LONG ISLAND LIGHTING COMPANY

: j-‘xa’réuzﬂg SHOREHAM NUCLEAR POWER STATION
PO BOX 818, NORTH COUNTRY RCAD ¢« WADING RIVER, N.Y. 11792

March 18, 1981
SNRC~546

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
J.S. Nuclear Regulatory Commission
dashington, D.C. 20555

SER REVIEW
Shoreham Nuclear Power Station - Unit 1
Docket No. 50-322

Dear Mr. Denton:

The enclosed information reflects the understandings we have reached
with members of your staff addressing their concerns related to the
review of the Shoreham docket. This information will be formally
incorporated into the FSAR at a later date.

Very truly yours,

’

Sl o ot
;/éé—a F. Novarro

L

Project Manager
Shoreham Nuclear Power Station
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ICSB - 14 - ESF Reset Controls

Pequest 222-88:
Several instances have beenr reported where automatic closure of the contain- : W
ment ventilation/purge valves would not have occurred because the safety
actvation signais were either manually overriden or bypassed (blocked) during
normal plant operations. In addition, a relatsd design deficiency with
regard to the resetting or engineered safety feature actuation signals has
been found at several operating facilities whers, upen the reset of an ESF
signal, certain safety related equipment would return to its non-safety mode.

Specifically, on Juna 25, 1978, Northeast MNuclear Energy Company discoverad
that iatermittent containment purge operations had been conducted at Millstone
Unit Mo, ¢ with the safety actuation signals to redundant containment pucge
isclation valves (48 inch butterfly valves) manually overriden and inoperable.
The isolation signals which are required to automatically close the purge
valves to assure containment integrity were manually overriden Lo allow purging
of containment with a high radiation signal present. The manual overridas
circuitry designed by the plant's architect/engineer defeated not only the high
radiation signal but also all other isolation signals to these valves. To
manually override a safety actuation signal, the operator cycles the valye
control switch to the closed position and then to the open position. This
action energized a relay which blocked the safety signal and allowed manual
operation independent of any safety actuation signal. Tnis circuitry wes
designed to permit the opening or certain vilves after an accident %o allow
manual operation of required safety eguipment.

On September €. 1978, the starf was advised that, as a matier of routine, Salem
Unit Mo, 1 had teen venting the containment tirough the containment ventilation
system valves to reduce pressure. In certain instances this venting has occurred
with the containment high particulate radiation monitor isolation signal to the
purge and pressure-vacuum relief valves overridden. The override of this contain-
ment isvlation signal was accomplished by resetting the train A and B raset
buttons. Under these circumstances, six valves in the containment vent and

purge systems could be opened with the radiation isolation signal present. This
override was performed after verifying that the actual containment particulate
levels were acceptable for venting. The licznsee, after further investigation

of this practice, determined that the reset of the particulate radiation monitor
alurm also overrides the containment isolation signal to the purge valves such
that the purge valves would not have automatically closed on &n emergency core
cooling system (ECCS) safety injection signal.

A rei-ted design deficiency was discovered during a review of system operation

following a recent unit trip and subsequent safety injection at North Anna No. 1.
Specifically, it was feund that certain equipment important to safety (for example,

central room habitability system dampers) would return to its non-safety mode |
following the reset of an ESF signal. |

In addition, any utilities do not have safety grade radiation monitors to
initiate containment isolation.

223-88




SAFETY SIGNIFICANCE 223 24

The overriding of certain containment ventilation isolation signals could

also bypass other safety actuation signals and thus prevent valve closure

when the other isolation signals are present. Although such designs may be
acceptable, and even necessary, to accomplish certain reactor functions, they are
generally unacceptable where they result in the unnecessary bypassing of safety
actuation signals. Where such bypassing is also inadvertent, a more serious
situation is created especially where there is no bypass indication system

to alert the operator.

Where the resetting of ESF actuation signals, such as safety injection, directly
causes equipment important to safety to return to its non-safety mocde, protective
actions of the affected systems could be prematurely negated when the associated
actuation signal is reset. Prompt operator action would be required to assure
that the necessary equipment is returned to its emergency mode.

The use of non-safety grade monitor to initiate containment isclation could
seriously degrade the reliability of the isolation system,

STAFF POSITION

It is our position that, in addition to other applicable criteria, the following
should be satisfied for all operating license applications currently under
review:

1) The overriding of one type of safety actuation signal (e.g., particulate
radiation) should not cause the blocking of any other type of safety
actuation signal (e.g., iodine radiation, reactor pressure) for those
valves that have no function other than containment isolation.

2) Physical features (e.g., key lock switches) should be provided to ensure
adeguate administrative controis.

3) A system level annunciation of the overridden status should be provided
for every safety system impacted when any override is active.
(See R. G. 1.47).

4) The following diverse signals should be provided to initiate isolation
of the containment purge/ventilation systems, containment high
radiation, safety injection actuation, and containment high pressure
(where containment high pressure is not a portion or safety injection
actuation).

5) The instrumentation systems provided to initiate containment purge
ventilation isolation should be designed and qualified to Class
1E criteria.

6) The averriding or resetting of the ESF actuation signal should not
cause any equipment to change position.

223-88a



Accordingly, you are requested to raview your protection system design to determine

its degree of conformance to these criteria. You should report the results of
your review to us describing any departures from the criteria and the corrective
actions to be implemented. Design departures for which no corrective acticn

is planned should be justified. The following definitions are given for clarity.

a) Override: The signal is still present, and it is blocked in order to
perform a function contrary to the signal.

b) Reset: The signal has come and gone, and the circuit is being
cleared in order to return it to the normal condition.

Response:
Following are the responses to the Staff positions above:

1) Within the NSSS design scope, there are no overrides or one type of
signal which would result in the blocking of another safety actuation

signal for valves that have no other function than containment isolation.

I should be noted that within the AE's design scope, one exception
exists to the above design approach whereby SRV air supply inboard
isolation and SRY normal air supply isolation valves are closed upon

a safety injection signal, placing the SRV's on their emergency

bottled air system. After approximately 10 minutes, the operator has
the cption, if the normal air system is present, to override isolation
and revert back to the normal air supply. This will save the emergency
air supply for further needs.

~ro

Automatic action of engineered safety features(ESF) can be overridden
in two ways:

(a) Lockout functions - The lockout function is accomplished with
pull-to-lock control switches. The lockout function is used for
maintenance of a system or component, i.e., pump breaker. Once
in "Lock-Out" the auto and remote manual controls are overridden.

(b) Manual Override of an automatic action of an ESF System - The
following systems have overrides: Nuclear boiler, residual heat
removal, core spray, reactor core isolation cooling radwaste,
reactor building standby ventilation, control room A-C chilled
water, compressed air, and control room air conditioning systems.
The manual override allows the operator to secure equipment that is
no longer needed or for reasons indicated on Table 223.88.

The capability to manually override safety system initiation signals
after completion of accident or transient mitigation, is necessary to
allow other modes of system operation. These overrides place system
control in the hands of the control room operators, utilizing normal
equipment controls. Keylocking of these controls would creatly reduce
operator capability to respond to abnormal events.

223-88b






Resetting of ESF actuation signals will cause the following containment
isolation valves to open rather than remain closed:

a) Reactor water sample valves.

b) In addition, the RHR Heat Excanger sample line valves which are contain-
ment isolation valves during the RHR shutdown cooling mode will
also reopen.

223-88d
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RSB-10 - RCIC TEMPERATURE SET POINT

"Show how the design of the RCIC protection system prevents
unintentional shutdown of the system, when the system is
required, because of spurious ambient temperature signals
from areas in and around the system (especially in the RCIC
pump reom)."

Response:

The unintentional shutdown of the RCIC System has bee.
precluded by the selection of temperature sensor 12 .tions
based upon both the postulated break points %7 tne steam
piping cystem and the building ventilation intake points.
As a result of this selection, the temperature elements
measuring ambient air temperature are not located in and
around the actual equipment. Also, it should be noted that
the RCIC equipment is not located in a room or cubicle.
Shoreham's reactor building is configured in a large open
area on the elevation this equipment is located on. The
RCIC system steam leak detection temperature sensors are
essentially looking at an open area resembling a plenum. In
addition, the temperature setpoint for alarm and system
isolation has been specified as 30F above the ambient
temperature. This allows a margin for localized heat up

without sacrifice of response time for lead detection. /ctual
temperature settings will be determined during the startup test

program,




ETSB Humidity Cuntrol

INSERT A

The contrel room air conditioning system is designed to maintain
relative humidity of less than 60 percent. This is an inherent
design feature of the system due to high internal sensible heat
load and relatively small latent heat load (maximum of 10 pecple).
Dutside air of 500 cfm during normal operation (1,000 cfm under
accident condition) does not contribute significantly to the
control room latent heat load. Moreover, a control system is
provided for denumidification to ensure the design temperature

and humidity is not exceeded.

INSERT B

Under design operating conditions this mixture of airstreams results
in a relative humidity of the air entering the filter trains, less
than 70 percent, thus precluding the need of a preheater in the
filter trains.




ETSs3 - Humioiry
SKPS-1 FSAR CONTED

9.4 AIR CONDITIONING, HEATING, CCOLING, AlD VENTILATION SYSTEMS

9.4.1 Control Reoom Air Conditioning (CRAC) Systenm

9.4.1.1 Design Bases

The control room air conditioning system provides wventilation,
cooling, and control of maximum relative humidity. The aix
cond: tioning equipment is designed to:

1. Provide  temperature and humidity contro2l 75 F and
60 percent maximum, respectively, and to control thz air
movement for personnel comfort and eguipment
performance.

2 Maintain a positive pressure above atmosphéric pressure
to prevent air leakage into the main control room during
isolation.

3. Have the capability of shunting the supply air to the
main control room area through a special filter <train
containing charcoal filters during accident or main
control room isolation modes.

L. Have the capability of operating during normal,
shutdown, and design basis accident (DBA) conditions
without loss of function.

Se Provide radiation monitoring of outside air supply.
The main control room air conditioning system and chiller room
ventilation system are safety rclated and designed to Seiagmic
Category I requirements. The toilet and kitchen exhaust fan is
not safety related.

9.4.1.2 System Description

The main control room is served by two 100 percent capacity
redundant air handling units (one operating and one sparej. Air
tor the control room kitchen and toilet areas is also provided by
this system (Fig. 9.4.1-1). Each unit consists ot a ¢filter
assembly, cooling coil, fan, and dampers. The units discharge
air into a common duct, then to the distribution ductwork and
supply registers in the area. Air intakes and exhausts are
tornado missile protected. The supply air is cooled by chilled
water cooling coils. Two redundant chilled water supply systems
are provided as described in Section 9.2.9. The Xkitchen and
toilet area is exhausted by a serarate fan and exhaust duct
system.

INseRT 5 —>
To filter the control room outside air supply, two 100 percent
standby air filter trains are provided with one serving as a
spare. Each filter train consists of the following principal
components:

9.4-1 Revision 16 - April 1979



iPS~1 FSAR

1. Filter cabinet assembly consisting of steel {rame,
filter meunting structurss, access doors, covering, and
suppozts.

2a Dry media type prefilter.

3. High efficiency particulate ir (HEPA) filter bank
located downstream of the prefilter.

b, Charcoal filter bank for radio-iodine ebsorption.

e Finzl HE?A filter bank loccated downstream of the
charcqal £ilter bank for removal of charcoal fines from
the discharge ailr stream.

©. Filter instrumentation consisting of flow and pressure
dlfgerentlal switches, transmitters, and alatms to
facilitate monitoring and testing filter operation.

The HEIPA filters have a ninimm efficiency of 99.97 percent by
dioctylphthalate particulate (DOP) testing and are capable of
operating at 250 F and 100 percent relative humidity.

The charcoal filter bed is capable of removing 95 percent of
airborne radicactive iodine (I ) and 95 percent of methyl iodine
at the design flow of 4,000 cfm. Booster fans are included in
the svstem to overcome the increased resistance of the filter

trains.

Puring normal operation, supply air is filtered by prefilters and
50 percent minigum average dust spot efficiency filters (Mational
Bureau of Standards atmospheric). In addition, during an
accident condition, provision is made to zroute a mixture of
7000 cfm outside and 3000 cfm recirculated air through the

charcoal filter trains./t_ INSERT B

Two Sseparate outside air intakes are furnished to provide
alternate sources of outside air. The intakes are located soO
that one of the intakes continually ensures clean air for the
control roocm pressurization. One intake is located on the west
wall of the control room building, and one intake is located on
the east wall of the turbine building. The air intakes are
located approximately 450 ft apart, and approximately 160 degrees
apart in relation to the plant exhaust ané offgas vents. The air
intake located on the east wall of the turbine building is shown
on Fig. 9.4.71-2. This duct is 14 in. standard weight carbon
steel pipe, welded or leak tightness, up to isolation valve
MOV 031A andéd MOV O IB(Fig. 9.4.1-1) located in the BVAC
equipment room. This duct is routed through the turbine building
at el 63-0. The pipe is seismically analyzed.

accident conditions, one of +he redundant control room
train booster fans will be started, and
through the charcoal

During
standby air filter C
outside air will Dbe automatically routed

9.4=2 Reviszion 3 - liovember 1976
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RECUEST 223.79 (5.4.10.3):

e

Expand the discussion on safety evaluation in Section 9.4.10.3
to include possibility of the accidental release of any of the
stored gases menticned in Table 9.5.9-1 and the possible affects
on diesel generator operaticn such as reduced power capability
and difficulty in starting.

RESPONSE

e

The response to this request is incorporated in FSAR Section
9'4'10.3.



FPse-2
SHPS-1 FSAR

thermostat, located at the exhaust air outlet, modulates the
dammpers to maintain desired rocm temperature. Each supply fan
runs when 1its associated diesel is running and stops when 1i¢3s
associatad diesel i1s stopped. kLach fan is powered £rom the
normal power supply or, on loss of offsite power, from the
emergency bus associated with its diesal.

Normally, when a diesel is not running, ventilation is provided
by a separate 1350 cim exhaust fan and associated exhaust air
fire damper for each room, sized for 1 cfn/ft2 of flcor area.
Supply air is provided by infiltration.

Heating for each room is provided by electric unit heaters
concrolled by a room thermostat. Unit heaters will not bs
running when diesels are running, as waste heat from the diesels
will maintain minimum room .emperature.

9.4.10.3 Safety Evaluat:oun

The diesel generator supply fans, ductwork, and dampers are
designed to Seismic Category I regquirements. The wventilation
systems are tornado missile protected. Each ventilation system
is provided with standdy power from the emergency diesel
generator which it serves. Redundancy tfor single failure is
achieved through three separate ventilation systems. Thus, if a
ventilation system should fail and its associated diesel, at the
discretion of the control room cperator, has to be shut down due
to high ambient temperature, the two remaining diesels have the
capacity to achieve a safe plant shutdown.

The electric unit heaters and the normal ventilaticn exhaust fans
are not safety related.

The fire protection system for the diesel generator rocm is
provided by a CO, total flooding system. Should an accidental
discharge of CO, occur, the ventilation system will continue
exhausting the air and fumes at the opposite end of the control
building from the air intake. If CO, is initiated either
manually or automatically, the tans will stop and will not start
again unless fire protection initiation logic is reset in the
main control room. When reset, fans will start automatically.
Additionally, combustion air for the diesel engine is ducted from
the outside air intake directly to tne engine and therefore,
diesel operation is not affected by an accumulation of fumes

within the room. INS E RT a
Rupture of the CO, storage tank will not atfect emergency diesel
cperation due to the lamited supply of CO, contained in the tank.
The combustion air intake and diese]l exhaust are on opposite sides of
the control building, approximately 80 ft apart, Additionally, the

exhaust is dischargad above the buildin roof in a westerly
direction as shown on Fig. 3.8.4-7, Thus, it is highly improbable that

9.4-24 Revasion 19 - September 1980
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INSERT A

The onsite storage of gases under pressure is tabulated in
FSAR Table 9.5.9-1. 0Of the gases listed, only carbon dioxide
and propane are stored in the vicinity of the diesel gsznerator
rooms. All other gases are remotely lccated.

ity of propane (2-100 pound bottles each contain~

is located outdcors on the east side of the control
g (auxiliary boiler room) at el 20-0, The nearest
diesel generator room is located approximately 40 feet away

from the propane storage. The cvlinders are equinped with relief
valves and the guantity of gas which would be discharged through
a relief valve is small. The diesel generator room air intake
hcods for both combustion and ventilation are located ¢on the west
or opposite side of the control room building and therefore would
not be affected by an accidental release from the propane storage
bottles.

A small qua:
ing 855 sc

A carbon dioxide (CO,) storage tank is located outdoors at el
15-6 on the west side of the control room building. Outdoor air
intake hcods for diesel generators 101, 102, and 103 are leccated
at approximately 82, 32, and 57 feet, respectively, scuth of the
CO, tank. The intake hoods are elevated 15.5 feet above the tank
eleévation. The grade at the location of the tank is away from
the diesel generator rooms,

The CO, storage tank (12.5 tons capacity or 225,00. scf gas
equivaient)is designed, manufactured, tested, 2nd inspected in
accordance with Section VIII Division 1 of +'.e ASME Boiler and
Pressure Vessel Code. The tank is eguippe with a system of
multiple safety devices and is monitored :.d alarmed in the control
room for high ané low pressure and for low liquid level, Since the
diesel generator air intake hoods are separated from the CO; storage
tank by a significant distance, accidental release of COj; will have
no adverse affect on the starting or satisfactory operation of the
diesel generators.



CSB-3 PURGE SYSTEM NUCT

As requesteg by the NRC, the operation of the containment
isolation valves on the Containment Purge and vent Lines have
been evaluated as they relate to the integrity of the purge
system duct work outside containment. The 18-inch purge valves
and the six-inch vent valves, as indicated on the FSAR Table
6.2.4-1, are in a normally closed position. Thus, a DBA

would not pressurize the duct system. There are, however,

as designed, times when the six-inch vent isolation valves are
opened to perform the vent system function. These quick

acting air operated valves (IT46*AQ0VO78A & B) have been designed
to satisfy the requirement of BTP (CSB 6-4, with closure times
not exceeding five yeconds. It is estimated that these vent
valves would be in an open position for operation no more than 60
hours per year.

The ductwork beyond the isolation valves of the primary containment
venting system has been reviewed concerning the effects of escaping
air and steam from the drywell caused by a design basis accident
(OBA) before the isolation valves are fully shut. The ductwork

in question is not required to be serviceable after an accident

and is not designed to withstand the effects of a DBA pressure
increase. Loss of integrity of this ductwork system will not
affect any safety related equipment since there is none located

in the immediate vicinity of the ductwork. This scenario has

no effect on plant safety and the components affected are not
required to operate afterwards. No further action is required.
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TABLE £,2.Lk-1 (CONT'D

HOTES !
11, Special eir testatle check valves with & positive closing feature are
desizned for remota testing during corasl operation o aisure
mecnanical aperability of the valve dise. The remoie testing featwre
will ouuse only & partial movement of tne dise, into tne flow streas,
witr orly & miner effect on flow, Lpon receipt of an isvistion signal,
tise actustor spring force will either csuse 2 glignt reduction in flow
when the feedwster system is availatle or cause the valve to close, t
pro-iding & positive closure @iffarential pressure on Lo geated dise, ;
wher the feedwmter flow iz not svailatle.

12. Tais velve will open when both & low reactor pressure vessel pressure
and an acecident signal are present,

13, The moter operator of shig velve i3 keylocked cpen during norzal
opersating conditions.

14. Treversing In-Core Prote (TI?) Eystea

Wnen trhe TIP system catle is inserted, the vell valve of the selected
tubte opens automatically so thnat ine prove and catle =ay advance.

A maxizum of four wvelves may be cpered at sny one tize to corduct

the calitration, and &ny one guide ture is used, &t rost, & Tew hours
per year,

1f closure of the line is required during calibtration, s indicated
vy & containment isolation sigral, the catle is autosatically
retracted and the bell valve closes sutomatically after cospletion
of cable withdrawal K To ensure jzolation capability, if & TIP

catle fails %o withéraw or & tall valve fails to close, en explosive,
sheer velve is installed in each lize, ijpon receipt of & remote
sarual cignal, this explosive valve will sheer the TIP cable and
seal the guide tube,

15, All unused penetrations (designated "Spare”) are capped and seal
welded,

16, Walve will close on system high flow, i

Pt 17. 1lsolation signals A or F will initiate the reactor tuilding standly
vestiletion eystem wnich in turn isclaves the purge eir isoletlion
valves,

12, This valve will open when both & low differential pressure ecroas
the valve and an sccident signal sre present,

|7. \SOLAT)ON SieNALS B OR F WiLL INITIATE
THE REACTR BUILDING STANDBY VENTILATION
SYSTEM [RBSVS] AND SIMULTANEOUSLY, THROUEH
A LOCKOUT RELAY ISOLATE THE PURGE AIR
ISOLATION VALVES.




MTEB - 1 - CRD Return Line Modification

The information requested regarding the removal of the CRD line has been
submitted for NRC Staff review via the following General Electric (GE)
documents:

a. Letter of March 14, 1979, G.G. Sherwood (GE) to V. Stello and
R. Mattson (NRC) regarding calculation of CRD system return flow
capacity;

b. Letter of April 9, 1979, G.G. Sherwood (GE) to V. Stello and R. Mattson
(NRC) forwarding results of CRD system solenoid valve endurance
testing;

¢. Letter of May 1, 1979, G.G. Sherwood (GE) to V. Stello and R. Mattson
(NRC) forwarding results of CRD system solenoid valve performance
testing; and

d. Letter of November 2, 1979, G.G. Sherwood (GE) to R.P. Snaider (NRC)
forwarding additional information requested regarding CRD hydraulic
system performance, especially with regard to corrosion products
emanating from carbon steel piping.

e. Letter of November 27, 1979, G.G. Sherwood (GE) to R.P. Snaider
(NRC) forwarding a) results of analyses of boil-off rates and CRD
pump makeup capability for plants not previously addressed including
the 218" BWR 4 RPV applicable to Shoreham, and b) a draft procedure
for optimizing CRD pump flow to the reactor.

The above submittals have been reviewed and accepted by the NRC Staff as
indicated in the following documents:

1. Letter of January 28, 1980, D.G. Eisenhut to R. Gridley regarding
G.E. submittals a through d above.

2. Letter of February 11, 1980, D.G. Eisenhut to R. Gridley regarding
G.E. submittal e above.

These NRC letters required certain additional modifications for plants which
chose to remove the CRDRL without rerouting. The modifications applicable

to Shoreham are addressed below. In addition, during preoperational testing,
tests will be conducted to verify proper operation of the CRD system, to
determine return flow to the reactor vessel, and to confirm the flow rate to
the CRD system with concurrent two-pump operation,

NRC MODIFICATION

4a. Installation of equalizing valves between the cooling water header and
the exhaust water header.

SHOREHAM RESPONSE

In order to assure satisfactory system operation with the single failure of an
equalizing valve, the proposed design modification will include the addition
¢f two ecualizing valves installed between the cooling water header and the
exhaust water header 1in a paralle! configuration. The failure of either
valve will not impair CRD operation for any foreseen operating or accident
condition.

MTEB - 1 - 1



NRC MODIFICATION

&b. Flush ports installied at high and low points of exhaust water header
piping run if carbon steel piping is retained; and

SHOREHAM RESPONSE

For Shoreham all lines are made of stainless steel.

MRC MODIFICATICN

3¢, Replacement of carbon steel pipe in the flow stabliizer loop with
stainless steel and rerouting directly to the cooling water header.

SHOREHAM RESPONSE

For Shorenham a1l lines are made of stainless steel.

NRC MODIFICATION

$. Each licensee must establish readily-available operating procedures for
achieving maximum CRC flow to an otherwise isolated reactor vessel.

SHOREHAM RESPONSE

Readily available operating procedures for achieving maximum CRD flow will be
prepared.

NRC MODIFICATION

Provide one or two meters capable of reliable direct measurement of one and
two pump flow.

SHOREHAM RESPONSE

The primary function of this system is not to provide make-up water to the RPY,
In addition, this system is not classified safety-related. Accordingly,
we consider that these additional meters are not required for safety.

MTEE - 1 - 2
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PRAOJECTS DIivislo
TAIC COMPANY, 173 CURTNER AVE, SAN JOIE, CALIFCRNIA 85125
MC 632, (403) 523-5040
March 14, 1978 Wy
U, S. Nuclear Regulatory Commission
Office cf Nuc’:ar Keactor Pegulation
washington, D. C. 20355
Attention: ir. Victor Stello, Jr., Director
Division of Cperating Reactours
Mr. R. J. Mattson, Director
Systems Safely 5
Centlemen:
SUBJELT: CONTROL ROD DORIVE (CRD) RETURN LINE REMIVAL
References: 1)  January 27, 1978 letter, G. G. Sherwood (GE) to

E. G. Case (NRC), same sudbject
2) July 14, 1578 letter, G. G. Sherwocd (GI) to V. Stelle
(Ni.C) and R. J. Matt ! j2ct
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The referenced letters acdvised the NRC of Ceneral Elactric's intention
to delete the CRD return line. This changs results frem GE's Tinding
that al1 functicnal r=‘ui'°“°n:s of tha C20 system c2an be met without
this line. Gf requests MNRC cencurrence with this change

During subsegquant ciscus sions with NRC staff, it was agresd that tha
proposal should be evaluated for its effect upen tha capadility of the
CRD pump(s) to supply hx'n-p*e>s ;re water t2 an isglates reastor vassel,
GE performed analyses to cetermine water-injection czpabilities of
present and proposad designs, assuming in both cases that all prictical
valve adjustments to optimiza ficw (Lhose wiich an oDerator Can make
from outside the primary containment) have been accomplished

To assess the effect of this change, GE calculated the injection rate
that would result for various Prcc:.... lines and plent sizes, and these
are sho«n in attachments 1A, 18, 1C, 10, 1€ and 1F to this letter,
Attachment 1A is a tabulation of boil-off rates and make-up capsbilities
and the others are curves of water levais and time following scraem for

different rake-up Tlow rates. [n &ach samplie presented, tha loeest
curve (designated "A") represents the minimun Tlce needed tc ke2p tha
core covered, while the remaining curves incicate trends with higher

[
1



3

GENERAL &3 ELECTAIC

U. 5. Muclear Ragulatory Commission
Page 2
March 14, 1379

injection rates (typically 10 to 20 GPM increments). The values pra-
sented in attachment 1A have resulted from caiculaticons based upon the
conditions and assumptions shown in attachments 2 and 3. The values in
attachments 1A through 1F and attachments 2 and 3 have been reviewed
and verified since the initial calculations were presanted during the
May (978 meeting with NRC staff. The verification process covered the
following:

1. Calculation model of CRD injection and vessel boil=off,

2. PModel input data including hydraulic coafficients, pump and valve
characteristics, and decay heat.

3. Assumptions made,
&. Calculation of results.

Certain sizes and product lines were selected as representative and
included in the attachments as examples. For those plants which request

removal of the CRD return line, additional calculations miy be necessary.

Data presented for BWR 4 and BWR 6 plants ara for bounding plant sizes
in either product line. ¥ithin a given procduct line, sensitivity to
return line deletion is primarily a function of the number of conirol
rods in a plant. Hence, the sensitivity to deletion of the return line
for other plants within these product lines is expactad to lie within
the range given. There appears to be no reason why BwR 5 sensitivity to
return line celetion is not cemparadle to those for 8wWwR & 2nd EWR 6.

A -

Also, enclosed as attachments
which have been review2d per ¢
replace earlier versicns present inrg
staff). These revisions reflect tha role played by CAD systen flow
during the repressurization phase of the Browns Ferry incidan
temporary lpss of relief valve function. While the material 2
ttachments hus not Lesn spacificaliv veritiad, it aspears to e 2c

L2
ably accurate in view of the verification of the previous analysis.

a
’
. -
13

8§ and 6, are 2opies of transoarencias
cussions with NRC staff (ang wnich
ed at the August 1973 meetin

in thes?2
-

Summarizing this information, GE concludes that the capability of tns

CRO system to provide water to the reactor vessel is not significantly
affected by removal of the CRD return line. The line has been deleted
from the BwWR/6 desi.:, and GE proposes that it should Se removed frea

other plants as the means of reducing stress corrosicn prodlens.

.






218 BwWR/6
251 BWR/6
251 EWR/5
183 EWR/4

251 BWR/4

®Limited by pump runout capacity

k%Not a design

O

ATTACHMENT 14

O

RELATIVE INJIZCTION FLOW RATES (G=M)

ONE PUMP TWO pLMpex
Present Proposed Present Procposed
Design Des®an_ Design Casicn

180 160 v, 240 200
180* 170 245 215
170 135 295 175
180 i 110 315 120
180* 165" 345 205

requirement. Assumes
two pumd operation is viable.

PLANT

218 BWR/®
251 BwR/8
251 BWR/S
183 BwR/4
251 BwR/2

Minimum Makeup Flow to XKeep Core Covered (GPM
CRD Pumd is Sole Scurce 40 Minutes After Sepa

165
215
180

95
180

(A1) cata have bezen rounced off %o the nearest © gom)

ALS:mm/117
3/14/73
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GENERAL (A1) PRODUCT | JHES)

(1)

(2)

(3)

(4)

(5)

(6)

7)

O : £
ATTACHMENT 2 SuEeT 1 oF 3

N vnars ~ ey ’.’\ ~ raAaw e 7-\
ANALYSIS OF IPAXF- CAPLZTLITY

Sttt A i, Y A._A

TEM COMYITIOSS MAnEl BN

-

REACTOR PRES “35 AT FELIFz “ALVC SAFETY SETPOINT + 15 pst
TCLtIn’.\l;C +

SINGLE PUMP AND DUAL 108 WITHOUT REGARD TO
POSSIELE S’ Tluu DRES

PUMP DISCHARGE PRESSURE ASSLYED ECUAL TO PUMP TDH AT

i i b v v oW

RATED FLOW
DRIVE WATER FILTER CLEAN
THIS ASSUNMPTI

O IS EASED CH THE EXISTENCE OF CLEAN
FILTERS INSTALLED IN A PARALLEL-PIPED STANDBY FILTRATICH
PATH, TRANSFER IS READILY ACHIEVED BY CPENING TWO GATE
VALVES, THERE ARE N0 OTHER FILTERS IN THE INJECTICH-FLOW

PATH.,

EMPHASIS 1S ON COMPARING PRESENT DESIGH WITH PROPCSED

DESIGH

ASSL‘OD-’f‘sc" "C! H:D .,r\ M= a1 1™ DD“‘"\""'\ r\"ﬁl'ﬁt pit i~y

.vHQ b IV TRInLILE 'R Vo uht).v‘ i'uvrl

MORE THAN PRESENT DZSIGN

CRD SEAL LEAKAGE QUANTITY BASED ON ACTUAL DESIGYN AND/CR
TEST DATA

A Semrs/R?T
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GENZR
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ATTACHENT ¢ SHEET 1 oF 3
AUALYSIS 0F MAKE-UP C2PaR1I ITY

Ay Plt ,..\|.. W'vh .- \;‘*-\-—‘ ™~
sx:T | i 17 i Y ! —‘
Sl d Lt .

AL (AL PRODICT LIMES) 3

(1)

(2)

(3)

)

(5)

()

(7)

REACTOR PRESSURE

AT
TOLERANCE + 20 ps1

RATICH WITHOUT REGARD TO
T

PUMP DISCHARGE PRESSURE ASSUMED EGUAL TO PUMP TDH AT
RATED FLOWS

DRIVE WATER FILTER CLEAN

THIS ACSUH?TIuJ IS ASED (il THE EXISTENCE OF CLEAN
FILTERS INSTALLED IN A PARALLZL-PIPED STALDBY FILTRATION
PATH, TRAN "'R IS READILY ACHIEVED BY OPENING TWO GATE
VALVES, THERE ARE MO OTHER FILTERS IN THE INJECTICH-FLOY

PATH,

MPHASIS IS ON CONPARING PRESENT DESIGH WITH PROPOSED

DESIGi{

hsﬁ,ug?'h\ﬂ - - i ol sl s i) a L sen] Sy-.uq
- s 4

4ot 16 __J TJ P T il Ve e 10t “Uun
MORE THAN PRESENT DESIGH

CRD SEAL LEAKAGE QUANTITY BASED ON ACTUAL DESIGN AND/CR
TEST DATA
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(1) SCRAM VALVES OPEN
(2) PUMP TEST BYPASS CPE!

(3) MANUAL DISCHARG

(BAR/4's QNLY)

m

(4) SYSTEM FLOW CONTR2L VALVE (FCV)
. COOLING WATER PCY, REM¥OTE NMARUAL AND BACKUS

( OPEN POSITION

LD /1

(1) SCRAM VALVES CPE!

-

(2) RZMOTE SYSTEM FCV, IRIVE WATER

A

PCV FULL OFEii

-
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PRESSURE CONTROL VALVE (PCV) CPEN

RIVE WATER PCV AiD
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(1)

(2)
)

(%)
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BASIS FUR BOI

fam Jprase -»-: :\r—(\T -:. (y EMsAN L e o
- RS
(al 'b Wwlne 43/90 ) it X Bk it B Ln-f"’_ ‘l-—l) +L¢~'J & i ( Tt

CURJCS

- INCLUDING: EFFECTS CF ACTINIDES

2-YEAR AVERAGE CORE EXPOSURE

EXPOSURE USCD WAS THAT A
CYCLE (RI'R 5 & 6) AiiD AT
RELCAD CYCLE (un~ ). PO
AT RATED POYtR.

T EiD OF FIRST
DOF A
2R HISTCRY

ASSUMED CORSERVATIVZ TWD YEAR AVERAG
EXPOSURE. "AVERAGE" MEANS CORE WIDE
AND TIME AVERAGE,

FINITE IRRADIATION EFFI
PROPORTIOIS, HENCE E;FEG PLQ FIS

DECAY HEAT WAS CALCULATEZD BY TAKING
THE ENERGY PER FISSICH PER ISOTGPE Ti
ISOTCPIC COWRQSITICH AT END CF CYCLE.

FULL REACTOR POWER AT SCRAM

ORMAL WATER LEVEL ABOVE TOP OF ACTIVE FUEL (TAF)
CRD SYSTEM BECCMES SOLE HIGH Fn-.‘vii WATER SOURCE-

REACTOR WATER AT SATURATION TEMP AND PRESSURE (PRESSURE =

RELIEF SET POINT +15 psts TOLERANCE)

-

ALS:rRM/980
3/15/79
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BROWNS FERPY FIPT DOCLMENTED FACT

FROM NAC REPORTS DASED O TESTIMON
OF CONTROL R3CM STAFF
TIME - LAPSE
FIRE REPORTED 1235 HRS

16 MIN.
REACTOR S~

(MANUAL 1 .1':A

-—‘ '\1

5&) “ 1251 KRS
5 MIN.

ALL HP CCOL::G LOST EXCEPT CRD "LMP 1256 HRS
34 MIN,

REACTOR ELCWDOWN CCMMENCED 1330 KRS

CONDENSATE :C:Sf:ﬁ pUMP STARTED (1 OF 8 L.P. 15 MIN.
HIGH FLOW PUMPS) RZACTIR F?;ES.?E 2ELOW
350 PSIG MIN. WATER LEVEL 48" ATAF REACKID 1345 KRS

12 MIN.
LEVEL STASILIZED AT 200" ATAF (i.e. NORMAL) 1357 HRS

CRD FLOW CURING POST SCRAM PERICD 100 GPM
(AT FULL RZACTOR PRESSURE)

BOOSTER PUMP FLOW AT 350 psi 10,000 GPM TOTA
(BULK BYPASSED TO PUMP SUCTION

REMOTE MANUAL CONTRCL OF RELIEF VALVES LOST
DUE TO MALFUNCTION OF CONTRQL AJR SOLZNIID

VALVES. 1810 ERS

LEVEL AT 217" ATAF. PRESSURE AT 200 PSIG

AND RISING n30 MIN.

4" MAIN STE-M LIN G
STEAM T0 SUPPRESS Q0L. PRESSURE 420
AND RISI%G 2150 MIN.

ML

E ORALK OPENED VENTIN
= 108 P
.

RELIEF VALVE REMOTE MARUAL CONTROL RESTORED. 2130 HRS
-~ ] (V1T bt M adh <o /in n - -
BLC”J:““ ’: -’-:-’iu;: \& " S) P "\‘ f)q aur-

RECORDED €00 P3IG

CONDENSATE BOOSTER PUMPS CONTROLLING REACTOR -
LE".bv P?:SSJ:: u-Ze rb.u f\‘: fn... \Ja 2223 F?-S

= 50 MIN.

Upcated 8/30/78
E.J. Penn
mh/15%%
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ATTACHMENT 5

~

'P]I" - A

KE PROP OME OF THE

- '

WOULD T
FIRE?

BF 3

1ha ad -

THE MINIMUNT REACTCR WATER THVENTORY YOULD HAVE BEEM thEwW'LD HAD
RETURH LILE BEEH CUT AND CAPPED (WITHOUT REROUTE) P IO" 10 TH
BF 1 FIRz BECAUSE THE PROPOSED CHANGE AND PPESEAT DESIGH NITHCST
VALVE ADJUSTHMENT HAVE IDENTICAL FLOW RESISTANCE IN TP SCRAM MODE
WHICH SET Trc CONTROLLING FLOW PATH. BOTH THE OLD SYSTEM AND NEW
SYSTEM HAVE IDERTICAL FLOWS WITH THEIR VALVES IN THEIR RESPZCTIVE
HORMAL POSITION
#

WOULD THE QUTCONE CF THE BF 1 FIRE FAVE BEEN DIFFERENT IF THE CRD

* PUMP HAD FAILED DURING SCRAM AND REMAINED INOPZRATIVE THEREAFTER?

YES

f"" H\I | OHA ||~ f‘:f"\" ﬁ_’ﬂ -~
I"( l\.) v D-D\ol13 T it A kedwiadt ‘3 ot 1 ;'3

2220 dRS) WITH CRD FLCH,

ESTIMATED LOWEST
ELCWDOWN (2130 70 2

(R}

UTION OF CRD SYSTEM (VIA DRIVES)

ESTIMATED CONTRIBU
1810 TO 2220 HRS),

QN
DURING PERICD (

(TORY HAD CRD PUMP FAILZD

FINAL IRVENT

FUEL .
FUEL

* ABOVE TOP OF
**BELOY TOP OF

ACTIVE

ACTIVE
Lk

ALS:5p/1053 )
RN bt RS O, ¢ b i e e L T 0 e T

1957
80“ BTAF**



ATTACHMENT 6
(SHEET 1 OF

8.

10.

1n.

12.

water volume per inch of vessel level (at 63°F) =
neactor waisr level at scram (1231 KRS) =
Total time for which CRD system was sole sourcs 1256
hrs. to 1330 hrs. prior to compiztion of first reacgtor
blowdown ’ »
Contributisn of CRD system while scle source = 34 x 160
gallens = 34C0(inch), £2.22 (dansity ratio) B
193 £3.63
Cantribution of CRD system batwesen scram and becsning
cole source = 5 x 100 = 500 gallons = 200 1nch §2.22 =
93 X 53,65

Leva]l at end of first blowdown, 2t wnich time 8 alter-
nates to the CRD pump become availadiz =
Lave] 2t end of first blowdown if CRD pump had FAILED
fO]]Ow]n, S ram = :’3 » 300 - 23-“' &
Level at end of first blowdown if max. single pump
capability had been used with raturn line

88 . 100\ /66.22\ «
= v - v-k..-. 5 Ll

390 153 ) s A

Leve)l at end of first blowdown if max. .single p it}
capability of proposed system (no return line) had
been useg.

o (170 -1 ) sz.zz) ®
Level 2% and of first blowdown 1f CRD return Yin2 had
been praviously cut anl casped at Ef1. (With one pump).
PO {36 x 8) 782.22\ =

(EE) (53.:;:)

Latest time to start first blowdown without uncovering
TAF:

48 x 193 = 9264 gallens of remaining invantory would
bofl-0¢7 in approximately 30 minutss (boil=-cff rate
analysis model). Blowdown startad 1330 nrs.

[ 1330 + 30

Latest blowdown decicion to keep core c*ver

Estimated core uncovery ti*a if first blowdown not
initiated (GE boileoff rate model)

LR

34 ninutes

o
o
-
=
-
|
o
.
W
w

-
b J
O
y
"w
v

48 inches ATAF

24.6 inches

€6.7 inches

64.4 inches
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ATTACHMEINT 6
(SHEET 2 OF 2)

At =~ P 4 M)
;‘-"\"'g.,'bnﬁ 'C- v ! !"u:-l)

13, Estimated contrigution of CRED flow betwazn 1210 and

2130 hrs. (i.2., start of sacond blowdown)
, = 130 gpm faveras e) x 200 min. = 155

2600 £2.22 k
( =153 ({4.’5"} o

14. Estimatad contribution of CRD during blowicwm

s 130 gpm (averag x 50 min.

em 62.22Y . 13.4 = 33"
53,65 i
TOTAL s 165"

15. Estimated water leve)l at time 2130 hr. without CRO

flow = 40" ATAF

(Condensate beoster pump flow not adjusted to

compensate)* 2s5uming 1evel of 217" ATAF &t 1810 hrs.
15. Estimatad level loss d-rin' second blowdswn (due to

steam generated Dy c2cay ne. and release of stored

haat in water inventory) = 130"
17. Estimated final level at 2220 hrs. without c20 flew = GO BELOIW TAF
18. Estimated final level with CRD flow

= 50 + 195 = 105 = 105" ASOVE TAF

%1n the event that the CRD pump ha following scram the
condensate boostar pLmI injecti
pensate. The estimated efrect
been to increis: e level at
to 80" balow TAF.

9
L2 1

-y

bR

Updated 8/30/78
E.J. Penn

mh/1597-1538
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GEHERAL \5;_1“ TLECTRIC MUCLEAR ENERGY

PRCJECTS DIVISION

ATRIA AAVBANY, 178 CURTNER AVE., SAN JOSE, CAUFORNIA 65123

. |
april 3, 1373 HER 100-75&—
,
gt
o

U. S. Nuclear Regulatory Cemnission F _ ¢
Office of Nuclear Reactor Regulation ’
Washington, D. €. 20835
Attention: Mr. V. Stello, Jr., Director .

Division of Cperating Reactors

Mr. R. J. Mattson, Director i

Division of Systems Safely
Centlemen:
SUSJECT: SOLENOID VALVE ENCURANCE TEST = NEDZ 24501
Relerence: March 14, 1979 letter, G. G. Sherwcod (GE) to V. Stello

(NRC) and R, J. Mattson (NRC), sudject: Control Rod

Drive (CR0) Return Line Removal
The subject report is submitted to 2ssist in the evaluaticn of the GE
propesal to delete the CRU return line as Giscussed in the referancad
letter. This report is forwardsd in response to the reguast of Mr. R. P,
Snaider of the NRL staff. ~

b
1f you reguire acditicnal informatien, pl2ase ceontact Alvin L. Spivak of
py staff at (402) §25-3275.
. 5

Very truly yours, 5 .

-~ Z
Py 4 -—-o/‘ ’ =
Z-/J., .,/{o’“.;{/;/‘,’/ .
Glenn G. Sherwooa, Mai
Safety and Licensin

u)

GGS:bjw/1185
Enclosure

cc: Fred Clemenson, NRC, w/0 )
L. S. Gifford, CE-Eethesca w/0
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GERERAL ¢ ELECTRIC NUCLEAR EHZAGY
PROJECTS DivViIsIO
LECTRIC COMPANY, 175 CUATNER AVE., SAN JOSE, CALIFORNIA 65125
C €82, {402) 923.8040 i :
MFY 110-7¢
May 1, 1573
Pr"rf‘l--‘ bcpo
- n @ Lk 3t
U, S. Huclear Reculatory Cermission aay 0.4 1873 Z“ e
Office of Nuclear Reactor Regulation ' j"
Rashington, D. C. 20555 ALl LBV
/
Attenticn: Mre. V. Stello, Jr., Director
Division of Operating Reactors .
Mr. R. J. Mattson, Diractor ' HT ETihigE
Division of Systems Safety AR
Gentlemen: '
SUBJECT: £ST RESULTS FCR SOLENOID VALVE PERFORMANCE TEST -
NEDE 22887
Reference March 14, 1879 letter, G. G. Sherscad (CZ) to V. St211a
(NRC) and R, J. Mattson (NAC), subiect: Contrel Rod
Drive (CRD) Return Line Removal
.
The sudject report is submitted to 2ssist in the evaluation of the Gf
proposal to delate the CRD return line 2s discussed in t"e referznced
letter. This report is forwardaed in response to the reguest of Mr. Fred
Clemenson of the NRC staff. o ¢
If you require additicnal informaticn, please contact Alvia L. Ssivak of .
my staff at (403) 825-3378. 5; ’€§
ba y o] . L ";'/J
Very t~uly yours /} VTJ/;?
1 :
_’/ /
N i
Glenn G, Sharwacd, Manacer * [
Safety and Licensing Cparation g g -
. ﬁ J
GGS:he1/1234 : /,;x/"""/ /7
|
| 6~
Enclosure //
cc: R. P. Snaider, NRC, w/2tt subject 5” b(
L. S. Gifford,. GE-Sethesda w/o att
File: . ‘
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ATTACHMENT N0, 1
GENEPAL ELECTRIC REPORY
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)

"EVALUATION OF TRE EFFECTS OF CORROSICN PARTICL

ON CONTROL R2D DRIVE OPERATION"
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the cracking was

due 1o Lhe relasively eed)

%ith the CRD return 1ine fsclatec oF resoved, the CRD system {low
{s changzd such enat thers &3y no+ pe Tlow P
of carben stee) pipe without s«

pass through TUNS
(References 1 and 2) ¢

The NRC has expressed concern
oncitions wouls {ncrease he 1ike)ihood of foraNg

these €
grives in such 3 12

{ntroduced {nto the

fopair their ability %20 properly respend

acs of foreis

po&entia\ {ro
20 potentially {zpair

This report acaresses he

{ntrocuced Inid
their anility @ prop

the drives {n suzh & =and
erly respend W9

2.0 SUMMARY

This repart avalualt2s the effacts of ecarrasicn sarticlies,
= of the

in the carsen oteel pipin
1

(89

cenerate
sader, o0 02 spera

exhaush water o2

- )
» - - .
na ‘--v‘::t

the evalualis “
pot affect the relfanilis

-

sion particles from the Tlow gtavilizer

ne ceoling

.
-

tg of corre
{on of 4he drive pisten,

- :
rne possible @

tion of the ho. ==&

‘ The possidite effec

l
|
!
\

Yoop on the oparat
valve are analyzes.

ang the »al)l check
er heacer €0

| : p:rt\c\es frez the exhaust wat
directioha\ contreol valves and associated 4!

the opers
1iers ars also analyzes.
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. 2.9 SMALYSIS
3.3 CRD Systea Flew Changes
When the CRD hydraulic systenm §3 operated with in2 C2D re2turn line
fsolated or removed, the CRD system flow is changed. The gysten fleow
changes result in two new flow paths to the crives whiln pass Lhrough
runs of cardon st2e) piping. As shown in Figure 1, thase flows ara:
v

1. The flow through the stadilizer losp, which then goes up the
cooling water haacer to th: bottenm of the drivas, and

T
- 4

2 Th2 reverse flow up through the sxhaust wat er heacer, through
the No. 121 diractional contrd) sclencid »alve. angd then wp 22
the top of the cdrives.

The possible effects of corrosion particles frea the flow stadilizer
Yoop on the cperation of the cdrive seals and cylincers, the cosling
wvater orifice, and the ball-check valve are ciscuzsed in Section 3.2.

7~

The possidle effects of corrosion partxcaes from the exhaust water
header on the operation of the 121 cirection2l coniral valva, and tha

.

tdjacsat filter Ms. 135, are Ciscussad ia S2ctiien 3.3,
2.2 Flow Stedilizer Lacy forrasion Particles

With the €30 raturn 1ine 1c0l2ated or rems

«<

]
"
’

‘v
-
-

»

-

-
PR

meved, flow {
gtadilizer Yosp 45 gischargad te the reactor pressure wesiel [37V)
-

via the drive cooling water flewpath, Sings the piping cownsireaz

-

. of the stadilizer valves is carben steel, the flow passes through
about 12 feat of carcon steel piping befora 1% Joins tha cooling
vater flow.

B it
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_ The stanilizer J00p has * fEnlines Pica of 240 5 gom, At relatively
{ - s
Yow temperatures, Tnereforg, Loy carsen stoe) sorrgsien particulate
catter which sntars tha Tlow will be seadl dn cuantity snd Lurtig die
size. The limiting condition is 2 situaticn in whirh relatively
large sized particlas are spalled froa the carpon steel piping at 2
high rate. Assuming thal tnase particles reszin enirained in the
cooling water heacer Tlow, ({.e., the particles €2 not sottle out
at low points in the piping), the particles could eventually accumulate
in the contrs) rod drives, since tha cooling watar flow path to the
. drive 15 essentially free of flow restrizticns and active valves,

Cnce inside the <rives, the corrosion parsi ould ga: (1) inte
the underside of the drive piston; (2) up through the cedling water
orifice; or (3) s2ttle about the scram water pall-check valve.

Fach of these i3 considered in subsections folisking.

3.2.1 Corroséan Particles Below the Drive Piston

1f the corrosion particles were to enter the volume below the
grive piston, their presence would 32 unn siced. ODuring
periocs of normal lant oseratien, they weuld settle to the
bottom of the crive, 2way from the drive piston alove. Trese
particies would contribute 14ttle 1o the scoring of cylinger
wills, or to ssal Taflures,

Cince the prassure ond Tlow %0 02 Lolios of the drive i3,

highest during scram eperation, the Dolent ial fer 1if%ing the
corrosion particies 4n suspensicn 3ag forsing Lhea {nts the

¢
drive zeals 15 tn2 greatest during scram.  Howewar, ev3n
during scram operaticas, the corrosion particles would not
. cause significant scoring of the cylinder walls, or seal
failurss, such that the operation of the crive would b2 affectel.

Hewsver, abrasive corrssion particles could accelerate wear of
the drive cylingers and seels, The sinizus performance reguires
pents of the drives during Teactor operation fis specifiad in
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3 45 consicarad fasperative and

- o -~
eperation 2re not mel, N2 o

the subsecuent opazration ¢f he reilist 1g adfusted, 2% reauirsd
< s - -

to account for th2 inoperative Srive

The drive water pressure and flow availedle ior red nosision

2

changes §s less than that delivered to the ¢rive during a
gcram. Therefore, the concit

much more essential to normal rod positionirn

operation. Consejuently, the drives Wi

pae
——
0
)y
ot
-
3
-
Ww
v
18
)
o
3
o

v

scram performance criteria even after they have failed to meet
the limits for norma) rod movenent a2nd have, subseguently,
been icentified as inoperative drives. Hence, scram actions

wil), in no manner, ba {inhibitec.

“3.2.2 Corrosion Particles 1a the Cooling Water Orifice

1¢ 4s also possible that cerrosion particies frem the carsden
steel piping in the flow stabilizer lo2o may Se carried up
toward the cooling water orifice, where some particies may
eventually become lodged in the orifice itself. Theoretically,
the orifice could become totally plugged.

Although this is not desiradle, 1t 3 not 3 saiely pradlem,
locking the cooling walter orifice we g

heat up. Coniinuing p

would produce a mere rzpid cegreatisn of the deive nisten

seals and bushings. Installation of a.particulste filter

(50 micron) in the costing watar e

¢$ a concern.

An increase in the rate of seal and bushing dzterioration, 23s
pentioned in the case of corrosion particlas. in the ¢rives

themselves, will first be noted during morzmal. rod pparation.

= oo S B A e N i @ENA A,
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- 54 | Corroslea Particles Abaut 3ha Boii-Chezck Valve
1f corrosicn particies wara to sellle 2boul SRR £27ER sati=ghock
valve, their preseniz would not De sxoattsd 10 affect tow
operation of the drive. There i3 sufficient clearance around
the check tall and its cage sd that gorroiion particiss would
offer 1ittlz resistance relative to the larg2 upward force

exerted on the b2)l follewing a scram at elevatol reallicy
vessel pressurs, At low vessel pressures, the chelk valve 1s

5
not regquired to open to complete the scram.
‘

The corrosion particles would settla 2boul the ball=chack

valve, and pile-up 1ike silt, Corrosica cartic g2t
under the check ball (between tha check ball and the valve

seat), and prevent the bail from seating preperly. However,
although cperational prodiems may S2 enfcunterel during norsal
rod position changes (recuced insert anc ingcressed w ]

speeds), no safety pradblens would result, because the pre

sures
end flows celivered to the drive curing a rod scram are sufficient
to compensate for possibie leakage around th2 unizated ball-check
valve.

3.3 Exhaust Water Header Corrosion Parlicles

reverse ficw throush the Ha. 121 cirection2l contrsl valves
(see Figure 1). This reverse flow gomes Trom Le0 scurcal:
1) the revers2 Tlow up thraug! 3

eheck velve (M3. 202); 224 2) the exhaust water flgw gisthargal
from adjacent drives.

Consicering the limiting co f relatively
1
'

..)
'0
—be
(8]
LA |
-
w o

corrosfon particles spa exhaust »2te
high rats, the pelentia

.2 - L ool e
ohlams. Parsticles carried Oy ¢

pradblens, Sut nst safely p

-'

peverse flow froa the exhaust water hzader up throu

.
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11 corrssion particlies were

valve, their presaace would not L2 espelled to 2ffect Lthe
operation of tha drive, Thers i3 sufficient clearance around
the checx ball and {.s cage so that corrosion particles wouleg
offer 1ittle resistunce relative to the large u

exerted on the ball following a scram a3t ¢

w
-
W
o

vessel pressure, AL low vessel pressures, the check valve fs
not required to cpen to complete the scranm.

The corrosion part€:1es'wou1d settla about the balle=check
valve, and pile=up 1ike silt. Carrcsion particles could ge
under the check ball (between the check ball and the valve
seat), and prevent the dall from se2ting préserly. However,
although operational problems may be entountared cduring norma)

rod position changes, no safety problems would resull, becayse

the pressures and flows celivered to the drive curing a rod

scram are sufficient to compensate for possidle leakage around

the unseated ball=chack valve,

- . -

Exhaust Watar Header Corrasion Particles
The elinination ar 4s9)ation of the roturn lin2 results in 2
reverse Tiow through the ko, 121 girzetional cenirgl

(sepe Figure 1). This reversz flow comas Vrem two soure:

. et ~ku"t

1) the reverse flow up through the .ixbaust water header orificed

¢hezk valve (N0, 120); aa2 2) the.cxhawst watar flrw dfssharged

frem adjacent drives,

corresion particles spalled from the exhaust waler headar 31 Q

high rate, the potential censeguence
prodle=s, but not s:ety prable

-

reverse flow froz the exhaust waler
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the ep2a 121 vaive,

If the 121 valves wera 20 stic!
be the same &5 thise prev ]
(i.e., prodblams during

Na2fther of these two situations would prevent the safe shutdown
of the reacztor (Rafarence 3). Failure of tha 121 valves in

the wide-open or Tully-¢licsed position affects enly normal ro
posftion change eperations. If not corrected, failure of the
valve in efther position would rasult 4n thae crive being

gesfgnated 35 {noperativa.
f

v
4.0 CONCLUSIONS
This evaluaticn of the effests of carson steel corrosion particlas en
the operation of the CRD systam with tne return Yinz fsolated supports
the follewiry conclusions
2, The potential) presence of rorresion particies will pat affsct the
gcras funztion of the Contral vad Drive System, N

2. long-term cperation of the CR
2

D system §n {ts present configuration
pay 3ccelerate oparaticonal and

v |

saintenance prodlems unless assropriate
corrective acticn s taken to replace the subject carbon ste2]

piping, or to filter the flows that run through t. However, fiald :
experience totaling about 30 reactor years of operation over the

past 2 years has not fdentified cperational probless. Because

there has bzen no reporied acdverse experiencs, th2 evaluaztion

LR

reported herein is censarvative, and no performance trend changss
are anticipatad.
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ATTACHMENT NO. 2 :
GENERAL ELECTRIC REPORT
“CRD HYDRAULIC CONTROL SYSTEM

RETURN LINZ MODIFICATION"
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fatergranular sirass carrosien cracking 4n the Cont=al Rod Drive (CRD)
hydravlic control system return line near {25 cennection
Pressure Vessel (RPV), and fatigue crazking in the roaciar ves

bierd radius, have cccurred at sevaral goerating £e
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1
{in the EPY nozz1e safe ends at weld-heat-affectec 2ones. Th

atigue
crazking in the RPY nozzles is caused by the ermal cycling of the relatively
cold water in the return line during different moces of CAC.operation,
This memorandum {s a raview of operating experieﬁ » retetive to this

cracking, ancd a considaration of 2lternative gorrec tive measures.

CONCERNS .
Crack growth in the CRO return 14pne and RPY nozzlz c2~ ":ad 1O the need

for line replacement, vassel repair. and 1eoss cf slant availadilivy.
Therefore, inspection and crack rems , if required, gen erally his baen
_perforzad at the earliest cutage ©P2 sft“ﬂ\ty. To perform an acequate

inspecticn, thermal sleeves are fully or partially removed from noczzles

that 2re eauipped with ihem. ~2 s)zeve 1s not reinz.2lled if the (o)
soturn line nozzle is capoed. If the Taturm Jine noz2le is nst 2appec,

¢he trermal siezve OT 3 padifisd thermal sloeve {g reinstalied sven 17
the return line i3 valved closed with only infraguant Lse of the raturn
f1ow capadility being plan ned.

There 15 a licensing ceoncern regarding chanjes in tr2 reactsr vess2)

3
water makeup capability sram the CRD hycdraulic’ee ntrol system. As such,
the pakeup capadilities both before and after @ preposed podification
should be discussad in the licensing submittal. In the case of 2

re-routing, there would b2 einizal crange in cake=u) capability.
R

ALS: at:r2/58A 7 i
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Figure 1 shews a typical CRD hyeraulic control 54

1ine. In this original design the CRD sysiem eperatic

>
¥
0
us
t
€
3
% L
133
.

the flow in the return 1inz2 20 the RPV was the excess CRD systien
(i.e., the pertion of the total (i h

for accumulator charging, CRD cooling, or CRD operation). The funclien
of the return linz was to provice excess flow to stabilize the control

system and to raturn exhaust water from operating CRls to the RFV.

PERFOBMANCE WITHOUT THE RETURN LINE

-

When the return line valve is closad or the 1ine 1s remeved, a1l systenm
flow is through the CRDs. In this configuration 1t is necessary to
readiust the control vaives to provide proper floss and pressures in the
system. When this is cone 2 constant one to two galleons per minule
reverse flow from the CRD pump discharge passes through the orificed,

exhaust header check valve (V100) cue to increased pressure in the

~~

valved closed return line, The exhaust header pressure also ingreases
until it is sufficient to cycle one or more of the insert exhaust c¢irscticnal
solenoid valve pistons (Valves No. 121) allewing the one to two gallens
per minute to centinuously backflow through the valves into the vesszl.
. The majsr considerations with this operating mcde are:

CRD movement may be scmewhat slower since the exhaust

hould b2 sessidle to compensate f
by normal roZ speed acjusimenis. Lonsequently, It is
perforn 2n fsolated operaticn test giving carefuy

settling performance. In-plant testing has confirmed

S
W

'0

o }

o
]

e (1]
0

po

(&}

~

operation of the CRDs. The system {s stable without th n
while the exhaust water from operating CRDs is returngd by dackf?

o
through the 121 valves (with the cne to twd g2= sentisnad garlier).

L____‘L‘.....m_.___:__‘_____J
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~ne origingl systen design 3ilowed Vor stme LYC ag of the 121 valves to

sccur Curing €rive motion and racent tests of A520 solensid valves (1.5

=11141sn cyzlas per valye) have Thowa N9 loss of valve fungtisn, Con= |
n of zhe O30 systan in an fs2iated motz s |

-

To 1imit reverse flow cycling of ihe 121 valves %o nerieds of CRD operatisn.
and allcw percanent CRO opera fo ¢ t ‘
raturn line valve closed, remova
the CRD pump discharge 18 nectssary &S

elizinates the continuous backilow through Vi00 and imvolves the fol

~i

§. wirling  ater Pressure Control Valve = Remove or cpen parmanently.

A4

2. Equalizing Valves (Valve Numder F150) = Add two valves 2s shown

{n Figure 2 between the casling water 1ine and the exhaust header

to re-pressurize the exhaust heacer following a scram and prevent
excessively high CRD eperating dit?arential pressure during subseguent
operaticn of a selacted CRD. h

3.  Exhaust Headsr Chack Yalva = Re=sve and ¢ap 2xhaust header,

5%

r
PIPE MATEOIM EFFECTS :

" .
With the CRD return Yine fsolated or elinfnated, the C20 systen flow {5
changed such that therz ay 22 T12a3 1c sna £20s which pass through runs
of carbon steel pine withiul subgequant filtering. As shewn fn Figure 2, 7 |
these runs of cardon steel pine are in the exhaust waler headsr and ia ‘
the flow stadilizer.loop. To assure that the quality of the water
delivered to the CROs fs not cegracec by the removal of the return line
f1ow, 2poropriate actiens should be taken to elfzinate or cortrol the
potential carbon steel corrosion products which zay flod teward the

'
.
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sxdnlze Ty At momeia " a e . a Bbis
58 ¢5s steel, or, Instail 23CLICLIALE 41 By A\ elmily Wil wive
1 s s - - t BN
conling water header 20 protect Co2iing watep Bry T8 4 23tadblish
o . ' B - - - - #l & - -t
procedires to flush the exhaust walor heacer perisdiccii)s

Operation With Existing Return Line Valve Closad

Cperaticn in 2n 1solated mede (with the existing C22 return 1in2 valve
closed) 15 an appropriate interim acticn until other rodifications con
be made. This will decrease the thermal fati;ue Cra:&in;
tha nozzle but not neacessarily the stiress corr

of the piping and safe end (since the line is su
that is conducive to stress corresion cracking). A?s

(y .4.
'D
.

o, ecperation in
this mode results in continusus cycling duty on the 121 valves unless
the exhaust header arrangement is modified as in Figure 2. Ten units

are reported to be cperating in this mede. 14

Remove the Return Line, and Cap the Vessel Nozzle

Removal of the return line, capping the vessel nozzle and fsolating the

_exhaust header from the CRD pump discharge as shown in Figure 2 are

acceptable as long 2s the CRDs cparate satisfactorily and the makeud

capadility 4s acceptadle. In-servica inspestion raguirements &re ral
and cycling duty on the 121 vaivas §s Yimited %o paricds of LRU 2per
One unit is reported to be cperating in this mode,

«

O

Replace 4he Rzturn Lina, Hodlfy Lhe Exhaust Headar, and cperate with the

Return Line Valve Clcses.

Replacing the return line with nuclear grade 315L stainless steel will
reduce the stress corresion cracking potential; and cperation with the

return 1ine valve closed and the exhaust header modified as in Figure 2

will resolve the vessel nazzle thermal faligue cracking prodlen. €D

performance is the same as above, but fn-service {nspecticn {s greater.

ALS:at:ra/58A : 4
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Rerouts th2 nstyura Line, T22

2
the RotuTD tine In-Service, &T valye Clesed

Rerouting tha reiurn 1ine L0
cleanup 5
pmaterial s2

e
y o
-

corresion crashing and thernm

tha cither systien Ny

ection and piping design are such that the

n I} 0 - el -
anothes systam, such 25 sha feadwiter cor

r
al fatigue is minimized. The connection

gt bz such that the effects C
2

fluctuations on tha exhaust header pressurs do not impact CRD system

headsr arrangement © difigs
rerouted to the cleanud syst
Seoven units are r ported 10

IN SUMMARY

~oration of the CRD system will be

e line isolated and the exnaust
1s {n Figure 2. The return line can be
2 3 Wity the lire walved closed.
be operating in this moda.*

-

1) Control Rod Crive performance without return line flov is satis-

factory.

2) For leng-tern operation with the return 1ine isolated or with the

_eturn line removed, {t 45 necessary 19 isplat2 the exhaust header

from the CRD pump discharge as in Figur2 - B

3) Operatien with tne pres

sAAULTY ™ el 14
: wligd®™: 2w 5D

o

The General Electric recommandations (for ewis 2, 3, 4 and 5) to remove
~the potential for cracking of the CRD return line and its yessel nozzle

are as follows:

ALS:at:rn/53A
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s~o first shutdown opportunity, perfern 3 test with the retur
¥ indisiatond closcd and the control valves readjusted o verify tnag
; --stipn is acceptadle and than operata ¢n an fntaria S2sis
Wit~ tve return 1ine valved ¢losed.

ena noxt conveniant outage, imspact the return 1i-¢ and

s22le and rem-ve ary €racks.

-~

1, Hodify the exhaust header arrangement as in Figure 2 (use
stainless steel piping o= fnstall filters and pericdicall

fiush the exhaust headar).

2. Permanently remove the CRD retﬁrn nozzle thermal slezve, if
any.

3. Exznine the CRD return nozzle bore, blend radius and vessel
vall adjacent to the nc2zzle. Remove crack indications, if
ey,

4, Remove the CRD return linz piping and safe 2nd and inst2ll a
c2p on the CRD return nozzle. For BWRs in which the CRD
return 1ine is opticnally rercuted, cperate the LRI systan

with the rersutad return 1in2 vaive ¢glosad.

r
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GENERAL ELECTRIC
RESPONSES TO NRC CONCERNS
REGARDING

CORROSION PRCDUCT GENERATION
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rafarence to the May 22, 1579 subamfttal en CRD Hydraulic Control

stem Paturn Line Modifications for ;e—ztiﬁc Plants, provide the

8. Should a licensee chosse to retain the existing carbon steel
piping rather than replacing it with stainlzss steal, describe
and discuss the circumstances uncer which 1t would be 3zceplable

to permit power cperation without inst2lling the 50 micron
particulate fil%2rs in the cooling water line.

The original GE recommendation for the installation of the subject

7~

filters in the cooling water header was primarily based on the expsctation
that, with the return line eliminated, there would be flow from the
exhaust water header to the cooling witer headar curing pericds of

control rod mo.ement. The exhaust water headsr is typically a 200 foot
iength of 1" or 1" carben ste2) pipe. ODue to this relatively lorg'
length of carbon stee) piping, it was the jucgament of GE Engineering
that the subject filters should be acded 0 filter the flow from the
exhaust water hzacer

Subsequent testing at an operating plant, howaver, revealed that ths
flow to the exhaust water header from drive movements was not d¢ischarged
{nto the cooling water header. Instead, the #1ow exhausted from the
moving ¢rive was cbserved 10 discharge girectly back up to the reactisr
.pressure vessel (RPV) via a reverse flow path through the insert exhaust
directional control valves, (i.e., the HCU- 121 valves), of adjacent
Hydraulic Control Units (HCUs). With the recommenced installation cof

the pressure egqualizing valves setween the cooling water and exhaust

AS:cas/92G1
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ywater headers, the stabilizer loop flow §s conseguently the sole siurce
of flow to the cocling water header which gees throuzh cardss silezl pize

and is not subseguently filtered.

The patential for carben stes) corresion particlas 1o be generated in
this short run of piping is addressed in detail in the respoense to
question #3. As concluZed in that response, the contributicn of cartan
steel corrasion particles to the cooling water flow frem the -carbor
stee] piping of tha stapilizer loop is comparatively small in relation
to the carben steel corresion partic]es which are already in the flow.
Therefore, although the GE recommendation is still directod Ltowerd 2
nore absolute solution through the repla: rent of the carbon steel
eiping in the flow stabilizer lecp with stainless steel the instal=
lation of tha subject 50y filters in the cocling wat 2

2
alter-ative action of “do nothing" is consideras to be’ scceptadle.

AS:cas/82G2
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b, Assuning the &sove =antioned 50 micron filt2rs are installed,
. £ . -
describe and discuss ih2 recammancded methcd and frecuency of
cleaning the carsen st22] pipes.
RESPONSE
ESPONSE

aning of the carbon steel piping is gssentially the flushing of the
¢ the loose carten stee] corrosion particles which may have
ceumulated. This flushing cperaticn may ne accomplished by simply
r

aning @ high volume flow through the line o7 possibly through the use
r

The fregquency at which such flushing is required is gaing to depand on
how fast the crud accunulates in the pipe. The rate ¢ crud accumulation
will vary primarily es 8 function of the guality and oxygen content of
the water and is, therefor2, highly plant dependent anc gifficult to

define. The best indicator of the nead for flushing the exhaust water

s
-
o
2
-

heacder piping is probably cirty £41ters in the HlUs. AN estima
the regquired frequency ¢ar flushing the exhaust water heacer is somewhere
between 5 and 10 years of cperation. As for the carhon steel in the

flow stadbilizer locp, it is continually peing flushed and should require

ro additional maintenance flushing.

AS:cas/92C3
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The GE recommendation is te eliminate the carbon steel in the flow
stabilizer locp. With this run of carbon stael pips eliminatec, thera
is no flow duwnstrezm of the main drive~ater filters which passes
through carben steel and thus, no nead 10 fitter the cosling water flow
Therefore, the raferanced figure depictts the flow stasilizer 100D
rerouted directly to the cooling water header and all cardon stez]

eliminazed from this flow path.

AS:cas/9254
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. " provide the circums
1673 caver letter,

) catiors to the é::
request to N3C. Th

conzern that corros

sances or reasons, implied in the May 22,
why a etility could consicer making modifi=

hydraulic system without gubmitting 2
5 f

- |
cr
4
w
o
¥
o0
(&1
Fal

jon products may csllect batwes

ball and its cage to such an extent as 19 jam the ball.

RESPONSE

Potential for jamming of check ball {s discussed in the respense to

question No. 3.

AS:cas/82G05
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Considaring that the concern is nst fully roscivec &9 Sa-2,
. ¥ - - 8 < - -
quantify and supply the suzzorting intormasiod for the T&rm
"na Al 2 * £ | ¢ e e >l am PO 1 S
interia® in tea following sentenca: "Cparation Wiia Lng

2
prasent raturn line closed
eracking prob

stress corrosion.”

RESPONSE

As stated in the referenced original craft of SIL 200 and in subseguent
supplements to SIL 200, cracks in the APV noz2le for the CRD Hydraulic
System return line were faund in six (5) plants. Evaluation of these
cracks revealed evidence of both intergranular stress corrosion cracking
(16SCC) and fatigue cracking. Factors contributing <o these tyzes of
cracks were the thermal gradients and thermal cycling resulling from the
injection of the cool CRD system flo

To preclude further nozzle cracking 1+ was deemed most prudent to elimi=
nate the source of these thermal mechanism s which in this case was the
CRD systeﬂ return line flow. A“pre ng that a final fix to the

soluticn was rarouting or e1xmtnat1n the return Tine), the in:arﬁn
solution of isalating the return line was offared. Although isolating
the return line eliminates the cracke-causing centribulions of 4hermal
gradients and thermal fatigue, it does nct fully resolve the ;rc:!am of
16SCC. Therefors, isolation of the return line is considered to b2, as

stated, only an interim sciutisn. Far further information conterning

- -

2
1GSCC, please refer to the July 1573 sudmittal to the NRC on this sudject.
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Furthermore, to answWer the questien "what precautionary measures hi.e

- tim ¥ { s < - - & A 3 A boa ow vt 0
begn $ren oo 2ddrezss the contijnued cialern O©F Jlouy in the fcolaver CRD
- N - : " aAr & Py i~ & =at - - -

systen raturn line", O BEs smcoureges Lvd owners 19 TolICW Wi i o i

- (. - - & A
mendations af Lhe N
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Stainjess Stesl Pi

g
increased examination frequency. Thus, the GE reccmmencatica for
isolated CRD system return lines is to increase the su
portion of the return line which is subject to regular Inser

r~
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2. Item 3 of Attachment ¢ to the Jenuary 27, 1978 s
that the recemmanded egualizing valves prevant 3 ui;h aSrassura
differsatial t%:ueeﬂ'the ceolirg water n2zder and exhausts hzader,
further, this potentially ! high prazssure @) i#farantial may result in
an excessive fnitial control rec withdrawal speed. Dascribe 2n

discuss the following:

a. The maximum potential magnituda of this pressure differential,

The purpose of the subject prassure eaualizing valves is to assure that

the pressure in the exhaust wa + essentially the same

pressure as the RPV. The equalizing v igned between the
us

cooling water hsader and the exhal

-.’q
>

El are t

t water headsr. Since the coclin
water heacder is maintained at approximately 2 above the referenc
vessel pressure and the equalizing valves cpen atl &por sximately 80 psid,
this arrang2nant assures that the exhaust water header is maintained

within about 60 psi of the referenced vessel pressure.

The equalizing valves are installed in a redundant parallel configuraticn.
In the event one of the valves shaulc £ai1, the second (i.e., recundant)
valve will perform the intended functicn of maintaining the exhaust

water header pear the pressure ¢f th2 vessel. In the unlikely situ:iion
that both valves failed to functicn, the cifferential pressura Datw, 2N

the RPV and the exhaust healer could S& 8% §real 85 «v34 51.

AS:cas/92G8



A — 8 et W . VT (e et

e . - o 4 ey - v ¢
P & w e SR Rl R L R N e R L
2 RN YO R B A B e s

-

p. The various modes of reactor operation thatl 1224 to high

ressure differzntials, and the estimased frequency of tneir
L]

geurrence.

RESPONS

P

e

Assuming that there is no prassure equalizing capability between the
cooling water header and exhaust water heacer, the sequence of evants
required to achieve a high pressure differential betwesn the RPY and the
exhaust water header is 2s follows: First the RPV must be reduced in
pressure. As the vessal pressure drops, the pressura in the exhaust
water header will follew via a reverse fluwsath through the ~121 HCU
valves and up to vessel through the top of the drives. Following this
reduction, there must be a repressurization of the RPV facilitated
without any control rods being withdrawn. As the pressure increase2s, a
positive pressure differential results across the exhaust water soleznoid
valve in the HCUs and causes th2 soleroid valves to seal tightly against
their valve seats. Since the only communication between the exhaust
water heacder and the RPV would be through these solenoid valves, the
pressure in the exhausi water header remains at the pravious low prassure
value of the RPV.

Due to the particular c=onario of events which is required to achisve 2
high pressure differential b2lw2en tha RPY and ithe exhaust walar naader,

the potential fraguency of occurrznce is very small. Vassel prassure

-

»
decreases of the magnitude to b2 of interest in this discussion willd

result in or be initiatad by the £011 insertion of all control rec
(i.e., @ scram or 2 controlled shutdswn)., From this shutdown candition

the vessel pressure must then be increased without moving contrs! re

& 3

5
Such vessel pressurizaticn may be effected dirsctly through the use of
high pressure core coolant supply systems or indirectly through the use
of the recirculation pumps to heat the vessel up and conseguently incresse
the vessel pressure. Heating the vessel using the racirculation pumps

{s not a normal practice. The high pressure core coolant systems are
used to perform the operational hydro tests that are requirsd following

a service outage in which the vessel head has been removed.

AS:c2s/92GS
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c.  The maxinum initial control rod withdrawal spa2d and its
potential irpact on 7 ~tar zafety 1f L0z 2aualizing valves

are not installed or should bacums2 inoserasiva.

FESPONS

e

(R
m

ot
o
-

1f the pressure equalizing valves are nst installsd, tne existing crificed
a o)

r
-3
-

n

(&8

or haad

o

cheek valves (i.2. valve =1C0) batween the exhaust w2 r @

-l

g

main heacer of the CRD systen will continua to perform the pressure
equalizing function and kesp the exhaust water header pressure ncar the

pressure of the vessel.

In the unlikely case that the pressur2 equalizing valves were 10 both
fail, the maximum initial velocity of the drive weuld oz arereximately
12.2 in/sec. However, since th2 fluid in the exha. st water heacer is
essentially incompressisie, this rod velocity would guitkly decay 3
normal rod speeds as the exhaust water header is pressurized. The

control rod would withdraw a raximun of six inchss bafore the exhaust
water headar was repressurized and normal withdrawz) speeds reestablished.

This sho-t duration of rapid control rod withdrawal will not impact
reactor safety. It will only occur on the first rod selected at 2 time
when the reactoer core is subcritical.

B SR
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rify nroper operet

2
valves and the recormendzd fraguency of thn2se vesi

The pressura of the exhaust water header is monitcred and displayed
locally at the CRD Systen flow/pressure control staticn. A gool practice
s

would be to verify the exhaust water healer pressure prior 10 rod withdrawsa!l

0

whenever the plant has gone through the sequence of events which may
lead tc a high pressure differential between the RPY &and exhaust water

header.

Furthermore, note that there exists a simple, positive means of assuring

that the exhaust water header is pressurized. By selecting a rod and

giving it a continuous insert signal the insert exhaust water directional
control valve for that drive will be opened and maintained open as long
as the insert signal is applied. The flow~ to the exhaust water healer
during this exercise will assure that it is properly oressurized., Since
the scenario of events which may lead to @ high differential pressure
betwez2n the RPV an

this exercise of

the exhaust water header results in the control raods
beiry inserted, epplying a continuous insert signs ]
o ¥

should not impact plant availadbility.
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Releasé Rate
(ma/dm?-ma.)
515
52
12

»128, 1972.

9

28, 1
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el
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(ft/sec)
Cerrosion,

Flow Rate

£5TM Al72-84%
90
5 ppm
>5000 hrs
1,
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Test Duration:
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Plant operéasin; axparience has mean that the caradn gteel Cerrosicn

W. E. Berry, Corrosion in Nuclear Aznlications, Jahn wiley & Som,
N.Y. (1971)
The pot antial increase in the amount of caroon steal corrosiun proautts

deliverad Lo the drives as a result of the carbon steel in the stabilizing

loop is consicered neqligibie. The ¢ srrosion particle rolease rat
3 J

would increase the metal ,-rticle cc::antration in the CRD ficw by

<<0.1 ppb. The metal particle co of the CRD System flow is ganzrally

about 15 pp Tharafore, the expzctad con‘rxb;t1an of carbon ste2)
corrosion pa*’1cles from the carbaen steel piping of the flow stabilizer
loop could increase the metal particie concentration in the cooling

water flow by about 1s

The design of the integral ball check valve is such that a minimum
difference of 18 mils exists betlween inside diameter of the valve cage

and the diameter of the ball. The inside dizmeter of the cage is specified

as 0.800 ¢ 0.005 inch and the ball diameter is specified as 0.875 2 0.002
{nch.

The carben steel corrssion particizs released from the fiow gtabilizer
locp piping are not expectad to be characseristically diffarant from
those cerrosion particles which are already being transported to the
drives. There are no XKndwn conditisns for which it 1 H

corrosion particles 2 form a somewnat solid mass and jam the chzck £all
_and plant operating experience does not evidence its occurrenca. The
crud found in the drives is better characterized as soft and silty.

The potential addition of corrosion particles from the stabilizer le¢

4s relatively so small that no ¢hange ia this charactaristic of the crud

{s expected.

AS:cas/92Gl4
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4, It h2s been dndicated that the potential for conirel rods crifting
will be increased as a result of implementing the recommeniad 039
"system madificatiocns. A recent o
report indicated the occurrence of such an event. To

2

m, they increased the drive pressur2 to 430 psid.

The introductory staterent of question #4 is incorrect. It has never
e

Yy s

been indicated that the potential for control rods to drift would be
{ncreas:d by the removal of ths return line. There is a potential that
rod settle margin may be reguced when the return line is eliminated, A
reduction in settle margin may pose an operational inconvenience but does

not constitute an unreviewed safety ceoncern,

Furthermore, the stated occurrence of a rod drift has nothing to do with
the eliminaticn of the return line. For a discussion of the conditions
which cause rcd drifts, refer to Table 4-7 of Technical Cuide No. IV,E.1,
“"Operation of Genera) Electric Contrel Rod Drives", USAZC, 1571

The potential for decrease in rod settle margin results from the potential
increase in back pressure offered by the exhaust waler header when

return line is eliminated. The rod settle functien is facilitated by

the venting of the underside of the crive piston to the exhaust water
headar and allowing the waight of the contro) rod/arive pisten 3ssemdly
to push the drive down to the preper notch leocatizn. Since the en
available for rod settle (i.e., the weight of the control rod/driv
pisten assembly), is a Yixed value, en increas2 in exhaust wat

w
]

)
o
o
X
u
b

pressure will directly affect the performance of the rod settias function.

With the return line operational, the pressure at the juncticn of the
exhaust water header and the raeturn line is essentially defined as
reactor pressure plus the small line losses of the return line flow
(defned as & maximum of S psid). With the return line isolated (cr .

»

AS:cas/92G15
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g [ A en & o] & mmamtom 4 R
performs the red ssttle function of opening tha Wiz

directicnal centira] valve, 1f at tne end of the 5 sz2zond rid spttls

sequance the Rod Pesition Indization System (RPIS

3

rod at a notzh locztion, the rod drift 2larm {5 annuncisted. Additisnmally,
if an unselected rod moves out of a neteh pasition, tha drift switches
between the notches will sense the rod movement and annunciate the rod
drift alarms. Thus, tha RMCS performs botn the functisns of assuring

that a rod is in a proper position and of detecting unselectad rod

movement if it cceurs.

AS:cas/52617
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Describe and discuss the fellewing:
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quires that drives

al drive w

narm

Sl

N

ved \

ich cannot be mav

3

wh

e

ve and ¢

L
-t

era

S N

0
O

cas/52G1

“AS



S A ey P Man ey S TS L PP NG W TR YT A e,

B R SR e — o AT e

VRrEeT >

b. The potential advers2 conseguences thal ray follew frem this
prececure.

RESPONSE

Drives which cannot be moved with normal drivewater pressure uncoubtedly

have 3 prodlem. Ingcreasing the drivewater pressure to "force" rod
moven: . may well make the problem worse (e.g., something jammed in the
drive). Increasing the drivewater pressure in its2lf, however, Joes notl

present a problem since the design basis of the drive is the high pressure
scram.

AS:cas/982C18
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¢. The anticipated number of drifting coniral rods that wil
o

pccur throughout tr2 1i7

w

the final recommended CAD systenm madificieions, Tha €is
should includs the estimated replacepent iris -als of 10
channel boxes since the fricticnal

boxes and contral rods is a significant parazeter in the
tendency for tha rods to drift.

RESPOMNSE

Again, rod drifting will not be affected by the eglimination of the
return 1ines.

Se2 response to 4d balow for discussion of fuel channel Triction.

AS:cas/32020
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¢, What provisions zre made to verify that the control rod =
channe) box friction is net excessive and &t whatl fregueniy

should cuch checks bz mede?

RESPONSE

The standard Tech Szecs reauirz that at least once par seven (7) days
211 operable withcdra~n central rods be notch tested. The purpose of
these tests is to confirm proper drive operation. Thus, §f tne friction
force resisting tha movement of a drive becomes excessive, 1t will be
evident in these tests and appropriate steps will be taken s defined by
the Tech Spacs.

SO ——— ]
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CENERAL ELECTRIC COMPANY, 178 CURTNER AVE,, SAN JOSE, CALIFORMIA 95125 :

e 682, (408) 925+5030

Kavenbar 27, 1979

U, S, tieelear Regulatory Cominission _
Oifice of Nuglear Reactor Regulation :
Washington, D.C. 20555 |

Attentian: R. P, Sunaider, Division of Operating Reactors

ot hd

G2ntenens

SUBCECT: | CONTROL ROD DRIVE RETURH LINE REMOVAL

R ——

Refersace:  Telecon, 10/25/79

Attacﬁed are results of analyses of boil-off rates and CRO pump wakeup

capability use for plants nrot previously addressed. Also, attached is
- a draft procedure for optimizing CRD pump flow to the raactor.

This material is being forwardad par referenced discussion.

e e e e

Very truly yours, |

nerﬁﬁé%?“ﬁ§§§3%§}37/

Safeﬁ; & Licensing Operation
GGS:rm/614

Attachmants

cc: L. S. Gifford. .
R. J. Mattson

BCC: AJ LEVINE M/C 682
MA HEAD M/C 843
RE ENGEL M/C 682
RD BRUGGE ™M/C €82
FP FELINI WM/C &80
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procadurs 1s auplicadle to CRD Hydraulic Systens with and without return
lires and Lo systeos vibicn have a return line vecouted to the RPY v

i
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the piping o anothar system (e.g., RWCU, RCIC, er Tasdwater systom)

RISCUSSTON
Although providing reactor cotlant maszup 1s not a cesign considerazion
for thz CRO Hydraulic System, it is @ Tuﬁ'!1, ynayoidad
e

. tunction of the system.

by o i Pl T it s T
whe 2ontrol red drives and tha LQ

1823 of tha CRD systa
thz needs of the systen’s normal func:i:ns of scrammang, notching, and

cooling the drives. Howevar, 17 it is pacassary to usz tha CED s

CAUTIONS AnD CONSIDZRATIONS
The flow capability of the CRD system varie

u:
-
-
w®
.4
Ly
i
P
“‘
=
-t
X
P
i |
W
gz~ |
=
D
w
-
=
-
w
o

the R?Y. In the normal system cocnficuration, the systam is adjusi

the maximum system flow, which occurs whan the R?Y is depressueizad 15 limited
to runout flew of the CRD drivewater pump. As the vess2] praossur 1rcra\5°s.

a greater devzloped haad {5 required Trom th2 pump and (hus the CRD system
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#lo4 docreases, The following procedure offers CVD systom alteratisns i

iy be fmpl wnented to datrease tha required cevelopzl tisad of the pumps

-
B

thus, increzse the {lo4 2o the BPY, A pric: consideralion when making

systom adjustments i3 that the CRD pump runcut flow of 209 g
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2
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both punps may be uszd ut the same time to increase the flow to the P¥

there are no CRD cystem design batzs which prohibit the coincident opare

1 shall no

is oguipped with 1vd (2) drivewator v;*,:. Ti
are that the second pump is to be us2d as 2 bs

the primary pump were to £241 or be taken out of szrvice. 1T dastra

P e 1

Lhas

w

&
'-’:o.f

]
{9 52

o4 both punps). Such duo-pump pperation may, howevar, bz 1imited or cvan

prohibited by other conditions surh as: pump rotor switch gzar which coes not

ernit tws-pump cpzratien; 1924 1imiting breakars on the pump molor PO
P ’ -

e

-5
wn

Up-

plies which may 1imit the electrical power available for two-pum] operation

and, hencg, two-pump flow capability; and/or, common pump suction piping loss-

ps which may cauyse ong or both pumps to trip duz to low net positive s
g (npsH). Therefore, it is suggested that the electricel power Sup
and switching for the pumps and the pump suction piping linz losses ba

uated for adequacy prior to operating the CRD system with both pumps.

RECOMMENDID PROCERURE

¥eeping in mind that the maximum pump runout flow of 200 gom per pumd

uction

ply

eval-

should

not be excesded, the general procecurs for optimizing the CRD system flow to

the RPY i5 25 follows (refer to Figure 1 for subject valve locations)
1) Scram the reactor. This will ppen the scram injection valves (Hcu v

125) and providea rele*: ely frez flowmath to the drives

2
v

:\n
L



.

g 0. e A Pl = il o BRETA. SarT | ARV L et R A A e ey

—

N R T = NN T L S T AT RS TN =

T T il T g o Dy U S R ——

(3)

2} Cpen-all valves duangtr:am of the mala Flew centrol valve (FOO2
such as the driva water pressure control velve (FO03) &nd its
manual bypass valve (FO04). I the system has a eaturn 1ine, opza

811 valves on the vaturn Tine {e.g., valves FOUS, FOUO5, end FO32)

(1.2., bypass) valve (F128).

L5
-~

nile monitoring the pump dischargs flow* to assure that its maxkinun
runcut Tlow of 200 ypm 15 not excezdad, slowly inch open the main
flow control valve {FOU2A).

4) 1f the flow control valve is fully opzned and yet additional flow
to the RPY 15 desired, the backup flow contrel valve (FO02B) may

21so b2 put into service by opaning velves FO223 and FC478

“Monitoring of pump discharge flow may bz accomplished by determining

tha developed haad of tha pump from the pump suction and pump discharge
pressure indicators (RO17 & ROCB, respactively) and ref2rring to vendor
supplied pump performance data for the corrsspending approximate discharge
flow, plternatively, tha flow transmitter (1004) on thz flows element

for total system flow (1003) may be raspanned to acconmodate higher flows.
Howzver, this flow reading would not include the pump minimum bypass flow,
the flow in the pump test bypass line (if any), or the recirculation pump
seal purge flow (1f any). Thess additional flows must be corsidared if
the vreading from flow element 003 is used to datarmine the pump discharge

flow,

S S N T B R R IR R Y RS TSNS USRS EES——

IR, =y

L 2 o T g I T Eats, 3

R —— ——



5) For additional flow, depending on system dasion, valves botuzay the
- {?
drivewater punp and the flow control station such a5 Lhe pump :
discharge pressurg (F170) &nd pusp test bupass Vine isolation valus
(FOT8) may b2 openad, The backup drivewatar filtar may ~lso be

brought into service by opening valuves F0203 and FOZiB. (Closine

the minimum Ticw bypass valva, f.¢., FO15 AL3 is not recomended.)

€) For the two-pump operation, first close the pump discharge isolatian
valve (F0148) of the second pump (this should reduce the patential
for the pumps to trip on low NPSH whan the second pump is started).
Start the second pump., Slowly inch open the FO0143 valve. With
valve FO143 fully open and both pumps running, the developed head
across the pumps will still indicate the approximate flos through
each pump (this of course assunes that both pumps performance are &like

and well represented by the vendor supplizd parformance data).

7)  Dzpending on system design, the pump NPSH may be improvad during
two-pump cperation by opening the pump suction filter bypass line
(1.e., valve F117 and F116).

Again, particular attention must be given to the pump discharge flow if
any of these actions are taken to optimize the flow to the RPY. Considar
the fact that reducing vessel pressure will lead to increasing CRD system
flow when the system is in the scram mode, Therzfore, if the system flow
s increased to n2ar runout flow at a given vess2l prassure znd the vessel
pressure subsequently drops, actions (i.e., valve adjustments) will be
necessary to assure that the concurrent flow inzrease dies not result in

& flow greater thazn the defined 200 gzn par pump.,
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ICSB-17 RPS MG SET MODIFICATION DESIGN

The Shoreham RPS MG SET design has been modified by the addition of
redundant, Electrical Protection Assemblies (EPA) to

preclude the possibility of unacceptable RPS MG SET performance under
degraded voltage conditions. The EPS design is the same for all BWR's.



