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Arizona Public Service Company
P.O, BOX 21666 ~ PHOENIX-"ARIZONA 65036

November 7, 1983
ANPP 28181-MFH/MJW

Mr. William J. Dircks
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington D.C. 20555

.Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN-50-528/529/530
Pile: 83-056-026/G.1.01. 10

Reference: NRC Staff evaluation of the need for a rapid
depressurization capability„'or CE Plants, September, 1983,
memorandum for R. F. Fraley, Executive Director Advisory
Committee on Reactor Safeguards.
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Dear Mr. Dircks:

Over the past two years there has been considerable attention and work
focused on the issue of the need for a rapid depressurization capabilty
(i.e. PORVs) on some of the newer CE Plants. In our November 1982 letter
to the staff we stated our position that PORVs were not required on Palo
Verde and that we would continue to participate in the CE Owners Group
effort to further evaluate this issue and to provide information to the
staff for their evaluation. The staff's evaluation culminated in a draft
report of which we must take this opportunity to express our comments and
concern over the conclusions reached.

This issue primarily centered around a perceived need for PORVs to
mitigate Stream Generator Tube Rupture (STGR) events and Total Loss of
Feedwater (TLOFW) events by use of a "feed and bleed" technique. The
extensive CE Owners Group program and the subject NRC Staff report
addressed these and other perceived needs for PORVs. Based on this work
the Staff's conclusion on the need for PORVs is that "the prudent
regulatory decision would be to install pressurizer PORVs" on the current
CE Plants. However, they confuye this conclusion by stating that actual
implementation should await resolution of the Unresolved Safety Issue
A-45. In light of the technical results by both the staff and the CE

owners group program we must take issue with this, in our interpretation,
ambiguous conclusion.
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The technical results presented by the staff's report and the CE owners
group work are, for the most part (excluding some Probabalistic Risk
Assessment (PRA) results), in good agreement. However, we do not agree
that these results lead to a conclusion that PORVs should be required,

The staff's conclusions were based on an assessment of three specific
areas. In order for you and the Committee to Review Generic Requirements
to properly assess the staff's conclusions it is important that results
in these areas and the staff's conclusions on each be re-examined here.

Area l.,

Area 2.

The staff examined the question, of the need for PORVs to limit
releases to acceptable limits during design basis events.
Their conclusion; "the current CE plants meet the current
regulatory 'requirements."

The staff considered a number of low probability multiple
failure scenarios beyond the current design basis. Their
conclusion; "with the exception of Anticipated Transients
Without Scram (ATWS) for the 3410 CE plants, and loss of all
feedwater (TLOFW) (with loss of offsite power) in either CE

models, the existing systems should be able to mitigate the
spectrum of multiple failure accidents considered." Note that
for Palo Verde (a 3800 MW System 80 plant), extra relieving
capacity is not necessary to keep peak pressures below 3200
psia during an ATWS event when turbine trip is credited. It
should also be pointed out that although a PORV could provide a
"feed and bleed" capability in the event of a TLOFW with loss
of offsite power this issue is being extensively reviewed as
part of the Unresolved Safety Issue Task A-45. It is premature
on the staff's part to use this reasoning as part of the
justification for adding PORVs, when in fact, this patch work
fix for added decay heat removal capability may not be
warranted, adequate, or even a viable resolution to the A-45
issue.
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Area 3. The staff performed its own PRA for the San Onofre plant and
obtained, through the addition of PORVs, a net mean decrease in
the core melt frequency of 1.5x10 5/yr from non-ATWS
sequences. However, the plant specific analyses by the CE

Owners Group program shows that the addition of PORVs on Palo
Verde yields a net increase in the core melt frequency (due to
the potential for PORV LOCA). We strongly believe any decision
made on Palo Verde must be based only upon the relevant plant
specific analyses for Palo Verde.

The staff also did a "Value/Impact" assessment using their PRA results.
Examining the Staff Value/Impact results yields the following (Based on
the San Onofre change in core melt frequency mean value of 2xlO 5/yr);

Public Risk Cost/Benefit approximately 410,000/Man Rem
Net Cost/Benefit approximately 440,000/Man Rem

Using the staff's median value (as stated in the "Plan To Evaluate the
Commission's Safety Goal Policy Statement, Fed. Register March 14, 1983")
the Public Risk Cost/Benefit is much greater than 510,000/Man Rem.
The staff, however, concludes that "a small, but positive value/impact
ratio is obtained by the installation of PORVs on the current CE system
design." Neither Cost/Benefit analysis substantiates the conclusion that
PORV's are required.

We find after reviewing these results that there is no technical basis
for requiring PORVs on .Palo Verde. In fact, when considering the
probability of a PORV LOCA, addition of PORVs at Palo Verde would be a
safety detriment. It is interesting'o note that the staff, after an
extensive technical evaluation of this issue, justifies PORVs with bases
such as "unforeseen malfunctions", "unquantifiable margins", and
"engineering judgements". After such an extensive program such bases do
not, in our opinion, substantiate ' multimillion dollar backfit,
particularly in light of the potential safety detriment. It appears that
the staff's conclusions are not based on technical results but are based
on information and perceptions which were present before the CE Owners
Group and the NRC staff embarked upon their extensive technical
evaluation.
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In closing, we believe the staff should revise their conclusions as to
the need for PORVs. It is premature on the staffs part to require PORVs

because they believe that as a minimum "they expect that USI A-45
resolution will result in a requirement no less effective than PORV

addition in improving decay heat removal capability." There is no
evidence that PORVs will be the ultimate requirement for A-45 and until
such resolution of A-45 is made PORVs should not be required. To better
assess the work done on this issue we have attached a set of comments on
the staffs report generated by the CE owners group that should be
considered while reviewing the staffs report.

Very truly y s,

QA~ n~
E. E. Van Brunt, Jr.
APS Vice President,
Nuclear Projects
ANPP Project Director

EEVB/MJW/keg
Atachments

CC: V. Stello (NRC)
E. 'Licitra
A. C. Gehr
D. G. Eisenhut
H. R. Denton
G. W. Knighton
L. B. Marsh

(w/a)
(w/a)
(w/a)
(w/a)
(w/a)
(w/a)
(w/a)
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Comments on NRC Re ort

Reference: Staff Evaluation of the Need for a Rapid Depressurization

Capability for C-E Plants, September, 1983, Memorandum for R. F.

Fraley, Executive Director Advisory Committee on Reactor

Safeguards.

Mean and Median Results - The Staff's evaluation of the need for PORVs is
generally reported in terms of mean values. The C-E analysis reports
median values with an associated error factor ( defi ned as the ratio of the

95th to 50th percentile). C-5 performed its analysis employing median values

as has been the practice in most reliability and probabilistic risk assessments

and as suggested by the "Plan to Evaluate the Commission's Safety Goal Policy
Statement" (Federal Register, March 14, '83) which recommends using median

'alues. The staff report quotes C-E results (Table C-l, page 30) but does not

clearly label the results as median values. C-E suggests that all results be

clearly labeled median or mean as appropriate and that it be stated that direct
comparison of mean" and median values is incorrect;

Value/Im act Anal sis The write-up on the value/impact analysis is very

misleading. The conclusion that the value/impact ratio is "small but positive"
has conveyed to many readers the wrong impression that the results indicate a

"close call" which is close to break-even, but that the benefits '(value)

slightly outweigh the costs (impacts). This impression is clearly incorrect.
At the commonly used value of a man-rem, $ 1000, the costs are ten to forty
times greater than the benefit.

Additionally, the write-up on the value impact analysis states that the PORV

issue has a "high priority ranking" because the potential reduction in core

damage frequency is 2 x 10 , or more than ten percent of the safety goal of
10 . Since the 2 x lO value is a mean estimate, and the safety goal

value of 10. is proposed as a median value, a direct comparison is
incorrect. A more correct comparison of the NRC's calculated median estimate
of core damage frequency reduction to the median safety goal value would yield
less than two percent of the safety goal, and the "high priority ranking" would

not be appropriate.
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PORV LOCA Fre uenc - In Appendix A, response to (}uestion 108, the staff
considers PORV LOCA,contributions due to transient events. The staff believes

't

that with proper design and operation, the frequency of LOCAs due to stuck open

PORYs can be made negligible. In particular, the staff believes that correct
PORY design and setpoint selection would eliminate LOCA contribution due to
loss of offsite power induced openings of the PORVs. Based on actual operating
experience, C-E estimates the PORY LOCA frequency to be 5.1 x 10 per year
du'e to-a'"variet'y of'auses, including spurious open signals (which. require
'operator action to close the valve) and .transients (including loss of offsite
power) which are expected to challenge. the PORVs. If the PORVs are assumed to
be designed for manual actuation, the plant would operate with the PORV and

block valves closed. In this case, C-E estimates the PORV LOCA frequency to be
-5,3.2 x 10 due to causes including maintenance errors and periodic testing.

C-E suggests that a more rigorous approach be taken to include causes of PORV

LOCA other than transient induced, in particular spurious openings of- the PORVs.
l

Condensate S stem Reliabilit - In section S.B.b., the staff estimated the

unavailability of the condensate system (given offsite power is available and

excluding operator error) to be 10$ given loss of MFW, based on historical
data. However, C-E examination of the historical data, Licensed Operating

Reactors Status Summary Reports, revealed that most failures did not result in
complete loss of condensate pump flow. Examination of the operational data

from 01/1979 to 12/1981 from the above reference indicates that complete loss
of condensate pump flow is less than 2X of all loss of MFW events. C-E

suggests a more detailed examination of operating history be performed to
determine those events that lead to a complete loss of condensate pump flow.

Loss of Offsite Power Fre uenc - In Section B.A.a, the staff analysis
estimated the frequency of loss of offsite power at San Onofre Units 2 and 3 to
be .12/year which corresponds to an average frequency over the enti re

population of U.S. plants. C-E analysis was performed on a plant specific
basis. The frequency of loss of offsite power for the San Onofre Units 2 and

3, the Western Systems Coordination Council, is 0.04/year based on the Generic
t
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Data Base for Data and Models Chapter of the NREP Guide, June 1982. The NREP

Guide indicated a wide variance in the frequency of loss of offsite power from

region to region (0.04/year to 0.3/year). In addition, C-E's examination of
loss of offsite power events showed the following trends:

1. The frequency of loss of offsite power events is decreasing over

time, and

2. The frequency of loss of offsite power is less at multi-unit
sites than at single unit sites.

C-E recoranends choosing a value for loss of offsite power that is based on

recent experience at multi-unit sites and that events which occurred during,
and were unique to, an extended outage be discounted.

Plant S ecific Anal ses - The staff analysis was performed only for the San

Onofre Units. C-E performed plant specific analysis for each of the four
utilities involved, San Onofre Nuclear Generating Station Units 2 and 3,

Waterford Steam Electric Station Unit 3, Palo Verde Nuclear Generating Station
Units 1, 2 and 3 and Washington Nuclear Project Unit 3. C-E analysis
identified important differences between the plants that influenced the change

in core damage from adding PORVs. (for PVNGS and WNP, there was an increase in
core damage frequency for both PORV designs considered in the C-E analysis.
For SONGS, there was an increase in core damage frequency for the automatic

design and for WSES, there was an increase in core damage frequency for the
manual design}. The staff analysis for the San Onofre units concludes there is
a decrease in core damage frequency essociated with additioh .of :,'utomatic

<P

design. In order to achieve, this result, the staff made certain assumptions

regarding. its automatic design which have the net effect of reducing the
adverse contribution to core melt frequency associated with PORV. LOCA. These

assumptions include providing D.C. powered PORV block valves and assuming that
these block valves are capable of receiving their power from either diesel
generator. These assumptions have neither been confirmed to be valid
through a detailed design evaluation nor had thei r impact factored into
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associated cost estimates. It, therefore, has not been established by the

staff that its conceptual automatic design will be viable and cost effective
for overcoming the historical unreliability of PORVs. The staff is using the

analysis results from one plant with an unproven PORV system to reach a generic
conclusion regarding valves. A more rigorous evaluation could show the
addition of valves actually increases core'melt frequency consistent with CEOG

results.

ATWS Considerations:'--The Staff's evaluation of the need for PORVs included
a benefit, a reduction in core melt frequency, from ATWS sequences by adding

PORVs. For ATWS sequences, the staff quantified the benefit by estimating the
reduction in the frequency of ATWS events in which the peak primary pressure

exceeds 3200 psia; This evaluation implies that pressures over 3200 psia
constitute a core melt., -C-E .does not concur with this evaluation. C-E

analysis, CEN-134-P October 1980, concluded that for all plant classes (2560,
'3410 and 3800 HWt plant classes', the peak pressures calculated following ATWS

result in stresses that are below service Level C for most RCS components

(approximately 4300 psia for valves). Components that exceed Level C are well
below 'service Level D stresses. The necessary RCS piping and valves remain

functional following an ATWS so that the plant can be safely brought to a cold
shutdown.

General - The staff report quotes C-E results that have been superseded by

CEN 239, Supplement 1, Revision 01., These results are no longer applicable and

should not be referenced.

~S'' "'- '4 —Th i t. dipl'i f h

PORVs should be added but that actual PORV procurement and installation should

await A-45 resolution) are not clear. Does this mean that, if A-45 concludes

the DHR capability of this class of plants is acceptable, PORV must be added
1&C

anyway?

Evaluation - a e 8, line 12 —Early C-E designs did not rely on PORV f'r
depressurization. Auxiliary spray has always been the depressurization system

if RCPs are not operating.
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Conclusions - a e 39 item 2 -- Charging isolation valves for
Waterford are not control grade.

Conclusions a e 41 item 9 -- What is meant by "no credit was

taken"? Credit for what? Waterford did more detailed analyses than

other, plants, but capability may exist elsewhere. Analyses using C-E

Flash have shown that the fire pump, when flow is initiated within
forty minutes, will provide cooling and prevent core uncovery.

Conclusions — a e 42 — item 14 -- There may also be unidentfied
problems associated with PORV and feed and bleed. For example,

analyses of SG tube sheet indicated that the cooldown associated with
feed and bleed on primary with hot dry SG secondary, may be more

severe than feeding hot dry SG.

A endix A - a e 4 line 17 -- The control system associated with
these valves (charging isolation valves) is class lE and controlled

by the operator, from the control room.
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