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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

Docket Nos. 50-275 OL
50-323 OL

PACIFIC GAS AND ELECTRIC COMPANY

(Diatlo Canyon Nuclear Power Plant,
Units 1 and 2)

NN it N S o i

AFFIDAVIT OF CHU-YU LIANG
REGARDING RESIDUAL HEAT REMOVAL SYSTEM

I, Chu-yu Liang, being duly sworn, state as follows:

1. 1 am employed by the U.S. Nuclear Regulatory Commission as a
Senior Nuclear Engineer in the Reactor Systems Branch, Division of Sys-
tems Integration, Office of Nuclear Reactor Regulation. A copy of my
professional qualifications is attached.

2. 1 have reviewed the Joint Intervenors' Motion to Augment or,
in the Alternative, To Reopen the Record, dated February 14, 1983, Part E
and the appended affidiavit of John H. Ccoper of January 19, 1934 con-
cerning perceived deficiencies in the design of the Diablo Canyon Residual
Heat Removal System.

3. Mr. Cooper's affidavit concerning perceived deficiencies in the
design of the Diablo Canyon Residual Heat Removal System is essentially a
reiteration of his technical concerns documented in Allegations No. 37
through 45 and 177 with a few new items not previously addressed. My
response to his affidavit is divided irto the following five groups of

technical concerns:
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ectiveness of nat ] culatic oldown and the sccpe of the
natural circulatior S at Diablo Canyon (Issue had not been

previously addressed)

- Tl

he changes made by Diablo Canyon operating procedure

B-2:11 requiring pcwer removal from the RHR isolation valves after
ere open conflicts with the PG&E commitment Stated in
7 with regard to achieving cold shutdown from the
control room. | : had not been previcusly addressed)
The RHR hotleg suction line should be designed to safety related
requirements. The use of RHR system as a nart of ECCS during LBLOCA
TMI-2 exnerience with RHR systems. ("ortions of these
been previously addressed)
Effects of inadvertent/spurious closure of RHR hotleg suction isola-

RHR system design relative tu GDC 34. Spurious clo-

sure of the RiR suctio olation velves is a frequent event.

(Issues have been previously addressed irn Allegation No. 37 through

The Staff responses to Allegation 40, contained in SSER 21, is inad-

equate and further analyses/review are needed. (Coming from
At ‘l:lH(n¢ ] 7¢ this (,fv}"«/f.uy‘f -
of Mr. Cooper's df(idc\1%> At the end of this affida-

have summarized my response to the allegations 40, 45, 177

the concerns in Mr. Cooper's affidavit.

Cooper's Concerns

Mr. Cooper has expressed on Pages 7 and 9 of his affidavit,
concerns regarding the effectiveness of natural circulation and the scope

of the natural circulation tests at Diablo Canyon Plant.




Cooper has expressed concerns regarding the effectiveness of RCS

ng by natural circulation and the adequacy of the natural circula-

.

tests to be conducted during the low power test program. His con-
appear to be based on statements made in draft Reg. Guide 1.139

indicate natural circulation cooling is "a poor alternative" for

-

cooling. Draft Regulatory Guide 1.139 has not been issued as a final
ment and does not represent any final staff position. The Staif's
t differs from the statement from the draft Regulatory

Cooper on page 9 of his affidavit.
v v

ant amount of information exists to support the efficacy

™
r

tural circulation in PWRs. Tests have been run in both the LOFT and

-

iscale facilities which demonstrate the ability of analytical models to

b

predict natural circulaticn. In addition, tests hive been run in Westing-

1

house plants recently licensed (e.g. Sequoyah and North .»nna) which have

nstrated this ability to remove decay heat by natural circulation.

Operational events have alsc chowed that natural circulation is a viable,
effective means of decay heat removal.

With respect to natural circulation tests, the detailed procedures
for the natural circulation and boron mixing test for Diablo Canyon plant
are currently under the staff review. This test will demonstrate whether
or not Diablo Canyon can be brought to the colid shutdown conditions,

Even though Diablo Canyon was not reviewed against the BTP RSB 5-1 natu-
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ral circulation test requirements, the tests being proposed essentially
meet the RSB 5-1 position. The low power natural circulation tests that
Mr. Cocoper referred to on paye 7 of his affidavit are designed for opera-
tor training per the requirements of Item 1.G.1 of NUREG-0737. The via-
bility of the natural circulation cooldown in PWRs was previously addressed
in the NRC staff testimony of W. Jensen regarding Contentions 10 in the
Diablo Canyon full power hearing.

Following a loss of offsite power, decay heat removal through secon-
dery system is essential until the primary coolant pressure Qnd tempera-
ture reaches the conditions which permit RHR system initiation. As long
as the condensate supplies are available to the auxiliary feedwater
pumps, the decay heat génerated from the reactor core and the sensible
heat in the RCS could be continuously removed through steam generators

with sufficient natural circulation in RCS.

Staff Conclusion

In summary, it is the Staff's conclusion that coolcown by natural
circulation is a viable, effective means of decay heat removal that has
been extensively demonstrated. Moreover, Mr. Cooper has not identified

any specific problems or issues that can be specifically addressed.

5. Mr. Cooper's Concern

On pages 10 and 11 of Mr. Cooper's affidavit, he discusses the
apparent inconsistency between the PG&E comnitment addressed in Staff
SSER No. 7 and the Diablo Canycn operating procedure B-2:11. SSER No. 7

states that all operator actions needed to perform plant cooldown car Le



the control room. However, operating procedure
requires an operator leave the control room to manipulate the

ers for valves 8701

Staff Response

At the time the Staff SSER No. 7 was issued in May 1978, there were
no procedural requirements to remove power from valves 8701 and 8702 in
any mode ot plant operation. The applicant intended to &lways have power
available to valves 8701 and 8702. Thus, a plant cooldown could be con-
ducted without any operator actions outside the control room. This de-

sign was consistent with BTP RSB 5-1 which had just been implemented by

As a result of fire protection review PG&E wac requested by

Staff to remove power from the RHR suction line isolation valves 8701
702 during power operation. This is discussed in SSER Nos. 8 and 9.
This action was intended to ensure that a fire in the vicinity of the RHR
isolation valve control circuitry during normal operation would not cause
spurious opening of these valves and thus initiate a LOCA outside of
containment. Also as described in the Staff response to allegation 45,
PGAE was requested to remove power from these isolation valves after
being opened. This action was required to prevent spurious closure of

the valves for RHR pump protection and to reduce the possibility of a low

RCS temperature overpressure eveit.
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Thus there are two manipulations of the 8701 &nd 8702 motor power
supply breakers, both requiring operator actions cutside of the control
room. The first action, re-instating power to the isolation valves in
preparation for valve movement to initiate RHR cooling, was found to be
necessary as a result of a fire protection review. The second action,
removal of power from the isolation valves after being opened (during
shutdowns) was based on RHR pump and low RCS temperature overpressure
concerns.

It should also be noted that BTP RSB 5-1 is not considered a re-
quirement, but rather is one acceptable means of meeting the Commission's
regulations. Staff experience in implementing ETP RSB 5-1 has shown that
in sume instances it is necessary to allow, on a case by case basis,
limited operator actions outside of the control room to achieve cold

shutdown.

Staff Conclusion

The position stated in SSER No. 7 with respect to the ability tc
conduct a plant cooldown from the control room and the requirement to
remove power from the RHR isolation valves during normal plant operation
are conflicting requirements.

However, the requirements for power removal from the isolation
valves during normal plant operation and shutdown cooling mode are
acceptabie and the deviation from the BTP RSB 5-1 is acceptable. As dis-
cussed in the response to allegation 45, after installation of the Tow
tiow alarms, the Staff is requiring that the power remain on the isola-

tion valve during RHR cooling for protection against LOCA's outside of
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containment, As discussed in SSER Nos. 8 and 9, power removal from the
isolation valves during normal plant operation will continue for fire
protection considerations.

The actions thiot need tc be taken by an operator outside of the
control room and the time necessary to take them have been examined and
have been determined to be acceptable. The applicant has verified that
it will take less than five minutes for operators to reach the motor
control center one level below the control room and a short distance away
to manipulate the breakers. Also the operator will not be exposed to any

unacceptable environmental conditions by going to the motnr control center.

6. Mr. Cooper's Concern

On page 3, 4 and 5 of Mr. Cooper's affidavit, he states that flow
from the 2CS hot leg to the RHR system through the single inlet would be
required for mitigation of a small break LOCA, as was evident during the
TMI-2 accident. Therefore, he asserts that the RHR suction line from the

RCS hot ieg should be redundant.

Relevant Allegations Allegation Nos. 40 and 177 -

Staff Response

As the Staff indicated in the response to Allegation Nu. 40, a large
portion of the RHR system is designed to serve a dual purpose and, as was
stated in the Staff response to Allegation 40, the ECCS portions of the
RHR system at Diablo Canyon meet the single failure criterion. As a part

of the ECCS, the RHR pumps take suction initially from the RWST and later,
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during the recirculation mode, from the containment emergency sumps. This
portion of the RHR system is designed to provide injection or long term
recirculation following @ large break LOCA. For & .mall break LOCA, the
RHR system does not provide injection since the RCS pressure is normally
well above the shut-off head of the RHR pumps. However, as in the case

of the large break LOCA, the £LCS portion of the RHR system allows long
term recirculation. Contrary to Mr. Cooper's statements, more than

enough coolant would be available in the containment sumps for this mode
of operation. If tne RWST inventory has been reduced by continued injec-
tion, the fluid lost through the break will be available in the containment
Sumps.

Mr. Cooper has cited the TMI-2 accident as an example of a SBLOCA
where the RHR system was useéd. This is incorrect. The RHR system was
never relied on for injection, Tong term recirculation or decay heat
removel., (i.e., suction from the RCS hot leg). Decay heat removal was
initially accomplished by using the steam generators and the auxiliary

feedwater system.

Staff Conclusion

The portion of the RHR system relied on for ECCS function have been
reviewed and approved by the Staff, and are in conformance with 10 C.F.R.
50.46 and Appendix K. The RHR hotleg suction line is not a part of ECCS
and is not required for mitigation of any size LOCA. The hotleg suction
line is used for plant cooldown only.

As was stited in the response to Allegation 40, the Diablo Canyon

design with a single RHR suction 1ine meet the position of SRP 5.4.7 and
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Branch Technical Position RSB 5-1 for a Class 2 plant. USI A-45 is per-
forming further assessments of the reliability of various decay heat

removal system designs.

7. Mr. Cooper's Concerns & Staff Responses

A number of other concerns were expressed in the affidavit that
have been addressed by the Staff previously. These are listed below.

(a) On page 2 of the affidavit, Mr. Cooper discusses the possibility
of inadvertent closure of the RHR sufction isolation valves. The
Staff has addressed this concern in the response to Allegations 45
and 177.

(b) On page 3 of the affidavit, Mr. Cooper discusses the concern that
the single suction line does not meet GDC 34. The Staff addressed
this concern in the response tc Allegation 40.

(c) On page 8 of the affidavit, Mr. Cooper states the belief that spurious
closure of the RHR suction line is a "recurring common cause" fault
that can cause both safety related RHR pumps to fail. The Staff
response to Allegation 177 specifically addresses this concern.
Also, the Staff has discussed the necessity for a low flow alarm in

the response to Allegation 45,

8. Mr. Cooper's Concerns

In Exhibit 17b. Mr. Cooper has the following comments to the
Staff response on Allegation No. 40.
(a) The RHR system should be reanalyced in the 1ight of the TMI

accident.



(d)
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Two suction 1ines from the RCS to the RHR are provided in CE, B&W,

and the newer Westinghouse designs.

In the prooosed Regulatory Guide 1.139, the RHR system is required

to be redundant, and withstand any type of an accident, not just a

large break LOCA.

fccessibility of the RHR isolation valves inside containment during

radiclogical conditions.

Relevant Allegation Number

Allegation No. 40 and 177

Staff Response

(a)

(c)

(d)

My responses to Mr. Cooper's comments are as follows:

The RHR system was not used during TMI-2 post accident operation.
The lessons learned from TMI-2 on the RHR system are irrelevant to
the subject issue (single failure concern).

The early designs of Westinghouse, CE, and B&W plants all have only
one RHR suction line from RCS hotleg. The current designs are
equipped with redundant suction 1ines. The NRC Unresolved Safety
Issue A-45 is assessing the acequacy of the RHR design with respect
to the singlz suction line and the pressure interlock features on
the suctio~ isolation valves.

Proposed Regulatery Guide 1.139 has not been finalized or issued by
the Suaff.

Pu&E has informed the Staff that the radiological conditions in the

vicinity of the RHR vilves are acceptable for the operator to enter
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the area during normal plant shutdown conditions. During accident
concitions, decay heat should be removed via steam generators and
the auxiliary feedwater systems or after a LOCA, by the RHR system

in the recirculation mode.

Conclusion

As discussed in item above, the RHR system was not used, nor was it
necessary during the TMI-2 accident. The single suction line design,
which is common in most operating reactors, has been reviewed and ap-
preved at Diablo Canyon, and is acceptable. The generic implications of
RFR system single suction line are part of the ongoing Unresolved Safety
Jorue A-45, :

The Staff's current judgment differs from and does not endorse the
statements in the draft Regulatory Guide 1.139, as described in the item
above. The Regulatory Guide 1.139 is still in draft form. The positions
stated in the draft do not reflect current regulatory requirements or

positions.

Overall Summary

Mr. Cooper has raised a number of questions and concerns centered
around the adequacy of the Diablo Canyon RHR system single suction line.
The Staff has addressed each of these concerns in its responses to Alle-
gations 40, 45 and 177, as well a; in the discussions provided above.

In summary, the Staff believes the RHR single suction line design is
acceptable, and USI A-45 will assess the overall reliability of decay

heat removai systems.
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The Diablo Canyon design has the capability to remove decay heat
without the RHR system by relying on the steam generators and the auxil-
iary feedwater system. There are adequate water supplies aveilable to
the euxiliary feedwater system, and there is the capability to utilize
backup water supplies should the safety re’ated condensate storage tank
(CST) supply be depleted.

The Staff believes that natural circulation cooling of the RCS is
viable, anc there is sufficient operational experience, experimental data
end analytical calculations to confirm the validity of the ﬁrocess.

Mr. Cooper is incorrect in his assertion that the RHR system single
suction line must be available for mitigation of certain LOCAs and that
this pith was used duriﬁg the TMI-2 accident. The Diablo Canyon design
places no reliance on this flow path for any LOCA scenar’<. nor was this
path used in the TMI-2 accident.

Furthermore, the Staf? believes that installation of the RHR Tow
flow alarm will provide positive indication tc the operator should either
RHR suction line isolation valve inadvertently close while the RHR
pump(s) are operating. The installation of this alarm will be completed

prior t= power operations.
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Professional Qualifications

Chu-yu Liang
Reactor Systems Branch
Division of Systems Integration
U.S. Nuclear Regulatory Commission

I am employed as a.Senior Nucelar Engineer., Reactor Systems Branch,
Division of Systems Integration, U.S. Nucelar Regulatory Commission,
Washington, D.C. The Reactor Systems Branch is reaponsible for reviewing
reactor license applications and evaluating the design ov reactor
systems, including the residual heat removal and emergency cere cooling
systems, of the wclear power plant with respect to nuclear safety. As
part of my duties, I have been responcible for reviewing the operating
license applications of several PWR facilities with respect to reactor
systems.

From 1965 to 1967, . -as employed by Lockwood, Andrews and Newman,
Inc. (Houston, Texas), where 1 worked on the design of mechanical systems
for public buildings including heating, ventilation and air conditioning
systems, central plant and emergency power systems.

From 1967 to 1969, 1 was employed as a mechanical engineer by Avon-
dale Shipyards, Inc. (New Orleans, Louisiana), where I worked on the
design of mari:ne steam power plants for tankers, destroyers, and cargo
ships.

From 1969 to 1974, 1 was employed as a Senior Engineer in the
Department of Systems Engineering, PWR Systems Division, Westinghouse
Electric Corporation (Monroeville, Pennsyivania), where 1 worked on the
design and review of nuclear power plant auxiliary and power conversion

systems. I served as ¢ lead engineer for 16 Westinghouse PWR plants,
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providing balance of plant Cesign criteria and NSSS interface ' quire-
ments and assisting plant designers (e.g., Architect-Engineers) in the
areas of auxiliary and power conversion system design.

From 1974 to the present, I was employed by the AEC, in the
Auxiliary and Power Conversion Systems Branch, Division of Technical
Review; following the reorganization of the AEC, I served as a systems
engineer in the Auxiliary Systems Branch, Division of Systems Safety,
U.S. Nuclear Regulatory Commission. In 1980, 1 commenced employment with
the Reactor Systems Branch, Division of Systems Integration:

! attended the Cheng-Kung University, Taiwan, and received a B.S.
Degree in Mechanical Engineering in 1960. 1 received a Master of Science
Degree in Mechanical Engineering (majoring in steam power plant design)
from the Oklahoma State University in 1965. 1 have also attended the
Graduate School of Engineering at Catholic University, Washington, D.C.,

where 1 took a course in Nuclear Engineering.

I am a member of the American Society of Mechanic..1 Engineers.
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SER REEBUTTAL 1—-1@—84

Or Jarwuary 7, 1584, 1 received a ccpy of NUREEG 067%,
Supplement No. &1 - the Safety Evaluatior Repcort relatec to the
cperaticon of Diablo Carnyor Nuclear Power Plarnt, Urits 1 ard 2.
This document corntains the official NRC respornses toc the
"allegaticons” (NRC's terminclogy) which 1 wmace to Mr. Eugere
Pocwers of the NRC Uffice of lIrnspectiorn arg Enforcemert cor Pugust
2@, 1381, almost two arcd crne-half years age.

Ore woulg think, giver tne amount of time availabie to the
NRC tc evaluate my corcerns, “hat their ergireers wculd have core
@ thorcugh Job of evaluating them. From reacing the appropriate
pertions of this supplement (Rllegaticne #37-4%5), however, it
beccnes apparert that this document has beer, hastily prepared
during the last few weeks irn ar attempt to mollify the growing
public concerrn cver the large riumber cof cutstanding problems at
Diaplic Carnyeri. The number of typcgraphical errcore cortaired in
this cocument gives some indicatiorn of the amcurt of time spent
ir 1t's preparation. Eut more sericus, to me, it the lacx of
resocneliveness to my coriginal questicns, anc the lack ¢f justifi-
caticrne supplied by the NRC for for what 1 corsicer tc te 1race-
Quate erswers. NRC perscrnel, 1n their "respcorses" to ny
concerns, contirue to 1grore the basic facte of my case, the
cperating experiernces at Diablc Carycr arnc &t cther riuclear power
plarts, arnd they cortirue to insist that, Ccoce of Federal
Fegu'ations rnotwithstanding, repeatec malfurctiore ir a safety~-
re'alec system are rnot corsicderecd tc be a “"sigraficant saety
cercerrn” unless the system malfurcticons whern called upon to
actuelly perforim it's safety furcticon during arn accidert. I am
convinced = and I think most thinking incividuals wculc agree -
that the time tc correct problems with a safety-related system is
befcre 1t 1s actually reeced to prevent ar accicernt or safely
shut down the plarnt,

NRC represertatives have tcld we that if tne malfurcticons
abcut which 1 am corcerrned hac happeried wher there wee fuel irn
the ~eactor, or wher the system was called upcon to function, tner
the: would be considerec a sigrnificant safety concerri. Sirce,
haowever, the system failed (twice) befcre fuel was lcaded, there
was no threat tc the health and safety tc the public, therefore
no safety problem. This philescphy is legally, morally, arnc
legically bankrupt, and i akin to saying that a high-speed
autcmabile bearing down on & pedestriarn 18 no threat to his
health and safety until it actually hits him.

The fcllawing paragraphs contair my aralyses of, rebuttale
tc, and comment:. or the NRC “"resporses" (cr actuaily, lack of
respecrses) to s "allegations",

1 (120)
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ALLEGRTION No. 37 "The sclid state protecticor system (5553)
relays that i1ratiate closure of RER letocwr 1sclaticr valves
8701 arg 870z perfoarm no safety furcticrn, reduce tre relia-
bility of the RHR system, ard cause a potential for RHR pump
darvage. Therefore, tnese relays should he remcoved,”

The NRC resporse to this concerr is very disturbing, sirnce
it displays a tctal lack of urderstarding of how this system
furctions., To me, this is especially disturbirg sirce this
respcrse is from the NRC ergireering staff irn Washirgten, DC -
the supposed "experts" orn rnuclear power plants.

Irn the first place, the SSPS gees rnet iratiate the closure
¢f va.ves 70, ang 87C0E. The #ulomatiC Cicsure ¢f THese vaives 1s
initiated by the charging of state of a "comparator" mocule
iccated 1 the Proctectiorn and Contral Racks irn the cable
spreading rocm {(directly below the contrcl room). From there, the
circuitry passes througn four input relays ir the S8PS (lcoccated
irn & senarate room, adjacent tc the contral room) anc thern bacs
gowr to the cable spreading room to the Ruxiliary Sefeguarcs
Racks, armd ther tc the motor contre)! centers for the valves. Tre
SS5PS in pg way amplifies or charges the sigrals, or perforws ary
lcgic functicorn with them - the sigrnals merely dass throuph tne
relays ir the SSPS. Why PGeE corntirnues to insist that "The =..i1cC
state protecticorn system completes the lapic furncticrn anc
gererates a larger cutput sigral (amps.) which i1rn turr actuates
releys 1in the auxiliary logic cabirnet"” arnc the NRC cortinue to
ine1st that "This attomatic isclation functaicorn (18] performec by
the Westirnghcuse desigrecd SSPS" 1s truly amazing. Certairiy both
«f these crgarizaticons have access tc the circuit ciagrams for
this system anc the expertise tc urcersterc them. Ore wig-t
@almost conclude that thie is a deliberat attempt tc maxke thecse
circuits appear tc be a part of tne ergircerecd safety features of
the SEFS wher they really arern't.

Seccrndly, both PGRE and the NARC corntirue to 1reist that the
RHR system has a temperature/pressure irtericcx system teo
autcomatically close valves 8721 arc 87CZ if the temperature cor
pressure in the reactor coclant system exceed precetermirec
values, thus preverting arn “"inter-system LOCA", Ecth PGRE arc the
NFC are aware that the Diabla Carycr Technical Specificaticns
reguire that the poawer be remcved from the actuatcors for trnecse
valves during the reiicd when the automatic closing actiorn wouid
e desired. It is & mystery tc me how botn crgarnizaticors contirue
tc make this claim wher they kricw that the power i1s remcved fraom
the valve actuatcors, prever: .g them from autcmetically clesirng:
uriless, again, there is a de.iberate attempt tc mislead the
public,

The NRC asserts that “"diverse indicaticns arnd alarms are
provided in the contral room (including &8 RHR system low flow
alarm tc be installed during the first refueliry cutage) tc allow
t'ie cperator(s) to assess RHR system status arnd tc alort them to
potential system degradation.” Gecrge Orwell wculc be procud of
the author of this senterce; it is such a fire example of "riew-
speak". In the same serterce, the preserce of arn alarm 1s
claimed, ard the schedule for imstalling it is given. Perhaps the
NRC would like to explain how it was possible, with all these
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"Civerse indicaticons and alarms” for ar PHR pump to be run X
without suctiorn, urrncticed by the cperators, for gre hour, until
it was camaged, as happered at Diablc Caryor last October. (The
pump had tc be replaced.)

Lastly, the NRC states that “this allegatior does not
involive considerations that gquestion plent readiress for power
ascernsion testing or full power cperation”, and yet voes cn to
say, several pages later, that “during the first cycle of cpera-
tior, plarts cperate more frequently or the PHR systen, testing
anc training requirements for a new plant, Thus, the pericd of
vulreradility to & spuricus RHR suctiorn MOV clcsure iray be
greater tharn i1r subsequent cycles." Rpparertly, the NRC sees nc
ot elitt.C0r v, thoBe tTws sTecTererg,

ALLEGARTION Nc. 38 PGAE is igroring eviderce that the spuricus
closure of a motor ocperated valve is rot “"impcssible”.

The NRC's position, here, was very well-timec. They state:
"The staff has examirned ir depth the licersee's acticrs ir
response Lo an event inveolving the spuricus imitiation of R=2
metor cpe-ited valve closure as well as the corcerrns expressec by
the alleger regarding the poctertial for such evert isi1cJi, anc
corncluced that tively evaluaticr arnc Corrective MEEEUrec were
taker. ¢ precluce repetiticn ¢f such conciticre.” Ir the few
weeks since LNhis statemenri was mace, arciher "szuricus iritiaticr
cf RHMR suction valve closure” at Diablc Carycr causec camage tc
ar FxE pump., This 1€ twice row that the NRC has proclaimed trat
the problems with this system have beer “"resciver" after ma=1rg
cnly paper charges. How mary more times will the Diable Caryor
RHR pumpe have to suffer damage befcre the FECDIE 1n charie cut
there realize that the prcblem i1s irnFerert iv the circuitry, rot
the procedures” As of tliday, PGRE arc tne NRC corntirue teo E€EPIIIEE
the same philcscophy which has irn the pes: iec te pump canace ard
lese of cecay heat remcval capability at Diatlc Carycr anc at
marny cther plants arcund the count: .

Over three year agc, I pave PGAE ccpies of 16 Licericee
Evert Reports documenting cases of "spuricue initiaticr of RBER
sucticon valve closure” in variocus plarte arcurd the courntry. I'm
sure that mary more cases must have cccurred sirnce that *ime
besides the latest cre at Diable. But PGEE e£tiil contirues to
conternd that "R failure, such as the spuricus clesure of & moetor
cperated valve...has rict beern corsidered crecible. " (FERR, page
3.1-3), end that "Westinghcuse dces rct cons:der Epuricus
operation of electrically cortrclled valves as a crecible sivrgle
active failure" (FSAR, page 15.4-8), anc that "The probacility of
ary spuricus valve closure is therefore 2.54 x 1@ to the minus
8th power per valve-hour." (FSRR, page 6.3-34a). Ir the face of
the cverwhelmirg eviderce that spuricus valve closures happer
Quite regularly, I carn cnly irnterpret the faiiure of PGEZ anc the
NRC to reccognize this eviderce (arc act uper it) as yet arcther
attempt to mislead the public as tc the safety of the RKER system.

The NRC states that "It doces appea: that the licerisee 1s
giving proper attenticn to the spuricus closure of the valves in
guestion"., 1 wculd like tc paint cut that wmere étterticrn 18 conly
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trhe firet etep towarc correcting tre ceficierncies ir trhe PP
eystem. BCLicn 1s recessary to actually correct the proslen anc
prevert it [.,om hagperirng again., How many more times will ar F-E
purp have tc be camagec at Diablc Carnycr before tne recessary
action = wiring thne interlock circuitry directly from the “"hagar
racks"” to the "Ruxiliary Safeguard Racks", without it passing
through the S5PS, and adding the low RNMR flow alarm - will be
takern”?

-

ALLEGATION Neo. 3% "There is nc control room anrnunciaticor provicec
tc alert the cperator(se) wher the R-NR letdown Lirne hase beer
1SCiate0 curing Mooes 4, S, arC & (NCT SNUTCGWr, CC.C &£hut=-
dgowr, and refueling respectively).

PGRE wae instructed, orn April &, 1981, to install & low RxK
flow alarm ir the contrel rocin, but was allcwec to wait urtil
after tre first refueling cutace tc do so. Rpparently PGIE
irterde to wait until the last permicssable mirnute tc 1rstall thie
alarm, ever though its preserce wcould have preverted the camage
to the RBHR pump wnich cccurred two morths age. This attituce coes
nct boost my coenfiderce irv PGRE's commitment to the safe,
reliable cperation of Diable Carnycar.

The NRC irnterds tc achere tc their crigiral schecu.e for the
instaliatiorn of thie alarm, ever irn the face of thie socorc
incicert, stating: "The staff has concluced that the existirg
contral room indicaticons arnd procecures are sutficiernt ¢ e&ssure
acequate decay heat remcval in the irnterim,"

RLLEGATION No. 4@ "The questicor raised was witn rege~c tc whethe-~
aor nat the single RHR pump suctiorn lirne from the =CS Mot leg
meete safety relatec stardarcs. The riewer PWRe are cesigred
with redurcant RHR pump sucticr liree from the RCS he: lezs.

Rgairn, the NRC missed the bocat on this cre. My corterntiorn
was that this system should be reanalyzed ir the light of the TMI
accident. PGLT claims that the sirgle R~R sucticr lirne it rct
safety related and 1s only usec during the normal ccclcowr, of the
plarnt. 1 disagree. Rt TMI, their RNR system was used tc mitigate
the cursequernces of the rnow famcus accicent there. 1 propose that
this portion of the Diable Canyor R=P system 1s iradequate, sirce
a sirngle failure irn this lirne wculd prevert decay hesat rencval
via this system. 1 offer these facts as eviderce:

i. The prover urreliability of the sucticr valves 1r thie
lirne, bath at Diablc Canyorn ard at cthe: plarnts.

2. That two, safety relatec suction liree from the PCE to the
RHR are pravided in CZ, FaW, anc the rewer Westirchcouse
desigrs. Why would these extra lires be proviced 1f they
weren't neeced?

3. In Regulatory Guide 1.13%, the NRC staff states tre: the
Residual Heat Remcval Systew 1s required to e recuncarnt, anc
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withstarg 2

type of ar. accidernt

.

y y ot Just & large break

e,

Rpparertly, the NRC 1s aware of the deficiercies ir this arnd
perhaps cther areas irn the cesigrn of Diable Carnyor, sirnce they
corsider 1t a "Class & Plarnt"., They go on to state that "R sirgle
RHR suction lire from the RCS hot leg is comsidered acceptable
for a@a class & plant as lorng as & single failure could be
corrected by marual Actions inside or outsice of corntairmernt, or
the plart could be returrmed tc hot standby until manual actiorns

(or repairs) are accomplished." 1 would like tc pose a questicon
at this ooint, Hew, under #adicloricr) Comciticwe whick would o
prevert Numar, ertiry intd the cortairment (such &€ were fcourc i1n

the containmert at TMI), cculd valves 8721 or E721 be cpered
marually or repaired? Eoth of these valves are located inside
the corntairment structures at Diablce Canrnyorn. J

RLLEGAT

ION No. 41 The power source of certairn relays is nct showrn
certain gdrawings anmd this caused an cperaticnal proablem,
the failure (closure of RMP isclatiorn valves)"

or

Rlthcugh the coantacts of the SSPS irput relays are showr cr
the electrical cchematic of this system, the power scurce for tne
relay coils is not showrn on any approved plant grawing. The NRC

cortinues tc state that the Septemper 19681 irncicernt wes due tc a
"lack of pre-plarmainp” implyirng that if the techriciarn
resporsible for the incident (and his foremarn) hac just dore
their job properly, the spuricus closure would rct have occurred.
It seems tc me, that if the information is not orn any drawirngs,
thern nc amcunt of pre-nlanriing will help, and errcrs are bcurd tc
be mace. The NRC takes great price that a techrniciarn-drawrn
“composite drawirg" of this system hes beer put tcegether. I put
tcgether a similar drawing back irn May of 1381, and gave it to
the instrument foreman, but that cbvicus.yv dign't prevert the
incidernt 3 months later. Hard drawn, or "boctleg"” drawirgs can

get lcet, or rnot be distributed tc the perscorms who reed the

information *at 1s the whole purpose of the Drawiing Control

System - to sure that accurate, up to gdate informaticr is

readily avail and accessable to thos: «no reed 1t. Not only
18 this ides jocd common sense, but 1t :s part of the Ccce
of Federal Re_ ans

12CFRSQRQ Rpperndix E,” 111 Design Contrcl
Measures shall be established to assure that applicabdle
regulatory requirements and the cesign basis, as cefired ir
paragraph S@.Z& arnd as specified in the licernse applicaticr,
thaeese structures, systems, and ccmponerts tc which thais

=

for
apperdi x
grawings,

applies are coarrectly trarcslated into specifications,
praocedures, and i1nstructions. "
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ALLEGATION Na. 42 Licersee marapemert wWAE UrresporiElve o recom=
mercaticons to prevert spuricus closure of the isclaticorn
valves or the residual heat remcval (R-=R) system. Clcsure cof
the valves cdisables cperation of the RHER system for cecay
heat removal.

The chronclogy of events ir this case speaks for itself. At
no time did PGIE take arny effective actior to resclve ary of ny
concerns without the interverticon of the NRC. Mcost of the the
original probtems which 1 brought first to PGRE's, ther. the NRC's
atiertion remain urcorrectec evern toccay, after three years of
ursuccessful attemots onm my part,

In the NRC assessment of the safety sigrificarce of this
problem, ar attempt is beirng madec to give the impresesicr that
PGLE, Westirphcouse, and the NRC have all beer actively working
for the past ‘~ree years sclve these problems. 1 find this very
hard tc believe, sirnce rno evidence of ary kincd has beer procuced
tce support this positiorn, Rs far as 1'm corncerred, the last
consideration that this problem rec2ived wae irn November of 1381,
wher, the Diable Caryor Orsite Review Breoup decicded to take rec
action to correct the prablem.

RLLEGATION Nc. 43 The lcss of the resicdual heat remcval (RHBE)
system on 3/23/81 due to urplarred cicsure of the R=R isc-
lation valves was ar evert which shcoulc have beer rescrted tc
the NRC i1rn accorcarce with 1QCFRSQ.72. The l:cersee's failure
ta make such a repci*t was 1n viciatiorn of NRC regulaticne,

1QCFRSR. 72 Netificatiorn of sigrificant events

(a) Each licersee of a nuclear power reactor liceris2d urcer
paragraph " J.21 or SQ.22 of tnis part shall rotit, the NRC
Operaticrns Ceriter as soon as possible ard ir &l) ceses withanm
cre hour by telephore of the cccurrerce of any of the
following significant everts ard shall idertify that evert as
beirg reported pursuarnt tc this secticn:

"(6) Perscrinel error cr procedural iradequacy which, during
normal cperations, arnticipated cperaticral coccurrerces, or
accidernt conditions, preverts or ccould prevert, by 1tself,
the fulfillment of the safety furcticorn of those structures,
systems, and components important to safety that are rieeced
tc... (1) remcve residual heat following reactor shHUtCOwr..."
(my emphasis)

The NRC claims that "The loss of residual heat remcoval cagacity
during a time wher sigrificant fissicrn product cdecay heat is
precent 1ir. the core wauld have safety sigraficarce. lr tnis
particular irnstarce, fuel hac rct beer lcacdeo intc the Diable
Caryorn Urit 1. Therefore, rc fissiorn product cecay heat was
presernt arnd loss of RHR capability had ne actual safety
sigraficarce."” Rpairn, the NRC dcesr't perceive anry satety prablem
uritil the speeding autcmcbile actually hite the pecestriar.
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RLLEGATION Na. 44 The sicernsee failed tc properly process a
Nuclear Plant Problem Peport,

In my origirnal complaint 1 stated that the Nuclear Plarnt
Problemn Report documernting the first loes of RHR suctior at
Diable Canyor was "sigred off as complete without any plant
maragemert review...classified as ‘ron-reportavle’ and without
ary follow-up action such as ar RHR pump irnspection or
investigation into the cause of the evernt." The NRC admits that
the above carncerns are true (although twe mornths after the
B8P, FHOINE” P @ TERITT wmkS lNiTiates ¢ perfork & pump
test), they just Delieve that this 1s ar acceptab.e way tc rurn a
power plarnt. In my discussions with Mr., Jess Cruse of the NRC,
wheo 1nterviewed the "principles” irn the handling of this prcoblem
repcrt, he stated that "ric-corne deries that it ccoculd have happerec
Just the way you said it [(did), ard ]l scort of corcludec most
likely it did happeri [(that wayl". What acticorn did Mr, Cruse take?
Nore. Mr. Cruse alsc stated that this was rct ‘repcrtable!
becaus2 there was rc fuel in the reactc~ at the time. Rpair, 1t
wceuld seem to me that the NRC would wish to krow of problems
before there was fuel in the core, but this i1s apparertly rct sc.
Fe for the arelysis of the problem to prevert recccurrarce, thie
has rct beern dorne by PGRE ever to this day, as evicercecd by the
recert (Nov., 83) replay of the September 1281 incicert, PGIE ard
the NRC both cloim that "strict proacecural controls” ere scecuate
tco preverit recccurrarnce, althcugh this methcd has beer praved
irn@cecuéate twice before.

ALLEGARTION Na, 4S5 Secticn 5.5 of tne Diable Carnycr, F3AX describes
the autcclosure interlcacck for the PHR sucticn lirne isclat ior
valves (87021 and 870Z). Sectior 3.4.%.3.a of the Diable
Carycn Technical Specificaticns requires pawer tc be remcvecd
from these isclation valve cperation during mcoes 4 (Hot
shutdowrn wher, RCS cold ieg temperature 1s less that 323
deprees F), U (ccld shutdown), and & (refuelirg). This re-
quiremert defeats the furctior of autcclesure interlock fer
the valves. ’

Iri their lergthy aralysis of this simple allepaticr, the NRC
admits that removing the power from these valve cperatcrs cefeats
the autcclosure interlock to the RHR sucticon valves as cescribed
in the FSAR. I conternd that either the FSAR shculd be correctod
sc 1t accurately describes the RHR system at Diablc Caryon, or
the RHR system shculd be cperated in conformance with the FSAR.
The Ccoe of Federal Regulations is clear in both cases: The NRC
must be notified 1f the plant desigrn does not cornform to the
criteria ard bases in the FSAR, ard the FS5AR must be kent up te
date.

1@CFRSQ. 55 Conditicns of constructiorn permits

(@) (1) 1If the permit is for constructicorn of a rnuclear power
plant, the hclder of the permit shall rctify the Commission
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cf each deficiency fourd ir desigrn and constructior.

which,
were 1t to have remaired urncorrected,

cculd have affectec
adversely the safety of cperaticons of the riuclear pocwer
plant at Any time throughout the expected lifetime of the
plant, erd which represernts:

(11) A significarnt deficiercy in final gesigrn as approvec
rne¢ released for construction such that
conform o the criteria arnd stateg

grt or construction perm:it

cesign does not

the safety arnaly-

zhe
ap

I0CFRSR. 71 Mainterarce of records, mawkirg of repcrts

(le) each perscor licersed to cperate a nuclear power reactor
pursiant tc the provisions of paragraph SQ. %1 or 50,22 of
th:is part shall as proviced irn
paragraphs (e) (3) the firal

aralysis report

applacation for the cperating license, tc assure that the
information included in the FSAR cortains the latest material
developed. This submittal shall contair all the charges
rnecessary to reflect informaticon ard analyses submitted to
the Commisesiorn by the licersee cr prepared by the licernsee
pursuart tc Commission requirement since ti'e submissicon

the criginal FSAR or, as appropriate, the last updated

The updated FSAR shall be revised to
all charges made in

include the effects
the facility or proacecures acs gescrib
iri the FSAR; all safety evaluaticrs performed by the
either 1n support of corclusions that Chargee digc rnot inveoive
ar urireviewed safety questiorn; and all arialyses of riew safety
1ssues performed by or or behalf of the licersee at
Commissicon request. The updated informaticn snhall be
appropriately located within the FSAR.

licersee

(3) (1) A revision of the origiral FSAR contairarng those
criginal pages that are still applicable plus arew
replacemert pages shall be filed withir 24 morths of either
July &, 1362, cor the date of issuarce of the cperating

licernse, whichever is later, ard shall bririg the FSAR up to
cate as of a waximum of 6 menths pricr to the cate of filirg

the revision.

merticrn of the
but goes or to say that cperating the
piarnt with the power removed from these actuators is

S @ viclation
of their Franch Technical Pesition RSE S-), Position E.1.C. They

also state that "There have been many coccasions of spuricus RMR
sucticon valve closures on [sic) cperating plarts. This has
resulted i1n not only a loss of decay heat remcval, but alsc arn
cverpressure evert due to the loss of the letdawr flowpath." T
continue that "During the first cycle of cperaticrn, plarnts
cperate more frequerntly on the RHR system as a result of
mainternarce, testing and training requiremernts for
Thus, the pericd of vulrerability tc a spuricus

The NRC, in it's analysis, curicusly aveoids any
above twca regulations,

'-le_Y

& rew plant,
RHNR suctior MOV
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Me-
closure may be greater thar ir subseguent cycles. They basically !
agree with everything I've beer sayirng for all these years - arnc
their “"raspornse” 18 to do mothing to correct the situation urntil
the first refueling cutage. 1 riever cease tc be amazed at the
workings of the bureaucratic mind.
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Task: Allegation 177

ATN No. None BN Nn.: None

Characterization

The allegation ~elates to the RHR pump common suction line vaive control and 2

potertial damage to RHR pumps due to loss of suction as a result of a single

failure.

Related Allecations: 37, 39, 40, 45 (previously discussed in SSER 21)

Implied Significance to Plant Design, Construction or Operation

The RHR suction iine from the RCS hot leg in the Diablo Canyon design contains
two isolation valves (B701 and 8702) in series that are normally closed during
power operation and hot ctandby condition (Modes 1, ? and 3) The RHR suction
line from the RCS hot leg is only used during Mode 4 (hot shut-down with RCS
cold leg temperature less than 323 °F), Mode 5(cold shutdown) and Mode 6
(refueling). A postulated inadvertent closure of either isolation valve (87M
or 8702) in the RHR suctior line during plant shutdown could cause potential

damage to both RHR pumps.

Diablec Canyon SSER 22 A.4-177.1



Assessment of Safety Significance

This allegation overlaps concerns previously expressed in Allecations 47 and
45 which have heen addressed by the staff in Diable Canyon SSER No. 21.
This concern also has been discussed by the staff at an ACRS meeting on

February 10, 1984,

The potential damage of both RHR pumps due tn loss of suction as a result of a

single failure is prevented by the following provfsions:

1. In response to the staff requirement in SSER 21 regarding Allegation 45,
PGAE has committed, in a letter dated Februarv 15, 1984, to install the
RHI. Tow flow alarm prior to entry into power operation (i.e. Mode 1 with
associated dec.y heat generation). The low flow alarm will be set so that
sufficient time would be available to alert the operators to trip the RHR

pumps before pump damage occurs.

2. The current Technical Specifications and operating procedures for Diablo
Canyon Unit 1 preclude the inadvertent closure of either of the two RHR
pump suction line isolation valves (8701 and 8702) by maintaining the valves
in an open position with power removed for the valve operators during

Modes 4, 5 >nd 6.
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The applicant stated at the ACRS meetinc on February 10, 1984 that RHR pump
damage could occur in 10 to 15 minutes following loss of suction flow.
Nperating experience from the Calvert Cliffs Nuclear Power Plant showed that
the RHR pump seals were damaged approximatelv 15 minutes after loss of suction
flow. The failure of both RHR pumps is an event beyond the desion basis and
its occurence is highly unlikely based on the plant specific design and
administrative controls discussed above, However, if failure of both RHR
pumps should occur during plant shutdown, the following steps could be taken

to maintain a safe shutdown condition:

1. If both RHR pumps failed during the period when the decayv heat ievel is
still relatively high, then the plant conditions would permit decay heat
to be removed by the steam generator(s). Condensate supplied from the
condensate storage tank, raw water reservior, and the auxiliary salt water
svstem (unlimited supply) via temporary connections could provide a lona

term source of auxiliary feedwater for decay heat removal,

2. 1f the steam generator(s) were not available, and the decay heat is
relativelv Tow, one RHR pump is generally used to remove decay heat
with one pump in standby, ‘n accordance with the requirements of Technica)
Specifications 3.9.8.2. [In case the nperating RHR pump is damaged due to
c'osure of a suction valve, the standby RHR pump could be used to continue
the decay heat removal function after the closcd suction isolation valve(s)

is manually opened by an operator. Analyses i1ndicate that if all decay
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heat removal capability were lost at the time of reactor trip, at least
2 hours would be available for the operators to restore decay heat removal
capability before core uncovery. 14 decay heat removal cazpability were
lost while on RHR cnoling, considerably more time than 2 hours would be

available for operator action to correct the situation,

3. if both RHR pumps were damaged while the steam generators were open for
maintenance (or during any other period in which all steam genrators were
unavailable), the charging pumps or safety iniection pumps could be used
to inject water into the RCS for core cooling. If the manways on the
steam gencrator primary side were open for maintenance, water would flow
out the manways and onto the floor of the containment. The containment
spray system and the fan coolers, which are independent from the RHR
system, could be used to remove decay heat inside containment to the
ultimate heat sink via the component conling wai:r or the essential service

water svstem,

4. Diablo Canynn Operating Procedure No. EOP-17 addresses the emergency
procecure under the condition that both RHR pumps are damaged during

plant shutdown,

In summary, the staff recognizes that closure of either of the two isolation
valves in series in the RHR hot leq suction line would prevent the RHR system
from performina its decay heat removal function and could result in damage to
the RHR pumps if not corrected. Our evaluation has concluded that:
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Although the staff did not specifically evaluate the Diablo Canvon RHR
system against the criteria of BTP RSB 5-1 at the tir~ the system was
reviewed, the staff concludes that the system meets the intent of BTP
RSR 5-1 for Class 2 plant implementation. The only deviation we have
identified is the lack of 2 qualified auxiliary feedwater supply in
excess of 8 hours. However, there are other diverse auxiliary feedwater
sources available, which, while not designed to safety grade standards,
nontheless provide a high degree of assurance that an ample auxliarv

teedwater supply will be available.

Technical Specifications and administrative procedures are in place at the
plant to assure that the two series isolation valves in the RHR suction
Tine are locked open with power sources removed from the valve operators.
Moreover, a RHR Tow flow “arm will be installed and made nperational
prior to power operation to ensure that the operators will be alerted

to any low flow condition that would occur in the RHR suction line, such
as could occur from a closed isolation valve. Given spurious isolation
valve closure as an initiating event, the failure of the operators to
follow administrative procedures and technical specifications, combined
with a failure of the low flow alarm or the operators to take corrective
action in the presence of 2 low flow alarm must be postulated in order for

RKR pump damage to result,

The staff conciders that the need to postulate two independent failures to
lose the RHR capabi "ty meets the intent of the single failure criteria.
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The above capability combined with the additional capabilities to remove the
decav heat even if the RHR svstem were lost, lead the staff to conclude that
the PHR design of the Diablo Canyon Plant does not pose undue risk to the

health and safety of the public.

The staff is currently conducting a generic re-evaluation of the requirements

for shutdown decay heat removal systems. This work is being performed under
inresolved Safety Issue (TAP A-45), The effort includes a reassessment nf the
adequacy of the single RHR suction line from the hot lea and the interlocks on the

suction line isolation valves.

Staff Position

Based on the staff evaluation and assessment of the safetv sianificance as
discussed above, the staff finds that this allegation dres rut involve
considerations not previouslv considered for nlant readiness for low power or

full power operation,

Action Required

No specific act on reqarding Diablo Canyon is required. The :taff is conducting

3 qeneric reevaluation as discussed above.
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