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Aaddam Neck FPlant
Milletons Buclear Power Station, Unit No. 2

Automatic Iniciation of Auxiliary Feedwater

We are sddressing this correspondence te your office, and request that you give
it your personal sttention, as recent cowsunicatioons with your Scalf have
indicated the arguments presented below require Commissioner~level attentlion
to be recognized.

In Referamce (1), the MRC Staff initisted promulgation of the recommendat ion for
all operating PWR's to be equipped with automatic initiation of suxiliary feed-
weter via MUREG-0578, Itesm 2.1.7.a. Connecticut Yankee Atomic Power Company
(CYAPCO) and Mortheast Muclear Energy Compeny (NNECO) were first requested to
commit to implesent this recommendstion in Reference (2). In Refarence (3},
CIAPCO snd MNECO indicated that this recommendation was counsidered to be
unnecessary, that it wae not credible to assume that suxiliary feedwater would
sot be masually initiated vhen required. The ERC Staff request vae reiterated
in Reference (4), wherein CYAPCO and WNECO were advised to reconsider improving
the isplemsntation echedule to comply with the Staff requests. CYAPCO and KNECO
responded in Reference (5), coutimuing to disagree with the Staff on Items 2.1.7.a,
and indicated that additional correspondence would bda forthe aing. The purpose
of this letter is to fulfill thet commitment, and comprehensively address tha
various considerations supporting CYAPCO's and NNECO's conclusion thet automatic
initiacion of suxiliary feadwater veed mot be implemented to ensure cont inued
safe operation of the Haddem Neck Plant and Millstone Unit ®o. 2, respectivelv.
Further, it is v purpose to assemble sll relevant considerations in one document
to facilitate schieving the proper perspective on this issue., It hae been
addressed in mmerous documents ou the CYAPCO and RNECO dockets aw weil ae in
leagthy telephone conversations. It is imperative that the synergistic
mm‘o‘( the factors upon which our conclusion is based be recognized and

CIAPCO'e and MMECO's review of the TMI-2 sccident has concluded that automatic
initiation of auxiliary feedwater is vot a "lesson laarned™. It is noted that
T(1-2's suxiliary feadwater was sutowstically initiated. Ove may epeculare
that hed one of the plant operators been required to physically manipulate the
comtrols, block valve closure would have been identified earifer in the
accident. This point is certainly subjective and is noted here primarily
becauss of a related consideratiom vhich will be ideutified later in thins
letter. MNore importantly, the eight-minute absence of feedwater at ™I~ is
pot judged to have had a substantive impact on either the nature aor consaguences
of the sccident. Thus, it eppears that undue emphasis bas been placed on this
systes by the MRC Staff/Lessons-Learned Task Yorce. The uniqueness of the
B4V ESSS with respect to its limited secondpry wvater igventory in Che ateam
could elevate the importance of msaintaining an uninterruptead flow of
fesdwataxr inm BAW plants, dut this is not applicable to the Haddam Neck Pianc
or Nillstons Unit No. 2. An ovaluation of GDC-20 indicates that the auxiltary
feadwater system is Dot a candidate for sutomatic initiation, io the conCext
of the term “appropriate” in GDC-20. Macual initiation has been demonstrated
to prevent anticipated operaticnal occurrences from resulting in the specified
scceptable fuel design limits (SAFDL's) being exceeded for approximacely twelve
years at Haddam Neck and over four years at Milletone Uait No. I. %ot only
hes it besn demonstratad that the SAFDL's have not been exceedad with the
current design, but auxilisry feedvater has alwvays been established at these
two facilities well before stesm generstor dry-out has been approached. It is
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ooted thet this has been achieved vith systems which are currently being upgrsded
ia other respects to improve reliability.

CYAFCO snd NNECO firet documented objections to the Staff requirements regarding
auxiliary feedwater mandated in the I4E Bulletin No. 79-06 series in References
(6) sud (8). The adequacy of manusl tnitiation was further reinforced by the
coutrol room mamning requirements described in References (7) and (9). These
discussions led to the interim resolution, which is currently in effect.
documented in Reference (10) and confirmed in Refereonce (11). A licensed
oparator who hae direct responsibility for control and operation of all main

aod suxiliary feedvater systems will be in the main coutrol room at all times.

A backup is provided in the event the licensed operator is not available at

any time. The oparator assigned to this functioa wvill, at the time of a tranaient
raquiring such action, take ilmmediate control of the main and suxiliary feedwater
systems, vith oo othar concurrent responsibilities, until the steam generator
levels return to a stable condition. When considering transients ~f an extendsd
and complex nature such as ™I-2, it can be argued rthat the above described
Wasuras constitute an alternative comparsble to that proposed by the Staff

with ruspect to schieving plaat safety.

An integral factor supporting CYAPCO's and NNECO's poeition is the leagethy
period of time sssociated vith stesm generator dry-out, {n light of the
short time necessary for the plant operators to recoguize the need for
corrective action and to take that action. Typically, the operators have
respondad in approximately thirty seconds, amd these data vere compiled from
plant transients which preceeded the TMI-2 accident. Considering all the
Attention given to auxiliary feedwater since that time, it ie difficul: to
envision operator response declining in this respect.

As previously scated io Reference (2), the ainimum time to steam generator
dry-cut at Millstone Unit No. 2 followving a total lows of feedwater is In
excess of fifteen minutes. The details of this coneservative calculation vere
provided in Reference (12). RNeglecting other analyticsl conservatiems, the use
of the ANS decay heat curve without the 202 conservatism would resuit in &
ainism dry-out time in excess of twenty minutes.

For the csse of Haddam Neck, substantially longer time (s availeble. The
calculations supporting this statement are provided {o Attachment 1, Calcuiation
of Stesm Cenerator Dry-Out Times. As shown in Table 1 of the Attaciment., even
aAsmming ANS + 20X for decay heat, a minimm of 27 minutes before dry-out 1=
available. Depending upon the svailability of offsite pover, either 33 or 43
aisutes would be available using ANS + 0% for decay heact.

Previous Staff analyses, as documented in Reference (13) and (ié), have atated thar
the dominsot failure mode for the APWS is the faillure of the operator to manually
actuate the system. VYor the purposes of this letter, CYAPCO and NNECO bel ieve

it appropriate to recognize the sttention being focused on the auxiiiary feed-
vater system since the T™MI-2 accident., "Typical™ operator performance or hman
reliability factors are oot judged to be applicable ro this circumstance.

This consideration further dilutes the need to automate this system in order

to justify safe plant operation.

CYAPCO and NNECO rvrecoguize that factors diacussed to this point nave not, o
date, been successful in altering the Staff position. For that reason, efforts
have contimued to emgineer, design, and procure the necessary components to
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sutomate auxiliary feedwater at both fecilities. PFirec, it 1s noted chat
conceptually the system wmeraly consistes of an sutomatic atart of the auwillary
feadwater pumps. The valves would be | re-positioned to provide the appropriate
flow rates. In order to comply with the January L, 1980 implementation date,

4 more appropriate, sophisticated design incorporating sutomatic isolarion ia

the event of a steam or feadline break cannot be completed. CYAPCO and XNICO arve
quite familiar with the complaxity of thie feature through the Miilstone Unit No. }
project. In early 1978, Westinghouse Electric Corporation firsc Idenciflad the
design requirement to couple sutomatic initistion with a provision to recoanize
the potential for steam or feedline bresks, such as flow restrictive orifice
plates or automatic iscolation, im ovder to ensure that sinisum RCS cooldown

rates vould be achieved. The sutomatic ieciation feature of the Millstone

Unit Mo. 3 design has baen under investigstion for many months end to date. the
design is mot complete. It is oted that a hastily designed automatis isciation
echane has the potentisl to in fect decrease the reliabilivy of the auniliary
fesdwmter systea, due to inadvertent isolation of an intact loop. CYAPCO and
NECO suggest that reliability studies of a depth comparable to that

recently conducted by the MRC Staff are appropriate before an auromatic i{nirtistion
and isolation is implemented. Thie position is further reiaforced by the regulatory
Suidance of Item I.14 of Section 10.4.9 of Reference (13). Therefore, CYAPCO

and NNEECO have reviewed the system that 1e¢ feasible to impiement by January i,
1980, camaly automatic pump start without automatic isolation, pursuant to the
requirements of 10CFRS50.59, and have determined cthat insetallation of such a

systam coustitutes an unreviewed safety question. Without prejudging the 5taff
evaluation of the arguments presented in the firat portion of this letter, ft.

1d moted that implementation is prohibited without documented Staff approval of
the concept under coneideration.

The besis for this detarminacion involves the increases in the severity of the
consequances of a postulated feedvater line bresk sod stessline break. As
presantly conceptually designed, a two-out-of-four lov stess generator jevel
sigoal in either stean generstor would start both motor-driven AFW pumps and

place the turbine driven pump at the sinimm governor spead at Millotone Unir

No. 2. Flow control valves would be preset to result in delivery of approximately
330 gym to each stemm generator at the mo losd stesm genarator preseure, approxi-
mately 900 peia, assuming an imtact secondary aystem and all three AFW pumpe
operating. The operator would thew be axpacted to sdjust flow as necesssry to
maintaia level in the proper range. At the Haddam Weck Plant, the conceptual
design calle for a low steam gemerator level in any of the four steam generators
to start both steam driven AFV pumpe and fully open all four bypass flow centranl
valves, delivering water to all four loops through a common header. The operator
would then be expected to throttle the valves as necessary to saintain level in the

proper range.

If a feadwater line rupture ware to occur, the auxillary feedwater, once auto-
matically initisted, would preferentially flow to the breek location rather than
to the intact loop(s). Using the conservative 2asumption that all APW flow 1s
dalivered to the break, ouly the water {oventory remaining im the intact atess
genarator(s) is available to rescove dacay heat. In the absecce of operarer
acticn, time to dry-out would be 75X of that for four intact loops at Haddan
Neck, and 30X of that for two intact loops at Millatona Unit Xo. 2. Thus. -he
Oparator must recognize thet even though AFW has been initiated, none of 2ue
water is providing a becst sink for the RCS. Manual iscolation is, therefore,
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reoquired for such a bresk, despite automatic initiation., With the presentiv
installed AFV configuratiou, the operator must recognizre the cause of rthe accident,
initiate APV, and direct flow to the intact loop(s). The correspond ing wcenario for
the proposad sutomatic scheme (s that AF¥ would not be provided to an lotace loop
uvatil the operator corractly diagnosed tha effects of the feedwsrer line bhreak as
perturbed by the effects of AFW systes laitiation, and fsolated the affected loopn,
The sature of the perturbation is a function of the break size and location. The

tine available for oparator action is comparable for both cases.

In the case of a steanline bresk, assuming a loss of normal pover, the proposed AFW
systsa would be astomatically initiated vhen the affected scme: genervacor reaches

& low level setpoint. Since the intact eteam generartor rvressios at a higher pressure
than the generator with the bresk, the majoricy of the AFV {low willi be to the
depcessurized generator, thereby feeding the break and excessively coolling dowm

the BCS. VYor the Haddax Neck Plant, dockerad steamliine break analyses described

in References (16) and (17) and approved in Raference (1l8) sssumed that for the
limiting case, the main feeadwater system performed properly and that auxilfary
feadwater flow wae not initisted during the accident. A preliminary (avestigation
of the fiow characteristice of the installed AFW system indicates chat §§ both AFW
pumps are in operaticon, the flow iato & broken steas generator would be substancial.

For Xillstone Unit No. 2, steamline break analyses docunented in Refaremce (19)
and spproved in Reference (20), sseumed that five percent of full saia feadvater
flow was saintained throughout the incident. Any fluid injected by the AFW svetem
duriag the incident exceeds that assumed 1in the curreat anslysis. For both plancs,
this phanomenon results 1o a positive reactivity insertion in axceas of that
documented in current safety analyses potentially resulting iom & return to
criticality. Another sdverse effect of this phenomenon is the steam produced
from the suxiliary feadwvater increases the mass and energy releasnad to the
contaimment. Curreatly, the LOCA is the governing incldeat vith respect to

mass end energy realeases in contalmment. In cthe absence of quantificatton of

the effects to the contrary, the potential existe for the above scenmario to

be more severe, considexring both contaimment integrity and the envircoments!
qualification fssue, than currently spproved snalyses. It {s noted that such
quantification would not change CYAPCO's and NAECO's determitmstion with reapece

to the unrevieved safety question issue, but rather affect only the magnitude

of the amalyticsl and poasibly procedural aod hardwvare efforts sssociated wich
resolving these safety questions.

Assuming that automatic initistion 1s mandated, recognizing that CYAPCO and KNFLO
bave coacluded that such is not the case to ensure safe plant operation, some
form of sutomatic isolatiom or flow restricting orifice places are Judged o
be an istegral and necespary feature of the design. An additional concern
with the coucept undar discuseion is that it is mot sutomatic in the conrext
sormally assoeiated with sutomatic protective functioas, in that some form

of operator imterveantioa 1s required to control flov even uader wou-accident
conditions. Therefore, it alters the operator functiom Jrom one in which the
operator comeciously pleas and implements AFW dalivery to one in which he has
merely a corrective role. It can be argued that during postulated feediine
reaks or steamline breaks, necessary opevratur actioos may he delayesd sinc=
the operator would tend to concentrate on required saousl actions firsc aud S
passive with respect to the "sutomatic™ systams.
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The shortcomings forming the bases for the uareviewed u!orr quovtuion dotemlr\.-

tion do oot exist with a manually initiacted syetem, because of the sequence of
operator actions as prescridbed by current operating procedures. CYAPCO and 230
have determioed that an sccurate sod timaly disgnosis of the accidant By the operacors
can be accompliehsd with s manual system. At this polnt, [t {9 essentisl to
recognize the comment made on Page 2 of this letrtar regarding accident dlagmostics;
during a steamline or feedline break, an automatic systes initiates a derrimental
process serving to complicate the diagnostic evolution. With a manual sversm, the
operator would be cognizant of relevant plant parameters prior to initiation and

Just as importantly, be cogauizant of the effects of his actions, vhather banefic.al
or detrimental. This point is woet relevaat considering tte substaatial esmount of
tise available before steam generstor dry-out.

It 1s further acknowledged that the above points only identify the existence of
unrevieved safety questions, and does not quantify their significence. [t (8 again
noted that quantification would ot alter the deterainition made pursuant to
10CFR30.59, based upon our interpretation of the intent of the requirements and
precadence established from evaluations of related fseuwes. Forwarding this
detarnination to the MRC Scaff 1{s one of the principie purposes of this sumittal.
Quantificacion would be difficult to perform at this time, due la part to the
absence of a crucial criterion from the Staff, nsmely a specified time delay

from the start of & sceamline or f« lline rupture before opersior action ro
isolace the broken loop. Regarding thie question, a Staflf response of anv time
duration less than the stess generstor dry-out time would be viewad se the
ultimate paradox, vherein credit could be taken for the wore complex diagnostie
evaluation involving sutomatic initiation, yet could mot be takea to jumeily

the adequacy of the less complex evaluation iovolviog macual foitiatiom.

Other points previously identified to the Staff remain supportive of CYAMCO's and
REECO's position. In the case of Nilletone Unit No. 2, the license condition
restricting the flow of feedwater under certain conditions due to warter hasmer
concerns remaing in affect. In Reference (11), NNECO justified amd propossi
deletion of this condition, but 1t has yet to be dispositioned by the Scaff.

In the case of the Haddawm Weck Plant, topic evaluations sssociated with the SEP
have the potential to aignificantly impact the ultimste configuration of the AW
systen. Theee concerns were articulated in Reference (3).

The information pressutad above i{s aleo responsaive to the Setaflf requests dorumanted

in recommendations GS-8 and CL-5 of Reference (13), snd recommendat ions 58 and
G-l of Reference (14).

We trust you find the above information adequate to coamprehend the hamis for
CIAPCO's and NNECO's positions, determinations, and evaluations. Wwe 1 ot forvacd
to a detailed Staff reply to the above-noted concerns.

Very truly yours,

CONNECTICUT YARKEE ATONIC POWZR COMPANY
NORTHEAST SUCLEAR ENERGY cmmu/

Vice President

Attaciment



