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' ALWR/NRC -OPEN . ISSUES
Status: .O p Nut Action:' ALWR

. - ,.| |P.1.0-1 '

scope of mitigation requirements (2.1,2.4) . |

I Abstract industry Position NRC Position . Action Description
! (DSER, p 1.2-1) "It is not clear to the staff where EPRI places > ^ (DSER) See Abstract (ALWR) Respond to DSER

its "significant additional emphasis" on mitigation, There are
many examples throughout the Passive Requirements '- t,

Document about which the staff concludes that the passive
plant design criteria place less emphasis on tha mitgation of /
design-basis accidents (DBAs) than do criteria for current -iplams.' ' -

(DSER, p 1.2-16)' "However, it does not include requirements . i

for fission-product control er hydrogen control during ;

- design-basis loss-of-coolant accidents. EPR! should either - *

include these two issues or justify their exclusion.* ,

i
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i

NRC Review [

NRR/SPLB J. Kudrick ;
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ALWRINRC OPEN ISSUES
'" "" ^"" ^ ""P.1.0-2 | 111. A'- f

regulatory treatment of non-safety-related systems (2.3.1,4.3.1,7,:10,12.2.1,12.2.3, Appendix B)

Abstract . . Industry Position HDC Position Action Description -
(DSER, p 1.2-3) *the requirement regarding a . See Policy issue til.A (DSER)See Abstract See Policy Issue !!!.A
non-safety-related onsite ac power seutce affects the
reliability and ava9 ability cf those non-safety-related active ' ,

systems that provide defense-in-depth functions.' T5is issue
.

is enveloped for the passive designs under the isste
pertaining to the regulatory treatment of non-safety-systems "

(DSER. p 1.4-2) "Since these important non-safety-related '
systems are not required by EPRI to meet safety-grade -

[cnteria, the staff is trying to establish functional performance '

s

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 staff's positions on quality group classifications-
.

of specific structures, components, and equipment may not '

be available until the above criteria have been established."

(DSER, p 1.7-2) "The staff concludes that pertinent quality
assurance provisions should be applied to these activities
and items. This issue is part of the overall issue regard:ng
the regulatory treatment of non-safety-related systems for NHC Review
passive plants . ."

NRR/EMCB
test.ER, p 1.12-3) "The specific staff(DS ositions on the inservicei NRR/EMEBing requirements for the essentia non-safety-related .
components will be determined when the staff completes its NRR/ESGB
review of the issue of regulatory treatment of non-safety-grade NRR/LHFB
systems." NRR/LOLB

NRR/ m B
(DSER, p 1.12-11) *EPRI stated that the $assive ALWR will NRR/PDSTnot have safety-related pumps and that t e staff's positions
contained in the RAls should not apply to non-safety-related, NRR/PEPB
pumps. As discussed in Section 12.2.1 of Chapter 1 of this NRR/PRAB ,

report, the specific staff position on the inservice testin9 NRR/PRPB
'

re uirements for the essential non-safe -related components NRR/RSGBwil be determined when the staff comp etes its review of the
segulatory treatment of non-safety-related systems.- NRR/SELB

| NRR/SICB ;

NRR/SPLB 3

NRR/SRXB !

RES'

| Last . 7/14/92
Updated:
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ALWR/NRC OPEN ISSUES
Next Action: Estatus: Open

automatic standby liq'uid control systern for passive BWR design (2.3.2, Appendix B)

Abstract industry Position NRG Position Action Description

(DSER, p 1.2-9) "In its December 6,1991, letter, EPRI stated The URD will be modified to require (DSER) See Abstract
NRC review pen & ink

I

that it has determined that automatic actuation of the SLCS automatic SLCS. change

See issue P.S.V-5was appropriate for evolutionary designs, and that it was
modifying the Requirements Document for evolutionary plant
designs to reflect that position. Atthough EPRI has not
submitted its position regarding the automatic actuation of the
SLCS for passive designs, the staff expects EPRI to provide
design requirements that are consistent with those for the
evolutionary designs regarding this matter."

|
I

NRC Fieview

NRR/SRXB M. Rubin

Last 8/6/92
Updated:

Printed on: 8/18/92Page 3
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VOLUME 111, CHAPTER 1, APPENDIX B:

LICENSING AND REGULATORY REQUIREMENTS AND GUIDANCE

Section No. Rev.

2 PLANT OPTIMlZAT10N SUBJECTS 0

2.1 INTRODUCTION O

Plant optimtzation subjects are items for which the ALWR provides attema- O

tive enteria to satisfy the underiying basis for the ? g.n. based on currently
available technology. The technical bases for pla;d optimization subjects
are provided in plant optimization subject papers including the ALWR posi-
tion discussion and assessment. The requirements identified in the Re-
quirements Document are consistent with the positions taken in the plant
optimization subject papers contained in this secticR

LISTING OF OPT 1MIZAT10N SUBJECTS FOR THE PASSIVE ALWR 2

Section Leed Chapter Title 0

2.1.1 Chapter 1 Operating Basis Earthquake and Dynamic Analysis Methods 0

2.1.2 Chapter 1 Tomado Design 2

2.1.3 Chapter 1 Off site Emergency Planning 2

2.3.1 Chapter 3 BWR Main Steam Une isolation Valves and Leakage Control 0

2.3.2 Chapter 3 Simplification of Post Accioent Sampling System 0

2.4.1 Chapte' 4 Reactor Vessel Level Instrumentation 0

2.5.1 Chapter 5 Type C Containment Leakage Rate Testing interval for ALWR 0

2.5.2 Chapter 5 Source Term Treatment for the Passive ALWA 0

2.5.3 Chapter 5 Hydrogen Control 0

2.5.4 Chapter 5 Dedicated Containment Vent Penetration 0

2.5.0 C;mgm - ATii^ :,uovmm. ~, u .m ~ m. ~m 07.T 0

2.5.6 Chapter 5 Safe Shutdown 0

PageB.21
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VOLUME 111, CHAPTER 1, APPENDIX B:
LICENSING AND REGULATORY REQUIREMENTS AND GUIDANCE

Section No Rev.

N
5.5 ATWS MmGATION FOR THE ADVANCED BWR 0
'

2.5.5.'. ALWR POSmON 0

\ The requirements for tne Advanced BWR comply with the regulatory re- 0
' quirements for ATWS mitigation with the exception that the Stardby U

Contrd System is manually initiated instead of automatically initiat
Requirements Documers provides requirements for the

B ' that address the prevention and mitigation of A1WL as requir/d by
10CF .62. The Advanced BWR is required to provide an attemete rod
insert ystem (ARl) that uses sensors and logic diverse and e-
pendent ' the reactor protection system, in addition to th ARI, the
Advanced B is required to provide both an electric and raulic in-
sortion capa for the control rod drives. A standby liq control sys-
tem initiated by nual action is required to be pmvid The Passive
BWR operates wit tural circulation, thereby ermina ' the need for
recirculation pumps. ' .ince there are no recirculatio umps, the require-
ments for an automatic ump trip are not appilcabl

2.5.5.2 DISC 9SSION 0

A number of requirements for ' e Advanced . have been developed 0
explicitly for the purpose of marg' and reduced demands of
engineered safety systems. Com a highly reliable reactor
protection system and a CRD syst enhanced reliability, the sig-
nificance of ATWS and its potential eff s have been substantially
reduced in the Advanced BWR, The r irements include:

1

Mose robust reactor coolant s em das '. (e.g., larger water inven. O.

tory) to accommodate trans' conditions. hereby resurting L. fewer
transients and challenges uiring actuation f the RPS.

The reactor is required have a negative powe ' oefficient under all O.

conditions.
;

Large relief capacit are required to be provided for plant condi- O.

tions. Including grade depressurization. )
A hydratilc C scram system that does not require a sera dump 0 l.

volume is r fred for the Advanced BWR.
'

The CRD raulic control units and associated rod pairs are div 0.

into four opendent scram groups. The combination of rods with ,
each up are arranged so that hot shutdown can be achieved even

I in thy 6 vent of failure to scram of an entire rod group.

1

Page B.242
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LICENSING AND REGULATORY REQUIREMENTS AND GUIDANCE

Sectron No. Rev.

'j|D
2.5.5.2% DISCUSSION (CONTIFJED)

The e4ectric insertion function is dNided into three independent motor 0.

groups and the rods Wnhin the groups are arranged in a checker ,

board pattom so that hot shutdown can be achieved even in the
event of falure of any one motor group.

In the s ont of a transient requiring scram in the Adanceo BWR, ok rse 0

maarts achieving reactor shutdown have been provided. These ' ude _

a hydra rod insertion system and an electric motor drhe inse on sys-
tem each o which can be initiated by the RPS or the API. The i

provides sig is to insert rods that are independent and dNo from the
electncal RPS s. The motor drives provida a mechan' diverssty

for rod insertion ependent of the hydraulic portion of th/CRD system.
The ARI is in a with the requiremert. of 10 .62(c)(3). The
motor driven funct es CRD mechanical dive ' to the hydraulic
scram in addition to th electrical gram initiation div ity provided by
the RPS and the ARI.

negatNe rea insertion is provided by 0An additional diverse
, C) system. Th system fulfils the require-the Standby Liquid Control (

ments of General Design Crtt 28 for an i 'ependent reactMty control
system of different design princi . sand capacity in accordance with

10CFR50.62(c)(4). The need for inktiis system is significantly
reduced by the enhanced reliablity p ed by the CRD system mechani-
cat and electrical requirements for ind once and diversity. The im-
portance of automatic SLC initiation s' . ificantly reduced by the en-
hanced reliabulty of the CRO syst desigkeatures, thereby assunng the
adequacy of manualinitiation ' e still providing protection against the
adverse consequences of an dvertent actuah.

2.5.5.3 ASSESSMENT 0

The ALWR program emp sis on nucisar safety, des n simplification, O

man-machine interface nd increased margins assure hat ATWS event
frequency and c s are very low.

The regulatory req ments of General Design Criteria 26 a 0
10CFR50.62 are f .ly addressed by the Advanced BWR requir ents for
independence diverssty in both the electrical and mechani
capabi!!tles of e CRD system and the Standby Liquid Control S . em.

Due to the creased margins, reduced demands on the reactor pro ,- O

tion syst, , and the enhanced reliability of the CRD system by the \
provisigris of the mechanical and electrical independence and diversrty, N
the automatic initiation of the SLC as required by 10CFR50.62(c)(4) is not
necessary for the Aovanced BWR.

/
Page 8.2-63
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VOLUME 111, CHAPTER 1, APPENDIX B:
LICENSING AND REGULATORY REQUIREMENTS AND GUIDANCE

Section No Rey,

4.3.3 ALWR Passive Plant Comptivce 0

The specific requirements of CFR 50.62 are twed on the assumption of 0
specific designs. The reactor protection and auxbry systems affectinc:
reactor shutdown are substantially different in the passs .'M A design
than in current LWR dasigns. ExamrAea of features substantially different
in the passive ALWR and which are referenced by CFR 50.82 are:

The PWR design dms not include an auxiliary feedwater system. o.

The BWR derign does not include a recirculation system; it is o.

designed for natural circulation.

The BWh control rod drfve sysem has been completely redesigned 0.

with an electric motor rod drive system for normal reactor control and
a hydraulic scram system without scram discharge volumes.

^'":cu;h en ELCE '! 5: p cid:d f : *te 9?" 'h::pAcn b 0-.

d--t-M it be : :"y '-r.id. S;; C;;=a 2.5.1

The passue ALWR Integrated design cornidered ATWS as a basic design 0
requirement and has provided a des'g which addresses the intent of
CFR 50.62 by providing highly reliable and diverse reactMty control sys-
tems and an,SLCS,

adenuNcs||j athdf$

Page B.4 6
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VOLUME 111, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Paragraoh No. Requirement nationale Rev.

3.4 COMMON REQUIREMENTS OF PSI AND PDHR SYSTEMS COMMON REQUIREMENTS OF PSI AND PDHR SYSTEMS c

(CONTINUED) (CONTINUED)

Certain critical valves w31 require locking and/or control oThe designer shall identify all valves which are to be lock. . ..

ed in position and/or provided with position Indication in room position Indication.
the control room.

To provide for the highest avalabElly when required 0Valve motors shall generally not be automatically stopped ..

due to an electric overtoad except during va!ve operation- while stil providing equipment protection during more
al testing. frequent operational testing.

3.5 DIVERSE REACTIVITY CONTROL SYSTEM DIVERSE REACTIVITY CONTROL SYSTEM 0

A diverse reactivity control system that meets the appik,able This function in the ALWR is provided by the standby liquid 0

requiremen:s of General Design Criterion (GDC) 26 shall be control system (SLCS) in the BWR and by the safety injsction
provided. system (SIS) in the PWR. The normal reactivfty control sys-

tem is specified in Chapter 4.

Requirements for ATWS events as specified in 10CFR50.62 0
prescribe the SLCS features for BWR plants with the currently
used locking-piston drives; the BWR ALWR wRI utilze an
electr_o-hydraulic drive. (See Chapter 4.) The electric motor

"8'drivesh used ashe backup & prola4;/ify of on
scram mechanisms te

++TWemm rebee
ATWs ever,f a,/ llergjy rehcc fleprobab
ol' a rev,,e( sics ackdan.

||

.-
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| Paragraph No. Requirement Rationale Rev.

4.4.2 Performance Requirements Performance R?quirements 0

i 4.4.2.1 The depressurization system shall be capable of depressurtz- The PSIS requires the reactar vessel to be depressurtzed to 0
'

ing the reactor vessel to the extent that drywell and reactor drywell pressure for PSIS Injection.
pressure reach equilibrium.

4.4.2.2 The rate of depressurization shall not be excessively rapid so The effects of a rapid depressurization rate (I e.. vessel 0
as to exceed the design !!mit on reactor vessel blowdowns mechanical stress and water carryover in the steam dis-
and/cr cause excessive carryover of moisture and stRI 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 ma!ntaining core coverage.

4.4.3 System and Equipment Requirements System and Equipment Requirements 0

4.4.3.1 The depressuriza!!on sptem shall work in conjunction with the The PPIS requires the reactor vessel to be depressurized to O

PSIS and shall have the same system initiating signals. drywell pressure for PSIS Injection.

4.4.3.2 The DPS sha!! have appropriate redundancy of components Redundancy and ability to perform system requireraents for 0
and features. The performance requirement of no core core cooling are required by crterion 35 of 10CFR50 Appen-
damage, as specified in Section 2.3.6.'shall be met, assuming dix A.
an initiat!ng event and the limiting single fature.

4.4.3.3 The depressurization valves shall work in conjunction with the Additional reactor vesse! relief capacRy rnay be needed 0
SRVs and ATWS Initiation signals to provide additional reactor during an ATWS event.
vessel relief capacity if needwl during an ATWS event.

[4.4.3.4 Depressurization system actuation circuit continuity testing The ability to test actuation circultry during power operation 0
I capabliity during power operation shall be provided. enhances overall plant avalabilty.

\ 4.4.3.5 Depressurization system actuating devices shall be testable. If Survellance testing is required to assure system funct!on and 0

I gi edI t!_ogj@ required for testing, it shall avalabIlty.'

nn.n . au
_ -

An automatic, DPS inhibit shall be provided to prevent dilution of the boronf
injection flow during an ATWS event. The inhibit shall be initiated by signals

gji
'I

I unique to an ATWS event and shall be compatible with the automatic SLCS |

injection specifi 'ed in section 4.5.

Rational:
-? 5.Y-/dji9

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 111, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Paragraph No. Requirement Rationale Rev.-

4.4.3 System and Equipment Requ|rements (Continued) System and Equipment Requirements (bontinued) 0-

4.4.34 Tlie SRV and DPS valves sha!! be of designs that are sufficient- Given the requirements of Section 4.4.3I for redundancy 0
7 ly irm!ependent to avoid significant vulnerabRy to common within the depressurization system, assuring independence in

cause fature. the manner in which the valves within each group functions
will ensure negligible risk of falure to depressurize.

Page 5.4-17
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VOLUME 111, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Paraoraoh No. Recuirement Rev. j

!

4.5 BWR STANDBY LIQUID CONTROL (SLC) SYSTEM 0

4.5.1 Definition 0

4.5.1.1 Scope 0

This section, together with the applicable portions of Sections 2 and 3 of 0
this chapter, pruvides the requirements for the BWR SLC system of the

i

ALWR plant. I

The SLC system consists of a high pressure accumulator tank containing 0 j
a liquid control chemical, piping, valves, and c'ntrols and instrumentation '

as shown in Figure 5.4.3.

p.Agcp4/MjrMr4.5.1.2 Functions 0

The SLC sys em provides a means of inserting negative reactMty into the /
reactor cor ich is separate and diverse from the contrd rod system.
It provide reactor shutdown from full power operation to cdd subcritical,
with no assistance from control rod movement, by mixing a neutron absor
ber with the pnmary reactor codant. The system is r^d 'a um ..... u mi ded4/tdl[
a sufficient number of contrd rods cannot be inserted to maintain sub-
criticality. "- !"'' =--"w e += * b = m = m h

, ,-

, 4.5.1.3 |nterfaces 0

The principal piping interface with the SLC is the reactor vessel (Chap- O.

ter 4) into which the liquid contrd is injected; entry may be via one of
the reactor codant injection lines.

Plant electncal de power systems (Chapte 11) are used to actuate 0.

valves.

Monitoring of the system status and actuation signals are provided via O.

the instrumentation and control systems in Chaoter 10.

The filter demineralizers of the reactor water cicanup system (Chapter 0.

3) shall be isdated coincident with an SLC injection initiation to avoid
removal or dilution of pentaborate in the reactor.

- The domineralized water supply system (Chapter 2) provides water 0.

for the initial mixing of boron chemicals.

The plant high pressure nitrogen supply system (Chapter 7) provides O.

clean gas for mixing of the boron sdutlort

Page 5.4-18
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VOLUME 111; CHAPTER'5: ENGINEEF;ED SAFETY SYSTEMS -

Paragraph No. Requirement Rationale ' Rev. .

4.5.2 Performance Requirements Performance Requirements 0

4.5.2.t -SLCS design shaR meet the requirements for safety-related These requWnents are ALWH design basis requirements.. O
systems covered in Sections 2 and 3 of this chapter.

'
4.5.2.2 The system shah have the capabEity for controlling the reac- The requirements are to assure the proper functioning of the 0

IMty difference between the steady-state power operating con- system.
- dition at any time in core life and the cold shutdown condition.

"

4.5.2.3 -The minimum injection flow capabuity shall be sufficient to - The flow rate. boron content, and injection system design to O '.
'

bring the reactor from fur rated condition to cold shutdown meet the system functional requiremer:ts under conditions of
with margin and hold it there whBe allowing for xenon decay. the licensing design basis event wil be established by the
The injection now rate and pressure, selection of injection loca. Plant Designer because it depends oc plant size unique -
tion, and distribution system, if required, shall a!so ensure ade- parameters.
quate mixing and distribution within the reactor for all design
basis conditions.

4.5.2.4 Assuming falute of normal scram anct the back-up electric The SLCS prov! des a further back-up to the electric drives in 0
,

motor drives whee at normal operation, the system wth injec- the event of multiple falures (e.g., ".alure of nonnal scram.
; tion Initiated b; *: :;: 2: shall be capable of maintaining ARI and electric drivey) and for spere accident protection.

-

(t) the reactor vessehbelow the emergency limit (2) contain- 444meM ddNaNr rmMer es /sscr//d/4 d/er2 ,

fg,ak',e V.2.J.f fe'Idt[fJ e <r4f#,u/g7NS$ment below its desiga pressure, and (3) a coolable fuel
ge metry. WW /r-// 4Mit yeo4rr/.

,

The basis O en for the additional capacity margin is used in 0b4.5.2.5 The minimum liquid control storage capacity shall be sufficient
to provide adequate margin when considering reactor coolant current designs and considers maldistribution of boron in the
temperature, voids. Doppler effect, equiibrium and shutdown reactor system, the time required to homogeneity, and
margin. An additional margin of 25 percent to be confirmed natural convection of the mixture as a function of its con-
by the analyses specified in Section 4.5.2.6 shaB be provided centration and temperature..
above calculated value to aHow for mixing and distribution

- within the reactor system. Also, when determining the actual
' amount of sodium pentaborate needed. consideration shaR be
gNen to dilution by the shutdown cooling system.

,

!
<

Page 5.4-20 .[
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' VOLUME Ill, CHAPTER 5: ENGINEERED SAFETY SYSTEMS

Paragraph No. Requirement Rationale Rev.

4.5.3.3 frransgement - Arrangement 0

The c:cumulator tank and nitrogen supply, including nitrogen To facDitate testing and maintenance and for access during 0
control valves, tellei valves, and remotely actuated injection emergency situations.
valves sha; be located outside containmer't in an accessible
area.

4.5.3.4 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- O
components without contaminating the reactor system with age schedule and plant capacity factors specified in Chapter
boron solution during eacf: refueling or planned outage. 1.

4.5.3.4 2 Provisions sha!! be made for sampling and chemical analysis Verification of solution concertration is required to ensure 0
of the Ilquki control solution during plant operation and shut- adequate shutdown margin. Samprog requirements in more
down. detal are in Chapter 3.

4.5.3.5 Instrumentation and Control hstrumentation and Control 0

eed for ytic equired bt.10GJR50.62 h4.5.3.5.f ca inl! y ma " ac- 0.

g n ._ ' M in t mpa ontrol r y tpdind ent rt c Ip'abtlty of the
; ! ned to ude dverfern actua' . c mot d of the raulpdonjoi r'od

rives. (S pter 4.) lock igovided topfevent
i advertent onemtions.

~

4.5.3.52 The system shall be capable of operation in the event of loss These requirements are necessary to meet the regulatory re- 0
of ac power, with a coincident most limiting single component qu!rements for reliabEliy. Heaters, if required to maintain the -

fauure. Electric power for operating components, including chemical solution above saturated temperature, would not be
f controls and instrumentation, shall be obtained from ap. considered operating components and therefore would not

propriately independent buses that are connectable to emer- need to be supplied from emergency power.
gency de power sources.
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VOLUME 111, CHAPTER 10: MAN-MACHINE INTERFACE SYSTEMS

Psragraph No. Requirement Rationale Rev.

8.6.3 Integration and Coordination integration and Coordination 0

The M MIS for the Depressurization System shall be integrated it is expected that requiremerds on separation and segmenta- O
and coordinated with the M-MIS for other plant systems as re- tion wlH result in very few direct connections between the
quired by 8 2.4. In particular, this indudes: Depresstrization System M-MIS and other plant M-MIS. The

performance requirements of Chapter 5 lead to the integra-
tion and coordination de!!ned in this requiremerd.

The conditions in the Reactor Codant System; O.

The M-MIS for the Passhm Safety injection System; O.

For BWRs, the M-MIS for the overpressure protection of G.

the Reactor Coolant System, i.e., the safety reflet valves;

For PWRs. the M-MIS for the backup reactor trip portion 0.

of the Reactor Protection System, il provided.

8.7 BWR STANDBY UQUID CONTROL (SLC) SYSTEM BWR STANOBY UQUID CONTROL (SLC) SYSTEM 0

8.7.1 Functions Functions 0

The M-MIS for the SLC System shall provide the monitoring This allocation of functions is consistent with Section 4.5 of 0
and control necessary to inject a solution containing a neutron Chapter 5.
absorber into the reactor coolant so that there is sufficient , , g, o
negative reactivity to bring the reactor to a cold subcrtical p .tLD
condiflon without the control rods. _. I)_m@tt
Controgl Mgit g Strategies , Control and Monitoring Strategies 08.7.2

,

The SLC system shat lilate4 by dired operator ac- This is consistent with Section 4.5 of Chapter 5. The inadver- O
tion in the M Th!s operator action ehall involvs orotective tent injection into the system would require substantial
features which ectively predude inadvertent actuavm =~4 clernup effort.

assure that thg Shift Supervisor concurs lie the system actua-t;on.

Na O q

Page 10.8-25
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VOLUME 111, CHAPTER 10: MAN-MACHINE INTERFACE SYSTEMS

Paragraph No. RequiremenV Rationale Rev

Integration and Coordination YfAhlMd c. tegration and Coordination 08.7.3

The M-MIS. lor the em wHi be integrated w!!h the MI It is expected that there wil be no direct connection between 2

MIS of other plant systerns only as necessary to as- the SLC system M4tlS and other fant M-MIS excep! for the

sure t adequate Information is avaBable from the neutron RWCU system M-MIS,tf d CkT E' .Mdd. '1
monitoring arxl rod control systems for the operator to decide %{Tj\ C "^- ~ %L .-

4 e
. -

,,

to use the SLC system. In addition, per Section 7.12.2.3, the @
RWCU system wil isolate automatL;;s:Jiy upon actuation of the f\
SLC system to ensure it does not remove the neutron absor- %(.,
ber from the reactoc codant.

8.8 CONTAINMENTISOLATION M-MIS CONTAINMENTISOLATION M-MIS 0

8.8.1 Functions Functions 0

The Con:alnment isolation M-MIS provides the contrd and This aHocation of functions is consistent with Section 6.2 of 0

monkoring necessary to Isolate the containtnett to minim!ze Chapter 5.

the release of radioactivity to the environment.

8.8.2 Control and Monitoring Strategies Control and Monitoring Strategies 0

8.8.2.1 Confirmation of Isolation Action Conllrmation of isolation Action 0

The containment Isciation shaR be initiated and accompIlshed Although the is. lation is automatic, the operators provide 0

without operator action. T~rs operators shan be provided wth valuable backup. There are, however, many components in-

a comprehenske operator ni (display) and appropriate com vcW in an isolation. Unless special steps are taken to aid

trois which wEl a!!ow them expeditiously and efficiantly to- ' c,,erators, they wRi not provkfe an effective backup..,

0Confirm that the required ndation has been completed.

and to take manual action. || necessary, to complete the

fsolation:

O Arm that the in.tlation of the Isciation was based on 0'

.

e . Informdion:
0Take manual control to retum isolated systems to service.

when conditions peimt.
Page 10.8-26
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ALWRINRC OPEN ISSUES

h.B- |
" " ' ^ "'' #"P.1.0-4

.

check valve categorization (2.3.2) .

Abstract industry Position NRC Position Action Description
(DSER, p 1.2-10) " Treatment of check valves as active The ALWR program endorses (DSER) See Abstract NRC review pen & ink
compo. cents would cause these vatves to be evaluated more ANSI-ANS 58.9-1981," Single Failure change (Ch 5)
stringently than they were in previous licensing reviews." Criteria for Light Water Reactor Safety

Related Fluid Systms* which
considers check-valves to be active
components when they are required
to change state to perform their
safety function. The standard gNes
examples when the proper functien
of a component can be
demonstrated despite any c.uble
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 '>y case basis by the
plant designer.

(Chapter 5. section 4.2.3.1.1 wdl be
nude consistent with Chapter 1, NRC Review
section 22 to clarify this point.)

NRR/EMEB J. Brammer

Last 8/6/92
Updated: ,

Page 4 Printed on: 8/18/92
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VOLUME 111, CHAPTER 5: ENGINEERED SAFETY SYSTEMS
,

Paragraph No. Requirement Rationale Rev.
_

4.2.2 Performance Cequirements Performance Requirements 0

The PSIS shall meet performance requirements as specified in Section 2 provides top level prevention requirements; Section 0
Sections 2 ard 3. 3 provides PSIS requirements common to the BWil and PWR

designs.

4.2.3 System and Equ:pment Requirements System and Equipment Requirements 0

4.2.3.1 Arrangement Arrangement 0 +

4.2.3.1.1 The PSIS shall be divided into an appropriate number of redun- Separation of the PSIS Into redundant components and fea- O

dant components and features. As a minimurn the following tures is seguired to meet regulatory requirements which re-
shail be provided: quire accomplishment of the licensing design basis function

assuming an initiating event and the limiting failure.

Multiple piping shall be provided for the core coolant 0.

makeup from the PSIS pool (s) and the suppression pool
.to the reactor vessel. They shall have sufficient redundan.
cy and mechanica' separation as specified in Section 2.

Redundant components provide single failure protection. 0Redundancy of components (i.e., valves, controls and in-. .

strumentation) shall be provided as necessary to meet Passive safety systems may include active features such
Section 2 requirements. as d_ .d. , instrumentation, and single-action val-

ves which initiate systems operation (see Section
1.2.1.1).

A singfe PSIS pool may be utilized. The total pool 0.

volume may be provided by a number of segments which
are connected in srch a way that they perform as a
single unit.

f

,

Page 5.44
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- ALWR/NRC OPEN ISSUES
" ^

{ll.F : | -P.1.0-5
tornado wind speeds (4.5.2.5)

i. Abstract industry Posnion NRC Position Action Description

(DSER, p 1.4-21)"In the draft Commission paper on passive The' industry expects Commission (DSER) See Abstract NRC (Commission) review
plant policy issues dated February 27.1992, the staff stated ' endorsement of the wind-speed Policy on wind-speed.
that it will accept the tornado design basis of 300 mph : decision.
recent!y proposed by EPRI. Table 1.4-1 shows the. . . . NRC/ALWH develop generic ,,

- design-basis tomado parameters that are considered .' Furthermore, we concur with enteria for pensral aircraft ;

acceptable to the staff. .However, until the staff resolves this site-specific evaluations of explosion impact .
issue with the Commission, it considers this to be an open - and specife air-traffic panems. .
issue -.." However, criteria for general aircran '

impact should be developed on a
' generic basis.-

'

p

,

h

?

,

NRC Review

NRR/PRPB J. ' Lee

I
;

i
t

|

,

I

|

Last 7/17/92 '

Updated: '

.

Page 5 Printed on: 8/18/92
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i ALWR/NRC OPEN ISSUES :
t

'"'" " ^ ^ "P.1.O-6 :| II.D '|
-

'

leak before break (4.5.5) - N

Abstract . .. Industry Position NRC Position Action Description.
(DSER, p 1.4-26 "The NRC staff concludes that EPRI rnust ' See Policy II.D (DSER) See Abstract See Policy ti.D
commit to and re erence NUREG-1061 in the requirement . !

section of Sections 4.5.5.2.2 and 4.5.5.2.4.*
,

s

!
!

5

' t!

9

i
'

,' -

<.

d

;
i

NRC Review -

,

< . , y

NRR/EMEB D. Terno. .

NRR/EMCB

)
4

i
l'

i
t

;

;

t

I'

Last 7/14/92 t
Updated:

[..

Page 6 Printed on: 8/18/92
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,

ALWR/NRC OPEN ISSUES ''

Stat a: Op Nehdon: EP.1.O-7 -|- |.
1 .' seismic evaluation and design of small-bore piping (4.7 3).

- Abstract -
.

Industry Position NRC Position Action Description
(DSER, p 1.4-42)"Pending completion of this review (of NRC should complete review (DSER) See Abstract NRC to cornpfete review i

NCIG-14. EPRI NP-6628), the staff's position is that the
'

methodology in EPal NP-6628 is not acceptable."

]

NRC Review

NRR/EMEB J. Brammer
NRR/ESGB

Last 7/2/92
Updated;

Page 7 Printed on: 8/18/92'
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ALWRINR7 OPEN ISSUES

Status: Open Next Action: E

use of IEEE Standard 323 (4.8.2)

Abstract Industry Position NRC Position Action Description

(DSER, p 1.4-49) "lEEE Standard 323,1983 version, has not For all Codes and Standards the (DSER) See Abstract NRC to review this
been found acceptable by the staff. Where differences exist designer is expected to invoke the response
between IEEE Standard 323 and to CFR 50.49, the designer latest edition unless written
must fo!!ow the NRC regulation, or identify and jusufy the justification i, provided to use a
ddferences for the staff to review. Therefore, the above different edaion. Differences
statement in Section 4.8.2.1 of the Requirements Document is between the NRC and the designer
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 requirements.

NRC Review

NRR/SPLB G. Hubbard

Last 8/6/92
Updated

Page 8 Printed on: 8/18/92
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ALWRINRC OPEN ISSUES
Statu=:. Open Next Action: EP.1.0-9 -| |;

method of environmental quaTeation of mechanical and electrical equiprnent (4.8.2) ,.

Abstract industry Position - NRC Position Action Desenption
'DSER, p 1.4-50) *Section 4.8.2 4 of Chapter 1 of the We agree. A URD change will be (DSER) See Abstract NRC review pen & ink
kequirements Document states that quahtication vill be made to Section 4.8.2.4. change-

,

'i - accomplished by physical test or by experience,
' demonstrating the equipment's similarity to previously ,

i qualified equipment or to equipment which has been exposed
- to other more severe environments.- The statt finds that the
above watement can easily be misinterpreted, and therefore, .i

it needs to be clarified by stating that the method of
'

- quahfication should be in accordance with 10 CFR 50.49 (f)."

,

4

4

L

i

NRC Review

fNRR/SPLB G. Hubbard

I

t-

L

r

I

!

t

a
!

Last 8/6/92
Updated: !

I
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VOLUME 111, CHAPTER 1: OVERALL REQUIREMENTS

Paragraph No. Requirement Rationale Rev.

4.8.2 Environmental Qualification of Mechanical and Electrical Environmental Qualification of Mechanical and Electrical O

Equipment Equipment

4.8.2.1 The Plant Designer shall insure that mechanical and electrical This program is required to demonstrate that the equipment 0
eg*u at is qualified for use in the operating environment will perform its design function on demand to meet system
under which it will be required to pedorm its design function. performance requirements when subsected to the design en-
Mechanical equipment qualification shall meet the require- vironmental conditions. Establishrnent of mechanical environ-
ments of applicable industry standards for the class of equip- mental qualification requirements is in a developmental stage.
ment involved. Class 1E electrical equipment shall be environ. Industry standards current at the time of equipment qualifica-
mentally qualified in accordance with 10CFR50.49, as outlined tion should be used.
In IEEE Standard 323

4. - 2.2 The Plant Designer shall make maximum use of provisions in The most significant gains to be rnade in the arca of environ- 0

other parts of Section 4.0 to remova excessive conservatisms mental qualification are in the definition of more realistic en-
from environmental analysis and to provide environmental en- vironmental envelopes for equi;v r ent qualification. Un-
velopes which closely match the calculated design ccnditions. reasonably imrsh environmental envelopes have greatly in-
Analyses performed to define the environmental envelope shall creased the costs of environmental qualification without a cor-
be completed after analysis variables have been finalized. responding increase in safety.

4.8.2.3 Pertinent environmental qualification parameters include, but Elimination of unnecessarily conservative design scenarios 0

are not necessaiy limted to temperature, pressure, humidity, willlessen such problems.
radiation, chemical spray and aging.

4.8.2.4 Qualification sha!! be accomplished by physica! test or by ex- The use of proven equipment is the optimum approach to O

perience, demonstrating the equipment's similarity to pre- equipment qualification. Equipment which has undergone
viously qualified equipment or to equipment which has been complete qualification tests and has demonstrated reliable
exposed to other more severe environments. service sf' auld be the primary choice.

FR c% JE 4M ey&W
y Alt / b Re~! % f

9 D (f} A"pu jc c rA

Page 1.4-48.
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(1) Tekt-ing an'identitaltitem of equipment under identical conditions or
under similar conditions with a supportingranalysssa to show that the
equipment to be qualified is acceptable.

(2) Testing a similartitem of equipment with a supporting: 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) Analysis in combination with partial type test data that supports the
analytical assumptions and conclusions.

.



ALWR/NRC OPEN ISSUES
Status: Op Next Action: pg

limits on nitrites, ritrates, and total halogens as chlorine (5.2.8)

Abstract industry Position NRC Position Action Description
(DSER, p 1.5-7) *the stati concludes that EPRI should revise We are unaware o*: any technical (DSER)See Abstract NRC to review response
the Passive Requirements Document to include limits on basis for lirnts on nitrites and and cor.tinue dialog.
nitrites, nitrates, and total helogens as chlorine. In addition, a nitrates. NRC should explain
total limit en total chlorine + total sulfur + total nitrite + total technical requirement,
nitrate expressed as mote-equNalents of chlorine should also
be included?

NRC Review

NRR/EMCB G. 'orgiev i

i

Upda%t 7/2/92
tea:

Page to Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES
Sw=: Open Nut Mon: E'p'.' : .O-11

| | i

PWR %ter chernistry (5.52)
, i

i ..

! Atrara [ ~ Industr-* Position . NRC Position Action Description
(DSER, p 1.5-26) *for PWR water chemistry, Sectico 5.5.2.4 cf We agree. The ORD wiB be revised (DSER)See Abstract NRC review pen & ink;.

;. 15e Passive Requirements Document should reference EPRI to reference Retision 2. EPRI cha v
|-

h!P-7077, Re@ en 2. instead of EPR1 NP-5960 Revision 1.* NP-7077."PWR Primary Water
Chemistry Guidlines* in Section

! 5.5.2_4.
!

:

!
e

4

1

.

i

i

? NRC Revim
! ,

1
'

i NRR/EMCB G. Georgiev

.i

!
4

|

l .

5
'

1

I

'

i
i

1.

EI S/6/92
Updated:

i
Page 11 Printed on: 8/18/92
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VOLUME lit, CHAPTER 1: OVERALL REQUIREMENTS
!Paragraph No. Recuirement Rationale Rev. c

!
| 5.5.2 - Water Chemistry Design Basis (Continued) Water Chemestry Design Basis (Continued) 0 ,i

5.5.1.2 ! The hydrogen water chemistry specsTic control values gNen in The current gudelines (1987 Revisson) is directed toward op- 0
; the EPRI HWC Guidehnes relative to recirculating piping (e.g., ' timizing protection to the recrculation piping; in the ALWR,
j DO MV) shau apply to nozzles, cuinpci.erds. and other non- which has'no such pipeg. the maximum protection should [; replaceable cu,T.pcow s in the reactor vessel lower pienum. be directed to the reactor vessel pressure boundary !1

~ 5.5.2.3 . A special evaluation shall be made when considenng carbon' The side effects d HWC must be considered in selection of 0 [
'

and low alloy material for reactor coolant service with less rnaterials. For example, in c*w plant, higf+er radiation levels
than 10 ppm oxygen as the resdt d HWC The evaluation (due to crud and cobalt) have been obsened in some carb- I

shall include erosion, corrosiort, radiation buildup, and pitting on stest ppirg'

at shutdowrt
!

. i

.

5.5.2.4 PWR Water Chemistry Design Basis PWR Water Chemistry Design Basis 0 I'
?

The water chemistry design basis for the PWR shes be in ac- The gudance for auxiliary systems in Table 1.5-4 are 0 |
cordance wittr provided to assure compilance with the EPRI guidelines. {

.

t. e Based on experience and the system and evapOnc+t design i

PWR Primary Water Chemistry Guide:ines- We features >ecified in the ALWR Requeements Documert. the ;; e
'

lilBB4000, and ts subsequent revisions; guidelines are judged to be achievable at least 90 percent of i
the time. The guidelines are intended to be the basis for sys-3

:

) PWR Secondary Water Chemistry Guidelines- Revision 2 tem dessgn and not the objecttves for excenert piart perfor- |
e

j EPRI NP-6239, and its subsequent revisions; mance. ,

. (
; and as supplemented by the guidelines provided in Table

|
! 1.5-4.

j

f I
r

.I

:t : Tbsist 2 EM2i l lT' -70 N
i

,

L

!
*
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ALWR/NRC OPEN ISSUES
. Status: g Next Action: E- -

e P.1.O-12 | |
'

reliability assurance prograrn framework (62)

Abstract industry Position NRC Position Action Description
(DSER, p 1.6-4) "The staff concludes that a RAP should We beneve the staff's concem was (DSER)See Abstract NRC to review Ch.1,
contain and def rne the basic framework (scope, purpose, and addressed by Revision 3 of Chap'er Sector. 6, Revision 34

objective) and the program elements, and should desenbe 1. Sectron 6.
how the elements would be ppfed to the plant structures,
systems. and equipment,"

(DSER, p 1.6-7) " he statr concludes that a RAP should
contain and define the basic framework (scope, purpose, and

j objective) arid the program elements, and should describe
'

how the elements would be apphed to the plant structures,
i- systems, and equipment."

>

$

NRC Review

NRR/LPEB R. Correia
4

,

J

+

5

$

Last 7/2/92
i Updated:
i

Page 12 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES
Status: g Next Action: E*

-

,

quantitative reliability and availabirrty goals (6.2) .
.

Abstract industry Position NFiG Positen Action Descrysten i

(DSER, p 1.6-5)"The staff concludes that a RAP should We believe the staff's concem was (DSER)See Abstract NRC to review Ch 1
contain overall reliabi!ity and availability design coats based . addressed by Revision 3 of Chapter Section 6
on safety tsquirertrents that h.1ve associated with them 1, Section 6. t

core-damage frequencies or probabilites. The s?s*f agrees
that plant availability, outage duration, and outage frequency
are appropriate quantitative design requiremantt However,
quanttative reliability and avagabiltty requirements that will be

~

responsive to those safety requirements that have associated
with them core-damage frequencies or probabilities should
also be included as design requirements for non-safety-related

. systems.*=

k

NRC Review

NRR/LPEB R. Correia ,

;

,

4 !

!

L

,

:

I
. i

i !
2 i

ast 7/2/92
.dpdated;
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ALWRINRC OPEN ISSUES

g g ' Status: g Next Action: E
I I ,

integration of reliability engineenng techn' ques (6.2. 6.3. 6.4)
,

i

Abstract industry Position NRC Positx>n Action Descrrptron
(DSER. p 1.6-6) "The staff conciedes that a RAP should We ber+ eve the staff's concem was (DSER)See Abstract NRC to re %w Ch 1
contain reliabi!rty engineering techniques perictmed during the addressed by Revision 3 of Chapter Section 6. Rev 3
dasign phase to ensure the overall design reliabihty and 1. Section 6.
svailabihty goals that are based on plant safety are met. The
staff acknowledges that the techniques desenbed in Section
6.2.3 of the Requirements Document are reliability program
elements that will be ficable in the design phase of a
plant and are accep e. However how these techniques

IwiR relate to the overall reliability program and how they will
be integrated and considered in the RAP is not specified."

(DSER. p 1.6-7) "The staff concludes that a RAP should
contain reliability engineering techniques perforrned during the
design phase to ensu e the overaR design reliability and
availabihty goals will be rnet. As discussed above, the staff
acknowledges that the techniques desenbed in Section 6.2.3
of Chapter 1 of the Requirements Document are reliabihty
program elements that are appicable in the design phase o*
a plant and are acceptable. However, as stated above how
these techniques will be integrated and considered in the ,

overall reliabdity program is not speci'ied.* NRC Review

(DSER p 1.64) *During its review of the Requirements NRR/LPEB R. Correia i
'

Document, the staff found many of the elements 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
elements will be integrated and considered in the total
reliability program."

,

1
i

;

i

!\

,

!

Last 7/2/92 !, Updated: !
a
!

!
l |
'
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ALWR/NRC OPEN ISSUES
'

Status: Open Next Action: E |

relationship of system requirements to overaH plant safety reliability and availability goals (62)
1
-i

'
Abstract Industry Position NRC Positsn Action Descript3ori

j (DSER, p 1.6-6)"The staff concludes that the designer should We believe the sta'rs concetn was (DSER)See Abstract NRC to review Ch 1
establish a set of system reliabihty and availability goals to addressed by Revision 3 of Chapter Section 6. Rev 3

+ . ensure that the overa!! reliability and availabih*iy goals that are 1 Section 6.
based on plant safety will be met. The staff finds the'

requirements specified in Section 6.2A acceptable- however,
the connection of the system requirements to overall plant
safety re!iability and availability goals is not specifie<t*

q =.

4

i,

i

, .

NRC Review '

NRR/LPEB R. Correia
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bst 7/2/92 |
Updated: !
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' ALWR/NRC OPEN ISSUES .
- Status: g Next Action: E

difference between reliability assurarce program for safety- and non-safety-related systems (6.3)

Abstract Industry Position NRC Positen Action Description
(DSER, p 1.6-???) { COULD NOT FIND SPECIFIC NRC should identdy what the UNKNOWN NRC to cladry issue
REFERENCE JDT 4/3G'92) problem is.

|

t

!

NRC Review ,

NRR/LPEB R. Correia

;

i

!

t

Wt 7/2/92
Updated: |
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ALWRINRC OPEN ISSUES
Status: g Next Action: pg

hurnan factors considerations for operation and rnaintenance provisions (8.2)

Abstract industry Posnion NRC Position Action Descrption
(DSER, P 1.8-2) ~1n Section 8.2.B.4 of the DSER for Chapter The URD will be chancad (section (CSER)See Abstract NRC review pen & ink
1, the staff recornmended that IEEE P1023D5, " Guide for the 82.12) to reference IEEE 1023 change
Application of Human Factors Engineering to Systems, 1988. Chapter 10. Section 3.7.7

' Equipment, and Facitaies of Nuclear Power Generating contains a reference to EPRI
Stations, and EPRI 2360, * Human Factors Methods for NP-4350," Human Engineennp Design

"

Assessing and Enhancing Power Plant Maintainabihty," be Guidelines for Maintainability , which
referenced in this section. The staff concludes that this in tum references the older report
recommendation is applicable to passive plant designs. EPRI 2360 * Human Factoes Methods
These documents are not referenced in the Requirements for Assessing and Enhancing Power
Document " Plant MaintainabTity".

NRC Review

NRR/LHFB D. Smith

Last 8/19/92
Updated:

Page 17 Printed on: 8/19/92
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VOLUME 111, CHAPTER 1: OVERALL REQUIREMENTS

Paragraph No. Rectarement Rationale Rev.

8.2 PROVISIONS TO ENHANCE OPERABIUTY AND PROVISIONS TO ENHANCE OPERABluTY AND 0
MAINTAINABluTY MAINTAINABIUTY

E.2.1 Solution to Known Ope-anons and Maintenance ProtWoms Solution to Known Operations and Maintenance Problems 0

8.2.1.1 The Plant Desh;,ner and Constructor shaR documera known Uttty inputs on the ALWR Program have repeatedly stressed 0
operations and traintenance problems specNic to the ALWR the need to systematicaRy identry and resolve problems that
design and their solutions in a report avaEable for Uttty exist in present piarts. The Plant Designer is also en-
review prior to piart commament. This report shaR be based couraged to look to foreign data sources (in addtion to Table,

'
; on review of the data sources listed in Table 1.8-1 and shall 1.8-1).

cover, as a minimum, the problem areas 1sted in Tables 1.8-2
and 1.8-3. The report shas cover at issues of plant pe.for- Based on a review of experience, a number of operation and
mance and not be restricted to nuclear or non. nuclear equip- maintenance problems that exist in the presert nuclear plants !

mort and shaR be performed at a detaled enough level so can already be identried, and are listed in Tabies 1_8-2 and
that root causes can be determined and appropnate solutions 1.8 4
prepared.,

8.2.1.2 Humarnactors desigri principles shal be consistentry applia1 Human errors that affect piart performance may be system , 04
,

throughout the design process for each operation or main- design , or human-induced. Human factors applications;

j tenance work space in the ALWR plant to reduce operation focus on eliminating from the ALWR the causes of human er-
) and maintenance errors during as plant modes. tors that exist in the present plarts. (Information on human
! can be found h many of the references of Table 1.8-1.)y

Procedures and Training Procedures and Training 0 *

'

,'j Consister* wth the standard plant design described in Section A standardized set of procedures and training should pemG Os.2.2.1
,

11.5, procedures and training for operation and maintenance acNeving high qualty and performance in operation and :
I'

sha5 be standardized. A standard set of operaung and main- maintenance actMties. It is recognized that there wSI be di- !

f tenance procedures and training shat be developed for each ferences due to design-unique factors; however, stand- |j

| ALWR desigrt in addhion, standardization between ALWR ard!zation to some degree between ALWR designs should be |
j designs should be addressed to the extent practical. achievable through the ut3Ry/ operations review described b
j

_ { Section 11.11. j

! nermm,ppxap+yu_'
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ALWR/NRC OPEN ISSUES
Status: g Next Action: pg

computer security reference (11.12)

Abstract industry Posetsn NRG Positen Action Descripton
- (DSER. p 1.11-6) *Section 5 9 of Attachrnent ; to Sec'ien 11 - The URD wiB be changed to (DSER)See Abstract NRC review pen & ira
of Chapter 1 states:"The plant desbner wiH certify the IMS etirrhiate the reference to T2uide B3* change:
security system in accordance wdh duidelines for Computer'

Secunty and Accreditation (GUIDE 83)." GUIDE 83 does not
'

i appear to be a correct cr:aton.
4

.

!

2

1

!
n

I,
!
4

1

1

' NRC Review

i NRR/RSGB R. Dube
!
!
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i

1

i
I

:

I ,

I,

|
*

Last WW92
Upda.ed: !
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ATTACHMENT 1 TO SECTION 11

Paraoraoh No Reovirement Rev.

5.0 QUALITY ASSURANCE O

The IMS shall be capable of automatically maintaining cortpleto records 0
of the design as it evolves. A method utillzod to achieve this provision is
described in Section S.7.

Rationale: O

Since design verification is achlovod by poor design reviews which are 0
recorded in the IMS, and the IMS is constructed to provido a single
verified official traceable information source, the quality of the design can
60 demonstrated by appropriate IMS queries at any work station at any
time.

5.9 COMPUTER AND NETWORK SECURITY 0

An IMS security level, together with the molnods utillzod to achlove the 0

desired risk level, shall be proposed by the Plant Designer for review and
approval by the Plant Owner. The Plan' rie igner shall cortify the IMS
security system in agcordance with Guidourm for Computer Secut,ty andg
Accreditation (GUI ) The Plant Designor shall be responsible to
maintain the securit the IMS at the approved and cortiflod ievol.

~m.._.

Rationale: Mde NBS FIPS pus /02. ) Add. O
_-

This requirement is intended to cover all aspects of security including un- 2

authorized disclosures of information and data loss or contamination.
Thero are a number of commercially appiled methods to minimizo com-
puter system vulnerability to data loss or contamination. Since no system
is absolutoly safe, risk management involvos analysis of risks, cost of
recovery, cost of risk reduction, and acceptance of residual risk. Factors
to be considorod in a risk analysis are; the nocessity of the system to
function at a given levol of performance, maintaining data accuracy and
preserving continuity of operation. Plant Owner management must
decide what performance levoi is required relative to what level of residual
risk is acceptable. The Plant Designer is respcnsitde to demonstrate that
the proposed methods achlove the acceptable security level. Reference 2
provides more information on the subject of computer and network
security.

Page 1.1158
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ALWR/NRC OPEN ISSUES
Status: Confirm . Next Action: g

tornado wind speeds (4.5.2)

Abstract industry Positiori NRC Positen Action Description

(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. EPRI indicated that it would delete the reference to Revision 4 of Volume ill change
the tomado recurrence interva! from the Requirements
Document. EPRI should revise Table 12-6 accordingly."

!

t

.

!

| t

NRC Reviewi

NRR/PRPB J. Lee

i

.

i
,

i b st 8/6/92 'Updated:'

Page 19 Printed on: 8/18/92

!
1

5

. . . . .



. - - . . _ - . - -

t
,

..m A,

km, 3+ ~ -

-
Table 1.2 6

ENVELOPE OF ALWR PLANT SITE DESIGN PARAMETERSW
i

-
,

Rev.

EXTREME WIND: 0

Basic wind speed:110 mph (23 0
I

Importance factors: 1.0(3'/1.11HI O

TORNADOk' O
3oo

Maximum tomado wind speed mph 0.

yW w GJah s$'0*A d40 h/' O,,, -. . . w . , x x .
-...,,.i. _ _ _ . . . _ . . , . . , ,

o gi. e . m g M 1%%4KM fjeeAl # h 0 "N,

--a p H + - w d 9' "/''.
'

Ove== ... . . a. i.m.

ec. M wh % ='- % *#'# Oo .. a ~ ~_ _.. ... a . w. .u- y:,o:. _ _ ~ . .-,

issue Spectra: Sp imAof SR 3.h _

0

- ~ r = & :a...a u m .w ~ - < n $ 9 m M ' '} 6
e
.

'' ::; l':Me. ^.,0 "; ebe g d f 4 '::;: d -d !:'0 ::sd 2- E- ..
- .mitae mit altivatinne S ec ::..;" ;g r.:;2.

SOIL PROPERTIES ) 08

. - Minimum Bearing Capacity demand: a 15 ksf 0

f# Minimum Shear Wave Velocity; E 1000 fps 0.

Uquefaction Potential: None 0 *

.

(at Sne Specific SSE Level) O

SEISMOLOGY- 0

. SSE PGA*h 0.30gDOM"I O

SSE Design Response Spectra: por Re0 Guide 1.00 1.

SSE Time History: Envelope SSE Response Spectra O.

Page 1.248
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Teble 1.2-6

ENVELOPE OF ALWR PLANT SITE DESIGN PARAMETERS )U

Rev.

ATMOSPHERIC DISPERSION (Chl/0)U3) 3

Downwind 3
Distance 0 2 hr 0-4hr 8 24 hr 1-4 day 4-30 day

0.5 mle 1.0 E-3 3

2.0 mile 1.35 E4 1.0 E 4 5.4 E 5 2.2 E 5 3-

NOTES: 0
UI Further definition on application of site desl n parameters may be found in sutu 00

sequent chapters covering various areas of design. For example, Volumes il
and lit:

Chapter 6 - Building Design and Arrangement
Chapter 8 - Plant Cooling Water Systems
Chapter 9 - Site Support Systems.

W 50-year recurrence interval. 0
0) Importance factor to be used for non. safety-related structures as defined in 0

ANSI A58.11982.

W Importance factor to be used for safety related structures as defined in ANSI O
A58.1 1982.

(5) Probable maximum flood level (PMF), as defined in ANSI /ANS 2.8-1983, Doter- O
mining Das!gn Basis flooding at Power Reactor Sites. Mlnlmum value to be
basis of standard plant design with provisions as defined in Chaptor 6 for ac-
commodation of flood levels up to maximum value.

W Maximum value for 1 hour 1 sq. mie PMP with ratio of 5 minutes to I hour PMP O

of .32 as found its National Weather Service Pubilcation HMR No. 52.
) year dor encei al with as lated pa rs bas.

Il 48 1 P ss e s w pot off ite -

os re a u to con olli or the ~ n. See opti -

tion per on do des n for ad I inf

f Values of bearing capacity arxl shear wave velocity are included in th:s table to fassure wide application of a standard mat-type foundation design. Design must
be evaluated paramotrically against ranges of possible soit proporties to verify
wide application.

Page 1.2-49
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Table 1.2 6 |

ENVELOPE OF ALWR PLANT SITE DESIGN PARAMETERSN |

Rev.
'

.

NOTES (CONTINUED): f
8 PGA - Peak Ground Acceleration. (

0 (N Free-field at plant grade elevation. O

l# IN Erwelopes all present U.S. nuclear sites except those on Califomia coastlira )

H' The indicated ambient temperatures are to be used in accordance with require. 2

monts specified in the appropriate sections of Chapters 8 and 9.

IN !The CKO values are to be used for the 10CFR100 dose evaluation and were
determined using meteorological data representative of an 80-90th percentile :

U.S. site. The Chi /O values were calculated following guidance in Regulatory
Guide 1.145 considering ground level release, building wake (building area of

233,800 ft ), and lateral plume meander under stable atmospheric conditiont,.

4

,

;

'l

.

i

Page 1.2-50
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ALWR/NRC OPEN ISSUES
Status: Confirm Next Action: E.

intemal flooding design criteria (4.5.5)

Abstract Industry Position NRC Position Action Descrption
(DSER, p 1.4-27) "The staff will confirrn that EPRI will add * Flooding" added to Table 1.2-4 in - (DSER)See Abstract NRC to review Rev.3
information about intemal flooding to Table 12-4 of Chapter 1 ' Rev. 3 of Volume III

. of the Requirements Document as comrnitted to in a letter
cated May 22, 1991."

NRC Review

NRR/SPLB C. Li

1
,

|

i Last 7/2/92
Updated:

Page 20 Printed on: 8/18/92
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-ALWR/NRC OPEN ISSUES
2 Status: COrlfirm Next Action: EP.1.C-3 j | |

.

co.rpliance with Regulatory Guides 1.26 and 1.29 (9)

Abstract Industry Position NRC Position Action Descriptaon
(DSER, p 1.9-2)"the commitrnent to Regulatory Guides 1.26 - The clarification of what the . (DSER) See Abstract NRC to review this
and 129 is shown in Table B.1-2 as an optimzation subbx:t - optimization issue apries to is found response.
regarding the BWR main steamline isolation valves (MSIVs} in the text of Section 2.3.1 of
and leakage control system, with Chapter 3 of the Apendix B. That Section is
Requirements Document being listed as the lead chapter. re.erenced in Table B.1-2.

,

The staff concludes that Table B.1-2 should clearly state that
both of these regulatory guides will be cortplied wrth, with>

the exception of the MSIVs and leakage control system.*

*

NRC Review

NRR/LPEB S. Magruder [
!
;

i

L

f

f

'

Last 7/17/92'

Updated: ,

;
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ALWR/NRC OPEN ISSUES
Next Action: 0006Status: Closed (Cert)

implerrentation d design characteristics irdended to enhance accident resistance (2.2)

Abstract indurtry Position hBC Positen Acteen Descrption

(DSER) See Abstract(DSER, p 1.2-2) *Section 2.2 of Chapter 1 cf the Passive agree
Requirements Document specifies the ALWR design
eharacterishes that are intanded to enhance accident
resistance, such as emphasizing simpidicatron, providing
ample design margin, using the best available materiais and
water chemistry, using the best proven diagncstic monitoring
techniques, and maintaining a negative overall pow *r
;eactivity coe*ficient under a3 cond:tiens. Improved design
margin is attained by the use of a 15. percent fuel design

,
,nargin; lower core power densities; a larcer reactor vessel,

'

pressurizer, and steam generator secondary side; a longer
transient rasponse time; and suffcient margins to limiting
con.htiens for operatioi. and reactor trip setpoints.

The sta't concludes that these design enaracteriste
requirements are acceptable in prir.ciple. However, the staff
will evaleate the acceptability of the implementat:en of each
speck ce9 n charac' eristic during its review of an ind.vidual9
appliation for final design approval and design certification. *

NRC Review

NRR/SRXB M. Rubin

|

Last 7;34,9g
Updated:

|
I
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l ALWRINRC OPEN ISSUES
i

~

: Status- Open Next Action: nong

bounding arralysis oy standard site design paramc:ers (2.3.1)

< . .

industry Position NRC Posstson Actson DescriptionAbstra-;t

(DSER. p 12-4) *Among the general requirerrent:; Sec* ion Agree (DSER)See Abstract
2.3.1.8 of Chapter 1 addresses plant siting Tabie 12 6
lists the envelope of standard site design pararreters, for
which the requiremenets are discussed in greater detailin
Saction 4.5.2 of L'N. apter 1. Ther.e siting parameters are
intended to cover frost, but not aR. potentia 8 sites for fut*:re :
ALWRs in the Unted States. As such, the Passive
Requirements Document requires that the plant desiper
rsview the conddions at the plant owner's site against the
standard design siting parameters H order to assess the,

possible need for mcddication of any des:gn parameter. ,
.

-

Further, it requires that the final design parameters to be used
for the particular site be aporoved in enting by the plant t

owner.
'The results of staff's review of the envelope of standard site

design parameters are given in Section 4.52 of this DSER
chapter. In the DSER for Chapter 1 of the Req *eme rts.

Document for evolutionary plant designs, the staff identfied I

an open issue conceming worst <ase site parameters. As for
the final site design parameters tc be used for any panicular NAC Review
site, approval by the plant owner only is not suffcient. '

Approval by the NRC staff is also required. In add:ticn. if NRR/PRPB J. Lee
one or more than one site-specdic design parameter exceeds NRR/ESGB It.'w standard site design parameters at some potential nuclear -
plant site, the plant owner should conduct a plant-specife~ |
evaluation against these parameters and submit a detailed ;

|. review to the staff for approval. "
,

;

*
t

!
.

'.,

.

Last 7/17/92 !

Updated:
,

t
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ALWR/NRC - OPEN ISSUES ~

Status: g Next Acdon: g

selection of in' iating events and teir frequency categorization (2.3.2)4'

t

Abstract indust.y Posnion NRC Pos taon Actica Descrption t

(DSER, p 1.2-6) *The events and accidents in Table 12-1 of Table is not an inclusive listrig of (DSER) See Abscact NRC review this resntnse. [
Chapter 1 are generaDy consistent with ths initiating events events to be considered in the safety
descrbed in Chapter 15 of the SRP with the folicwrng analys

*exceptions. Item 3M. * reactor coolant pune trips (PWR),*
should include both partial and cortplete reactor coolant purry'

-

, tnps (both are moderate-frequency events). Category 2. p
' * decrease in heat removal by secondary system," should !

inciuds steam pressure regulator failure and turbint, trip
.,

without bypass as moderate frequerx:y events. Item 6.1 )

* inadvertent opening of a pressurizer safety valve in a PWR |
or a safety or relief vafve in a BWR,* should continue to be )

'categorized as a rnoderate-frequency event rather than an
infrequent event. There are also certain acceptable i

exceptions because of the design features unique to the
ALWR passive plants. For exartple, the recirculation pump
trip and purrp shaft seizure ever;ts for BWRs are not included
in the list because there are no recirculation pumps in the
passive BWRs. Control rod ascerrbly ma! functions as i
passive BWRs may also be excluded if proper justification ;
can be provided for excluding them because unique design,

I features, interlocks, and routine surveii!ance. However. NRC Review .

because the Passive Requirements Document does not i

present an actual design, the staff concludes that there is NRR/SRIB M. Rubin
- insufficient justdication to delete consideration of the rod drop ,

' event as an accident. The plant designer must just:fy the
exclusion of BWR control rod asserrbly malfunctsns f:om
consideration in safety analyses during the design-specific
review.*

<

<

?

! f

:

!

;
. >

| I;

Last 3/18/92
'

| Updated: !

|' f
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ALWR/NRC OPEN ISSUES

Status: Closed (Cert) M Action: none""

a ,/um.ce criteria for transert and accident analysis (2.32)

Abstract industry Posit >on NEO Position Action Description
' (DSER, p 1.2-8) "Section 2.3.2.7 of Chapter 1 states that the Agree (DSER) See Abstract
plant designer will perform a consequence analysis for
moderate-treguency and infrequent events w:th coirmident
siagie failures and specifies the acceptance criteria for these
events, including limiting faults as summarized in Table
1.2-2c. In Revision 2 of the Passive Requirements
Document. EPRI added a footncte to Table 1.2-2c to specify
fuel cladding failure criteria for input to the radiological
consequence analyses. That is, for the PWR, the fuel
cladding failure crneria will be less than the 9505 departure
fmm nucleate boiling ratio (DNBR) lirnit, and for the BWR. it
will be less than the minimum critk:al power ratio (MCPR).
encept for (t) a LOCA event or (2) a fuel handling and cai*

drop event. For a LOCA. EPRI specifies that the vendo,
I should use the source term as defined in Section 2.5.2 of

Appendix B to Chapter f. and for a fuel hand ing and cask
i drop event. the vendor should use the number of assemblies

involved. These failure criteria are consistent with the SRP.
except for the source term for LOCA consequence analysis.
Table 1.2-2c also specifies limits based on 10 CFR Part 20
and Appendix ! to 10 CFR Part 50 for moderate-frequency NRC Review
and infrequent events, and speedies that, for PWRs. the
radiological consequences of infrequent events may exceed NRR/SRIB M. Rubin
the guidelines of 10 CrR Part 20 but cannot be such that
they to interrupt or restrict public use of those areas beyond
the exclusion areas. The staff concludes that the

! EPRI-proposed criteria are not specific enough to determine if
they are consistent with the staffs review enteria. The plant
designer should specify the exact acceptance criteria and
ident:fy deviations from those in the SRP, if any, and the
bases for the deviations. ' The staff will address this matter
during its review of an individual application for final design
approval and design certdication."

1

Last 7/1 #92
Updated:

Page 25 Printed on: 8/18/92
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ALWH/NRC OPEN ISSUES-

1
-

" 3' '

Status: CLOS 9d(Cert) Next Actic* None
. . P.1.V-5 '

< ,

passive plant anticipaled transient without scram response analyds (23.2)

e

Abstrac'. Industry Position NRC Positson Actaon Descripten
(DSER, p 1.2-9) *Section 2A2.2 of Chapter 1 of the Passive Agree (DSER) See Abstract
Requirements Document specifies that analysis and
acceptance criteria for events invoh6ng faibres of multiple
active coinponents associated wit antici;:sted transier:ts i

without secam (ATWS) and station black'ut wiR be in
accordance with 10 CFR 50.62 and 10 CFR 50.63
mspectively. However,10 CFR 50.62 does not specty i

anafysis and acceptance criteria. exce,x for the preserotive '

'

equipment design requirements that wert, based on analyses jof the current generation of LWRr. The staff w1 require each 3
plant designer to perform en anaty_ sis for the ATWS events to ;

demonstrate that passive plant ATWS response is consistent -

with that considered by the staff in its formulatien of the 10
CFR 50.62 desigr. requirements for current plents. The staff
win address this matter during its review of ar individua!

,

application for final dasign approval and desk;n certication.*

I

NRC Review

NRR/SRIB H. Rubin
|
i

?
L

,

b

|

|

List 7fi4fg2 6

Updated:

Page 26 Printed on: 8/18/92
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ALWRINRC OPEN ISSUES
''" " ' ^ "P.1.V-6 | Ill.A |;

operator actiorts 72 hours after accident (2.3.2) _ ,

!,

Abstract industry Position NRC Positen Action Desenpten
(DSER, p 1.2-11) "Not on!y is the 72-hour timeframe used as . One of the concems of the staffs (DSER) See Abst act See !!I.A and also ,

;

the design basis for the safety systems, it is also used as a is "the reliability and availability of NRC to censider 8/16/91
justification for not requiring support systems to be designed non-safe *.y systems". See the PcJicy response+

,

| . for safety-related functions. These design bases are issue for further discussi:n. ,

consistent with the policies for passive ALWRs stated in . The other concem is about the ;
,

Volume I of the Requirements Document. However, the plant recovery after 72 hours. The
Passive Requ;rements Document does not provide sufficient staff should consider the
justifications or bases to substantiate these policies and rnodifications made in the RAI
objectives. Since the safety systems are designed for response dated 8/16/91 to sections
72-hour duration after the initiation of accidents and may re!y 2.2.11 and 2.2.15 of Chapter 5.
on other non-safety-grade active systems to perform
core-damage prevente and mitigation functions thereafter,
the staff is concemed about the reliabihty and availabihty of i

these non-safety-prade active support systems. Section
,

2.42.8 of Chapter 5 of the Passive Requirements Document ;
'

! speciks that non-safety-related ecuipment necessary for [
'

plant recovery after the assumed 72-hour accident duration will 6

be designed for the expected environment during the 72-hour
7 period. How3ver, the Passive Requirements Document does

not identify which equipment wi!I be needed for (1) plant ,

'
recovery after 72 hours and (2) continued accident mitigation. NRC Review,

Although Chapter 3 of the Passive Requirements Document ,

specifies that the active support systems wi!I provide- IIRR /LOLD,

defense-in-depth functions, such as reactor coolant makeup NRR/LPEBand decay heat removal functions, they are not required to
meet the requirements for safety-grade systems. In addition, NRR/PDST

i the Passive Requirements Document specities that only NRR/PEPB
simple, unambiouous operator actions and easily NRR/PRAB |secomplished olfsite assistance will be necessary after 72 NR1;/PRPB
hours to prevent fuel damage. However, there is no clear NRR/RSGB ;definition of what constitutes 's le, unambiguous operator'

action and easily accomplished sie assistance.' * NRR/SELB 1i

NRR/SICB ,

j NRR/SPLB
NRR/SRID i

'

RES

,

i

I

. Last 8/18/92
1 Ilpdated: !
k |
1
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ALWR/NRC OPEN ISSUES
"" " ^#P.1.V-7 | Ill.A |

use of 72-hour design basis (2.32)

Abstract inoustry Position NRC Positen Action Descriptmn
(DSER, p 1.2-12) * Regulatory Guide 127. "Uttimate Heat Sink See issue P.1.V-6 (DSER)See Abstract see P.1.V-6
for Nuclear Power Plants," requires that a safety-related
ultimate heat sink 4.onsisting of at taast two sources of water
be provided wrth the capabdity to provide sufficient cooling for
"at least 30 days * to permit simu!taneous safe-shutdown and
cooldown of ali nuclear units that it serves and to maintain
them in a safe-shutdown conddion. Since PDHR systems

grade means to transfer decay heat to the
provide a safety ks, the requirement of a 72-hour capability forunimate heat sin
these systems is inconsistent wrth the 30-day capabihty of 6

the safetf-related ultiraate heat sink specihed in the regulatory |
guide.

,

i

fThe staff wi!! evaluate use of a 72-hour safety system design
basis (i.e requiring safety systems to be designed with
72-hour capabilay without reliance on operaDr action and other -

support system assistance) design approval and des;gn
during its review of an individual

specific application for finai
certification. Each appreant must justdy the use of the
72-hout timeframe dese;n basis, the type of equipment and ;

'

its quahty and its availability for plant recovery after 72 hours. NRC Review
and demonstrate that available non-safety-grade systems will
provide for long-term cooling." NRR/LOLB ,

NRR/LPEB t

NRR/PDST [
NRR/PEPB,

NRR/PRAB ;

NRR/PRPB !

! NRR/RSGB :
'

NRR/SELB
NRR/SICB
NRR/SPLB

! NRR/SRIB
RES

i !
r

i

!
'
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ALWR/NRC OPEN ISSUES

Statu=: Closed (Cert) Next Action: NoneP.1.V-8 | |
technical basis for severe-accident management program and emergency operating procedures gudelines (2.3A)

'

Abstract - Industry Posrtion NRC Position Action Descr5 tron
(DSER. p 1.2.16) *The staff concludes that EPRrs Agree (DSER) See Abstract

'

,

statements that the EOPs (or guidelines) will be provided by'
the plant designer as an integral part of the total plant desigt,

will be based on deta9ed analyses of the functions and tasks !
of the operators, and will be verified and validated by active
simulation is seceptable. If there are situations in which there ,

is the potential for a human error of comrnission, the operators i
'

will be provided with procedural guidance and, if that is not
sufficient, physical interlocks and inhibits wi|| be incorporated ,

in the design. Also, the procedures will not preclude operator ,

action after the initiation of a passive system if that action
can mitigate the consequences of an event however, any
such actions will have to be consistent with the need to
permit safety system actuation to proceed to completion.- (
Furthermore, such procedural guidance will have to be fully i

verified and vandated.

In addition the normal plant design configuration limiting the
ability to initiate overrides; abng with the inclusion of
unambiguous symptoms for manual control of safety i

systems, will limit the contribution of errors of commission to NRC Review
plant risk.

NRR/PRAB R. Palla
The staff concludes that these design objectives are
acceptable. However. it will evaluate the technical bases for [
the severe accident management and EOP guidelines, and
the design of acceptable means (i.e., hardware or software
inhibits) to prevent operator override of safety system
functions without unduly restricting the opera: ors' abiMy to >

respond to system failures or unanticipated event progression
dunng its review of an individual apphcation for final design
approval and design certdication. *

,

!
t

i

I
1

Last 7/t 4/92 I

Upd#ed: j
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ALWR/NFIC OPEN ISSUES

[ j status: Closed (Cert) Next Action: DOneP.1.V-9
~

Tcceptability of analytical codes and methodologies for safety analysis (2.5)

Abstract Industry Position NRC Position Action Descrrption
(DSER, p 1.2-17) * Acceptable analytical codes used for Agree (DSER) See Abstract

. ALWR analyses must have the capabiltty to hand!e system
performance and phenomena unique to passive ALWR k*

designs, such as operation of gravity-fed safety injection
systems, natural circulation heat exchangers at both high and ;

|- low pressures and in the presence of noncondensible gases,
critical flow in the automatic depressurization valves over the
range of expected operating conditions, boron transport under t
gravity-&iven system conditions, and natural circulation
stabiltty of the simplified BWR design. , The codes must also !

ba capable of hand!tng interactions among passive safety
i systems as we|| as active systems. The analytical methods i

and codes rnust be validated with appropriate test data, i

including separate effects and integral effect tests with '

consideration of scaling effects. In its letter dated July 1,
i 1991, regarding the need for large-scah, full-height arsd

full-pressure integral testing of the passive safety systems, j

EPRI indicated that the ALWR Utility Steering Committee has ii,
' ' established an analysis and testing review team, which is

reviewing the detailed analysis and test plans for the passrve
plant designs and providing appropriate guidaace. The staff NRC Review ;

will evaluate the acceptabiltty of the anahytical codes and |

methodologies used for safety analyses as well as validation NRR/SRIB M. Rubin i

)
data. including test plans and facilities, durmg its review of an
individual appacat'on for final design approval and design ;

',

certification."a

!

!
!

I

I

i

!a

l

?

last 7/t 4/92 ,
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ALWR/NRC OPEN ISSUES .

5 CloSe@em NeM Acuon: NRC/AMRP.1.V-10 | |-

i defense-in-depth analysis (2.5,3.5)

'

Abstract Industry Position NRG Posstbn Acth Descriptbn
(DSER, p 1.3-3)'Section 3.5.3 of Chapter 1 requires that the The URD asks that design limits for (DSER) See Abstract NRC to consider removal of
plant responses to reactor trips, which are not corwicated by the p: ant's infrequent and moderate this issue or continue
f ailures beyond those that caused the trip, do net result (1) in frequency vents are not exceeded discussion as needed.
the initiation of the emergency core coo! sng system, the without reliance on safety systems.
prima safety or relief va!ve, or the backup feedwater system This is not a licensing concer and *

and ( in the uncovenng of uncovering the pressurizer should not be a SER issue.'

heaters. Section 3.5.4 requires the plant to be capable of a
turbine trip from 40 percent or less (BWR) and 100 percent or
less (PWR) of the rated pcwer without reactor trip and the
lif2ing of the main steam safety valves. Section 3.5.5 requires
that the inadverter't closure of the mainstream isolation valves ,

, (MS1Vs) while at fut power not result in the actuation of the
i safety /refief valves for BWRs. Section 3.5.6 requires that the

loss of a running main feedwater or condensate pump while
at fufi power not result in a reactor trip. Section 3.5.7 requires
the systems and equipment to be designed to withstand a
complete loss of bulk ac power for at le+ st 2 hours without
exceeding equipment design firruts. The sta*f considers thase
design objectives as important defense-in-depth goats. Each |

of these requirements is acceptable provided the designer
performs design-spectre analyses to demonstrate that ths NRC Review
specified design limits are met. The staff wiU evaluate these
anafyses during its review of an ind:vidual applcat:on fGr final NRR/SRIB M. Rubin
design approval and . design cerufcaten. " ,

'
,

r

i

i
;

i
j- !

!

!

!

|
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ALWR/NRC OPEN ISSUES

p_gg , [ | Closed (Cert) Next Action: ALWR/NRCStatus:

a I

60-year piart Efe (33,4.82,82,11.3)

Abstract industry Position NRC Position Action Description
(DSER, p 1.3-1) *As stated in SECY-89-013. * Design Section 113 was revised (Rev. 3) to (DSER)See Abstract ALWR,NRC discussion to

Requirements Related to the Evolutionary Advanced Light better express the industry position. clarify issue.
Water Reactors," the staff will review the ALWR designs for a A design lie plaa shall be provided.
60-year life notwithstandirg the fact that a 40-year license ' which willinc!ude a design Efe

,
' term limitatior: is speched in the A!amie Energy Act and classfication system. con 6 tion
; IBRC's regulations. Although .he Comrmssion paper was rnonttorir:g ud plant environmental

directed to the evolutiontry designs, the s+ ff concludes that it monitonng.a
| is equally applicable to the passive designs. It is the .

appicants' responsibility to edentify the components and There is no con *radiction with what
systems that are a*fected. The staff will address plant life the NRC staff is saying so there
during its review of an individual applications for final design appears to be no issue.
approval and design certdication. These appDcations will
have to provide information and programs to support design<

life and the staff's reviews of such issues as fatigue.*

| corrosion. and thermal aging."
:

' (DSER, p 1.4-50) *lt should be noted that ALWRs are,

dasigned for 60 years of operation, while the current plants are,

designed for 40 years. The staff concludes that the plant
i designer should ensure that piant equipment important to

safety must be qualified for its intended service, and be able NRC Review
to perform its safety,

functions throughout its design Me. The staM will address this ttR?(PDST i
'

- issue during its review of an individual aplication for final !

design approval and design certification.

|

1

l
,

1
'
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' ALWR/NRC OPEN ISSUES:-

Status: g Next Action: g-: ..

> P.1.V-12 - | |.
operation of PWR with a secured reactor coolant pump (3.5)..

Abstract . _. Industry Position . NRC Position Action Description
(DSER, p 1.3-2) *Section 3.5.2 of Chapter 1 requires the PWR The requirement about "being (DSER) See Abstract NRC to review Rev. 3
plant to be capable of operating at reduced power with a capable of operating at reduced .
secured coolant pump to enhance the availability of the plant power with a secured coolant pump"
and to redcce reactor trips. Appendix B to Chapter 1 .. has been deleted (Rev 3);
indicates EPRI's commitment to comply with Generic Letter
(GL) 86-09. " Technical Resolution of Generic issue No. B-59 - - This issue should be closed.

- (N-1) Loop Operation in BWRs and PWRs." GL 86-09 states
that (N-1) loop operation is acceptat,le provided acceptable ,
evaluation results are shown fa certain plant-specific design
characteristics, such as the impact of the down loop on' ,

instrumentation and control systerns, human factors,
operational systems, safety systems, status of valves,
core-flow distribution, and potential for cold water reactivity ' t
. insertion. Since these characteristics are highly dependent on
the specific design of the plant, acceptability of operation ;

- with one secured reactor coolant pump is subject to
fplant-specific 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. * '

NRC Review
L

NRR/SRXB G. Hsii
,

&

-i

,

h
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ALWFt/NRC OPEN ISSUES :

Statua Closed (Cert) Next Actie: noneP.1.V-13 |- |,

: fuel burnup requirernents (3.6)

Abstract - 'endustry Position NRC Position Action Description
(DSER, p 1.3-3) *Section 3.6'of Chapter 1 requires ALWR coca Agree (DSER) See Abstract
' designs that havc a capability of up to a 24-month fuei cycle -
and fuel mechanical designs that have a peak bundle bamup -
of at least 45,000 and 55,000 megawatt days per metric tons -
of uranium (MWD /MTU) for BWRs and PWRs. respectively.
These minimum fuel burnup requirements are inconsistent
with the EPR!-proposed requirements of 50.000 and 60,000
N?ND/MTU specif!ed in Sections 4.2.2.2 and 7.2.2.2 of
Chapter 4 for BWRs and PWRs, respectively. In addition, ,

although these specific values are inconsistent with each !
other, they are greater than NRC-approved fuel burnup levels.

- To support this high fuel bumup cperation, each ALWR
design applications will need to include sufficient high fuel

.

burnup data to demonstrate fuel integrity in the areas of
fissior. gas release, cladding corrosion due to oxidation and
hydriding, and reduction in claddng material strength.*

NRC Review

NRR/SRXB G. Hsil'

.

Last 7/14/92
Updated:
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ALWK'NRC OPEN lSSUES

St=tus: Closed (Cert) Next Action: nong
P.1.V-14 - | |

extended operating life of control blades and control rod assemblies (3.6} -

Abstract . . Industry Position NRC Position Action Description
(DSER, p 1.3-3) *Section 4.2.6.2 of Chapter 4 requires the Agree (DSER)See Abstract
BWR control blades used for maximum core insertion to be
designed with a minirnum exposure capability of 4.0E+21
neutrons /m2 (nyt) with a target of 8.0E+21 nyt, and the
blades not used for maximum core insertion to be designed
for an operating life of 13 or 20 reactor full-power years
(RFPYs), which may be selected by the plant owner. Section
7.2.3 of Chapter 4 requires the PWR control rod assernblies
to be designed for a minimum operating Detime of 15 RFPYs
with an ot'jective of I
20 RFPYs. These requirements are beyond the operating
experience data of the curren* LWRs. To support the desired
extended operating life of the control blades and control rod
assemblies, each ALWR design application will need to
ir clude sufficient performance data to demonstrate that
irradiation effects, including material hardening, absort>er
depletion, and swelling, will not impair structural integrity."

NRC Review

NRR/SRXB G. Hsii'
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ALWR/NRC OPEN ISSUES -

W "" " ^ ""*
P.1.V-15 | Ill.Ai '|.

safety classification (4.3.1) .

Abstract .
.

... . Industry Position NRC Position Action Descoption
= (DSER, p 1.4-2)" General Design Criterion (GDC) 1," Quality See Policy Issue Ill.A (DSER) See Abstract See Policy issue tilA

.
Standards and Records," of 10 CFR Part 50, Appendix A,

! requires that nuciear power plant structures, systems, and
components important to safety be designed, fabricated,
erected, and tested to quality standards commensurate with
the importance of the safety function to be performed. '

Regulatory Guide (RG) 1.26, " Quality Group Classification
and Standards for Water, Steam, and Radioactive Waste

' Containing Components of Nuclear Power Plants," is the -
'

principal documem used by the staff in its review of this
subject. However, the ALWR Requirements Document

. proposes the use of ANSI /ANS 51.1," Nuclear Safety Criteria
for the Design of Stationary PWRs," and ANSI /ANS 52.1,
Nuclear Safety Criteria for the Dess'cn of Stationary BWRs" as' "

an afternative way of complying with RG 1.26. The staff has;

not completely endorsed these two industry standards for the
evolutionary ALWR and concludes that, because of the
unique designs of the passive ALWRs, neither of these
standards will be applicable to these plants. As discussed in
Section 4.31 of Appendix B to Chapter 1 of the Passive
Requirements Document, SRP Section 3.2.2, " System QuahtY NRC Review - i

Group Classification,* also may not be complete
'
t,

applicable. Many of the passr.e systems that RI has NRR/EMEB
classified as non-safety-related are similar to systems in
current LWR designs are classified as safety-related.
However, these passive plant non-safety-related systems are ,

relied 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 important non-safety-related systems are not
raquired 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
staff'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 staff to develop positions on quality group
classifications, applicable piping and instrumentation
diagrams should be available. However, this level of detail is
not appropriate for the Requirements Document." ~

Last , 7/* 4/92
Updated:
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P.1.V-16 | |
' "'''"' M " " ' ^ * * ' " E

seismic qualification by experience (4.3.2,4.8.1)-

Abstract industry Position NRG Position . Action Description..
'

(DSER. p 1.4-43)" Current NRC guidance (Regulatory Guide , The URD has been updated (Rev 2). (DSER)See Abstract NRC review Rev 2 and
1.100. Revision 2) recognizes the use of experience data as a in section 4.8.1.8 there is no longer continue the dialog as
means of seisme qualifc~ ation of equipment. However, the a reference to SOUG but to Reg. necessary
earthquake experience data base methodology described in Guide 1.100 Rev 2 and to the fact

'

IEEE-344-1987 -which, as stated in Regulatory Guide 1.100, that the experience data method
Revision 2. is to be evaluated by the staff on a case-by-case may require NRC evaluation for
basis - is different from the detaifed criteria and approach acceptance on a case by case basis.

' provided ;n the SQUG Generic implementation Procedure ;

(GIP). The staff does not accept the GIP as a qualification it is planned that an industry !

procedure. Rather, it is a venfication procedure and is . guidefine document for using
intended to be used only by the older operating plants under experience data will be developed
the A-46 resolution. Since the staff does not accept the GlP under EPRI management. It will be
as a qualification procedure, it ie not applicable to newer submitted for NRC review and
operating reactors or future ALWR plants. The development approva!. This wit! then become the
of the GIP verification procedures and criteria was not basis for approvalin lieu of case by
necessarily based on the required elements of IEEE 344-1987 case approval.
or staff requirements for newer operating reactors. Thus, a
significant portion of the data base in the A-46 methodology
is not apphcable to future ALWRs.

Therefore, consistent with RG t.100, Revision 2, the staff will NRC Review
evaluate the use of experience data on a case-by-case basis
for plant specific applications (see Section 3 of Chapter 2 of NRR/ESGB
this report for a specific application of experience data). "

!.

,

Last
Updated- 8/6/92

L
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ALWR/NRC OPEN ISSUES,

. Status: Open . Next Action: E.

rton-seistnic building structures (43.2.3,4.7.2.10)..

Abstract - Industry Position NRC Position Action Description
(DSER. p 1.4-6) * Revision 0 of Section 43.2.3 of Chapter 1 of The requirements of Zone 2A are (DSER) See Abstract NRC to reconsider position
the Passive Requirements Document requires that compatible with areas in which
non-seismic (NS) building structure Se dasigned to the Zone plants are expected to be sited.
2A specification in the Uniform Buismg Code (UBC) with an Zone 2B is too conservative.

- importance factor of 1.25 assigned to the structures. In its
letter dated April 24,1991, the staff questioned the use of . Furthermore, design of non-safety -
Zone 2A. which according to the UBC seismic zone map,is structures need not be NRC
lower than the specifications for many regions in the United controlled.'

States. In its July 2,1991, response. EPRI noted that the
UBC Zone 2A specification is intended solely to provide a
high degree of investment protection for NS stems. However,
since many regions 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
of any NS items. The staff will require the use of Zone 28 of
the UBC in an application for final design approval and
design certification."

NRC Review
'

NRR/ESGB
,

1

>

Last 8/6/92
Updated:
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, ALWR/NRC OPEN ISSUES

Statu*: Closed (Cert) Next Action: nong
P.1.V-18 ' | |:

structural design and construction codes (4.4,4.4.t)
.

Abstract . . . , Industry Position NRC Position Action Description
(DSER, p 1.4-7) "Section 4.4 of Chapter 1 of the Passive ' Agree (DSER)See Abstract

' Requirements Document provides EPRl-proposed.
raquirements relative to the applicabihty of major design and
construction codes, industry standards, and regulatory

. positions to the ALWR passive plant design. Tables 1.4-2
and 1.4-3 in Chapter 1 hst industry technical standards and '
major structural design and construction codes, respectively,
that are applicable to the ALWR. Several of these standards

- have not been endorsed by the staff and should not be used
as the basis for plant design and construction. In its letter
dated August 1,1991. EPHI agreed to revise Section 4.4 to
state that the use of applicable structural design and
construction codes and industry standards that conffct with

'~

. NRC positions will be resolved by the plant designer with the
NRC and the resolution will 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 comrnitment
is acceptable. The staff will evaluate this matter during its NRR/ESGB-
review of an individual FDA/DC or COL appication."

Last 7/14/02
Updated: ,
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LALWR/NRC OPEN' ISSUES

. P.1.V-19 -
-- Status: Op- Next Action: ALWR.

. I.M -

elimination of operating-basis earthquake from design (4.4.3,4.7.3,' Appendix B)
.

Abstract ., .
.

Industry Position NRC Position Action Description .
(DSER, p 1.4-10) "In SECY-90-016 and the draft policy paper ' .See Policy issue I.M -

'

(DSER)See Abstract See Policy issue 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 resu!!, the staff is currently

involved in the rulemaking p'ocess for AppE in siting
endix A to 10 CFR

Part 100 to decouple the OBE from the S.
considerations. The staff is also evaluating the possibility of
redefining the OBE in order to satisfy the OBE's function
without explicit!y analyzin responses. ' This chan e would j
diminish the role of the O E in design by establis ing a level
that, if exceeded, would require that the plant be shut down
for inspection activities.L The statt agrees in principle with
EPRI regarding the deletion of the OBE from plant design.
However, certain issues related to the treatment of earthquake '

cycles for piping and equipment fatigue evaluations, seismic
anchor motion effects, postulated pipe break location enteria,
and concrete structure design need to be adequately resolved '
as a direct consequence of eliminating the OBE from design.
The elimination of the OBE from design would require a'l .
current OBE design-related checks to be performed for the
SSE. The staff is developing various attematives 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 issues may result in staff recommendations for changes
in applicable ASME Code, Section lit rules. Therefore, the
staff concludes that the ehmination of the OBE from design is
acceptable. However, the details of how current OBE-related -
design checks will be performed using the SSE will be
resolved between industry and the staff through the
appropriate code-related activities or supplemental regulatory
guidance. The supplemental regulatory guidance could be in -

the form of revised SRP sections or the ITAAC { amination ofinspections,tests, analyses, and acceptance criteria). The e
the OBE from design would require an exemption from the
current regulations until the final to pertaining to Appendix A '

to 10 CFR Part 100 is approved. In the interim, the
specification of the OBE ground motion remains an option for
ALWR final design approval and design certification
applicants. The staff will evaluate application of those
applicants that opt to eliminate the OBE from design in t

accordance with the forthcoming supplemental regulatory
guidance mentioned above."

Last 7/14/92 i

Updated.
,
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ALWR/NRC OPEN ISSUES
y. Status: Om Next Action:' E. P.1.V-20 ] p

definition of support group (4.4.3)

Abstract . Industry Position - NRG Position Action Description
(')SER. p 1.4-11) *Sectica 4.4.3.3.4 of Chapter 1 states that Agree. A URD change will be made. (DSER) See Abstract NRC review pe1 & ink -
the p!&nt designer may use approved independent support change

~

motion response spectrum analyses techniques as a basis
for seismic design and identifies this use as an exception to
SRP Section 3.9.2i Dynamic Testing and Analysis of"

Systems, Components, and Equipment." The staff's
position regarding a definition of " approved techniques" is that
this method is only acceptable when use; in accordance with
the information and recommendations in Sections 2.3 and 2.4
of NUREG-1061," Report of the U.S. NRC Piping Review
Committee," Volume 4. As a part of this position, a support .
group is defined by supports that have the same time history
input. This usually means all supports located on the same'

floor (or portions of a floor) of a stndure. The staff concludes
that Sections 4.4.3.3.4 and 4.7.3/ of Chapter 1 should be
revised to provide this comrnitment. ' In the interim, the staff
will review individual appNations for final des:gq approval and
design certification M accordance with the above position."

NRC Review

NRR/EMEB J. Bramer

Last 8/W92
Updated:
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VOLUME 111, CHAPTER 1: OVERALL REQUIREMENTS
.,

Paragraph No. Requkement Rationale ' Rev.

4.4.3 Regulatory Positions (Continued) Regulatory Positions (Continued) 0

4.4.3.3.1 The evaluation of the dynamic effects of pipe ruptures postu- The ALWR approach is consistent with NRC's " Broad Scope * 2
lated in SRP 3.6.2 wEl not be performed for those systems or change to GDC 4.
analyzable portions of systems successfully evaluated accord-
ing to leak-before-break cr!teria. See Section 4.5.5.2 for
specific criteria.

d.4.3.3.2 The Plant Designer shall not combine seismic and pipe rup- LBB demonstrates that p!pa rupture wEl not occur due to sels- O
ture events for systems in which LBB is demonstrated. This is mic loads.
In exception to SRP 3.9.3.

4.4.3.3.3 The F: ant Designer sha:t use approved realistic damping More realistic SSE damping values for piping systems wRI 1

criteria in the analyses of buRd!ngs, structures and equipment. lead to significant improvements in equipment support
design and spacing. Regulatory Guide 1.84 permits the use
of damping values in accordance with ASME Code Case N-
411.

4.4.3.3.4 The Plant Designer may use approved independent support Envelope response spectrum analyses have been proven to
motion response spectrum analyses techniques as a basis for be excessively conservative in many cases. [,9% f . /,3,
seismic design. This is in exception to SRP 3.97_

4.4.3.3.5 The Plant Designer may use spectral shifting analyses as an al- Broadened response spectra artificially increase the totat 2
temative to spectrum broadening. This is in exception to SRP energy input for analytical models. NRC has conditiona!!y ac-
3.9.2 and Regulatory Guide 1.122. cepted ASME Code Case N-397 specified for use on a case-

by-case basis in Regulatory Guide 1.84. Code Case N-397
has been annuffed and provisions inserted into ASME Section
ill, Subsection NCA, Appendix N.

4.4.3.3.6 in the analysis of vibratory loads with significant high frequen- This is consistent with the recommendation of NRC Piping 2
cy input, the Plant Designer may combine high frequency Review Committee in NUREG-1061; however, the NRC staff
modal results by algebraic combination. Nonlinear analysis position is that acceptance of algebraic combination would
may be used to account for gaps between pipes and supports be en a case-by-case basis. It is anticipated that on-going re-
for such loadings. This is in exception to Regulatory Guides search wHI refine the definition of the transition between low
1.92 and SRP 3.9.2. and high frequancy rang 9s.

Page 1.44
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VOLUME 111, CHAPTER 1: OVERALL REQUIREMENTS

Rationale Rev.
Paragraph No. Requirement

4.7.3 Systems and Equipment (Continued) ' Systems and Equipment (C;.,ntinued) 0

4.7.3.3 The spectrol pee.k shifting procedures of ASME Section 111 Spectral peak broadening can create overty conservadve sels- 2

Gubsection NCA, Appendix N may be utilized for design of sys- mic energy input to the system when two or acre structural

tems with closely spaced structural modes and artificially modes fall with.o the broadened peak. While the spectral |

i
broadened spectrum input. Modal and spatial component.: of peak broadening analyses may be appropriate for standard

response shall be combined in accordance with ASME lil, Ap- engineering designs. more sophisticated analyses are jus- |
'

pendix N, except that algebraic combination shall be used for tif'ed for "as-built" analyses. Enveloped peak responses.
rather than combined responses, more acct.rately reflect the

the responses of modes above the ZPA cutoff frequency for
res?onse of the system since only one mode at a time will be

loadings having significant high frequency content. excited at the peak of tin artificia!!y broadened range. Excep-
tions to Regulatory Guides 1.92 and 1.122 wm be required to
implement these techniques; refer to Sections 4.4.3.3.5 and
4.4.3.3.6.

4.7.3.4 Independent support motion response spectrum analyses, in- Attemative proceduros for evaluating multiple supported sys- 2

ciuding eppropriate seismic anchor motion (SAM), may be tems are identif'ed in NtfREG/CR-3811. Grouping of |

usM :n lieu of a single envelope of input at all supports in spectrum input by strachment points mitigates the excess
~

|

order to minimize excess conservatism when piping systems conservatisms present when an isolated higher elavation

cross several building floor levels. When this methodology is fj input dominates the analysis of the entire system. (Reference

used, the recommendations in NUREG-1061. Volume 2. Sec- f f
NUREG-1061, Vol. 4. Section 2.)J u g., .4[,,<d d-
Alld Ja< Ic.4%e .h Arg ,,g .tion 2.4, shall be followed.

f '

4.7.3.5 Stiffness and frequency requirements on piping support struc- ASCE Standard for Solsm/c Analys/s of Safety-Related 0

tures shall be specified to justify the use of uncoupled Nuclear Structures provides guidance conceming when in-

dynamic analysis of piping. If physicallimitations are such tegrated analyses are approprhte. It should be noted that

that these requirements make a design impractical, analytical PVRC does not recommend use of support stiffnesses in

models of the piping support structures may be included in piping models as a standard technique for a!! analyses.

the piping analysis.

4.7.3.6 Equipment nozzle stiffnesses shall be appropriately con- Equi, ment nozzle 3exibilities should be expi.citly mode *ed in 0

sidered. piping analyses to reduce the calculated loads ?nd to im-
prove the moments at the nozzle Care must be taken to
avoid iterative analyses due to changes in erection and layout.

Page 1.4-37
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ALWR/NRC ' OPEN ISSUES -

statu: ClosedCe@ Nut AcMon: none'

p,3,y,34 ;g .

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

A5stract , Industry Position NRC Position i Action Description
(DSER. p 1.4-40)"ection 4.7.3.1 of Chapter 1 states that Agree. (DSER)See Abstract
dynamic analysis fechniques for safety class components will Appendix N defines precisely the
be in accordance with Appendix N of ASME Code. Section Ill. seismic analysis methodology. We
Appendix N is a nonmandatory appendix that is still evolving understand tnat the NRC will analyze
and does not current agree with some staff positions. Appendix N within the FDA review, if

" Therefore, it has not een endorsed by the staff, and the - referenced in a vendor's submittal.
staff has no immediate plans to review this document. In its
letter dated May 17.1991, the staff requested EPRI to delete _,

the reference to Appendix N and to reference applicable
. regulatory guides, Standard Review Plan se:tions, or
staff-approved 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 rationais portion of Section 4.7.3.1 would
be changed and that this change would only address the use
of Code Case N-397. The issue of Code Case N-397 is
discussed in Section 4.4.3 of this report. Code Case N-397 is
only one of several issues tMt are either currently in
Appendix N or are being proposed for future addenda to this
document and that have not been endorsed by the staff.
Some of these issues are damping values, use of the load
coefficient method use of the independent support motion NRC Review
response spectrum method of analysis, and the
nonexceedance probability level in Subsection N-1725 of ITRR/EMEB J. Brammer.
Appendix N. EPRl's response is not acceptable. Therefore,
the staff will evaluate this issue during its review of an
individual application for final design approval and design
certification in accordance with applicable S4andard Rev,ew
Plan sections in lieu of Appendix N to ASME Code. Section -
Ill."

Last 7/14/92
Updated:

Page 42 Printed on: 8/18/92
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-ALWR/NRC OPEN ISSUES
Statua: CloSeqCem Nut Action: MOneP.1.V-22 - |. -|

analysis of vibratory loads with significant high-frequency input (4.4.3).

Abstract .. . Industry Position NilC Position Action Description
. (DSER, p 1.4-12) "In Sections 4.4.33.6 and 4.7.33 of- * Agree it will be done on a case by (DSER) See Abstract -
Chapter 1 and Section 2.1.1 of Appe.idix B to Chapter 1. case basis.
EPRI states in various ways that in the analysis of vibratory . Modification of the URD is not
loads (other than seismic) with significant high-frequency input needed because it's already written
(i.e.,33 to 100 Hz), the plant designer may combine . in Appendix B -
high-frequency modal results by algebraic cornbination. This
is a deviation from RG 1.92,"Cornbining Modal I'.esponses
and Special Comporients in Seismic Response Analysis."
that the staf* currently evaluates on a case-by-case basis. In
Revision 2 of the Passive Requirements Document EPRI
added a qualification to the rationale portion of Sections
4.4.33.6 and 4.7.3.3 of Chapter 1, and to Sect on 2.1.1 of .
Appendix B to Chspter 1, that indicates that in analyses of
veratory loads with high-frequency input, if high-frequency
modal results are combined by algebraic combination, the
staff will review the methodology on a case-by-case basis.
However, the staff does not agree that the plant designer will
necessarily treat the rationale as a requirement. Therefore, r

this same qualificat.on should be added to the requirement
portion of Sections 4.43.3.6 and 4.7.33 in addition to Section
2.1.1 of Appendix B to Chapter 1. In the interim, the staff NRC Review
will review individual applications for final design approval and
design certification in accordarwe with the above position." NRR/EMEB J. Brammer

,

i

i

!

Last 7/14/92Updated: ;
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ALWR/NRC OPEN ISSUES '
:g g C[OSOd(Cert) Next Action:Status:

.I- I

use of nonlinear analysis to account for gaps between pipes and piping supports (4.4.3)

Abstract industry Position NRC Position Action Description -
' (DSER, p '.4.12) "Iln its letter dated May 17,1991, the staff ' Agree it will be done on a case by (DSER)See Abstract
requesters EPRI to revise the raquirement portion of Sections ' case basis
4.4.3.3.6 and 4.7.3.12 of Chapter 1 and Section 2.1.1.2 of -
Appendix B to Chapter 1 to require that if nonlinear analyses
are used to account for gaps between pipes and piping
supports subjected to vibratory loads with high-frequency -
input, such analyses must be submitted to the staff for
review and approval before they are used, in its response to
this RAl. EPRI stated that since this procedure was iden0fied
as an exception to SRP Section 3.9.2 in the requirement
portion of the above sections, no further changes were
required. The staff does not agree that merely identifying this
procedure as an exception to the SRP is sufficient for a
requirement. The staff position applies to the requirement
portion of Sections 4.4.3.3.6 and 4.7.3.12 and to Section
2.1.1.2 of Appendix B to Chapter 1. Therefore, the staff will
review individual applications for final design approval and
design certdication in accordance with the above position."

NRC Review

NRR/EMEB J.' Brammer

-t

ast 8/6/92
Updated:
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"ALWR/NRC OPEN ISSUES

Status: Closed (Cert) Next Action: nOne
.

.,

. probabilistic approach for changing existing loads and/or loading combinations (4.5.1)L
. , i. r

,

|
Abstract Industry Position . NRC Position . Action Descriptiori

(DSER, p 1.4.13) *Section 4.5.1 of Chapter 1 of the Passive Agree - (DSER) See Abstract
Requirements Document provides general requirements for
loads and conditions including natural phenomena, site
proximi *,y man-made hazards, plant operating loads, and '

. in-plant hazards. Section 4.5.1.2 of Chapter 1 states that on
a case-by-case basis, the plant designer may, with the
approval of the NRC,- develot, quantitative mechanistic
design loads and combinations directly from design-basis
events, using probabilistic methodology. The staff concludes
that this is acceptable. However, it is not currently accepting a
probabilistic approach as a basis for changing existing loads
and'or loadino combinations, and the loading combinations
recommended in SRP Sections 3.7,3.8, and 3.9 remain valid.
The staff will address this issue during its review of an
individual application for final design approval and design
certification."

NRC Review

NRR/EMEB-J. Brammer

i

e

i
|

Last 7/14/92
Updated:
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: ALWR/NRC OPEN ISSUES
J Nen Action: @Statu=: Open' P.1.V-25 : | |;

recurrence interval for wind loadings (4.5.2.1)

Abstract industry Position NRG Position Action Description
(DSER, p 1.4-14) "The use of importance factor .1.11 for Consistent with the relathre (DSER)See Abstract NRC to review this
adjusting the recurrence interval from 50 to 100 years is importance of the safety related and response
su: table for the design of safety related structures because non-safety related structures,
the application of an importance factor of 1.11 to calculate the different importance factors are
wind speed for a 100-year recurrence interval is equivalent to proposed for the two classes of
the guidance in SRP Section 3.3.1," Wind Loadings." For non - structures. It is noted that the 110
safety related strue tures, the use of a 1.0 importance factor mph extreme wind speed specified
implies F it a 50 year recurrence interval is suit able, in Chapter 1. Table 1.2-6, is
Howey 5e starf's interpretation of ANSI A58.11982 is extremely conservative for most of
that an .xtreme wind associated with a 50 year recurrence the potential sites. The specification
intervalis suitable to calculate the wind speed only for of 110 mph as the design wind
Category I and IV structures. Since non-safety-related speed with the appropriat;
structures in an ALWR plant are more important than importance factors provides a
Category IV structures, the staff concludes that both safety- conservaqtive design basis for both
and non-rWN-related structures should be designed for an the safety related aa well as the
extreme wrJ associated with a 100 year recurrence interval. non-safety related structures.
The importance f actor of 1.0 is not acceptable for !
non-safety-re!ated structures that are important to safety
(e.g., turbine build ing). EPRI has not provided adequate.
justification for its position.' Therefore, the staff will address .
this item during its review of an individual application for final NRC Review
design approval and design certification.*

NRR/PRPB J. Lee

Last 7/14/92
Updated:

'Page 46 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES
Status: Op Next Action: ALWR,

: maximum ground water level (4.5.2.2).

Abstract - Industry Position NRC Position Action Description
(DSER, p 1.4-15) ' Maximum ground water level The (DSER) See Abstract (ALWR) Respond to DSER

- Passive Requirements Decument requires the maximum '
ground water level to be 2 foot below grade. This requirement
is not acceptable; the maximum ground water level should be
at grade. EPR! has not provided adequate justification for its
posrtion. Therefore, the staff will address this item during its

' review of an individual appl ~ cation for final design approval
and design certification."

NRC Review
t

NRR/ESGB
>

'

k

k

last g 18/92
Updated:

Page 47 Printed on: 8/18/97<

I

_



.

~
- _ _ _

ALWR/NRC OPEN ISSUES
iNext f.: tion: ALWR.Status: Open

precipitation for roof design (4.5.2.2)
t

Abstract industry Position NRC Position l.ciica Description

I (DSER, p 1.4-15)" Precipitation (for roof design)- The Passive (DSER) See Abstract (ALWR) Re pe .d to DSER

Raquirements Document specdied a maximum rainfaft rate of
10 in/hr and a maximum snow load of 50 pounds per square
foot (psf). In the DSER dated September 1987 on Chapter 1
of the Requirements Document for evolutionary plants, the
staff raised a concern that the rainfall rate of to sn/hr was
much too low, citing that the probable maximum precipitation
(PMP) in a five-minute interval over one square mde is 6.3
inches at the Great Lckes area and 6.2 inches along the Gulf
Coast. The revised Table 1.2-6 specifies a higher 1-square,

I

mile,1-hour PMP of 19.4 inches, together with a
1-square-mile,5-minute PMP of 6.2 inches. The 5-minute
PMP value appears reasonable; however, that might exclude
a number of Great Lakes area sites. EPRI should use the
SRP guidelines and relevant RGs for developing an adequate
structural and ficod-prevention design basis for the PMP.
EPRI has not provided adequate justification for its position.
Therefore, the staff will address this item during its review of
an individual application for final design approval and design
certif' ation." NRC Reviewc

| NRR/PRPB J. Lee

1
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Updated:
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' ALWR/NRC OPENLISSUES

Status: . Closed (COL) Next Action: nong'

. P.1.V-29 -|<
'

|.
detailed quantification of soil parameters (4.52.3)

.,

Abstract . .

~

Agree. (DSER) See Aberact
industry Position NRC Position Action Description

"In its le*ter dated April 24,1991, the sNff
(DSER, p 1.4-16)le 1.2 6 should give a range of soilindicated that Tab The criteria will be checked later
properties to provide consistent guidance to the vendors of during siting.
the standard plants ar><f potential utilities. In its response
dated July 2.1991. ErRI stated that the level of effort

. needed to quanti *.y more specific se t parameters was beyond ir

the scope of the Passive Requirements Document, and that L
the ALWR objectives will be se isfied as long as the standard *

plant design is suitable for a large range of foundation siting '
conditions that fall within the envelope of parameters of Table .
1.2 6. The staff will address this issue during its review of *

an applica+ ion for a combined operating license (COL).* ;

i

,

3

NRO Revirw

NRR/ESGB [

!

!
,

|
.

i

,

b

L
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Updated; t
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_ ALWR/NRC OPEN ISSUES'

Status: Closed (COL)- . Next Action: nOneP.1.V-30 ,

::

minimum margin against liquefaction (4.5.22)

Abstract industry Posrtion NRC Position Action Description
(DSER, p 1.4-17) *in its letter dated April 24,1991, the staff Agree. (DSER) See Abstract
requested that EPRI davelop evaluation guidelines regarding - The criteria wiH be checked later -
the minimum margin against liquefaction. In its letter dated - during siting.x.

' July 2,1952 (sic 19917 JDT). EPRI stated that the specific
Nic. lines had not been developed for the Requirementse >

bocument, and a site-specific esatuation must be perforrned
when a plant is to be founded on a soil site. Consistent with
the acope and level of technical details included in the .
Requirements Document, the staff concludes that the . ..
guidelines for minimum margin against liquefaction potential
may be addressed by the applicant for a COL as a
site-specific issue if the plant is to be founded on a soil site,
or if ar y structures are to be founded on soil having a
liquefaction potential at sites with multiple soil conditions.
Such guidelines should include a detailed evaluation of the
liquefaction potential (as described in SRP Section 2.5.4,
" Stability of Subsurface Materials and Foundations"), and .
consequences of liquefaction, of all subsurface soils, including
the settlement of foundations. These evaluations win be "
based on soil properties obtained by state-of-the-art
laboratory and field tests and involve application of both NRC Review
deterministic and probabilistic procedures."

NRR/EfiGB

Last 8/6/22
Updated:

Page 51 Printed on: 8/18/92
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ALWRINRC OPEN ISSUES

Stata=: Closedt z_) Next Action: nOneP.1.V-31 -| |
external hazards evaluation (4.5.2.3)

Abstract Industry Position NRC Position Action Description
(DSER, p 1.4-17)"In its letter date1 April 24,191, the staff . Agree. (DSER)See Abstract
requested EPRI to define the analyses or evaluation methods The criteria will be checked later
that will be used to evaluate hazards such as active faults, during siting.
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 will be used at that time. The staff will'
address this issue during its review of an application for a '
COL *

NRC Review

NRR/ESGB

Last
Updated:. 8/6/92
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-ALWR/NRC OPEN ISSUES '

Status @ Ne" A ti n ALWR
P.1.V-32 .' ' | 1.M ' :-| _

number of full-stress cycles (4.52.4,4.8.1)
,.

Abstract industry Position NHC Position Action Description
(OSER, p 1.4-18) *In Section 4.5.2.4 of Chapter 1, the OBE The concem is generic and should be (DSER) See Abstract See issue "LM*
was deleted for consideration in the desion process. As . resolved in the context of the
discussed in Section 4.4.3 and AppendFEB of Chapter 1 of Requirements .
this report, the staff is evaluating the effect of this change on
current staff positions. This evaluation wi!! address the See issue *l.M"
requirement in Sections 4.52.4.4.1 and 4.8.1.1 of Chapter 1,
whch reduces the number of full-stress cycles for 1/2 SSE
from 50 to 20. The results of this evaluation will be included ,

in the supplemental regulatory guidance discussed in
Section 4.4.3 of this DSER chapter. The staff will review an - *

individual application for final design approval and design
certification in accordance with the supplemental guidance."

NRC Review

NRR/ESGB P. Sobel

,

I

Last' 8/6/92'

Updated:
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ALWR/NRC OPEN ISSUES

-P.1.V-33 ' |- |.
Closed (Site). Next Action: noneStatu=:

site-specific safe-shutdowr carthquake (SSE) (4.5.2.4) .

Abstract - Industry Position NRC Position Action Description -.

(DSER, p 1.4-19)"Although the design-basis SSE of an RG Agree (DSER) See Abstra'
'

.1.60 rpectrum with a zero period acceleration of 0.30g is
sufficient for most potential sites in the United States, it may
not envelop the ground motion for sMes near seismically
active areas in the Easturn and Central United States or sites
in the Western United States, in addition to those along the

- California coast. The staff has observed that recordings of
earthquakes in the Easterr, United States possess more
high-frequency (greater than 5 Hz) ground motion than those g
carthquakes 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 statt will review the site specif~c SSE
with respect to the design basis at the time of siting."

NRC Review

NRR/ESGB P. Sobel

1

I

Last 8/W92
Updated:

,
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ALWR/NRC' OPEN ISSUES-

Status: Closed (Cert): Next Action: none.. ..P.1.V-34 |- ;|
power spectrum density function of the time history (4.5.2.4)i

Abstract industry Position NRC Position Action Description .
(DSER, p 1.4-19)"In Table 1.2-6, the criterion for the SSE . Agree i (DSER) See Abstract
ground motion ww history (tirne history) is that the response ,
spectra obtained from the t,me history envelop the desgni

response spectra. Compared to SRP Section 3.7.1, the.'
staff's position is that thrs criterion should also include the
requirement that the power spectrum density (PSD) function of
the time history envelop an approved target PSD function if a
single tirne history is used. In addition,' SRP Section 3,7.1
specifies a different acceptance criterion if multiple time
histories are used. The staff requires that the time history
cornply fully with the SRP. The staff will address this dun,ng.
its review of an individual app!ication for final design approval
and design certification."

,

NRC Review

NRR/SRIB

Last 7/14/92
Updated:

,
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ALWR/NRC OPEN ISSUES -

P.1.V-35 . .|. CloSeWCem Nen Acdon: EStatu=:

.
--

| j
design temperature (4.5.2.7)

'

.

. Abstract :.
. .

. Industry Position NRC 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. 'la Table 12 6 of ' EPRl/ALWR ts currently used and is as an issue.
Chapter 1 of the Requirements Document, the ambient based on the statistics done on the
terrperature is expressed in terms of the maximum and two hours (0 percent exceedence) or
rrunimum temperatures for both 1 percent exceedance about three days (1 percent
probability and 0 percent exceedance probabil.ty. The staff is

by the staff )is the same (for 1 hour,.
exceedence . The method proposed

not certain how the ambient temperature values would be '

used when they are derived from a probabilistic rnethod and 1 day) and no more deterministic.
are associated with certain probabihties of exceedance.

"This does not appear to be an issue.
Table 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 15e flow rates and temperatures to be
specified by the plant designer to achieve certain
probability-based cooling performance limits. To review the
safety related water supply, the staff typically uses t

daterministic values based on worst 1 hour,24 hour, and 30
day values of record. Therefore, the staff will use the
deterministic approach to review an individual application for
final design approval and design certification." NRC Review

NRR/PRPB J. Lee

Last 8/6/92
Updated:
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' ALWRINRC OPEN ISSUES

''''"* D **" Acti a: ALWR .P.1.V-36 |- |.
. protective against surface vehicle bombs (4.5.3) ' -

Abstract - industry Position NRC Position Action Description
(DSER, p 1.4-23) "EPRI staied that the wall ' apacity (DSER) See Abstract (ALWR) Respond to DSERc
(thickness and reinforcement) will likely be dictated by seismic
shear load rather than tornado loading, because of the 0.39
SSE requirement. The staff does not agree with this position.
If minimum static capacities are less than those assumed in
NUREG/CR-2462, the staff may need to revise its guidance
on protection against surface vehicle bombs. The staff will
address this issue during its review of an application for a
COL"

NRC Review

NRR/RSGB R. Dube
1

,

I

*

Last 8/18/92
Updated:

Page 57 Printed on: 8/18/92
,

b

* * - - - . - - _ _ - -



_ , - - ..

~

LALWR/NRC OPEN ISSUES-4

:

''''" * * D **" ' "*
- P.1.V-37 '| -| -

' design against internal-missile generation (4.S.5) .

'Abstract . . .
. . Industry Position NRC Position Action Description

(DSER. p 1.4-26) *in Table B.1-2'of Appendix B to Chapter 1 - We would like the NRC to specify ? (DSER) See Abstract . NRC to indicate disputed
of the Requirements Document, EPRI commits to comply which parts of ANS!/ANS 58.1 are in, parts of standards.
with the staff review guidance in SRP Section 3.5.1.1, dispute.
"Intemally Generated Missiles (Outside Containment);* SRP '
Section 3.5.1.2. "Intemaily Generated Missiles Inside
Containment);" and SRP Section 3.5.1.4,"Miss(ues Generated
by Natural Pnenomena." The staff concludes that this -
commitment is acceptable. ' However. Section 4.5.5.4.1 of |

!Chapter 1 states that ANSI /ANS 58.1, " Plant Design Against
Missiles," wi!! be used for guidance in meeting the .
requirements for internal-missile generation. The staff has not L

endorsed ANSI /ANS 58.1. Therefore, the staff concludes that
where differences exist between the above SRP sectior's 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 justdication on a
case-by-case basis and address the issue during its review of
an individual application for final design approval and design
CertificaIIori."

NRC Review

NRR/EMCB
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ALWR/NRC OPEN ISSUES
""

Status: C|OSed(Cert) Ncxt Action: 0000-

e

load combinations for Category I buildings and structures (4.6.1.2)

Abstract Industry Posrtion hRCPositen Action Descrption
: (DSER, p 1.4-28) *Section 4.6.1.2 of Chapter 1 requires the Agree (DSER)See Abstract
i design of other seismic Category I reinforced concrete and

steel structures to satisfy the load combinations specified in
American Natronal Standards Institute /American Concrete
Society (ANSVACI) 349 and ANSVAmerican Institute of Steel
Construction (AISC) N690, respectively. In its letter dated
April 24,1991, the staff noted that RG 1.142,

* Safety P Sections 3.8.3 " Concrete and Steel IntemalRelated Concrete Structures for Nuclear Power Plants,*and SH
'

Structures of Steel or Concrete Containments." and 3.8.4
*Other Seismic Category I Structures," provde additional
guidance on the use of ANSVACI 349 for concrete Category I
buildings and that the NRC has not approved the use cf

,

AN5VA!SC N690 for steel Category i structures. . In its '

response of July 2,1992. EPRI indicated that wnde it is
impractical to list all applicable RGs and SRP sections in
individual paragraphs of the Passive Requirements Document, ,

the requiremer:t of corrptiance for the ALWRs is shown in,

Table B.11 of Appendix B to Chapter 1 of the Passive I
'

Requirements Document. To ensure that the plant designer ,

will use proper addhional regulatory guidarx:e for load NRC Review |combinations, the sta'f pos!! ion is to require adherence to
| SRP Sections 3.8.3 and 3.8.4 and RG 1.142. The staff will NRR/ESGB r

evaluate compliance during its review of an individual !,

application for final design approval and design certification."

I
.

t

i

<
<

b

f

i

i !

,

k

I
.

Last 7/14C2 !
Updated: i
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ALWRINRC OPEN ISSUdS
*

- Status: g, ' Next Action: E

d2 sign of Category I steel structures (4.6. !.2)

Abstract Industry Position NRC Positten Acton Description
(DSER, p 1.4-28) *EPRI proposes to use ANSI /AISC N690 for ANSI /AISC N690 defines precisehr (DSER) See Abstract NRC to identi'y specmes.
the design of Category I steel snetaires. The acceptability of the design of Category 1 steel
using this code is uncertain because this code has not been - structures. NRC should review it and
reviewed and approved by the staff. Therefore, the staff will iderdify specific areas of
eva!uate this issue during its review of an individual disagreemerf._4

,
application for final design approval and design certification."

i
1

e

NRC Review
7

NRR/ESGB

|

1

.

i,

.

3-

Last 7/14/92
Updated-

t

| Page 61 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES
Status: Open n1 Action: AL\Wpg

combination of pipe rupture loads with seismic loads for seismic Category I structures (4.6.1.3,4.6.1.4)

Abstract industry Position NRG Position Action Descrption
(DSER, p 1.4-32) *In s , the staff concludes that (DSER) See Abstract

.

(ALWR) Respond to DSER
. eliminating the combination pipe rupture loads (g'obal
effects) wrth seismic loads for the containment and other
seismic Category 1 structures is not acceptable. Fudbermore,,

the proposal to decctple LOCA and SSt loads for equipment
and systems is not acceptable a this time because of the
inconsistency that would be created in the SRP and the
insu*ficient technical bases to extend the decoupling to
structures. The staff will eva!uate thrs issue dunng its review

| of an individual application for final design approval and
design certitication."

,

1

;

4

NRC Review
.

NRR/EMEB J. Brammer ;

L
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ALWR/NRC OPEN ISSUES
Status: Open Next Action: ALWR

load combinations for safety-related portions of the plant (4.62)

Abstract Industry Position NRG Position Action Description
(DSER, p 1.4-34) * Sections 4.62.3 and 4.62.5 and Tables (DSER) See Abstract (ALWR) Respond to DSER
1.4-5 and 1.4-7 of Chapter 1 have eF.minated the loading
cornbination of SSE and LOCA on the basis af
recommendations given in NUREG-1061. Volume 4.
NUREG-1061 recommends the elimination of this loading
combination only for piping systems in the majcrity of PWRs.
The staff has not endorsed this recommendation. The current
staff position, as stated in Appendix A to SRP Section 3 9.3
is that SSE and LOCA loads should be combtned and
included in the Service Level D loads. This position is
applicable to both BWRs and PWRs. In its letter dated May
17,1991, the staff requested that the rationale portion of
Sactions 4.6.2.3 and 4.6.2.5 and load combinatrons in Tables
1.4-5 and 1.4-7 be revised to agree with the above staff
position. la addition. a note should be added to Tables 1.4-5
and 1.4-7 to state that the rnethod of combination of dynamic
responses to loads is in accordance with NUREG-0484
" Methodology for Combining Dynamic Responses." Revision
1. dated May 1980. In its letter dated August 1.1991. EPRI
stated that the SSE and LOCA loads are not combined
bacause each event is of very low probability, and they are NRC Review
unrelated. The staff agrees that EPRrs position could be
applicable only to piping systems in the majority of PWR NRR/EMEB J. Brammerplants. However, the staff's position is based on the
requirements of GDC 2 of Appendix A to 10 CFR Part 50
which states that a!! structures, systems and corrponents be
designed to withstand the effects of appropriate,

combinations of normal and accident cond:teons with natural
phenomena. Historically, the staff has interpreted GDC 2 as
requiring that the effects of the SSE and LOCA be combined
for the design of all safety-related portions of t*1e plant. Any
change in this interpretation requires either an exemption from
or a revision of GDC 2. Therefore, the staff position remains
as stated above and as r-flected in SRP Section 3.9.3. As a
result the staff will review an individual appication for final
design approval and design ce:tification in accordance with
this position."

Last B/19/92
Updated:

Page 64 Printed on: 8/19/92
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ALWR/NRC OPEN ISSUES
,

Status: g Next Action: E

dynamic ard sis techruques (4.723)f
.

'

Abstract industry Position NRC Position Action Descriptson
(DSErl p 1.4 37)"Section 4.7.23 of Chacter 1 requires that * ASCE 4-86 is intended to (DSER) See Abstract NRC review ASCE 4-85 and
dynamic analysis techniques corrply with ASCE 4 86. as . supplement the overaN criteria and corednue dialog as needed
well as other applicable codes and standards, and be methodology specified in Reg

. qualified and proven In its letter dated April 24,1991, the .
- NRC should review it and define
Guides and the SRP

staff commented that the NRC has not accepted a5 analysis
techniques in ASCE 4 86, in its response of July 2.1991 specific areas of disagreement
EPRI stated that ASCE 4 e6 is intended to supplement the
overall criteria and methodology specified in RGs and SRP
sections, and that Table B.11 of Appendix B to Chapter 1
of 'he Passive Requirements Document confirms EPArs
comfrutment to corrply wi'.h the regulatory positions, except
for those analysis techniques associated wah the
optimization subjects. This response and the requirements in
this section of Chapter 1 are not acceptable because ASCE
4-86 has not been reviewed and approved by the staff.-
Therefore, the staff concludes that the SRP and RG guidelines
should be used for the plant analysis and desirm of future
ALWRs. Plant designers proposing to use AS6E 4-86 should
submit a request for the staff review and approval on a
case-by-case basis. The staff will evaluate this issue dunng
its review of an individual application for final design approval NRC Review
and design certification."

NRR/ESGB

Last 8/W92
Updated:

Page 65 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES

St='m Closed (Cert) Next Action:
P.1.V-45 | |

methodology for generating of design spectra or time histories (4.7.2.5)

Abstract industry Positen NRC Positen Action Description
(DSER. p 1.4-37) *Section 4.7.2.5 of Chapter 1 requires that Agree (DSER) See Abstract
the generation of design response spectra or time histories be
bawd on methods that minimize unnecessary conservatism.
Since the Passive Requirements Document dd not indicate
the need for NRC approval of methods such as the
spectrum-to- spectrum generation procedure, the staff
requested a complete d.scussion of the limitations and
verdications f ar such procedures. In its response of July 2,
199t, EPRI did not address the NRC concem sufreieMF .f
The staff position is that a!! ana!ysis rnethods used for
licensing basis and safety margin basis must be approved
by the NRC staff. The staff will evaluate this issue during ns
review of an individual application for final design approval
and design certdication?

't

NRC Review

NRR/ESGB

1
.

J

i

!

.
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ALWR/NRC OPEN ISSUES -

. Status: g Next Action: E

use of expansion anchor txAts - cornpiiance with Office of Inspection and Enforcernent Bulletin 79-02 (4.7.2.8,4.7.3)

!

Abstract - Industry Positson NRG Position Action Description
(DSER, p 1.4-38) *Section 4.7.2.8 of Chapter 1 specifies the We agree that the 79-02 inspection (DSER) See Abstract NRC to review this.

use of the direct bearing or undercut type of anchor bolts to rnethods and safety facters are response
onsure the ductile behavior of the bolt when high capacdy is applicable to wedge or sleeve type
reeded and the uce of wedge and sleeve anchors for small anchors, which are permitted only for
Icads. In its letter dated Apnl 24,1991, the staff questioned srnal! loads. For applicatens
the use of exparision botts for all safety significant requiring substantial pullout capacity
applications and encouraged qualification testing under field Maxbclts would be used only it
conditions. Where the expansion anchors are used, the NRC ernbedded anchorage was not
requires the use of the conservative safety factors of preengineered. _The Maxbo!! iInspection and Enforcernent Bulletin (iEB) 79 02 to account insta!!ation procedure includes a
for uncertainty in fieM insta!!ation. In its response of July 2. - tensioning of each bot installed'

i- 1991. EPRI acknowledged that it is intended to use which serves as a p oof test of the
enpansico bolts only when necessary and that the expansion pullout capacity. For this reason.

.

bolts will be of the undercut type (e.g., Maxibotts) in lieu of additional testrng of Maxiboats is not
; friction type. EPRI also noted that the conservative cafety required.

factors of IEB 79 02 are intended for friction type expansion,

anchors and rnay not apply to Maxibolts. The response is
not acceptable because :he issue of uncertainty in field
installatsn was not addressed and there is no assurance that

I the IEB 79-02 safety factors are not applicable to Maxibolts.
Therefore, plant designers should subrnd to the NRC statt the NRC Review
safety factors they propose to use for the capacity of the,

Max 6ofts. The staff wiB evaluate this issue during hts review NRR/EMZB J. Brammer
1 of an individual application for final design approval and

design certification."

i

i

Last 8/6/92
tJpdated:
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ALWRINHC OPEN ISSUES
Status: g Next Action: ALWR

stability of shell-type structures under compression (4.7.2.9)

Abstract industry Position NRC Position Acten Descrzpten
(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 sher buciding be considered
for sheil type structures under compression. In adddion. it -
requires tnat. after oppupii.te consideration of the various
uncertainties in matenais, erection tolerances, and load
description, a minimum factor of safety be maintained for aff
load combinations. In Revision 2 to the Passive
Requirements Document, the minimum factor of safety was
based on ASME Code, Section til. Subsection NE. and
supplemented by Code Case N 284. Because Code Case N
284 provides lower safety factors against shell buckling than
Sectron NE. the staff requested that EPRI alert the plant
dssigner regarding the application of Code Case N 284 to
asymmetric containments with large openings or provide
specific conditions under which N 284 can be used. In its
response of July 2.1991. EPRI stated that experienced
professional containment vessel designers, working under
careful review of the utility owners and regulators, wig not
apply Code Case N 284 where provisions of the code case
do not appfy. EPRI also stated that it was beyond the
scope of the Passive Requirements Docurnent to ext ain the NRC Reviewl
hmitations of the specific code case. This is not acceptable
to the staff. The staff concludes that NE requirements should NRR/ESGB
be used for the evaluation of sheH-type structures. As for
Code Case N-284, the staff will evaluate its applicabildy
during its review of an individual application for final design
approvai and design certificat,on."

Last 8/t8/92
Updated:

Page 70 Printed on: 8/18192
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'ALWR/NRC .OPEN ISSUES
-

. Status: g Next Action: E

use of ASME Code Cases N-411 and N-420 in sarne anaFysis (4.7.3)

Abstract industry Possteon NRG Posstson Action Descrwtron'
(DSER. p 1.4-41) * Sections 4.7.3.2 and 4.7.3.11 of Chapter 1 There is no intention that (DSER) See Abstract . NRC review this response.
of the Reguirements Document a5ow the plant designer to correruttrnents in Appendix B could
use ASMt- Code. Section I!! Code Cases N-411 and N-420 be overridden by other parts of the
uncondaionany. In its letter dated May 17,1991, the staff URD. Any and aH contra 6ctions that
requested that the following sentence be added to this are brought to our attention wiH be
requirement:"ASME Code Cases N-411 and N420 may onty eliminated and if the NRC reviewer is
be used in separate analyses and as further conditioned in aware of any such contradctions, he
RG 1.84.* In its letter dated August 1,1991. EPRI stated should tell us. Otherwise, the review
that since its intent to comply with RG 1.84 is irrdcated in can assume Appendix B.

Appendix B of Chapter 1 of the Passive Requirements . commetments are bona fide
Document, this additional sentence is unnecessary. The ' comrnmittments.
staffs understanding of the Passive Requirements Document -.

is that a requirement in any section could override such a
commitment in Appendix B.. Therefore, this response is
unacceptable and the staffs position remains as stated in its
letter of May 17,1991. The staff will evalua'e this issue
during its review of an indsvidual appication for final design

. approval and design certification in act -dance with the anove
t- position.*
'

NRC Review

NRR/EMEB J. Brazcmer

!'
!

.

i

;

i

i

!
1

bt 8/6/92; Updated--
i

)
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ALWR/NRC OPEN ISSUES

P.1.V-51 [] [ ***'"** D " * * * ^ * * ' " E

- use of ASME Code Case N-411_ (4.7.3) .

Abstract . Industry Position NRC Position Action Description
(DSER. p 1.4 41) "In its letter dated May 17.1991, the staff There is no intent >on that (DSER) See Abstract NRC to revew this
requested that Section 4.7.3.8 be revised to clarify the use of cow.TJG6ents in Appendix B could response
a single darrping value for both the OBE and the SSE. In its be overridden by other part:. of the
letter dated August 1 1991. EPRI stated that the ALWR URD. and all contradictions that
program has deleted the OBE in the design proces and that are broug. to our atter. tion will be
damping values in RG 1.61 for the SSE wi!! be appfb.able to eliminated and if the NRC reviewer is
structu.es and systems except for piping. for which ASME - aware of any such contradictions. he
Code Case N-411 is applicable. The ehmination of the OBE should tell us. Otherwise, the review
is discussed in Section 4.4.3 of this report. The resolution of can assume Appendix B
this issue may affect Section 4.7.3.8 of Chapt:er 1. The use committments are bona fide
of Code Case N-411. as stated in EPRrs response of commrruttments.
August 1.1991, is not completely acceptable. The staff*

requested that the requirement postio : of Section 4.7.3.8 be
revised to iriclude a requirement that Code Case N-411 can be'

used only as cond.tioned by RG 1.84. In its response. EPRI
stated that since Table B.1-2 of Appendix B to Chapter 1
indicates a commitment to comply with RG 1.84, t'ris revision
was unnecessary. The staff's understanding of the Passive
Requirements Document is that a requirement in any sect.sn
could override such a comrrdtmer:!. Therefore. this portion of
the re ponse is unacceptable and the stati position remains NRC Review !

,

as stated in its letter of May 17,1901 The sta'f will ev:1: ate
.,

this issue during its revsw of an indivd. sal apprication for final NRR/EMEB J. Brammer
design approval and design certification, assuming that thei

' requirement in Section 4.7.3.8 does not override the
; commitment to RG 1.84 in Appenoix B ro Chapter 1."
i

I

.

,

4

i

Last 8/6/92
Updated:'

Page 72 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES

Status: g Next Action: ALWR

construction of core support structures (4.7.3)

Abstract industry Posrtion . NRC Positen Actson Descrption
(DSER. p 1.4-43) *Section 4.7.3.23 of Chapter 1 states that (DSER)See Abstract (ALWR) Respond to DSER
core support structures will be desvaned to the enteria

~

specified in ASME Code. Section III Subsection NG. In its
letter dated May 17.1991, he staff requested that this
requirernent be revised 'o read " Core support structures will
be constructed to the ;Aeria specdied in ASME Code, Section
111. Subsection NG where " construction" is as defined in
ASME Code. Section lit, NB/NC/ND-1100(a).* In its letter
dated August 1.1991 EPRI agreed with the staff's request.
except that the requirernent still contains the words " designed
to" rather than * constructed to,* wtiich is not cornpletely
acceptable. During its reviews of individual appications for
final design approval and design certifcation, the staff will
require that core support structures be constructed to the rules
of ASME Code. Section lit. Subsection NG. where
" construction * is e;ther as dehned above or as defined in
ASME Code. Section !!!. Subsection NG-1110 *

NRC Review

NRR/EME.B J. Bram: Der

# 8/18/92
Updated:

Page 73 Printed on: 8/18/92
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. ALWR/NRC OPEN ISSUES
Status: g Next Action: ALWR

design fatigue curves (4.7.3)
,

Abstract industry Position NRC Position Action Description'

(DSER, p 1.4-44)"Section 3.3 of Chapter 1 of the Passive (DSER)See Abstract (ALWR) Respond to DSER
. Aequirements Document states that the plant design hfe for
the ALWR wiff be 60 years. This proposed design life raises
questions relative to the margins available in the current
ASME fatigue design curves. These margins were
established almost 30 years ago and were obtain*d from
best-ftt curves of fatigue test data by applying a factor of
either 2 on stress or 20 on cycles, whichever was more
conservative at each point. These factors were originaCy
intended to cover such effects as environment, s ze effect,
and scatter of data. However, on the basis of timited data
currently available, the staff concludes that these margir:s
may not be sufficient to account for vanations in the onginal
fatigue test data as a result of various environmental effects.
in its letter dated May 17.1991, the staff requested a

;- commitment in Section 4.7.3 of Chapter 1 to consider such
effects in the designs of applicable ASME Code, Class 1
systems, components. and equipment. In its letter dated
August 1.1991. EPRI stated that if additional data or
research results yield findings requiring changes to the current
ASME fatigue design curves, the Code consensus process NRC Review
will provide the proper vehicle to affect such findings. The

j staft does not agree with all of the discussions in this NRR/EMEB J. Brammer
response and concludes that the above commitmen* is not
completely acceptable. The ASME Code curves may not be
revised for many years. Therefore, the staffs position is that
until these curves are revised, a!! ALWRs and ali plants
applyino for license renewal should propose appropriate
design Iatigue curves that will be reviewed by the staff. For
the Requirements Document, a commitment to this position
would be sufficient. Pending such a commitment, the staff
will evaluate this issue during its review of an individual
app!ication for final design approval and design certification."

Last 8/18/92Up-lated:

Page 74 Printed on: 8/18/92
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ALWRINRC OPEN ISSUES-

Statu=: Closed (Cert) Next Action: pong

( |P.1.V-54

use of zine to reduce radiation fields (5.2.7)

Abstract industry Posstion NRC Positiort Action Description
(DSER, p 1.5-5)"To reduce general radiation fields resutting Agree (DSER)See Abstract.

from the presence of cobatt-60 in the oxide layer of the RCS'

piping, zinc additions may be made to the coolant in BWRs
m limited, controlled amounts. Zine injection reduces the
radiation fields by replacing the cobalt with zine in the piping
onide layer. One of the side effects of zinc injection is the
creation of zine-65, which increases piping dose rates and ,

requires special consideration during radioactive disposal
EpRI is investigating a way to solve this problem by using a
zinc isotope depleted in zinc-64. The staff wdl review this ,

issue again at the vendor application stage to determine what
advances have been made in this area?

|
.

NRC Review

NRR/PRPB C. Hinson

;

i

Last 7/17/92
Updated-

l Page 75 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES
Status: g Next Action: ALWR

' grinding controls for PWRs (5.3.1.1) .

/httract industry Position NRC Position Action Description
(DSER, p 1.5-9; he staff considers these requirements (DSER) See Abstract (ALWR) Respond to DSER
acceptable. The implementation of these requirements wi!!
easure that wrought austenitic stainless steel will perform in
service as designed. However, the staff requires that the
grinding controls also be app: led to PWR applications. The
staff will evaluate this issue during its review of an
application for a COL *

HRC Revier

NRR/EMCB G. Georgiev

i

i

i

|

|

I

; Last 8/18/92Updated:

|
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ALWR/NRC OPEN ISSUES
;

_

Status: g Next Action: ALWR

use of Alloy 600 (53.12)-'

i Abstract industry Position NRC Posaten Actson Descrption
(DSER. p 1.5-11)"The staff considers these requirements (DSER)See Abstract (ALWR) Respond to DSER
acceptable. The implementation of these requirements win
ensure that Ni-Cr-Fe alloys will perform in service as designed.
However, the staff will require that the applicant for any
ctandard design app!ication identh the use of Alicy 600 and
provide desenbed information conceming its use. Those I
applications will be reviewed and approved by the staff on a

~

>

case-by-case basis. In addition, the use of other Ni-Cr-Fe
alloys such as Alicy 690 oe 800 should be considered in
appications for which primary water stress corros'en cracking
(PWSCC) is a concem. These appraations also will be
reviewed en a case-by<ase basis."i

4

NRC Review
t

NRR/EMCB G. Georgiev

i

i

,

!'

I

l
,

i

Last 8/18/92' Updated:
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ALWRINRC OPEN ISSUES
Status: Open Next Action: E

affect (sic) of fabrication processes on intergrarmiar stress corrosen craciong (5.3.1.8)

Abstract industry Posnion NRC Poznion Action Description
(DSER. p 1.5-17)"The staff considers these requirements The NRC staff should identty the (DSER) See Abstract NRC review th:3 response.;

acceptable. The implementation of these recuirements witi *specife contro!s" that wirt bei

ensure that austenste stainless steel wiii be resistant to reviewed as part of the COL process.
IGSCC in service. The staff considers it important that Review cnteria should be identified
adequate field and shop fabrication processes be itsed to as well
minimize the sensitiza* ion of rnaterials to IGSCC and wiH
veview specific controls as a part of the COL process.*

NRC Review
,

NRR/EMCB G. Georgiev
;

,

I Last ggg2
Updated-
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ALWR/NRC OPEP ISSUES ,

i

' $tatus: g Next Action: E '

selection of seal, gaskets, and protective coatings (53.S)'
;

2

Abstract Inoustry Position NRC Positen Actson Descrption
(DSER n 1.5-20) *Section 53.5 of Chapter 1 of the Passive The URO wiB be revised to require (DSE3)See Abstract NRC review pen & ink
Requirt nts Document requires that the plant designer the designer to specify the ANSI change i
conduct s. , sogram for evaluating the effects of intended standard (if any) covenng , the '

products on other ALWR components under normal and partcular product and the applicable<

! postaccidet:t cond;tions. For each product evaluated, the process.
: designer will provide recommendations and Ignits for its use in

the steam supply systems and other appfications in the1

ALWR. Infctmatior from co r:pon. ent vendors wi!! be reiiede .

upon only when substantiated by operational experience.

The staff considers these requirement. acceptable. The
implementation of these requirements will ensure that seal.
gackets, and protective coatings are selects % sed on *

operational experience. However, the staff wd! require that
the applicant specify the specdic ANSI standard covering this
subject. The staff w:B evaluate these components during its

| . review of an individual application for final design approval
and design certification." 1

1

! NRC Geview
,

NRR/EMC3 G. Georgiev

i

?

I

i
e

!
?,.

!
:

| Last 8/5/92
Updated:
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ALWR/NRC OPEN ISSUES
- Status: g Next Action: ALWR

aging of cable insulatione arvJ other electrical materials (5.3.6) ;

Abstract Industry Position NRC Positen J'? son Description
SER, p 1.5-20)"Section 5.3.6 of Chapter 1 of the Passive (DSER)See Abstract (ALh) Respond to DSER

equirements Docurnent requires that materials used in the
plant's electrical systerns, particularly those used in
sr.fety-related appications, be reviewed for functional - ;

reliability dunng normal, abnorrnal, plant operation, and -
'

accident conditions. The fire-retardant characteristics of the
materials used in the electrical systems will be addressed in
order to minimize the probabiEty of fire and the subsequent
consequences should a fire occur. i

The staff concludes that this requirement acceptable.
However, it is not clear ths' this requirement is suffeient to

'
i

address such issues as aging cf cable irsulations and ctherc
1 electrical materiais over the cesign life and full range of

environrrymtalconditions. The staff will evaluate this issue
,

; during its review of an individual application for final design
approval and design certification. i

l

I NRC Review
'NRR/SPLB G. Hubbard

,

.

i

i

;

I

!

last 8/18/92,

Updated:
,
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ALWR/NRC OPEN ISSUES
-

Statue: Operg Next Action: ALWR

use of hydrogen water chemistry for the advanced BWR design (5.52)

Abstract , industry Posden NRG Posinon Action Descriptson
(DSER. p 1.5-25)"Section S.5.2.1 of Chapter 1 requires that -(DSER)See Abstract (ALWR) Respond to DSEH &

the water chemistry design basis for BWR plant systems be ,

in accordance with EPRI NP-4947-SR, ~BWR Hydrogen Water
Chemistry (HWC) Guidelines.* 1987 Revis4n. and its 1,

i subsequer:t revisions, and as supplemented by the |
guidelines provided in Table 1.5-1 of this report.

,

The HWG specife control values given in EPRrs guide!ines
relative to recirculating piping (a.g.,230 mV) will apply to
nozzles, components, and other non-replaceable components i
in the reactor vessel lower plenum. -

'
'

EPRI addresses the use of HWC foi the advanced BWR
i desig.t The use of HWC at plants such as Hatch, Brunswick.

and Duane Amold has resulted in unexpected!y high'

operational ar.d post-shutdown radiation levels in RCS piping. ,

EPRI has acknowledged the potential drawbacks of using '

HWC and has stated that investigations are under way to
,

identdy a solution to some of the problems resulting from the'
+

use of HWC. A special evaluation witi be made whens

considering carbon and low alloy material for reactor coolant NRC Review 1

service with less than 10 ppm oxygen as the result of HWC. |
The evaluation willinclude erosion / corrosion, raciiation buildup. NRR/EMCB G. Georgiev !

and pitting at shutdown.' The statt will evaluate the issue of
HWC use during its review of an individual application for final *

J design approval and design certifcation to determine what *

advances have been made in this area.*
s

l'
i '

1

1 -

i !
! t

s;.
i ,

1- p

i !

s
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ALWR/NRC OPEN ISSUES
Status: g Next Action: E,

plant-specific reliability assurance program (6.5)

Abstract Industry Position NRC Positson Action Description
(DSER, p 1.6-8)"The staff concludes that, with the The RAP has been modsfied (Re 3. (DSER)See Abstract NRC review Rev 3.
oxceptions noted above, the reliability and availability of Ch 1, Section 6). We consider
requirements estabbshed in the Passive Requirements that the considerations in it ensure
Document are consistent with accepted industry practices and plant safety.
principles and do not conflict with current regulatory
requirements and guidelines. They are, therefore, acceptable.
However, by themselves, the reliability and availability
requirements do not provide sufficient information for the staff

,

' to determine if the ALWR design referencing the EPRI ;

requirements will adequately incorporate RAP considerations
i, a manner that wiR ensure plant safety and reliabiley.
Therefore, apphcants aferencing the Passive Requirements
Document at be required to provide sufficient information to
demonstrate that their RAP will result in a plant that is
designed and will perform in a manner that wig ensure p; ant
safety and reliabilty."

NRC Review

NRR/LPEB R. Correia

b st 8/6/92
Updated-

Page 82 Printed on: 8/18/92
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ALWR/NRC OPEN ISSUES
.

Status: Closed (COL) Next Actbn: n000'

P.1.V-62 ( |
4

inspection of construction activities (7 11 13), .

:

1 Abstract industry Position NRC Posaten Action Descrpten
(OSER, p 1.7-1) *The NRC has the statutory responsitxiity. Agree (DSER) See Abstract
regardless of construction schedule. to verity that the plant is .

constructed in accordance with the design documents tendered |

with the application for an operating license. The
owners / builder rnust ensure that construction activities permit :
trerification of the acceptability of the plant configuration in |

; accordance with the requisite NRO Inspection Manual |
chapters. The staff will evaluate this dunng its review of a
specific application for a COL * ,

i I
>

!

i
,

!- i
! i

i ,

!
'

{
NRC Review

| IGR/PDST
'

;

;
[

!
1

I
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>
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'ALWWNRC OPEN ISSUES

Status: Closed (COL) Next Action: GOne

installed operating-phase security system (7)

Abstract industry Pos< tion NRC Possten Action Description
SER. p 1.7-2) *In Section 7.9.6 of Chapter 1 of the Passive Agree (DSER) See Abstract

equirements Document, EPR! requires the utility to establish
,

securrty boundaries as part of the startup testing prograrrt in
' a letter dated May 13,1991 EPRI ameed that tne detailed
construction and startup schedule wilIhave to address NRC

.

review and approval of the installed security system for the
operating phase before first fuel loading. but that this

! milestone is beyond the scope of the ALWR Recuirements
Document. This will be addressed by the staff during its
review of a speci'ic appfcation for a COL

The staff expects that at least st'xty days prior to lo& ding fuel.
- a reensee for a COL will have confirmed that security systems
and programs descrbed in its physical security plan,
safeguards contingency plan. and guard qualifcation _ _J
training plan have achieved operatonal status and are

; available for NRC inspection. Operationa: status means that
- the security systems and programs are funcioning in entirW

as they would when the reactor is operating and will remah_
so. The COL licensee *o determinaten that operational status

1 has been achieved must be based on tests conducted under NRC Review
realistic operating conditions of sufficient duration that
demonstrated that the equipment is property operating and MtR/RSGB R. Dube
capable of long-te m, reliable operaten, that procedures have
been developed, approved, and implemented. and that
personnel responsible for security operations and
maintenance have been a opnatefy trained and have
demonstrated their capab of performing their assigned
duties and responscbilities.*

4

!!
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ALWR/NRC OPEN ISSUES

P.1.V-64 | |
Closed (COL) Next Action: noneS'atu*:

,

I reEability of modular construction (7)

Abstract j incustry Position NRC Fosition Actmn Desenption
. OSER, p 1.7-3) *Speedic licensing cnteria addrest ing modular ' gree (OSER)See Abstract.

construction have not been developed for nuclear power plant
construction. Structures, systems, and components that are
assembled using modular construction techniques rnust
possess, as a minimum, the same degree of structural
strength and reliability of such items provided in currently
licensed plants that were constructed using current onshe
construction techniques. Items to be conssiered include
ssgmented rebar cage connections and axontainment
steet/ concrete sandwich-type shear wars for which there are -
no rnodular construction oesign criteria and for which test

,

information is Erruted. Other areas of concem include the t

integrity of joints (including strength and ducti!ity), seismic
damping values and stiffness (eg adation in structural ,

rnodules, quality assurance and quality control requirements ;

for transportation and installation of modu!es, and the scope
of the verification testing after the modules are insta!!ed. This
win be addressed by the staM during its review of a specific
application for a COL. should the applicant propose use of
these techniques." ,

NRC Review

NRR/ESGB
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ALWR/NRC 'OPEN ISSUES -

Statue:LC!osed(COL)| . . text Action: 0000
~ -

P.1.V-65 - |- ,|.
'

- inspccticwi and verification cd security iocks robotk:a!!y (8 3).

- Aostract - |
Industry Position NRC Position Action Description

(DSER, p 1.8-3) "The plant designer will perfom an analysis , Agree (DSER) See Abstract
- to cletermine the effectiveness of unng robotic applications in i
the ALWR. Inspection /re veillance functicm #1 include 1

reading 4 ar.strurrents and gauges, perfer a Catie-
suNeys and measur:na rad 4 tion levsis, as. #w
eWyeys. EPRI st~er . hat the maint nance func. + w
include steam genera.or inspection and maintenant v:ol ..,
rod drive removal, radwaste drum handling, sp * ' %,

consolidation, eqt.iptrant decontamination. .ad .n. so
!surveillance and maivenance tasks. The Rwdramarets

Document specifies that the ALWR will ir.cleJa des:gn,

features such as wider doors and aisles, rampo a6d modular
construction of equipment and sy . ems (for esse of
couir ent removal and replacemen')".'o facilitate the use of

. robotic devices. Table 1.8-4 includes verify security locks" as
one of several functions to be evaluated by the plant
designer as a candidate for robotic inspection and surveillance.
Howevsr in its letter of May 17,1991 EPRI stated that
datads of the security funcuens to be performed and the
consideration of replacing a security officer are outside the
:' cope of the Requirements Document. . T:.is will bo addressed t,RC Review
b', the staff during its review of a speciSc application for a *

E NRK/RSGB R. Dube
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- ALWR/NRC GFcN ISSUES
,

. htet:s: ( p '

Next Action: ALWR
~"

~2
. compliance of design certification appucations with Comrnission's ,= :1'*< c juidance(10)

.

Abstract - Industry Position NRC Positsn ', Acten Description
j (DSER, p 1.10-1) *Section 10.2 of Chapter 1 states that the (DSER) See Abstract (ALWR) Respond to DSER

ALWR will be designed to comply with the NRC regulatory
requirements and guidance in effect on January 1,1990,
consistent with the comrrutments in Section 1 of Appendix 8
to Chapter 1 of the Passive Requirements Document. EPRI

,

states that these requirements and guidance include r

applicable Commission regulations specified in Title 10 of the,

Code of Federal Regulations, general design criteria NRC -
" |policy statements,' regulatory guides, the Standard Review

Pian, and other documentation that resolves unresolved and
generic safety issues.' Althotegh the sta# understands EPRI's
need to " freeze" the requirements it ~Jdresses TO those in ,

effect on January 1,1990, the staff expects that the design -
certification applications wi!! be in v mpliance with the
Commission's regulations and guidance that are applicable
and in effect at the time the certification is issued. The staff
will evaluate this compliance during its review of an individual
application for final design approval and design certification."

NRC Review

NRR/PDST f
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'ALWR/NRC OPEN ISSUES
. - Status: Oy Next Action: ALWR

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

Abstract Industry Position NRG Position Action Description
(DSER, p 110-1)"In addition, issue resolutions that are (DSER)See Abstract (ALWR) Respond to OSER
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 litigated in the design
cenification hearings. Therefore, th6 staff expects that the
ALWR plant designers will comply with issue resolations
adopted by the NRC staff dunng its reviews of the final
design approval and design certification applications in
accordance with the requirements of 10 CFR Part 52. The
staff will evaluate this compliance during its review of an ,
ir.dividual appiication for final design approval and design
certification."

NRC Review

NRR/PDST

,

i
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ALWR/NRC L OPEN .' ISSUES

statusi Closed (Cert)' Next Action: none-P.1.V-68 .| II.L |
inspections tests analyses andacceptancecriteria(10), , ,

Abstract .

. Industry Position : NRC Position Action Description'
(DSER, p 1,10-4)?The staff is develop g additional See issue it.L (DSER) See Abstract
guidelines for the scop * and content o ITAAC, and is -
evaluating pilot ITAAC1ubmittals based on the GE ABWR
design. As described in SECY-91-178,?lnspections. Tests.
Analyses, and Acceptance Criteria (ITAAC) for Design --
Certifications and Combined Licenses," dated June 12.1991,-
Tier 1 ITAAC will be at a level of detail corresponding to the
Tier 1 design informatior o he certified design rule. The staff
expects that the Tier 1 verdic $ tion requirements wi!! be high
levelin nature and wid addretc - the design at a system
functional performance fevel u detail. Numerical acceptance
criteria values will only be specified when failure to meet the
stated acceptance criteria would clearly indicate a failure to

. properly implement the design.' While including appropriate
guidance on scope and content for ITAAC submittals in the
Hequirements Document would enr9te that each design
submitta! provide a complete and adequate ITAAC package
for staff review, ITAAC is clearly the responsibility of the
plant designer during the design certification phase.- The staff
will evaluate the proposed ITAAC during its review of an
individual application for final design approval and design NRC Review
certification and u application for a combined operating
license." NRR/PDST .;

t
;
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ALWR/NRC OPEN ' ISSUES
Status: Op. Next Action: E.

inservice testing requirements for the essential non-safety-related components (12.2.1,12.2.3) .i

,

- Abstract industry Position NRG Position Action Description
(DSER, p 1.12-3) "The staff concludes that a!! passive . Chapter 1, section 12 of the URD (DSER) See Abstract NRC review this response :
safety-related equipment, including non-Code safety-related . has been substantia!!y revised. For

. pumps and valves, must be tested in accordance with ASME . essential valves and pumps, testing
Code, Section XI. The staff may not require the essential is required in accordance with ASME

- non-safety-related components to meet all of the safety-grade Code Section XI.
criteria. However, the staff concludes it>at there are -

,

uncertainties concerning the lack of a proven operational This should be sufficient to close this
performance history. These uncertainties make the essential issue.
non-safety-related systems and components more important
in providing the defense-in-depth to prevent and mitigate '
accidents and core damage. The staff is still evaluating this
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 certification."

NRC Review

NRR/EMEB

,

|
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'ALWRINRC . OPEN ISSUES

P.1.V-72 | |
stat = Closed (cert) Next Action: MOne-

quarterly testing of purnps and valves (12.2.2)

Abstract Industry Position NRC Position Action Description
(DSER, p 1.12-4) *In its letter dated May 17,1991, the staff. All essential (safety and non-safety See DSER none
rcouested that the passive ALWR systems be designed to but important to investment .
accommodate the applicable ASME Code. Section XI protection) vatves of Passive ALWR
requirements for quarterly testing of pumps and valves, rather systems will accomodate the
than allow designs that only accommodate testing du ing cold requirements of ASME Code Section
shutdowns or refueling outages.. In its letter dated August 1 XL This includes the possibility to
1991. EPRI responded to this request by stating that the defer the testing in particular cases
frequency of testing should be determ;ned by such factore as as permitted by the Code. For
component design, application, PRA insights, and design special systems (eg: IRWST.
alternatives. EPRI further stated that the ALWR program injection for the PWR) special and
does not propose to change the manner in which the code additional requirements are shown in . i
has been applied to recently licensed plants. For the reasons the relevant Chapters of Volume !!!. -

discussed in Section 12.2.1 of this report, the staff concludes

that its position as stated in RAI 210.39(b)iability for passive
of the May 17,

1991, letter will improve the component re,
ALWRs. Therefore, the staff concludes that EPRrs response
is not acceptable. The sta*f will evaluate this during its
review of individual applications for final design approval and -
design certification in accordance with the above position." ;

NRC Review

NRR/EMEB
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. ALWR/NRC' OPEN ISSUES

P.1.V-73 -|- -|_
.Om Ned Mon: ALWRStatu*:

check valve testing rnethods (12.2.2)

Abstract industry Position . NRG Position . Action Description
(DSER, p 1.12-5) "The staff disagrees whh EPRI's position (DSER) See Abstract (ALWR) Respond to DSER
that a commitment to check valve testing methods requires a -
detailed design analysis. The staff concludes that a
commitment to check valve testing rnethods should be part of
the Passive Requirements Document. In addition, a
requirement should be added to the list of guidelines from
EPRI Report NP-5479, "A lication Guidehnes for Check
Valves in Nuclear Power ! ants,"in the requirement portion of
Section 12.2.6.1 of Chaptar 1 to state that, in the selection
and the application of valves, the plant designer should also

- consider parts clearance, disc stability, and wear re' tive toa
actual operational flow conditions. Pending such changes the
staff will evaluate this during its review of individual
applications for final design approval and design certification
in accordance with the above positions."

NRC Review

NRR/EMEB
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ALWR/NRC OPEN ISSUES

Status: Closed (Cert) Nut Action: noneP.1.V-74 | |
fu!I-flow testing of check valves (12.2.2)

Abstract Industry Position NRC Position Action Description
(DSER, p 1.12-6) "!n its letter da'ed May 17,1991, the staff The URD endorses the Staff position -(DSER)See Abstract
requested EPRI to revise Section 12.2.7.2 in Chapter 1 of the requiring system design that will
Passive Requirements Document to reflect the staff's position permit fu!!-flow testing of installed '
on full-flow testing of check valves as described in the letter. safety-related check valves to
in its August 1,1991, response, EPRI referred to its positbn demonstrate operability of the valves
as provided in its responses to RAI 210.39%) and (f). For under operating conditions.
reasons similar to those discussed above. 'tPRrs rerponse
is not acceptable The staff maintains that testing method
and testability are important to reliability assurance and that a
commitment to the staff's posiiton on full-flow testing of

.

check valves should be part of the Passive Requirements t

Document." Pending such a commitment, the staff will res:ew
individual applications for final design approval and design
certification in accordance with the above position."

,

NRC Review

NRR/EMEB
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. ALWR/NRC OPEN ISSUES -

P.1.V-75 |- |, Sttus @ Nat A a: ALWR

provisions to fest hydraulically and pneumatica!!y operated valves under design-basis differential pressure and flow (12.2.2)

Abstract industry Pocition . NRC Positsn Action Description
(DSER,'p 1.12-6) *In its letter dated May 17,1991, the staff (DSER) See Abstract - (ALWR) Respond to DSER -
requested EPRI to require the plant designer to commit to test
hydrautica!F/ and pneumatically operated valves in accordance
with the forthcoming ASME/ ANSI OM Part 18. " Performance
Testing of Hydraulic Operated Valve Assembiies in LWR
Plants," and Part 19," Performance Testing of Pneumatically
Operated Valve' Assemblies in LWR Plants." In its letter .
dated August 1,1991. EPRI responded to this request by .
stating that it is committed to available and appicable codes
and standards. At the time that equipment is designed, the

. plant designer will identify applicable revisions ci each
document. This response is not entirey acceptable. The .
staff position is that designs should incorporate provisions to

' test hydraulically and pneumatically operated valves under
design-basis ditterential pressure and flow. The design-basis
capabi!ity of these types of valves will be expected to be

-verified before installation, before startup and periodically
through a program sirnilar to that recommended for
rrctor-operated valves in Generic Letter 89-10, dated June 28.
1989. Pending such a commitment, the staff will evaluate
this during its review of individual applications for . mal design NRC Review
approval and design certdication in accordance with the above
positions." NRR/EMEB
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ALWPlNRC OPEN ' ISSUES

Stata: Og - Ned Action: RWR
[[; |P.1.V-77 ~

technical concerns regarding MOVs (122.2)

Abstract Industry Position - NRC Position Action Description
(DSER, p 1.12-8)"Recent industry experience and the results (DSER) See Abstract (ALWR) Respond to DSER . '

of NRC insoections of MOV programs have indicated several -
'

areas requiring attention in the EPRI document. Speci-fically,
in addition to the technical information to be provided with
each valve described in Section 12.2.2.5 of Chapter 1 of the
Passive Requirements Document, operator loads as a function-
of fluid temperature (subcooling) and seismic / dynamic effects,
as well as precise internal dimensions of the valve, should be
provided. In addition to consideration of stem leakage in
establishing the proper globe valve orientation described in
Section 12.2.2.6.2 of Chapter 1 of the Passive Requirements -
Document, any re5ance on a globe vahre to isolate flow or the
use of the valve for throttling flow should also be considered
in establishing proper orientation. In addition to ensuring that
the valve bonnet and disc will be designed to prevent
pressurization due to heatup of fluid trapped in the bonnet
described in Section 12.2.2.8.2 of Chapter 1 the bonnet
should be designed to prevent its intemal pressurization
greater than both the upstream and downstream piping, or
the motor operator should be designed to overcome such
pressurization. EPRI should revise Section 12.3.2.3.3 of NRC Rev!uw -
Chapter 1 to require that provisions be made for the
measurement of both stem thrust and actuator torque NRR/EMEB
because of the irnportance of information regarding the
conversion of torque to thrust (i.e., stem factor). As a
clarification of Section 6.2.2.1.4 of Chapter 5 regarding the
capability of isolation valves to close against conditions that .
may exist during events requiring containment isolation, the
isolation valves should be designed and test-qualified to be
able to isolate flow resulting from a pipe break at the
worst-case differential pressure (e.g., a condition resulting
from a failure to scram the reactor in a timely manner),
because the potential for a break in a line from the reactor
vessel would likely be greatest when the reactor pressure wa s
abnormally high. Pending modification of these sections, the
staff will evaluate this during its review of individual
applications for final design approval and design certification
in accordance with the above positions."

Last 8/18/92Updated:
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ALWR/NRC OPEN -ISSUES
Stat a : g Ned Action: ALWR. p,4,y,7g . | |

' leak rate testing for individual containtnent isolation vatve (1222) ?

Abstract - Industry Positioit NRC Position Action Description -
(DSER p 1.12-8)"In its letter dated August 1,1991. EPRI (DSER)See Abstract (ALWR) Respond to DSER
responded to the staff's request by explaining that the
requirement described in Section 6.2.2.2 cf Chapter 5 of the
Passive Requirements Document is intended to require the
plant designer to minimize the number of valves that will be
subjected to Type C testing in accordance with Appendix J to
10 CFR Part 50 rather than to set down the type of testing
required for CIVs EPRrs response also referred to
Section 12.2.7.1 of Chapter 1 of the Passive Requirements

|Document, which requires the plant designer to provide for
testing of essential valves in accordance with ASME/ ANSI
OM Part 10 - Furthermore, EPRI stated that the designation of
rpecific inservice testing requirements is beyond the scope of
the Passive Requirements Document and properly belongs its
design certification documentation. The staff disagreea wrth
EPRrs 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 also determined that EPRrs response will not-
result in individual CIV leakage rate testing and is, therefers,'

not acceptable. The staff will evaluate this during 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
i

i

Last 6/18/92
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ALWR/NRC OPEN ISSUES
g- g Status: Op Next Action: E
| |

frequency and extent of disassembly and inspection of safety-related pumps (12.2.3)

Abstract industry Position N7C Positen Action Description -
(DSER, p 1.12-10) *ln its letter dated May 17,1991, the staff The Passive ALWRs will not have (CSER)See Abstract NRC review this res<xmse
requested EPRI to provide a requirement to periodically safety-related pumps. Essential
disasserrble and inspect all safety-related pumps. The staff pumps will be inspected and tested
requires, as a minimum, a commitment to develop a program according to ASME Code Sec; ion XI.
that will establish the frequency arid the extent of A program to establish the frequer:cy
disassembly and inspection of safety-related pumps, and extent of disassembly is not
including the basis for the frequency and the extent of each required for non safety-related
disassernbly, in its letter dated August 1,1991 EPRI pumps.

. responded to this request by referring to its posnion that was
i provided in the respenses to RAls 210.39(c) and (d). The

staff's evaluation of these responses is discussed abovei
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 8/19/92
Updated:
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ALWR/NRC OPEN-ISSUES

***'"' D ' "' * * "* *P.1 A.O-1 .| -|-
reporting of core-damage-frequency results as mean va!ues (1.7) .

Abstract . . . industry Position NRC Posnion - Action Description -
(DSER, p 1 A.1-9) "The staff requires that the EPRI guidance The URD will be changed to require (DSER) See Abstrcet .. NRC review pen & ink
be revised to require reporting of mean value "mean value core damage frequency

'

change
core-damage-frequency results, wherever possble." wherever possible*

NRC Rev:ew

NRR/PRAB

Last 8/6/92
Updated:

Page 1 Printed on: 8/18/92
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Paragraph No. AssurrvtfanKirourxtruie . Rettorale Rev \ |

113 Core Demage Frequency fleguirement g A Valdf- Core Demage Frequency flequirem4,nt 0- . j.

: The plant design sheH be such that a ==== ment rA This requiremers minirrdzes the financial rtek to the utelty 3
| the coredarna0s frequency wt pradac no from loss of the larga capital tweetment in the generating sta-' 4higher than 1x10 events / reactor year uding both internal tiert H ~h-- ^^ r f_" a 6 h .i.a.-.- r y :

' and external events). W:: . ;u, ugs wwww \ ' h(
j 1.3 ' POINT ESTIMATE QUANTIF; CATION POINT ESTIMATE QUANTIFICATION O O. ,. ~ c.

/ timal
F h prirnary ever:t input to she PfU aodel, nt es- P results, in sorm of reeustic estiseptes forh fra- O g!r

be dertwwd to rept that event in calc ing the of core d and the of a

_/ fregt of event sequences - meanvalue shall the r release, be used to they gi,

point est e used for this purpoeg These inean value shall ALWR *eme:ss values given 1 0,
a

be propoget through the PRA rn s. and poirtestknet Section 1 1. The use input values for -

!
| frequencies be obtained for core sequences a, tion and ison to the Top 4.svat
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ALWR/NRC OPEN -ISSUES .
Next Action: EP.1 A.O-2 I I .

Status: g
-

point-estimate quantification (18)

. Abstract ' .
.

. Industry Position NRC Position Action Description
(DSER, p 1 A.1-9)"As noted in Sections 1.9 and 6 of this- We feel that the most appropriate (DSER)See Abstract NRC review pen & ink -
DSER appendix, a point-estimate quantification by itself is approech to deal with the pro' lems changeo
not adequate and must be sepplemented by an uncerta'nty of uncertainty is to perform an -
analysis with uncertainties propagated from basic event . extensive set of censitivity studies.
uncertainties, including uncertainties on p$ enomenological However, the URD will be modifiedi

issues." to require a propogation of
uncertainties for dorrinant sequences
in the Level 1 PRA.

4

NRC Review

NRR/PRAB

,

| !

.

Last 8/6/92 =

| Updated:
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Inmed 1 (AIG) . kamed 1 (ratlannia)
13 QUAN11 FICA ~I1ON ' QUANTIRCATION

'

Point estimates of the risk measures of interest ' To the extent'possible, these pomt estimates
shall be obtained. To the extent practicable,'these : should be mean values, or values that are

_ point estimates shall be mean values. Where consistent with snean values. Where point'
formal pmpegation of uncertainty is not ' .

.

:mean value is the sepresentation that is most
estimates are used to' characterize risk results, the :

perforzned, the point estimates shan be obtained by
propagating mean values for primary events. commonly used. In cases for wtich the g_:''

meaningful propagation of probability .f
distributions to calculate an actual mean value is 4not possible or not practionl, use of mean values -
for the input parameters provides the most -

consistent and'====ingful results. ;-
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VOLUME 111, CHAPTER 1, APPENDIX A: PRA KEY ASSUMPTIONS AND GROUNDRULES

Paragraph No. ssumpdon/Gmundnde Rationate
_

Rev.

[ NT EST1fWATE QUANTFICATION (CONTINUED) POINT ANTIFICATION (CONTINUED) D

f in the event that the FRA analysts choose to prope Some PRA analysts may choose to perform a more rigorous
I certainty distributions for primary events so- propagation of the sources of uncertaltny that can be easily
( quence quantification, the reed een frequencies shan be represented in a quantRaifve manner. In such cases, the cel- g\ used for comparison I ltadve risk crReria presented cdoted mean values she'lld be compared to the risk crRetta.*

In Chapter 1 S 1.4.1. rather than some other parameter of the distribution (such as *

/ the medlen or 95th-percentNe value). The quelRative evaba- '"

j tion should st5 be performed for this case, however, for the a
reasons oudined in Paragraph 1.4.

[
1.4 UNCERTAINTY TREAT 18ENT UNCERTAINTY TREATMENT 0

_

{
A careful assessment of the potentialimpact on risk due to tri- A thorough understanding of important sources of uncertain- 3
certaint!as shan be made, as outlined below. ty is essential to a proper perspecthe on the risk reedts and

insights. Although polrtestimese vefuse wR be used for com-
perison to the quentRative objectives, k is important that their
context be clearly established Insights gained from an as. g
sessment of uncertainties may approphely reedt in addRion- o
si, or dirInrent, risk-based decisions regarding particular ?
design features.M -

$
/ 1.4 # qualltative uncertainty enslyslG.d: L;pdnfNp.[ MaMthe most important sources of uncertainty de rd 3 -

p L ttMFM- This analysis shed, as a minimum. Irwolve the iden- readny tend the:nselves to meeningful quantRative treatmort j-'
tification and description of the potentially important sources it is important that the analysts give twoful, syrtarnatic con-

o

Nf of uncertainty, and en assessment of the significance of these sideration to the sources of urcortainty tist codd be impor y
'

uncertainties ydth respect to the results and conclusions of the tant tai to \he impact sech of these sources might havs on d2 PRA. the resurts. K,
$

N Sectiori121, of NUREG/CPr2300 (Raf 2) descr!bes methodsr

UActs.b 45 R5Myg)gMMhn. for such atalysis, and Section 12.3.2 of NSAC40 (Ref. 4)I

a 6 sWaa 7 . . j Pnnideu@stW mHtadhnty m%
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inaart 2 (AtG) Insert 2 (radonale)
. L01
Quantitative assess .ats oi uncertainty shall be Quartitative assessments of uncertainties can supplement
performed, to the utent that they are practical and point estimates of risk by providing important
meaningful. The nature of the quantitative perspectives on the resuks. He nature of these
uncertainty ==aamments for each element of the quantitative assessments should be commensurate with
PRA is defined in Section 6, the ability to characterize uncertainties and the - g.

meaningfulness of the restits obtained, as described in'

,_

Section 6. ;
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VOLUME 111, CHAPTER 1, APPENDIX A: PRA KEY ASSUMPTIONS AND GROUNDRULES ,

Paragraph No. Assumption /Groundrule Rationale Rev.

1.4 UNCERTAINTY TREATMENT (CONTINUED) UNCERTAINTY TREATMENT (CONTINUED) 0

1.4.2 The4MedidiGW6 uncertainty analysis shall be supplemented by Ouantitative sensitMty studies provide a further important 3
a series of quantitative sensitMty studies that investigate the perspective with respect to the potential effects of variab8ity
potential impact of particularly important uncertainties. Fur- in assumptions, parameter values, etc. on the risk measures
ther specification of potential sensitivity studies is provided of interest. Investigating important issues that lend themsel-
throughout the remaining guidelines presented in this docu. ves to quantitative treatment is a necessary element in risk-
ment, and is summarized in Section 6. based decision-making conceming the designs.

1.5 DOCUMENTATION DOCUMENTATION 3

The PRA shall be thoroughly documented, as outilned below. 3

1.5.1 The models, data and assumptions for each portion of the Documentation of the PRA at this Icvel is important for 3
PRA shall be formally documented to a sufficient level of detail several reasons, including establishing credibility with the
such that an independent group JId recreate the results NRC and other reviewers; ensuring that the PRA is suitable
with a minimum level of interaction with the original analysts. for use as a "living model' of the plant, as called for in Sec-
This documentation shall include at least the following: tion 11.6.3 of Chapter 1; providing the information needed to

support the development of the Reliability Assurance Pro-
The reviews made of industry experience and of the plant gram; and supporting the plant reliabHity and avaHability.

design to arrive at a comprehensive set of initiating events. analyses.

The system interactions and success criteria that form the More extensive guidance on documentation for PRA can be.

bases for the core damage event trees. found in NUREG/CR-2300 (Ref. 2), NUREG/CR-2815 (Pef 3),
and in Documentation Design for PRA, EF'RI Report NPO470

The system fault-tree (or equivalent) models. including (Ref. 43)..

assumptions regarding design detala not yet avalable,
types of faHure modes included and excluded, the
treatment of dependent fatures, reviews made for human
interactions, and coordination with the reliablity data base.

The detals of the human reliability analysis, as described 3.

later in Section 2.9.

Psge A.1-7
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VOLUME 111, CHAPTER 1, APPENDIX A: PRA KEY ASSUMPTIONS AND GROUNDRULES
,

; Parawach hlo. Assumption /Groundrule nadonele ' nov.

: e ': UNCERTAINTY AND SENSITIVITY ANALYSES UNCERTAINTY AND SE ALYSES 'O.
. tam.M M4Iwty at ehed be pedormed for thqe or A comprehenalve tot of ---r ti le needed to pro- 0

pe are that ejudgedto releuvely'arge r - '_ M vide adequate perspecfve wth respect to uncertelrty in the
,

or . are pe importent t the PRA reeute and the signgicence of potential contributors sc . {-reedt These y sher include riek.' As discih in Peregraph 1.4, such studies are con '
espects om ends the areae uned The x - ,ti sidered to provide more meaningfulinput to the pient deelg- {[

-

studies y be or henve, depeqdin0 on the ner and to Nere seGesding the areas ther are_ encet -
g nature of lesue addree N ,

important wth respect to slek. This =*wn descstnee

M [!g jof the areas in MA? "--rti shoedd be -

. _ ina .h . _ _. ; r ; '' = <d ' -- .:r 4

--w.=:a _~ __ = v-- w.

E.1 ANALYSIS OF SYSTEn88 AND SEQUENCES ' ANALYSIS OF SYSTEBAS AND SEQUENCES 01 I

% _ -- - _

~~

Areas enet rney be of parth:utar importance wth roepect to the e primary erow that may be = ==--L. or o
estimated frequency of core damage L6 the logoninG- are be to '' "._ -- y

y ra g k W st 4. bh # '
,

_
;

6.1.1 . Frequencies of rare inkleting evente ghet are L- , /Z core inhissing evente vdih very long recunence interweie inherendy 0
. .>

tributors to risk, and any initiatino events whose frequencies - have the potensiel for large uncertainty. For some initioning M=
_

are assessed to be low raladwo to simlier esorte for other evente, features unique to the pesolve plant rney warrent -

nuclear power plants, or that are unique lo the poseeve plant lower besteedmete frequencies; tiene should be emptored so '- t ',designs.- ihet the rationnie sor and esecte of the lower frequencies we *'

edequessly understood and communicated.
.
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INSERT A:

Uncertainties in the results of the PRA shall be s
- investigated through appropriate quantitative and .
qualitative assessments. Propagation of - g 1[.fc.,AI

.

uncertainties shall be performed where it is y
feasible and provides useful results" Quantitative -
and qualitative sensitivity st=ba shall be

7

3i performed where propagation is not practial, or
'

:where the uncertain issues do not'readily lend :
themselves to quantitative treatment..

.

*

=
.

INSERT X :3
For the fryquency of core damage, probabdity . Propagation of probability distributions for primary, events''
distributions shall be developed for each of the in the level 1 portion of a PRA is a standard task in most
primary events in the plant models lhese PRAs, end is relatively straightforward to accomplish. . In
distributions ahall be propagated to provide a addition to potentially providing further insight into the =;

~

quantitative characterization of both the mean . features of the plant design important to risk, the. I
_

coMamage frequency and uncertainty associated. propagation of uncertainties permits the maean core- '"
-

with that frequency. damage fsequency to be calculated. This allows accounting - 'E
This propagation shall be supplemented with well- for correlations anmng the failure data that could cause P'

defined sensitivity ' studies to investigate sources of tlw psopagah only of mean vales to rese in a ress t
uncertainty that do not readily lend themselves to . '"i NO" N "''" C"d***8' N"'"CY- Aza

9uantification'
sty smh areM a more Mye means to 'g

. . investigate "modeling" uncertainties, and to consider p
Areas that may be of particular importance.-. alternative views of some reliability data. [

g.
u

'k
f
!
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ALWR/NRC OPEN .lSSUES
Statu=: Op Nut ktion: ALWRP.1 A.O-3 ' ||_ -|.

'

quantitative treatrnent of uncertainties (1.9)

' Abstract Industry Position NRC Position Action Description
.

(DSER, p 1 A.1-11)"The Passive Requirements Document See P.1 A.0-2 (DSER) See Abstract NRC review the response to
should provide guidance and a framework for systematically P.1 A.0-2
conducting and interpreting sensitivity analyses and for 4

identifying those issues that require further consideration in the
,

context of a quantitative uncertainty analysis. Essential
elements of this framework that should be specified in the..
Passive Requirements Document include: (1) initial screening
of issues for applicability to the passive design. (2) t

sensitivity analyses to further delineate issues of potential
risk significance, and (3) systematic analysis of issue
uncertain *.y as part of a broader assessment of uncertainty i.1
the overall risk measures. !! should be noted that the
treatment of uncertainties for Level 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 key actions, events, and phenomena for the ,

'

plant design and the effectiveness of the accident-mitigation
systems." ,

NRC Review
,

NRR/PRAB

Last 7/15/92
Updated:

Page 3 Printed on: 8/18/92
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- ALWR/NRC OPEN ' ISSUES
'

' Status: Op' ' Next Action: E;

guidance on presenting results of PRA (1.10)

Abstract Industry Position NRC Position Action Description
(DSER, p 1 A.1-12) "in addition to the expanded guidance in The staff asks to specifical present (DSER) See Abstract NRC review pen & ink '
Section 1.5, the Passive Requirements Document should some results.The URD wifi . change
require reporting of the following- modified to take that into account.

* the frequency of challenging passive decay heat removal
(passive residual heat removal or isolation condenser , and For the last additional remark about
the leading contributions to this frequency (the comb) nationsthe conditional probability of failures

,

ii

of failures most likely to cause this event) inventory makeup
of the different sources of gravity'

* the frequency of challenging the passive injection, it has no reason to be
systems, and the leading contributions to this frequency written in the pare aph " form of
* the frequency of challenging the depressurization function, results* and should be put in another
and the leading contributions to this frequency (for some place. Moreover some sensitivity
designs, this will be the same as challencing passive studies have already been asked for
inventory makeup systems; for others, it Eiil not) ' that purpose in section 6.1.2 and
* the conditional probability that the depressurization function 6.1.3.
wilt fail to reduce the reactor coolant system pressure to the
point at which gravity injection can function as designed, and
the leading contributions to this event
* the conditional probability that the staging'of the
depressurization will failin such a way as to affect the fuel
adversely (e.g., excessive blowdown caused by opening too NRC Review
many valves or the wrong valves first), and the resulting
occupational exposure to the workforce NRR/PRAB
* the frequency with which depressurization will actuate
spuriously, and the leading contributions to ihis event
* the method of truncation used in tne quantification process

In addition, the Passive Requirements Document should '
provide PRA guidance on providing a thorough assessment of
the conditional probability that the sources of gravity injection
(core makeup tanks,incontainment refueling water storage
tank, GDCS, etc.) will, for some reason, be unable to perform
their functions as required (e.g., lack of inventory, improper
chemistry, human error, leaks).*

Last 8/13/92
Updated-

Page 4 Printed on: 8/18/92
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VOLUME 111, CHAPTER 1, APPENDIX A:. PRA KEY ASSUMPTIONS AND GROUNDRULES

Paragraph No. Assumption /Groundrule Rationale Rev.

1.5 DOCUMENTATION (CONTINUED) DOCU' IENTATION (CONTINUED) -3.

The data base used for initiating event frequencies, com- 3.

ponent falure rates, common-cause falure rates, and
maintenance unavaBablities, including an assesstnent of
the applicability of avalable data for par'iculady important
type; of events or components.

The seouence quantification process, induding how any 3-.

truncation was applied and how sequence-specific
aspects such as recovery events were handled.

The development of the containment event tree and the 3.

rationale for events induded and excluded.

The bases for the selection of best-estimate values for the 3.

events in the containment event tree and a discussion of
the potential ranges of these values.

The bases for the source-term characterizations. 3.

1.5.2 The results of the PRA shall be compEed and presented in Clear explanations of the key results is crucial both to proper- 3
such a manner that they dearly convey the quantitative risk ly characterizing the comparisons of the assessed risk
measures, the aspects of plant design and operation that are measures to tiie overall safety criteria for the plant design, as
important contributors to those risk measures as well as those well as to understanding ttr significance of the results in a
responsible for lim! ting risk, and the effects of important sour- qualitative manner. The discussions of results shoulJ be aug-
ces of uncertainty. mented by dear tabular and graphical representations.

Specific forms of presentation are discussed further in Chap-
ter 13 of the PRA Procedures Guide (Ref. 2).

1.5.3 The formal documentation for the PRA shall indude a sum- ntation of the use of the PRA in the design process 3
mary of the rnanner in wt4ch the PBA effort was integrated is required by Sect!on 11.6.3 of Chapter 1. It is important to
into the design process.. Specifically, it shall discuss any sig. demonstrate that the design process appropriately benefited
nificant design changes or decisions made based at least in from the insights available from the PRA.
part on use of the PRA models and data.

Page A.1-8
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Add to the Rationale of Volume Ill, Chanter 1 A, Section 152 ,

in order to understand the significance of the results with respect to passive plant
concepts, the docunt otation should address and describe the quantification of
specific events such as: 1) the frequern of challenging passive decay heat
removal and important contributions u this frequency,2) the frequency of
challenging the depressurization function and the passive invento. . rnakeup

.

systems, 3) the frequency of spurious depressurization, and 4) the conditional
probability that depressurizaton will fall or that the staging of depressurization
will fall (e.g., excessive blowdown caused by opening too many valves or the
wrong valves).,

x__ . _ , . _ . . . . _ - .. _ _._-- , . _ . _ - . ~ . ~ _ - _ _ _ . -
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ALWR/NRC OPEN ISSUES
Status: g Next Action: E

guidance on modeling detail required to represent passive system behavior (2.1)

Abstract i industry Positen NRC Positen Action Description
(DSER, p 1 A2-2) "EPRI should provide guidance that states The industry asumes that the (DSER) See Abstract NRC review this response
that the language in the Passive Requirements Document functional operation of passive
regardrng modeling is the minimum level of Sophistication systems have to be demonstrated
required, and that more careful and detailed modeling of some on a deterministic basis (testing
systems (e.g_, consideratien of a centinuous or more finely programs for exarrple.) I

discretized spectrum of selected physical process variables)
may be necessary to adequately represent system behavior?

The probabitistic tool can not be
used to make assurrptions regardng
the design performance
characteristes of passive systems.
Probabilistic analysis is based on
the probabildies of failure of the !

' different components vitich lead to
physical consequences based on i

testing or deterministic studies. The
PRA will use the testing information
and studies generated for designing
the systems *.a the extent possible. |
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ALWRINRC OPEN ISSUES
Nem Action: ESt=tus: Op

P.1 A.0-6 |
guidance on mcdefing interactions between passive and active systems (2.1)

Abstract Industry Posstion NRC Fositen Acton Descripton

(DSER. p 1 A.2-2) *EPRI should provide guidance on modefing industry agrees that the pctential (DSEFt) See Abstract NBC review pen & ink

potential systems interactions between passive and active systems interactions have to be change

taken into account. it wi!! besysterr.s since the philosophy of passive plants appears to
ba to use non-safety-grade active systems as the first line of integrated into the requirements.
defense in the event of a transient."
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VOLUME 111, CHAPTER 1, APPENDIX A: PRA KEY ASSUMPTIONS AND GROUNDRULES

Paragraph No. - Assumption!Groundrule Rationale Rev.
;

i 2.6 MODEUNG OF DEPENDENCIES MODEUNG OF DEPENDENCIES 0
'

|
The potertial for dependent faBures shaN be considered in a Depaido,& have the potential to defeat redundancy in the O

comprehensive manner and shaR be treated quantitatively desgn, and thei deserve careful attention in PRA. This is par-
. using the best avalable methods. The types of dependencies ticularly true for the ALWR since the greater degree of redun-

that shaR be treated explicitly are outlined in the foRowing para- dancy called for in the desagn requirements would tend toi

graphs. make dcpendeneses relatively more important It is particular-
,

I ly important to understand the potential effects of such de-
pendencies on an integrated level for the plant.

2.6.1 Sequeerce Functional Dependencies Sequance Functional Dependencies O

Soquence functional dependencies shall be incorporated into This is required for proper modeling of the sequences. Both 0 *

; the sequence event trees or equivalent sequence logic. These success and failure of a system can affect the podciraance j
-

functional dependencies indicate the effects of the status of of another system and the same system in a different con- ;

one system or safety function on the success or faEure of figuration or role.
,

,QmMeAC[~g janother, or of the sarne system in different configurabons g3 ,_

and/or padvuiibe dtferent safety functions. Functional de- ,e e

pendencies between systems or functions responsible for core M MM8~ "" "| * T 7
~

Tc afes,ccW MQ~ C
3

2.6.2 Inter-system Inter-system Dependencies 0,

'

inter-system dependencies, including both hard-wired deoend- Shared support systems or other inter-system dependencies 0-
,

I encies (e.g., through electric power, cooling water, interlocks, may result in bypessing intended redundancy or diversity in i

permessives, etc.) and functional deper dencies (e.g., ambient the systems designed to prevent core damage ,

cooling < adequate net-positive suction Myi. etc.) shaR be in- :

ciuded explicitly In the system fault timt other models.

!
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I ALWR/NRC OPEN ISSUES
Status:

P.1 A.O-7 | |
Open Nem Action: E

i
4

guidance for developing the success criteria for passive systems (2.3)

'

j- - Abstract industry Posdoon NRC Positbn Actron Descrpt#on
(DSER.p 1 A.2.2) *The staff beEeves that the fundamental . It is not the role of probabilistic (DSER)See Abstract NRC review this response'

d4fferences between active and passive design concepts will studies to t* 'ine the success crMena,
necessitate a different approach to defning the success but rather the role of deterministic
cnteria, and that the Passive Requirements Document should studies (thermal-hydraufic studies sor
provide additional guidance on this aspect of the PRA." exartple.) Specfc analysis wi!!

have to be done to deteemme the
| success criteria of the plant talung

into account active systems, passive
systems and their possible-

interactions. It will be a large
number of studies. but the approach
is not different from the current
process. j
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ALWR/NRC OPEN ISSUES -
Next Action: ALWR

. Status: g
P.1 A.O-8

determination of an aprup,ste rnission tirne (2.10) -

Abstract industry Posstion NRC Possten Action Descriphon
(DSER)See Abstract (ALWR) Respond to DSER

(DSER, p 1 A2-9) %e staff concludes that the Passive
Requirements Document should be revised to require that (1)
the scope of the PRAs performed for passive plant designs
be expanded to include treatment of the plant evolutions and
system functions (active and passive) necessary to bring the
reactor to (a) cold shutdown and (b) a static shutdown
condition of 400*F and to maintain either of these condrtions
for the long term, and (2) mission times be determined and
justified by the plant designer consistent with this expanded
scope."
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!ALWRINRC OPEN ISSUES
Status: g Next Action: ALWR

requirernents to address those important passive design-specific areas of uncertainty (6.1)

Abstract industry Posten NRG Possten Actmn Descrpuon
(OSER p 1 A.6-2) *The staff requires EPRI to provide See P.1 A.O-2 (DSER)See Abstract See P.1 A.O-2
ouidance on how a full uncertarity analysis wiu be perforrned
for the Level 1 portion of the PRA. with uncertainties
propagated frorn basic events, including initiating event :
frequencies, data, common cause/rnode failure, success
critena, and human error."
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ALWR.'NRC OPEN ISSUES
. Status: g Next Action: g

: ' failure rate for the main stepup transformers (8.2)
;

Abstract Industry Position NRC Posstion Action Descripten'

(CAN NOT FIND THE REFERENCED SECTION "97 HENCE NGC shouk3 clarify this " issue * (DSER) See Abstract NRC clardy ths issue
; CAN NOT DETERMINE THE ISSUE -JDT 4'29'92)
1
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'ALWR/NRC OPEN ISSUES
-

Status: g Next Action: ALW'ilP 1 A.V-2

justification of trusson times and success criteria (2.10) |
!<

I Abstract - industry Position PsRC Position Actson Descriptron
- (DSER. p 1 A 2-9) "Although the risk significance of long-term (DSER) See Abstract (ALWR) Respond to DSER
core coo'ing may not be as great for passive plant designs in
absolute terms, the results of the French studies suggest that*

greater attention should be paid in the PRA to events outside
the 24-hour time window that has been traditionally assumed
in the PRA. This may be pa:ticularly important for passive
plant designs in that they use a combination of passive and<

non-safety active systems to perform long-term residual heat
rcrnoval, and that the reliabiltty of these systems may be
less than for current plant desegns. In view of the potential
risk contribution from plant operations later than 24 hours, the
staff considers the guidance on mission time in the Passive
Raquirements Document to be inadequate.

On the basis of the considerations discussed above, as we!!
as in Section 1 of his DSER - ndix.the staff concludes
that the Passive Requirements ment should be revised
tc require that (1) the scope of the PRAs performed for
passive plant designs be expanded to include treatment of
the plant evolutions and system functions (active and
passh,a) necessary to bring the reactor to (a) cold shutdown NRC Review
and (b) a static shutdown condition of 400 F and to maintain
either of these condrtions for the long term, and (2) mission NRR/PRAB
times be determined and justifmf by the plant designer
consistent with this expanded scope. This will necessitate
consideration of mission times considerably longer than 24
hours, as weil as explicit treatment of actions by on-site
operating sta!! and offsite support organizations that may
need to be accomplished shin this timeframe.
Determination of an appropriate missiors time should be

i based on consideration of (1) passive and active system
performance and reliabihty late in an event. (2) avadabihty and
reliabihty of available backup systems or components, and
(3) actions required to be taken by operating staff and offsite
response organizations, and the provisions that would be in
place to ensure such actions cou2d be taken in a timeY
manner. Mission times may be different for goir g to ccid
shutdown and static shutdown. The different types of
equipment and operator actions needed to go to these modes
must be reflected explicitfy in the system and function
success criteria (see Sect on 2.3) Mission times and success
enteria will have to be justified by the plant designer and will
be reviewed by the staff as part of the final design approvat last 8/19'92
process for each passive design PRA." Updated:

1
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ALWRINRC OPEN ISSUES
. status: Open Next Action: ALWR

- reEability data (2.11)

Abstract . Industry Position NHC Position Action Description
(DSER. p 1 A2-11) * Reliability data for non-safe -related (but (DSER) See. Abstract (ALWR) Respond to DSER
normally safety-related in tradi-tional PWRs and WRs)
components must be justified on the basis of the quality of
the equipment purchased, test intervals, capability to perform

J its intended function in an adverse environment, expenmental
| data, and applicable techncal specifications. This is part of

the overa:1 concem regarding the reguistory treatment of
non-safety-related systems for the passive plant designs. &

'

This is an open issue that rnust be satis!adority resolved i

before the staff can cortplete its review of Appendix A to |
Chapter 1." !

t

I
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!

I

; NDC Review
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ALWR/NRC OPEN ISSUES

statva: Closed (Cert) Next Action: none
P.1 A.V-4 - [ |

I
'review of core-damage ee binning (4.1)
i

!

Abstract Industry Posstion NWO Positson Acton Description !
(DSER. p 1 A.4-1) "In Section 4.1 of Appen6x A to Chapter Agree (DSER) See Abstract |

'

1 EPRI states that core-damage sequences are expected to
be binned (grouped).11 core-darnage bins are used, they .

*

. rnust be defined so that all sequences within a particular bin
lead to similar effects with respect to containment sequence j
and source term phenomena. EPRI requires that the
dafinition of bins provide a means to ensure that the
de!ineation of core-damage sequences is discriminated
sufficient!y to afford the_ proper level of coordination wth the
containment analysis. This is intended to provide (1) a j
rreans of managing the number of accident sequences and j

(2) an additional means of gaining information needed for the '

in-plant analysis. The binning cf sequences is an acceptable
procedure to limit the number of containment anafyses
parformed. As EPRI states, it is necessary that all
sequences within a bin lead to similar effects with respect to j

containment and source term phenomena. The staff will '

review core-damace-sequence binning when the
dasign-specific PAA is submitteJ."

NRC Review

NRR/PRAB
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Updated:
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ALWR/NRC OPEN ISSUES
Ned hn: MODOStata CloseHCen)

P.1 A.V-5 | |
review of actual groupings of the accident sequences into plant damage states (4.2)

industry Posrtion NRC Position Action Description
Abstract

(DSER, p 1 A.4-1)"To reduce the number of deterministe Agree (DSER) See Abstract

analysis runs necessary to develop the containment event
tree branch point probabilities. EDRI made a sirrp! dying
assurrption. The frequency derninant accident sequence for
each g iant damage state will be used to define in-plant
phenomenological analysis parameters f or use in determinmg
containment performance source terms. EPRI cautions that
the plant cLvnage states must be sufficiently and uniquely
defined to ensure that they adequatefy reflect the
characteristics irrportant to the containment response and
release magnitudes in order to avoid introducing uncertainties
that could otherwise be avoided. This procedure is a genera?fy ,

accepted part of PRA methodology. The sta*f wi!1 review the I

actual groupings of the accident sequences into plant damage
states when the dety-specif:c PRA is submitted."

NRC Review

NRR/PRAB

I
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Updated:
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ALWR/NRC OPEN ISSUES
Next Action: ALWRStatus: g

review of the evaluation of containmentleakage paths (43)

Abstract industry Position NRC Positen Actron Descripton
~

(DSER)See Abstract (ALWR) Respond to DSER
(DSER, p 1 A.4-3) "Section 4.4 of Appendix A to Chapter 1
requires that containment bypass sequences be assessed
and include a!! connections to the reactor coolant system.
EPRI states that containment bypass sequences can resum
in significant releases from the containment and have the
potential to be important risk contrbutors. Examples of
bypass sequences that have been identdied as important in
past PRAs include

' steam generator tube rupture (PWR onfy)
* residual heat removal isolation faitura
*high-pressure coolant injection (BWR on!y)
* core spray (BWR or:ly)
*feedwater and main steam (BWR only)

!

In the NUREG-1150 studies for Surry and Sequoyah. bypass
secuences dominate early fatahty risk. The staff agrees that
containment bypass sequences are important and, therefore.
agrees with the EPRI requirement to assess such sequences.
The staff notes, however, that the requirement to assess aff NRC Reviewconnections to the reactor coolant system may be unreafistt J
ctherwise, even instrument lines would need to be NRR/SPLBconsidered The statt suggests ths EPRi mod <fy this section
to incorporate some screening cnteria below which corinected NRR/PRAB
piping would not need to be addressed in detail." i

i

|

Last 8119!92
Updatec:

Printed on: 8/19/92Page 16
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ALWR/NRC OPEN ISSUES
Next Actica: noneStat ==: Closed (Cert)

P.1 A.V-7 |
computer codes for in-plant sequence assessment (4.4)

Abstract industry Position NRC Positx>n Action Descripteon

(DSER. p 1 A.4-3) *ection 4.5.2 of Appendix A to Chapter 1 Ageee (DSER)See Abstract
states that the MAAP code wir! be the prrnary tool used to
aasess the therrnal-hydrau!ic and other physical processes
involved in accident progression. While recognizing the va!ue
of MAAP as an integrated code for severe-accident analysis,
the staff concludes that this requirernent places an undue
reliance on MAAP and fails to establish a requirement for
dealing with deficiencies of the this code. More specifcally, ,

the staff is concerned that for best-esttmate calculations, the I

MAAP code (or o+her codes for that matter) will not
adequately treat certain physically irrportant severe-accident
phenomena, and that the models and assumptions inade in
the MAAP code will not be genera!!y accepted by the ejrperts
in the field. A particular concem for passive plants is that the
adequacy of the code for predicting natural circulation flows i

has not been demonstrated by EPRI and assessed by the
staff.

! In its response to a staff request for addnional information.
EPRI proposed a modification to the Passrve Requirements NRC Heview 1

| Document to further c.'' 9. by example, the situations in I'

which use of codes othat than MAAP risght be rncre
| NRR/PRABappropriate, These exartples were To develop reahstic

success enteria for core cooling, or to investigate specife
phenomena that are not addressed by MAAP or that may be
subject to large uncertainties." This mod;fcation adequately
addresses the stars concern reganiing the adequacy cf the
MAAP code for determining success enteria. The staff intends
to review applications for final design approval and design
certification against the codes most recently endorsed and
approved by the NRC at that time, and wifi evafuate the
acceptability of the plant designer's anafyses on a
case-by-caso basis.*

i
|

I ast 7/17/92
Updated:

Printed on: 8/18/92Page 17
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ALWRINRC OPEN ISSUES'

Status: Op Next Action: E

verify that the reference site pararneters identified in Annex B are consistent with the revised to CFR Part 100 (5.2)

Abstract , industry Position NRC Position Action Descriptron
(DSER, p 1 A.5-2) *As part of design certification ior each . Annex 8 has been totatty snodified (DSER)See Abstract NRC review the modised
passive ALWR, the staff will requae ALWR vendors to - to be consistent wrth 10CFR100 Annex B(Rev 3)
provide an assessrnent of addttional risk measLres (such as * The paragraph of the DSER seems
person-rem, and early and latent fata! sties) to support the to ask to put data on bounding NRC clanfy second concem
vendor's assessment of Severe Accident .'..itigation Design population in the URD. We need

'

Attematives (SAMDAs) for the ALWR des:gn. Meteorctogical this request clarif~ d.e
data alone is insufficient to calculate these add:tional risk
rneasures, and will need to be supplemented with bead;ng
population data, such as that provided in Regulatory Guide
4.7.*

NRC Review

NRR/PRPB J. Lee

!

'

Last a'1952
Updated:

Page 18 Printed on: 8/19/92
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ALWR/NRC OPEN ISSUES

P.1 A.V-9 | | Closed (Cert) NeM Action: noneStatus:
a,

differences in cortputer codes used for calculating offsite consequences (52)
:
i

Abstract Industry Posstron NRC Position Action Descrption

]~ (DSER. p 1 A.5-2) *ection 5.2.2 of Appendix A to Chapter 1 Agree (DSER) See Abstract
Istates that either MACCS or CRAC2, or another suitable

code, wdl be used for calculating offsne consequerres.
: Although the CRAC2 code provides an acceptable
characterization of the consequences of severe accidents, the
MACCS code represents an improvement over CRAC2 and is
preferred by the staff for calculating cancer risk. The present

i vsrsion of MACCS (Version 1.5) uses the results of the BEIR
,

l
fit study in the calculation of health effects. However, the
BEIR 111 study has been superseded by the BEIR V study.

| The BEIR V resuus indicate a higher cancer risk from tow
levels of ionizing radiation than dd the earlier BEIR 111 repert.
The results of the BEIR V study should be taken into account
in the calculation of health effects. The staff is prepanng an
addendum to NUREG/CR 4214. Revision 1. Part II, to
address the modification of models resuttrng from recent
reports on the health effects of ionizing radiation. The risk
coefficients for fatal cancers would be approximately doubled
or tripled by the model modfications (memorardum dated
April 11,1990, from J. M. Taylor. NRC. to Chairman K. M.
Carr. * Evaluation of Recent Reports on Health Effects of NRC Review
Low-Level lonizino Radiation *). Until these mo6fications are
incorporated into MACCS, the staff concludes that the use of NRR/PRPB J. Lee
CRAC2 is acceptable, but that the effect of model
differences must be taken into account in interpreting risk
results. The staff will address this issue during its review of
an individual application for final design approval and dessn
certification.
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ALWR/NRC OPEN ISSUES
.- Status: g Nsxt Action: E

source terms for rep eser/ tive accident sequences are bounded by the physca!!y-based source term (6.3)

Abstract . Industry Posstion NRG Posstron Action Descrption
(DSER. p 1 A.6-5) "la a February 7.1991 response to an NRC Agree. However. for Volume lit. thw (DSER) See Abstract NRC review proposed URD
question conceming plant certifcation issues cantained in changes to address this issue are revision (Rev 4)
SECY-91-1S1. EPRI stated that the plant designers must being made to Chapter 5. Section
confirm as part of the PRA that the source terms for 2.4.1.2 instead of to Chapter 1 A.
representatrve accident sequences for their actual standard Section 4.9.
plant designs are bounded by the physically-based source
term in the Requirements Document. However, no mention of
the need for PRA analysts to perform this source term
assessment is made in Appendix A to Chapter 1.

In response to staff concems regarding the lack of guidance on
this matter in Appendix A. EPR4 indicated that "as part of the
on-going source term development. additional guidance will be
provided to ensure that this check on the physcalty-based
source term relative to those derived in the PRA is made."

.

By letter dated March 19.1992 EPRI subsequent!y provided ;.

a new section 4.9 to Chapter 1. Appenda A which re aires '

that designers confirm that the PRA source terms for *'

representative accident sequences for their r'esign are
bounded by the physica!!y-based source tenn used in NRC Review
licensing calculations. The staff considers this acceptable. and
will evaluate this analysis as part of the design certification NRR/PRPB J. Lee
review for each ALWR PRA."

,
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VOLUME 111, CHAPTER 5: ENGINEERED SAFETY SYSTEMS
.

Paragraph No RectArement Rationele Rev

2.4 MmGATION MITIGATION O

2.4.1 Source Term Definition Source Term DefinFJon 0

2.4.1.1 A phyMy4xised source term shall be used as the passive A physica#y-based source term is being required as the o
plant accident mitigation feature design basis as defried for design basis for the Passhre ALWR h order to factor in the
each standard plart design in Append!x B. source term experience gained ir. nearfy thhty years sbce

T!D 14844 was issued. The physicaBy-baseo scajrce term
also provides coupling of ths source term and containment
thermal-hydraulics, thereby assuring e nas consistent, ra-
tional basis for containmort desig, features and mitigatEm
systems as well as a piere
sky >Since each standard plart design wu be durerent. the
associated physicaRy based sos;rca term wt be specific to
that design.

Appendix B defines the physically 4xised source term ior a O
passhte PWR and a passNe BWR meeting the ALWR require-
ments. The report. * Estimate of Ptr-JcarryBased Sourcey

Tecm for Passive Advanced Ligt:t Water Reactors.~ provedes
the basis for the various aspects of the Appendix B source
terms.

Dfe gner sha5 conf'g.that;fdthe caradamage This is to aEhg that the 2rctual standardized piart2.4.1.2 TheFla O
event as the basis fpr e$f ting t[p(tM-based desky and featurk are coliO2ent wq the siiected
source t . the source term for twstandarisized piart
design is, ed by the source t' arm in Appendix B.

' source temt

aYn 'NSc

Page 5.2-t 4
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ALWR/NRC OPEN ISSUES
Status: g Next Action: E,

scarce term basis for designing radioactive waste syctems and e.s':ntion of offsite effluent i J.uscJve nuclide concentration (2.2.2) |
)

Abstract industry Posnson NRC Position Actron Description
(DSER. p 12.2-9)'the staff concludes that EPRrs source The industry disagrees. however, it .. (DSER)See Abstract

'

NRC review pen & ink
terms for the desk'yn of the radioactive waste processing has been determined that the change
systems given in Passive Requirements Documere Table system desvi .is are not hkely to be7
12.1.1 are inconsistent with SRP Sections 11.2 and 113 The affected, and thus the URD wi!! be
staff considers that the 0.25-percent failed fusi pe*centage for modified to acccmodate the NRC's
a PWR specified in the Passive Requirements Document, position.,

4 and the 100,000 pCi/sec noble gas release ra'e (30 minutes *
dacay) for the offgas system for a BWR spectied in the We will modify the URD to require,

Passeve Requirements Docurnent are inadsquate bases for use of SRP 11.2 and 113
designing radcactive waste processing systems and unmodified for regulatory conformance
evaluating offsite radioactive nuchde concentration in effluents evaluation.
in accordance w:th the limits specified in to CFR Part 20,"

NRC Review

NRR/SPLB Chandra
,

|

i

!

,
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VOLUME Ill, CHAPTER 12:
RADIOACTIVE WASTE PROCESSING SYSTEMS

Paractsob No. Recutrement Rev

1.5 POLICY STATEMENTS 0

ALWR program policy statements regarding radioactke waste processing 0

systems (RWPS) follow. They are interded to assist the reader in gaining
an understanding of the requirements gNon in subsequent sections and
the approach that was taken in thelt formulation.

1.5.1 Good Neighber Policy 0

The Good Neighbor pdicy as stated in Volume I is that the plant be a O

guqd neighbor to its surrounding environment and population, and re.
quirements to limit radioactNe releases from normal operation shall be
defined. The radioactNo release limitations wul apply to sdid waste ship-
ment quantitles and radioactNo liquid ard radioactive gaseous release
quantitles to the environment.

Vdume I top tier design requirements which apply to radwaste are the fd- O

lowing Plant Characteristics:

|1 co'n .s e A b , design basis for radioactive waste processing shall use atSd 2
The$ ate consistent with regulatory requirements, For_ purposes _ of nor

.

(%de tug | operation performance evaluation the Designer shall utulze eaW
>,,jf,yo4g9iM mal

~

#yp "'C'",N944:s-or .025% !aiioel fuel for PWRs, and a noble gas release * ", # M 4 b,

-

rate of 15,000 uCl/sec at 30 minutob for BWRs shalHoemmedeed.dAlso 84 n w /h * s
.

*

r.oo-Table 4+4y j r r t u s f,, t ,

The ALWR shall be designed and constructed so that the amount of 0.

radioactNe gaseous, liquid and solid waste released from the plant
shall be equal to or better than comparable values for the 10% best
plants of the same type (i e., BWR or PWR) currently operating in the
U.S.

In order to specify the design requirements to limit radioactive releases of 0

liquids and gases, operating plant data were obtalnod from the then most
recently available (1984 and 1985) annual reports of the radioact}ve
materlats released from nuclear power plants in the U.S. (NURE2/CR-
2907). The 10% best PWR and BWR plants were determined for both
gaseous 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 adequate goal.

This data source gNes neither fuel:aakage information not the relatNe 0

amounts of radioactivity released from gaseous radweste and from ventila-
tion air sources. It is thus not possible to define the specific basis for the
performance of these plants. Nevertheless, on a comparatNe basis, the
10% best plants were established ard are to be used as a reference condl-
tion for use in evaluating ALWR designs.

Page 12.1-6
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Table 12.1 1

FUEL SOURCE TERM FOR RADWASTE SYSTEM DESIGN

FUEL LICENSING EVALUATION SYSTEM OPE TIONAL
SOURCE ERM RADWASTE PROCESSING PERFORMAN6E EVALUATION

10CFR50 10CFR20
App.I

PWR
% Fuel Defects 0.25 0.025 "

ANSl/ANS 18.1* yes yes"

BWR
pCl/sec @ 30 min. decay 100,000 15.000 "

ANSI /ANS 18.1* yes U the ANSI mix yes"
scale 5(o 100,000
pCl/secy. 30 min.

'
decayt.

ANSI /ANS 18.1 ly riodically updated to reflect cumulative experience and y be revised prior to the*

finalization ofyy design. The version of ANSl/ANS 18.1 used for design should checked for

consistency.wlth NUREG4016 and NUREG 0017 and,if there are any substantive erences, made

consistent with NRC evaluations.

/
table.

" Tp Designer rnay use either the source terms in ANSl/ANS 18.1 or the value indicated in t

q).c 4 fm +/w A u<

Page 12.17 Rev. 2
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VOLUME lil, CHAPTER 12: J
RADIOACTIVE WASTE PROCESSING SYSTEMS

'

Paragraph No. Requirement Rev.

1.5.1 Good Neighbor Policy (Continued) 0 i

it should be realized that the amounts d redioactWy resear,ed to the en- 0 :

vironment via the liquid and gaseous pathways are a measure d the de.
gree of fission product input from fuel defects and of radiometMty input
into ventiation air via vaNo and other radioactNe equipment seal leakage,

ky The radioactMy removal mechanisms of the liquid and gaseous radioac-
tNo waste processing systems serve to limit and control release ofVPg hE radioactkky. To properly design the systems to meet specife goals
beyond the regulatory requirements it is necessary to specify the extent
of fuellankage and input of radioactivity into ventuation alt. To this end

tha. values of fuel |takage of TM r.M are to beg ( - n(C= M: ie m = I, w t T' d */*# "'9' "t32:) ^ 1% - , . y ' -- 'r'
It is expected that design to releases based upon these values wl! com- O

pare favorably with those of the %% best operating plants. Reasms for
this are: The ALWR requiremeris prodde a number of features to
eliminate or reduce input of rac loactke substances into the liquid at d
gaseous radwaste systems or into the environment. These include 9sNe
designs to minimize leakage inti ventlation alt and into liquids, a go s! of
zero fuel leakage and minimal fue manufacturing defects, materials 4m-
provements to limit Coba't 60 production, ano @ Requirements 3 this
chapter for the radwaste systems, etc. (See Appendtx 6.)

For the solid wet and dry radioactNe wastes volumes were derived from a O

study by Sargent and Lundy using EPRI reports NP3370 and NPS526 as a
foundation.

The norms o'ovformance based upon the best operating piants are: O

GASEOUS EFFLUENTS 0

Policy Basis BWR PWR 0

Total radioactMty, excluding 2000 Cifyr. 200 Cilyt. O

tralum, will be equal to or
lower than the 19844510%
best plants of the same type
in the U.S.

LIOUID EFFLUENTS 0

Same as above 0.05 Ci/yr. 0.05 Cilyr. O

'
Page 12.1-8
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VOLUME Ill, CHAPTER 12:
I RADIOACTIVE WASTE PROCESSING SYSTEMS

Paragraoh No. Reovirement Rev

1.5.1 Good Ne!ghbor Policy (Continued) O

SOLID WASTES 0

Low level dry and wet waste 3500 Cu.Ftfyr. 1750 Cu.Ft./yr. O

will be equal to or lower
than the 10% best plants of
the same type in the U.S.

Dry waste vdumes are basad on the as-compacted form for the compac- O

tible fraction of dry wastes and on the as shipped form for non compic-
tible dry wastes. Wet waste vdumes are based on the dewatered vdume
not the as shipped vdume.

The ability to achieve the solid waste goals not only requires an ap- O

propriate design, but is depender.t on (1) how the plant is operated and
(2) national and local regulations established by agencies regulating form
and concentration of wastes to be shipped and disposed. Requirements
for shipping and disposal have been established by such agencies inde-
pendently of how a plant is designed and operated.

The Vdume i good neighbor policy also indudes requiremerds to limit 0
non-radioactive, hazardous, and toxic chemical releases. As stated in 1.2
above, implementation of this aspect of the good neighbor pdicy is not in
the scope of Chapter 12.

1.5.2 Fuel Source Term Parameters for RWPS Design and Evaluation 0

The fuel defect source terms for RWPS design and evaluation have been 2
selected to provide the bases for (t) evaluation of annual average off site
dose in accordance w!th 10CFR50, Appendtx 1, (2) evaluation of 24 hour
off stte radionuclide concentrations in effluents in accordance with the
limits of 10CFR20, and (3) evaluation of the,RWPS performance for com-
parison with good neighbor pdicy goals, m or m t, 4 pcc.~f M X

Tebl .1 1 shows the values to be used for the a ses. For 2

the PWR, the va. %5tconHalf uel. For the BWR, the N
release rates ara.measur56Tn the GRWh ui wd..e c';"w at 30-
m' -# cay.

1.5.3 Base Line Design and Options O

A top tier design requirement (Vdume I, pags v) is that the ALWR 'must 0
be acceptable for most available seas in the U.S.* From (P.e viewpoint of
the LRWPS, this means that Itw t RWPS is not designeu ,or ''zero liquid
release."

Page 12.19
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VOLUME 111, CHAPTER 12: RADIOACTIVE WASTE PROCESCING SYSTEMS

Paragraph No. Requirement Rationale Rev.

2.2 KEY PERFORMANCE REQUIREMENTS KEY PERFORMANCE REQUIREMENTS 0

2.2.1 Goals of Radioactive Releases and Weste Reduction Goals of Radioactive Releasee and Weste Reduction 0

2.2.t.1 The radioacttve waste ;xecessirs systems shall (in concert This is an ALWR program general requirement and is re- 0

with other features specified in the Requirements Document) quired to meet the " good reiwiesx" poricy of Section 1.5.1.
enable the ALWR to meet the goals of reducing radioactive
releases and of reducing solid low level waste volume from
the ALWR plant.

2.2.1.2 The Plant Designer shall decrv,6 ate for the given design that This wel show that the ALWR objectives and requirements 0

the expected inputs to the radwaste processing systems and relative to reducing radwsste inputs and outputs are met and

process methods result in outputs that meet Chapter 12 and that effective p.ucedg methods are employed. The Plant
overall ALWR objectives and policies. Designer should consider the information provided in

ANS/ ANSI Standards 55.1,55.4. 55 6. and 40.35 as a design
base, as modified by the d firges due to the ALWR.

2.2.2 S.ource and input Terms Source and input Terms 0

2 2.2.1 Design basb ksion product radioactivity concentrations in The fission product and activation product bases for design 2

reactor coolant and associa:cd alanse rates shan be based are provided, along with requirements for evaluation of the
gW4 j_ upon the fuel leakages given in Tabhs:ts.*:1. -T b + x . c ol desigte

v&= fr"??T be used for the purposes
stated in the policy statement of 1.5.2. The Plant Designerq

r shan make the evaluation necessary to show that the licensing
requirements and evaluations against " good reigters" policy

I' l[f"/ goals are met. Acttvation product source terms in reactor
coolant shall be consistent with those gfven in NUREG@1G

ifor the BWR and in NUREG@t 7 for the PWR try%

% ANSI /ANS 18.1 for both. ( W 4
.

,

n
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ALWR/NRC' OPEN ISSUES
Status: g Next Action: E

bass for 2-minute delay requirement for BWR turbine gland seal system exhaust (3.3.1)

Abstract - Industry Position NRC Position Action Descrption
(DSER. p 12.3-5) *since EPRI requires only the use of Two minute delay for giand exhaust (DSER)See Abstract NRC review this response
essentially non-radioactive steam for the BWR turbine g'and emuent was revised in Revision 2 in
seal system, it is not clear why EPRI has identified a Figure 12.3-1 and Section 3.2.4.1.2.
2-minute delay line as a requirement for the offgases from the Two minute delay is no longer
BWR turbine gland seal system exhaust under certain required, rather designer anatysis.
circumstances.*

i

i

NRC Review

NRR/SPLB Chandra
i

1 ;

i
'

1

r

>

l
!

!

1.ast 7/16/92
Updated:'

h
'

Page 2 Printed on: 8/18/92
; ,

!

o

A

-- _ _ _ _ _ _ _



_ _ _ _ ___ _ . . -

ALWR/NRC OPEN ISSUES
Status: g Next Action: E

production sources for * essentially nonradioactive steam * (3.3.1)

.

Abstract industry Position NRC Position Action Descripton
(DSER, p 12.3-5) *EPRI has not explained why essentially Totally clear, steam will unnecessarify (DSER)See Abstract NRC review this response
nonradioactive steam is preferred over totally clean steam for ' generate additional liquid radwas*e '4

the BWR turbine gland seals and how such steam is to be because of the need to evaporate
produced * demineralized water at all times.

Steam that has had sufficient time to
decay N-16 is sufficient for this2

application. The ncrmal source of
such steam can be from anywhere ini

the turbine / feedwater heating cycle |where at can be demonstrated that
N-16 is not a problem. '

,

|

NRC Review
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ALWR/NRC OPEN ISSUES
+

stat = o en usxt Action: troP.12.0-4 | ] r
,

discrepancy between Figure 12.3-1 and requirernent in Char er 13 (3.5.1)
,

~

Abstract .

. industry Position NRC Position Acton Description
(DSER, p 12.3-5) * Figure 12.3-1 does not reflect the Agree. Chapter 13. Section 3.2.4.4 (DSER)See Abstraci NRC review Rev. 3 of ..

requirement in Chapter 13"
require moniton,in Rev. 3 to only
was, changed Chapter 13, Section 3.2.4.4

ng.
,

,

r

NRC Review

NRR/SPLB Chandra
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| ALWRINRC OPEN IESUES.

** *'" * * D ""' '" E'P.12.O-5 } }
use of post-filter downstream of charcoal adsorber in ventilation exhaust systems (3.3.3)

, Abstract .. . Industry Position NRC Position Acton Description ,
- (DSER, p 12.3-7) ."the staff concludes that it will be The ALWR postion is that designers ' (DSER) See Abstract . NRC review need for
inappropriate to assume the regulatory guide efficiencies for - should meet regulatory dose criteria - charcoal and, if needed,

' the i A wval of elemental and organic sodine from tne effluent ' without charcoal. If this can be .. newer industry standards.
streat.,if there is no HEPA filter downstream of the charcoal - done, charcoal need not be installed
adsorber for collecting carbon fines." and the question of downstream

filters is n:oot.

On the other hanc ' charcoalis
required, the ALWR program believes
the most recent (1989) standards
(N509/N510) should be used. ' Those

. design standards call for " bag filters'
downstream of charcoal, not HEPAs.
This changs is made possble by the
advances en charcoal technology and
quality.

The NRC should continue the dialog
with the ALWR and not remain with.

old and outdated requirements.
,

NRC Review '

NRR/SPLB Chandra
s
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ALWR/NRC OPEN IS9UES
Next Action: pgStatus: Opn

guidance regarding direct piping from radioictive plant systems to sumps or waste conection tanks (BWR) (4.2)t

| 1
(

Abstract indust Position NRC Position Action Description ;

(DSER, p 12.4-4) *EPR' I iot provided adequate guidance Agree - As state , it is misleading in (DSER) See Abstract NRC review pen & ink

or requirements regarding we :t piping from radicactive plant that it implies applicability to PWRs change

systems to sumps or radioactive waste collection tanks to only, which was not the intent. We
eliminate potential sources of airbcrne radioactivity for BWRs." will modify requirement 4.2.2.2 to

make it efear that direct piping of
drains applies to BWRs as well as
PWRs..

|

|

|

|

|
|

|

NRC Review |

NRR/SPLB Chandra
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VOLUME 111, CHAPTER 12: RADIOACTIVE WASTE PROCESSING SYSTEMS

Paragraph No. Requirement Rationale Rev.

4.2.2.2 Segregation Within Subsystems Segregation Within Subsystems 0

4.2.2.2.1 in the PWR, reactor coolant which normaDy contains Hydrogen containing wastes rnust be kept from entry of 0
hydrogen and may contain fission gases shati be collected in oxygen try exclusion or by nitrogen blanketing. A covered
cmered drain tanks or routed directly via CVCS to the borated talk is one wherein air is excluded by use of diaphragms or
waste processing subsystem. Inert gas blanketing in a non-vented tank.

4.2.2.2.2 Liquid radioactive wastes from,non-hydrogen bearing (PWR) Wastes are directly piped; open funnels or routing via O

ractoactree or potentrally radioactive plant systems shall be trenches is not permitted. ' The wastes are thereby contained
directly piped to sumps or tanks in the various buldings, or to and are not a source of alttome radioactMty.
radwaste collection tanks.

ru di e c. < 6 W At least one floor drain sump in WWPS service in each Floor drain sumps collect bulding drainage. Equipment 0. .

building shall be a building low point. drain sumps (or tanks) need only be below equipment
,17g"" g f g' drain elevations,

radioac'fiv.s In most cases, there is no drMng force for flow other 0Wastes routed to sumps shat! flow by gravity. ..

fld s gab than gravity.

M hw The leakage from pump shaft seals and water from pump Pump drainage needs to be routed to the LRWPS sub- O. .

casing drains shall be collected and routed to the ap- system provided for the type of water which is present.
propriate WWPS subsystem, as defined in Section-

%_

4.2.2.1.

Baseplate drains can be different from pump seal water. OPump baseplate drains shall be routed to ihe floor drain ..

subsystem because these may be contaminated with 05 The use of mechanical seals also minimizes the leakage
However, every effort shall be made to minimize oE from seals.
leakage and to keep it out of WWPS. See Section
4.2.2.3.3.

Page 12.4-16
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ALWR/NRC' OPEN ISSUES -

status: > Ne" Action: NRCP.12.O-7 -|- |
requirements for LRWPS filter housing and components (4.2) -

,

Abstract . - Industry Position NRC Position Action Description
(DSER, p 12.4-4) *EPRI has not provided adequate guidance This is addressed directly in Chapter (DSER) See Abstract NRC review pen & ink

. or requirernents for filter housing and components. This is an 1, Section 12.9 generally and '
'

change
outstanding issue that must be resolved before the staff can Sections 12.9.1.1 and 12.9.2
complete ris review of Chapter 12.* ~ specifically; and indirectly in Chapter

12. Section 2.2.2.2 by reference to
ANS/ ANSI 55.6.

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

NRC Review

NRR/SPLB Chandra
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VOLUME 111, CHAPTER 12: RADIOACTIVE WASTE PROCESSING SYSTEMS
Rationale Rev.

Paragraph No. Requirement
~0

Covered Drain Tanks (PWR)
4 5.8 Covered Drain Tanks (PWR)

The reactor coolant drain tank and the auxiliary building Gain Fluki contained in these tanks w31 not have been degassified 0

f
tank arvj/cr its ag;Natent in the t.RWPS shall have adequate so personnel radiation exposure due to releases is an impor-,

tant concem for meeting ALARA requirements. Hydrogen
| provisicns to prevent release of radioactive gases and for must be contro!!ed to preclude the possibility of explosion

cxygen exclusion to prevent hpfrogen explosions. Typical in-
-

dustry methods include the use of a diaphragm cover and/oyr . g

kwwGMRCV""# '
9 ~ Y,b. t Zo iY Fit $fq 0hangers

4.Se lon Exchangers - Q- 7, , Resin Typem g - 0-

%1,JHesin Type 0These resin types shov the best removal characteristk:s forThe resins used shall be strong acid styrene-divinytbenzene

|
cation and strong base 'quartemary amine resins except where the variety of ions requ4ing removal.|

. -- special lon selective resins are used.!

0
i fIL| Resin Formflesin Form
| H + and OH- resins provide the best removal capac!!y. 0

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

}
m shall be selected, except in Boron service.

0/.3 ) Special Resins>

Special Resins

When treated wastes are to be discharged to the erreironment
This zeolite material has shown a large capacity for radio- O

rather than recycled for reuse, the addition of a bed of sodium-
cesium and thus shows potential for more ecwsn;ca!

--

aluminum silicate type ion exchanger, e.g., large-port Mor. processing and reduced soild radioactive waste; however, Its
use should first be qua!! fled by testing. (See EPRI NP-5099.)j denNe, shall be considered and qualified for use upstream of

; the mixed tW.'
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i ALWR/NRC OPEN ISSUES
Stata: Og Nem Action: 'NFCP.12.O-8 .. |- |

requirernents for LRWPS filters (4.2)' ,

Abstract . Industry Position . NRC Positen Action Description
(DSER, p 12.4-4) "EPRI has not provided adequate guidance This is addressed directly in Chapter (DSER)See Abstract NRC review pen & ink
or requirernents for various types of filters in the LRWPS 1. Section 12.9 genera!!y and change
including the capability to d:sassemble, reassemble, and Sections 12.9.1.2 and 12.9.2.7
replace internal cornponents." speedically; and indirectly in Chapter

12. Section 2.22.2 by reference to
ANS/ ANSI 55.6. To clarify this we will
modify Chapter 12 to refer to
Chapter 1. Section 12.9

,

NRC Review
'

NRR/SPLB Chandra
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; VOLUME 111, CHAPTER.125 RADIOACTIVE WASTE PROCESSING SYSTEMS'' !

" Paragraph No. Requirement Rationele Rev. ,

;4.5.8 Covered Drain Tanks (PWR) Covered Drain Tanks (PWR) 0J
:.i

The reactor coolant drain tank and the auxtlary bulding drain Fluid contained in these arts will not have been degessilled Of
tank and/or Rs equivalent in the LRWPS shall have adequate . - so personnel radiation exposure due to releases is an impor-
. provisions to prevent release of radioactive gases and for tant concem for meeting ALARA requirements. Hydrogen

' !oxygen exclusion to prevent hydrogen explosions Typical in- .must be, controlled to preclude the pcssruray of explosion. -

,

dustry methods include the use of a diaphragm cover and/oyr ;

Y FILrr"n.r q$ k.I U IoE N MA fA"0 "*

lon Exchangers y on Exchangers . .0
"

g.5 9g
%1gResin Type Resin Type .0

- The resins used shall be strong acid styrene-divinythenzene ' These resin types show the best removal characteristics for .0-

cation and strong base quartemary amine resins except where the variety of ions requidng removal.
special ion selective resins are used.

- ti. . ,

f esin Form - Resin Form 0

..e resin form. H + for cation resin and OH- for anion resin. H + and OH- resins provide the best removal Wri. .0- ~ ;'

shall be selected, except in E%ron service. |

L - !
4.5.9.6,3 )ipecial Resins Special Resins 0'

4!

When treated wastes are to be discharged to the environmert This zeolte rnaterial has shown a large capacity for radio- 0'
,

rather than recycled for reuse, the addhion of a bed of sodium- cesium and thus shows potential for more economical [
aluminum silicate type ion exchanger, e.g large-port Mor- processing and reduced solid redlooctive waste; however, ks
rienKe. shen be considered and qualified for use upstream of use should first be quaillied by testing. (See EPRI NP-5099.) :

the mixed bed.1 ;
_ . _ _ _ _
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ALWR/NRC OPEN-' ISSUES
Status: Op . Nut Action: g

P.12.0-9 - |L |
requirements for LRWPS ion exchangers. (4.2) ..

Abstract . . Industry Position - NRC Position Action Description
(DSER, p 12.4-4) *EPRI has not specified design This is addressed directly in Chapter (DSER) See Abstract NRO review pen & ink
considerations and operational requirements for ion exchangers 1, Section 12.9 and 12.9.3 generally change
(e.g., addition and removal; retention; strainers; underdrains; and Sections 12.9.1.1, 12.9.1 2,
and disassembly, assembly, and replacement of internal 12.9.3.13 throuch 12.9.3.14-
components)." specifical!y; andindirectly in Chapter

12. Section 2.22.2 by reference to
ANS/ ANSI 55.6. To clarify this, we
will modify Chapter 12 to refer to
Chapter 1, Section 12.9

|

NRC Review -

NRR/SPLB Chandra

bst 8/6/92
Updated:

Page 9 Printed on: 8/18/92
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' VOLUME III, CHAPTER 12: RADIOACTIVE WASTE PROCESSING SYSTEMS
Rationele Rev.

Paragraph No. Requirement
0-Covered Drain Tanks (PWR)

4.5.8 Covered Dralrt Tanks (PWR)

The reactor coolant drein tank and the auxtlary building drain Fluid contained in these tanks wBI not have been degassirled 0
-I

so perwre radiation exposure due to releases is an impor.i tank and/or its equ! valent in the LRWPS sha!! have adequate tant concem for rneeting ALARA requirements. Hydrogen
'

provisions to prevent release of radioactive gases and for must be controlled to preclude the possitAity of explosion.
oxygen exclusion to prevent hydrogen explosions. Typical in-
dustry methods incibde the use of a diaphragm cover and/oyr - 8
an inert cover gas.

'~

I o a 1 1 cit w GfA g c q o,n ( h 6 M '
~~ ~

-

g Pu-rt e a s, d M. .S~ 1. t-

0
4.58 ton Exchangers - pfe. rg'lon Exchangers
_3 - _A 0

m
- Resin Type

[3 Resin Type
The resins used shall be strong acid styrene-divinylbenzene These resin types show the best remova! characteristles for 0

j cation and strong base quartemary amine resins except where the variety of ions requiring re%at
j special ion selective resins are used.
{ 0J. x ; Resin FormResin Form

The resin form, H + for cation resin and OH- for anion resin, H + and OH- resins provide the best removal capacity. 0

~ shall be selected, except in Boron service.
.

01 /.3 ) Special ResinsI

4. Special Resins

When treated wastes are to be discharged to the environment This zeolite material has shown a large capacity for radio- O
-~'

rather than recycled for reuse, the addition of a bed of sodium-
cesium and thus shows potential for rnore economical

f
a!uminum sticate type ion exchar ger, e.g., large-port Mor- processing and reduced solid radicactive waste; however, its

|
denite, shall be considered and qualified for use upstream of

use should first be qualified by testing. (See EPRI NP-5099.)

the mixed bed.
_._

- - --- ~ _
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ALWR/NRC OPEN ISSUES

p . . Closed (CeIt) Next Actim: nong. Status:

GRWPS hydrogen control design (3.3.4)

(DSER, p12.3-8) "Athough EPRI committed, in Chapter 1 of.
. Industry Position NRC Position Action Description '.Abstract -

Agree (DSER) See Abstract
the Passive Requirements Document, to comply with SRP
Section 11.3, Chapter 12 of the Passive Requirements
Document does not address all the criteria in the SRP. The
stati expects that applicants referencing the Passive
Requirements Document will comply with the SRP. as
committed to in Chapter 1"

NRC Review

NRR/SPLB Chandra

,

Last 7/16/92
Updated; t

Page 11 Printed on: 8/18/92
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ALWR/NRC OPEN- ISSUES -
Next Action: pg

.

Status: g

design of dry waste shipping containers (5.5)

Abstract industry Position NRC Position Action Description -

(DSER. p 12.5-7) *the staff will review the design of shipping The NRC's observation is correct and (DSER) See Abstract NRC review this response.-

containers both for wet and dry send wastes on a is intended to be that way in the -
plant-specific basis against the acceptance criterion in SRP URD. That is, they do not specify
Section 11 A ' Solid Waste Management Systems' and shipping container design. However.

~ applicable sections of 10 CFR Part 61." it is not clear why shipping -
containers should be considered part
of the plant design and license.

The NRC shotId consider deleting
shipping container design from the
SRP 11.4 insofar as it relates to .
plant design.-

'

NRC Review
I

NRR/SPLB Chandra |
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|
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'Updated:

l
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Enclosure 2

List of DSER lssues in Chapters 1 and 1 A
with Responses Outstanding

P.1.0-1
P.1.V-26
P.1.V-27
P.1.V-28

_

P.1.V-36
P.1.V-41
P.1.V-42
P.1.V-43
P.1.V-47
P.1.V-49
P.1.V-52
P.1.V-53
P.1.V-55
P.1 V-56
P.I.V-59
P.1.V-60r

P.1.V-66
P.1.V-67
P.1.V-73
P.1.V-75
P.1.V-76

-

P.1.V-77
P.1.V 78

P.1 A.0-8
P.1A.V-2
P.1A.V-3
P.1A.V-6

I
.1<


