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Dear Mr, Tauber:

Subject: Safety Concerns Associated with Pipe Rreaks in the BWR Scram
System

On Apri) 23, 1921, we discussed with your representatives the MRC's Office of
“.aiysis and Evaluation of Operational Data (AEOD) report entitled, “Safety
Concerns Associated with Pipe Break in the BWR Scram System." The Report

describes a potential sequence of events which could result from a break in

the BWR scram discharge piping during a scram condition concurrent with an
fnability to reclose the scram outlet valves. Concerns identified include the
quality of the scram discharge volume piping, the ability to detect and isolate
such a break, and potential water and steam degracation of available ECCS equipment
as a result of the break. A number of recommendations were made in the report

to remedy w.ne potential concerns.

We are presently studying these issues and recommendations to determine whether
the BWR design basis accidents should be modified and as a consequence whether
appropriate actiors should be taken for operating BWR plants. The purpose

of this Tetter is .» provide to you the AEOD report so that you can evaluate
fts applicability to your plant and determine appropriate remedial measures,
and to request information from you concerning your evaluation in order to
assist in determining an appronriate course of action for the NRC.

Therefore, please provide us within 45 days of your receipt of this letter,
the following information:

1. A generic evaluation of the applicability of the indicated
sequences of events in the REPORT to the BWR plant desion,
your estiate of the probability of occurrence of such
sequences, and the bases for these conclusions,

2. A generic evaluation of the applicability of the indicated
safety concerns and findinas in the REPORT relative to BWR
plant construction, design, and operation and the bases for
these conclusions, and
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Mr. Harry Tauber -2 -

3.

In
of

1.

2.

A generic evaluation of the recommendations listed in the
REPORT discussing the degree of which the recommendations
are being or have been implemented with bases why the
recommendations should or should not be completely
implemented on BWRs,

addition, provide the following information within 120 days of your receipt
this letter:

Provide an evaluation of the applicability of the 45 day

ceneric evaluation to your plant. This evaluation should contain
plant specific considerations related to system design,
instrumentation, construction, operation, operator

training, and emercency procedures for your plant.

In Tight of the AEOD report and the 45 day generic
evaluation, provide a plant specific evaluation of your
facility's Scram Discharge Volume System conformance

te GOC 14, GDC 35, GDC 55, §50.2(v), 50.55a (including
footnote 2), and §50.46 of the Commission's requlations.

This evaluation should address which portions of the Scram
Discharge Volume System are considered to be part of the reactor
coolant pressure boundary, the quality group and safety class
of the Scram Discharge Volume System, the codes and standards
used for the design, fabrication and inservice inspection

of this system, and your bases for the above classifications
or groupings.

Provide by analysis or reference a demonstration that a break in
the Scram Discharge Volume System meets the requirements of $50.46
of the Comission's reaulations, taking into account the environ-
mental and flooding aspects of such a break.

Sincerely,

Orighual signed by
L. Tedesco
Robert L. Tedesco, Assistant Director
for Licensing
Division of Licensing

Enclosure:
As stated

cc w/encl.: See next page
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Mr. Harry Tauber

Vice President

Engineering & Comstruction
Detroit Edison Company
2000 Second Avenue
Detroit, Michigan 48226

cc:

Eugene B. Thomas, Jr., Esq.

LeBoeuf, Lamb, Leiby & MacRae
1333 New Hampshire Avenue, N. W.

Washington, D. C. 20036

Peter A. Marquardt, Esq.
Co-Counsel

The Detroit Edison Company
2000 Second Avenue
Detroit, Michigan 48226

Mr. William J. Fahrner
Project Manager - Fermi 2
The Detroit Edison Company
2000 Second Avenue
Detroit, Michigan 48226

Mr. Larry E. Schuerman

_Detrgit Edison Company

3331 West Big Beaver Road
Troy, Michigan 48084

David E. Howell, Esq.
21916 John R
Hazel Park, Michigan 48030

Mr. Bruce Little

U. S. Nuclear Regulatory Commission
Resident Inspector's QOffice

6450 W. Dixie Highway

Newport, Michigan 48166

Dr. Wayne Jens

Detroit Edison Company
2000 Second Avenue
Detroit, Michigan 48226

.
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EXECUTIVE SUMMARY
Since the 3rowns Ferry 3 (8F-3) partial failure to scram of June 28, 1980,
the scram discharge volume (SDV) subsystem of the 3WR scram system has heen
extensively studied with respect %o failure conditions which may cause a
loss of scram capability or its protective function. At the same time, while
the SOV system has reactor pressure doundary and primary containment boundary
functions, 1ittle 1f any review affort nas been expended to study the safety
concerns associated with postulated pipe break failures within the SDV subsystem.
Prompted by the serious and fundamental findings of deficiency, documented
in our original 2F-2 event case study investigation, AEOD under<took a more
thorough safety review of the adequacy of the scram system design with reqard
to the reactor coolant boundary and primary containment functions. As a
resylt of this further work, important additional issues and safety concerns
have been raised with respect to isolation capabilities of the scram sys<em

and operation of the emergency corz cooling systems for SOV nipe dreak situations.

Ae have found =hat, fn the event of a SDV system pipe bdreak attendant %2

a reactor scram, termination of the resultant reactor coolant »)owdown sutside
primary containment would be dependent on successful closure of non-redundant
{scram outlet) valves. The closure principle and desian arrangement of “hese
valves do not meet the important requirements for isolation valves described
in GDC 54 and 55 of Appendix A to 10 CFR 50. Furthermore, while %he dreak
isolation involves a man-machine system, we have found that potentially less
than adequate human factor nreparation has been orovided, given the importance
to safety of isolating a break in the SOV system. Adaiticnally, in the event
that dreak fsolation is not achieved, the current plant emergency operating
procedures do not adequately aadress the notentially concurrent need for
maintaining the core covered and protecting against the loss of ECCS

equipment due to adverse anvironmenta) conditions including flooding.
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We have found that failure to isolate a SOV system pipe break raises sericus
concerns recarding the assurance of long-term decay heat removal with smerczency
core cooling systems since the break itself ootentially threatens operation

of this equipment. At the same time, information found from our investisation
for the mechanical intearity assurance hasis of the SDV system pipina indicates
+mat the present level of assurance may not he commensurate with the risks

associated with an accidental rupture of this piping.

In view of the deficiencies found and issues raised, we have recommended
several corrective actions which should substantially reduce, althouch not
eliminate, the perceived risks associated with a break in the 3DV system

piping attendant %o a reactor scram.

In view of these perceived risks, we recommend that the reaulatory need o
postulate such pine breaks as part of the 3WR desian dasis be determined
and stand:rdized. To this end, we would recommend that 3 two-nhase action
plan be initiated. The first phase should immediately address and correct
the presently inadequate mechanical integrity assurance bdasis of the 3DV
system components for operating 3WRs. The second onase should incorporate
5 high priority safety issue review which will address the need to consiter
such breaks in the desiqn hasis and will develop and implement the needed
corrective actions on a plant-by-plant hasis if it is determined that SOV

system breaks are to be included in the plant desian hasis.




1. INTRODUCTION
Immediately after the 3rowns Ferry partial faflure to scram of June 2%, 1980,
the Office for Analysis and Evaluation of Operational Data (AEQD) initfated
an independent investigation of the event, including the 3rowns Ferry 1 scram
system desian, operation and operating characteristics. The orincipal focus
of this investigation centered on the Srowns Ferry 3 (3F-3) scram discharge
volume (SDV) system, including its hydraulic operating characteristics important
%0 reactor scram capability and its protective “urction. The report which
documented this review a1s0 tuuched uoon the reactor coolant boundary isolation
function of the SOV system, As a result of our indecendent investigation,
AEND identified several important deficiencies in the sys“em desian and hydraulic
characteristics which related principally to the SDV sys®em scrar capapility and
protective functions. The serious and fundamental nature of these findings
made i+ apparent to AEDD that less than an adequate sys*em desian review
and requlatory safety review had heen made when %he 3DV system design was
ariainally developed and pronosed for use in operating 2WRs. 3ecause of

1

shis perception, AEQD made the decision to extend it3 initial analysis and
evaluation of *the 3F-3 scram system %o include a more thorough safaty assessment
of the reactor coolant boundary iand arimary containment functions of the
SOV systam and f%5 appendages.

(1)
In the case study report for the 3rowns Ferry 3 partial failure %0 scram
svent, we addressed deficiencies in the isolation capabilities of the 2R
scram 4ischarge volume system. We found that during a reactor scram a single
active failure (%0 close) of an 5DV system vent valve or drain valve would
result in a Dlowdown of the reactor coolant system (2C3) outside primary
sontainment. For this event, the 2CS dlowdown could e terminated only

1 al1 of the scram discharge valves could be reclnsed. This fs normally
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accomplisned from the contrnl room by manually resettina the reactor protection
system (2PS), However, as descrihed in the 3F.3 case study report and further
axpanded in this report, reclosure of the scram outlet valves may not always

be possible. For example, many 3WR reactor trip conditions do not readily
clear or cannot be hypassed in efther the SHUTDOWN or REFUELING mode. These
are among many conditions that would normally prevent 2VS reset. Thus, a
sustained trip conditian followina a scram, such as caused dy closure of

the MS1Vs, would normally prevent isolation of an RCS blowdown throuan 2

stuck apen vent or drain valve. Thus it was noted in our report that closure
5€ the scram outlet valves via RPS reset would be blocked by the trip condition

i+sel f (which cannot de bypassed in either the SHUTDOWN or REFUELING mode).

Since the time of our case study investisation of the 3F.2 event and ‘s
cause, we have extended our review %o include an assessment of safaty concerns
associated with sinale nassive failures (1.e., oipe Hreaks) in the 5DV systam,
It is postulated that attendant to a reactor scram i break may occur in the
SOV system piping downstream of the scram outlet valves and upstream of the
SDV system vent or drain valves. For this break Tocation automatic closure
af the vent or 4rain line isolation valves will not terminate the 2CS Hlowdown
since these valves are located downstream of the dreak lncation. In such

an event, closure of 311 scram outlet valves would he the only availaple

aption %o prevent an uncontrolled 2CS dlowdown outside primary containment.
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2. DISCUSSION OF SAFETY COMCERNS

2.1 B8reak Location

When 2 3WR is not in a scrammed state, the scram valves are held closed dy
contral air pressure and reactor coolant is retained on the upstream side

af *he closed valves, In this state, the scram valves perform reactor coolant
boundary (RC3) and primary containment isolation (PCI) functions. DNownstream
of the closed cram outlet valves, the SOV headers are continuously drained
(emoty), unpressurized (open) and isolated from the RCS. The SDV headers

in this state provide a scram capability function in that they nrovide the
required free volume for the reacor water axhausted during a scram. 'pon

3 reactor scram, the scram outlet valves oopen, the 5DV drain and ven*t valves
s1nse and the SDV system pioina #111s and pressurizes as it acceots, contains,
and 1imits the water exhausted from the reactor through the ~ontrol rod drives
(ca0s). Even after the control rods have fully inserted, (with the scram
valves 1eft open), reactor coolant continues to flow past the CRN seals,
shraugh the scram outlet valves and irto the SDV system ninina pressurizing

i+ to full reactor gressure., Therefore, Auring and immediately following

3 scram the SDV system becomes the reactor conlant retaining houndary well
sutside of primary containment., After completion of a scram, therefore,

the SDV system having fulfilled its scram capability function, assumes a
reactor coolant doundary function and a primary containment isolation functioen.
1+ is during this fully pressurized state of the SDV system that we nave
axanined the potential safety concerns associated with 2 sreak in the SOV
system piping. The pipe dreak is nostulated %o he 3 high eneragy dreak in

any size 1ine in the system and initiated by the oressure, tamperature and
sther loadinas attendant to the reactor scram dut not, necessarily, consicered

in +he mechanical desien hasis of the IOV system.



2.2 B8reak lsolation

From a system's viewpoint, the hlowdown of the postulated break into the
reactor building (secondary containment where the SOV system pipine is locatzd)
could be terminated via manual control room operator action by initiatina

aroup closure of the scram outlet valves. This action requires the ahility

to manually reset the 295 (which requires RPS power and an apsence of trio
conditions) and the availapility of control air supoly. However, group closure
a¥ the scram sutlet valves has not heretofore teen defineq as a required

safety function. Accordingly, the systems (including control afr supoly)

upen which operation of the scram cutlet valves s derendent have not deen
desianed to assure reliaple closure of these valves. Thus, isolation of

2 postulated break in the SDV nortion of the 2UB which 1ies outside orimary
sontainment and downstream of the nydraulic contr ;] units (4CUs) cannot presently
se reliably assured, at least to the degree inherent in other R(B pives
incornorating qualified isolation valve desians and arrancements. Althouan

she scram outlet valves incornorate a relatively Teak resistant desian, there
are numercus 4isabling conditions consequential to %he trip condition or

sine break, as well as numerous disabling single failures in the 2PS and
control air systems, which could temporariiy or permanent!y osrevent success®ul
reclosure of these valves following a scram. For examole, such conditions

as (1) a loss of contra) 3ir pressure for any reason, (2) a trip condition
which cannot be bHypassed in either the SHUTNCOWN or REFUELING mode or (3)

a total loss of 2PS nower supply would prevent Jroup reclosure of the scram

outlet valves.

Also, unlike qualified 2C3 or »CI isolation valves, the scram outlet valves
40 not incorporate an automatic closure feature. The absence af 2an auto
clasure feature is clearly necessitzted by the need for 2 reliable scram

function which must not be automatically overridden unrder any circumstances.
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The net effect is that scram valve group closure is a manual cperation which
must be remotely actuated dy the asperator from one of the control room consoles.
Even under such circumstances, closure is precluded by a time delay relay
for 2 minimum of ten seconds. This is to prevent the control room operator
from interfering with, or prematurely terminating scram insertion of control
rods. Thus, fsolation of a break in the SOV system piping with the current
design of the scram valve closure apparatus of necessity involves the human
factor; that is, the fsolation system for a postulated Sreak in the 30V system

piping can be characterized as a "man-machine" system.

A review of the "man" s'de of the man-machine SDV 5reak isolation arrancement
indicates potentially less i an adequate human-factor preparation. There

are no qualified SDV system break detection instruments for the operator

to rely upon to quickly identify the presence of a break in the 5DV system

piping. Typically, BWRs 1ike 3rowns Ferry-3 have reactor building radiation
monitors located in the CRD-HCU areas. However, their coerability and ca ibraticn
are not presently included in plant Technical 3pecification requirements

as are other radifation monitoring instruments in the plant. Additionally,
depending on the sensor positions and their sensitivity, these instruments

may annunciate for every reactor scram, reqardless of whether a break were

present or not. Furthermore, the control room operator has not been provided

with special emergency operating orocedures or training to quickly and
appropriately respond to SDV system pine dreak symptoms which would accompany
normal post-reactor trip control room indications and activities. Additionally,
snould immediate reclosure of the scram valves not be possible there are

no emergency operating procedures or operator training provided to aid the
cperator in diagnosing and correcting the source of failure in attaining

RPS reset and/or recovering from a loss of control air supply. Continued 51owdown
of not reactor water past the scram valves may also dearade and eventually
disintegrate their teflon seating surface which could eventually eliminate

the primary means of break isolation.



A local manﬁal isolation valve is provided in series with each remote 2ir.
operated scram outlet valve on each HCU., However, dispatching an auxiliary
aperator %0 enter the reactor buildina to manually close each of these valves
would be extremely unlikely, given the harsh environmental conditions including
hot water blowdown, hiah radiation and nossible loss of 1ightina or visibility
in the area of the reactor building where the nostulated bHreak is 1ocated.
Therefare, for both squioment.related and orocedural.related reasons, isolation
of a break in the SDV system attendant %o 2 reactor scram may not e reliaply

assured.

2.3 Break Discharge Conditions

One should expect that failure %0 close *the remota air-operated scram sutlet
valves or the local manual isolation valves would result in a considerable
blowdown rate out of the reactor coolant system 4irectly into the reactor
suildina secondary containment, The dHlowdown ra%e would de limited only

by aither the compbined control rod drive seal leakage from 311 drives manifolded
9y the SDV headers /via the 3/4 inch Schedule 2N scram exhaust risers on
each drive) or by the nostulated SDV system nipe dreak size and Tocation.
Currently, there is no Tachnical Specification 1imit for CRD seal 'eakage
rate. However, seal leak rate (stall) testing at the 3F.3 site after the
June 28, 1980 control rod insertion failure indicated that the averace CRD
seal Teak rate (with approximately 250 psi pressure A4iffarential across the
seals) could be apout 2 ; ?pm per drive. Furthermore, the General Zlectric
Company technical manua?'?' used for CRD operation, maintenance and testing
racommends that seals de rebuilt when :p2al leakage 2xceeds 5 apm., Thus,

for 138 CROs initial cumulative seal leakace could be anywhere from about
R20 apm %o 300 gpm assuming a 250 psi nressure 4ifferential acrnss *the

seals. Continued Slowdown 2f mot reactor water throuah the C20s would Tikaly



deqrade the CRD seals as a result of flashing and cavitation and seal heat-uo
caused by hot oressurized water flowing past the seals. (This effect might

he similar to reactor coclant pump seal Aegradatior followina a loss of seal
cooling injection flow.) Thus, the CRD nlowdown rate, as initially 1imited

ny intact seals, might he expectsd to {ncrease with time from the maanitudes
cited apbove. Reactor system pressure, CRD seal condition, the actual 41 £farential
sressure across the seals, line losses and the break size/location in the

SOV piping system, would ultimately set the blowcown rate in the long term,

2.4 Potential Core Consequences

The anticinated cumulative seal leakaae would he expected %o de well within

the makeup capacity of the high pressure .oolant injection (HPCI) system

or possibly the reactor core isolation ccHrling (RCIC) system. If the 4PCI

system was unavailable, the automatic depi-essurization system (ADS) in conjunction
Jith aitner of the core spriy (05) systems or the Tow pressure coclant fnjection
(LPCT) subsystem of the residual heat removal (3WP) system cou’l orovide

amole alternate makeup. Thus, 3s far as peak claddina temperature, maximum
¢cladding oxidation, maximum hydrogen aeneration, arnd coolaple aeometry criteria
are concerned , an unisolated break in the SDV system may not de of concern
during the initial mitigation phases of the event. 1t i3, however, with

regpect to the continued long-term core cooling requirements and the availapility
of emergency makeup systems over the lona term, that such an unisolated bdreak
srovides unique SCCS challenges and uncertainties. Thus, it is with respect

to long-term decay heat removal and maintaining the core covered that ootentially

serious public health and safety questions arise.

A hreak in the 3DV system without isolation is squivalent %5 a sma'! unisolated

sreak in the hottom of the reactor vesse!. For this case, the core shroud
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and jet pumo diffuser nozzles cannot provide their usual orotection against
a relatively rapid coolant loss and level drop above the core attendant %o
1 temporary loss of makeup supply. This is unlike the case for even the
Targest postulated break in a recirculation 1ine. Furthermore, even primary
containment flooding (assuming water supoly and pumps were available) woulA
not assure long-term core coverage since the break would essentially he in
the dottom of the vessel but located outside the orimary containment structure.
Accor<ingly, a source of makaup water and adequate pumping capability muse
be maintained available indefini*tely or untfl such time that some means of
oreak isolation can be provided. However, decause of the unique location

of this unisolated hreak, long term cooling may not be assured.

For an unisolated break in the SDV system, reactor coolant would continue

to he lost out the reactor system without accumulating in the drywe!ll-torus
«iich is the normal reservoir for water for lona term cooling. Reactor watar
1ischarged directly into the reactor bduilding would collect on the #loor

and de carried down through the open floor drafns and other open passageways
of the reactor building to the hasement of the buildina. Once there, it

would collect in the dirty radwaste (DRW) sumos located in the reactor duilding
Daseament corner rooms. 4Hater collected there would normally be pumped out

of the secondary containment by two small capacity, (350 2om) sump pumps

and 2nter the DRW liquid waste collection system tanks. This water lost

from the reactor would not normally be suftable or available for return %0 the

reactor,

2.5 Potential Consequences to the Mitigation Systems

The reactor building layout for 3F.3 incorporates 'arge stairwell openings

fdentified by circles in Figure 2-1) in three of the four corners of the
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865-foot elevation, where the SDV headers are located. The stair steps

are open-lattice metal gratings which would permit hot water to cascade directly
down to the basement floor. There are no curbs at the stairwell entrances.

Any water not removed by the flcor drains on the 563-feet elevation floor

will run over to tne stairwells and flow directly into the basement. L_ocated

in the basement at these corners (see circles in Figure 2-2) are the 2R

system oumps and the CS system pumps. Thus these low pressure makeup systems
might be quickly disabled by the effects of water cascading into the corner
rooms and by the flashing of hot water., In this way, a break in the 5DV

system could result in the loss of most if not all of the low pressure emergency
core cooling pumps shortly after the break occurred. Oualification of tnis
squioment for operation under such environmental conditions clearly would

be questionable, Additionally, the RCIC pump 15 located in the same room

with one train of the CS pumps and the HPC! pump is located in a room wnich

{s adjacent %o on2 train of the RWR pumps and would, therefore, also be subject
*0 severe environmental conditions including flooding. The control rod drive
sumps are located on a platform above one train of the CS pumps and would

be similarly involved in the adverse envirommental condftions. The fourth
corner of the reactor duilding basement contains an elevator shaft instead

af 3 stairwel] which should provide temporary protection iagainst immediate
damage %o one train of the residual heat removal system, althougn the anvironment

would degrade aquickly.

1f nreak fsolation 1s not successful, the blowdown rate into the reactor

building (which could de in excess of 1,000 gpm) would substantially exceed
the total capacity of the sump pumps (which is approximately 100 aom). Even
if the sump pumps initially were capable of removing the reactor water deing

collected in the sumps, assurance of continued water removal from the sump




cannot he provided indefinitely for continued SDV systam blowdown. An unarrested

blowdown would eventually challenge the operahility of the sump pumps and
their electrical circuits with environmental conditions for wnich they

were not desianed. For example, for 2F.? the sump oumps are powered Dy the
IC 48NV reactor buildina MOV boards which are immediately adjacent to the
HCUs on the 565 feet elevation. Furthermore, these pumps and their power
supp) (2s would not be readily accessihle by maintenance personne! aiven the
narsn environmental conditions in the reactor builaing. The oumps are not

supolied with emeraency onsite power,

Thus it appears likely that 311 of the ECCS pumps in the basement would
eventually be lost by flooding if the break were not isclated. Clearly,
the unavailability of either qualified niah or 1ow oressure makeup coupled
with an unisolated break in the bottom of the vesse! wnuld result in 2

continuing drop in water level over the core and aventya! core uncovery,

An intearated pictorial overview of the concerns expressad in this section
is provided in Figure 2-3. Appendix A contains an estimate of the risk

associated with a pipe break in the SOV system.
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3. FINDINGS

3.1 During a 3WR reactcr sceam, the SDV system piping becomes an extension

of the reactor coolant boundary outside primary containment. Ouring his

(scram) condi '~n, only non-redundant (scram outlet) valves protect against

an uncontrollad Slowdown of the reactor coolant which could arise from a

postulated pipe break in the SDV system oining.

As discussed previously, during a reactor scram the doundary o the reactor
coolant system is extended beyond the scram outlet valves to the SOV system
piping which accepts, contains, and limits the high oressyre reactor water
exhausted during a scram. The SDV system piping would normally sressurize

to full reactor pressure unless the scram outlet valves are reclosed immediately
after full control rod insertion. Isolation of 2 postulated break in the

0V p1pIng auring 3 reacto™ scram wou'd depend Jpon successful reclosure

of each of the scram out’:t valves. There is only one such valve in the

flow path from each of the 185 control rod drives %0 the nostulated Sreak.

This single "isolation" valve arrangement appears %o violate those sortions
of General Jesian Criteria 54 and 55 of Appendix A %o 10 CFR 50 whicr require
that reactor coolant pressure boundary piping systems cenetrating orimary
containment be provided with redundant isolation and containment capaoilities
which reflect the importance to safety of isolating these piping systems.
Clearly, the use of a single isolation (scram) valve dres not meet %these

criteria for the containment isolation function. It is equally clear, however,
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that the use of an additior1) redundant automatic "isolation" valve in the
scram discharge (riser) line would adversely impact the reliapility of the
scram function aspect of the 1ines. Thus, while cpening only a single valve
(to cause a rod to scram) is clearly desirable from a scram function reliability
viewpoint, the availability of only a single valve (%o isolate a Hreak in
the SOV system piping) is clearly equally undesirable (if not unaccentable!
from a containment isolation function reliabpility viewpeint. Implicitly,
it may be concluded from the single scram outlet valve arrangement :hat the
overriding need for a highly relfable scram function nas %aken precedence
over (and at the expense of) the relfapility of the containment (and Hreak

isolation function.

3.2 The non-redundant (scram outlet) valves do not utilize a closure srincinle
p

or provide a design arrangement with a reliapility reflecting the importance

of 1solating a postulated pipe bdreak.

The use of scram cutlet valves for reliable isolation of a postulated Sreak

fn the SDV system picing attendant to a reactor scram appears %5 violate

those portions of General Design Criteria 54 and 55 of Appendix A %2 10 CF2

50 which require that reactor coolant pressure doundary piping systems nenetrating
primary reactor containment be provided with reliable ‘solation and containment
capabilities which reflect the importance to safety of isolating these systems.

As noted earlier, group closure of the scram outlet valves has not heretofore

deen defined as a required safety function. Accordingly, the systems upon

which scram outlet valve operation is dependent have not Seen desianed with

features %o assure reliable closure of these valves.
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Reliable group opening of these valves has been established as a required

safety function, %o assure a reliable scram function. 3Secause of the need

for a rel{able scram, the reactor protection and control air systems have

been designed such that the numerous possible failure states of either of

these svstems would cause the scram outlet valves to ocpen, which is in the

"£ai1 safe" direction for scram function reliability. Conversely, the same
possible failure (loss of) modes of these two systems have the opoosite impact

on the reliability of the valves in the aroup closure sense. That is, the

1is% of possible active and nassive failure states of the reactor protection

and control air systems which will cause the scram valves to open also represents
the 1is% of possible common failure modes which would nravent aroup closure

of the scram outiet valves when reactor coolant houndary intaarity and contdfnment

isolation are needed.

lome of these common failure causes are reanily correctadble thersby permitting
relatively prompt remote manual aroup reclosure of these valves, 2.a4., 2
reactor trip condition which can be auickly bynassed in 2ither the SHUTDCWN

or REFUELING mede. Other causes would not he correctanle even in the Tong
term, e.g., ruoture of a cooper tubing control afr line caused dy 3 postulated
hign eneray (pipe whip) type break in the SDV system oining or a seismic
avent., Access to the source of failure for repair 1ikely would be precluded
5y the harsh environmental conditions created by the break, Thus, the reactor
z00lant Hlowdown would not He considered terminatanle by reclosure of the

scram outlet valves,



3.3 The reliability of equipment currently installed and the capability of

SOV system pipe break detection is neither commensurate with the needed

reliability for break fsolation nor reflective of the sotential consequences

of a rupture of the SDV system oicing.

Typically, BWR plants 1ike BF.2 have radiation monitors located in each of

she CRD-HCU areas of the reactor buildina., However, this instrumentation

is not safety arade nor is i+ supoorted hy Technical Specification operability
and trip setpoint (calihration check) requirements. These instruments are

also of a sinale channe! desian. The reactor builAing does have reliable

hiah radiation monitors in the various zones of the ventilation system exhaus<®
duct work. These zone radiation monitors are used for automatic zone fsolatinn
of the reactor buildina and for automatic initiation of the standby 2as treat..nt
system, The operability and trip set ooint of these instruments are covered

by Technical Specification operability and calibration check requiremants,
dowever, these instruments are not sufficiently close tc the CRD-HC!is and

SOV headers %o orovide reliable and unambiguous detection of breaks in

snis equioment. Accordinaly, we find that the reliapility of the current

sreak detection function of the overall "man-machine' arrancement for 35DV

hreak isolation cannot he assured %o the dearee which would normally de required
of a primary containment or a reactor coolant pressure boundary isolation
system. Operator action to initiate manual reclosure of the scram sutlet

valves in the avent of an SDV system break w~ould be uncertain.



3.4 A postulated break in the SDV system pinina during a2 reactor scram with

a failure %o reclose the scram outlet valves would result in an uncontrolled

reactor coolant Hlowdown outside primary containment which could threaten

the £CC systams and the availability of makeup water required for long-tarm

core cooling.

As previcusly afscussed, since the SNV system pipina is located in the reactor
puilding and outside primary containment, a nostulated hreak there would

resylt in a reactor coolant Hlowdown outside primary containment (unless

the scram outlet valves are reclosed). Furthermcre, since the S0V piping

is pelow the level of the care and drains from inside %he zore shroud, reactor
hot water could continuously drain out of the reactor vessel and onto the

floor of the reactor bu'‘ldina. Additionally, an unisolated SOV break insicde
the reactor duilding would also, sconer ar certainly later, threaten the
operarility of the emergency core :noling systams required for mitigation since
the ZCC system pumps are located in the hasement of the duilding., The adverse
environmental conditions created by the hot water hreak, tocether with potential
flooding czonditions, would make operability of this equipment questionable
before very long. Moreaver, the water lost from the reactor coolant system
would be unavailable %tu the normal heat removal recirculation flow sath (1.a,,
torus, low pressure SCC system and return %o vessel) required for 1aong-term
¢ooling. Accordingly, unless the water which is Tost from the 2CS can be
returned to the condensate storaage tank (for return %o %he vessel), 211 normal
ECCS inventory sventually will be depleted. At this point, an alternate

makeup source would have %0 he provided 1f pumps were st9'1 available o

del lver the water %0 the reactor vessel,
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3.5 A break in one or more control rod drive scram exhaust lines located

upstream of the scram outlet valves and outside orimary containment would

resul® in an unisolatahle blowdown of reactor coolant outside of primary

containment aven if all scram outlet valves were closed,

Excant for the manual isolation valves immediately upstream and downstream

of the scram outlet valves, there are no valves in %he scram axnaust 1ines
between *he CR0Ds and the SDY which could he closed to isolate 3 hreak. Thus,
should one or more of the 3/4 inch Schedule R0 axhaust Yines rupture upstream
of the scram outlet valves and outside primary containment, clnsina these
valves would not isolate the break. Furthermore, since the suhiect niping

is be'ow the lavel of the core and drains from inside the core shroud, hot
reactor water would continuously d4rain out of the reactor vessa! and onto

the floor of the reactor buildina.

It should de noted that this situation {s d4ifferent, for example, from the
small diameter 3WR transversing incore probe (TIP) systam instrument lines
which also penetrate the hottom of the reactor vesse!. The TI% lines do
incornorate radundant and 4iverse isolation valves immediately outside the
irywel! *0 provide isolation protection. 3reak isolation of the scram exhaust
1ines is also di{fferent from the situation for ruptured °WR steam generator
tubes. For this case, leaks through %the ruptured tuhes (wnich would olace
the 1ost =eactor coolant outside containment) can be conveniantly %erminated
by draining the orimary system down %0 a level exposina the “reak slevation
of the tubes. The Towest elevation of the tubes is still well ahove the

top of the core; thus, the bdreak flow can always he terminated sventually.
Since al) of the 3WR scram exhaust pipino (and SDV system pipina) is well
nelow %he core alavation, drainina the RCS o uncover and therehy terminate

the break “1ow from the hot+tom of the reactor vesse! wou'ld not he sossible.
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The CRD seal leakage flow passing through a single scram exhaust Yine could
range between 3 gpm and 5 gpm immediately after the dreak to about 12 spm
after CRD seal degradation (assuming a 250 osi pressure differential). The
flow would de considersuly nigher for a larger pressure 44fferential which
might be the case for breaks immediately outside primary containment. Thus,
rupturing only a2 few of these 1ines could auickly result in a cumulative
oreak flow which would exceed the capacity of the *wo 50 apm sump osumps in

the reactor building basement.

Although a sirgle passive failure might legitimately be postulated for any
oipe in the reactor coclant boundary (including a scram exhaust Tine), no

SDV system pipe break is thought to concurrently involve the rupture of severa)
exnaust lines. Multiple 1ine “ailures mignt occur, nowever, due %0 such

causes as large high energy pipe breaks, sabotage or interaction with neavy
equipment (e.g., fuel shipping railroad cars) in the vicinity of the hydraulic

control units in the reactor byilding.

3.8 The assurance orovided by the industry codes and vendor quality assurance

orograms for the mechanical desian, fadbrization, installation, testing

and inspection of the SDV system niping 40 not appear %o de commensuracte

w#1th the risks assocfated with an iaccidental rupture of +#his siping without

isolation.

As discussed previously, a« break in the SDV system piping without isolation
could result in severe consequences including possible core uncovery since

the break might threaten continued operabi’ity of the emergency core cooling
systems and the availability of makeup water. Additionally, %he relfabilisy
of the break isolation arrangement upon which nrompt mitigation of the event

would be dependent, s considered %o de less than adequate. Under such

circumstances 1% would appear %0 be apornpriate to compensate, in nart,
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for these systems-related deficiancies and safety concerns by providing 2

higher degree of assurance for the mechanical inteqrity of the SDV system

piping during the 1ife of the plant. A review of the current basis for assuring
mechanical integrity of the SOV system pining shows that this assurance fs

not commensurate with the possible consequences associated with a postulated

break in this piping.

For most of the operating 3WRs (1.e., those for which the SDV system mechanical
design was initiated before apout 1971), the SOV piping system was orobaply
designed, fabricated, installed and inspected to the requirements of USA

Standard Code for ®ressure Piping=Power Piping,USAS, 831.1. This code 414

not provide for a detailed quality assurance program for design, faprication

and construction. Also, piping systems for use in water service and duilt

in accordance ~ith B831.1 were not required to nave volumetric examinations

of welds excent for tnose with nominal wall thickness greater than 1-5/2

inches. Pipes of one to two inches in diameter such as drain, vent and fastrument

1ines were not required to have examinations.

The Section [1! ASME 34PY Code rules for Class 2 components were availaple in
1871, Plants granted a construction permit from 19771 through 1973 would
probably have been specified to construct the 30V system piping to the Class 2
rules rather than 331.1, but it could vary depending upon the order date for
the component. The 331.1 and Class 2 rules are similar and nether requires

a thermal “atigue analysis (thermal expansion fatigue dy anchors s included).
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The 3rowns Ferry-3 SOV system was constructed by Reactor Controls, Inc.

(RCI) of San Jose, California. From conversations with LI representatives,
1t has been learned that most operating 3WR/3 and 3wR/4 SOV systems (including
the CRD-HCU pipina networks) were constructed by RCI. More recently, 2CI

has expanded its scope of supply to include the mechanical engineering desian
and analysis of the SDV systems. The 3DV systems for 3WR plants nov under
construction would be built to the ASME 34&PV Code, Section III, Subsection ‘C
rules for Class 2 Components. The Code requires tha®t this work de done in accordance
with the quality assurance requirements of ASME Section [II Article NCA-4N00.
However, examination of the construction deficiency report for LaSalle County
Station (see Appendix 3) shows that contrary %0 these requirements, "Reactor
Controls, Inc., (designer and installer of portions of the Zontrol 2wd Drive
System) did not have a CA/OC program that addressed the areas of ... design
control, ... and detailed implementing procedures for design, installation,
and inspection activities." From this inspection repcrt it may be inferred
that most operating 3WR SDV systems were not constructed %0 the nign qualit
assurance standards now considered to be approoriate and reflective of the
potential consequences associated with an accidental rupture of this piping

without isolation.

Finally, inservice inspection of SDV components bHuil%t to Section [I! would
bpe conducted in accordance with the ASME 34PV Code, Section XI, Subsection
IWC rules for Class 2 components. Section X! rules would, most Tikely, also
be followed for 5DV components constructed %o 331.1 rules because Section
50.55a of 10 CFR Part 50 requires veriodic updating of inservice inspection
programs for each plant. The CRD scram exhaust risers ana the 3DV vent and

drain lines could be a2xempted from axamination bDecause they are smaller
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than the 4" diameter exemption provided in the Code. Tne SDV header should
not bde exempted on efther size or pressure considerations, but it is not
apparent that all plants include the header in their inservice inspection
program. OQne argument that might be used to explain why the header i3 not
included is %hat there is no need to examine the larger pipe because the
maximum break flow is 1imited by the flow from a sinale 3/4 inch scram exhaust
riser. [f the header i35 exempted by this reasoning, tnen the only inservice
inspection required by the Code would be the system pressure test once every

3-1/3 years and tne system hydrostatic test once every ten vears.
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4, RECOMMEMNDATIONS

1. Require that the CRD-HCU exhaust lines and SOV system pininc meet *the

highest standards for desian, fabrication, installation, testina, inservice

inspection and quality assurance which can he reasonably attained,

In view of the potentially serious consequences associated with nipe breaks

in the SDV system without isclation and the sianificant difficulty and issues
involved in impraving dreak isolation reliability, 1% would apoear most aporopriate
to first assure that the probability of an SDV system pipe "reak has heen adequately
minimized. However, €rom our investigation we found that %the level of mechanical
integrity assurance sresently orovided for the 1ife of the nlant is significantly
deficient. wWe, therefore, recommend that a thorough re-review of the mechan<cal
design, fabrication, installation, testing, inservice inspection and guality
assurance standards and requirements which were apnlied %o %he existing CRD-HCU

and S0V systems he undertaken with the intention 7 evaluatina their adequacy

and upgrading as necessary and practicable, Requiring a complete fatiaue

analysis and a »ore extensive and frequent inservice ‘nspecticn of the small
4iameter piping welds for the existing SNV sys*ems are examples of possible
improvements in these areas. We also recommend tnat the results of the actual

work perfarmed in these areas for a1l sperating 2WRs be thorouanly re-reviawed

ind re-performed 3s necassary %0 assure that the mechanical intearity requirements
are met and that *the current hases are accentable., Finally we recommend

that these standards e applied to future 3WR CRPD.HCU exhaust and SDV systams.



-« 22 -

2. Assure that reliable and redundant break detection instruments such

as temperature, humidity, or radiation monitors are provided in the immediate

vicinity of the HCUs and SDV system piping.

An important component of the SDV system "man-machine" break isolation arrangement
is reliable break detectfon. Accordingly, it is recommended that reliable
[safety grade) break detection instruments be installed in the immediate

area of the control rod drive HCUs and SOV system piping. Detection based

on hiagh radiation, temperature, and/or humidity conditions may be used for
this purpose. These instruments should be covered by Technical Specification
setpoint and operability requirements and should be annunciated in the contral
room. They should be redundant. To preclude a sinale failure from disadbling
the detection 'ink in the man-.machine i{sclation arrancement. Aopprooriate
consideration should be given to adequate environmental qualification. Only
with such break detection instruments can relfaple and timely break diagnosis

and acticns by the operator de assuyred,

3. Develop and implement appropriate emerazency operating orocedures iand operator

training for postulated bHreaks in the CRD insert or exhaust pining or the

S0V system pipina.

Training provided should familiarize the control room operator with 30V break
symptoms, indications, and diagnosis. The emergency orocedures developed
should require immediate reclosure of the scram outlet valves upon 2 Aetected
break in the 3DV syvstem piping. Emergency operating procedures should include
all avatlaple mitigation steps if timely reclosur2 of the scram outlet valves
cannot de accomplished. The procedures should de supported by iporapriate

analyses to demonstrate the mos* appropriate course of action (2.3., nossibly
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depressurizing the reactor via the SRVs to reduce the CRD dlowdown rate).
Subsequent actions required to reclose the scram outlet valvee should de
developed and provided. Procedures and traininag requires “or v, .term recovery
if the scram outlet valves cannot be reclosed for an indefinite eriod should

be developed and implemented. These orocedures should include steps %o orevent
or delay the nossible eventual loss of all ECCS by flooding or envircnmental
damace. Finally, consideration should He aiven to any special amersency
procedures and trainina which may be required to terminate a reactor coolant
blowdown which cannot he isolated by the scram outlet or manual isolation

valves decause of dreak location, anvironmental conditions or valve failure,

4, Consider improving the closure reliapility of the scram outlet valves.

Various ways should be studied for improving the closure relfability of the

scram outlet valves. Such studies should examine conceots for imoproving

the reliability of control air supply (e.q., accumulators) and AC power suonly
(8.g., individual alternate temporary emergency cower supply hookups) to

she solenoid scram pilot valves., Any praposed improvements in closure reliability

should carefully consider the possible negative fmpacts on scram relfability.

§., Prior to the initiation of any oressure houndary maintenance on the

SDVY system pinings, require the manual isclation valve for each scram exhaust

riger he closed: and hefore subsequent startup, require appropriate verification

#hat the manual valves are regpened,

SNV pressure houndary maintenance or modification activities may not de srecluded
by Technical Specifications from being performed in any r.actor mode. However,
such activities would normally be expected to %ake place Aurina perinds when

she reactor 15 in either SHUTNOWN or REFUELING mode. Activities which resylt

in a 10ss of SOV pressure doundary iatearity miant he performed with anly

the scram outlet valves closed %o isolate the SOV system pipina from the
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reactor coolant. Maintenance or modification procedures may not require
that the HCU manual isolation valves also be closed. [f the manual valves
are not closed, the scram outlet valves woul4d he maintained closed with hoth
2PS channels enernized and control air pressure applied %o each of the scram
valve actuators. !nder such circumstances, should a RPS trip condition (or
loss of 2PS power) or a loss of control air occur, an uncontrolled laoss of
reactor coolant outside orimary containment would result if the SDV pressure
boundary were coen at that time. 0Nependina upen the circumstances, reclosure
of the scram outlet valves may not be readily achievable. Accardinaly, to
protect aqainst such an uncontrolled loss of coolant, it is essential that
manual closure of the manual isolation valvee be required, It should also
be noted %hat apening the SDV system manual! flush valves without an operator
remaining on standdy %o assure immediate reclosine, 1f needed, is another

sressure boundary maintenance which requires similar treatment.

5. For plants to be constructed consider locating the S0V systam heiaders

and HCUs at an elevation in the reactor building which would nlace them above

the top of the reactor core,

3y routing the CRD piping to and from the HCUs and SOV headers to a level

above the tap of the reactor core, the possihility of an unisolatable hresk
wnich could drain reactor coolant from below the core would de substantially
reduced. 1t would s%i11 be possible for an individual CRD ingert or withdraw
[scram outlet) Tine to hreak below the core lavel inside the orimary containment.
However, anly a hreak outside containment apove the Tevel of the top of the

core could he cross connected by the flow contribution of all of the scram

-

axhaust lines. Thus, with this arrancement it would be possible %o terminate
32 dreak in the 3DV system by bringing reactor system oressure Adown %o atmospneric
sanditions. 2wractor water would not he able to drain outside primary containment

to delow the lavel of the top of the core,
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Appendix A

RISK ASSESSMENT

An estimate of the core uncovery risk from a break in the SOV system piping
(at a plant 1ike 3F.2) miaht be calculated as follows:

where,

where

If we assume:

then

Po = P

x P

1 2
Po = Probability of Core Uncovery/Rx/Yr
91 = Propability of an unisolated SOV break/Px/Yr
92 = Propability of core uncovery following an unisolatea SOV bdreak
91 s (N x 911) X (PIZ + ’13)
N = Number of Rx scrams/2x/Yr

Py 2 Probability of an SOV 3reak (>> sump oump cap!/Bx scram

®12

13

Probability of not beina able (RPS or contral air condition)
to immediately reclose scram valves after a Rx scram/2x scram

Probability of not reclosing (nhuman or procedural) or deing

unable to reclose (break consequences) scram valves after an
SOV break.

-1




A-2
Discussion

3ased on B8WR operatinag experience it would not be unreasonable %o assume that
at least two reactor scrams (from ful) pressure and temperature) occur every
year at each plant. It miaht also be assumed that 2 break in a small Tine in
the S0V system (downstream of the scram outlet valves and upstream of the

SOV system vent and drain valves), resul®ing in a substantial dlowdown rate*,
(>> 100 apm) can occur once in every 10,MNN 3WR reactor scrams. (A blowdown
rate of this magnitude could result in eventual loss of the emergency makeup
systems 1f not isolated.) For 3WRs it also seems reasonable to assume that out
of every ten reactor scrams, one would involve a 20S trip condition or power
suoply failure or a loss of control air supply such that the scam outlet valves
would not be able to be reclosed for an indefinite period of time. Furthermore,
should 2 hreak in the 3DV system occur, the additional abnormal plant symptoms
and reactor system process conditions indicated in the contrcl room could divert
and continue to occupy the control room operatar's time and attention le.a.,
reactor water level drop) which could result in %he scram valves being Taft
spen. The break itself may also introduce additicnal failure modes %o the

sreak isolation arrangements (e.a., air line failure 4ue 3 postulated 2ice wnio
of 2 ruptured SOV system line, environmental 4amage to the detection aquioment,
damage to the scram valve teflon seatina surfaces caused Dy prolonged b1owrdown ).
4e would estimate that considerations such as these could contribute an additional

one chance in ten of not isolating a break in the 5DV system.

« dote: A bSreak from a one inch Schedule 150 vent line is capahle of passing
aporoximately 400 gpm at 1,000 nsi, while a *wo-inch Schedule 140 2rain Tine
is capable of nassing approximately 1,500 apm.
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Finally, in the event of such an unisolated break in the SOV system, we

would assume that there is a 75% chance that at least some ZCCS equipment

in the Reactor 3yildina basement and emeraency makeup inventory will 5e available
t0 keep the core covered continuously and indefinitely even thouanh none

of the equipment fs qualified for environmental conditions inciuding

flooding.

Although the above point estimate is considered %o e 7°°; /R%;Yr, wnich would

make this event 2 significant contributor to risk, the uncertainty range may

be such that the uncovery probability most 1ikely 1ies within the ranqe

of 10'3 /Rx/Yr %0 11'9/Rx/Yr. Consaquently 1t is 4ifficult to conclude on the

hasis of these numbers alone that the existing plant desian configuration
-A
is safe, 1.e., Tess than 10 /Rx/Yr.

[f from these convolutions one were to conclude that %he SDV pipe Hreak

is a sfgnificant contributor to BWR core uncovery risk, it is believed that
the risk can best de reduced by decreasinu the likelihood of a hreak in the
SNV system pipina by an appropriate uparadina of the SDV system mechanical
fnteority assurance basis. The risk can also be reduced in a sianificant
althouah less favoraple or desirable way by imoroving the reliapility of the

break isolation arranacements.



Appendix 3

INSPECTION REPORT FOR LaSALLE COUNTY STATION s
AED
UNITED STATES

NUCLEAR REGULATORY COMMISSION

REGION I11
799 ROCSEVELT RCAD
GLEN ELLYN, ILLINCIS 80137

MR 3 res

Docker No. §
Docket No. 3

Commonwealth Edison Compaay

ATTN: Mr. Cordell Reed
Vice President

Post 0ffice Box 767

Chicago, IL 60690

Gentlemen:

Thaok vou for your letter dated ?esruarv 3, 1981, informing us of the s-eps
you have takem to correct :he asoncompliance ahzch we brought to your attestion
in Iaspection Report No. 50-373/80-48; 30-374/80-30 forwarded by our .et:er
dacted Jaguary 9, 1981. We will examine these mattars during a subsequent
iaspection.

ia your letter you requested us :o reconsider (1) whether the deeting of
January 29, 1581 should be classified as an Zoforcement Conferezce azd (2)
the che..by Level of the noncomplzance We have reconsidered the zatier
and contigue to believe the Severity Level selection is correct and tae
meeting was an Inforcement Conference.

The Severity level of these violatiops was 2ot iacreased for repeating a pre-
vious v:olatiou. It was our determination that tihe oroblems related to comtrol

rod drive svstems resulted from Beg:aaation C}4 Dagagement

control systems designed Lo assure proper plant coastruction (Severity lLevel

IV). Although a close call, we believed it was 20t a Severity level III wicla-
tiom, i.e., lack of quality assurance .rogram izplementation related %2 a

siagle work activity as shown by aultiple program implementaticn viclations

that were aot identified and correc: ed by more than ome gquality assurance/quality
control checkpoint relied upon to identify such violatioms.

-

Tae meeting is considered an Enforcement Conference because of vour 20ncom=
pliance history related %o large and small bors pipe suspemsion systams.
Had the new eaforcement policy 2ot beea in effect at the time of this
inspection, these items would have bdeea (afractions and your bistory would
Bave prompted an Zzaforcemeat Confereace. Under the aew policy we contizue
to look at past bistory, so tle same conclusion was reached. Altdougk we
took the position that the "clock started” at the time of issuance of the
revised enfor:encnt policy with respect o counting sultiple violatiocms of
Severity Level I, II, or III items of noncomplia:ce. it is necessary that
the history before issuaace of the Policy be considered in the determization
of whea %o hold an Eaforcement Conferesce.

\ ) Wy J

. TH
L ;‘ 'R :..J } v/ |
ot - .



Commonwealth Edison Company

You have stated a desire to meet with us %0 discuss snforcement.

"o
'

contact you in the agear future to arrange such a meeting.

¢c w/ltz dtd 2/3/81:

¢c w/encl:

J. 8. Abel, Director
of Nuclear Licensing

L. J. Burke, Site
Construction Superiatendent

T. E. Quaka, Quality
Assurance Supervisor

R. H. Holyoak, Statiocn
Superiantendent

B. B. Stephenson
Project Manager

Central Files

Reproduction Unit NRC 20b

AECD

Resident laspector, RIII

POR

Local PDR

NSicC

TIiC

Dean Hansell, Office of
Assistant Attorney General

- J W =S A l-

&'l JIW e "V imya
“
RYIL RITL RITQ

7 - ‘
Yia/ip Danr=lson, Speésard
2/25/81 b

wikdne M-

Sincerely,

James G. Keppler

Director

)



Commonwealth Edisen

One Firet Natonal P'aza. Shicago llinow
- Aocress mecly 10 Pos! oiice 26K

Chicage. llincis 50630

Februazy 3, 1980

Mr. James G. xeppler, Directers

Nirectcrate of Inspecticn ang
Enforscement - Regicn 111

U.S. Nuclear Regulatosy Commission

769 Rgcsevelt Road

Glen Ellyn, IL 60.i37

Subject: LaSalle County S'a"on
NRC Inspecticon Repor
80-373/30-48 and 5C- 374/30 30
NRC Qocxet NOS. $0-373/374

Jear MI. Kepp.l

In response to tne sutject imgpoection separt transmittec 2y
your Letter catec Janvary 9, 9--, aLiachec ace tep.ies to tne
apparent items of monccompliance in the Notis sf violation. The
attacned replies include our evaluat.on of guality assurance pIogram
ang managemert contIol system improvements wnich will Se Implementec

t3 precluce furtne:r vioclations of tnis type.

The primazy reasern for the vizlatisn was inagequacte
followup of correcti e acticns igentifiec in our reply to youl
srevious imspection :sepert 5C-373/ 80«20 anc 50-374/8C-13. Th
znlcecua’ fallowup sccurreg Decause the ;aSa;;e Caunty PIcject

enstsuction Maﬁagimen» gid not recugni* thelir responsizility <o
f=¢..-uo tmeir SoNtTactIr's cesign contIcl correctove actions. This
was the an.ly .aSa.-e County Constructisn Management gontsolles
santractor with extensive 3Jesign anc armalysi s sesponsisiliity.

RS
-0y €

b

Design ang ana.ys¢s acse nermally ﬂanc.'ﬂ Sy sgntracia?l control.ed
oy the LaSa..e County Project Eh*iﬂes ing o2 aﬁ.-a...n- tnezefore,
gcoanstructien Mana,emen' ‘ncs:: tly assgmec '-e cesign ang ana.ys.s

corrective actions would e '.-.cue: sy Proiect Engineering. ni
lack of respensipility for contlo. af contractss cesign activities
is unigue t3 this specific contractier.

We agree tnat our fol.owup was Aot agdeguate to assurle
timely corrective actions 0 seficisncies izcentifleg in the vencos
guality assurance program Dy tne NRC, As we statec In our Jes=tlng
on Januaty 29, 19841, “ammeonwea.th £2is2n hac pexfaormel an sugics af
tne vznQoT in May, 1780, in w~0lCh cefizisncies were igentllliec anc
mnad scheculed a reawsit oFf the vencol in Novemger, 13780 t3 taxe
sceps to correct Nnis lnaceguats rasgonse 2 2ate. A.Ihough Qs
fallawup was not timely, it €23 not s2sresant 3 Dreax3Icown i° 2uT

Quality Ass.rance pIogram.
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Respcse t2 Notice of visalation

The items of apgparent noncampliance icentified in Apcencix

A of tne NRC letter cated Janualy 9, L?81, are responcec T 2N the

following paragrapns.

ITEM 1
10 CFR 50, Appendgix B8, Critericn 11, states that, "The applicant
snall estaplish at the earliest practicacle time consistent witn
tne schnecule for accomplisning tne activities, a quallitly
as urance pregram . . " anc Criterion I, states tnat, "The
applicant may celegate tO otne:s, such as contracters, . . . tne
worx of estaclisning ang executing the gua.ity assurance pIrogram
. . ., Dut snall retain responsidility tnerefare.”
commonwealtn Eaison Company Topical Repert CE-1A, "Quality
Assurance Preogram for Nuclears senerating Station," Revisian ls,
datec Septempber 7, .58C, states in Secticn 2 that, "The quaiity
assurance programs of commenwealsn £2ison Company, Azchitect
Engineers andg Nuclears St2am Supply Systeam vencols incluce the
cequisements of ASME Sectisn 111 Article NCA-4000, the gquality
assurance criteria for nuclear power slants for Appencix 35 t2 10
CFR S0 "Quality Assurance Criteria for Nuclear Poeerl plant," ang
tne mangatory reguirements af ANSI NaS$.2, "Quality Assurancs
Program Regquirements for NucL23:r Power Plants" anc ANSI NLB.7,
"Stamgasas for Agministrat.ve contsol for Nucl2ar Powel 2lants.,"”
The recuirements are implement2c OY means of cetailag Quality
srocecures delineating the means af setailed suallty procecuses
selineating tne specific metrcgclogy T2 Se usec. In aggeitign,
ingivigual contractsrs's, fagricator's ang venser's Quasity
Assurance programs «il.l incluge tne applicacle portisns of tne
coge Stancarcs anc Appendalx 3 as cney affect tne tl.as progzam.”

trary to the acove, 22 rant=nl. Ing.,  (Zesianel 3ng

. ' 1 | s 1
ﬂhﬂw rnst tiQn n TAssectlon activita®S.

FORRECTIVE ACTION TAKEN AND RESULTS ACHIZVED

8ases an Augit 1-8C-35 (perfasmec Novemoer L., 1380 ang Novemdel
12, 1980) 2y CEco QA ang CEC2 canstcuctian review of as-lul.t
crawings, @ SL20 NG e lgtags categ Novemoe: 12, 1380 was 2335582
sy Project Comstruci.an 22 Regctaz Cant=s s, :;i ; ;;v;;if; tng
instaliation ang insgectisn 97 arety ce.atec R0 D.o.nG
e~ %a : 5 FYTET=TIT WeLLcen Novamoer .3,
UBE Lo agactar Canssolgy INC., sSOvelllS all safety Te_dile




mrinsarina gark since furtner review of the ceficiencies nctec
1N tne Novemoer 12, 1980 Stop wWork Letter ware ceterminec to 3¢
the responsidility of Reacter Controls, Inc., San Jose
Eng.ﬁee:;n; o:;an'za:x~n Subsequently, a letter from w, H
Donalgson to J. Millett was written cn Novamoer 17, 1980 ¢
identify all the open items requiring resolution. The "Actlicn

1tem List" encompassec the NRC fingings ang open items, CZC3
audit fingings, the 8. R. Snc‘ on letter cated Novemper §, 1980,
anc the CECo 0A trend analysis letter catec Novemper l4, 1980.

In response to the s o0p Work lec’es ang tne action item list,

Qiiio.- pqﬁ-.i i BE . s yiaged *main MAa/AA
Aadangh. AS 3 result, TeTImentaTIon IAsIroctien anc @

Da0u3, iggsnca were woil seas where thel>r .2/ /CC
aTrccram neegeg imgorovement., Ne WA Manua.l accenca conta.lns an
ING8x wnith L1064 re each point of the 18 point Critard
re acaresseaq. 'ne instruction Dook is ingexed L0 provide a

¢cross refarence to the Reac::: Contzel, Inme., QA Manual ang the

:qi";f;- 4...1- -‘-.g‘..".’.,q in :ne

{ -
point csiteria.

+3 P
noncampliance report are CilsCussec Ce.Qw!

rols, Inc., has prepa
g icentify vazious c:

-1 Instrsuctian For nterfaces Setween Ingineer.n
ress Analysis.

2) QA 1 6-3, Instructions for Document Transmittal fo:
Approval.

RSDA-l, Boacgau=g foo

Aggitionally, it nas oeen sstablisned that the
responsinility for the transmittal of engineering andg
gesign *ﬂ’a'ma.i:. will bDe vest 20 with the Engineering anc
Construction Manager for Reactor Controls, Inc., ang the
cognizant LaSalle County =::je:: ﬂs::ac:i:n gngineer.

2. .Si“r’ .“qp:-i’:
Reactor Cantrzols, Inc nas cevelcpes thne folliwing
procecures to contssl sesign

1 % - - o~ - Lo - [ 4 - -
1) BA 1 3.1, Interfiaces cefween Engineering and 352285
. P 1 ™ - ‘
Analysis; CA 1 3.2, Orawing Changes.



2} RSDA-1, Procecure for Re
Analysis Repcorts Sutmitt

.

Occument ContIol:

Reactor Controls, Inc., has :ecently instituteg ?_

computerizec system for controllilng cocuments 'T"T have
seen revieweg ana approved for use Ry the.r P::_ec: S
gngineer., All documents which constitute N Eng-,es.-d
Controlled Checklist (ECCL) will now 2e _nc.uced in 'nf.
camputerized system, The followling procscures implement

Reactar Control's socument control system,

[
-~

QA 1 3-2 Orawing changes

L8]
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QA - e -
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3) QA 1 S-l Procecuse contoel

-
/

8) QA 1 63 Occument contrsl system (computer)

) QA 1 6-4 Cocument control sita/shep




tnsougn Decemper 12, 1980, in orcer 0 :e:e:n;ne that all opgen
;bems were nDeing accressac. Comments on these procedures anc
tmeir response to tne acticn item list were ;.ven to Reacter
Controls at tnat time., The formal transmittal of these
procecuces was receivec on site January 12, 1981, anc are
cuscently being processec thnrough the formal review Dy CEC2 ang

Sé&L.

A preliminazy review ang follow-up of implementatlion procecures
ang tne QA Manual was performed Oy the NRC Re,;an 111 and Regign
1V inspectors bDetween January 12, 19%38l, anmg Janyary 13, 138., in
San ,csc anc at Eart! quake Engineering Systems (E335). Re3ctor

1y g’ L8C0 was
exp.aineg S0 we had not yet in ¢ forma
review ang, thecefore z

procecures fald Seen given, Some Drocecures wele
geVe.¢EQG T.‘L’ NRC '.?"S ‘3-.--4. ’ - --1.5 a C ;A"
HaF Teview was solely to keep aoreast of the Reactsr

-

ine.,/CECo0 corsective action progress.

R nc appcoval of any Reactor Con
[y

ms raised curing this NRC inspectlion were eithner in

All ite
progress O were teing revieweg anc -es.-ve.. Ihe ggsizo 3038
accsntan ¢ eiffnm , § M m seauenay
e2ut *85C 8

pa S F P «a.ees useg Jy EZS 4y =
support analysis. Sargent & Luncy is revising spec.rf.caticn
3+2922 %2 incorporate ECNS M-283.LS5 anc M-285-L5 in an
Amencment. These praviously transmittec ZONs contalnec .n LNe
sesign infssmatisn necessary for RCI to complete Tne ana.ys.s

CRRECTIVE ACTION TO AVOID FURTHER NCONCCMPLIANCE

The contract witn Reactsr Contsols is unigue, NC 2therT on.site
contractar has extensive gesign anc ana.ys-s tesponsinility
coupleg with the mormal material syyc.v ang erectisn cgntracet
The civision of responsibility witnin CEC2, that is, Enginesesing
is responsisle for cesign whnereas Construction is responsic.se
for acminmistration of sontracts wnlch csntain major flels
crect‘ar, Lea: to ampiguous contsol of tne cesign porticn of
Rll-.a. rols scope of work, As a cesult scme Oof the open
tems f: om Nr' Regcr' $0-373/8C-20; 50-374/80-.3 were N0CtC
ace*ua...y followed up :a assure successful corrective action
prics to the NRC ns.e tion recorgec in Report 30-373/80-43;
50-373/3C-30. To cesolve tnis praoblem, LaSalle County Proect
CaASTIUCLicn nas Deen given tne resgonsisility for the Svels..
agministration of Reactor Control's sont-act., Project
Engineesing ang S&L will provige assistance anc laformatoon



as necessary Dut all design ang eng ineering information
transmitteg to Reactor Controls will De t-ansn.::ec with the
nnow‘ecge of the LSC Project Construction EﬂGinee: to th

- Reacte entgol, Inc., nq‘nee:;ng ang Construction Manage:r.
S.mxlar;y. Reactor Control's engtnee:;ng ang cesign .nfa:ma:;an
will be transmitted from the Reactsr Contrasl Engineering anc
construction Manager to tne LSC P::jact Canstruction Engineser.

The previously ciscusseg Amencment to specification J-2922 will
incluce all outstancing ECNs, thus nco-so:a.ing all cesign anc
tecnnical informaticn in one package. ne estadblishment of tne
single line responsipility ang intesface Detween Reactor
Centrols, Inc., Engineering ang Constructlon Manager and LSCS
Project Constructlion Engineer compined witn the amence'
specification encompassing cutstanaing ECNs shouls impr

gesign contzol. In acgitionr, review, apprcval, andg
implementaticn of Reactor Control procecures previously
referenceg will provice the QA/GC ccontrols necessaty for cesign,
gocument control, installation ang inspection.

DATE WHEN FULL COMPLIANCE wILL 3E ACHIESVED

Full compliance is exgectes to ce achisved generally in
accorcance with tne following schecule:

3. sSuomittal, Review, anc Approval of Procecuces
2/2/81 « 2/6/8.

- Reactor Centrel, Inc., Training ang Implementation
2/2/8) - 2/6/81 (off site) 2/9/81 - 2/.3/80 (on site)

3. Pactial Life - Document Contrel, QC Inspecticn, HWCU 8racing
Detailing anc mMaterial Purchase,
2/6/81

a. Partial Life - CEA Installation
2/13/81

$. Pasztial Life - CRD WCU Bracing Erecticn

: 2/.3/81

5. Implementatiaon Augit in San Jose

g Implementation Augit - 3ite
8. Lift Stop work
2 l2 /3-



In this regara, we shall pIrovice a copy of the RCI cccumentat.

packa;e after fimal CECo approval nas Been given In order T2
expecite your review, wWe reguest, therefore, that your
verification review oe timely so that worsk can be reinitiatec
this project on tne schecule Jefineg abcve.

ITEM 2

10 CFR S0, Appencix 8, Criterion XVIII, states that, "A
camprenensive system of D.anncc and periogic auci:s shall oe
carried out %o verify compliance witn all asce ts of the Qua.
assuTance program anc to determine tne effactiveness of tne
program.*

Commgnwealtnh Eaison .ampany Topical Repszt C
ASSuT ance Program far Nuclear Cenerating 3ta
catec Septemcer $, 1380, states in Secticn U
oe :e:fo:mec oy Cammcnwealtn Eciscn Company and/c its
con%tractorss, subcontractors and veﬂcc s to ve:i‘y tne
implame- tation anc effectiveness of gua.ity programs uncel <
cognizance" ang "Aucits will Ce per formes se.s::iv-.y at vari
stages of contracts on a varying '-e guency, tasec an he nasuy
ana safety significance of the wcrk D2ing Cone to L v
samgliance anc setermine tne effactiveness of a::ce yres,
ﬂs,ec.ians. tests, process csontrols and Soccumentatic

£.l-4, "Quality
tions", Revision

)

t
)
P |

Csntrazy te the acove, audits ef Reactor Cantrols, Inec.,
acoeared to D& imaceguat2 in that tnere was no systematlc
evaluation of contractor perfeormance and aucit fingings we
resclved in a timely manner.

CORRECTIVE ACTION TAKEN AND RESULTS ACHWIEVED

( ,,L‘I-C 5’ a"a:!y

1. As ingicatec in Commonwealtn Edison's let a
$0.373/80-20 ang
ts

te

responging t0 noncompliance items In Teport
€0-374/80-13, an estatlishea program of Auci
goes exist for RCI anesite and af’-s..e activities. RCI's
of fsite activities nac ceen periocically reviewed Curing

- gcneculed aucits in May, 1577, with fa..uﬂ Jg anc close out
June, 1977; ir March, 1979, -i:n follow up anc clase out June
1979; inm maren, 1580, with follow up and close out June thicu
August 1980. This plannec evaluation grocess for off.sit
activities was in acgiticn £9 4 onesite aucits of RCI in i
in ;973. 8 in 1979, ang 13 in 1980, as well as numerous
surveillance of onesite activities, The structure of the RCI
arganization is such tnat many Cnesite Iev.ews necessitate?
evaluation af cocuments prezarec off.sit2 anc as such, ouT
sn-site audits anc susveillances were lncirectly raviewing
off-site activities.

- -
-

ity

-4,

18 t"a-, "augits will

O
ot

r“Q surveillances
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site QA schedulec an aucit of RCI'S cn-site organization for the
weex of Novemses 10. This aucit was to incluge formal rceview 2F
corrective action taken Dy RCI in response to easliss CECO
gn-site aucits. That aucit icentifieg imageguate corrective
action Dy RCI on CECc items. As 3 resylt, installaticn ang
inspection for all Safety Relatea CRD Pipe Supperts was stopped
an Novemger L2, 1980. Tnis "stop worIk" was later expanceg t2
inciuce all related Enginesring activities in San Jose. The
stop work will remain in place until Project Constructicn, with
tme concurrence of Commonwealtn E3ison QA, is satisfieg that
acegquate corcective acticn nas Seen completed.

When Commonwealtn £giscn was advisec Dy RCI tnat thney nad
preparec, in graft form, what they consicerec tne majority of
arccecures necessary to resclve commonwealth £aiscn anc NRC
anmce=ns, tne Site2 QA Superintencent anc tne cognizant PIoject
canstruction Engineer perfarmec an intensive review of the craft
socuments at San Jose. Comments wers pIovided anc in tne case
of tme zesizn intesface Jocument, total rewrite ¢f procecure was
~ecommencec. The incorporation of all comments nas seen

nletsc and submittal of reguirec documents Segan tne s2ccnc
ex of -aruasy. Following review anc approval of the necessacy
cedures, site QA plans to review the cois ctive action on

anc in San sJose prior to allowing RCI to retuzn L2 wolx.
*his will De followes Dy an extensive augit of RCI'
imp.ementatisn ootn on site ang off site promptly 3
returning T3 wolk.
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€cTIVE ACTION TO AVOID FURTHER NONCOMPLIANCE

In acgitisn %o tne Commonwealth Elliscn QA/QC P
acgressa2a in ITEM 1, anc tne implementatisn of
Depastment Memarancum #17 which was siscussec a
commonwealtn E£discn QA Department Nas deen Ie0lg
improve tne effectiveness of QA management levels i
Quality concerns. Each af thne construction sites Now Nas
superv.scry Level personnel, 2 QA Supervissrs anc a QA
Superintencent ratner than a QA SuperviscT as in the past. This
change should allow tne Site QA crganization to follow on.site
anc off.site Quality Items mole alcsaly., Mcre management
attentian %2 significant gquality mattels and conseguently
quicker rescluticn of Quality Relateqg Proclems is expectec.
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This focusing of the attention af tme responsinle CECo Fielcs
gngineer con tne GA/QC activities asscciates with a p.2jeci as
we.l as tne acministrative changes made .n tne eonguet of
activities oy tne CEC2 QA Jepariment will scevent cegyrrence of

(&)

L { : { { P
tme gcefiziancies lzent.lie®



CATE WHEN FULL COMPLIANCE WILL 8E ACHIEVED

The agministrative changes in the conmcuct af review of cn.siza
CoNtractior QA activities ras been implemented, incluging tne
accition of a Site QA Superintanmcent. Final reviesw ang
acceptance of the RCI QA/QC Program charges will De completes as
cefined in ITEM 1. The CECo QA verificaticn augit of RC!

0y

promptly after tne stop work orser Ras seen liftea.



