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scope of mitigation requiremants (2.1, 2 4)

Next Action: Al WR

Kbstract
(DSER p 1.2-1) "It is not clear to the stafi where EPRI places
its "significant additicnal emphasis” on mitigation. There are
many examples thro the Passive uwemero!s
Document about which the staff concludes e passive
plant design critenia place iess amphasis on tta mitigation of
design-basis accidents {DBAs) than do criteria for current
plams.”

sDSER p 1.2-16) "However, #t does not include requirements

or fission-product control or hydraen control dunng
design-basis loss-of-coolant accidents. EPR! shoutd either

include thess two issues or justify their exclusion.”
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raquiatory treatment of non-safety-related systems (23 1, 43.1, 7, 10, 12.2.1, 12.2 3, Appendix B)

| P.1.0-2

Next Action: ALWR/NRC

Absiract y Position BT Position Action Ue‘e??t'ﬁn
{DSER. p 1.2-3) “the requirermnent regarding a See Poicy Issue LA (DSER) Ses Abstract See Policy Issue LA
non-satety-raiated onsite ac scuice affects tha
refiability and ava'iability cf those non-safety-relatec active
systems that provide ¥ functions. This issue
is enveloped for the passive designs under the issive
pertaining 1o the regulatory treatment of non-safety-systems *
(DSER, p 1 4-2) “Since these lgg:)ﬂam non-safety-related
systems are not required by £ to meet safety-grade l
criteria, the staff is trying to establish functional perdormance
requirements, accsptance criteria, and other appropriate design
idelines 1o ensure that such systems have adequate
unctional capability and will remain operable when called on.
Therefore, the staff's positions on quality group classifications
of specific structures, components, and equipment may not
ba available until the above criteria have been established ®
(DSER, p 1.7-2) "The stafl concludes that pertinent quaiity
assurance provisions should be applied to these activites
and items. This issue is part of the overall issue regarding
the requlatory treatment of non-safety-related systems for NRC Review
passive piants "
(DSER, p 1.12-3) "The specific staff itions on the inservice :::;:::;
testing requirements for the essential non-safety-related
components will be determined when the staff completes its NRR/ESGB
review of the issue of regulatory treatment of non-satety-grade NRR/LHFB
systems.” NRR/LOLB
(DSER, p 1.12-11) *EPRI stated that the passive ALWR wil :::5 :g;:
not have safety-related pumps and that staff's positions
contained in the RAls should not apply to non-safety-relatad NRR/PEPB
pumps. As discussed in Section 12.2.1 of Chapter 1 of this NRR/PRAB
report, the specific staft position on the inservice testing NRR/PRPR
requirements for the essential non-safety-related components NRR/RSGE
will be determined when the staft col es its review of the
regulatory treatment of non-safety-related systems NRR/SELB
NRR/SICB
NRK/SPLB
NRI./SRXB
RES
Last  7/44/92
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VOLUME lll, CHAPTER 1, APPENDIX B:
LICENSING AND REGULATORY REQUIREMENTS AND GUIDANCE

Section No. Rev.
2 PLANT OPTIMIZATION SUBJECTS 0
2.1 INTPODUCTION 0

Plant optimization subjects are tems for which the A/ WR provides altemna- 0
tive criteria 1o satisty the underlying basis for the 11, hased on currently
available technology. The technical bases for pia. 4 uptimization subjects

are provided in plant optimzation subject papers inciuding the ALWR posi-

tion, discussion and assessment. The requirements identified in the Re-
guirements Documerit are consistent with the positions taken in the plant
optimization subject papers contained in this sactic:

LISTING OF OPTIMIZATION SUBJECTS FOR THE PASSIVE ALWR 2

Section Leed Chapter Title 0
211 Chapter 1 Operating Basis Earthquake and Dynamic Analysis Methods 0
212 Chapter 1 Tomado Design 2
213 Chapter 1 Off-site Emergency Planning 2
23.1 Chapter 3 BWR Main Steam Line Isolation Valves and Leakage Control 4]
232 Chapter 3 Simplification of Post Accioent Sampiing System 0
241 Chapte- 4 Reactor Vessel Level instrumentation 0
25.1 Chapter § Type C Cantainment Leakage Rate Testing interval for ALWR 0
282 Chapter § Source Term Treatment for the Passive ALWR 0
253 Chapter 5  Mydrogen Controi 0
254 Chapter 5 Dedicated Containment Vent Penetration 0
s Ay Y Tyt e et A -
2586 Chapter5  Safe Shutdown 0

Page B.2-1



VOLUME Ili, CHAPTER 1, APPENDIX B:
LICENSING AND REGULATORY REQUIREMENTS AND GUIDANCE

%f’m No Rev.
T ATWS MITIGATION FOR THE ADVANCED BWR

255N, ALWR POSITION /0

\. The requirements for tne Advanced BWR comply with the regulatory re- 0
\ qwmmvorﬂwsmwummmmmummswnoy

jd Control System is manuaily initiated instead of automatically

) Requirements Documeni provides requirerents for the Advanced
BWNR that address the prevention and mitigation of ATWL as requirsd by
10CFR§0.62. The Advanced BWR Is required to provide an alternéte rod
insertiofkgystem (ARI) that uses sensors and logic diverse and de-
pendent tramuorpmocumw@m in addition to t
Advanced B bmw-atoorcmaobo:hcndmam

, the require-
ments for an automatc\gump tnp are not appl

2552  DIS 'SSION ‘ / 0

A number of requiremants for Mvmood R have been developed 0
axplicitly for the purpose of incrésec / and reduced demanas of
engineerad safety systems. Co 0 wit & highiy reliable reactor
protection system and a CRD sys visy enhanced reliability, the sig-
nificance of ATWS and its potential have been substantially
recluced in the Advanced BWR. T regu pats include:

« More robust reactor coolant // {e.g., larger water inven- 0
lory) 10 accommodate transisit concitions ghereby resulting ( ‘ewer
lransients and challenges équinng actuation %t the RPS.

+ The reactor is required ... "_.\..v.'. 0

mmodtabopmvdod!ot | plant condi- 0
grade depressurization.

for the Advanced BWR.

each grbup are arranged so that hot shutdown can be achieved even',
in of failure to scram of an entire rod group \

Page B.262



VOLUME I, CHAPTER 1, APPENDIX B:
LICENSING AND REGULATORY REQUIREMENTS AND GUIDANCE

DISCUSSION (CONTIH JED

The slecine insertion function s dividad INto three iNdepencant n
Jroups and the rods within the groups are arranged in a checke!
board pattern 50 that hot shutdown can be achievea even in |

gvemnt of fallure of any ong motor group

e

thehe\ ent of & transient requiring scram in the Advancea BWR, diverse
means & achieving reactor shutdown have been provided. These Wciude
1 !u‘\_‘:'ﬂli& rod insertion system and an alectnc motor drive insarWon sys
tem each chwhich can be intiated by the RPS or the APl. The AR
provaes S-"J»‘ IS 10 Insert rods that are independent and diverge from the
slectncal RPS Signais. The motor drives provids a mechanigal diversiy
for rod insertion Rdependart of the hydraulic portion of the CRD systern
The AR! is in accomnlance with the requiremer. of 10CFR80.62(¢)(3). The
mOtor driven tuncur_)}\grmnoas CRD meactanical divarsiy 10 The hiyarauix
scram in addition to thi slectrical scram Inftiation avgrsty provided Dy
the RPS and the ARl \

An additional diverse means\oi negative reactivity insertion is provided Dy
the Standby Liquid Control (S\C) systemn. Thig/system fulfills the require
mens of Ganeral Design Criteri 28 for an ingependent reactivity comrol
system of different design principlis and hgé capacity In ACCOrTance witr
10CFRS50.62(c)(4). The need for inMatinghis system s significantly
reduced by the enhanced reliablity pioyided by the CRD system mechani
-al and electrical requirements for indgigndence and diversity.  The i
portance of auomatic SLC lrxmanon/{; siOnificantly reduced by the en
nanced reliabllity of the CRD s»sluf desigtifeatures, theraby assunng
adeqQuiacy Of manual inriation wf)le still proviing protection against the
adverse consequences of an inddverent actuaNor

4
/

ASSESSMENT /,r’
, /

The ALWR program empplisis on nuciear safety ,;o.«;\(‘ simpification
man-machine intertace And increased margins assureiihat ATWS avent
frequency and :‘ansuy(.‘e«~~'.:es are very low

.

The reguiatory requifements of General Design Criteria 26 akg
1OCFR50.62 are nde\ addressad by the Agvanced BWR requirtyments 1
naepandeance ghd anversty DOth the electncal and mechanic
capubiities ot fhe CRL system and the Standby Liquid Control Sygten

3

Due to the Hcreased margins, reguced gemandas On tne reactor prote
Hon S.‘S(e/‘ and the enhanced relia i the CRD systam by the
provisions of the mechanical and electrical independence and divers

the aufomatic inftiation of the SLC as required by 100GFHRS0.62(C)(4

nacessary for the Aovanced BWR

~ade O




VOLUME 11l, CHAPTEH 1, APPENDIX B:
LICENSING AND REGULATORY RECUIREMENTS AND GUIDANCE

Section No Rev
4.3.3  ALWR Passive Plant Compli© ce 0
The specific requirements of CFR 50.62 are based on the assumption of 0

spectiic designs. The reactor protection and auxs:ary systems atfectine
reactor shutdown are substantially different in the passive 4! ' 9 Zoqign
than in current LWR casigns. Exampiea of features substantially different
In the passive ALWR and which are referenced by CFR 50.62 are:

« The PWR design chas not inciude an auxiliary feedwaler system )

« The BWR derign does not inciude & recirculation system; it s 0
designed for natural circutation

« The BWw controt rod drive sy_.em has been coroplately redesigned 0

with an eiectric motor rod drive system for normal raactor control and
a hydraulic scram systam without scram discharge volumes.
The passive ALWR integrated design considared ATWS as a basic design 0
requirement and has provided a des.gn which addresses the intent of
CFR 50.62 by providing highly reliable anc diverse reactivity cConiro! sys-
tems and an SLCS.

awtomaticelly achuc Fed

¢

Page B 46



Paragmph No.

VOLUME Ill, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Requirement

Rationale

34

a5

COMMON REQUIREMENTS OF PSI AND PDHR SYSTEMS
{CONTINUED}

« The designer shall identify all vaives which are 10 be lock-
ed in position and/or provided with position indication In
the control room.

« Valve motors shall generally not be automatically stopped
due to an electric overload sxcept during vatve operation-

al testing
DIVERSE REACTIVITY CONTROL SYSTEM

A diverse reactivity control system that meets the appil_able

requirements of General Design Criterion (GDC) 26 shall be
provided

Paga 53-7

" drives

COMMON REGUIREMENTS OF PS! ANG PDHR SYSTEMS

(CONTINUEL)

« Cenain critical vaives will require locking and/or control
room position indication

« To provide for the highest avallabliity when required
whils still providing equipment protection during more
frequent operational testing.

DIVERSE REACTIVITY CONTROL SYSTEM

This function in the ALWR Is provided by the standby liquid
control system {SLCS) In the BWR and by the safety injection
system (SIS} in the PWR. The normal reactivity control sys-
tem Is specified in Chapter 4.

Raquirements for ATWS events as specified in 10CFRS0 62
prascribe the SLCS features for BWR plants with the currently
used locking-piston drives; the BWR ALWR will utilize an
electro-hydraulic drive. (See Chapter 4) The electric motor
used as #we backup scram 1
era(x( Mf froh‘}/,' g/on

ATWS event 4ad l-‘f/l‘/ r(/a(c f‘?f/a&,/:/éz
of a red ureqf SCCS achaten.



VOLUME Ili, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Paragraph No. Requirement Rationale Rev.
442 Performance Requirements Performance Requirements 0
4421 The depressurization system shall be capable of depressuriz- The PSIS requires the react o vessel 10 be depressurized to Y]
Ing the reactor vessei 1o the extent that drywell and reactor dryweli pressure for PSIS irjection.
pressure reach equillbrium:
4422 The rate of depressurization shall not be excessively rapid so The effects of a rapkd depressurization raie (| e, vessel 0
as to exceed the design limit on reactor vessel blowdowns mechanical stress and water carryover in the steam dis-
and/cr cause excessive carryover of moisture and st assure charge) must be balanced against the additional complexity
PSIS injection before core uncovery can occur. of the depressurization system and the safety requirements
of maintaining core covetage.
443 System and Equipment Requirements System and Equipment Requirements 0
4431 The depressurization sy stem shall work in conjunction with the The PFIS requires the reactor vessel 10 be depressurized to 0
PSIS and shall have the same system initlating signals. drywell pressure for PSIS injection.
4432 The DPS shall have appropriate redundancy of componerts Redundancy and ability to perform system requirements for 0
and featwres. The performance requirement of no core cora cooling are required by criterlon 35 of 10CFRS0 Appern-
damage. as specilied in Section 2 3 6, shall be met, assuming aix A
an Initiating event and the limiting single fallure
4433 The depressurization valves shall work In conjunction with the Additional reactor vesse! relief capacity may be needed G
SRVs and ATWS Initiation signals to provide additional reactor during an ATWS event
vessel rellef capacity i need=d during an ATWS event.
Bt
" 4433 Depressurization system actuation circult continuity testing The abiliity to test actuation circuitry during power operation 0
{ capabliity during power operation shall be provided. enhances overall plant a alabiiity.
‘ 443‘ Deptessutzmkmwstemaclwmdovlcudnlbom it Survelllance testing Is required to assure system ‘unction and 0
: [4,.,-.. evice Is required for testing, it shall avalabiity
Jere W.ismoval and reglecement, . — —
s 0 An automatic, DPS inhibit shall be provided to prevent dilution of the boron v\
z’ﬂ' { injection flow during an ATWS event. The inhibit shail be initiated by signals
,M ! unique to an ATWS event and shall be compatible with the automatic SLCS
\} injection specifi ed in section 45.
' Rational:
——————— : ¥ -

While a DPS inhibit is not preferred it should be provided when low pres,ure
injection flow from the PSIS would excessively dilute the SLCS boron flow and



VOLUME Hll, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Paragraph No Reguwrement Rationale o Rev
4.43 System and Equipment Requirements {Continued) System and Equbmemncqm(tmlﬂnued) 0
4436 The SRV and DPS valves shall be of designs that are sufficient- Gumm:eqkmdsw4.43,éhmum 0
7 ly in'ependent to avold significant vidnerabllity to common within the depressurization system, assuring independenca in
cause faflure the manner in which the valves within each group functions

will ensure negiigible risk of fallure to depressurize

Page 54-17



VOLUME Ill, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Pcram No. Reguirement Rev.

4.5 BWR STANDBY LIQUID CONTROL (SLC) SYSTEM
4.5.1  Definition

4511 Scope

This section, together with the applicable portions of Sections 2 and 3 of
this chapter, pruvides the requirements for the BWR SLC system of the
ALWR plant.

The SLC system consists of a high pressure accumulator tank containing 0
& liquid control chemical, piping, vatves, and ¢ mrols and instrumentation

o O O ©

as shown in Figure 5.4.3.

4512 Functions rhe Cg/au'/'/}'f/ Yor 0
The SLC s provides a means of inserting negative reactivity into the ,l"
reactor Is separaie anc diverse from the control rod system.

it reactor shutdown from full power operation tu cold subcritical,
with no assistance from controi rod movement, by mixing a newtron absor )
ber with the primary reactor coolant. The System is weea-rttereventthat o/ké/2d i+
a sufficient number of control rods cannot be inserted 10 maintain sub-
criticality  Hm-SilS et CeOUINEc S0 SNUL OO the TeRCOr O 16 i &

A TR YA Al LB

. 4.5.1.3 mterfaces 0

« The principal piping interface with the SLC is the reactor vessel (Chap-
ter 4) into which the liquid control is injected; entry may be via one of
the reacior coolant injection lines.

« Plam electrical dc power systems (Chaptet 1) are used 1o actuate 0
valves.

« Monitoring of the system status and actuation signais are provided via 0
the instrumentation and control systems in Chaoter 10.

+ The filter demineralizers of the reactor water cleanup system (Chapter 0
3) shall be isolated coincident with an SLC injection initiation to avoid
removai or dilution of pentaborate in the reactor.

+ The demineralized water supply system (Chapter 2) provides water 0
for the initlal mixing of boron chemicais.

« The plant high pressure nitrogen supply system (Chapter 7) provides 0
clean gas for mixing of the boron solution

o

Page 54-18



Paragraph No.

VOLUME lll, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Requirement

Rationale

452
45214

4522

4523

4524

4525

Performance Requirements

SLCS design shall meet the requirements for salety-related
systems covered in Sections 2 and 3 of this chapler.

The system shall have the capabiiity tor controlling the reac-

tivity difference befween the steady-stale power operating con-
ditlon at any time In core life and the cold shutdown condition

The minimum injection low capabllity shall be sufficient to
bring the reactor from full rated condition to cold shiadown
with margin and hold &t there while allowing for xenon decay.

The injection flow rate and pressure, selection of injection loca-

tion, and distribution system, ¥ required, shall also ensure ade-
quate mixing and distribution within the reactor for alt design
basis conditions

Assuming fallure of normal scram an the back-up electric
motor drives while at normal of eration, the system with injec-
tion initlated swiheepemier shall be capable of maintaining

{1) the reactor below the emergency limit, (2) contain-
ment below its pressure, and (3) a coolable fuel
geometry pressure

The minkmum liquid control storage capacity shall be sufficlent
to provide adequate margin when considering reactor coolant
temperature, voids, Doppler effect, equilibrivm and shwtdown
margin. An additional margin of 25 percent to be confirmed
by the analyses specified in Section 4.5.2 6 shall be provided
above calculated value 1o aliow for mixing and distribution
within the reactor system. Also, when determining the actual
amount of sodium pentaborate needed, consideration shail be
given to dilution by the shutdown cooling system

Page 54-20

Performance Requirements
These requir-ments are ALWR design basis requirements

The requirements are 1o assurs the proper functioning of the
system.

The fow rats, boron content, and Injection system design to
meet the system functional requirements under conditions of
the licensing daesign basis event will be estabiished by the
Plant Designer because It depends or plant size unique
parameters

The SLCS provides a further back-up to the electric drives in
uwmduumohhns(eo altndnovmdscnm.

Aat‘m/n 4e/mz ,«.483 ¢s a’acn/el s [?;‘r 2
Spctom 4.2.3.7 5 previted ¢5 an @i Fore/

lr‘/ff_’ )‘-n Yea Yyt

The basis given for the additional capacity margin Is used in
current designs and considers maldistribution of boron in the
reactor systam, the time required to homogeneity, and
natural convection of the mibxdure as a function of its con-
centration and lemperature.



VOLUME ill, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Paragraph No. Requirement Rationaie
4533 AMrangement Arrangement
The . zcumulator tank and nitrogen supply, including nitrogen To faciitate testing and maintenance and for access during 0
control valves, relier valves, ard remotely actuated injection emergency shtuations

valves sha. be located outside containment in an accessitde
area

4534 Testing Testing 0
4.5.3.4.1 The system shall include provisions for functional testing of The requirements are Included to support the refueling out- 0
components without contaminating the reactor system with age schedule and plant capacity factors specified in Chapter
boron solutlon during each refueling or planned outage. 1.
45342 Provisions shall be made for sampling and chemical analysis Verification of solution concentration is required 1o ensure 0
of the liquid control soiution during plant operation and shust- adequate shutdown margin. Sampling requirements in more
detall are In Chapter 3.
\%. or 4)
4535.2 The system shall be capable of operation in the event of loss These requirements are "necessary to meet the regulatory re- 0
ol ac power, with a coincident most limiting single component quirements for reflablily Heaters, If required to maintain the 1
fallure. Elactric power for operating components, Including chemical solution above saturated temperature, would not be
controis and Instrumentation, shall be obtained from ap- considered operating compotents and therefore wouid not
propriately iIndependent buses that are connectable 1o emer- need to be supplied from emergency power.
gency dc power sources. et
e e i - ol
- — : = P aer-umetii el e A . oy 3 /O L 50 42,
k - ‘)" ;‘/‘{3'5. ; The SLCS 54.,// k o.)‘mﬂné’/ acﬁcléa/oq ﬂa/v:,q f?l cy)(;n;/jn//.f /P‘,; r;// i//é‘ i )4/(, |
5(jmff)u///(/ 47t unigee Po oo ATHS evpnl, ~ Thedesign o /_)‘ og0c sheqld Salar v
A4 f b Ve : Ll be h pA need for fe,ma% ackuatin w, K rhe cempe ”7
ﬂﬂ \ TAe aurernalsc 0(44 o h /oj/( 596 Pases 2/ /.é T 5 o o
: . / qrrou r mJyEec’7eh,
/'f‘/f'.sé%’ and //5700/ Yo 41204 inadverfen¥ o 7 5 Goron N /
OFFr e /ron /%nm/ /m}éaﬁl/; [a/le/,//}’ //ﬂl//(r/ /_%//—-‘

sperabr achen 1n the MCR chell de provitbd. R R



Psragraph No.

VOLUME lll, CHAPTER 10: MAN-MACHINE INTERFACE SYSTEMS

Requirement

Rationale

863

87
8.7.1

872

integration and Coordination

The M-MIS for the Depressurization System shall be integrated
and coordinated with the M-MIS for other plant systems as re-

quired by 82 4 in particuiar, this Inchudes:

« The conditions in the Reactor Coolant System,
« The M-MIS for the Passiv~ Salety Injection System;

« For BWRs, the M-MIS for the overpressure protection of
the Reactor Coolant System, i e, the safety reflef valves;

- For PWRs, the M-MIS for the backup reactor trip portion
of the Reactor Protection System, ¥ provided.

BWHR STANDBY LIQUID CONTROL {SLC) SYSTEM
Functions

The M-MIS lor the SLC System shali provide the monltoring
and control necessary 1o inject a solution contalning a neutron
absorber into the reactor coolant so that there Is sufficient
negative reactivity to bring the reactor tc a cold subcritical
condition without the control rods. - ’,

.’)

Ctmtrw Strategies

The SLC system shall ed,uéby dire.* operalor ac-
tion in the This operator action shall involve orotective
features which preciude inadvertent actuaw n »~

asmetMTﬁSmewbacmmhmesmm-

tion AM M/Q

Page 10 825

integration and Coordination

it is expected that requirements on separation and segmenta-

tion: will resull In very few direct connections between the
Depressurization System M-MIS and other plant M-MIS The

performance requirements of Chapter 5 lead to the integra-
tion and coordination defined in this requirement

BWR STANDBY LIQUID CONTROL (SLC) SYSTEM
Functions

This allocation of functions Is consistent with Secilion 4 5 of
Chapter 5.

el 1T

Control and Monftoring Strategies

This is consistent with Ssction 4.5 of Chapter 5. The inadver-

tent injection into the system would require substantial
clez nup effon

o

e @

<



Paragraph No

VOLUME I, uHAPTER 10‘ HAN-MACHINE INTERFACE SYSTEMS

e —————

8.73

a3
881

882
8821

Requirement
mmuonmcm-/ﬁuﬁm&- me.ly‘mmmcm

The M-MIS for the SLC system will be integrated with the M-
MIS of other plant systerrs only as necessary 10 as-
sure adequais information Is avaliable from the neutron
monitoring and rod control systems for the operator 1o decide
1o use the SLC system. In addition, per Section 7.12.2 3, the
RWCU system will isolate automati_ully upon actuation of the
SLC system to ensure it does not rernove the neutron absor-
ber from the reacto. coolant

CORTAINMENT ISOLATION M-MIS
Functions

The Conalnment isolaticn M-MIS provides tha control and
monltoring necessary to isolate the containmert to minimize
the release of radioactivity to the environment

Controi and Monitoring Siategies
Confirmation of isclation Action

The containment Isclation shall be inltlated and accomplished
without operator action. T operators shall be provided with
a comprehensive operator <« (display) and appropriate con-
trols which will allow them: expeditiously and efficiantly tc:

« Confirm that the required :solation has been completed
anvd 1o take manual action ¥ necessary, to complete the
fsolation;

» - “4m that the initlation of the Isclation was based on
informaon;

. Take manual control to retum isolatad systems to service
when conditions perrnit.

Page 108-26

It is expected that there will be no direct connection between
the SLC system M-MIS and other M-MIS excep! 'ur the

RWCU svstem MMIS.i, d (T, l-aia d 6'«

U-LL‘NLLC/\ humot M
SLC
CONTAINMENT ISOLATION M-MIS

Functions

This allocation of functions Is consisient with Section 6 2 of
Chapter 5

Contro! and Monitoring Strategles
Confirmation of isciailon Action

Although the is. iation is awomatic, the operators provide
valuable backup. There are, however, many components in-
voheer in an Isolation. Unless special steps are taken 1o ald
* . _.erators, they wili not provide an effective backup
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Next Action: NFC

- Status:
s e o
check valve categorization (2.3.2)
Absiract Positicn
(DSEX, p 1.2-10) "Treastment of check valves as active The ALWR endorses (DSER) lee Abstract
compo-ents would cause these valves ic be evaluated more | ANSI-ANS 58 9-1981, "Single Failure
stringently than they were in previous ficensing reviews.” Criteria for Light Water Reactor Safety
Related Fluid Systms”™ which
considers check-valves to be active
components when are required
{ to change state to orm their

safety function. The standard gives
examples when the proper functicn
of 2 componant can be
dernonstrated despite any c. suble
condition. it requires documentation
of the excmptions in the single
failure analysis. Thus, the
consideration of check valves in either
active or passive failure will be made
on a case Hy case basis by the

plant designer

{Chapter 5, section 4.2.3. 1.1 wul be
made consistent with Chapler 1,
sacticn 2.2 to clarify this point )

Page 4

i
i ¥

NRC review pen & ink
change (Ch 5)

NRAC Review

NRR/EMEBE J. Brammer

Last

9"
Updated: s

Printed on: 8/18/92

Action Description



Paragraph No

VOLUME i, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Requirement

Rationale

422

423
4231
42311

Performance Nequirements

The PSIS shall meet performance requirements as specified in
Sections 2 and 3.

System and Equ pment Requirements
Arrangement

The PSIS shall be divided into an appropriate number of redun-

dant components and features. As a minimurr the following
shail be provided:

« Multiple piping shali be provided for the core coolant
makeup from the PSIS pool(s) and the suppression pool

i0 the reactor vessel. They shall have sufficient redundan-

cy and mechanica' separation as specified in Section 2.

» Redundancy of components(i e, valves, controls and in-
strumentation} shall be provided as necessary 1o meet
Section 2 requirements.

« A single PSIS pool may be utilized. The total pool
volume may be provided by a number of segments which
are connected in st'ch a way that they perform as a
single unit

Page546

Perrormance Requirements

Section 2 provides top level prevention requsirements, Section
3 provides PSIS requirements common to the BWR and PWR

designs.
System and Equipment Requirements
Arrangement

Separation of the PSIS into redundant components and fea-
tures is 1equired to meet ragulatory requirements which re-
quire accomplishment of the licensing design basis function
assuming an initiating event and the limiting fallure.

« Redundant components provide single fallure protection
Passive safety systems may include active features such
as ehestevabveny instrumentation, and single-action val-
ves which initiate systems operation (see Section
1.2.1.1).



ALWR/NRC OPEN ISSUES

| P.1.0-5 A e

tornado wind speeds (4 5.2 5)

Next

Abstract
(DSER, p 1.4-21) "in the draft Commission paper on passive
ptant policy issues dated February 27, 1992, the staff stated
that it will accept the tornadc design basis of 300 mph
recently proposed by EPRI. Table 1 4-1 shows the
design-basis tornado neters that are considered
acceptable to the stafi. Howevesr, until the staff resolves this
issue with the Commission, it considers this to be an open
issue .."

Tndusiry Position
The industry expects Commission
endorsement of the wind-speed

Furthermore, we concur with
site-specific evaluations of explosion
and specific air-traffic pattems.
However, criteria for general aircraft
impact should be developed on a
generic basis.

Page 5

Action: NRC/ALWR

NAT Position
(DSER) See Abstract

~ Action

NRC (Conminiong review

Policy on wind-speed.
ALWR }

s A

impact

NAC Review
NRR/PRPB J. Lee

Last T
Updated: e

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.1.0-6 P oo

Next Action: Al WR

leak before break (4.5 5)
Abstract Industry Posftion RRT Position Action Description
(DSER. p 1.4-26! "The NRC staff concludes that EPRI must See Policy 11D {DSER) See Abstract See Policy 1D
Commit to and reference NUREG-10681 in the requireament
section of Sections 45522 and 45524"
NRC Review

Page &

NRR/EMEB D. Terao
NRR/EMCB

Last  7/44/0
Updated: »

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.1.0-7 T M

seismic evaluation and design of smali-bore piping (4.7.3)

Abstract Tndusiry Position RHAT Posiion Action Descripdon
{DSER, p 1.4-42) “Panding completion of this review {of NRC should complets review {DSER) See Abstract NRC 1o compiete review
NCIG-14, EPRI NP-6628), the staff's position is that the
methodelogy in EPRI NP-8628 is not acceptabie ™

NRC Review
NRR/EMEER J. Brammer
NRR/ESGRB

Last 7/2f
Updated: iz

Page 7 Printed on: 8/18/92



ALWR/NR” OPEN ISSUES

ELT ISR & RN s Mext Action: NFC

use of IEEE Standard 323 (4 8.2)

Abstract Tndusiry Fosftion RAT Fosition
{DSER, p 1.4-49) "IEEE Standard 323, 1982 varsion, has not For all Codes and Standards the (DSER) See Abstract NRC tc review this
been found acceptable by the staff. Where differences axist designer is expected to invoke the response
between I[EEE Standard 323 and 10 CFR 50 49, the designer | (atest edition unless written
mus: follow the NRC regulation, or identily and jusify the justification . provided to use a
differances ror the staff to review. Therefore, tha above different edition. Differences
statement in Section 4.8.2.1 of the Requirements Document is | botween the NRC and the des:
not acceptable. The phrase "as outlined in IEEE Standard {on the use of the latest edition
323" should be deleted from the sentence ™ would be covered under such

documentation requiremants.

NRC Review
NRR/SPLB G. Hubbard

Last g
Updated: ——

Page 8 Printed on- 8/18/92



ALWR/NRC OPEN ISSUES

P.1.0-9 ] E Suates: Open

method of environmenital qualification of mecharnical and electrical equipment (4.8 2)

Absiract Tndusiry Posfion
{DSER, p 1.4-50) "Section 4.8.2 4 of Chapter 1 of the We agres. A change will be
hequiremms Document states that quaitication viil be made 1o Section 4.8.2. 4.

accomplished by physical test or by expenencs,
demonstrating equipment’s similarity to previously
qualified equipment or to equipment which has been exposad
to other more severe environments. The statf finds that the
above ..atement can easily be misinterpreted, and therefors,
it needs 1o be clarified by stating that the method of
qualfication should be in accordance with 10 CFR 50.49 {1).”

Page 9

(DSER) See Abstract

Kction Description
NRC review pen & ink

NRC Review

NRR/SPLE G.

Last ;
Updated. e

Printed on: 8/18/92

Hubbard



Pwagraph No.

VOLUME 1ll, CHAPTER 1: OVERALL REQUIREMENTS

Requirement

Rationale

482

4821

4823

4824

ehrs

Environmental Qualification of Mechanics! and Electrical
Equipment

The Plant Designer shall insure that mechanical and electrical
eq -t is qualified for use in the operating environment
under which it will be required to perform its design function
Mechanical equipment qualification shall meet the require-
ments of applicable industry standards for the class of equip-
menit involved. Class 1E electrical equipment shall be environ-
mentally qualified in accordance with 10CFRS0 49, as outlined
in 1EEE Standard 323

The Plant Designer shall make maximum use of provisions in

other parts of Section 4.0 to remove excessive conservatisms
from environmental analysis and to provide environmental en-
velopes which closely match the calculated design cunditions.
Analyses performed o define the environmental envelope shall
be completed after analysis variables have been finailized

Pertinent environmental qualification parameters include, but

are not necessarily limed to temperature, pressure, humidity,
radiation, chemical spray and aging.

Qualification shall be accomplished by physical test or by ex-
perience, demonstrating the equipment’s similarity to pre-
viously qualified equipment or 10 equipment which has been
exposed 1o other more severe environments.

FC-’\.. am ,/E J(C&.C‘L (f‘:.q-f:-‘ﬁ'eﬁ}/,o‘xc,é
guntef e ohall Jlore Aeme tHectely

[ 7] awtfared
NP TR Bt AL

Page 1.4-48

[ sue et )

Environmental Qualification of Mechanica! and Electrical
Equipment

This program is requirad 1o demonstrate that the equipment
will perform its design function on demand to meet system
performance requirements when sutyected to the design en-
vironmental conditions. Establishment of mechanical erwiron-
mental qualification requirements is in a developmental stage.

industry standards current at the time of equipment qualifica-
tion should be used.

The most significant gains to be made in the area of environ-
mental qualification are in the definition of more realistic en-
vironmenta! envelopes for equip  :nt qualification. Un-
reasonably harsh environmental envelopes have greatly in-
creased the costs of environmental qualification without a cor-
responding increase In safety.

Eiimination of unnecessarily conservative design scenarios
will lessen such problems.

The use of proven equipment is the optimum approach to
equipment qualification. Equipment which has undergone
complete quaiification tests and has demonstrated reliable
service should be the primary choice.



(1) Testdngam identical” iiem of equipment under identical conditions or
under similar conditions with a supportingsanslysdis. to show that the
equipment to be qualified is acceptable.

(2) Testing a-simidar item of equipment with a supprting- analysis to show
that the equipment to be qualified is acceptable.

(3) Experience with identical or similar equipment under similar conditions
with a supporting analysis to show that the equipment to be qualified is
acceptable,

(4) Amalysis in combination with partial type test data that supports the
analytical assumptions and conclusions.




ALWR/NRC OPEN ISSUES

P1.0-10 I D Status: Qpen Next Action: NFC

limits on nitrites, ritrates, and total halogens as chilorine (5.2 8)

Abstract Tndustry Posfion WHTC Postion Action Description
(DSER. p 1.5-7) "the staff concludes that EPRI shouid revise We are unaware o1 any technical {DSER) See Abstract NRC 10 review response
the Passive Requirements Document to inciude limits on basis for fimits on nitrites and and cortinue diaiog.

nitrites, nitrates, and to:al helogens as chiorine. In addition, a | nitrates. NRC should expiain
totzl limit on tntal chlorine + total sulfur + total nitrite + total technical resquirement

nitrate expressed as mole-equivalents of chiorine should also
be included *

NARC Review
NRR/EMCB G. ~argiev

Last 712/
Updated —

Page 10 Printed on: £/18/92



ALWR/NRC OPEN ISSUES

[ B. .O-11 | E: Sistus: Open

PWH ‘suder chemistry (5 5.2)

Kb rac Tadustr- Postion
(DSER, p 1.5-26) “or PYVR water cheamistry, Section 552 4 of | We agree. The UHD will be revised
the Passwe Requirements Document should refsrence EPRI to k
NP-7077. Re - jon 2, instead of EPRI NP-5860, Revision 1.° | NP-7077. "PWR Primary Water

Page 11

Action: NIFC

WAL Position
(DSER) See Abstract

NRC Review

NRR/EMCB G.

Las! p
Updated ——

Printed on: 8/18/52

Georgiev



VOLUME ill, CHAPTER 1: OVERALL REQUIREMENTS

Pammm. Regurremeant Ranonale Rev
§52 Water Chemistry Design Basis (Continued) Water Chemistry Design Basis (Continued) 9
§5.22 The hydrogen water chemisiry specffic control values given in The current guideiines (1987 Rewision) is directed toward op-

the EPRI HWC Guidetines relative 10 recirculating piping (e g . timizing prokection to the recirculation piping. in the ALWR,
230 MV} shall apply 10 nozzies, components. and other non- which has no such piping, the maximum protection should
replaceable components in the reactor vessel iower plenum be directad to the reactor vessel pressure boundary
5.5.23 A special evaluation shall be made when considering carbon The side effects of HW', must be considered in selection of +]
and low alloy material for reactor coolant service with less materials. For example. in cne plant. higher radiation levels
than 10 ppm oxygen as the result of HWC. The evaiuation {due to crud and cobalt} have been observed in some carts
shall include erosion. corrosion. radiation buidup, and pitting on stes! piping
at shutdown
5524 PWR Water Chemistry Design Basis PWR Water Chemisiry Design Basis 0

The water chemistry design basis for the PWR shall be in ac-
cordance with:

e PWR Primary Water Chemistry Guideiines ReslslongcEER:

Page 15-33

The guidance for awdiiary systems in Table 1 54 are
provided 1o assure compliance with the EPRI guideiines.
Based on expenence and the system and component design
features Hecified in the ALWR Requeements Document. the
guidelines are judged to be achievabie at least 90 percent of
the time. The guidelines are intended to be the basis for sys-
tem design and not the objectives for excellent plant perfor-
mance



ALWR/NRC OPEN ISSUES

| P.1.0-12 | G et

m&ﬁiwa&umrnepoganbuwunnusz)

{DSER. p 1.6-7) " he stafi concludes that a RAP should
contain and define the basic framework (scope, purpose, and
nbjective) and the program eisments, and should describe
how the slements would be applied to the plant structures,
systems, and equipment

Page 12

{DSER) See Abstract

NRC Review
NRR/LPEB R. Correia

Last <o
Updated i

Printed on: 8/18/92




ALWR/NRC OPEN ISSUES

DS | s fleal

quantitative reliability and availability goais (6.2)

Abstract
{DSER, p 1.6-5) “The staff concludes that a RAP should
contain overall refiability and availabiity design based
MWWWM”MM:%‘ ‘;'ham
core-damage frequencies or probabilities. s*a¥f agrees
that plant avalabiity, outage duration, and outage

are appropriate W However .
quantitative and av ity requirernants that will te
responsive 1o those safety requirements that have associated
with them: cor frequencies or probabilities shouid

: core-damage
aiso be included as design requirements for non-safety-related
sysiems "

Page 13

(DSER) See Abstiact

NRC Heview
NRR/LPEB R. Correia

Last 5
o e

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.1.G-14

L

TS S

integration of reliability engineening techriques (6.2, 6.3 6 4)

Kbstract
(DSER, p 1.6-6) "The staff concludes that a RAP should

techmques pericrmed during the

18 not specified *

(DUSER, p16-7)"l’heuaﬂmbd-smaawmﬁd
phase ic ensure reliability and
ava:Eab:Btygoahmlbem Asdumusndmv the staff

these tachn wlbomﬂcdmcmdondnﬁﬁ
overall reliability program s not specified ™

DSER, p 1.6-8) “During its review of the Requirements
ument, the staff found many of the slements of a RAP
contained in other sections and chapters, such as
Sections 2.3.3.7 and 2.3.3.8 of Chapter 1, Sections 2.2 12
and 3 4.5 of Chapter 5, and Section 6.1.6.3 of Chapter 10.
However, as discussed above, EPRI did not state how these
eiements will be ntegrated and considered in the total
reliability program.”

Page 14

WRT Position “Kction Description
{DSER) See Abstract : ;

NAC Review

NRE/LPEB R. Correia

Last i
ed T2z

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

| P.1.0-15 & TRET Pt

relationship of system requirements 1o overall piant safety reliabiiity and availability goatls (6 2)

Next Action: NEYC

Ebstract Tndustry Posftion WRT Position Kction Description
(DSER, p 1.6-8) "The staff concludes that the designer should | We believe staff's concern was (DSER) See Absiract NRC to review Ch 1,
establish a set of system reliability and avaiiabilty goals to addressed by Revision 3 of Chapter Section 6. Rev 2
ensure that the overall reliability and av goais that are | 1, Section 6
based on plant safety will be met. The staff the
requirements specified in Saction 6.2 4 acceptable however,
maammxmmttﬁeq&“mrummmnMsm<w«dumme
safety refiability and avaiiability goals is not specified”

NRC Review

Page 15

NRR/LPEB R. Correia

Last 2009,
Updated: 72192



P.1.0-16

ALWR/NRC OPEN ISSUES

e -

dﬁ;rence between reliability assurance program for safety- and non-safety-related systems (6.3}

Abstract Tndustry Posttion
{(DSER. p 1 6-77'31] COULD NOT FIND SPECIFIC NRC should dentity what the UNKNOWN
REFERENCE JOT 4/30/92) problem is.

Page 16

Next Action: NFC

NAC 10 clarity issue

NAC Review

NRR/LPEEB R. Correia

Last <.
Updated ——

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

| P.1.0-17 ] z Status: Open Next Action: NC

thmmmmmmm(sa

Abstract , Posttion “RAC Postion ~Action Description
(DSER, P 1.8-2) "In Section 8.2 B 4 of the DSER for Chapter The URD will be (Section (DSER) See Abstract NRC review pen & nk
1, the staff recommended that IEEE P1023/D5, "Guide for the | 8.2 1.2) to referance \EEE 1023 - change
Application of Human Factors Engineering to Systems, 1888 Chapter 10, Section 3.7.7
Equipment, and Faciities of Nuclear Power Generating contains a reference to EPRI
Stations,” and EPRI 2360, "Human Factors Methods for NP-4350, mwoes?
Assessing and Enhancing Power Plant Maintamability * be Guidelines for . whic
rierenced in this section. The staff concludes that this in turn references the oider report
recommendation is appicable to passwve plant designs. EPRI 2360, "Human Factors Methods
These documents are not referenced in the Requirements for Assessing and Enhancing Power
Document ® Plart Maintamability”™.

NRC Review

NRR/LHFBE D. Smithb

Last , -
- 81992
Updated

Page 17 Printed on: 8/19/92



VOLUME lil, CHAPTER 1: OVERALL REQUIREMENTS

Paragraph No Reguirement Ranonaie Rev
8.2 PROVISIONS TO ENHANCE OPERABILITY AND PROVISIONS TO ENHANCE OPERABILITY AND o
MAINTAINABILITY MAINTAINABILITY
221 Sohstion to Known Ope-ations snd Maintenance Probiems Solution 10 Known Operstions and Maintensnce Problems
8211 The Plant Designer and Constructor shall document known Jility inputs on the ALWR Program have repeatedly stressed G
operations and maintenance problems specfic 10 the ALWR the need 10 systematically idantify and resoive problems that
design and their sohutions in a report avalable for Uity sxist in present plants  The Plart Designer is aiso en
review prior 10 plant commiiment  This report shall be basad couraged 10 look to foreign data sources (in addition 1o Table
on raview of the data sources iisted in Table 1 8-1 and shall 181}
cover, as a minknum, the problem areas listed in Tables 1 8.2
and 183 The report shall cover all issues of piant pe.for- Basad on a review of experience. a number of operation and
mance an not be restricted 1o nuclear or non-nuUClear equID- mainienance problems that axist in the present nuciear plants
ment and shall be performed at a detalled encugh level so can already be identified. and are listad in Tables 1 8.2 and
that root causes can be determined and appropriate solutions 183
prepared
8.2.1.2 Human actors design principles shall be consistently appiied Human errors that affect plant performance may be system 4]
throughout the dasign process for each operation or main- design-. or human-induced Human factors applications
tenanca work space in the ALWR piant 1o reducs operation focus on efiminating from the ALWR the causes of human er-
and mairtenance errors during all plant modes. rors that exist in the present plarts  (Information on human
_ — can be found in many of the references of Table 181
822 Procedures and Training /' Procedures and Training 0
§.22 1 Consisiers with the standard plart design described in Section ‘:" A standardized set of psocedures and trsining should penris 0
115 procedures and training for operation and maktenance achieving high quality arv! parformance in operation and
shall be standardized A standard set of operating and main- l maintenance activities It is recognized that there will be dif
fenance procadures and training shall be developed for sach \ ferences due 1o design-unkyue Bctors, however stand-
ALWHR design In addition. standardization between AL WR | ardization 10 some dugree betwaeen AL WR designs should be
designs shoukd be addressad 10 the extent practical - achievabie through the utilty/operzsions review describad in
. Section 11 11
The 1EEE Aoi3-3e8, u} ek/,. AR A#L - fum 'j” - :
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ALWR/NRC OPEN ISSUES

W I | e e g

compister security reference (11.12)

~Abstract Tndustry Sosfion WA Position
{DSER, p 1.11-8) "Section 59 of Atachment : 1o Secticn 11 The URD will be changed to {DSER) Sea Abstract

of Chapter 1 states: 'Thophmmmthems elirrsnate the referencs 10 "Guide 83"
security system in accordance with

bocumyandz\ccmdnatszU'OEBB) GUDcaadoesnot
appear 0 be a correct cration.”

NRC Review
NRR/RSGB R. Dube

Last
Upda.ed —

Page 17 Printed on: 8/18/92



ATTACHMENT 1 TO SECTION 11

Qesiy

ribed
Rationale

INCH design vermication 1§ niev : 851N reviews whi
ecorded in the IMS, and the |IM

vartied official traceable informat

) » '

¥ Oemor straten ! Y ,)‘-ii’

Hme

COMPUTER AND NETWORK SECURITY

yrty level, 1ogether with the meathods utilized (O achieve 1he

lasired risk level, shall be proposed by the Plant Dasigner 10r review
wpproval by the Plant Owner. The Plant Ne gner shall certity the IMS
JecuUrty system in accordance with Guidelines tof mputer Secursy and
Accreditation (GUIDE W3}, The Plant Designer shall be responsible t

naintain the securitlof the IMS at the approved and certified ievel
Ratlonale

This requiremant is intonded to cover all aspects of securtty Inciuding ur
authorzed disciosures of information and data 108s Oor contaminatior
Thero are a number of commercially appliec methods 1o minimize
pUter system vulinerabifty 10 gata 108s Or comamination

absolutely sate, risk management Involves analysis of rsks
recovery, cost of risk reduction, and acceptance of residua
10 be considerad In a rnsk analysis are, the necessity of the system 1
iuction at a given leval of periormance, maintaining data accuracy
preserving continuity of operation Plant Owner ry\hyk,,_)t-;”py;‘ must
iecide what performance level 1S required redative 10 whal level Of resxiua
NSk 18 acceptable The Plamt ( QsIgNer 1S respcnsitie 1o gamonstrate that
the proposed methuds achleve the acceptable security level. Reference

provides more irdormation on the | i computer and network




ALWR/NRC OPEN ISSUES

I P.1.C-1 ] D Swtus: Confirm Next Action: NFC

tornado wind speeds (4.5.2)

Abstract Tndustry Position RAT Position ~ Rction ™
(DSER, p 1.4-21) “During a January 30, 1992, meeting with Agree. Changes will be made in (DSER) See Abstract NRC review pen & ink
the staff, EPR! indicated that # would delete the refercncs 1o Revision 4 of Volume i1l change
the tornade recurrence interval from the Hequirements
Document. EPRI should revise Table 1.2-6 accordingly ”
NRC Review

NRR/PRPB J. Lee

Last grean
Updated .-

Page 19 Printed on: 8/18/32



Table 1.2-6

ENVELOPE OF ALWR PLANT SITE DESIGN PARAMETERS'")

Rey

EXTREME WIND: 0

Basic wind speed 110 mph'¢’ 0

imponance factors 10%/1 11¢ 0

DZ TOﬂNADO&’ 0

L
« Maximum tormado wind speed /w’ ph

. WMMMM WM Sheed! Jl.o»\}k
. Radive 46 Vaximum Tanslehmant Sleed 6o mpk
ISox:/’

v Masimm et gP a0 ke sy o i Retanmasl ”""
- .n.d.‘““”m ﬁmmunh% 3"" lep«

L “Missile Spectra: : SpectrumA of SRP 3,5,1—9 0 ;

: \ o of PrewregDrep A 2hsifoe

_ - "
siles. all glevations 1o he-smelt-rgmd-mreske

SOIL PROPERTIES® 0
+ Minimum Bearing Capactty demand. 2 15 ksf 0
” ¢« Minimum Shear Wave Velocity: 2 1000 fps 0
« Liquefaction Potential:  None 0
(at Shte-Spectfic SSE Level) 0
SEISMOLOGY 0
« SSEPGA® 030g"00"Y 0
« SSE Design Response Spectra: per Reg Guide 160 1
« SSE Time History: Envelope SSE Response Spectra 0

Page 1.2-48



Teble 1.2-6

ENVELOPE OF ALW® PLANT SITE DESIGN PARAMETERS"

Rev.

ATMOSPHERIC DISPERSION (Chi@)''?

Downwind 3

Distance G2l O8Nl 824w 1-4 day 430 day

0.5 mile 10E3 3

2.0 mile - 13564 10E4 54E5 22€5 3

NOTES: 0
" Further defintion on application of site design parameters may be found in sub- 0

sequent chapters covering various areas of design. For example, Volumes ||

and il
Chapter 6 — Bullding Design and Arrangement
Chapter 8 — Plant Cooling Water Systems
Chapter § - Site Support Systemns.

“ " 50-year recurrence interval
@ importance factor 1o be used for non-safety-related structures as defined in

ANSI A58.1-1982.
“ importance tactor 1o be used for safety-related structuras as defined In ANSI 0
A58 1-1982.
® Probable maximum flood level (PMF), as defined in ANSI/ANS 2 8-1983, Deter- 0

mining Dasign Basis riooding at Power Reactor Sites. Minimum value to be
basis of standard plant design with provisions as defined in Chapter 6 for ac-
commadation of flood levels up to maximum value

B Maximum value for 1 hour 1 sq. mile PMP with ratio of § minutes 10 1 hour PMP 0
of .32 as found I National Weather Service Publication HMR No. 52.

000000 year toyrnado reg o @l with e d pargoset . 3

INOSIO h A i 1o b ..-w:. ’n o“ o OpLigaZa-

tion ’n iﬁ-.-o.’f 'u ae' e 0) N ON. ’

" @ Values of bearing capacity and shear wave velocity are included In this table to f
assure wide application of a standard mat-type foundation design. Design must
be evaluated parametrically against ranges of possible soll properties 1o verity
wide application.

Page 1.2-49



Table 1.26

ENVELOPE OF ALWR PLANT SITE DESIGN PARAMETERS("

Rev.

NOTES (CONTINUED):

& K
9 b
1@ A

PGA = Peak Ground Acceleration
Free-field at plant grade elevation.
Envelopes all present U S nuclear sites except those on Caifornia coastiine.

The Indicated ambient temperatures are 1o be used in accordance with require-
ments spectfied in the appropriate sections of Chapters 8 and 9.

The Chi'Q values are to be used for the 10CFR100 dose evaluation and were
determined using meteorological data representative of an 80-90th percantile
US site. The Chi/Q values were calculated following guidance in Reguiatory
Guide 1.145 considering ground level release. bullding wake (bullding area of
33,800 1*), and! lateral plume meander under stable atmospheric conditions.

Page 1.2-50



ALWR/NRC OPEN ISSUES

l P.1.C-2 l D Status: Confirm Next Action: NEC

internal flooding design critena (4 5 5)
Kbstract Tndustry Position ~ NRC Position FEction Descrnption
(DSER, p 1.4-27) “The stalt wili confirm that EPRI wili add “Flooding” added to Table 1.2-4 ir (DSER) See Abstract NRC 1o review Rev 3

information about interral floeding to Table 1 .2-4 of Chapter 1 | Rev. 3 of Volurne il
of the Requirements Document as commifted to in a letter
vated May 22, 1991"

NJC Review
NRR/SPLB C. Li

Last 7/0/9z
Updated —

Page 20 Printed on: 8/18/82
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| P.1.C-3
co.npiiance with Regulatory Guides 1.26 and 1.29 (9)

i ¥

Abstract
(DSER, pt&?)mcmmwmlﬁ
and 129 is shown in Table B.1-2 as an optimization subject
the BWR main steamiine isolation valvas (MSiVs)

Requirements Document being listed as the ad chapter,

i able B.1-2 should clsarly state that
bothofmeseregumms' will be complied with,

the exception of the e

]
i
3
H
1k
i
2i

Posiion
The clarffication of what the
optimization issue apfies 1o is found
in the text of Section 2.3.1 of
B. That Section is
re.erenced in Table B.1-2.

Page 21

{DSER]) See Abstract

NRC Review

NRR/LPEB S. Magruder

Last 7147
Updated: -

Printed on: 8/18/92
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Status




ALWR/NRC OPEN ISSUES

[ P.1V2 5 T St

bounding anal-sic py standard site design parameiers (23.1)

Abstra_t P Tndustry Posftion
(DSER. p 1.2-4) " the generai requirement., Sectio Agres
1.8 of Chapter plant sting Table 126

i worst-case site parameters.
the firal site design mxumdfagmwhr'
sit3, approval by the plant owner only is not

Approval by the NRC staft is also required. In additicn, #

ommmmmmmmmmm
e standard site design parameters at some potential nuclear
p&msﬂetﬂpﬁuﬂmsﬁmﬂdc«ﬁdamw

wawmwmmmm:’m

review 1o the staff for approval *

{DEER) See Abstract

NAC Review
NRR/PRPR J. Lee
NRR/ESGB

Last Via¥ii 7
Updated: -

Printed on: 8/14/92
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e gy s

selection of intiating events and ‘their frequency categorization (2 3 2)

Next Action: NFC

~ Abstract
DSER, ptZﬁ)%M“MmT&b 1.2-1 of
consistent with th infiating events
dncrtndm( 150(&0589-««\.

Mmmmmm coctunt pump
trips (both are ). Category
“decreass in heat ramoval * should
mmdsummm farlure and turbine rp
without bypass as moderate fraquency events. ftam 8.1,
“inadvertent aperng of a pressurizer valve in a PWR
or a salety or relief valve n a BWR.* continue tc be

categorized as a moderate-frequency event rather than an
infrequent event. There are aisc certain acceptahle
exceptions because of the design features umigue to the
plants. For example, the reciculation

pump
pmshtmmbvml%mmma

mmmbacmﬂmmmmdunnwnm
passive BWRs. Control rod as-embly malfunctions as
passweBWRsmaboboMﬂmMcm
can be prowvided for excluding them because unigque design
faatures mnterlocks, and routine surveitlance However,
because the Passwa Requirements Document does not
presant an actual design, the staff concludes that thers is

insutficient ustdication to delete consideration of the rod drop

event as an accident. The piant must justiy the
exclusion of BWR control rod maffunctions f.om

consideration in salety analyses dunng the design-specific

review "

Page 24

WAT Fos tion
(DSER) See Abstact

Kchic 1 Uescripbon

NRC review tus res ase.

NRC Review
NRR/SRXB M. Rubin

Last yoas
Updateg V10092
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o w—" | o R

acceptance critena for transient and acodent analysis (2.3.2)

Tndustry Posiion

“Kbstract
(DSER, p12-8)"$ocmn23.27d0m1 states that the
plant

Document, EMMlmetoT&h122ctoWy

tuel cladding fallure criteria for input tc the radiclogical
consequence analyses. That is, for the PWR, the fuei

memiot.l)aLOCAMm(Z)athdngww.
drop evant. For a LOCA, EPRI that ihe vendo,
shouid use the source term as in Section 2.5.2 of
Appendix B to Chapter 1, and!otahn!hwadngmdcask
drop ~vent, the vendor should use the number of assemblies
nvolved. These fature criteria are consistent with the SRP,
for the source term for LOCA consequence analysis.
Table 1.2-2c also speciiies imits based on 10 CFR Parnt 20
and Appendix ! to 10 CFR Part 50 for NRC Review
and infraquent events, and specifies that, for PWHs, the
radwlogical consequences of infrequent events may exceed NER/SRXE M. Rubin
the guidelines of 10 CFR Part 20 but cannot be such that
they to interrupt or restnct public use of those arsas beyond
the exclusion areas. The staff conciudes that the
EPR!-proposed critena are not ic enough to determina
they are consistent with the s review criteria  The plamt
designer should specity the exact criteria and
wentfy deviations from those in the SRP_ if any. and the
bases for the deviations. The stafl will 2ddress this matter
during its review of an individuai application for final design
approvai and design certification ”

Last 74992

Page 25 Printed on: 8/18/82



ALWR/NRC OPEN ISSUES

{ P.1V5 ] E"‘_—_':J sistes: Closed(Cert) s Ao Sdedis

passive plant anticipated transien’ without scram response analyws (2 3 2)

Abstrac”
(DSER, p12-9)'$m2‘22u!0hwm1dthe!’mm
Reguirements Document specifies that analysis and
acceptance criteria for events involving fatluras of multiple
active co nponents associated wit' - anticizated transients
without sc:am (ATWS) and station black “ut will be in
accerdance 10 CFR 50.62 and 10 C-R 50.63.
respeclively. However, 10 CFR 50 €2 duas not speciy
anaiysis and acceptance criteria, exce 1t for the prescriptive
equipment design requiremants that were based on analyses
of the current generation of LWRs The sta# wl raquire each
daidmmmuwopaﬁmn-namqukxmnAﬂmSmmmsm
demonstrate that passive plant ATWS response is consistent
with that considered by the staff in #ts formulation of the 10
CFR 50 .62 design requirements for current piants. The sta
will address this matter dunng s revicw of ar individua!
application for final drsign approval and design cerification.”

Agres

Page 26

Tndusiry Posttion

(DSER) See Abstract

NRC Review
NRR/SRXE M. Rubin

Last 71492
Updated
Printed on: 8/18/82
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[os ] ™

[ P.1.V-6
operator actions 72 hours after accident (2.3.2)

Next Action: AL WR/NRC

Abstract Industry Posftion
{DSER, p 1.2-11} "Not only is the 72-hour timeframe used as * One of the concems of the staff's
mm:;:;wmmwum ns;b:.usedasa i‘ﬂnmmwu
mmwm designed Mkﬂﬁzmm' Polcy
bases are Issue for discussi n
cmmmmmmm WRs stated in * The cther concern is about the

Pasmnowmoocummﬁpmiasm staft should consider the
;u&dncﬂmsorbwtosmmm;osand :

00 Son sy Pude Sohts Sppist speane, Souten
242
mas that non-safety-related equipment necessary for
plant rec aﬁmﬁemd?é—mm&rmnm;m
be designed mmwmm 72
penod. Howwwer, the Passive Requirements Document does
not dentily which equipment wili be needed for (1) plant
rec m72msm‘2)commdwcmmm4
Chapter 3 of the Passive Requiraments Document
specifies that the active support systems wali provide
defense-in-depth tunctiuns. such as reactor coolant makaup
and decay haat removal functions, they are not required to

meet the r mkxsdmgmdosym in addition,
the Passive Requirements Document specifies that only
simple, una s operator actions and

accomplished ofisite assistance will be necessary after 72
hours to prevent fuel However, there is no clear
defintior of what constitutes * . unambiguous operator
action and easily accompiished sie assistance’ *

Page 27

{DSER) Ses Abstact

See il A and aiso

NRC Review

ITRR/LOLB
NRR/LPEB
NRR/PDST
NRR/PEPB
NRR/PRAB
NRL /PRPB
NRR/RSGE
NRER/SELB
KRR/SICB
NRR/SPLB
NRR/SRXB
RES

Last
Hpdated: 81892

Printed .. 8/18/92

NRC to consider 8/16/91



Tndustry
{DSER, p 1.2-12) "Regulatory Guide 1.27, "Ulimate Heat Sink | See issus P.1. V6

WHT Position
{DSER) See Abstract see P1 VS

NAC Review

NRR/LOLB
NRR/LPEB
NRR/PDST
NRR/PEPR
NRR/PRAB
NRR/PRPB
NRR/RSGB
NRR/SELE
NRR/SICE
NRR/SPLB
NRR/SRXB
RES

Last k)
Updated : -

Printed on: 8/18/92
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5 e

| P.1.V-8

technical basis for severe-accident management program and emergency operating procedures guidelines (2 3 4)

Mr.ct

(DSER, 63 "The stalf concludes that EPRI's

the of acceptable means {12 , hardware or software
inhibits) to prevent ovemde of safety
functions without rastricting the operators’ abinty to

mspondtosyﬂem!a«hresmmmwaedmmm
mmrmdmwmonfmimalm
approval and design certification. ”

Agres

Page 29

Tndusiry Posfion

(DSER) See Abstract

Next Action: None

NRR/PRARB R.

Review
Palla

Last 7/14/82

Updated

Printed on: 8/18/92
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[ T TR ¢ et Bcemee s st Astes. e

acceptability of analytical codes and methodologies for safety analysis (2 5)

: ARbstract Industry Position NRT Position Ection Description
(A?svgz p 1.2-17) "Acceptabie analytical codes used for Agree {DSER) See Abstract

plant designs and p ; appropriate guida.ce. The staff NRC Review
used for safely analyses as well as vahdation NRR/SRXB M. Rubin

padss am2

Page 30 Printed on: 8/18/92
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| P.1.V-10 1 C: stat.s: Closed(Cert) Next

defense-in-depth analysis (2.5. 35)

Kbstract
(DSER, p 1.3-3) *Section 3.5.3 of Chapter 1 mmm

mmdﬁnmcmm the
safety or relie! valve, or the backup systam

primary
and (2) in tha uncovering of the pressurizer
heaters. 4Socam3.5,4mm$mtobccmdﬂeda

less { } of the rated puwer without reactor trip and the
iifting of the main steam vaives. Section 3.5.5 requires
that the closure of the mainstream isolation vaives

{MSIVs} while at full power not result in the actuaton of the
safety/relief vaives for BWRs. Section 3.5.6 requires that the

thesysimand«tpmwbemtoﬁhstmda

specitied design imits are met  The staff will evaluate these
analyses during its review of an individual application fur final
design approval and design cerdfication. "

Page 31

Action: NRC/AI.WR

{DSER) See Abstruct

NAC Review
NRR/SRXB M. Rubin

Last o4
Updated .
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[ P.1.V-11
60-year ptart fe (33,482, 82 11.3)

JETY -

Next Action: Al WR/NRC

lite and the staff's reviews of such ssues as fatigus,
corrosion, and thermal aging ”

designer 3 piant equipment smportant to
safety must be qualihed for its intended service and be abla
to perform s safety

functions throughout tts design ife. The staff will address this
ssz-uedwingksmiewo'anhdvi&alagpﬁcmtmml
design approval and design cenification.

WRT Position
(DSER) See Abstract ALWR/NRC discussion o
clarify issue.
MR® /PDST
Last s
Updated: i
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P.1.V-12

§ TR (ot

operation of PWR with a secured reactor coolent pump (3.5)

Abstract Tndustry Position
{DSER, p 1.3-2) "Section 3.5.2 of Chapter 1 requires the PWR | The requirement about "being
plant 1o be capable of operating at reduced power with a capable of operating at reduced
secured coolant pump to enhance the availability of the plant with: a secured coolant pump”

and 1o redi ce reactor trips, ix B to Chapter 1
indicates EPRI's commitment to comply with Generic Letter
gGL) 86-09, "Technical Resociution of Generic issue No. B-55 -
{N-1) Loop Operaticn in BWRs and PWHRs. “ GL 86-09 states
that (N-1) loop operation is acceptatie provided acceptable
svaluation results are shown fu, certain plant ific design
characteristics, such as the impact of the down loop on
instrumentation and control systems, human factors,
operational systems, safety systams, status of valves,
core-flow distribution, and potential for cold water reactivity

insertion. Since these characteristics are dependent on
the specific ign of the piant, of operation
with one secured reacter coolant pump is subject to

plant-speciic evaluation to address the concerns delineated in
GL 86-09. The staff will evaluate that analysis during its
review of an individual application for final design approval
and design certification. *

as been deleted {Rev 3).
This issue should be closad.

Page 33

NAT Posit Action Descriphion
{DSER) See Abstract NRC to review Rev. 3

NRC Review

NRR/SRXB G. Hsii

Lasi 71
Updated: i

Printed on: 8/18/52
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P.1.V-13 ] D status: Closed(Cert) Next Action: none

fuel burnup requirements (3.6)
Abstract ‘ widustry Position RAC Position Action Description
(DSER, p 1.3-3) "Section 3.6 of Chapter 1 requires ALWR cois | Agree (DSER) Se« Abstract

designs that have a capability of up 1o a 24-month fuei cycle
and tue! mechanical designs that have a peak bundie burnup
of at least 45,000 and 55,000 megawatt da‘: per metric tons
of uranium (MWD/MTU) for BWRs and PWRs, respectively.
These minimum fuel burnup requirements are inconsistent
with the EPR!-proposed regquirements of 50,000 and 60,000
MWVD/MTU specified in Sections 42.2.2 and 7.2.2 . of
Chapter 4 for BWRs and PWRs, respectively. in addition,
although thess specific values are inconsistent with cach
other, they are er than NRC-approved fuel burnup levels.
To support this high fuel burnup operation, each AL

design applications will need to include sufficient high fuel
burnup data 1o demonstrate fuel integrity in the areas of
fissior. gas release, cladding corrosion due to oxidation and
hydriding, and reduction in cladding material strength.”

Page 34

NRC Review
NRR/SRXB G. Hsii

Lest 71402
Updated: .

Printed on: 8/18/92
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| P.1.V-14 l D Stzivs: Closed(Cert)

extended operating 'ife of control blades and control rod assemblies (3 6)

Ebstract Tndusiry Posiion NRT Position Aciion Description

DSER, p 1.3-3) "“Section 4.2 6.2 of Chapter 4 requires the Agree (DSER) See Abstract

WR contro! blades used for maximum core insertion to be
designed with 2 minimum exposure capability of 4. 0E+21
neutrons/m2 {nvi} with a targe! of 8.0E+21 nvt, and the
blades not used for maximum core insertion to be designed
for an operating life of 13 or 20 reactor fuli-power years
(RFPYs), which may be selecied by the plant ownsr. Section
7.2.3 of Chapter 4 requires the control rod assemblies
1o be designed for a minimum operating iJetime of 15 RFPYs :
with an objective of |
20 RFPYs. These requirements are ond the operating
experience data of the current LWRs. To support the desired
extended operating life of the control blades and control rod
assemblies, aach ALWR design application will need to
wclude sufficient parformance data to demonstrate that
wraciation effects. including material hardening, absorber
depietion, and swelling, will not impair structural integrity *

NRC Review
NRR/SRXB G. Hsii

Last +/ya4s
Updated: 7/14/92

Page 35 Printed on: 8/18/92
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safety classification (4.3.1)

P.1.V-15 | e

Next

Abstract

(DSER, p 1.4-2) "General Design Criterion {(GDC) 1, "Quality
Standards and Records.” of 10 CFR Part 50, Appendix A,
requires that nuc.ear power plant structures, systems, and
components important 10 safety be designed, fabricated,
erected, and tested to gquality standarda commensurate with
the smponanco of the saie'y functicn to be performed.
R utat RG) 1.26, “Quality Group Classification

rde for Water, S!eam. and Radioactive Waste
Comaonon Components of Nuclear Power Plants.” is the
principal umeni used by the staff in its review of this
subject. Howsver, the AL Requirements Document

roposes the use of ANSVANS 51.1, "Nuclear Safety Crteria

or the Deszs?n of Stationary PWRs," and ANSI/ANS 52.1,
"Nuclear Safety Critena for the ign of Stationary BWRs" as
an alternative way of ¢ ing with RG 1.26. staff has
not completely endorsed two industry standards for the
evoiutionary ALWR and concludes that, because of the
unique designs of the passive ALWRs, neither of these
standards wili be applicable to these plants. As discussed in
Section 4.31 of Appendix B to Chapter 1 of the Passive
Requiremen's Documem. SRP Socmn 3.2.2, "System Qualty

Group Classification,” also may corrgtﬂeg
apolocable Many of the passr.e systoms at EPRI has
ciassified as non-safety-related are similar to systems in

current LWR designs are classified as safety- A
However, these passive plant non-safety-related systems are
rehed on to provide defense-in-depth capabilities to serve as
the first line of defense in the event of transients and plant
upsets to reduce challenges to the passive safety systems
Since these m'%‘onam non-safety-related systems are not
required by EPRI! to meet safety-grade criteria, the staff is
trying to establish functional performance requirements,
acceptance criteria, and other appropriate design guidelines to
ensure that such systems have adequate functional capability
and will remain operable when called on. Therefore, the
staif's positions on quality group classifications of specific
structures, components, and equipment may not be available
until the above criteria have been established. In addition, in
order for the staf to develop pesitions on quality group
classifications, applicable piping and instrumentaticn
diagrams should be available. However, this level of detail is
not appropriate for the Requirements Document.”

Position
See Policy Issve T A

Page 36

Action: AL WR/NRC

RAC Position
(DSER) See Abstract

Action Desc

NRC Review
NRR/EMERB

Last 24
Updatag: -

Printed on: 8/18/92

See Policy issue A
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| P.1.V-16
seismic qualfication by experience (432,481}

£ W

O N Y Ay |, -

~Absiract
{DSER. p 1.4-48) "Current NRC guidance {Regulatory Guide
1.100, Revision 2) recognizes the use of experience data as a

means of seismic ication of equi . However, the
earthquake ience data base described in
IEEE-344-1987 -which, as stated in R ry Guide 1.700,

Revision 2, is to be evaluated by the staff on a case-by-case
basis - is different from the detailed criteria and approac
provided .n the SQUG Genaric Implementation Procedure
(GIP). The staff does not accept the GIP as a qualification

edure. Rather, it is a verffication and is
intended to be used only by the older operating piants under
the A-46 resolution. Since the staff does not accept the GIP
as a qualification procedure, it & not applicable to newer

ratin?preactors or future ALWR plants. The development
of the GIP verification procedures and criteria was not
necessarily based on the required elements of IEEE 344-1987
or staff requirements for newer operating reactors. Thus, a
signiticant portion of the data base in the A-46 methodology
is not applicable to future ALWRs.

Therefore, consistent with RG 1.100, Rewvision 2, the staff will
evaluate the use of experience data on a case-by-case basis
for plant-specific applications (see Section 3 of Chapter 2 of
this repeort for a specific application of expenence data). "

Tndustry Posiion
The URD has been updated (Rev 2).

in section 4.8.1 8, there is ne

a reference o SQUG but to Ro?
Guide 1.100, Rev 2 and to the fact
that the experience data method
may reguire NRC evaluation for

acceptance on a case by case basis.

it is planned that an industry
guideline document for using
experience data will be devsilopad
under EPR! . It will be
submitted for NRC review and
approval. This will then become the
basis for approval in lieu of case by
case approval.

Page 37

‘Action Description
{DSER) See Abstract NRC review Rev 2 and
continue the dialog as
necessary
NRC Review
NRR/ESGB
Last g/6/92

Updatad:

Printed on: 8/18/92
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B ey .

non-seismic building structures (4.3.2.3,4.7.2.10)

Kbsiract Tndusiry Posftion “NAT Position Action Description
{DSER, p 1.4-6) “Revision 0 of Section 4.3.2.3 of Chapter 1 of | The requirements of Zone 2A are (DSER) See Abstract NRC to ieconsider posittion
the Passive Reguiromems Document requires that cornpatible with areas in which
nen-seismic {NS) building structure© e designed to the Zone nts are expected to be sited.

2A specification in the Uniform Bui. ng Code (UBC) with an one 28 is too conservative.
importance factor of 1.25 assigned to the structures. In its
lettar dated Apni 24, 1991, the stafl questioned the use of Furthermore, design of non-safety
Zone 2A, which according to the UBC seismic zone map, is structures need not be NAC
lower than tha specifications for many regiona in the United controlied.
States. In its July 2, 1991, response, E

Rl noted that the
UBC Zone 2A specification is intended solely to provide a
high degree of investment protection for NS items. However,
since many regi in the United States are designated as
UBC seismic Zone 2B or higher, the use of the Zone 2A
specification in these zones is not acceptable for the design
ot any NS items. The staff will require the use of Zone 2B of
the UBC in an application for final design approval and
design centification.”

NRC Review
NRR/ESGB

Last
Updat~ 3 .

Page 28 Printed on: 8/18/92
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P.1.V-18 | D Statws: Closed(Cert) Next Action: none

structural design and construction codes (44, 44.1)

Abstract Tndustry Position NHC Position Action Description

DSER p 1.4-7) "Section 4.4 of Cha 1 of the Passive Agree (DSER) See Abstract
oquwemems ument provides EPRi-proposed

requirements relative to the appkabthty of major design and
construction coges, industry standards, and regulatory
positions to the ALWR passive piant design. Tables 1.4-2
and 1.4-3 in 1 fist industry technical standards and
major structural design and construction codes, respectively,
that are ficable 1o the ALWR. Several of these standards
have not been endorsed by the staff and should not be used
as the basis for plant dosaan and construction. In its letter
dated August 1, 1991, EPRI agreed to revise Section 4.4 to
state that the use of icable structural design and
construction codes and industry standards that confiict with
NRC positions will be resolved the plant designer with the
NRC and the resoiution wiil be fully documented. The intent
of this requirement was to ensure that the staff’'s reviews of
applications for final design approval cnd design certification
for passive piants will be conducted using acceptance criteria
that include those codes and standards most recently
approved by the NRC. In Revision 2 to Section 4.4 of

Chapter 1, this requirement was revised in accordance with NRC Review
the staff's request. The staff concludes that this commitment
is acceptable. The stall will avaluate this matter during ts NRR/ESGB

review of an individual FDA/DC or COL appiication.”

Last 714
Updan 2

Page 39 Printed on: 8/18/32
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I P1.V-19 I Status: Open Next Action: Al WR

elimination of operating-basis earthquake from design (4 4.3, 4 7.3, Appendix B)

Abstract Position WAC Position Kction i
(DSER, p 1.4-10) "in SECY-90-0186 and the draft policy papsr | See Policy Issue i M (DSER) See Abstract See Policy lssue I.M
on passive plants dated February 27, 1992, the staff stated
that it agrees that the OBE should not control the design of
safety-related systems. As a result, the staff is currently

involved in the 1 ocess for ( Ato 10 CFR
Part 10C to deco the OBE from the SCE in siting
considerations. The staff is alsc evaiuating the possibiiity of
redefining the OBE in order 1o satisfy the OBE's function
without explicitly a . This would

diminish the role of th:aE in design by establishing a leve!
that, if exceeded, would require that the plant be shut down
for inspection activities. Thestaﬂgoesmpfmc iple with
EPRI regarding the deletion of the from piant design
However, cerain issues related to the treatment of oaﬂhquake
cycles for piping and equipment fatigue evaluations, seismic
anchor motion sffects, postulated pipe break location criteria,
and concrete structure design need to be adequately resolved
as a direct consequence of eliminating the OBE from design.
The slimination of the OBE from das%wouki require a'l
current OBE design-related chacks 1o be performed for the

SSE. The staff is developing various alternatives with the NRC Review
industry to revise the codes and standards when
design-related checks are based on the OBE. Resolution of NRR/ESGB

these issu~3s may resuilt in staff recommendations for changes
n ?)phcable ASME Code, Section Il rules. Therefore, the
staft concludes that the elimination of the OBE from design s
acceptable. However, the details of how current OBE-related
des.a:x checks will be perforred using the SSE will be
resoived between industry and the staft through the
appropriate code-related activities or supp c:,?:latory
nce The supplemental regulatory guidance
form of revised SRP sectm or the ITAAC (inspections,
tasts analyses, and acceptance criteria). The ation of
the OBE from design would require an exemption from the
current regulations until the final to pertaining to Appendix A
1o 10 CFR Part 100 is approved. In the intenm, the
specification of the OBE ground motion remains an option for
ALWR final design aﬁproval and desogn certification
applicants. The sta Il evaluate of those
applicants that opt to eliminats the OBE from de:
accordance with the forthcoming supplemental regu ry
guidance menticned above.”

Last
Updated. 714/92

Page 40 Printed on: 8/18/92
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P.1.V-20
definttion of support group (4 4. 3)

i T

Abstract

{ISER, p 1.4-11) "Secticn 4.4.3.3.4 of Chapter 1 states that
the plent designer may use approved independent su
motion responseé spectrum analyses techniques as a basis
for seismic design and identifies this use as an ion 1o
SRP Section 3.9.2, "Dynamic TosmgaﬂdAna!yss
Systems, C nents, and Eqmpmem. The staff's
positicn regarding a definition of "approved technigues” is that
thie. method ‘s only accepiabile when usc ~ in accordance with
the information and recommendations in Sections 2.2 and 2.4
of NUREG-1061, “Report of the U.S. NRC Piping Review
Committee.” Volume 4. As a parnt of this position, a support

oup is defined by supports that have the same time history
nput. This usu means all supponts located on the same
ﬂoor é r portions of a fioor; of a structure. The staff concludes

actions 4433 4 and 4.7.3 ¢ of Chapter 1 should be

rewsed to provide this commitment. In the interim, the staff
will review individual applications for final design approval and
design centification i accordance with (he above position.”

Industry Position
Agree. A URD change will be made.
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Kction
{DSER) See Abstract NAC review pe & ink

NRC Review

NRR/EMER J. Brammer

Last 1
oy 6/92

Printed on: 8/18/92



Paraggaph No.

VOLUME Iil, CHAPTER 1: OVERALL REQUIREMENTS

Requirement

Rationaie Rev.

443
44331

44332

44333

/ 44334

443358

44338

Reguistory Positions {Continued)

The evaluation of the dynamic effects of pipe ruptures postu-
lated in SAP 3.6.2 will not be performed for those systems or
analyzable portions of systems successiully evaluated accord-
Ing 1o leak-before-break criteria. See Section 455 .2 for
specific criteria.

The Plant Decigner shall not combine seismic and pipe rup-
ture events for systems in which LBB Is demonstrated. Thie is
in exception to SRP 393

The Fiant Designer shall use approved realistic damping
criteria in the analyses of Lulidings, structures and equipment.

The Plant Designer may use approved independent support
motion response spectrum anaiyses techniques as a basis for
selsmic design. This Is in exception to SRP 392

The Plant Designer may use spectrai shifting analyses as an al-

ternative to spectrum broacening This Is in exceprion tc SRP
392 and Reguiatory Guide 1. 122

in ths analysis of vibratory loads with significant high froquen-
cy input, the Plant Desigrer may comoine high frequenc
modal results by algebraic combination Non-inear analysis
may be used t; account for gaps between pipes and supporte
for such loadings. This Is In exception to Hegulatory Guides
192 and SRP 392

Page 146

Reguilatory Positions (Continued)

The ALWR approach Is consistent with NRC's "Broad Scope”
change to GDC 4.

o

LBB demonstrates that pip~ rupture will not occur due 10 sels- 4]
mic locads.

More realistic SSE damping values for piping systems will 1
lead to significant improvements in equipment support
design and spacing Regulatory Guide 1.84 permits the use

of damping vaiues in accordance with ASME Code Case N-

411

Envelope response spectrum analyses have been proven to
be excessively conservative In many cases (s(g4_7_3,1,}

Broadened response spectra ertificially increase the total 2
energy input for analytical models. NRC has conditionally ac-
cepted ASME Cods Case N-397 specified for use on a case-
by-case basis in Regulatory Guide 1.84. Code Case N-397

has been annulled and provisions inserted into ASME Sevtion

ill, Subsection NCA, Appendix N.

This Is consistent with the recommendation of NRC Piping 2
Raviaw Committee in NUREG-1061; however, the NRC staff
position is that acceptance of dgebraic combination would

be on 2 case-by-case basis. It is anticipated that on-going re-
search will refine the definition of the transition between low

and high frequency rangas.



VOLUME 1li, CHAPTER 1: OVERALL REQUIREMENTS

He'jn‘"r, mert

":4," Wiame

Systems and Equipment (Continued)

The spectral neak shifting procedures of ASME Section il
Subsection NCA, Appendix N may be utilized for design of sys
L 2ms with closely spaced siructural modes and artificially
broadened spectrum input. Modal and spatial component. of
response shall be combined in accordance with ASME §il, Ap
nendix N, except that algebraic combination shall be used for
the responses of modes abuve the ZPA cutoff frequency for

loadings having significant fugh frequency content

independent support motion response spectrum anaiyses, in
clu ?af'vq pppropriate seismic arnd hor motion (SAM), may he
us4 \n lieu of a single envelope of input at all supports In
ordes 1o minimize excess conservatism when piping systems
cross several buliding fioor levels When this methodaology is
used the recommendations in N IREG-1061. Volume 2, Sec

tion 2 4, shall be foliowed

on piping support strug

tures shall be specified to justify the use of uncoupled

stiffness and frequency requirements

fynamic analysis of piping. i physical imftations are such
that these requirements make a desigr: impractical analytical
moxieis of the ;;;;\ina SUDDOrt structures may De I §'.,'f_l'“‘§ m

» piping analysis

nment nozzle stiffnesses shall be appropriately ¢

Systems and Equipment (" _ntinued)

Spectral peak broadening can create overly conservalive seis
mic energy input to the system when /0 OF MCTe Stnu turai
modes fall within the broadened peak While the spectral
peak broadening analyses ay be appropriate for standard
engineering designs, more sophisticated analyses aie jus
tifed for “as-built” analyses. Enveloped peak responses
rather than combined responses, more accurately reflect the
resnonse of the s /stem since only one mode at a time will be
excited at the peak of the artificially broadened range. Etxcep
tions to Regulatory Guides 192 and 1122 will be required 1o

)

implement these technigues; refer to Sections 44335 and
44336

Alternative procedut s for evaluating multiple supporied sys
tems are identifed in NUREG/CP-3811. Grouping of
spectrum input by #tachment points mitigates the exca2ss
conservatisms present when an isolated higher elavation
inout dominates the analysis of the entire system /Reference

NUREG-1061, Vol 4, Section 2),° <t —sppal geocd g At

. L A . A ¥
/

ASCE Standard for Seismi Analvsis of Safely Relate«

Nuclear Structures provides guidanc @ concerming whner in

tegrated analyses are approprite It should be notad that

a
PVRC does not recommend use of support stiffnesses

piping models as a standard technique for all analyse

Eq wont nozzie Sexibilities should be expi.citly modeled
piping analyses 1o roduce the calculated loads »nd 10 im
prove the moments at the nozzie Care must be taken |

avoid iterative analyses due to changes in erection and layou




ALWR/NRC OPEN ISSUES

P.1.V-"1 | E Status: C‘Osed(cen)

use of Appendix N of ASME Code, Section Il (4.4.3, 4.7.3)

Next Action: none

Abstract
(DSER. p 1.4-40) "ection 4.7.3.1 of Chapter 1 states that
dynamic analysis ‘echniques for safety class components will

be in accordance with Appendix N of E Code Section Iii.

Appendix N is a nenmandatory appendix that is still evolving
and does not curr agrumthsomﬂaﬂpammm
Therefore, it has not endorsed by the staff, and the
staff has no immediate plans to review this document. In its
letter dated May 17, 1991, the staff requested EPR! 1o delete
the reference tc Appon(ix 'N and to reference applicable
regulatory guidas, Standard Review Plan sections, or
stafi-apprevad ASME Code Cases in the requirement portion
of Section 4.7.3.1. In its letter dated August 1. 1991, EFRI
stated that only the rationals porticn of Section 4.7.3.1 would
be changed and that this change would only address *he use
of Code Case N-397. The issue of Code Case N-397 is
discussed in Section 4.4.3 of this report. Code Cass N-387 is
only one of saveral issues that are ether currently i

Appendix N or are being proposed for future da to this
document and that have not been endorsed by the staff.
Some of these issues are damping values, use of the lcad
coefficient method, use of the independent support motion
response spectrum method of analysis, and the
nonexceedance probability level in ection N-1725 of
Appendix N. EPRI's rasponse is not acceptabie. Therefors,
the staff will evaluate this issue during its review of an
individual apphication for final design appmval and design
centification in accordance with applicable S.andard Review
Plan sections in lieu of Appendix M to ASME Code, Section
in-

Tndustry Posttion
Agree.
Appendix N defines precissly tho
mmazmun NRC Mzo

ix N within the FDA review, #
referenced in a vendor's submittal.

Page 42

(DSER) See Abstract

NRC Review
MRR/EMEB J. Brammer

Last
Updatag 7/14/92

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.1.V-22 l ::] Status: Cjosed(Cert)

analysic of vibratory loads with significant high-frequency input (4 4 3)

Abstract
{DSER, p 1.£ 12) "In Sections 4.4.3.3.6 and 4.7.3.3 of

EPR! states in various ways that in ¢
loads (other than seismic} with significant high-frequency input
{i.e.. 33 1o 100 Hz), the plant designer may combine

a
g
g.
=3
§
- §
s

high-frequency modal ~esults aic cembination. This
is a deviation from RG 1.92, ining Modal Mesponses
and Special Comporents in Seismic Response 5i8,"

that the staff currently evaluates on a case-by-case basis. In
Revision 2 of the Passive Requirements Document, Ei’RI
added a qualification to the rationale portion of Sections
44338 and 4.7.3.3 of Chapter 1, and to Secton 2.1.1 of
ndix B to Chapter 1 that indicates that in analyses of
vipratory loads with high-frequency input, if high-frequency
modal results are ined by algebraic ¢ ination, the
stalf will review the methodology on a case-by-case basis
However, the staff does not agree that the piant designer will
necessarily treat the rationals as a requirement. Therefore,
this same gualification should be added 1o the requirement
portion of Sactions 4.4.3.3.6 and 4.7.3 3 ‘n addition 0 Section
2.1.1 of Appendix B to Chapter 1. In the inferim, the staff
will review individual applications for final design approvai and
design certification in accordan.e with the above posttion.”

Tndustry Postiion
¢ Agree it will be done on a case by
case basis.
* Modification of the URD is not
needed because it's already written
in Appendix B

Page 43

{DSER) See Abstract

Next Action: none

NRC Review
NRR/EMEB J. Brammer

Last 711
Updated .

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

: Status: Cjosed(Cert)

use of nonlinear analysis to account for gaps between pipes and piping supports (4.4 3)

P.1.v-23

Next Action:

Abstract
(DSER, p *.4.12) "lin its letter dated May 17, 1991, the staff
requesters EPRI to revise the raquirement portion of Sections
44336 and47312olChamer1andSowon21 1.2 of
Appendix B to Chagter 1 to require that # nonlinear analyses
are used to account for gaps between pipes and piping
supports subjected to vibratory loads with -frequency
input, such analyses must be submitted to the staff for
review and al before they are used. In s response to
this RAl EP stated that since this procedure was idenified
as an exc m‘oSRPSmnaaznmemqumm
portion of the abuve sections, nc further
required. The staff does not that merely tdemdymg this
procedure as an exception to the SRP is sufficient for a
requirement. The staf! position applies to the requirement
portion of Sections 44336 and 4.7.3.12 and 10 ion
2.1.1.2 of Ameﬂdlx B to Chapter 1. Therefcre, the staff will
review indiv | applications for final design approval and
design certification in accordance with the above position.”

industry
Agree it will be done on a case by

case basis

Page 44

Position

NHT Position

“Action Description
(DSER) See Abstract

NRC Review
NRR/EMEB J. Brammer

Last
Updated S

Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES

P.1.V-24

l E Status: Closed(Cert)

probabilistic approach for changing existing loads and/or loading combinations (45.1)

Abstract

{DSER, p 1.4.13) "Section 4.5.1 of Chapter 1 of the Passive Agree
Reguuremems Document provides genseral requirements for
loads and conditions including natura! phenomena, site
proximity man-made hazards, plant operating loads, and
m-plant hazards. Section 4.5.1.2 of Chapter 1 states that, on
a case-by-case basis, the plant desi
approval of the NRC, develo,: quantitative mechanistic
design loads and combinations directly from designi-basis
events, using prebabilistic methodology. The staff concludes
that this is acceptable. However, it is not currently acceﬁ:za

er may, with the

Tndustry Position

probabilistic approach a3 a basis for changing existing

and/or loading combinations, and the load
recornmended in SRP Sections 3.7, 3.8, a

combinations
3.9 rernain valid.

The staff will address this issue duning its review of an
individual application for final design approval and design

certification.”

Page 45

sit
{DSER) See Abstract

NRC Review
NRR/EMEB J. Brammer

Last /147
Updated: e

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

| P.1.V-25
recurrence interval for wind loadings (4 52.1)

St 125 4y

Next Action: NFC

Abstract

(DSER, p 1.4-14) "The use ohnfonzoce factor 1.11 for

adjusting the recurrence interval from 50 to 100 years is
suitable for the design of safety related structures because
the application of an imponance factor of 1.11 to calculate the
wind speed for a 100~ murrm interval is oqmvalem to
the guidance in SRP 3.3.1, “Wind Loadings.* For non
salety reiated struc tures, the use of a 1.0 importance factor
implies * 1 a 50 year recurrence inmerval is suit able.
Howey Je staff's interpretation of ANSI AS8.1 1982 is
that an _xtrame wind associated with a 50 year recurrence
interval is suitable to caiculate the wind spaed only for
Category | and IV structures. Since non-safety-related
structures in an ALWR plant are more | ant than
Category IV structures, the staff concludes that both safety-
and non-safe~v-related structures shouid be designed for an
extreme w. J associated with a 100 year recurrence interval,
The importance factor of 1.0 is not acceptable for
non-safety-related structures that are important to safety
{e.g.. turbine build ing). EPRI has not provided adequate
stification for ts position. Therefore, the staff wili address
this itern during its review of an individual 2 plication for final
design approval and design cerification ”

Position
W.mm relative
importance of the safety related and
non-safety related structures,
different importance factors are
proposed for the two classes of
structures. It is noted that the 110
mph extreme wind speed specified
in Chapter 1, Table 1.2-6, is
extremely conservative for most of
the potential sites. The specification
of 110 mph as the design wind
speed with the appropriats
importance factors provides a

conservaqtive design basis for both
the safety related aa well as the
non-safety related structures.

Page 46

RAT Position
{DSER) See Abstract

NRC to review this
response

NRC Review

NRR/PRPB J. Lee

Last
Updated: 7/14/92

Printed on: 8/18/92

Action Description



ALWR/NRC OPEN ISSUES

P.1.V-26 | :j Status: Open Next Action: ALWR

maximum ground water level (45.22)

Kbsiract Indusiry Position RRT Position Action Description
(DSER, p 1.4-15) **Maximum ground waler level The {DSER) See Abstract {ALWR) Respend to DSER
Passive Requiremsents Doccument requires the maximum
ground water level to be 2 foot beiow grade. This requiremant
18 not acceptable; the maximum ground water level should be
ar grade. EPR! has not provided adequate justification for its
position. Therefore, the staff will address this item during its
review of an individual application for fina! design approval
«nd design certification.”

NRC Review
NRR/ESGB

Last giay/
Updated: £18/92

Page 47 Printed on: 8/18/92



ALWR/NRC OPEN

Status

Next Aotion

Printed
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ALWR/NRC OPEN ISSUES

detailed quantification of soil parameters (4 52 3)

Kbstract Tndustry Posfiion
{DSER, p 1.4-186) "In its letter dated April 24, 1991, the s ff Agree
indicated that Table 1.2 6 should give a range of soil The criteria will be checked later
properties to provide consistent guidance to the vendors of during siting.
the standard plants ard ial utilities. in its
dated July 2, 1991, E~ Rl stated that the level of effcn
needed to quantily more ffic sc’l parameters was beyond

the scope of the Passive uirements Documeni, and ¢

the ALWR objectives will be s isfied as long as the standard
pient desian is suitable for a large range of fourndation sitin
conditions that fall within the envelope of parameters of Table
1.2 6. The staft will address this issue during its review of

an applicatio for a combined operating license (COL)."

Page 50

{DSER) See Absetract

Next Action: none

NRCT Review
NRR/ESGE

last
Updated: ——

Printed on: 8/18/92



ALWR/NRC OPEN IS3UES

P.1.V-30 I D Status: Closed(COL) Next Action: none

minimum margin against liquefaction (4 5.2 3)

Tndustry Posftion
{DSER, p 1.4- 1 nits bﬂef dated April 24, 1991, the stalf Agree. (DSER) Ses Abstract
requested that E thﬂvdopwmmaddwmmgm The criteria will be chacked later
the minimum margin against liguefaction. in its letter during siling.

July 2, 1962 (sic 19917 JDT EPR! stated that the specific
- sicelines had not been deve for the Requirements
Document, and a site-specific evaluation must be performed
when a plant is 1o be founded on a soil site. Consistent with
the scope and teval of technical details included in the
Requirements Document, the statf concludes that the
guidelines for minimum margin against liquefaction potential
may be addressad by the apglicant for a COL as a
site-spectfic ‘ssue if the plant is to be founded on a soil site,
or if ary structures are to be founded on soil having a
liquefaction potential at sites wit": multiple soil conditions.
Such guidelines should inciude a detailed evaluation of the
liquefaction potential (as described n SRP Section 2.5.4,
"Stability of Subsurface Maternials and Foundations”™), and
~onsequences of liquefaction, of all subsurface soils, including
the settlement of foundations. These evaluations will be
based on soil properties obtained by state-cf-the-an
iaboratory and field tests and involve application of both NRC Review
deterministic and probabilistic procedures.”

NRK/ESGB

Last ~
Updated. el

Page 51 Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

external hazards evaluation (4 52 3)

Absiract
(DSER, p 1.4-17) "In its letter date | April 24, 191, the staff
requested EPRI 1o define the analyses or avaluation methods
that wili be used to evaluate hazards such as active faults,
man-induced hazards, and soil stability. In its response
dated July 2. 1991, EPRI noted that these issues were not
applicable in the design of standard plants and should be
considered in site-specific assessments, and that it
anticipated that NRC-approved state-of-the-art analyses and
evaluation methods wil used at that time. The stafl will
ﬁess this issue during its review of an application for a

= TIndusiry Posit on
ea

The criteria will be checked later
during siting.

RAT Position
(DSER) See Abstract

Action Descriplion

NRC Review
NRR/ESGB

Last
o i
Updated: i

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

number of full-stress cycles (1524, 481)

P.1.V-32 & i Wit

Abstract
{NSER, p 1.4-18) “In Section 4.5.2.4 of Chapter 1, the OBE
was deletad for consideration in the design process. As
discussed in Section 4.4.3 and ndix B of Chapter 1 of
this report, the staff is evaluating the efiact of this change on
current staff positions. This evaluation wili address the
reguirement in Sections 452 441 and 48.1.1 ¢f Chapter 1,
which reduces the number of full-stress cycles for 1/2 SSE
from 53 tc 20. The results of this evaluation will be included
in the supplemental regulalofy guidance discussed in
Section 3.4.3 of this DSER chapter. The staff will review an
individual application for final design approval and design
cerntification in accordance with the supplemental guidance *

Trdustry Posfion
The concern s generic and should be

resolved in the context of the
Requirements

See Issue "I M"

Page 53

Next Action: Al WR
“NRC Position Action Pt
{DSER) See Abstract See lssue “IM"
NAL Review

NRR/ESGB P. Sobel

Last .
Updated. -

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.1V-33 D Status: Closed(Site) Next Action: none

site-specific safe-shuldown aanthyuake (SSE) (4 5.2 4)

Abstract Tndusiry Position WRT Position
(DSER, p 1.4-19) "Although the design-basis SSE of an RG Agree {DSER) See Abstra *

1.60 spectrum with a zero period acceleration of 0309 is
sutficient for most potential sites in the United States, it may
net envelop the ground moetion for sites near seismically
active areas in the Eastum ard Central United States or sites
in the Western United States. in addition to those along the
Calfornia coast. The staff has observed that recordings of
sarthguakes in the Easterr: United States possess more
high-frequency {greater than 5 Hz) ground motion than those
earthquakes whose records were used to develop the RG 1.60
response spectrum. This could limit the sites at which
designs using 0.3g zero period RG 1.60 response spectrum
could be located. The staft will review the sie specific SSE
with raspect to the design basis at the time of siting“

NRC Review
NRR/ESGB P. Scbel

Last 8/6/92
Updatert: -

Page 54 Printed on: 8/18/92




ALWR/NRC OPEN ISSUES

P.1.V-34 I D Status: Closed(Cert) Next Action: none

power spectrum density function of the time history (4.5 2 4)

Abstract Tndustry Position WAT Fosition Action Description
(DSER, p 1.4-19) "in Tabie 1.2-8, the criterion for the SSE Agree (DSER) See Abstract
ground motion @ history (time history} 1s that the response
spectra obtained frorn the time his envalop the design
re:gonsa spectra. Compared to SRP Section 3.7.1, the
stafi's position is that this criterion should also include the
requirement that the power spectrum density {PSD) function of
the time history env an approved t t PSD function i a
single time history is used. In addition, SRP Section 3.7.1
specifies a different acceptance criterion if multipie time
histories are used. The staff requires that the time history
comply fully with the SRP. The staff will address this during
its review of an individual application for final design approval
and design certification.”

NRC Review
NRR/SRXB

Last 7/44/9
Updated: -

Page 55 Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

Status: Closed(Cert Next Action: NRC
design temperature (4.5.2.7)
Absiract “Position NAT Position Action Description
{DSER, p 1.4-22) "Design temperatures are not included or The method proposed by {DSER) See Abstract NRC to consider removaing
discussed in Section 4.5.2 of Chapter 1. 1 Table 1.2 6 of EPRIALWR s currently used and is as an 1ssue.
Chapter 1 of the Requirements Document, the ambient based on the statistics done on the
temperature is expressed in terms of the maximum and two hours (0 exceedence) or
minimum temperatures for both 1 percent exceedance about three (1 percent
probability and 0 percent exceedance probability. The staft is | exceedence). The method
not cenain how the ambient temperature values would be by the staff is the same (for 1 hour,
used when they are derived from a probabilistic method and 1 day) and no more deterministic.
are associated with certain probabilties of exceadance.
This does not appear to be an issue,
Tabis 1.2 6 of the Requirements Document also provides a
criterion requiring the site be such as to permit atmospheric
heat rejection of cooling water system heat loads or to provide
cooling water at the flow rates and temperatures to be
specified by the plant designer to achieve cenain
probability-basec cooling ormance bmits. To review the
safety related water . the staff typically uses
daterministic vaiues based on worst 1 hour, 24 hour, and 30
day values of record. Therefore, the stafi will use the
determinisiic approach to review an individual appiication for
final design approval and design cerification.” NRC Review

Page 56

NRER/PRPB J. Lee

Last 4 5
Updated: —

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

T | e [ o

protective against surface vehicle bombs (4 5.3)

-

Abstract ndustry Posfion "WHRT Position Action 2
(DSER, p 1.4-23) "EPRI! staied that the wall capacity (DSER) See Abstract {ALWR) Respond to DSER
{thickness and reinforcement) will iikely be dictated by seismic
shear load rather than tornado loading, because of the 0.3g
SSE requirement. The staff does not agree with this pesition.
If minimum static capacities are less than those assumed in
NUREG/CR-2462, the staff may need to revige its guidance
orn protection against surface vehicle bombs. The staff will
ﬁess this issue during its review of an application for a

NAC Review
NRR/RSGB R. Dube

Last gs
Updated 8/168/92

Page 57 Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.1.v-37
design aganst internal-missile generation (4 5 5)

SRS S

Abstract
{DSER, p 1.4-26) "In Table B.1-2 of Appendix B to Chapter 1
of the Requirements Document, EPRI commits to comply
with the sta¥f review in SAP Section 35.1.1,
“Internally Generated Missiles {Outside Containment).” SRP
Section 3.5.1.2. “internally Generated Missiies {Inside
Commnmemz. and SRP Section 3.5.1.4, "Missiles Generated
by Natural Prenomena.” The staff conciudes that this
commitment is acceptable. However, Section 4.5.5.4.1 of
Chapter 1 states that ANSI/ANS 58.1, “Plant Dnrgn Against
Missiles.” wili be used for guidance in
requirements for mtmalmam he slaﬂ has not
endorsed ANSVANS 58.1. Ti the staff concludes that
where differences exist between the above SRP sectiors and
ANSI/ANS 58.1, the guidance of the SRP sections should be
used. If a plant designer identifies and provides justification
for the differences, the staff will review the justiication on a
case-by-case basis and iddress the issue dunvg s review of
an individual application for final design approval and design

cartificatior

Pan

NRZ Posit
{DSER) See Abstr act

Action Description
NRC to indicate disputed
parts of standards

NRC Review
NRR/EMCB

Last

/
Updated: i

Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES

ey oS | Shw Ay

load combinations for Category | buildings and structures (4 6 1 2)

~ Abstract
(DSER, p 1.4-28) “Saction 4.6.1.2 of Chapter 1 requires the Agree
of other seismic Category | reinforced concrete and
structures to the load combinations spectfied in

Table B.1 1 of Appendix B to Chapter 1 of the Passive
Document. Vo ensure that the designer
will use proper additional ory gwdance for load

require
snpmmaaamsacandaan The staff wili
evaluate compliance during its raview of an individual
apphication for final design approval and design cenification *

Tndustry Posfion

Next Action: none

(DSER) See Abstract

NAC Review
NRR/ESGB

Last 7,44
Updated: -
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design of Category | steel structures (46 .2

Abstract Tndustry Postion
(DSERp1¢-28)‘EPRlmemANSUﬂSCNmm ANSVAISC NE30 defines
of Category | steel sinuctres. The acceptability of | the design of 1 steel

mgmmcodasummmmmwum
reviewed and approved by the staf. Therefore the sta# will
evaluate this issue during s review of an individual

appilication for final design approval and design cendication *

structures. NRC review it and
dertify specific areas of
disagresment

Page 61

NRC Review
KRR/ESGE

Las? 7a
todues Ve

Printed on: 8/18/92
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[ P.1.v-41 i KRR et e % Action: ALWR

combination of pape rupture loads with seismic loads for seismc Category | structures (4613 461 4)

~— Abstract Tndustry Position NRT Position

(DSER, 914-32)'!09-1!'!:7 the staff concludes that {DSER) See Abstract (ALWH) Respond o DSER
ehimmn ppenphnba&#obd

sffects) seismic lcads for the containment

saismic Category | structures is not ; Fmﬂm.
the proposal to dece ole LOCA 2 loads for equpment
and systems is not acceptable a° s time because of the
inconsistency that would be created in the SRP and the
nsufficient technical bases 1o extend the decoupling to
structures. The staff will evaluate this issue dunng fis review
of an ndividual application for finai design approval and
design certification *

NAC Review
NRR/EMEB J. EBrammer

Updahaﬂ 81992

Page 62 Printed on 8/19/82
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load combinations for safety-related portions of the plant (4.6 2)

~ Abstract Tndustry Posttion RRT Position ~ Action Description
{DSER. p 1.4-34) "Sections 4623 and 4 €2 5 and Tables (DSER) See Abstract (ALWR) Respond 0 DSER
1.4-5 and 1.4-7 of Chapter 1 have eliminated the loading

combination of SSE and LOCA on the basis
recommendations in NUREG-1061, Volume 4.
NURE®G-1061 recommends the elimination of this loadin

pesition. i

:
i
g
F 4
%
|
:

1. dat . In 6 !
bec tha;atchheSSEde. mnﬁcmm

ause evenrt is y low E are NRC Review
unro“&:ta;d‘e Thostd?wgsaE m:posasoncm
app only to pipiag systems in the majority ' NRR/EMEB J. ammer
plants. However, the staff' iti the o
requirements of GDC 2 of Appendix A to 10 CFR Pant 50,
which states that all structures, systems and components be
designed to withstand the effects of appropnate
combinations of normal and ' conditions with natural
phenomena. Historically, staft has interprsted GDC 2 as
requ that the effects of the SSE and LOCA be combined
for the sgndalsddymmeﬁdmﬁam Any
change in this interpretation requires ef an exemption from
or a revision of GDC 2. Therefore, the staff position remains
as stated above and as raflected in SRP Section 393 Asa
result, the staff will review an mdividual applcation for final
) oval and design certification in accordance with
this position.”

2
!
g

|
|

3

Last ggn
pdag 91992
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dynamic analysis techriques (4.7 2 3)

{DSEA. p 1.4 37) "Section 4.7.2.3 of Chapter 1 requires that * ASCE 4-86 is inteanded 10 {DSER) See Abstract NRC review 4-85 and

dynamic analysis techmques comply with ASCE 4 8§, as supplament the overall critena and continue dalog as needed

well as other apphicabie codes and standards and be WM“M

qualified and proven in its lefter daied April 24, 1991, the

staft commented that the NRC has not accepted ali analysis | « NRC should review #t and define
f 2

techniques in ASCE 4 86. in its response of July 2. 1991, specific areas of disagreement
EPRI stated that ASCE 4 86 is intendad o Sﬂt;'

overall criteria and methodoiogy specified in and

sections, and that Table 8.1 1 of Appendix B to 1

of “he Passive mu&ocumeonﬁmE s

commitment to comply regulatory postions, except

for thoss analysis techniques associated with the

optimization g . Tris response and the requirements in

this section of C 1 are no? ASCE

should be used for the phmmmddu' of future
ALWRs. Plant menpropoamgto use £ 4-86 shouid
submt a request for the Mmmdwovdona
case-by-case basis. The staff will evaiuate this issue dunng

nsrwmdmmmm!mmmvad NAC Review
and design cenification ™
NRR/ESGB
Last
Up " 86/92

Page 85 Printed on: 8/18/92
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| P.1.v-45 ] [: Swtes: Ciosed(Cert) Next Action:

methodoiogy for generating of design spectra or ime histones (472 5)
Tndusiry Posion WAT Poston K-tion Description

~Abstraci
(DSER. p 1.4-27) "Section 4.7.2.5 of Chapter 1 requires that Agree (DSER) See Abstract
generation

NEC Review
NRR/EESGE
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Next Action: NFC

Status:
SRS NG SO Sy
use of expansion anchor boits - comphance with Office of Inspection and Enforcement Bulletin 79-02 (4728 47 3}
“Ebstract ¥y Position RRT Position
(DSER, p 1.4-38) "Section 4.7.28 of 1 the We agree that the 79-02 inspection (CSER) See Abstract
udeMMammdmmn methods and safety fact-rs are
eansure the ductile bshavior of the boit when high capacty is apphcable 10 wedg. or sleeve
neaded the una of wedge and sleeve anchors for small anchors. which are permttted for
1 wso of Sopantian Oalle M Al ety st | sy b
the use of exparnsion for all satety 1 3
applhcations and encouraged on testing under fisld Maxbolts would be used only #
conditions Mthowm used, the NRC | embedded anchorage was not
roqurcsthouu uwmmd preengneerad  The Maxbolt
NEM tEB) accow mstallation procedure ncludes a
for uncentainty in field instaliation. lincponu July 2 tensioning of each bolt instailed
1981, EPR! that ©t is intended to use which serves as a proof test of the

expansiun bolts only necessary and that the
boits will be of the undercut type (e.g.. Maxibclts) in leu of
fnction type. Emmmmmm.m
tactors ot 1EB 79 02 are intended for friction type expansion
anchors and may not apply to Maxibolts. The respeonse is
not acceptacie because “he issue of uncertainty in field
nstallation was not addressed and the/e s no assurance that
the IEB 79-02 safety factors are not to Maxiboits.
Therefore, plant designers should submit to the NRC staff the
factors to use for the capacity of the
Maxibolts. The will evaluate this issue during s review
of an mdividual appiication for final design approval and
design certification ”

puliout capacity. For this reason,
additional testing of Maxibonts is not
reguired

Page 68

NRC to review this

NRC Heview

NRR/EKEZB J. Brammer

Last
= 8/6/92

Printed on: 8/18/82
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W WO | %5 ——

stability of sheli-type structures under compression (4 7.2 9)

Abstract Tndustry Postion RAT Position “Ection Description
(DSER, p 1.4-39) "Section 4.7.2 9 of Chapter 1 requires that {DSER) See Abstract {ALWR) Respond to DSER

the potential for global and local shell bu be censidered

do not apply. EPRI also stated that i was the

scope of the Passive Requirements Document o exy lain the NEC Review
hmitations of the speciiic code cass. This is not acceptabile

to the staff.  The staff concludes that NE requirements should NRR/ESGB

be used for the evaluation of shell-type structures. As for
Code Case N-284, the staff wili evaluate its appiicabilty
during its review of an mndividual apphcation for fina! design
approval and design certification ™

Last g4
Updated A

Page 70 Printed on: 8/18/92
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Status:

[ ase L) o
use of ASME Code Cases N-411 and N-420 in same analysis (4.7 3)

Absiract Industry Position
{(DSER, p 1.4-41) "Sections 4.7.3.2 and 4 73.11 of Chapter 1 | There is no intention that
of owmmmuﬁmn committments in Appendix 8 could
use Code, Section lit Code Cases N-411 N-420 be ovarridden by other parts of the
uncondttionally. in its letter datad 17, 1991, the staff URD. and ali contradictions that
raquestsd that the ng sentence be added 1o this are 1o our aftention will be

letter of May 17, 1991, The staff will evaluate this issue
during s review of an ndwidual apphcation for final design
approval and design centfication n acr ~dance with the above
position "

Page 71

{DSER) See Abstract

NRC review this response

NAC Review

KRR/EMEB J.

Las? /97
Updated -

Printed on: 8/18/22

Brammer




[ s Ty ey e

use of ASME Code Case N-411 {47.3)

Abstract
{DSER. p 1.4-41) "in its lefter dated May 17, 1991, the stalf
: ion 4.7.3 8 be revised to clarify the use of
a single value for both the OBE and the SSE. in its
latter dated 1, 1991, EPRI stated that the ALWR

the re.ponse is unaccepiable and the stalf position remains
as stated in 45 lefter of May 17, 1987  The staff will ev: uate
this issua ing its review of an indwidual apphcation for final
approval and centification. assuming that the
et o Sasio A8 e kS B
commitment 1o RG 1 84 n Appenaix B tc Chapter 1.

Page 72
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[ P.1.V-52

construction of core suppor! structures {4 7.3)

Next Action: Al WR

~ Absiract
'DSER 914-43)'501'.&!0‘7323010\“131&!3”

structures will be to the cnteria
spoc:e in ASME Code, Section i, Subsection NG. In iis
Wdatoduayn 1991.anuaﬂwmm
requirement be revised ‘o read "Core support structures will
be constructed 1o the .- .eria specihed in ASME Code_ Section
Hi, Subsection NG, where “construction” is as defined in
ASME Code, Section ill, NB/NC/ND-1100{(a).” In #ts ietter
dated Mugust 1, 1991 EPRI with the staff's request,
mmmmw conains the words "designad
10" rather than “constructed 10," which is not completely
acceptable. During its reviews of individual apphcations for
final design approval and design certification, the staff will
require that core support structures be constructed to the rules
of ASME Code, Section I, Subsection NG, where
"construction” is ether as defined above or as definad n
ASME Code. Section I, Subsection NG-1110."

Tndustry Posfion

“NAT Position
(DSER) See Abstract

Action Description
{ALWR) Respond 1o DSER

NRC Review

NRR/EMEB J.

Last g
Gpdamg YTOE

Printed on: 8/18/92
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design fatigue curves (4.7 3)

M-ci  Postion “NAC Position Action
DSER. p 1.4-44) "Section 3.3 of Chg!:v 1of Passive Sep— (DSER] See Abstract (ALWR) MM?.DS:’R
s Document states that plant
av. "
Margins

the ve
design Ide for
mnwnmubo mdmm

ons raiative to margins the current

fatigue design curves. These ins ware
established almost 30 ycars and were obtained from
pest-fit curves of fatigue test by applying a facte; of
either 2 on siress or 20 on whichever was more
conservative at each pont. factors were onginaily
intended to cover such effects as environment, s.ze effect,
and scatter of data However, on the basis of imited data
currently available, the staff concludes that these margirs
may not be sufficient to account for vanations in the
fatigue test data as a result of various environmental effects.
In its letter dated May 17, 1991, the sta#f requested a
commitment in Section 4 7.3 of Chapier 1 to consider such
sffects in the designs of applicable ASME Code, Class 1
systems, components, and aquipment. in its letter dated
August 1, 1991, Emmwdaddimaidaaof
mumhresuh changes to the current
ASMEfanguedesvgncurm mmcommpmss NAC Review
will ~rovide the proper vehicle to affect such The
std{doesnotagfoewuhaldmmsmm NRR/EMEB J.
response and concludes that the above commitmen’ is not
completely acceptable The ASME Code curves may not be
revised for many years. Therefore, the stafl's position is that
umﬂthmcwvesmrrwud alN.WHsandaIphms

for license renewal should propose opriate

?ahguecuwutmtmlbcmmdby staff. For

uumusomummamtommbn
wouidbesuﬂrcaem Pending such a commitment staff
will evaluate this issue during its review of an individual
application for final design approval and design certification.”

Brammer

UD"J"J? a/18/92
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P.1.V-54
use of zinc to reduce radiation fields (5.2.7)

Abstract
(DSER. p 1.5-5) “To reduce radiation fields resnmggs
$ram the presence of cobalt-60 in the oxide layer of the
piping, Zinc additions may '
in limtad, controfled ainounts. Zinc injection reduces the
radiation fields by n ing the cobalt with zinc in the piping
oxide layer. One of the effects of zinc injection is the
creation of 2nc-85, which increases piping dose rates and
requires special consideration dunng radioactive dwg:sal
EPHI is investigating a way to soiva this using a
zinc isctope in zinc-6i4. The staff will review this
issue agan at the vendor application stage to datermine what
advances have been made in this area”

Agree

Page 75

Tndustry Posftion

(DSER) See Abstract

NRC Review

RRR/PRPB C. Hinson

Last 247
Updsted -

Printed on: 8/18/92
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| P.1.V-55 1 E Status: Open Next Actisx: ALWR

grinding controls for PWRs (5.3 1.1)

Freiract Tndustry Posftion NAT Postion Kction Description
(DSER. p 1.5-9;, he staff considers these requirements {DSER) See Abstract {ALWR) Respond to DSER
acceptable  The implementation of these requirements wall
ensure that wrought austenttic stainless steel wiii perform in
Service as | . However, the stafl requires that the

gnndin%com also be applied 1o PWR applications. The
staft will evaluate this issue during its review of an
application for a COL"

HRC Review
NRR/EMCB G. Georgiev

Last g1g
Updated —

Page 76 Printed on: 8/18/92
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Next Action: Al WR

A Kt

P.1.V-56

use of Alloy 600 (5.3.1.3)

{ALWR) Respond 1o DSER

(DSER; See Abstract

Tndusiry Posttion

(DSER. p 1.5-11) "The staff considers these reguirements
acceptable. The implementation of these requirements will

ensure that Ni-Cr-Fe alloys

860 and

. Thoos

n service as designed.
690 or 800 should be censidered in

tz!homcanﬂor

will

primary water stress corrosion cracking
1 15 a concern. These applioations also will be

e

wons for

Bsce
reviewad on a case-by-case basis ”

alloys such as

Georgiev

NRR/EMCB G.

Last gam2

ed

Printed on: 8/18/92
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Status: Next Action:

[ g Ty -
Msc)dfdn:‘unmmmstumm15318)

~ Abstract Tndustry Posfion WAC Position
{DSERp1S—17)'ThoMMMW The NRC staft should identity the (DSER) See Abstract
acceptable. The implementation of these “specific controls™ that will be
mMmmMﬂumto reviewed as part of the COL process.
IGSCC in service. The sta¥ considers it important that Review critena shouid be entihied
adequate field and shop fabnication processes be usad 1o as well

minimize the senstization of matenals 1o IGSCC and will
review specific controis as a part of the COL process.”

NAC Review

NRR/EMCB &. Georgiev

Last
Updated —

Printed on: 8/18/92
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[ P.1.V-58 LTI, iy

selection of seal. gaskets, and protective coatings (5 3 5)

Kbstract Position
(DSER = 1.5-20) "Section 5.3.5 of Chapter 1 of the Passive The URD will be revised to requre
Requir  nts Document requires that the plant designer the to speciy the ANSI
conduct i for evailuating the effects of intended {d my)conrmg the
products on ALWR components under normal and particular product and the applicabie
postaccide 1t conditions. For each product evaluated, the process.

the steam systems and cther applications in the
ALWR.  Infcrmatior. from « vendors will be reiied
upon only when by operational expenence
The staft Lonsiders these acceptabie The

WMMMMSIWCmmgms
subject. The staff will evaluate these components during its
mmdmwmmmw&mwai
and design certification.”

(DSER} See Apstract

NRC Review
NRR/EMCA G. Georgiev

Las2 &
Updateg D

Printed on: 3/18/92
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[ e oy -

aging of cable insulations and other electrical matenals (5.3 6)

Next Action: Al WR

Kbstract
DSER. p 1.5-20) "Section 5.3.6 of Chapter 1 of the Passive
WW
plant’s electncal ms, particularly those used n

: p— —

msmdhﬁmmdmmﬂuwh
order to minirmize the probability of fre and the subsequent
consequences should a fire occur.

The staff conciudes that this requirement acceptabie.
However, 1 is not clear tha* this is sufficient to
address such issues as cf insuiations and other
Wmﬁmmmmfwrmd
environmontal condtions. The staff will evaluate this issus
during its review of an individual application for final design
approvalanddes»gncmhuatm

Tndustry Position

{DSER; See Abstract

} ion Description
(ALVer+) Respond 1o DSER

NRC Review
NRR/SPLB CG. Hubbard

sy o2
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WL UK | wna laumt -

use of hydrogen water chemustry for the advanced BWR design (55 2;

Abstract Tndustry Posttion WAT Positon
(oseapvs.a)'seamsszar nomm:. {DSER) See Abstract (AL WR) Respond to DSEH
mwm{deumbm« m
-434797&'8*#‘;6
Chemmy HWC 198 H-vm, s
(mns)wm and as supplemented by the
gmdehosprombdml’d)b‘l&1 of this report.

mmbmtcmmmePﬂu
mmmmmmm\ag 230 mV) will apply to
other non-repiaceable

components, and components
n the reactor vessel lower plenum.

EPRI addrasses the use of HWC for the advanced BWR
mmdem:&ham Brunswick,
Amoid has resulted in unexpectadly high

wnai ard post-shutdown radiation levels in RCS piping

mmmmmmudmg

HWC stat investigations are under way 1o

ident ?asomvon' to some of the problems resulting from the
HWC. A special evaluation wili be made when

Mngcmmmmmumcmu NRC Review
service with lass than IOppmo‘m:‘:edem
Thoevaiuwonuimchdaer NRR/EMCB G. Georgiev

mgu!shmdoun TMMV‘IMMW«!
mwdmnwwmmbﬂw
certification to determine what
advancoshaveboen in this area.”

Page 81 Printed on: 8/18/92
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plant-specific reliabiity assurance program (6.5)

~ Abstract Position NRT Position Action Description
(DSER, p 1.6-8) "The staff concludes that, with the The RAP has been modified (Re 3 | (DSER] See Abstract NAC review Rev 3
exceptions noted above, the reliabidity and availability of Ch 1, Section 6). We consider
requirements establishad in the Passive Requiwemen that the considerations in it ensure
Document are consistent with accepted industry practices and | plant safety.
principles and do not confiict with current

reguirernents and guidelines. They are, therefore, acceptable
However by themselves, the reliabiity and availability
requiremenis do not provide sufficient mformation for the staff
to determine if the ALWR design the EPRI
rsquirements will adequately incorporate considerations
" a manner that wili ensure plant safety and reliabilty.

sterencing
Document ... be required to provide sufficient | ion to
demonstrate that thew RAP will result in a plant that is
designed and will parform in a manner that will ensure piant
safety and reliabilty.”

NRC Review
NBR/LPEB R. Correia

Last
U - 8/6/92

Page 82 Printed on: 8/18/92
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[T Ry e e

nspection of construction activities (7, 11.13)

— Abstract Industry Position “RRZ Position Kction Description
(DSER.p!Jﬂ'TMMCMhMWy, Agres {DSER) See Abstract

chapters Theﬂaﬂuilwmmnsdmmgasrevnuda
specific application for a COL "

NRC Review
NRR/PDST

Last
2% sew

Page 83 Printed on- 8/18/92
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Next Action: none

Status:
B | s B
installed operating-phase security system (7)
Tndustry Position
%ﬁ;ﬂ?? Socmn'loodawhrtdmpm Agree
EPR! raquires the utility to establish

boundumapaﬂdlh-w program. In
-mmduaysa 1991, EPRI detaled
construction and schedule m»mmc
review and the instafied for the
operating phase betore first fuel ing, but thes
milestone is beyond the scope of the ALWR Reaurrements
Document. This will be addressed by the staff duning its
review of a specific application for a
The staff expects that at least toto.umgme!

a icenses for a COL will have
and programs dascribed in its

contingency plan,

aacuntysystm

gm‘mm«- ot

(DSER) See Abstract

Mmgplmhmmmmmm
available for NRC mnspection. Operational status means that
moucumygmmdm n entiraty
when the reactor is operating and will remai.
so. The COL licensee's determnation that operational status
has been achieved must be based on tests conducted under
realistic operating conditions of sufficient duration that

mmmmwum

NRC Review
KRE/RSGE R. Dube

Last -
Update: | ——

Printed on: 8/18/92
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| T e

[ P.1.V-64
rekabitty of moduiar construction (7)

Kbstract
ISER, p 1.7-3) "Spectic licensing criteria addres: ing modular

of the verification testing after the modules are installed. This
will be addressed by the staff during its review of a specific
application for a . shouid the applicant propose use of
these techniques.”

T
aree

Tndustry Position

(DSER) Sea Abstract

MMM

NRC Review
NER/ESGE

Last
Updetag 692

Printed on: 8/18/92
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[ Faves ][] " Coucon e

inspoction and verfication of security iocks robotically (8.3)

Aostract T Tndustry Position NRT Position Action Description
(DSER. p 1 8—3) “The piant designer will perforn: an analysis Agres {DSER) Sea Abstract
to determina the effectiveness f L ,.ng robatic appiications in |
the ALWR Inspection/=¢ veillanca tunctic » M include
madmg i instruments and gauges, perfcr | 2 Tatie-
veysandmaswmradmm [ LAe— SRR
suiveys. EPRI st “es hat the main* nance func. + =
includs steam genera.ur inspection anc maintenanc SO
rod drive removal, radwaste drum handling, sg ' “
consolidation, equiprant decontamination, .n% i ... w i
survsillance and mai'enance tasks. The Rn-e Hramapts
Document specifies that the ALWR will incluse des.
features such as wider doors and asles, rumpa aq modular
construction of equipment and sy ems {for ease of
ui; ent rermoval and replacemen®) o facilitate the use of
ic devices. Table 1.8-4 inciudes "verify security locks™ as
omofseve'a!luncnonstobembubytmm
designer as a candidate for robotic inspection and surveillance
Howev-r, in its letter of May 17, 1991, EPRI stated that
details of the security funcrions to be ormad and the
consideration of replacing a security officer are outside the
copeoltheRequ«emem Document. T.is will be addressed {AC Review
by the staff during its review of a specific application for a

NRER/PSGB R. Dube

Last
Updated: 8/6/92
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P.1.V-66 J I Fretis | pen Next Action: ALWR

PRS-

compliance of design certification appucations with Commission's .~~~ - © suidance (10)
Abstract Tndusiry Position “RAT Positon ~ Acticn Description
{DSER, p 1.10-1) "Section 10.2 of Caapter 1 siates that the {DSER) See Abstract ALWR) Respond to DSER

ALWRA will be designed to comply with the NRC regulatory
raquirements and guidance in effect on January 1, 1990,
consistent with the commitments in Section 1 of Appendix 8
to Chapter 1 of the Passive Requirements Document. EPRI
states that these requirements and guidance include
applicable Commission reguiations specified in Titie 10 of the
Code of Federal Reguiations, general design criteria, NRC
goh’cy statements, regulatory guides, the Standard Review
ian, and other documentation that resolves unresolved and
generic safety issues. Although the staff understands EPRI's
need to *freeze” the requirements it ~ddresses TO those in
effect on January 1, 1990, the staff expects that the design
certification applications will be in o mpliance uith the
Commission's ions and guidance that are applicable
and in effect at time the certification is issued. The staff
will evaluate this compliance during its review of an individual
appiication for final design approval and design cenification.”

NAT Review
NRR/PDST

Last g
Updated: ° o2

Page 87 Printed on: 8/18/92
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P.1.V-67 ] E: e Opn

issue resolution for final design approvai and design certification reviews (10)

Next Action: Al WR

Abstract
(DSER, p 1 10-1) “In addition, issue resolutions that are
different from those arrived at during the staff's review of the
Passive Requirements Document may be developed as the
staff completes its reviews of the detailed design information
provided in the final design approval and design certification
applications, and as these designs are itigated in the design
cenification hearings. Therefore, the staff expects that the

ALWR plant desi will comply with issue resolations
adopted by the staff during s reviews of the final
design approval and design certficaticn ions in

accordance with the requirements of 10 Part 52. The
staff will evaluate this compliance duning its review of an
i Jdividual application for final design approval and design
certification.”

Page 88

Tndustry Posftion

{DSER) See Abstract

jon Action Description
(ALWR) Respond to DSER
NRR/PDSET
Last g/18/92

Undated:

Printed on: 8/18/92
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Status: Ciosed(Cert)

[ rpoves ]

m.tesls. analyses, and acceptance critena (10)

Abstract

(DSER, p 1.10-4) “The staff is devsioping additional
guidelines for the sco; * =nd content of ITAAC, and is
evaluating piiot ITAAC = abmittals based on the GE ABWR
design. A= described in SECY-91-178, "Inspections, Tests,
Analyses, and Acceptance Criteria {iTAAC) for Design
Certifications and Cumbined Licensas,” dated June 12, 1991,
Tier 1 ITAAC will be at » level of detail corresponding to the
Tier 1 design informatior he centified design rule. The staff
expects that the Tier 1 verii Wion requirements will be high
level in nature and will addre: the design at a system
iunctional performance level v detail. Numencal acceptance
critena values will only be specified when failure to meat the
stated acceptance criteria would clearly indicate a failure to
properly implement the design. Wt-le including appropriate

idance on scope and content for ITAAC submiftals in the
%qu&rsmom Document would ensure that each design
submittal provide a complete and adequate ITAAC package
for staft review, ITAAC is clearly the responsibility of the
plant designer during the design centification phase. The staff
will svaluate the proposed ITAAC during its review of an
individual application for final design approval and design
certification ant - application for a combined operating
ficense.”

See issue ILL

Page 89

Postion

{DSER) See Abstract

NHC Review
NRR/PDST

Last :
Updatog: Vo9

Printed on: 8/18/92
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P.1.V-71 | [:3 Status: Open

inservice testing requirements for the essential non-safety-related components (12.2.1, 122 3)

Kbsiract Tndustry Postion
(DSER, p 1.12-3) “The staft conciudes that all passive Chapter 1, secticn 12 of the URD
safety-related equipment, including non-Code satety-related has been substantially revised. For
pumps and vailves, must be tested in accordance with ASME | essential valves and pumps, testing
Code, Ssection XI. The staff may not require the essential is required in accordance with ASME
non-safety-related components 1o meet ail of the safety-grade | Code Section X!.
criteria. However, the staff concludes that there are
uncertainties concerning the iack of a proven operational This should be sufficient to close this
performance history. se uncertainties make the essential issue.
non-safety-related systems and components more important
in providing the defense-in- fo prevent and mitigate
accidents and core damage. The staff is still evaluating *his
issue for the passive plant designs. The specific staff
positions on the inservice testing requirements for the
essential non-safety-related components will be determined
when the staff completes its review of the issue of regulatory
treatment of non-safety-grade systems. Therefore, the staff
will evaluate this issue during its review of individual
application for final design approval and design cerification.”

Page 92

{DSER) See Abstract

Action Description
NRC review this response
NAC Review
NRR/EMERB
Last g
Updated: "

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

Status: ] rt Next Action:
quarterly testing of pumps and valves {12.2.2)
Abstract Tndustry Posftion “NHC Fosition Kcion Description

(DSER, p 1.12-4) "in its lefter dated May 17. 1991, the staff Memmu(sdayandnon-wm See DSER none
requested that the passive Al WR sys:omsbe to but important to investment

accommodate the applicabie ASME Code, Section protection} valves of Passive ALWR

requirements for quanterly testing of pumps and valvos rather 1 systems will accomodate the
thanauowdosagnsmumlycwwmdamwsmgdu'mgcmd ements of ASME Code Section

shutdowns or refueling out . In its letter dated 1. | XI. This includes the possibility to

1991, £EPRI responded to this request by stating that defer the testing in particular cases
fraquencyof!estmgshoudbodﬂotmnedbvsxhiador'as aspermnod by the Code. For

component desi PRA insights, and cesign srstm P;?R IRWST

alternatives. EP Hunhu stated that the ALWH } special and

does not propose to change the manner in which the code are shown in

has been appiied to recently licensed plants. For the reasons lho relevant Chagters of Volume 1.

discussed in Section 12.2.1 of this repon, the staff conciudes

that its position as stated in RAl 210.39(bz of the May 17,

1991, lstter will improve the component re 'abili!& for passive

ALWRs. Therefore, the stalf concludes that EPRI's response

is not acceplable. The staff will evaluate this during s

review of individual applications for final design approval and

design certification in accordance with the above position.”

NRC Review
NRR/EMEB
Last g
pdatnd: 711792

Page 93
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P.1.V-73 ] [:] Ststus: Open S s

check valve testing methods (12.2.2)

Kbsiract Tadustry Posmion NRT Postion Kction P
(DSER, p 1.12-5) "The staff disagrees with EPRI's position (DSER) Sse Abstract (ALWR) Respond to OSER
that a commitment to check vale ing methods requires a
detailed design a::{sw The staff that a
commitment to ¢ valve testing methods should be pan of

the Passive Raquirements Document In additicn, a
requirernant should be added to the list of guideiines from
EPRI Report NP-5479, "Application Guidelines for Check
Valves in Nuclear Power " in the requirament portion of
Section 12.2 8.1 of Chaptar 1 1o state that, in the selection
and the appkcation of vailves, the plant designer shouid also
consider parts clearance, disc stabiiity, and wear relative to
actual ational flow conditions. Pending such changes the
staff will evaiuate this duning its review of individual
applications for final design approval and design certification
in accordance with tha above positions ”

NRC Review
NRR/EMEB

Lag '1 4:
Updated: R~

Page 94 Printed on: 8/18/92
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full-flow testing of check valves (12.2 2)

P.1.V-74 ] E: Swatus: Closed(Cert)

Abstract Tndusiry Postion
{DSER, p 1.12-6) "In its lefter dated May 17, 1961, the staff TMURDmm&aaposnm
requested EPRI to revise Section 12.2 7.2 in Chapter 1 of the roquvn'g uﬁm
Passive Requiraments Document 1o reflect the staff's position w testing of Maﬁoc
ontuuﬂowtestmgdchockvalvuudncrbodmmemt sdetytetatedched(rdvono
in its Au 1, 1991, response, EPRI referred to its position | demonstrate operability of the vaives
as provi in its responses to RAI 210 w@&and i), For under opsrating conditions.

reasons similar to those discussed Rl's response
is not acceptable The staff maintains that testing method
and testabilty are important to reliabilty assurance and that a
commitment to the staff's posiion on full-flow testing of
chacx valves should be part of the Passive Requirements
Document. Pending such a2 commitment, the staff will rey .ew
indwidual applications for final design approval and d=sign
certification it: 2ccordance with the above posttion.”

Page S5

(DSER) See Abstract

NRC Review
NRR/EMEB

Last /19/
Updated: whpe

Printed on: 8/19/92
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| P.1.V-75 | C: Status: Open Next Action: ALWR

Mmmmmmwmmmmmmmmmza

Abstract Tndustry Pooition WAT Position Action Description
{DSER, p 1.12-6) “In its letter dated May 17, 1991, the staif (DSER) See Abstract (ALWR) Respond to DSER
requested EPRI io require the plant designer to commit t test
hydrau'ically and pneumatically operated valves in accordance
with the forthcoming ASME/ANS! OM Pant 18, "Performance
Tostinq of Hydraulic ed Valve Assembiies in LWR
Plants,” and Pant 19, “Performance Testing of Pneumatically
Operated Vaive Assemblies in LWR Plants * In its letter
dated August 1, 1991, EPRI responded to ihis request by
staling that it i1 committed to available and appicabie codes
and standards. At the time that ipment iz designed, tha
piant designer will identify applic revisions cf each
document. This respense is not entirely accepiable. The
staft position is that designs should incorporate provisions 1o
test hydraulically and pneumaticaily rated valves under
design-basis differential pressure and flow. The design-basis
capability of these types of valves will be expected to be
veritiad before instaliation, before startup and periodicaily
through a program sirnilar to that recommended for
miotor-operated valves in Generic Letter 83-10, dated Juns 28,
1989 Pending such a commitment, the staff will evaiuate

this during its review of individual applications for ..inal design NAC Review
approval and design certfication in accordance with the above
positions.” NRR/EMEB
Last
Updated: 8/18/92
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BN GSE | DA fm

techmcal concems regarding MOVs {12 2.2)

Abstract Tndustry Postion WAT Position Action Description

(DSER, p 1.12-8) "Recent industry axperience and the results {DSER) See Abstract {ALWH) Respond o DSER
of NRC mspections of MOV prograins have indicated several
areas requiring attention in the EPRt document. Speci-fically,
in addttion to technical informaiion to be with
each valve described in Section 12.2.2.5 of r 1 of the
Passive Requirements Document, operator ipads as a function
of fluid temperature (subcooling) and seismic/dynamic effects,
as well as precise internal dimensions of the vaive, shoutd be
provided. In addition ¢ consideration of stem
establishing the proper globe valve crientation deacrbod in
Section 12 2.2.6.2 of Chapter 1 of the Passive Requirements
Document, any reliance on a globe valve 1o solate flow or the
use of the valve for throftling should also be considered
in establiching proper orientation. In addition to ensuring that
the valve bonnet and disc wili be designed 1o prevent
pressurization due to hsatup of fluid trapped in the bonnet
described in Section 12.2.2 8.2 of Chapter 1, the bonnet
shoiild be designed to prevent s internal pressurization
3‘reater than both the upstream and downstream piping, ©r

e motor operator should be designed to overcome such

pressurization. EPRI should revise Section 12.3.2.3.3 of NAC Review
Chapter 1 to require that provisions be made for the

measurement of both stem thrust and actuator torque NRR/EMEB

because of the importance of information regardin 2

convarsion of torgue to thrust (e, stem factor). As a

clarffication of Section 6.2.2.1.4 of Chaptef 5 regarding the
capability of isolation valves to close against conditicns that

?;' evist during events requiring containment isolation, the
isoiation vaives should be designed and test-qualified to be
able 10 isolate flow resulting from a pipe break at the
worst-case differential pressure {e.g., a condition resulling
from a faslure to scram the reactor in a timely manner),
because the potential for a break in a line from the reactor
vessel wouid likely be geatest when the reactor pressure was
abnormally high. Pen modification of these sections, the
staff will evaluate this dumg its review of individual
applications for fina! design approvai and design centification
in accordance with the above positions.”

Last g
Updated: = 9%

Page 358 Printed cn: 8/18/82
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R | e Hoeri i

leak rate testing for individual containment isolation valve (12.2.2)

Kbsiract Tndustry Position “WRT Position —Action Dt
(DSER, p 1.12-8) "In its letter dated 1, 1991, EPRI (DSER) See Abstract {ALWR) Respond to OSER
responded to the staff's request by ining that the
requirement described in Section 6.2 2.2 of 'é‘ﬂapm Softhe |
Passive Requirements Document is intended to require the
plant designer to minimize the number of valves thal will be
subjected to Type C testing in accordance with ix J 12
10 CFR Part 50 rather than to set down the type of lesting
required for CiVs. EPRI's response also referred to
DS:ﬁtion 12271 of Chaptotv": of the Passive Requirements !

ument, which requires plant designer to provide for

testing of essential valves in accordance with ASME/ANS!
OM Part 10. Furthermore, EPR! stated that the designation of
specific inservice testing irements is beyond the scope of
the Passive Requirements ment and properly belongs it
design certification documentation. The staff disagree.: with
EPRI's position that the designation of specific inservice
testing requirements is beyond the scope of the Passive
Requirements Document. For the reasons discussed above,
the staff has aiso determined that EPRI's response will not
result in individual CIV lsakage rate testing and is, therefors,

not acceptable. The staff will avaluate this durin? its review NRC Review
of individual applications for final design approval and design
certification in accordance with the above staff position * NRR/EMEB
NRR/SPLB
Last 4l
Updated §/18/92
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P.1.V-79

baigad

frequency and extent of disassembly and inspection of safety-related pumps (12 2.3)

Next Action: NI

Abstract Position N T Position Action
(DSER, p 1.12-10) "In its lefter dated May 17, 1991, the staff | The Passive AL will not have (LSEP) See Abstract NRC review this res onse
requested EPRI to provide a i 0 periodically satety-related pumps. Essential
disassemble and inspect all m pumps. The staff pumps will be i and tested
requires, as a minimum, 2 commitment tc develop a program | according to ASME Code Seciion X1
that will establish the freq and the extent of A program to establish the frequercy
disassembly and inspection of safety-relatac pumps, and extent of disassembly is not
including the basis for the frequency and the extent of each required for non safety-related
disassembly. In its letter dated August 1, 1991, EPRI pumps.
responded to this request by referring ic its position that was
provided in the respenses to RAls 210.39(c) and (d). The
staif's evaluation of these responses is discussed above.
For similar reasons to those discussed above, the staff will
evaluate this issue during its review of individual applications
for final design approval and design certification ™
NRC Review
NRR/EMEB
Last a/
Updated: e

Pag= 100
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P.iA.O-1 C: Sistus: Open

reponing of core-damage-frequency results as mean values (1.7)

Next Acton: NG

Kbstract Industry Posiion —NRT Pasition Action Description
(DSER, p 1A.1-9) "The staft requires that the EPR! guidance The URD will be changed to require (DSER) See Abstract NRC review pen & ink
be revisad to require reporting of mean value “mean value core damage frequency change
cure-damage-frequency results, wherever possible.” wherever possible”
NRC Review
NRR/PRAB
Last
Updated: —

Page 1
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point-estimate quantification (1.8}

P1A.0-2 S Ststus: Open

Abstract
{DSER, p 1A.1-9) "Aa noted in Sections 1.9 and 6 of this
DSER appendix, a point-estimate guantification by itseff is
not adequaie and must be supplementad by an uncerta nty
analysis with uncentainties propagated frc m basic event
uncerntainties, including uncertainties on phanomenological
issues "

Tndustry Position
We feel that the nost appropriate
oech to deal with the proolems
uncertainty is to perform an
extensive set of censitivity studies
However, the URD will be modified
1o require a propogation of
uncertainties for dorminant sequences
in the Level 1 PRA.

Page 2

NHRT Position Action Description
{DSER) See Abstract NRC review pen & ink
change
NRC Review
NRE/PRAB
Last
Updated: P

Printed on: 8/18/92
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ineart 1 (AG) innari 1 (retionsis)

13 QUANTIFICATION QUANTIFICATION

Point estimates of the risk measures of interest To the extent possible, these point estimates
shall be obtained. To the extent practicabie, these should be mean values, or values that are

point esticnates shall be mean values. Where consistent with mean values. Where point
formal propagation of uncertainty is not estimates are used lo characterize risk results, the
performed, the point estimates shall bv cbtained by mean value is the representation that is most
propagating mean values for primary events. commonly used. In cases for whuch the

meaningful propagation of probability
distributions to calculate an actual mean value is
not possible or not practical, use of mean values
jor the input parameters provides the most
consistent and meaningful results.
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VOLUME lii, CHAPTER 1, APPENDIX A PRA KEY ASSUMPTIONS AND GROUNDRUﬁ/

e — -
—— =

I ESTIMATE QUANTIFICATION (CONTINUED) Mm (CONTINUED) T

4 in the event that the PRA anaiyxis choose 1o
| cedainty distributions for primary averts
\ gence quantification the ¢
\ usad for comparison

Soms PRA analysts may choose 10 perform a more rigomes

: propagation of the sources of uncertalnty that can be aasly
frequencies shali be reprasented In a2 quantfteilve manner [n such cases, the cat
risk criteria presented culsted mean vaiues shoidd be compered 1o the risk crilerta

. in Chapter 1, 141 rather than some ci'wr parameter of the distribution (such as
b the median or 95ih-percentlie value] The Juaitetive evaius /
== e -~-——-—--——-~—~—-'—r—~\_\\\ MM‘I&MMWM however, for the _,/"
1.4 UNCERTAINTY TREATMENT UNCERTAINTY TREATMENTY o
A carelul essessment of the potential Impect on risk due 1o U A thorough understanding of important sources of uncerain 3
certaintiss shall be made as outlined below ty is essential (o & proper perapectiva on the risk resufts and

Insights. Although point estimete valuee wil be used for com.
parison 1o the quantiistive cbjecthvas, | s Important that thes
context be clearty established insights galned fom an as
sazament of uncerlainties may approg istely resuit in sddiion
s or difinrent, risk-based dacisions regarding particutar

e o Ty design lestures.
’// LAy )wmwm 3 Many o the most imporiant sources of uncertainty dc nat a
: 1/ the PRA- This analysis shall, as & minimum, irvolve Cie iden- readily ‘wnd the: nsatves 1o meaningful quantitative teatmor:
- ‘ tification and description of the potentially knportant sources it ls Important that the analysts give carefud, s, Ttamatic con
(A/Vuu" of uncenainty, and an assessment of the significance of these sideration o the sowrces of uncertainty that could be Impor
Y uncertainties with respect 1o the results and conclusions of the ant und 10 1he Impact sach of these sources might have on
Z/,‘ PRA the resufts.
p— 'y R L= ’ Sectior 12 7 of NUREGYCP- 2300 (Ref 2) describes methods
/T guanhtnhin anctatmind, GS5essmty | for such aralysi, and Section 1232 of NSAC60 (Rel 4
, . on of a qualitative
L $lu\[I e QUV/IW }d . $L-. & provides 1 application of a o uncenainty anatysks

——

L

——

Page A 18

onrgnre__ — Assumpson(Grounsse Rasmay fe.
: / POINT "
o

Ire9 C89 S19 XV4

'SONYS

NI

"o

HATVINDT ewe

rod



insert 2 (AIG) inseri 2 {rationale)
141

Quantitative assess~ _.ats 0« uncertainty shall be Quantitative assessments of uncertainties can supplement
performed, to the cxtent that they are practical and paint estimates of risk by providing important
meaningful. The nature of the quantitative perspectives on the results. The nature of these
uncertainty assessments for each element of the quantitative assessments should be commensurate with
PRA is defined in Section 6. the ability to characterize uncertainties and the

mearingfulness of the results obtained, as described in
Section 6.
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VOLUME Ili, CHAPTER 1, APPENDIX A: PRA KEY ASSUMPTIONS AND GROUNDRULES

Parggraph No

Assumption/Groundrule

Rationale

J

r,
/
-

1.4
142

15

1.5.1

UNCERTAINTY TREATMENT {CONTINUED)

The gigeli@tes uncentainty analysis shall be supplemented by
a series of quantitative sensitivity studies that investigate the
potential impact of particuiarty imporntant uncertainties. Fur-
ther specification of potential sensitivity studies is provided
throughout the remaining guidelines presented in this docu-
ment, and is summarized in Section 6.

DOCUMENTATION
The PRA shall be thoroughly documented, as outiined belov

The models, data and assumptions for each pertion of the
PRA shall be formally documented to a sufficient level of detail
such that an independent group  sd recreate the results
with a minimum level of interaction with the original analysts
This documentation shall include at least the following:

» The reviews made of industry experience and of the plant
design to arrive at a comprehensive set of inktiating events

o The system interactions and success criteria that form the
bases for the cors damage event trees.

e The system faull-tree (or equivalent) models. including
assumptions regarding design detaiis not yet avadable,
types of fallure modes included and excluded, the
treatment of dependent fallures, reviews made for human

interactions, and coordination with the reliabliity data base

« The details of the human reliabiiity analysis, as described
later in Section 2 9.

Page A 1-7

UNCERTAINTY TREATMENT (CONTINUED)

Quantitative sensitivity studies provide a further important
perspective with respect to the potential effects of variability

In assumptions, parameter values, etc on the risk measures
of interest  Investigating important issues that lend themsel-

ves o quarntitative treatment is a necessary element in risk-
based decision-making concerning the designs

DOCUMENTATION

Documentation of the PRA at this level is important for
seveqal reasons, including establishing credibifity with the
NRC and other reviewers, ensuring that the PRA is sultable
for use as a "living model” of *he plant, as called for in Sec-

tion 11.6 3 of Chapter 1, providing the information needed to

support the development of the Reliability Assurance Pro-
gram; and supporting the plant reliability and avallabitity
analyses

More extensive guidance on documentation for PRA can be

found in NUREG/CR-2300 (Ref 2), NUREG/CR-2815 (Ref 3).
and in Documentation Design for PRA, £PRI Report NP 3470

(Ref. 43)

=]



VOLUME lil, CHAPTER 1, APPENDIX A: PRA KEY ASSUMPTIONS AND GROUNDRULES

Faragieph No Assumption/Groundriude

Ratonsis Rev

& UNCERTAINTY AMD BENSITIVITY ANALYSES

shall be pedormed for o

that s jixiged reiatvely ‘t
or are mpontant 1p the

o These shail inchude

. )‘\,,. aspects'fom the areas The

w/a.l" /uuﬂn y be or depending on the

B nature of the lssue addres 7
W

.

E1 ANALYSIS OF SYSTEMS AND SEQUENCES )

(/2‘ Mfmm may b\o"d particuiar importance with respect 10 the
— sstimated frequency of cors damage 'nclude the following

*4{.,;-, Pomao—fk ag LJ. A C‘Q

#.1.1 Freguencies of rare Wiiating events that are Important con-
tributors 1o risk, and any inltiating events whoss frequancies
are aszeased to be low reiative 10 similar everds for other
nuclear power plants, or that are unique 10 the passive plan
designs

Page AG-1

>

UNCERTAINTY AND SENSITInIY E:. 8
on (ataas ‘:36

A compiehensive et Is needed 1o pro-
vide adequaie with respect 10 uncenaity in ihe
PRA resulta and the signficance of potsniial contritngors 10
risk  As discussed In Peragraph 1 4 such studies are con-
sidered 10 provide more meaningful input 10 the plant desig
ner and 10 decislon-makers regasding the arsas the! ere .nost

Impornant with respect lo section describes e

ANALYSIS OF SYSTEMS AND SEQUENCES 0

These e primary aress thet may be or 0
ars be o

T of

reasons, 1

Inkinting everis with very long reciutence intervels inherenty Q

have the potentiai for large uncenainty. For some Inftisting
events feslirse unique 10 the Dassive plart may warrant
tower best estirnate fraquencies, these should be explored so
that the rationale for and effects of the lower lrequencies am
adequately understood end communicaled
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INSERT A
Uncertainties in the resuits of the PRA shall be
investigated through appropriate quantitative and
qualitative assessments. Propagation of

uncertainties shall be performed where it is
feasible and provides useful mu)m’m/

and qualitative sensitivity studies shall be
performed where propagation is not practical, or
where the uncertain issues do not readily lend
themselves to quantitative treztment.

INSERT X
For the fre quency of core , probabality
dmtribuﬁomahaﬂbedevelopcdfore.chofﬂu

primary events in the plant models These
distributions shall be propagated to provide a
quantitative characterization of both the mean
core-damage frequency and uncertainty assocated
with that frequency.

This propagation shall be supplemented with well-
defined sensitivity studies to investigate sources of
uncertainty that do not readily lend themselves to
quantificabon.

Areas that mav be of particular importance...

(,Ja.-e,-«‘ud& y /PAA}.

Propagaticn of probability distributions for primary events
in the level 1 of a PRA is a standard task in most
PRAs, ~nd is relatively straightforward to acoomplish. In
addition to providing further insight into the
features of the plant design important to risk, the
propagation of uncertainties its the mean core-
damage frequency to be calculated. This allows accounting
for correlations among the failure data that could cause
the propagation only of mean values 0 result in a result
different from the mean core-damzge frequency.
Sensitivity studies are 4o 2 more effective means to
investigate “modeling” uncertainties, and to consider
altermative views of some reliability data.
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ALWR/NRC OPEN ISSUES

P.1A.0-3 | C: Status: Open Next Action: ALWR

quantitative treatment of uncertainties (1.9)

Abstract Tndustry Position WRT Position Action Description
(DSER, p 1A.1-11) "The Passive Requirements Document See F1A0O-2 {DSER) See Abstract NRC review the response to
shouid provide guidance and a framework for systematically P.1AO-2
conducting and interpreting analyses and for

identifying those issues that require further consideration in the
context of a quantitative uncertainty analysis. Essential
slements of this framework that should be specified in the
Passive Requirements Document include: (1) initial screening
of issues for applicability to ssive design, (2)
sensitivity analyses to further degnoata issues of potential
risk significance, and (3) systematic analysis of issue
uncoﬂan:l as part of a oader assessment of uncertainty .
the overall risk measures. It should be noted that the
treatment of uncertainties for Leve! 2 issues need not be as
extensive as that of NUREG-1150, but must be such that
the staff has reasonable assurance that the PRA reflects the
significance of koy actions, events, and phenomena for the
plant design and the affectiveness of the accident-mitigation
systems.”

NAC Review
NRR/PRAB

Last 745/
Updated: i

Page 3 Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.1A.0-4 | C: Statas: Open

guidance on presenting results of PRA (1.10)

Kbstract WAT Position “Action Description
(DSER, p 1A,1-12} "in addition to the guidance in Thestaﬂaskston)ocd alz‘prmm {DSER) See Abstract NRC review !
Section 1.5, the Passive Reqguirements ument should some resuits The URD will change
require reporting of the following: modified to take that into account.

“ the frequency of challenging passive decay heat removal

(ﬁ:sswe residual heat removal or csolaim condenser), and
leading contributions to this frequency {the combinations

of fadures most likely to cause t!m event)

” the frequoncy of the passive inventory makeup

systems, and the leading contributions to this frequency

¢ the frequency of challenging the ation function,

and the feading contributions to this frequency (for some

designs, this will be the same as challenging passive

inventory makeup systems: for others, it will not)

* the conditional probability that the depressurizaton function

will fail to reduce the reactor coolant system pressure to the

point at which gravity injectior can function as designed, and

the leading contributions to this event

“ the conditional probability that the staging of the

depressurization will {ail in such a way as to affect the fuel

adversely {(8.g., excessive biowdown caused by opening too

many vaives or the wrong valves lirst), and the resulting

occupational exposure to the workforce

® the frequency with which depressurization will actuate

spuriously, and the leading contributions to his event

° the mathod of truncation used in the quantification process

In addition, the Passive Requirements Document shouid
provide PAA guidance on providing a thorough assessment of
the conditional probability that the sources of gravity injection
{core makeup tanks, incontainment refueling water st

tank, GDCS, etc ) will, for some reason, be unable 1o perform
their functions as required (e.¢., lack of inventory, improper
chemistry, human error, leaks)."

For the last additional remark about
the conditional probabdity of failures
dtheddhmnsowmofgavﬂy’
injection, t has no reason to be
written in the par-  aph “form of
results® and should be put in another
place. Moreover some sensitivi
studies have aiready been for
g\atpurposehsecﬂons.tzand
1.3.

Page 4

NRC Review
NRR/PRAB

Last 18/
Updated: e~

Printed on: 8/18/92




VOLUME Hil, CHAPTER 1, APPENDIX A: PRA KEY ASSUMPTIONS AND GROUNDRULES

Paragmph No.

Assumption/Groundruie

Rationale

1.5 DOCUMENTATION (CONTINUED)

152

1.53

« The data base used for Initiating avent frequencies, com-
ponent fallure rates, common-cause fallure rates, and
maintenance unavallabliities, including an assessment of
the appiicabiiity of avallable data for particularty important
fype. of events or components.

« The seouence guantification process, including how any
truncation was applied and how sequence-specific
aspects such as recovery events were handled.

« The developmenit of the containment event tree and the
rationale for events included and excluded.

«» The bases for the selection of best-estimate values for the
events in 1he containment event tree and a discussion of
the potential ranges of these values.

« The bases for the source-lerm characterizations.

The results of the PRA shall be compiled and presented in
such a manner that they clearty convey the quantitative risk
measures, the aspects of plant design and operation that are
important contributors 10 those risk measures as well as those
responsibie for limiting risk, and the effects of important sour-
ces of uncentainty.

The formal documentation for the PRA shall include a sum-
mary of the manner in which the PRA effort was integrated
into the design process. Specffically, it shall discuss any sig-
nificant design changes or decisions made based at least in
part on use of the PRA models and data.

Page A 18

DOCU SENTATION (CONTINUED)

Clear explanations of the key results is crucia! both to proper-

ty characterizing the comparisons of the assessed risk
measures to tie overall safety criteria for the plant design, as

well as 1o understanding th significance of the results in a

qualitative manner. The discussions of results should be aug-

ter 13 of the PRA Procedures Guide (Ref. 2).

/Mdthemdmemhmdedmwm
Is required by Section 11.6.3 of Chapter 1. It Is important to

demonstrate that the design process appropriately benefited
| from the insights available from the PRA.

\

\

\ *\
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In order to understand the significance of the results with respect to passive plant
concepts, the docum itation should address and describe the quantification of
specific events such as: 1) the frequencv of challenging passive decay heat
removal and important contributions .. this frequency, 2) the frequency of
challenging the depr 2ssurization function and the passive invento, . makeup
systems, 3) the frequency of spurious depressurization, and 4) the conditional
probability that depressurizaton will fail or that the staging of depressurization
will fail (e.g., excessive blowdown caused by opening too many valves or the
wrong valvess

e T PSS N | N W eep——— Y N RN -



ALWR/NRC OPEN ISSUES

[SSHEET gy e

gudance on modeling detail required to represent passive system behavior (2 1)

“Kbetract Posttion NAT Position
(DSER. A 2-2) "EPRI shouid provide guidance that states | The asumes that the {DSER) Ses Abstract NRC review this response
in the Passive ! Document functional operation of passive
regadngmdolingsﬂumbvddm systems have o be demonsirated
and that more careful and detaded modeling of some | on a deterministic basis (testing '
symms{eg, consideraticn of a continuous or more finely programs for axample. } i
mamwmmy
may be necessary to adequately represent system behavior ;
The probabilistic tool can not be
used to make assumptions regarding
the design
charactenistics of passive sysiems
istic analysis is based on
the iities of falure of the
different components vhich iead to
physical consequences based on
or determinustic studies. The
PRA will use the testing nformation
and studies generated for designing
the systermns ) the extent possibie
NRC Review
NRR/PRAB
Last 745/02
Updated

Printed on: 8/18/92






VOLUME 1il, CHAPTER 1, APPENDIX A: PRA KEY ASSUMPTIONS AND GROUNDRULES

Paragraph No.

Assumption/Groundruie

Rationaie

268 MODELING OF DEPENDENCIES

The potentiai for dependent fallures shali be considered in a

comprehensive manner and shall be treated quantitatively
using the best avaliable methods. The type= of dependercies

that shall be treated explicitly are outlined in the following para-

MODELING OF DEPENDENCIES
Dependencies have the potential 1o defeat redundancy In the

design, and they deserve careful attention in PRA. This is par-

ticularty true for the ALWR since the greater degree of redun
dancy called for in the design requirements would tend to

o

graphs make dcpendencies refatively more important It is particutar
fy important to understand the potential eflects of such de-
pendencies on an integrated level for the plant
2.6.1 Sequerce Functional Dependencies Sequance Functional Dependencies 0

Sequence functional dependencies shall be incorporated into
the sequence event irees or equivaient sequence logic. These
functional dependencies indicate the effects of the status of
one system or safety function on the success or faillure of
another, or of the same system in different configurations

This is required for proper modeling of the sequences Bath
success and failure of a system can aflect the perfarmance
of another system and the same system In a different cca-

figuration or roie

“‘__;—- P e “‘_W<( "'A& -fm‘( 7—-/!”-1 m?

and/or performing daferent safaty functions. Functional de- : & B T Fotng e
pendencies between systems or functions responsible for core .(...-.sl‘uuh*""&"“;:’“f o . /; e :
and systams shall be modeled ! _angesh e AMI‘ he e ¢-!-J_ o Asvpeant
ke - nS2rac Cim 5««:— ~nd A'm‘*? w:u&mﬁ&u} ‘ . 5

26.2 inter-system

encles (e g, through electric power, cooling water, interiocks,
permissives, stc } and functional depenrdencies (e g . ambicnt
cooling adequate net-positive suction ..-xd, etc ) shall be in-
cluded explicitly in the system fauit . % 1 other models.

inter-system Dependencies 0

Shared support systems or other inter-system dependencies 0
may result in bypessing intended redundancy or diversity in
the systems designed to prevent core damage

PageA25



ALWR/NRC OPEN ISSUES
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guidance for developing the success cntena for passive systems (2.3)

Kbstract Tndustry Posiion AT Position Kction
(DSER,p 1A.2.2) "The stalf believes that the fundamental Rk is nct the roie of probabilistic {DSER) See Abstract NRC review this response
differences between active and passive concepts will studies to ¢~ine the success criena,
nacessitate a different approach 1o defining SUCCeSS but rather the role of determemstic
critena, and that the Passive Woocmma studies studbes .or
provide additional guidance on this aspect of the PRA" example ) w analysis will
have 1o be done o detesmne the
success criteria of the plant taling
into account active systems, passwve
mmdmonponbb
nteractions. It will be a large
number of studies. but the approach
is not difterent from the current
process.
NRC Review
NRR/SRXB
Last 25
Updated: 771592

Page 7 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES

T — | —

requirements to address those imporiant passive design-specfic areas of uncertanty (6 1)

Next Action: Al WR

—

Abstract
(DSER. p 1A.6-2) "The stalf requires EPRI to |
ca on how 2 full analysn poﬂormoc
or the Level 1 portion of the with uncenainties
from basic events. including intiating event
frequencies. data, common cause/mode failure, success
criteria, and human error ”

See PI1AO2

Position

“WAC Position Action
{DSER) Sae Abstract See P.1AO-2

NRC Review
NRR/PRAB

Last 74502

Printed on: 8/18/32
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mmummmm(sz)

Abstract Tndustry Position “NRC Postion
{CAN NOT FIND THE REFERENCED SECTION "8.2° HENCE NOC should clanfy this “issue® (DSER) See Abstract NRC ciarify thes issue
CAN NOT DETERMINE THE ISSUE -JDT 4/26/92)

NRC Review
NRR/SELB J. Lazevnick

Last 7150
Updated .

Page 10 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES

. s |, o e Bt

ustification of mssion times and success critera (2.10)

— Abstract Tndustry Posrion RWRC Position Kction Description
(DSER, p 1A.2-9) "Although the risk significance of long-term (DSER) See Abstract {ALWR) Respond to DSER

that the Passive Ruquirements should be revised

1 require that (1) the scope cof the PRAs performed for

passwe plant be expanded to include treatment of

the plant evolutions and system functions (active and

passi 2} necessary to bring the reactor to {a} cold shutdown NRC Review

dmmmuwm&wkz)m NRR/PRAB

must be reflected expiicitly in the and function
ulhave(m ,‘mgg;m — will
critaria o be i plam designer and
be reviewed by the staft as part of the final design approvai Last g/19mp
orocess for each passive design PRA” Updated



ALWR/NRC OPEN ISSUES

] P.1A.V-3 | D Stetus: Open Next Action: ALWR

reliability data (2.11)

Abstract
(DSER, p 1A.2-11) "Reliabiiity data for od ‘but (DSER! See Abstract {ALWR) Respond % DSER

I
§
%
f

regarding
nonsately-relatedsymtorthopmmpMMs
This is an cpen issue that must be satistatorily rescived
bcﬁmﬁes!aﬂcmcombtensrevmdwponduAto
apter 1.

NRE/PRAS

Last g9/
Updated -

Page 13 Printed on: 8/19/92
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: Status: Closed(Cert)

| P.1AV-4
review of core-damage-sequence binning i4.1)

Abstract
(D%%%p?k&!)'lns.cmnvl dWAmChm
1 states that core-damage sequences
be binned ( Hmwm“md
must be de-ﬂmamm
nammmmm:omm
and source term phenomena. EPRI requires that the
defintion of bins provide a means to ensure that the
delineation of core-damage sequences 1s discriminated
smscwnﬁyblﬂord ch«bvddowmmm

moamo' u\ommdmmmd
{2} an addt: mndga‘tmmwbtm
in-plant analysis. The binning i
procedure to limit the number of
performed. As EPRI states, # is necessary that all
sequences within a bin lead to similar effects with respect to
containtnent and source term phenomena  The staff will

review core-damagamc binning when the
design-specific PHA is submitte '~

Agree

Tndustry Posfion

WhZ Position

{DSER) See Abstract

Kction Description

NRC Review
RBRR/FRAB

Last 747/90

Printed on: 8/18/92
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i) e

verify that the reference site parameters :dentified in Annex B are consistent with the revised 10 CFR Part 100 (5.2)

Kbstract Tndustry Posttion RAT Position Kction Descriphion
(DSER, p 1A.5-2) "As part of design certification icr each * Anrex B has been modified | (DSER) See Abstract NRC review the mod¥ied
passive ALWR, the statf will require ALWR vendors to 1o be consistent with 10CFR100 Annex B(Rev 3)
provide an assessment of additional risk meastres {such as » The paragraph of the DSER seems
person-rem, and early and latent fatalties) o support the to ask to ~ut data on bounding NRC clarity second concem

vendor's assessment of Severe Accident tigation Dasign popuiation in the URD. We need
Alernatives (SAMDAs) for the ALWR design. Metsorclogical | this request clarified

data alone is insufficient to calculate these additivnal risk
measures, and will need to be supplementad with bounding
popuiation data. such as that provided in Reguiatory Guide
47"

NRC Review
NRR/PRPE J. Lee

Last
Updated 8/19/92

Page 18 Printed on: 8/19/92




ALWR/MRC OPEN ISSUES

|

i | P1A.V-9

differences in computer codes used for calculating offste consequences (5.2)

Kbstract
(DSER, p 1A.5-2) "ection 5.2.2 of Appendix A to Chapter 1
states that ether MACCS or CRAC2, or another suitable

charactenzation of the consequences of severe accidents, the
MACCS code an « over CRAC2 and s
prefarred by the staft for calculating cancer nsk. The

gﬁntmm@&mwua&mv&
IR 2
The BEIR V rasults indicate a higher cancer nsk from low
ummmim:mmauuwaenmw
The results of BEIR V study shouid be taken into account
in the calculation of health eftects. The staff is prepanng an
addendum to NUREG/CR 4214, Revision 1, Pant li. to
address the modification of modeis from recem
reports on the health effects of ionizing . The nsk
coefficients for {atal cancers would be approximately doubled
or tripled by the model modifications (
w11,7m.MJ.M4Tw.bMKM
Carr, “Evaluation of Recent

Low-Level foni Radiation™). Until these modifications are
incorporated into v

CRAC2 is acceptable, but that the sffect of model
differences must be taken into account in nterpreting risk
results. The staff will address this ssue during its review of
an individual application for final design approval and
certification.

|

Agree

Industiry Position

{DSER) See Abstract

NHC Review
NRERR/PRPE J. Lee

Last 7747
Updated: -

Printed on: 8/18/52
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e e

L P.1A.V-10

source terms or rep-asen’ ‘ive accdent sequences are bounded by the physicaily-based source term (6 3)

Abstract
(DSER. p 1A6-5) "ia a Fabruary 7, 1991 response to an NRC
cmlm-umcmg
g'Ecv-m -181, mmmmmmm
Mmamdﬂ%“hmml«

for thew actual standard
Mw:mmmMMm

term in the However, no mention of
the need for memmmm
assessmant is made in Appendix A 1o Chapter 1.

hmmﬁmmywmﬁdgmafmm
mmmmkemwm “as pant of m

on-going source term development, adddional gmdmca
provided to ensure that this check on the
source term relative to those derived in the usrnach

By letter dated March 19, 1992, EPR! subsequently provided
a new section 4.6 to Chapter 1, Appendix A which re Jires
that designars contirm that the PRA scurce terms for
representative accident sequences for thew ‘ssign are
bounded by the physically-based source term used n
calculations  The staff considers this acceptable. and
wall this as part of the design cantification
review for sach AL PRA"

Page 20

WRC Position
(DSER! See Abstract

NRC Review
NER/PRPB J. Lee

Last 1992
Updated: S

Printed on: 8/19/82
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VOLUME Ill, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Paragraph No

Reguirement

24
241
241

2412

MITIGATION
Source Term Definition

A physically based source term shall be used as the passive
piant accident mitigation feature design basis as defned for
each standard plant design in Appendix B

The Fiary Deigner shal
avend as the basis ior
source the source term for

mhwwum

that. for the corg damage
Standardizsc plant
tarm in Appencix B

Pl ¢ t”

i; e, '

Page52 14

MITIGATION
Source Term Definition

A physically hased sowrce term is being requiked as the
design basis for the Passive ALWR in order 1o factor in the
source term experience gained ir. nearty thirtv years sirce
TID 14844 was issued The physically basec scasce term
also provides coupling of tha sourcs term and contsinment
thermal hydradlics. thereby asswring » mare consistent ra
tional basis lor containment desig  leatures and mitigat! »
SYSIams as woll 85 3 SN TR N SangE Y [fare
gr>Since sach standard plant design wil be differact the
assoctated physically based soi7c s term will be specific 1o

that design

Apperviix 8 defines the physically based source term ior a
passive PWR and a passive BWR meeting the ALWR require
maents.  The report. “Estimate of Physicaliy Based Sowrce
Term for Passive Advanced Light Waler Reactors.” provsies
the basis for the various aspects of the Appendix 3 source

tlerms

This is pecessary 10 assurs that the aciual standardized piant
design and tealizes & n with the specfed
SORETe letm






ALWR/NRC OPEN ISSUES

| P.12.0-1

BEER Db

Next Action: NFC

source term basis for designing radioactive waste sy tems and evatmtion of offsie effiuent radicactive nuciide concentration (2 2 2

Abstract
(DSER, p 12.2-9) “the staff concludes that EPRI's source
terms for the of the radicactive waste processing
systems given in Documen* Table

12.1.1 are inconsistent with Sections 1" 2 and 11.3. The

: Document,
and the 100,000 uCisec noble gas release rate (30 minutes’
decay)fmﬂnd’gamnfaaawnmecﬁdnh

Regquiraments ument are inadequate bases for
desigming radicactive waste processing systems and
evaluating offsite radicactive nuclide concentration in effluents
in accordance with the lim#s spacified in 10 CFR Pant 20"

We will modify the URD to requrs
use of SAP 112 and 113
unmodified for regulatory conformance
evaluanon

(DSER) See Abstract

NRC Review
NRR/SPLB Chandra

Last
o 8/6/92

Printed on: 8/18/92



VOLUME I, CHAPTER 12:

RADIOACTIVE WASTE PROCESSING SYSTEMS

Peragraph No Requirement

1.5 POLICY STATEMENTS ¢

ALWHR program policy statements regarding radioactive waste processing 0
systems (RWPS) follow They are intended to assist the reader in gaining

an understanding of the requirements given in subsequent sections ard

the approach that was taken in their formulation.

151  Good Nelghber Policy 0

The Good Neighbor policy as stated In Volume | I that the plant be & 0
gucd neighbor 1o s surrounding environment and popusation, and re-
quirements to limit radicactive releases from normal operation shall be

defined The radicactive release limitations will apply 10 solid waste ship-

ment quantities and radicactive liquid and radicactive gaseous release

quantities 10 the environment

Volume | top tier design requirements which apply 10 radwaste are the fol- 0
lowing Plant Characteristics

. ligenss 3 . Th?duionbmuovndbonctm“mprocmhgm;mn“ 2
M — N te consistent with regulatory requirementsy, For purposes of nor- A ¥, NUREG
e[ ted " malloperation performance evaluation, the Designer shall utilize elther- ’ Al '
! ANCHANG48:1.0r 025% laked fuel for PWRs, and & noble gas release  ~~ / ° TGad
rate of 15,000 uClsec at 30 minutes for .WHI.M% Reviwsw Fi&uis
w—’ s, (1l Gased 11, &
« The ALWR shall be designed and constructed so that the amount of 0

radicactive gaseous liquid and soid waste released from the plant
shall be equal 10 or better than comparabie values for the 10% best
plants of the same type (1., BWR or PWR) currently operating in the
us

In order to specity the design requirements 10 limit radioactive releases of 0
liquids and Qases, operating plant data were obtainad from the then most
recently availlable (1984 and 1985) annual reports of the radioactive

materials released from nuciear power plants in the US. (NURE _./CR-

2807). The 10% best PWR and BWR plants were determined for both

paseous and liquid releases This data base does not represent the

plants operating in the U S at the time of these requirements, however.

the data chosen present an sdequate goal

This data source gives nefther fuel Jsakage Information nor the relative 0
amounts of radiocactivity released from gaseous radwaste and from ventila-

tion air sources It is thus not possible 1o define the specific basis for the
performance of these plants Nevertheless, on a comparaiive basis, the

10% best plants were established and are 10 be used as a reference condi-

tion for use In evaluating ALWR designs

Page 1216



Table 12.11

FUEL SOURCE TERM FOR RADWASTE SYSTEM DESIGN

o

P

Vs
PUEL LICENSING EVALUATION SYSTEM OPERATIONAL
SOURCE I\EBM RADWASTE PROCESSING PERFORMA/NCE EVALUATIOM
/
\L 10CFRS0  10CFR20 /
\\ m ’ //
PWH L%
% Fuel Defects \ 0.025%*
ANSIANS 18.1* yos**
BWR
uClsec. @ 30 min. decay 16,000**
ANSI/ANS 18.1* yes**
uCch\@ 30 min.
decay "\
N\
\
ANSI/ANS 181 ically updated to rcflect cumulative experience and Mgy be revised prior 10 the

finalization of gry design. The version of ANSI/ANS 18 1 used for design
consistency with NUREG.0016 and NUREG-0017 and, i there are any substantive
eonsimm with NRC evaluations.

T’O»lom may use efther the source terms in ANSI/ANS 18 1 or the value indicated Irm table

/DC 47{‘4 ‘f-/bu\ 7[0\/)/{

Page 12.1.7

Rev. 2




VOLUME Iil, CHAPTER 12:
RADIOACTIVE WASTE PROCESSING SYSTEMS

Requirement

Rey

Paragraph No

1.51

poes of tuel of Table-4a-4+4 are 10 be
S o e

~ Weoit uqtl..i.-r,':(

Good Nelghbor Policy (Continued)

it should be reallzed that the amounts of redicactivity released to the en-
vironment via the liquid and gaseous pathways are 8 measure of the de-
gree of fission product Input from fuel defects and of radioactivity Input
into ventilation air via valve and other radicactive equipment seal leakage
The radioactivity removal mechanisms of the liquid and Qaseous radioac -
thve waste processing systems serve 10 limit and control release of
radioactivity  To properly design the systems 1o meet specific goals
beyond the regulatory requirements Rt is necessary 10 spectfy the extent
of tuel laakage and Input of radicactivity into ventilation air. To this end

It Is expected that design 1o releases based upon these values wi' com-
pare favorably with those of the “u% best operating plants. Reas.ns for
this are. The ALWR requiremer (s provide & number of features 1o
eliminate or reduce Input of rac loactive substances Into the liquid ar d
gaseous radwaste systems of (Mo the environment  These inciude valve
designs to minimize leakage int» ventiiation air and Into liquids, a goul of
zero fuel laakage and minimal fus' manufacturing defects, materials /m-
provements 1o limit Cobalt 60 production, and s Requirements A this
chapter for the radwaste systems, elc (See Appendix b )

For the solid wet and dry radioactive wastes volumes were dertved from &
study by Sargent and Lundy using EPRI reports NP3370 and NP5S526 as a

foundation.
The norms of Hurtormance based upon the best operating plants are:

GASEQUS EFFLUENTS
Policy Basis BWH PWR
Total radicactivity, excluding 2000 Cl. Ay, 200 Cifyr.

tritium, will be equal 10 or
lower than the 188485 10%
best plants of the same type
inthe US.

UQUID EFFLUENTS
Same as above 005 Ci.iyr 0.05 Ciyr

Page 1218

Vool e ars, 1 e

0



VOLUME I, CHAPTER 12:
RADIOACTIVE WASTE PROCESSING SYSTEMS

H“' “9"'N"'

Good Ne’Jhbor Policy (Comtinued)

SOLID WASTES

Low level dry and wet waste 3500 Cu.Ft ly
will be equal 10 or lower

than the 10% best plants of

the same type iInthe U S

Dry waste volumes are basad on the as-compacted form for the compat
tibie fraction of drv wastes and on the as-shipped form for NON-COME \(
tible dry wastes Wat waste volumes are based on the dewalered volume
not the as-shipped volume

The ability to achieve the solid waste goals not only requires an ap
propriate design, but is dependeit on (1) how the plant is operated and
(2) national and local reguiations eslablished by agencies reguiating form
and concentration of wastes 10 be shipped and disposed. Requirements
for shipping and disposa! have been established by such agencies Inde
pendently of how a plant is designed and operated

The Volume | good neighbor policy also includes requirements to limit
nen-radioactive, hazardous, and toxic chemical releases. As stated in 1.2
above, implementation of this aspect of the good neighbor palicy I nOt ir
the scope of Chapter 12

Fuel Source Term Parameters for RWPS Design and Eveiustion

The fuel defect source terms for RWPS design and evaluation have been
selected 10 provide the bases for (1) evaluation of annua' average off-site
dose In accordance with 10CFR50, Appendix |, (2) evaluation of 24-hour
off-site radionuciide concentrations In efiuents In accordance with the
limits of 10CFR20, and (3) evaluation of the, RWPS performance for com
parison with good neighbor policy goals. erwial, 4y pec 1o

Table 12.1-1 shows the values 10 be used for the above purposes. For
the PWR !'1.';7;31\1'6"\:“%&7%””&:‘ fu& For the B)’v'p the
release rates arg meesordd In the GRWPS I terme-olwClsec al 30
minute-dBtay

Base Line Design and Options
A top tier design requirement (Volume |, page v) is that the ALWR "must
Do acceptabie for most avallgbie 878 Inthe U S ’ cm e viewpoint ol

the LRWPS, this means that th. ! RWPS is not desigoes .or "2e1¢

release.”

hqud
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VOLUME ill, CHAPTER 12: RADIOACTIVE WASTE PROCESCING SYSTEMS

Requirement

Rationaie

oo

221
2211

2212

222

/
/
P

r(,?“ I.’)T { "'-‘

)’l

KEY PERFORMANCE REQUIREMENTS
Goeais of Redicective Feleases snd Waste Reduction

The radicactive waste processing systems shall (in concert

with other features specified in the Requiroments Document)
enabie the ALWR to meet the goais of reducing radioactive

releases and of reducing solid low ievel waste volume from

the ALWR piant.

The Plant Designer shall demonstirate for the given design that
the expected inputs 10 the radwaste processing systems and
process methods result in outputs that meet Chapter 12 and
overall ALWR objectives and policies.

Source and input Terms

d
Pesign bas:: fission product radiocactivity concentrations in
reactor coolant and asso.isio! raiaase rates shaill be based

upon the tuel leakages given in Fatisrt3.1-t —Fre-severs!
s | bl T gbouudlothm

stated in the policy statement of 152 The Plant Designer
shall make the evaluation necessary to show that the licensing
requirsments and evaiuations against “good neighbor™ policy
goals are met Acthvation product source terms in reactor
coolant shall be consistent with those given in NUREG-0016
for the BWR and in NUREG-0017 for the PWR
ANSI/ANS 18 1 for both

Page 122-2

XEY PERFORMANCE REQUIREMENTS
Goals of Radicactive Releases and Wasts Raduction

This is an ALWR program general requirement and is re-
quired to meet the "good neighbor™ policy of Section 151

This will show that the ALWR objactives and requiremernts
relative 10 reducing radwaste inputs and outputs are met and
that effective processing methods are employad  The Plart
Designer should consider the information provided in
ANS/ANSI Standards 55.1, 55 4, 55 6, and 40 35 as a design
base. as maodified by the changes due 1o the ALWR

Source end Input Terms

The fission product and acthation product beses for design
are providad, along with raquirements for evaiuation of the
desigr



ALWR/NRC OPEN ISSUES

e | vet D

basis for 2-rmnute delay requirement for BWR turbine gland seal system exhaust (33 1)

~ Abstract ry Position WAT Position Action Description
(DSER. p 12.3-5) "since EPRI reguires the use of Two minute delay for gland exhaus! (DSER) See Abstract NRC review this response
essantially non-radicactive steam for the turbine gland effiuent was revised n Revision 2 m
seal system, it is not clear why EPRI has identified a Figure 12.3-1 and Section 324 12
2-minute delay iine as a requirement for the offgases from the | Two minute s no longer
BWRH turbine gland seal system exhaust under centain raquirad, rather analysis
circumstances.”

NARC Review

Page 2

NRR/SPLBE Chandra

Lw 7,‘1 ‘,'
Updated: W

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.12.0-3

[

B

production sources for "essentially nonradiocactive steam” (3.3.1)

Abstract
{DSER, p 12.3-5) "EPRI has not explained
nonradicactive steam is preferred over totaliy steam for
the BWR turbine gland seals and how such steam is to be

produced ™

Tndustry Position
Totally clear, mnw!
g dmmdtom
dermineralized water at all times,
Steam that has had sufficient time to
dacay N-16 is sufficient fur this
apphication. The nzrmal source of
such steam can be from anywhere in
thotucbndfoadwatefheangcyde
where it can be demonstrated that
N-16 is not a problem.

Page 3

{DSER) See Abstract

NRC Review
NRR/SPLE Chandra

Last ;.46/4
Updated —

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

P.12.0-4 ¥ aR aE ik

discrepancy between Figure 12 3-1 and requirement in Che  « 13 (3.2.1)

Naxi Action: MIC

Abstract Indusiry Posfion
{DSER, p 12.3-5) “Figure 12.3-1 does not reflact the Agree. Chapter 13, Section 3.2.4.4
requirement in Chapter 13° was changed in Rev. 3 10 only
require monftonng.

Page 4

(DSER] See Abstrac,

% — —
'JRC review Rev. 2 of
Chapter 13, Section 3.2 4 4.

NRC Review
NRR/SPLP CLandra

Last 1A/
Updated: 8/18/92

Printed on: 8/18/92



ALWR/NRC OPEN ISSUES

[ P.12.0-5 | B S

use of post-filter downstream of charcoal adsorber in ventitation exhaust systems (3 3 3)

Abstract Tndustry Posfion WARC Position Duaz;lon

(DSER, p 12.3-7) "the staff concludes that # will be The ALWR pos#tion is that designers | (DSER) See Abstract NAC review need
tnappropriate to assume the regulatory guide efficiencies for shouid meet regulatory dose criteria charcoal and, # needed.
the 1 oval of elemental and organic iodine from the effluent without charcoai. If this can be newer industry standards.
streai., # there is no HEPA filter downstream of the charcoal dons, charcoal need not ba installed
adsorber for collecting carbon fines.” and the guestion of downstream

filters is moot.

On the other hanc ~ charcoal is

required, the ALWR program believes

the most recent {1988) standards

{N509/N510) should be used. Those
design standards call for filters
downstream cf charcoal, not HEPAs.
This change is made possible by the
advances in charcoal technology and
quality.

The NRC should continue the diaiog

with the ALWR and not remain with
oid and outdated requirements.

NRC Review
NER/SPLB Chandra

Last 116/
Updated: .

Page 5 Printed on: 8/18/92



ALW
R/NRC OPEN ISSU

Staty
us: { );‘.;r

Next Action: NI
4




VOLUME ili, CHAPTER 12: RADIOACTIVE WASTE PROCESSING SYSTEMS

Rationaie

Paw No. Requirement
4.2.22 Segregstion Within Subsystems

4.2.2.2.1 Inthe PWR, reactor coolant which normally contains
hydrogen and may contain fission gases shali be collected in
covered drain tanks or routed directly via CVCS to the borated
waste processing subsystem.

4.2.2.2.2 Liquid radicactive wastes from rogen bearing (PWR)
'j( /,—/”‘maﬁmaﬁmmwmwm

o directly piped to sumps or tanks in the various buidings, or 1o
{ _ racdwaste collection tanks.

/B padica.ties ) Aleast one ficor draln sump in LRWPS service in each
/ building shall be a building low point.

Or {'i,ﬁ'?p.“qallj /

/
ft.-‘lggc\c.fl\'f /
/ « Wastes routed 10 sumps shall flow by gravity

fﬂ.,.\‘t - ‘}A—L‘“" ./

Gd o/ « The ieakage from pump shaft seals and water from pump
casing drains shall be collected and routed to the ap-
propriate LAWPS subsystemn, as defined in Section
4221.

» Pump basepiate drains shall be routed to the floor drain
subsystem because these rmay be contaminated with ol
However, every effort shali be made to minimize off
leakage and 1o keep &t out of LRWPS. See Section
42233

Page 12 4-16

Segregation Within Subsystems

Hydrogen containing wastes must be kept from entry of
oxygen by exciusion or by nitrogen blanketing A covered
ta % is one wherein air is excluded by use of diaphragms or
inert gas blanketing in a non-vented tank.

Wastes are directly piped; open funnels or routing via
trenches is not permitted.  The wastes are thereby contained
and are not a source of aithome radicactivity.

« Floor drain sumps collect buliding drainage Equipment
drain sumps (or tanks) need only be below equipment
drain elevations.

« In most cases, there is no driving force for flow other
than gravity.

« Pump drainage needs to be routed to the LAWPS sub-
system provided for the type of water which is present.

« Baseplate drains can be different from pump seal water.
The use of mechanical seals aiso minimizes the leakage
from seals.



ALWR/NRC OPEN ISSUES

requirements for LRWPS filter housing and components (4.2)

P.12.0-7 [__:_j M o

Abstract
(DSER, » 12,4-42 "EPRI has not provided adequate guidance
or requirements for filter housing and components. is is an
outstanding issue that mus! be resoived before the staff can
complete s review of Chapter 12"

Tndustry Position
This is addressed directly in Chapter
1, Section 12.9 generally and
Sections 129.1.1 and 1292
specifically; and indirectly in Chapter
12, Section 2.2.2.2 by reference o
ANS/ANSI] 55 6

To clarify this, we will modify
Chapter 12 to refer to Chapter 1,
Saction 12.9

Page 7

WAT Position Action
{DSER) Sae Abstract NRC review pen & ink
change
NRC Review

NRR/SPLE Chandra

Last gips
Updated: —

Printed on: 8/18/92
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VOLUME 1il, CHAPTER 12: RADIOACTIVE WASTE PROCESSING SYSTEMS

Paragraph No

458

8593

4598

Covered Drain Tenks (PWR)

The reactor coolant drain tank and the auxdliary buiiding C-ain
tank an/or its e~uivalent in the LRWPS shall have adequate
provisicns to prevert release of radioactive gases and for
oxygen exclusion 1o prevent hydrogen explosions Typical in
dustr; methods inclisde the use of a diaphragm cover andior

an inert cover gas y p

¢ {4 {

ion Exchangers

| Resin Type

The resins used shall be strong acid styrene divinyihenzene

resins except where

cation and strong base quarternary amine
special ion selpctive resins are used
fResin Form

The resin form. H + for cation resin and OH- for anion resi

shall be selected, except in Boron service

Special Resins

When treated wastes are to be discharged !0 the environment
er than recycled tor reuse, the addition of a bed of sodium
large-port Mor

ratty
aluminum silicate type lon exchanger, g
dentte. shall be considered and qualified for use upstream of

the mixed Hed

Page 12 456

Rationale
Coverad Drain Tanks (PWR) 0
Flurid comtained in these tanks will not have Deen degassified 0
so personnel radiation exposure due to reieases Is an impor
tant concem for meeting ALARA requirements Hydrogen
muist be controfled to preclude the pe waihitity of explosion
B d r P v

g ¥
ion Exchangers 0
-
Resin Type 0

hese resin types shov the best removal characteristics for 0
the variety of ions requ'nng removal
Resin Form 0
H+ and OH- resins provide the best remnoval capactty 0
Special Resins 0

0

This zeolite material has shown a large capacity for radio
cesium and thus shows potential for more economical
processing and reduced solid radicactive waste, howeve:, s

use shoudd first be qualified by testing {See EPRI NP-50099 )



ALWR/NRC OPEN ISSUES

P.12.0-8
requirements for LHEWPS filters (4.2)

B S

Next Action: NRC

{DSER, p 12.4-4 2 'EPRI has not provided adequate guidance
or requiraments for varicus of filters in the LPWP“
including the capability to disassembie, reassembie, and
replace internal components.”®

“TIndustry Position
This is addressad dndty in Chapter
1, Section 129 and
Sectims 129.12 and 12927
specfically, and indi n Chapter
12, Section 2.2.2 2 by reference o
ANS/ANS!I 55.6. To clarify this we will
modify Chapter 12 to refer to
Chapter 1, Section 12.9

Page 8

RART Position
{DSER) See Abstract

Kction Description
NRC reviaw pen & ink

NRC Review
NRR/SPLB Chandra

Last
Updated: 8/6/92

Printed on: 8/18/92



VOLUME ill, CHAPTER 12: RADIOACTIVE WASTE PROCESSING SYSTEMS

Paragraph No. Reguirement Rationale
458 Coevered Drain Tanks (PWR) Covered Drain Tanks (PWR)
The reactor coolant drain tank and the auxillary building drain Fiukd comtalned in thess @nks will not have been degassifled
tank and/or its equivalent in the LARWPS shall have adequate s0 personnel radiation exposure due 10 releases is an impor-
provisions to prevent release of radioactive gases and for tart concem for meeting ALARA requirernenis. Hydrogen
oxygen exciusion to prevent hydrogen explosions.  Typical in- must be controiled to preclude the possibility of explosion
dustry methods inclisde the use of a diaphragm cover and/or -*——-;3
an inert cover gas. ‘qa,p( u.nur.s—u?wl
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} .4519 looExchmocn i 2 ,r,u—.,u Exchangers \
// ‘-""—'—' (\‘__ — _4,.,’—'
Ve I'S"_',." ! Resin Type Resin Type
The resins used shall be strong acid styrene-divinylhenzene These resin types show the best removal characteristics for
cation and strong base quarternary amine resins except where the variety of lons requiring removal.
- special ton selective resins are used
ﬁsu MFonn Resin Form

\ .«e resin form, H + for cation resin and OH- for anion resin,
shall be selected, except in Boron service

oy
\ . 4599 Specisl Resins

\ When treated wastes are to be discharged 1o the environment
\ rather than recycled for reuse, the addition of a bed of sodium-

sm silicate type lon exchanger, e g, large-port Mor-
| denke, shall be considered and qualified for use upstream of
~., the mixad bed.
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H+ and OH- resins provide the best removal capacity.

Special Resins

This zeolite material has shown & large capacity for radio-
cesium and thus shows potential for more economical
processing and reduced solid radioactive waste, however, s
use should first be quaified by testing. (See EPRI NP-5099 )
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requirements for LRWPS ion exchangers. (4.2)
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(DSER, p 12.4-4) "EPRI has not specffiad design This is addressed directly in Chapter {DSER) See Abstract NRT review pen & ink
considerations and operationai requirements for jon exchangers | 1, Section 12.9 and 12 9.3 generally change
{8.g., addition and removal; retention; strainers; underurains; and Sections 12.9.1.1, 129.1.2,
and disassembly, assembly. and replacement of internal 129.3.13 th 129314
components).” specifically; indirectly in Chapter

12, Section 2.2.2.2 by reference to

ANS/ANS! 55 6. To clarfy this, we

will modify Chapter 12 to refer 1o

Chapter 1, Section 12.9
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VOLUME 1ii, CHAPTER 12: RADICACTIVE WASTE PROCESSING SYSTEMS

Paragraph No Reguirement Astionale Rev
458 Covered Drain Tanks (PWR) Covered Drain Tanks (PWR) 0
The reactor coolant drain tank and the auxiiiary bullding drain Fluid contained in these tanks wilt not have been degassified 0
tank and/or its equivalent in the LAWPS shall have adequate so personnel radiation exposure due to releases Is an impor
provisions to prevent release of radiocactive gases and for tant concem for meeting ALARA requirements  Hydrogen
oxygen exclusion to prevent hydrogen explosions Typical In must he controfied to preciude the possibility of explosion
dustry methods inciide the use of a diaphragm cover and/or ,
. { o 3
an inert cover gas 3 REMET &
rE RS Qud .37 4 EXCHANQTH 7 7 x
4.59  lon Exchangers ' 4 rewt  tOn Exchangers 0
i »

459 1 | Resin Type Resin Type 0
The resins ysed shall be strong ac id styrene-divinyibenzense These resin types show the be<: iemoval characteristics for 0
cation and strong base guarternary amine resins except where the variety of lons requiring removal
special ion selective resins are used

1594 HResin Form Resin Form 0
The resin lorm. H 4+ for cation resin and OH- for anlon resin H4+ and OH- resins plrr."th: the best removal capacity 0
shall be selected, except in Boron service

4.5.9.9 Special Resins Specis! Resing 0

When treated wastes are to be discharged to the envitonment
rather than recycied fo. reuse. the addition of a bed of sodium
aluminum silicate type lon excharger, e g, large-port Mor
denite shall be considerad and qualified for use upstream of

the mixed bed
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This zeolite material has shown a large capacity for radio
cesium and thus shows potential for more economical
processing and reduced solid radicactive waste, however Rs
use should first be qualified by testing (See EPRI NP 5099 )
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GRWPS hydrogen control design (3.3 .4)

Next Action: none

Abstract
(DSER, p12.3-8) "Athough EPRI committed, in Chapter 1 of
the Passwve Requirements Document, to comply with SRP
Section 11.3, Chapter 12 of the Passive Requiraments
Document does not address all the critena in the SRP. The
staf expects that applicants referencing the Passive
Requirements Document will comply with the SRP, as
committed to in Chapter 1°
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