characteristics,
from the testing Jescribed above, meet the
applicable design specifications. The heat
exchangers which serve as the interface with the
TBCWS are considered part of that system and will
be I1=sted as such. However, due to the probability of
wsufficient heat loads during the preoperational test
phase, it is likely that heat exchanger performance
verification will be delayed until the startup phase

142.12.1.64 Main Turbine Control System
Preoperational Test

(1) Purpose

To verify proper operation of the turbine
control system which includes the turbine stop
valves, control valves, ntermediate stop and
iniercept valves, and their cssociated actuators
and hvdraulic control,

(2) Prerequisites

The construction tests have been successfully
completed and the “CG bas reviewed the test
procedure and ha: spproved the initiation of
testing The stearn bypass and pressure control
svsiem shall be operational and other required
interfacing systems shall be availabie, as
needed, 10 support the specified testing

during a series of component and system tests
to demonstrate the following:

(a) proper functioning of instrumentation and
equipment in all combinations of logic and
instrument channel trip;

(b) proper operation of instrumentation and
alarms used to monitor system operation
and status;

{c) proper operation of main stop and control
valves and intermediate siop and intercept

Amendment 18
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valves in normal control, trip and test
modes (including timing);

(d) proper operation of valve auxiliaries such
as hydraulic fluid systems, including pumps
and accumulators, and power supplies; and

(¢) proper interface with {i.¢. response and
feedback to) the steam bypass and
preasure control system.

Operation is considered acceptable when the
observed, /measured performance characteristics
meet the applicable design specifications.

142.12.1.65 Main Turbine Bypass System
Preoperational Test

1) Purpose

To verify proper operation of the turbine
bypass sysiem which includes the main turbine
bypass valves and their associated actuators and
hydraulic control.

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has revicwed the test
procedure and has approved the initiation of
testing. The steam bypass and pressure control
system shall be operational and other required
interfacing system shall be available, as needed,
to support the specified testing.

(3) General Test Methods and Acceptance Criteria

[ (3)  Geaeral Test Methods and Acceptance Crit /“»
r/ Performance showid be observed and recorded
Performance be observed and recorded during a series of component and system 1usis

to demonstrate the following:

(a) proper functioning of instrumentation and
equipment in all combinations of logic and
instrument channel trip;

(k) proper operation of instrumentation and
alarms used to monitor system operation
and status;

(¢) proper operation of main turbine bypass

valves in normal control, trip and test
modes (including timing);
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(d) proper operation of valve auxiliaries such
as hydraulic fluid systems, including pumps
and accumulators, and power supplies. and

(e) proper interface with (ie. response and
feedback (o) the steam bypass and
pressure coatrol system

Operation is considered acceptable when the
shserved ‘measured performance characteristics
meet the applicable design specifications

112.12.1.66 Steam Bypass and Pressure Controi
System Preoperaiional Test

(1) Purpose

To verify proper operation of the steam bypass
and pressure control system (SBPCS)
including, as appropriate, higher level contral
of the turbine bypass system, the turbine
control system, and the recirc flow control
system

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedure and has approved the initistion of
testing. The preoperational tests have been
completed on the turbine bypass and control
svstems (including the EHC svstem) 1o extent
necessary 1o support integrated sysiem testing
and all SBPCS components have been initially
calibrated in accordance with vendor
instructions. The required supporting systems
and equipment shall be available, as needed,
for the specified testing configuratioas.

(3) General Test Methods and Acceptance Criteria

The SBPCS is primarily an electronic control
system. It does not include any large
mechanical equipment (i.e. turbine stop,
control and bypass valves) nor any associated
hvdraulic actuators, but does provide for their
integrated control. System preoperational
testing will be limited to demonstrations
without (or with significantly reduced, from a
temporary source) turbine steam flow
Comprehensive steam flow testing will be
conducted during the startup phase.

Amendment 18
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Performance :;;d be observed and recorded

during a serf\cs of individual component and
iniegrated system test to demonstrate the
followang

(a) proper operation of instrumentation and
controls 1n all combinations of logic and
instrument chanoel trip, including
verification of setpounts,

(b) proper functioning of instrumentatios and
alarms used to monitor system operation
and availability,

(¢) proper operation of associated valves,
including timing and stroke, in response to
con'rol system demands,

(d; proper operation of interlocks and
equipment protective devices;

(e) proper operation of permissive, prohibit,
and bypass functions;

(f) 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; and

(g) proper communication and interface with
other equipment and control systems

System operation ir considered acceptable when
the observed/ measured performance characteristics,
from the testing described above, meet the
applicable design specifications

142.12.1.67 Feedwater Heater and Drain System
Preoperational Test

(1)
Purpose

To verify proper operation of the feedwater
heaters and their associated drains including
beater level control capabilizies.

(2) Prerequisites
The construction tests bave been successfully

compleied and the SCG has reviewed the test
procedure and has approved the initiation of
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testing. All required interfacing systems shall be
available, as nceded, to support the specified iesting

(3) General Test Method and Acceptaace Criteria

The feedwater beater and drain system includes
the feedwater heaters, internal and external
drain coolers, normal and emergency dump
valves, shell and tube side 1s0lation valves, shell
side vents and safety reliefl valves, and
associated jogirumentation, control and logic.
Ehall

Performan be observed and recorded
during a series of individual component and
integrated system tests to demonstrate the
following

(a) proper operaiion of instrumentation and
equipment in all combinations of logic and
instrument channel trip;

(b) proper functioning of instrumentation and
alarms used to monitor system operation
and status,

(¢) proper operation of system valves and
actuators under expectied operating
conditions;

{d) proper operation of interlocks and
equipment protective dewvices,

(e) proper operation of permissive, prohibit,
and bypass functions; and

() proper operation of heater level controls
including response of ihe associated
drain/dump valves.

Operation is eacceptable when the
observed/measured performance characteristics
meet the applicable design specifications.

142.12.1.68 Extraction Steam System
Preoperational Test

(1) Puipose

To verify proper operation of tt . components
which comprise the extraction steam system.

Amendmens (8
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(2) Prerequisites

The construction tests have been successiully
completed and the SCG bas reviewed the test
procedure and bhas approved the initiation of
testing  All required interfacing systems shall
be available, as needed, 1o support the specified
testing.

(3) General Test Methods and Acceptance Critenia

Comprehensive testing of the extraction steam
system will require the turbine generator to be
oo line with a substantial amount of steam flow
available. Since significant “team flow
conditions are dependent on puclear
beating.the preoperational phase testuig that is
possible will be limited Performance

be observed and recorded during a series of
component and system tests 1o demonstree the
following:

(a) proper operation of instrumentation and
equipment in all combiaations of logic and
instrument chanpel trip;

(b) proper functioning of instrumentation and
alarms used to monitor system operation
and status;

(c) proper operation of system valves under
expected’operating conditions including
response of air assisted nonreturn check
valves 10 a turbine trip signal,

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

(e) proper operation of permissive, prohibit,
and bypass functions.

Operaiion is acceptable when the
observed/measured performance characteristics
meet the applicable design specifications.

14.2.12.1.69 Moisture Seperator/Reheater System
Preoperational Test

(1) Purpose

To verify proper operation of the turbine
moisture sperator/ reheaters (MSRs) 7 ad their

14 2.4 1

Shaltl /



ABWR

associated drain pathways, steam extraction lines,
and 1solation and non-return check valves

(2)

(3)

Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedure and has approved the initiation of
testing. All required interfacing systems shall
be available, as needed, to support the specified
lesting

General Test Methods and Acceptance Criteria

The MSRs include both a moisture seperator
and reheater compartment each with their
owndrains, shell and tube side isolation valves,
shell side vents and safety relief valves, and
associated instrumentation, control and logic

Comprehensive testing of the extraction steam
system will require the turbine generator to be
on line with 2 substantial amount of steam flow
available. Since significant steam flow
conditions are dependent on nuclear heating,
the preoperational phase testing that is possible
will b Limited l
shall )

Performance showld be observed and recorded
during a series of mﬁnidual component and
integrated system tests to demonstrate the
following:

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

{b) proper functioning of instrumentation and
alarms used to monitar system operation
and status,

(¢) proper operation of system valves and
actuators (including isolation ang
non-return check valves) under expecied
operating conditions;

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

(¢e) proper operation of permissive, prohibit,
ard bypass functions; and
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(f) proper operation of moisture seperator
and reheater compartment drain pathwavs

Operation is acceptabie when the

observed /measured performance charactenistics
meet the applicable design specifications

142.12.1.70 Main Turbine and Auxiliaries
Preoperational Test

(H

Purpose

To venify that the operation of the main turbine
and its auxiliariy systems, including the gland
sealing system, lube o1l system, turning gear,
supervisory instrumnentation, and turbine
protection system (including
overspeedprotection), is as specified. Testing
of the turbine valves and associated control
systems is specified separately (elsewhere ).

Prerequisites

The construction tests have beea successfully
completed and the SCG has reviewed the test
procedure and has approved the initiation of
testing. To the extent practicable, a temporary
steam supply shall be available for driving the
turbine. The turbine instruction manual shall
be reviewed wn detail in order that precautions
relative to turbine operation are followed. All
required inter - cing systems shall be available,
as needed, 1o support the specified testing and
the corresponding system configurations.

General Test Methods and Acceptance Critenia

Since preoperational testing is performed
utilizing a temporary steam supply, the extent
to which the turbine itself can be tested may be
limited. Therefore, the testing effort at this
stage will concentrate on assuring that the
nrcessary turbine auxiliaries are functioning

properly. @

Performance sivewid be observed and recorded
during a series of individual component,
subsystem and integrated system tests (to the
extent possible) to demonstrate the following,
with regrads to both the turbine and :ts
auxiliaries:
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proper operation of instrumentation and
cquipment in all combinations of logic and
instrument channel (rip,;

(b} proper functioning of instrumentation and
alarms used 10 monitor sysivm operation
and availability, including the turbine
superVisory instrumentation,

{(¢) proper operation of svstem pumps and
valves in all design operating modes;

(d) proper system flow paths, Now rates and
pressures (particularly with regards to the
lube oil and gland sealing steam systems),

(¢} proper operation of interlocks and
cquipment protective devices in
varsousturbsne, pump, and valve controls
(including the various primaryv ard backup
turbine overspeed protection devices);

(f) proper operation of permissive, prohubiy,
and baypase lunclions;

gl proper operation while powered from both
primary and alternate sources, including
transfers, and in degraded modes for
which the systerm, subsystem or component
1s expected 10 remain operational;

proper turbine alignment, including
acceptability of displacement and vibration
levels.il possible, during both transient and
steady stale operation,

System operation is considered acceptable when
the observed/ measured performance characteristics,
feraom the testing described above, meet the
apphcuble design specifications (while accounting for
the (esting himitations imposed).

142.12.1.71 Main Generator and Auxiliary
Siystems Preoperational lest

(1)

Pur ose

Verify that the operation of the main generator
and its auxiliariy systems, including the
gcnerator hydrogen system and its associated
scul oil and cooling systems, those subsystems
and ‘or components that provide ceoling to the

Amendrent 1}
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generator exciter, stator, circuit breakers and
1sophase bus duct, and the generator protection
system, is as specified

Prerequisites

The construction tests have been successfully
completed and the SCG bas reviewed the test
procedure(s) and has approved the initiation of
testing. To the extent practicable, and in
conjunction with the turbine preoperational
testing, a temporary steam supply shall be
available for drivine the turhine /generator
The generator instr.ction manual shall he
reviewed in detail in order that precautions
relative to generator operation are followed,
All required interfacing systems shall be
available, as needed, to support the
specifiedtesting and the corresponding system
configurations.

General Test Methods and Acceptance Criteria

Since preoperational testing in part is
performed utilizing a temporary steam supply,
the extent to which the turbine, and therefore
the generator, can be tested may be limited
Therefore, the testing efford at this stage will
concentrate on assuring that the necessary
individual genenlor components and
awaliaries g-fengtion

during a series of individual component,
subsystem and integrated system tests (to the
extent possible) to demonstrate the following,
with regrads to both the generator and its
awxiliaries:

{a) proper operation of instrumentation and
equipment in all combinations of logic and
instrument channel trip;

(b) proper functioning of instrumentation and

alarms used to monitor system operation

and availability;

(¢c) proper operation of system pumps, valves,
fans, and piping or ducting in all design
operating modes;

proper system flow paths, flow rates and
pressures (particularly wath regards to the

(d)
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gencrator hydrogen svstem and its associated
scal oil and cooling systems);

(¢) proper operation of interlocks and equipment
protective devices in the vanious generator and
auxiliary svalem controls;

(f) proper operation of permissive, prohibit. and
bypass functions;

{g) proper operation while powered fron. primary
and any alternate sources, including transfers,
and in degraded modes for which the system,
subsystem or component is expected to reman
operational;

(k) proper gensrator alignment, including
acceplability of cicarance and vibration levels, if
possible, during both trans:emt and steady state
operation;

Svstem operation is considered acceptable when
the observed/ measured performance charactenstics,
from the testing described above, meet the
applicable design specifications (while accounting for
ihe testing imitations imposed).

142.12.1.72 Flammability Control System
Preoperational Test

{1) Purpose

To verify the ability of the flammability control
svstem (FCS) to recombioe hydrogen and
oxsgen and therefore maintain the specified
inerl atmosphere in the primary containment
durirg long term post accident conditions.

(2) Prerequisites

The construction tests have been successfuily
completed and the SCG has reviewed the test
procedure and has approved the initiation of
testing. The wetwell and drywell airspace
regions of the primary containment should be
intact, and all other required interfaces
available, as needed, to support the specified
testing.

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

-

5“»:(“

Amencmen: |8

LDALIIAN

Bes B

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

(a) proper operation of instrumentation and
equipment in all combinations of logic,

(b) proper functioning of instrumentation and
alarms used to monitor system operatlion
and availability;

(¢) proper operation of system valves,
including timing, under expected operating
conditions;

(d) proper system flow paths and flow rates
both into and out of the primary
containment,

(¢) proper operation of interlocks and
equipment protective devices in vaive and
recombiner skid controls,

(f) proper operation of permissive, prohibit,
and bypass functions; and

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

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

142.12.1.73 Loose Parts Monitoring System
Preoperational Test

(1) Purpose

To verify proper functioning of loose parts
monitoring equipment.

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedure and has approved the initiation of
testing. Rcacior internals shall be in place with
all system sensors connected.
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{3) General Test Met d Acceptance Criteria
sh‘“\

Performance pe observed and recorded
during a series of system and component test 10

demonstrate the following

(a) pioper operation of instrumentation and
alarms, and

(b) the adequacy of alert level setpoints based
on preliminary data,

System operation 1s considered acceptable when
the abserved/measured performance characteristics
meet the applicable design specifications

142.12.1.74 Seismic Monitoring System
Preoperational Test

(1) Purpose

! operate as designed in response to a
seismic event.

(2) Prerequisites

The construction tests have been successfully
completed and the SCG has reviewed the test
procedure and has approved the initiation of
testing. The required slectrical power shouid
be available and all system recording devices
should have sufficient storage medium
available,
i (3) General Test Methods and ptance Critenia
Performance ehewid be observed and 1 ~rded
during a serics of tests, as recommendes vy Jhe
manufacturer, 10 demonstrate the following:

(a) proper calibration and response of seismic
instrumentation including verification of
alarm and initiation setpoints,

{b) proper operation of internal calibration or
1est features;

(¢) proper operation of recording and
playback devices; and

(d) proper integrated system response Lo &
simulated seismic event

Amendmert I8
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System operation is considered acceptable when the
observed/measured performance characteristics
meet the applicable design specifications

142.12.1.7% Liquid and Solid Radwaste Systems
Preoperational Tests

(1) Purpose
To verify the proper operation of the various
equipment and processes which make up the
liguid and solid radwaste systeros

{2) Prereguisites
The construction tests have been successfully

comp'eted and the SCG has reviewe = the test
r _ d has approved the imtiation of

.\'(‘ rtesting. Ther& smwid be access o appropriate

\ S laboratory facilities and an acceptable effluent
discharge pathyshowd be established
To verify that the seismic monitoring system A ' , an adequate supply of

demineralized water, the necessary electrical
power, and other required interfacing systems
shall be available, as needed, to support the
specifizd testing

(3) General Test Methods and Acceptance Criteria

The testing described below consists of that of
the equipment and processes for the handling,
treat:ng, storing, and preparation for the
disposal or discharge of liguid and solid
radwaste. Gaseous effluents are tieated and
released by the offgas system or the standby gas
treatment system, the testing of which is
specifically described elsewhere

or T id and solid radwzste svstems
performance shewdd be observed and recorded
during a series of individual composeni! and
integrated sysiem tests to demoastrate the
following:

(ay proper operation of equipment controls
and logic including prohibit and permissive
interiocks,

(by proper operation of equipment protective
features and automatic 1solation functions
including those for ventilation systems and
liquid effluent painways,

14 24 10
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sod other required interfacing sysieing shewhd
be available, ; needed, to support the
specified testing

(3) Gencral Teat Methods and Acceptance Criieria

Performance thould be observed and recorded
during a series of component and system tests
to demonstrate the following:

(a) proper operation of instrymentalion and
alarms used 1o monitor system operation
and status,

(b) proper operation of sctive coc'ing

devices, (f applicable, such as forced

ot natural rall towers, spray ponds,
eic.; and

{c) the adequacy of intake and discharge
structu es, including screens or
strainers, or other interfaces with the
circulating water system, such as freeze
protection devices, as applicable

Operaticn is scceptable when the observed/
measured performance characteristics meet the
applicable design specifications

142122 Genersl Discussion of Startup Tests

Those tests proposed and expected 1o comprise
the startup test phase are discussed in this sub-
section. For each test a general description is
provided for test purpose, test prerequisites,
test description and test acceptance crileria,
wheee applicable

Since additions, deletions, and changes to
these discussions are expected 10 occur as the
test program is developed and implemented, the
descriptions remain general in scope. In de-
scribing a test bowever, an attempt is made ‘o
identifly those operatiog and safety-oriented
characteristics of the plant which are being
explored and evaluated.

Where applicable, the relevant acceptance
criteria for the test are discussed. Some of the
criteria relate to the value of process variables
assigned in the design or analysis of the plant,

Amendment 18

SIABIIOAN

SR A

component systems, and associated equipment. |f
@ criterion of this neture is not satisfied, the
plant will be placed 1o & suitable hold
condition until resolution is obtained Tests
compatible with this bold condition may be
continued  Following resolution, applicable
tests may be repeated 1o verify that the ve
quiremenis of the criterion are ultimately
satisfivd, Otber criteria may be associated
with expectations relating to the perlormance of
systems. 1 this type of criterion is not satis-
fied, operating and testing plans would not nec
essarily be altered. Mowever, investigations of
the measurements and of (be analytical tech.
niques used for the predictions would be start-
ed. Specific actions for dealing with criteria
failures and other testing exceptions ot
anamolies will be described in the startup ad
minisirative manuai
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Thus, after it is verified that all CRDy

perate properly when installed, tests are
petformed periodicaily during heatup o
assure that there i 90 significant binding
cauted by thermal expansion of the core
componenis and oo sigaificant effec: on per-
formance due (o increased pressure, power ot
flow. Additionally, software functions such
#s those associated witn the RC&IS are tested
{o the extent that they could pot be checked
duning preoperai.onal testing. Testiog will
slso be conducted 1o verly proper opsration
of the SCRRI logic snd functior  The part-
wcular testing o1 the SCRERI functiva might be
conducted. a1 least in part, with the RIP
trip test described in 14.2.12.2.30 vhere the
planned trip will automatically result in
SCRR! actuation

Critenia

Each CRD sball have a2 measured scram lime
that is iess than the technical specifis
cations requirements and consistent with
safety analysis assumptions during both in-
dividual rod pair and full core scrams, as
applicable  Each CRD shall have a measured
imsert/withdrawal speed consistent with spe-
cified design requirements including those
associated with group or gang movemeni,
Additionally, the CRDs shall meet friction
test req irements and those for demonsire-
ting proper operation of rod deceleration
devices. Also, all sof'ware functions or
features shall perform 25 specified.

1421226 Neutron Monitoring System
Perfurmance

(1,

(2

Furpose

To verily response, calibration and operation
of startup range neutron monitors (SRNMs),
local power range monitors (LPRMs), average
power range monitors (APRMs), traversing
in-core probes (TIPs), and other bardware and
software of the neutron monitorng system
during fuel loading, control rod withdrawal,
beatup and power aszension.

Prerequisites

The applicable preoporational phase testing
15 complete and the plant management has

Amendment ik
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reviewed the test procedure(s) and has
approved the isitiation of testing  For
¢ b scheduled test iteration the plant
shall be 10 the appropriate operational
configuration with all specified
prerequisite testing complete  The
applicable instrumentation shall be checked
or calibrated as is appropriate

Description

Testing of the neutron monitoring system
will commence prior 10 fuel load a=d will
conuizye al intervals up to and including
rated power The SRNMs and operacions!
sources will br tested during fuel louding
and during rod withdrawal on the approsch to
criticality and heatup 1o rated temperature
and pressure. The LPRMs, AFRM;s and TIPs
will be tested as soon as sufficient flux
levils exist and at specified intervals
during the asccasion to rated power. Test
ing will include response checks, calibra-
tions and verification of system software
calculations using actual core fiux levels
aond other live plant inputs

Criteria

The SRNMy, in conjunction with the installed
neutron sources, shall have count rates and
signal-to-noise ratios that meet technicsl
specifications and/or design requirements
as applicable. The respective range func:
tions of the SRNMs and APRMs <hqll provide
for cverlapping neutron flux indication as
required by plant technical specifications
and "he applicable des:gn specifications
The APRMs shall be calibrated against core
thermal power by means of a heat balance
The accurzcy of this cuubration sewdd be
consisteni with technical specification
When technical spec.fications not appli-
cable the APRMs showld Tonservatively 1ndi-
caie react.r power. The LPRM: showkig e
calibrated consistent with design calibra-
tion and accuracy requirements. Addition:
ally, all system bhardware and software shall
functicn properly in response to actual core
flux levels.
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various plant control systems during actual
plant operating conditions

Prerequisites

The applicable preoperational tests have becn
completed and plant management has *eviewed
the testing procedure(s) and has approved the
initigtion of 1esting. For each scheduled
testing iteration the plant s*all be in the
sppropriate operational configuration with
all specified preregquisite testing complete

Description

During plaot beatup and the ascension to rat-
td power the various NS8S and BOP process
variables that are monitored by the PCS begin
to enter their respective ranges for normal
plant operation. During this time it will be
verified that the PCS correctly receives, va-
Lidates, processes, and displavs the applic-
#ble plant information. Recording ard play-
back fea.ures will also be tested Data ma-
nipulation and plamt pesiormance calcvlations
using actual plant inputs will be verified
for accuracy, using independent calculations
for comparison. Also. the ability of the PCS
1o interface correctiy with other plant ¢on-
trol systems during operation will be
demonstrated.

Criteria

The performance of the PCS shall be as speci-
fied by the applicable design reqirements,
Additionally, plant perfurmance calculations,
especially those used (o demonstrate com-
plissce with core thermal limiis, shall meet
the accuracy requirements of the applicable
plant safety analysis design assumptions.

1421228 Core Performance

(n

Purpose

To demonstrate that the various core and
reactor performance characteristics such as
power versus flow, core power distributions,
and those parameters used to demonstrate
compliance with core thermal limits and plant
license conditions are in accordance with
design limits uud expectations

Amendment 18
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Prerequisites

The applicable preoperational 14 sts have
been completed and plant mans ement bas
reviewed the test procedure.s) and Las
anproved the initiation of testing For
cach scheduled testing iteration the plant
shall be in tae appropriste operational
configutation with all specified prerequi-
site testing complete, especially on flant
systems 10 be used for collection or
evaluation of pertinent data

Description

This test will collect data sulficient 10
demonsirate that reactor and core perfor
amance characteristics remain within design
limits and expectations for all operational
conditions which the plant is pormally ex.
pected to en-ounier. Begioning with rod
withdrawal and continuing ‘hrough initial
criticality, plant bratup, and the ascension
1o rated power, pertinent data will be col
lected at various rod paiterns and power and
flow conditions sufficient to determine the
axial and radial core power distributions,
compliance with core thermal hmits, and the
level of consistency with predicred core
reactivity and power versas flow characterss
ties. Unusual plant “onditions such as dur
ing control rod seyuence :xchange or natural
circulation will also be investigated, if
cpplicable.

Criteria

Technical specification and license condi
tion requirements involviog core therma!
limits, maximum powsr Jevel, total core
flow, and any observed reactivity anamolies
or core iastabilities shall be met when
applicable. Dther observations should meet
predictions and expectations or else

be evaluated and explained accordingly

142.122.9 Nuclear Boiler Process Monitoring

(1) Purpose

To verify proper operation of various nucle:
ar boiler process instrumentive and to col
lect pertinent data from such instrumenta-

14245
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ton at vatious plant operating conditions 1n
order to velidate design assumptions and iden-
tly any operational himitations that may
[ 3 SEN

Preteguisites

The applicable preoperational testing bas
been completed and plant management has re-
viewed the test procedure(s) and has approved
the initiation of testing. For each sche.
duled testing iteration the plant shall be in
the appropriate operational conlipuration
with all specified pierequisite 125ting
complete

Description

During plant bestup and power ascension pert-
inent parameters such as reactor coolant tem-
perature, vessel dome precsure, vessel waler
level, and core flow will be monitored at se.
lecied intervals and plent conditions. This
data will be used to venfy propes instrutuent
response to changing plant conditions and o
documeant the relationships amongst these pa-
ramciers and with other important parameters
such as reactor power feedwater flow and
steam flow. The data will also be used 10
validate design assumplions such as those
used in the calibration of vessel level or
core flow indication. Additionally, the data
will be used to help identify potential
operationa! condition limitations such as
excessive conlent temperaure stratification
in the vessel battom head region

Criterig

The various nuclear boiler process instrumen-
tation shall operate as designed in response
to changes in plant conditions. The observed
process characteristics shall be conservative
telative to applicau'e salety analysis
assumptions and should be consistent with
deugn expectations,

14202210 Syst»m Expansion

(1)

Purpose

The purpose of the thermal expansion test is
to confirm that the pipe suspension tystem

Amendment J
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15 working as designed and the piping is
free of obstructions that could constram
free pipe movemest cavsed by therma!
expansion

Prerequisites

The preoperational tests bave been completed
and plant management bas reviewed the test
procedures and bas approved the initiation
of testing. For cach scheduled 1esting
iteration the plant skall de is the appro-
priate operatioval configuration with tne
specified prerequisite testing complete
The applicable instrumentation shall be
checked or calibrated as is appropriate.

Description

The thermal expansion tests consist of
measuring displa *m<nts and temperatures of
piping during varicus operating modes. The
first power level used to verify expansion
shall be as low as practicable. Thermal

-
movement and (emperature measurement sohewd e 5!l

be recorded at at least the following test
noints (following ¢ suitabie bhold period 1o
assure sieady state temperatures )

(@) during reactor pressure vessel heatup a!
al least one intermediate temperature
prior to reaching aormal opsrating
temperature, including sn inspection of
the pipiag and its suspension for
obstructions or woperabie supports,

(b) following reactor pressure vessel heat

up to normal operating temperaiure;

(¢) following beatu) of other piping systems
1o normal operating temperature (thosy
systems whose heatup cycles differ from
(2) above), and

(¢ on subsequent beatup/cooldown cycles, as
specified, at the applicable o eruting
and shutdown temperatures, to measure
possible shakedown effects.

Thermal expansion shall be corducted on
plant systems of the following classifi-
cations:
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{#8) ASME Code Class 1, 2 and Vsvsiems,;

(bi high cacrgy piping syvelems aside
Sewsmic Category 1 structures,

(¢) hogh encigy portions of systems whaose
failure could reduce Lae functioning of
any Seismic Category 1 plant festures to
an unacceplalbie Jevel, and

(d) Scismic Category ! portions of moderate
energy piping tvstems located outs:de
contanment

Critena

The thermal expansion acceptance critetia are
based upon che actual mo ements being within
a prescribed tolerance of the movements pre-
dicted by anslysis. Measured movements are
nol expecied 1o precisely correspond with
those mathematically predicted. Therefore, a
tolerance is specified for differences bet-
ween mepsured and precicied movement. The
tolerances are based on consideration of
measurement accuracy, suspension free play
and piping temperature distributions 1f 1he
measured movement does not vary {rom the pre-
dictions by more than the specilied tole:
tance, Lhe piping 15 expanding in a manner
consistent with predictions and is therelore
ac eplable, Tolerances should be the same
for all operating test conditions. The loca
tiens to be moniiored and the predicted dis-
placements for the monitored locations in
each plant will be previded by the epplicable
design of testing speaification.

14212211 System Vibration

(a

Purpose

To verfy that the vibration of critical
plant system components and piping is within
acceprable limits during normal steady state
rover operation and during expected
operational transients,

Prerequisites

The applicable preoperational phase testing
is complete and plant management has reviewed

Amendmen: 2
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the test procedure(s) and has approved the
initiation of testing, For ecach scheduled
test iteration the plant shall be in the ap
propriste opetational conliguration with gl
specified prerequisite testing complete
The required remote monitoring instrumen
Lation wivewld be calibrated and operational

A N
\.. o~ ‘. ” \
Description ($ha ,.J

Vibration testing dering the power ascension
phase will be limited (o those systems that
could not be adequately tested during the
preopsrational phase. Systems within the
scope of this testing are therefore the same
as mentioned in Subsection 14.2.12.1 81
However, the systems that remain to he
tested wils primarily be those exposed to
and alfected by steam flow and bigh rates of
core flow. Due to the potentially bigh le-
vels of radiation present during powet
operation, the testing will be performed
USIng remole mositoring instrumentation
Displacement, acceleration, and straio data
will be collected at various critical steady
state operating conditions and during signi-
ficant transient, such as turbine or genera-
tor trip, main steamline isolation, SRV act.
nation and RIP trip (if not alc.ady per-
formed). Steady state and (ransient vibra.
tion affecting the RCIC steambine will also
be moninored.

Criteria

Criteria will be calculated for those points
monitored for vibration for both steady
state and trapnsient cases. Two levels of
criteria will be generated, one level for
predicted vibration and one level based on
acceptable value: of displacement and accel-
eraticn and the associated stress (o assure
that there will be no failures from fatigue
over the life of the plant. Failures to
remain within the predicted levels of vibra-
tion should be investigated but do not neces-
sarily preclude the continuation of further
testing. However, failure to meet the
criteria based oo stress limits will require
immediate irvestigation and resolution while
the plant or affected system is placed in a
safe condition.
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1421221, Reactor Internals Vibration

(1) Purpose

To collect information reeded (v verily the
adeguacy of the desigu, manufaciure, and
pssembly of reactor vesse) internals with
respect to the potential affects of flow
induced vibration

(2) Prerequisite

The applicable preoperational phase testing
s complete, including the required inspec:
tions, and plant management has reviewed the
test procedure and bas approved the initia-
tion of testing. For cach scheduled testing
' iteration the plant shall be in the appro-
priate operational configuration with all
specified prerequisite testing complete. The

necessary special instrumentation be
calibrated and operational.
Shal

(1) Description

Reactor internal vibration testing subse-
qient to fuel loading is merely an extension
of the program described during the preope-
rational phase in Subsection 14.2.12.5.52.
My ation measurement portion of that
Qj Program sk sd-be expanded during the power
ascension phase (o include intermediate and
¢ritical power and flow conditions during
slieady state operation and anticipated
operational transients that are expecied to
result an limiting or significant levels of
feactor internals vibration over and above
what was observed during the preoperational

phase

(4) Criteria
Criteria for limits on reactor internals
vibration levels are developed during the
vibration apalysis portion of the assessment
progrem as desciibed in Subsection
14.2.12.1.852.

14212213 Recirculation Flow Control

(1) Purpose

To demonstrate that the stability and
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respease characteristics of the recircul
sti-a flow control system are in accordance
wilh design requiremesnts for all applicabls
modes of control across the span of expected
operalicnal conditions

Prerequisites

The preoperational tests have been completed
and plant management has reviewed the test
procedure and has approved the wnitiation of
testing. For cach scheduled testing itera-
tion the plant shall be in the appropriate
operational configuration with all specified
prercquisite testing complete. This in:
cludes preliminary adjustment and optimiza-
tion of control system components, as appro-
ptiate

Description

Startup phase testing of the recirculation
flow control systeém is intended (o demon:
strate that the overall response and stabil-
ity of the system meets design requirements
subsequent to controller optiraization. Per-
formance shall be demonstrated at a suffi-
cient pumber of power and flow points to
bound the expected system operational cond:
itions including applicable modes of control
(speed, Now and automatic load following)
for :ach such demonstration. Testing #ull
be accomplished by manual manipulation of
controllers and/or by direct input of demand
changes at various levels of control
Special control features such as those used
1o maintain a specified margin to the high
flux scram setpoint or to avoid regions of
potential core instability should also be
demonstirated as appropriate.

Criteria

Above all vlse, system performance shall be
stable such that any type of divergent
response is avoided. The response should
alse be sulficieutly fast but with any
ascillatory modes of response well damped,
usually with decay ratios less than 25
The overall response of the system, at all
levels of control, should be within design
requirements with respect to such standard
control system criteria as response hime,

142,52
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Also, the overal! system performance should
be in accordance with expectations for
anticipated trapsients

212314 Feedwater Control

(1) Purpose

To demonstrate that the stability and
tesponse characteristics of the fuedwater
control system are in accordance with design
requitements for applicable system configura-
tions and operational conditions

(2) Prerequisites

The preoperational tests are comalete and
plant management has reviewed the test
procedure and has approved the initiatios of
testing. For cach scheduled testing
iteration the piant shall be in the
appropriate operational configuration with
all specified prerequisite testing complete
This includes prelimminary adjustments and
optimization of control system components, as
appropriaie

(3) Description

Startup ph.se testing of the feedwarer
control system is intended to demonstrate
that the ovirall response and stability of
the system meets design requirements sub-
sequent to controller optimization. Testing
will begin during plant heatup for any
special configurations designed for very low
feedwater or condensate flow rates and will

™ : rgugh the normal full power
(Shetl line up. Testing shvewkd include all modes of

control and should encompass all expected
plant power levels and operational condi-
tions. Testing will be accomplished by man-
val manipulation of controllers and/or by
direct input of demand changes at various
levels of control. System response sheowdd
also be evaluated under transient operation-
al conditions such as an unexpected loss of a
feedwater pump or a rapid reduction in core
flow and/or power level and after plant trips
such as turbine trip or main steam line
isolation. Proper setup of control system
components or featurzy designed 10 handle the

Amendment |8
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response al various conditions wiwewhd also
be demounstrated. The sbove testing will
also serve to demonstrate oversll core
stability to subcooling changes

Critenia

Above all else the feedwater control system
performance shall be stable such that any
type of divergent response is avoided The
response should be sutficiently fast but
with any oscillatory modes of response well
damped, usually with decay ratios less than
0.25 Additionally, the open ioop response
of the system should meet design ~squire-
ments with respect 1o such standard control
System criteria as response time, rise time,
overskoot, and settling time  Also, the
overall system response should be as expect-
¢ed following major plan traosients and
trips.

14212215 Pressure Control

(1)

(2)

Purpose

To demonstrate that the stability and
response charactenstics of the pressure
regulation system are o accordance with (he
design requirements for all modes of control
under expected operating conditions

Prerequusites

The precperational tests have been completed
and plant management has reviewed the tes
procedure and bas approved the initiation of
testing. For each schr duled testing itera-
tion the plant shall be in the appropriate
operational configuration with all cpecified
prerequisite testing complete. This in:
cludes prelimisary adjustment and optimiza-
tion of control system components, as appro-
priate.

Startup phase testing of the pressuie con-
trol system is intended to demonsirate that
the overall response and stability of the
system meets design requirements, subsequent
to control sysiem optimization. Performance
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shall be evaluated across the spectrum of
anticipated steam MNows for both the pressure
regulation aud load following
control, as applicable. Testiag
demonstrale acceptable response wilth either
the turbine controal valves or bypass valves
in control and for the transition between the
1wo. Testing wall be accomplished by manual
manipulation of controllers and/or direct

control. 1 ehewld also be demonstrated thal
other affected parameters remain within
acceptable lithits during such pressure regu-
lator induced trapsient mancuvers. Oversll
system response will be evaluated during
other plant transients as well. Addition:
ally, propec serup of components or featyres
designed 1o deal with the nonlinearities of
disstmularities in system response thal may
vaast ynder various conditions
demonsirated.

Criteria

cbove all else, system performance shall be
stable such that any type of divergent re-
onse is avoider. The respotse should be
sufficiently fast but with sany oscillatory
modes of response well damped, usually with
decay ratios less than 25, The overall
response of the system, for each mode and
level of control, should be within design
requitements for such standard control svstem
Criteria as response time, rise time, over-
shoot and setling time, Also, the averall
system performance should be in accordance
with expectations for anticipated transients

14213216 Plant Autemajion and Control

(1)

(2)

Turpose

Yo verify proper plant performance in avto-
matic modes of control such as during auto-
matic plant startup or automatic load fol-
lowing (ALF) under the directior of the power
generation control system (PGCS) and the
cutomatic power regulator (APR).

Prerequisites

The applicable preoperational tests have been
completed and plant management has reviewed
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the testing procedure and bas approved the
initiation of testing. Affected systems and
equipment. including lower level control
systems such as RC&IS. recire flow controd,
feedwater control and turbine control, as
well as monitoring and predicting functioas
of the plant process computer and, or auto:
maiion computer, shall have been adequately
tested under actuel operating conditions

Descrintion

A comprehensive series of tests will be per:
formed in otder to demonsitate proper func
tioning of the various plant automat,on and
control features. This testing shall in:
¢lude or bound all expected plant operat.
ing conditions under all permissable modes
of vontrol and shall alse verity, 1o the
extent possible, avoidance of probibited or
undesirable conditions o1 cortral modes
ALF capabilities will be demonsirated under
control of the APR for both control rod
movements and core flow . anges includiog
anticipated transition regions. Suzh
resting will include demonstration(s) that
tas dynamic response of the plant to design
load swings for the facility, including
limiting step and ramp changes as appro-
priate, is in accordance with design  The
ability of the PGCS to properly orchestrate
automated plant startup, shutdown and power
maneuvering will be shown Also (o be
tested are system components or interfaces
that perform monitoring, prediction.
processing, validation, alarm, protection or
control functions.

Criteria

The PGCS, APR and other features and func-
tions of plant automation and control shall
perform in accordance with the applicable
design and testing specifications. Auto-
matic mancuvering characteristics of plant
and systems shall meet the appropriate re-
sponse and stability requirements. Safaty
aod protection features shall perform con-
sistant with safety analysis assumptions and
predictions
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dance with design requirements
(2) Prerequisites

The precperational testing is complete and
plant management has reviewed the i#sl pro
sdure and bas approved the initiation of
testing. For each scheduled testing itera.
tion the plant shall be in the appiopriate
operationsl configuration with all specified
prerequisite testing complete. Instrumenta-
tion bas beeo checked or calibrated, as s
approptiate.

(3) Description

Pertinent recircuiation system and related
patameters will oo monitored ai a variety of
power and flow conditions in order o demon-
strate that system operation is in accordance
with design. Parameters (o be monitored and
¢valuated should include RIP speeds. pump
deck and core plate differential pressures,
pump efficiencies, maximum core flow capatil-
iy and any number of otber variables that
may indicate the status of the RIPs and thewr
shafts, motors, or heat exchangers. Data
shall alsc be taven and evaluated during tran-
sient conditions such as pump trips and re-
starts, and during off normal conditions such
as one pump out of service operation. Of par-
ticular interest be the onset of re-
verse flow through idieTpumps and 1 cali-
bration of total core flow indiciions during

both normal and off normal operating
conditions C"‘I i'“)

(4) Criteria

When applicable, measured parameters shall
tompare conservatively with safety analvsis
design assomptions. Additionally, test data
should demonstrate tha' system sicady state
and transient performance meets design re-
quirements.

14212218 Feedwater System Performance
(1) Purpose
To verify that ihe overall feedwater system

operates in accordance with design require-
mer's
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Prerequisites

The preoperationsl testing « complets and
plant management has r. ewed the teat
procedure and has approved the initiation of
testing. For each scheduled testing nera.
tion the plant shall be in the appropriste
operational configuration with all specified
prerequisite esting complete. Applicable
instrumentation has been checked or
calibrated as is appropriate.

Description

Pertinent pargmeters will be monitored
throughout the feedwater system, and con-
densete system if appropriate, across ths
specirum of system flow and plan: operating
conditions in order to demonstrate that sys
tem operation is in accordance with design
Parameters to be monitored may include tem-
peratures, pressures, flow rates, pressure
drops, pump speeds and developed beads, and
peneral equipment status. Of special inte-
rest will be data that serves 1o verify de-
sign assumptions used io plant trapuient
performance and salety analvsis calculations
like maximum feedwater runout capabilities
and feedwater temperature versus power level
relationships  Steady state and transient
testing will be conducted as necessary, to
assure that adequate margins exist beiween
system variables and setpoints ol
instruments monitoring these variables 1o
prevent spurious actuations or loss of
system pumps and motor-operated valves

Criter.a

When applicable, measured parameters shall
compare conservatively with safety analysis
design assumptions. Additionally, 1est data
should demonstrate that system steady state
and transient performance meets design
requirements.

14.2.122.19 Main Steam System Performance

()

Purpose

To verify that main steam system related
performance characteristics are in accord-
ance with design requirements
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testing. For each schoduled testing iteva.
tion the plaat ha'l be in the appropriate
operatiopal configuration with all prerequi
site testing complete. Applicable instrumen
tation shall be cheched or calibrated as is
appropriate

{}) Description

Pertinuni system paremeters, such as tempeta-
tures, pressures, and flows. will be moni-
tored at vaiious steam flow rates in order Lo
demonstrate that system operation is in uc
cordunce with design. The steam Now measur
ing devices that provide input 10 feedwale
control and/or lesk detection logic
crosschecked to senily the accuracy of design
calibration assutiptions. If appropriate, the
resiure drop deteloped across critical compo-
T nen™ sheowkd be comparcd with design velues
The quality of the steais leaving the reactor
showdd als0 be determined (o be within design
requirements (if not previously 1ested)

n

(%) Crienia

When applic (b' =+ casured parameters shall
compare consert avely with safety analysis
design assumplions. Additionally, test data
should demonstrate that svelem steady state
and trans‘ent perfermance meets design
reguiremens

14212220 Residual Heat Removal System
Performance

(1) Purpose

To veridv that residial heat removal system
performance is in accordarse with design for
actual plos. operating conditions.

(2) Prercquisites

The preoperational testing is complete and
plant management has reviewed the test pro-
tedure and bas approved the initiation of
te< ing. For cach scheduled testing iter.
ation the plant shall be in the appropriaie
operational configuration with gll specified
prerequicite testing complete. Instrumenta-
tion has been checked or calibrated as
appropriate.

Amendment 2

(3) Duscription

Startup phase testing of the RHR system s
intended to demonstrate the capabilities of
the system uevond what was possible during
the preoperational phase due 1o insufficient
temperature and pressure conditions. Pert-
inent system parameters will be monitored 1o
the suppression pool cooling and shutdown
cooling modes 1o verify that overall system
operation and beat removal capabilitie, are
in accordance with design requirements. An

be made 1o obtain results

L
e ‘with flow rates and trmperatures near pro-

cess diagram values. However, due 1o the
relatively low core exposures and decay hea:
Inads expected during the startup program,
care should be taken such that the linit on
vessel cooldown rate is not exceeded.

(4) Critenia

System performance, especially beat removal
capability, shall meet safety analysis re-
quirements. Additionally, measured para-
meters should indicate that overall syetem
performance is consistent with design txpec
tations

14212221 Reactor Water Cleanup System
Performance

{1} Purpose

To verify that reactor water cleanup systein
performance, in all modes of operation, is
in accordance with design requirements al
rated reactor temperature and pressure cond-
itons.

ra

(2) Prerequisites
The preoperational testing is complete and
plant management has reviewed the test pro-
cedure and has approved the iniliation of
tesiing. For each scheduled testing itera-
tion the plant shall be in the appropriate
operational configuration with the specified
prerequisite testing complete  Iastrumen’ .
tica has been checked or calibrated as
approprate.

(3) Description
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(4)

Startup phase testicg of the RWCLU system is
ap extension of the preoperational tests for
rated (emperature and pressure conditions
System parumeters will be monitored in the
vatious modes of operation &t critical
temperature, pressure and flow conditions

The performance of system heat exchangers and
filtet ‘demineralizer units will be evaluated
at bot operating conditions. The ability of
the system (o reject excess vessel inventory
during plast beatup will be verified Other
system features sboewid be demonstrated as

appropriate. (‘ m
o)

System performance should meet the speaified
design requirements in all operating modes.

Critetia

14212222 RCIC System Performance

1)

(<)

(3)

Ameadment 1R /

Purpose

To verify proper operation of the RCIC sys-
tem over ils expecied operating pressure and
flow ranges, and 10 demonstrate reliability
0 automalic starting from cold standby with
the reactor at power.

Prerequisites

The preoperational tests are complete and
plaat manacement has reviewed the test
procedure and bas approved the initiation of
testing. For cach scheduled testing itera-
tion the plant shall be in the appropriate
operational configuration with all specified
prerequisite testing complete. All appli-
cable instrumentation shall be checked or
calibrated as iz appropriate.

Description

The RCIC system will be tested in two ways,
through a full flow test line leading to the
suppression poc! and by flow injection
directly into the reactor vessel, The first
set of tests will consist of manual and auto-
matic mode starts and steady state operation,
at 150 psig and near rated reactor pressure
conditions, in the full flow test mode,
During these tests an attempt will be made 1o
—

i

w

LIALIBAN

——

throttle pump discharge pressure in order 10
simulate reactor pressure and the expecied
pipeline pressure drop. This testing is
done to demonstrate general system
operability and to make most controller
adjustmenis. Reactor vessel injection tests
will foliow to complete the controller
adjustments. Proper controller adjustment
is verified by introducing small step
disturbances in speed and flow demand and
then demonsirating satisfactory system
tesponse and stability  This will be done
at both low RCIC pump flow (hut above
minimum turbioe speed) and near rated RCIC
pump flow conditions, and at reactor
pressures of 150 psig and rated, in order 1o
span the RCIC operating range

After all controller and system adjustments
hav~ been made a defined set of demonstra.
tion.s will be performed with the final sot-
tings. This will include two consecutive
successful reactor vessel injections, by
automatic initiation from the cold standby
condition, to demonstrate svstem reliabil
ity, Cold is defined as a minimum of *2
hours without any kind of RCIC operation
Following these tests, system data will be
collected while operating 1o the full flow
test mode to provide a benchmark for compar-
1son with future surveillance tests. Addi-
tionally, a demonstration of extended oper-
ation of up to two hours (or uatil the pump
and turbine and their auxiliaries have sta-
bilized) of continuous operation al rated
flow conditions will be performed. For all
testing proper operation of the system and
related auxiliaries will be evaluated.

Additionally, proper funciioning of the RCIC
steamline isolation valves will be verified
at rated temperature and pressure and at
higher power levels if appropriate. This |
verification will inclule proper val.e
operation and acceptable clozure timing in
response to an isolation signal. Also,
sufficient operating data will be taken in
order to verify proper setting of, or to
adjust as necessary, the high RCIC steamline
flow trip setting of the leak detection and

isolation system trip logic

%
e e e

Also, any RCIC system testing that was not performed during \
the preoperational 1est phase. due 10 the insulfliciency of the

temporary steam supply source utilized, wil be compleled as
early in the program as s practicable
e e .v._,-ﬁ-- -~ ___J/
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tendencies and should provide quick but
stable response.

14212223 Plant Coeling/Service Water
Systemis) Performance

(1

ts

(4)

Purpose

To verify performance of the various plant
cooling,/ service water systems, including the
reactor buildiog cocling water system, the
reactor service water system, the turbine
building cooling water system and the turbine
service waler system under expected reactor
power operation load conditions

Prerequisites

The preoperational tests are complete and
plaat management has reviewed the test
procedure and bas approved the initiation of
testing. For each scheduled testing itera-
tion, the plant shall be in the appropriate
operational confliguration with the specified
prerequisite testing complete. All apphi-
cable instrumentation shall be checked or
calibrated as is appropriate.

—

sh‘

Description

Power ascension phase testifg of plant
cool'ng water systems is necgfsary only to
the extent that fully loaded capditions could
not be approache 1 during thg precperationsl
phzase. Pertinent paiameters be moni-
tored 1n order to provide a final verifica.
tion of proper system flow balancing and heat
exchanger performance under near design or
special conditions, as is appropriate, This
will include extrapolation of results
obtained under normal or test conditions as
aceded to demonstrate required performance at
limiting or accident conditions.

Criteria

System performance should be consistent with
design requirements. For systems that are
taken credit for in the plant safety anpaly-
15, performance shall meet the minimum
requirements assumed in such analysis.

Amendment |§

”,
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4212224 HVAC System Performance

(1) Purpose

To verify various HVAC systems perfurmance
for the loads present during reactor powe:
operation

(2) Prerequisites

The preoperational tests are complete and
plant management has reviewed the test vro-
cedure(s) and bas approved the imitiation of
testing. For each scheduled testing iters-
tion, tie plant shall be in the approptiate
operational configuration with the soecified
prerequisite testing complete, All
applicable instrumentation shall be checked
of calibrated as is appropniate

(3) Description

Power ascension phase testing of plant HVAC
systems is necessary onlv to the extent that
fully loaded conditions could not be app
roached during the preoperational phase

Pertinent parameter, be monitc: 4 in
order to proyj final verification of
flow balancing and cooler

performance under near design or special
situation conditions, as is appropriate
This will include extrapolation I results
obtained under normal or test conditions as
needed to demonstrate required performance
at limiting or acaident conditions.

(4) Criteria

System performance should be consistent with
design requirements. For systems that are
taken credit for in the plant safety
analysis, performance shall meet the minimum
requirements assumed i such analysis.

14212225 Turbine Valve Performance

(1) Purpose

To demonstrate proper tunctioning of the
main turbine control, stop, and bypass
valves during reactor power operation

14 258
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{or this event, skall function as designed in
accordance with technical specilication and
~afety analysis requitements. All other
svstems nd equipment should preform coneis-
tent with spplicable design and t1esting
spreaifications

12221 Turbine Trip and Generator

Load ntj’ﬂihﬂ

(1)

Purposs

To verify that the dynamic response of the
reactor and gpplicable systems and equipment
is in scco.dance with design for pr o ective
trips of the turbhine and generator during
power aperation

Prerequisites

The preoperational tests are complete and
plant management has reviewed the test pro-
cedure and has approved the initiation of
testing. The plant shall be in the appro-
priate opetational configuration with all
specified prerequisite testing complete. All
applicable instrumentation shall be checked
or culibrated as is appropriate,

Description

From an initial power ievel near rated, the
main generator will be tripped in order Lo
verify the proper reactor and integrated
plant response. The method for initiating
should be chosen so that the turbine

+d 1o maximum overspeed potential.
parameters such as vessel dome pres-

d simulated fuel surface heai flux
monitored and compared with predic-

Ly 80 that the adequacy and conservatism
of the analytical models and assumptions used
1o license the plant can be verified. Proper
response of systems and equipment such as the
turbine stop, contro!, and bypass valves,
main steam reliefl valves, the reactor protec-
tion svstem, and the feedwater and recircula-
tion svstems will also be demonstrated. The
core flow coastdown characteristics should be
evaluated upon actuation of the recirculation
pump trip logic. The ability of the feed
water svstem to rontrol vessel level after a

Amendm n 1)

(4)

SIALIIOAN
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reactor trip shewdd alio be Aerified. Owyr
speed of the main turbine ohewkd alio be
evaluated since the generator is unioaded
prior to complete shutoff of steam 10 the
turbine.

For a turbine trip, the generator remains
loaded and there is no overspeed. Howes 1,
the dynamic resvonse of the reactor may be
different if the steam shutoff ra‘e is
different. 1l there is expected (o be a
significant difference, then it may be
necessary (o perform a separate demonsira
tion and ¢valuation, similar to that
discussed above, but initiated by a direct
trip of the main turbine.

7 turbine or generator trip should also be
petformed 2t an initial power level that s
below that where & direct reactor trip is
actuated and within the capacity of the
bypass valves. Reactor dyvnwnic response 13
not as important for this transient except
for the ability to remain operating as
designed. More importent is the demonstrs-
tion of proper integrated plant and system
performance.

Criteria

The reactor shall not scram during turbing
or generator trips initiated from power
levels within the capacity of the byvpass
valves and below the point at which the
direct scram trip on turbine stop valve
ciosure or control valve fast closure is
enabled. For high power turbine or
generator trips, reactor dynamic response
should be consis- tent with predictions
based on expected system characteristics and
shall be conservative relative to safety
analysis results based on design
assumptions. Of particular importance are
vessel dome pressure and simulated fuel
surface heat flux. Safety-related and
essential equipment and systems shall
respond, as appiicable, consistent with
technical specificetion and safety analysis
require- ments. Other plant systems and
equipment should perform in accordance with
the appro- priate design and testing
specilicatinms,

243
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14212234 Reavtor Full Isolation

(1) Purpose

(3)

(4)

To verify that the dynamic response of the
reactor and applicable systems and equipment
it in accordance with design for a simulta-
geous full closure of all MSIVs from near
tated reactor powet

Prere quisites

The preoperational tesis are complete and
plant management has reviewed the test proge.
dure and has approved the initiation of test-
ing. The plant shall be in the appropeiate
opetational configuration with all specified
prerequisite testing complete, All appli-
cable instrumentation shail be checked or
calibrated as is appropriate.

Description

A simultaneous Tull closure of all MSIVs will
be initiated from near rated powe: in order
to verily proper reactor and integrated plant
response. Reactor dynamic response, as deter-
mincd by such parumeters a:  essel dome pres-
sure and simulated fuel surface heat flux,
will be compared with analytical predictions
in order to verify the adeguacy and conserva-
tism of the models and assumptions used in

ibe plant safety and licensing analysis.

Proper response of svstewns and equipment such
as the MSIVs, SRVs, the reactor protection
system, and the feedwater and recirculation
systems will also be demonstrated

Critenia

The reactor dynamic response should be con-
sistent with predictions based on expected
system characteristics and shall be conser-
vative relative to safety analysis results
based on design assumptions. Safety-related
and essential equipment and systems shall re-
spond, as applicable, consistent with techni-
cal specification and safety analysis require-
ments. Other plant systems and equipment
should perform in accordance with the appro-

———
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priate design and testing specifications

14212238 Ofgas System

(1) Furpose

To verify proper opeiation of the various
components of the offgas sysiem over the
expected operating range of the system

(2) Prerequisites

The preoperational tests have been comple o4
and plant managemeot has reviewed the 1est
procedure and has approved the initiation of
testing. For cach scheduled testing
interation, the plant shall be in the
appropriate operational configuration with
the specified prerequisites testing
complere. All applicable instrumentation
shall be checked or calibrated as is
appropriate

(3) Description

Proper operation of the of(gas system will
be Cemonsirated by monitoring pertinent
paramelers such as temperature, pressure,
flow rate, humidity, bydrogen content. and
effluent radicactivity. Data showdd be
collected at selected operating points sudh

that zach critical component of the system
is evaluated over its particular expecte

operating range. Performance «howkd be
demonstrated for specific components such as
catalvtic recombiners, and activated carbon
absorbers as well as the various heaters,
coolers, dryers and filters. Also to be
evaluated are the piping, valving,
instrumentation and control that comprise

the overall system.
(4) Criteria )

J
'

|

4

ydrogen concentration and radioactivity
eftluents shall not exceed technical
specification limits. All applicable system

- and component parameters should be

consistent with design and testing
specification requiremeants.

ot "\../" et Tt

{ Testing of the offgas sysiem is also discussed in 11389

%

Amendment 18

P
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14212236 Loose Parts Monitoring System Baseline Data

{1}

(2)

(37

Purpose

To collest baseling data for the 100se parts monitoring sy stem under nermal
plant operationg! pongitions

Prerequisites

1ne preoperational tests are complete and plant management has reviewed the

1es1 procedure and has approved the initiation of 1esurg. The plant shall be in

the agoropnate operaional configuration for the Lcheduled te iting.  Applicable
instrumentation shall be checked or calibraled as is approprae.

Description

Loose parts monitoring Syslem data will be collected at appropriate power and
fiow canditions 10 provide & baseline set of data indicative of normal plant
operations. The daa ~ Htained will be used 10 help verty the adequaty ¢f. or 10
facilitate needed changes 10, intial aiern level settings above normal levels
Criteria

Sufficient baseline data shall be obtained so as 1» verity the adeguacy of system
alert level setings (n accordance with gesign requirements

14.2.12.237 Concrete Penetration Tempersture Surveys

(1)

(2)

Purpose

To demonstrate the acceptability o' concrete wali lemperatures in the vicinity
of selected high temperature penetrations under nornal plant operational
conditions.

Prerequisites

The preoperational tests are coinplete and plant management has reviewed the
test procedure and has approved the initiation of 1esting. The plant shall be in
the approprate operational configuration for the schaduled testing. Applicable
ingtrumentation shall be installed and checked or calibrateg ac 1s appropriate.

\q.
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Description

Concrele temperature data will be collected, around selectea high temperalure
penetrations. at various power leveis and system configurations in orger 19
verily acceptable performance under expecied pluri operationa conditions.
Penetrations and measurgment locations selected fur monitonng, as well as tha
tes! congitions at which gata (s 1o be collecied, shall be sufficiently
comprehensive $0 as 1o include th! expected imiting thermai loading condtions
on critical conctete waila and structures withun the plant

Critenia

The lemperature(s; ¢f the concrets at the monnored locations shouild be
consistent with design predictions and shall not exceed cesign basis
reguirements of assumplions critical o asuocigied design basis ana'yses,

14212238 Radivactive Waste Syutems Performance

(1)

(3)

Purpose

To demonsitale acceptable pedormance of gaseous and liquid radwaclive waste
processing, storage and release systems under normal plant operational
conditions.

Prarequisites

Th= preoperational tests are complete and plant management has reviewed the
te#! procedure and has approved the iniviation of testing. The plant shal! be in
the appropriate operational configuration for the scheduled lesting. The
necessary insirumentation shall be checked or calibrated. Appropriate
precautions shall be taken relalive 10 activities conducted in the viciniy of
racioactive material or potential radiation areas

Description

Radioactive waste systems operation will be monitored, and appropriate data
collected, during the power ascension fesl phase 10 demonstrate systern
operation is an accordance ./ith design requirements. Operation and testing of
liguid snd gascous radicactive waste syslems is discussed in detail in Sections
11.2 ang 11.3, respectively. Testing specific 10 the main condenser offgas
system (5 also discussed separately in subsection 14.2.12.2.35.
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14213 Interfaces (continuation)

The applican! referencing the ABWR Standard Plant shall alse provige a list of those
tests 10 be performed as part of the power ascension 1es! phase that are proposed 10 be
exemp! from operatng license conditions requiring NRC prior approval for major test
changes. Such tests are those which are not essential 10 the demonstration of
conformance with desigh requirements for structures, syslems, components, and design
features which mee! any of the following criteria:

Those that will be used for sate shuldown and cooldown of the reactor under normal
plant conditions and for maintaining the reactor in a safe condition for an extenced
shutdown period,

Those that will be vsed for safe shutdown and cooidown of the reactor under
transient (infrequent or moderately frequent evants) conditions and postulated
accigent conditions and for maintaining the reactor in a sale condition for an
exlended shutdown period following such conditions;

Those that will be used for establishing conformance with safety limits or limiting

congitions for operation that will be inciuded in the facility technical specifications,

Thos# that are classified as engineered safety features or will be used 10 support or
ensure the operation of engineered safety features within design limits;

Those that are assumed 10 function of for which credit is taken in the accident
analysis for the facility, as described in the FSAR; or

Those thal will be used 10 process, store, control, or limit the release of radicactive
materialg

Of the tests described in Section 14.2.12.2 for the ABWR Standard Plant the following
tests, or desgriales portions thereo!, meet the above criteria:

1)

2)
3)

é)

o,

6)

14.2.12.2.13 Recirculation Fiow Control - gxgepl for those features intended 1o
limit maximum core fiow:

14.2.12.2.21 Reactor Water Cleanup System Performance;
14.2.12.2.23 Plant Cooling/Service Water System Performance - those portions

pertaining 10 the turbine building cooling and service water systems;
14.2.12.2.24 HVAC System Performance - those portions pertaining 1o the Normal

HVAC system and its associated nonessentia' chilled water systern;
142 12.2.29 Feedwater Pump Trip: and
14.2.12.2.39 Steam and Power Conversion Systems Performance.
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Figure 14.21
Power-Flow Operating Map and Testing Plateau Definitions
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Testing Plateay Descriptien (1)
Open Vessel (OV) With the RPV head removed, from initiation of fuel loading 1o cold

conditions with a fully loaded core

Nuclear Heat-Up (HU) During nuclear heat-up, from ambient conditions and 0 psig 1o
rated temperatyre and pressure within the RPV, with reactor
power typically less than 5% of rated

Low Power (LP) Between 5% and 25% rated thermal power, with the reactor
internal pumps (RIP=) within 10% of minimum speed

Mid Power (MP) Between approximaiely the 50% and 75% power rod lines, with
the RIPs operating between minimum and rated speeds, with the
lower power corner within the capacity of the bypass valves.

High Power (HP) Along and just below (+0,-5%) the 100% power rod line, from
minimum RIP speed 1o rated core flow

{1) Descriptions of lesting plateaus are offered for illustrative purposes and general guidance only
as some tests are intended 1o be conducied culside the general testing piateaus described
Neither the above descriptions, nor the corresponding boundary lines on the power-flow map, are
meant 10 be absolute "mils. Any operating limits will be specified in the plant license ‘ny other
. lesting resirictions will be specified either within the plant adminisirative procedures covering
the power ascension las! program of within the Individua! test vrocadute for a given test

I4.2-67%
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RESPONSE €031

The plant protection signals that automatically isolate the secondary containment and activate the
SGTS are:

13 secondary containment high rad:ation signal,
{ .« Refueling floor high radiation signal.
(3} Drywell pressure high signal,
Reactor water level low signal.
dary containment HVAC supply/exhaust fans stop
e secondary containment is accomplished by closure of the secondary con'ainment
-ust line ducts which pass through the secondary containment boundary. The HVAC
st * coasist of twe valves ip series in each of the supoly/exbaust lines. These valves
are @ : # mormally-open, fail ciosed butterfly vales.
Furtiaes « s are provided in Subsection 6.2 -, 9.4.5.1 and Section 6.5
QUE! ' 1ON 43032
t¢. . atify and tabulaie by size, piping which is pot provided with isolation features. Provide an
aralyss to demonstrate the capability of the Standby Gas Treatment System to maintain the design ne-

yarive pressure following a design basis accident with all non 1solated lines open and the cvent of
the worst single failure of a secondary containment isolation valve to close. (6.2)

RESPONSE 432032

-Jnl'spows( ‘?04\5\; qwu’ru‘;:’;s Er-\,\ch.é - vavised Snbstc*\Oﬂ €.5..3)
Owe WLy “wo s agty .G.S.S.l.

QUESTION 43033

Discuss the design provisions that prevent primary containment leakage from bypassing the
secondary containrent standby gas treatment system and escaping directly to the environt #nt. Include
a tabulation of potential bypass leakage paths, including the types of information indicated in Table
6-18 of Regulatory Guide 1.70, Revisiou 3. Provide an evaluation of potential bypass leakage paths
considering equipment design limitatior © and test sensitivities. Specifv and justify the marimum
allowable fraction of primary containment leakage that may bypass the secondary containment
structure. The guidelines of BTP 6-3 should b. addressed in considering potential bypass leakage
paths, (6.2)

RESPONSE 43033

The secondary containment compler-ly surrounds the primary containment except 7t the basemat, In
addition the lower third of the seco. .ary containmeni is surrounded by soil, thereby reducing leakage
paths. No measnrable leakage is expected tirough its walls except at penetrations. The secondary
containment will be maintained a« subatmospheric conditions to prevent leakage from bypassing the
secon tarv contairment. Only valve leakage through process piping can bypaus the secondary
contain.vent. This leakage will be monitored via 1xe containment leakage test type C on the outboard
containment isolatiun valves. The secondary containment leak rate calculation is provided in the
response to Question 430.52c.
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Amendment 12
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Figure 20.3 - 55 COMPRESSED GA . SYSTEMS INTERCONNECTIONS
(Response t Question 430.217)
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