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l y PO. Box 1700 Housion, Texas 77001 (715) 228-9211

Houston Lighting & Power

August 03, 1989
ST-HL-AE-3097
File No.: G3.8
10CFR50

U. 8. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

South Texas Project Electric Generating Station
Units 1 & 2
Docket Nos. STN 50-498, STN 50-499
Revised Response to
NRC Generic Letter 88-017: "Loss of Decay Heat Removal"

Houston Lighting & Power Company (HL&P) has completed its evaluation of
the subject Generic Letter received on October 20, 1988, and submits
the attached revised response for Units 1 & 2 of the South Texas Project
Electric Generating Station (STPEGS.) An initial response to Generic
Letter 88-017 was submitted by letters dated December 9, 1988 ST-HL-AE-2877
and January 17, 1989 (ST-HL-AE-2936.) Change bars have been added to
highlight the revision to the initial response.

HL&P is planning to conduct reduced Reactor Coolant System (RCS)
inventoiLy operations during the upcoming refueling outage for Unit 1, The
expeditious actlione ¢nd anhancements as described in atcachmente 2 and 3 wiil
be completed auv described in Atvachment ¢

The attached response details nur commiiments anc actions to resolve ?he
concerns of the Generic Letter.

if you should have s#ny questions on this matter, please contact

Mr. M. A. McBurnett at (512) 972-8520.
%‘/

,/
§
G. E. Vaughn
Vice Pres’dent
Nuclear Operationr s

CEV/7CS/nl
Attachment: 1 Backgreound Figure 1l: Peduced RCS
2 LExpeditious Actiors and Inventory level
Responses Indicatior
3 Enhancements and Responses

4 Generic Letter B88-17 Hardware
Changes

A Subsidiary of Houston Industries Incorporated
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

)
)
)
)
)
)
)

AFFIDAVIT

In the Matter

Houston Lighting & Power
Company, et al.,

South Texas Project
Units 1 & 2

G. E. Vaughn being duly sworn, hereby deposes and says that he is Vice
President, Nuclear Operations of Houston Lighting & Power Company; that he is
duly authorized to sign and file with the Nuclear Regulatory Commission the
attached response to NRC Generic Letter 88-017;
thereof; and that the matters set forth therein are true and courrect to the
best of his knowledge and belief.

Subs .ribed und Jorn to before me, a Motary Public in and for The

' dey oz_L4&‘¥4ngi_n. 1989.
‘*\yma-p //Mj_a

State of Tex1s this ;j,

/,\* SHARON DONAMY
Notary Fublic
07 . STATE OF TEXAS

\\ WY wy comm B wa 1981

—cwv it o
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is familiar with the content

Vice President
Nuclear Operations

Wotnty Public in und for t
State of Texas
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South Texas Project Electric Generating Station
Units 1 & 2

Docket Nos. STN 50-498, STN 50-499
Response to

NRC Generic Letter 88-017: "Loss of Decay Heal Removal"

Background

NRC Generic Letter 88-017 consolidates the industry experi:nce on the hazards
of loss of Residual Heat Removal (RHR), and stresses 'he nncest ity for
immediate action in order to prevent loss of core coo.ing (urirg reduced RCS
inventory operations. The conditions under which the "expcditious actions"
jdentified in the Gemeric Letter could apply at STPEG! during the first
refueling outage (Reduced Reactor Coolant System (RCS' Ope:iaticns) consist of
the following:

a) irradiated fuel is in the reactor vessel, and

b) the reactor vessel water level is lower than 4.5 feet telow the vessel
flange. (A discussion on the selection of this water level is provided in
the response to expeditious action &.)

For the Unit 1 first refueling, Couth Texas Project plans to enter reduced RCS
inventory operations for installation and retioval of rozzle dams in s&ll four
Steam Generators. The hardware znd procedura. change« reqi ired to support
tris effort will be in effert prior to entering :educca RCH inventory
operations. Ia addition, hardware changes associated with the programmed
enhancements &nd their associated procedural changes ‘thich are nct completed
for the first refueling will be implemented by the enl of “he secund
refueling. Attachment & prevides a summary of the hardwar: charges required
to support the response to *his generic letter. If tne plirs to eatwur reduced
RCS irwventoiy operations change, the schedule for jmplementiing ‘hr respensrus
¢o NKC Generic Letter 88-N17 will he changed accordingly.

Prior to reduced RCS inventory operntions on Unit 2, the rardware and
procedural changes which are specified as expeditiour sction responses will be
inplemented. All hardwvare changes (both for expedii’ovs ictions and
programmed erharcements) will be implemented on Unit 2 pr.or to the end of the
first refueling ocutage.

Responses on each of the eight expeditious actions ind six enhancements
identified In the CGCeneric Letter are provided as a f[inal resporse as follows:

Attachment 2 Expeditious Actions and Resporses
Attachment 3 - Enhancements and Responses

Attachment 4 - Generic Letter 88-17 Hardware Changes
Figure 1 -~ Reduced RCS Inventory Level Indication

NL.89.007.02
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Expeditious Actions and Responses

Actions and Responses are provided as follows:

Action 1) Discuss the Diablo Canyon event, related events, lessons learned,
and implications with appropriate plant personnel. Provide
training shortly boefore entering a reduced inventory condition.

|

:

1
fesponse: To refresh personnel on the potential hazards and difficulties of

reduced RCS inventory operations, Plant Operations shift personnel i

in the affected unit will be trained prior to entry into & reduced

RCS inventory condition. A prerequisite has been added to the

reduced RCS inventory operations procedure to complete this

training prior to assuming the first shift assignment during

reduced RCS inventory operations. As & minimum, the training will

consist of & lesson plan with the following elements:

a) a discussion of the Diablo Canyon loss of RHR event, related
events, lessons learned, and implications for the operator;

b) a discussion of the South Texas Project Electric Generating
Station modificat‘ons for enhanced temperature and level
indication, including cperational considerations;

¢) @& review of the "Loss of RHR" (JPOPO4-RH-0)01) off-normal
procedure with specific emphasis on procedure changes since the
last revision;

d) the training conducted prior to commencing reduced RCS
Inventory Opeisaticns will also include a discussioa of the
necessiity for auelyziog the expected system respcace for #
pianned RCS perturdation, s0 *hat guick and sffective counter
‘ measures can be taken If decay hcst :removal ability ie
{ affected.

Action 2) T'mplement procedur.s and administrative controls that reasonably
assure -het containmert closure will be achieved pricr to “he time
at which a8 core uncovery could result f-om a lozs cf RHR, ccupled
vith an inabjlity .c¢c initiate alternate cooliag or addition of
water to the RS jpventory. Corta’.nment closure procedur s should
irclude consiceratiou of perertial steam and radiosctive materisl
release .rom tle RCS shou'd closure activities extend into the time
boiling takes place within the RCS Th.se procedures and
administrative contreols shculd be active and in use:

a) prior to enteriny a reduced RCS inventor) condition for Nuclear
Steam Supply System (NSSS) supplied by Combustion Engineering
or Westinghouse, and

NL.89.009.02
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b) prior to entering an RCS condition wherein the water level is
lower than four inches below the top of the flow area of the
hot legs at the junction of the hot legs to the RV for NSSS
supplied by Babcock and Wilcox, and should apply whenever
operating in those conditions. If such procedures and
administrative controls are not operational, then either do not
enter the applicable condition or maintain a closed
containment.

Prior to authorizing work start for an activity which involves a
containment penetration, the following approval steps must be
performed (as specified in OPGP03-20-0035 “"Reduced RCS Inventory

Operations"):

1) A written plan must be developed which specifies both the
method of restoration and the individual responsible for the

proposed breach.

2) The work scope must be reviewed by the Mid-loop Coordinator
(a dedicated licensed operator available on site 24 hours a
day), who tracks each proposed breach in a manual log. As part
of the review, the Mid-Loop Cuordinator will verify that the
time required for restoration is less than the time required to
reach the boiling point in the RCS. (Time to boiling will be
based on South Texas Project specific data contained in the
Westinghouse Owner's Group study.)

3) The Shift Supervisor must concur with the Mid-Loop
Coordinator's recommendation, ani then approve the work to
start.

In the event that the Shift Supervisor decides that containuent
closure is reguired, the responsibie individval speciiied for esch
active containment breuch will by contacted. Where a contsinment
brea:h will be more than ore shift, a responsidle individual is
identified for each day and each time period to close the breach.
All containment breaches will be restored as specifijed in their
respective written plans, and progrers of restoration w#ill be
tracked by the Mid-loop Coordinacor.

The admiuirtrative controuls desciibed adbove will pe in effuct prior
to entering Reduced RCS Inventory Optratiors.

The "Loss of RHR" (OPOP04-RH-0001) off normal procedure includes
actions to be taken in the event that boiiing in the core starts
prior to completing containment closure activities.

NL.89.009.02
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Provide at least two independent, continuous temperature
indications that are representative of the core exit conditions
whenever the RCS is in & mid-loop condition and the reactor vessel
head is in place. Temperature indications should be periodically
checked and recorded by an operator or automatically and
continuously monitored and alarmed. Temperaturs monitoring should

be performed either:
a) by an operator in the control room (CR), or

b) from a locaticn outside of the containment building with
prevision for providing immediate temperature values to «n
operator in the CR if significant changes occur. Observations
should be recorded at an interval no greater than 15 minutes
during normal conditions.

Core exit temperature instrumentation is provided in iLhe STPEGS
design to meet the requirements of NUREG~0737, Item 11.F.2, and
RG 1.97. This parameter is displayed in the Control Room on the
Qualified Display Processing System (QDPS) and on Control Room
analog recorders The core exit temperature instrumentation is
accurate over the range of concern for Reduced RCS Inventory
Operation. This system is described in detail in the STPEGS FSAR,
Sections 7.5.6 and 7A.11.¥.2. Display of core exit temperature is
also available in the Control Room on the Emergency Response
Facilities Data Acquisition and Display System (ERFDADS) which is
described in detail in FSAR Section 7.5.7.

The presently installed core exit temperat.ure irstrumentation will
be used to comply with tne reguireveut of two independent,

cunt coucusly displayed tempera‘ure indications. The QDPS or
ER:DADS disrlave 2f core exit temnerature wili be continuously
ivailavle whenever the ROS is in a mid-loop condition #nd the
reacior vessel heed is in plece. A miniioum of fiva crre exit
tiermeccouples per troln will be svailable as input to the CDPS or
FKFDADS computer systems whenevesr the RCS s in a reduced RCE
inventory operation and the reactor vessel head is in plare. A
pesmanent tempe:ature ecorder showing represeutative Ligh
tem>erature will provide :a alarm if the core exit tempervture
ax:ceds & prescribel setpoint., Plant procedures will require core
px.t temperature display, the mocouples, and alarm availability as
¢ prerequisite condition to enter reducea RCUS inventory operaticn.

NL.89.009.02
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Provide at least two independent, continuous RCS water level
indications whenever the RCS is in a reduced inventory condition.
Water level indications should be periodically checked and recorded
by an operator or automatically and continuously monitored and
alarmed. Water level monitoring should be capable of being

performed either:
a) by an operator in the CR, or

b) from a location other than the CR with provision for providing
immediate water level values to an operator in the CR if
significant changes occur. Observations should be recorded at
an interval no greater than 15 minutes during normal
conditions.

Reactor vessel water level indication is provided in the STPEGS
design to meet the requirements of NUREG-0737, Item 11.7.2, and

RG 1.97. This parameter is displayed in the Control Room on QDFS
and on analog recorders. This system is described in detail in the
STPEGS FSAR, Sections 7.5.6 and 7A.11.F.2. Display of reactor
vessel water level is also available in the Control Room on ERFDADS
which is described in detail in FSAR Section 7.5.7.

As described in the FSAR, the redundant reactor vessel water level
(RVWL) sensors are discrete point sensors. Figure | provides a
drawing of the vesuel level indication for reduced RCS inventory
operation. Reactor vessel plenum sensors are of particular
importance in reduced RCS inventoiy operation. Point #2 is located
2 inches above the vessel flange. Point #3 is located et an
clevation which ig 4 1/2 feet below the reactor vessel flange and |
1/2 feet above the top of the hot leg piping. Point #4 Is located
at the elevation of the top of the hot leg piping. Foint #5 is
located ¢t the e evation of che hot leg piping cernier linea. PFoint
#4 correspunds to the top of the het leg navrow rarge instrument
desiribed talow.

During the draindown operation for the first Unit 1 refuzling
outage when the reactor vessel level reaches the discrete puint

4 1/2 £t below the flange, STPEGS procedures will require that
prerequisites are riet for entry inte reduced RCS inventory
operation. The RVWL System is & .eliaple system for indication of
entry into rveduced RCS inventory operation. The RVWL system is not
affected by pressure differences in the RCS system. A sight-glass
or t“ygon hose level indication is affected by pressure differences
in the RCS. Therefore, the RVWL discrete poirt of 4 1/2 ft Lelow
the flange was chosen over a sight-glass or tygon level indication

point.

NL.89.009.02
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For the first refueling outage & tygon hose will be used as a
backup level indication during drain-down. Prior to the second
refueling outage for Unit | and the first refueling outage for Unit
2 the tygon hose will be replaced with a sight-glass backup level
indication for drain-down of the RCS. The tygon hose (and
permanent sight-glass) will be located in a stairwell outside of
the biological shield wall. The stairwell will be permanently
marked with appropriate levels. (This is already complete in

Unit 2.) Additionally, it should be noted that the STPEGS design
of the hot leg location relative to the steam generator nozzles
allows reduced RCS inventory operation at levels 8 to 1l inches
above the middle of the hot legs. This allows the necessary
evolutions to be performed at higher water levels when compared to
other plant designs without spilling water into an open steam
generator nozzle.

Promptly after shutdown, for the first refueling and prior to
reduced RCS inventory operations, the following modification will
be installed and tested. Narrow range level instruments will be
added to the RCS hot leg loops A and C. These loops have existing
top entry primary sample connectlions which are available for the
upper level taps. These loops also have 8" Safety Injection
(SI/hot leg) lines which connect to the 29" RCS hot legs at a 90
degree angle to the hot leg vertical. This places the SI hot leg
nozzles l4 1/2 inches above the bottom of the RCS hot leg. The SI
lines have drain connections which are available for the lower
level tap.

The 12" Residual Heat Removal (RHER) suction lines are on the
oppesite side of the RCS pipz in proximicy to the hot leg SI

| injection nozzle and connect to the RCS piping at 45 degrees below
the horizontal. This arrangement wil) piovide an 18" level range
from che top of the RCS hot leg pipe (+14-1/2") to 3-1/2" below the
centerline of the RCS hot leg piping. This measurement location is
in that portion ¢f the hot leg piping of most concern for level
control (see Figure 1.)

|

|

\

The taps c¢«.cribed above on the RCS hot legs A and C will be used
to conncet “wo local zight-glasses (1 per loop) and differential
ptessure level transmitters (I per 'vop) for remote indicaticns and
an alarm in the Coatrol Zooa.

TV Cameras will Le provided for monitorirg FCS level as indicated
by sight-glass and/or Tygon tube levels as ALARA consideration:
require.

NL.89.009.02
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Implement procedures and administrative controls that generally
avoid operations that deliberately or knowingly lead to
perturbations to the RCS and/or to systems that are necessary to
maintain the RCS in a stable and controlled condition while the RCS
is in a reduced inventory condition.

1f operations that could perturb the RCS or systems supporting the
RCS must be conducted while in a reduced inventory condition, then
additicnal measures should be taken to assure that the RCS will
remain in a stable and controlled condition. Such additional
measures include both prevention of a loss of DHR and enhanced
monitoring requirements to ensure timely response to a loss of RHR
should such a loss occur.

RCS perturbations will be controlled and limited by the Piant
Operating Procedure controlling reduced RCS inventory operations.
Examples of the type of controls which are in this procedure are:
limitations on surveillances, maintenance work, and lineups on the
RHR system and ite supporting systems. The Mid Loop Coordinator
and the Shift Supervisor will review maintenance work activities
and surveillances to ensure RCS perturbations are avoided.
Electrical power to RHR and its support systems will be maintained
by careful selection of outage times and implementation method.
Instrument air work activities will be minimized to ensure
instrument air availability will be maintained. Calibration work
on all associated instrumentation will be minimized to ensure that
the operator is constantly updated on system parameters. The
computer support systems (ERFDADS/QDPS) will be maintained as
necessary to provide the temperature and level indications as
listed above.

For the first refueling outage on Unit 1, current plans include a
temporary modification to provide RHR pump motor current indication
for the Control Room operator and a permanent modification to
provide motor current at a later date. Also a temporary
modification to remove the RHR Auto Closure Interlock is plarnned on
Unit | for refueling outage one. (See Attachment 4.)

NL.89.009.02
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Provide at least two available or operable means of adiing
inventory to the RCS that are in addition to pumps that are g part
of the normal DHR systems. These should include at lesst one high
pressure injection pump. The water addition rate capable of being
provided by each of the means should be at least sufficient to keep
the core covered. Procedures for use of these systems during loss
of DHR events should be provided. The path of water addition must
be specified to assure the flow does not bypass the reactor vessel
before exiting any opening in the RCS.

The STPEGS design utilizes only dedicated RHR pumps for decay heat
removal. Separate pumps are utilized for low head injection and
high head injection. At least two separate means of water
inventory addition will be available at all times. Inventory
addition instructions have been developed to specify the addition
methods which are prerequisite tc reduced RCS inventory operations.
Instructions for the use of either two Low Head Safety Injection
pumps or a Low Head Safety Injection Pump and a Centrifugal
Charging pump have been developed to provide controlled level
recovery. Additional instructions have been added to ensure chat
the flow path will not bypass the reactor vessel. Administrative
Controls have been established to ensura that the necessary pumps
are operable during reduced RCS inventory operations.

Implement procedures and administrative controls that reasonably
assure that all hot legs are not blocked simultaneously by nozzle
dams unless a vent path is provided that is large enough to prevent
pressurization of the upper plenum of the Reactor Vessel (RV).

Steam Generator nozzle dam and primary manway installation and
removal sequence will pe controlled to provide adequate vent
capability of the RCS hot leg by use of a Maintenance Department
procedure.

(Applicable ¢c N$SSs with loop wtop valves) Implement procedures
and auminigtrative controls that reasonably assure that all hot
legs are not blocked simultaneously by closed stop valves unless a
vent path ic provided that is large encugh to prevent
pressurization of the RY upper plenum or unless the RCS
configuration prevents RV water loss if RV pressurization should
oczur. Closing zold legs by nozzle dams dces not meet this

condition.

Since the South Texas Project Reactor Coclant System has no loop
stop valves, no action will be required on this expeditious action.

NL.89.009.02
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Enhancements and Responses

The following responses to each of the six programmed enhancements identified
in the Generic Letter are provided:

Enhancement 1) Instrumentation

Provide reliable indication of parameters that describe the
state of the RCS and the performance of systems normally used
to cool the RCS for both normal and accident conditions. At
a minimum, provide the following in the CR:

(a) two independent RCS level indications

(b) at least two independent temperature measurements
representative of the core exit whenever the RV head is
located on top of the RV (We suggest that temperature
indications be provided at all times.)

(¢) the capability of continuously monitoring DHR system
performance whenever a DHR system is being used for
cooling the RCS

(d) wvisible and audible indications of abnormal conditions
in temperature, level, and DHR system performance

Response: The existing core exit temperature indications described in
the expeditious action response for RCS temperature are
considered adequate for this mode of operation.
Additionally, RV plenum outlet temperature indication is |
available via the ERFDADS from the RVWL system parameters.
The ERFDADS computer displays the unheated junction |
thermocouples at the discrete sensor points used for RV level
indication.

Long term plans for reduced RCS inventory operation level A
indication are as described in expeditious action &4 of

Attachment 2 with the exception that the tygon tubing will be
replaced by a permanent sight-glass. (see Figure 1.)

The two narrow range hot leg level instruments described in
the expeditious action response will be permanently wired to
display and alarm instrumentation in the contiol room. The
level transmitters and sight-glasses will be connected to the
hot leg taps and calibrated prior to entering reduced
inventory operation. When not in use for level indication,
these instrument sensing lines will be isolated from the RCS
loops.

NL.89.009.02
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The existing RHR instrumentation includes: heat exchanger inlet
and outlet temperature, RHR pump discharge pressure and pump
discharge flow. RHR pump motor current indication does not exist

added on contrel room displays to provide the control room
operators with indication and alarm of the approach to inadequate
pump suction conditions. For the first refueling for Unit One, a
temporary modification will be installed to provide current
indication to the operator.

A new integrated RHR performance display will be developed for the
reduced inventory mode of operation. This ERFDADS display will
contain the RHR parameters described above as well as RV level, hot
leg levels and core exit temperatures. The RHR pump motor current
will not be displayed on this display since the computer scan rate
is not sufficient to allow detection of rapidl!y changing motor
current.

The new displays and control board mod’€ications will be
accomplished within the Control Room D:.iign Review Program.

Enhancement 2) Procedures

Develop and implement procedures that cover reduced inventory
operation and that provide an adequate basis for entry into a
reduced inventory condition. These includes:

(a) procedures that cover normal operation of the NSSS, the
containment, and supporting systems under conditions for
which cocling would normally be provided by UHR systew:.

|
|
|
:
1
|
|
4
\
\
!
|
in the present design. RHR pump motor current indication will be
|

(b) procedures that cover emergency, abnormal, off-normal, or
the equivalent operation of the NSSS, the contairament,
and supporting systems if an off-normal conditioa occurs
while operating under conditions for which cooling would
normally be provided oy DHR systems,.

{c) administrative controls that support and supplement the

procedures in ‘tems (a), (b), and ali other actions
identified in this communicacion, as appropriate.

NL.89.009.02
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Procedural control will be established as follows:

As described in the expeditious action response, a Plant
Operating Procedure has been developed which will provide
overall guidance on the prerequisites for entry, operation,
and exit from reduced RCS inventory conditions. Required
actions and precautions are also delineated in this
procedure. Procedures which cover normal operations during
decay heat removal by RHR have been reviewed to ensure
compatibility with the above procedure and proper sequencing
such that a smooth transition to reduced inventory operations
can be accomplished.

The "Loss of RHR" off-normal procedure provides instructions
and actions for the recovery from a loss of decay heat
removal, including back up sources and their priority.

A closed containment will be verified prior to entry into
reduced RCS inventory operations. During reduced RCS
inventory operation containment breaches will be tracked as
described in the expeditious action response.

In addition, administracive controls that support the
procedures listed avove have beesn reviewed to provide a
smooth transition to reduced RCS inventory oper tions.

Equipmen’

(a) Assure that adequate operating, operzble, ard/or
available equipment of high reliability is provided for
cooling the RCS and for avoiding a losu of RCS cooling.

(b) Maintain sufficient existing equipment in an operatle or
available status so as to mitigate loss of DHR or loss of
RCS inventory should they occur. This should include at
least one high pressure injection pump and one cther
system. The water addition rate capable of beirg
provided by each equipment item should be at least
sufficient to keep the core covered.

(¢) Provide adequate equipment for personnel communications
that involve activities related to the RCS or systems
necessary to maintain the RCS in a stable and controlled
condition.

W
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Since the RHR svstem, Low Head Safety Injection (LHSI)
system, and the Centrifugal Charging Pumps are all safety
related and powered by lE power sources, these systems

provide a very high degree of reliability already. Technical
Specifications do rot require that the RHR Auto Closure
Interlock be operuble during reduced RCS inventory operation.
A temporary m-iification will be installed to inhibit the
Auto Closure Interlock during reduced inventory cperation.
Fermanent deletion of the RHR Auto Closure Interlock is being
evaluated. Present Technical Specification requirements for
the availability of RHR and Chemical and Volume Control
System (CVCS) pumps contined with administrative requirements
for the availability of LHSI pumps will ensure that an
adequate and reliable inventory addition and decay heat
removal capacity remains continuously available during
reduced RCS inventory operations.

Communications via the plant public address system, hand held
radio, and sound powered phone circuits are available for
control of evolutions. Appropriate use of these means of
communications will ensure Control Room personnel are fully
appraised of the status of the RCS.

Analyses

Conduct anslyses to supplemest existing inforration and
¢ev:lop a basis fer procedures, instrumentation installation
and response, and equipment/WSfS interact.ons and response.
The analyses should encomprss thermodynamic and physical
(configurution) states to which the hardware can be subjected
and should provide sufficient depth that the basis is
developed. Emphasis should be placed upcn obtaining
cemplete understanding of MSSS behavior under nonpower

operation.
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WCAP 11916 (developed by the Westinghouse Owner's Group)
provides the analysis which was used to develop procedures
and an understanding of RCS behavior under loss of RHR during
reduced inventory conditions. In addition, Westinghouse has
performed a plant specific analysis for operation at reduced
RHR pump flowrates to increase the margin to vortex formation
during reduced inventory operations. The South Texas Project
design allows draining of the primary side of the Steam
Generator to & level below the top of the RCS hot leg piping
for manway removal and nozzle dam installation. The steam
generator tubes can be drained without draining the hot legs
to the middle of the hot leg piping. This will allow
operation with sufficient margin prior to air entrainment and
provide a longer period of time for operator recovery from
inadvertent inventory losses before vortexing occurs. The
Westinghouse Owner's Group report WCAP-12111 (RCS Level
Gradients) has also been reviewed to gain an understanding of
potential level variations between the RCS hot leg at the RHR
pump suction piping and other points in the RCS. This data
was used to establish a minimum requirement for various
flowrates, and to establish procedural action levels and
alarm setpoints.

Technical Specifications

Technical specifications that restrict or limit the safety
benefit of the actions identified in vhis letteyr whonuld be
identified end appropriate changes should be submiited

As indicated in the above responses, a Tecin.ical
Specification chauge is being evaluated to delete the Auto
Clogure Interiock.

RCS perturbations

Item (5) of the expeditious actions should be reexamined and
operations refined as necessary to reasonably minimize the
likelihood of loss of DHR.

As part of the continuing review of indusiry and plant
nroblems with reduced RCS inventory operations, and as a
result of procedural reviews and upgrades, further
instructions will Le provided to operations to limit the
frzquency and severity of RCS perturbations.




Expeditious

Description of Hardware Change

None
None

Core exit temperature recorder
and alarm

#4. Hot leg narrow range level

indication, level transmitter

tubing, alarm window and
level recorder

b. Hot leg narrow range

sight-glass, tubing and valves

¢. Tygon huse, level indication

markings for drain-down
level indicetion

d. Peruwsnert nipht-giess (in lieu uof

tygen) for drain-down lewvel
indication

a. RKRHR pump motor current
indication, temporery
modification

b. RHR Auto Closure Interlock,
temporary Modification

Nore
Mone

NA

Generic Letter 8B-17 Hardware Changes

Unit 1
Schedule

NA

NA

Note 1

Note 1

Note |

Note |

RFD2*

Note |

Note 1

NA

NA

NA

Attachment &
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Schedule

Unit 2

NA

NA

Note i

Note 1

Note 1

Note |

RFO1

N/A

Nete !

NA

NA

NA

Note 1: Prior to the first reduced RLS inventory operation. |

“ Refueling Outage 2

NL.89.009.02




Enhancements Desc

1 a
b.
.
2 None
3 None
4 None
5 Ncoane
6 None

Note 1: Pricr to the first reduced RCS inventory operation.

NL.89.009.02

ription of Hardware Change
Narrow Range Hot Leg Level
Instruments

Permanent RHR Fump Motor
Current Indication

Integrated RHR Performance
Display
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Unit 1 Unit 2
Schedule Schedule
Note 1 Note |
RFO2 RFO1
RFO2 RFO1
NA NA
NA NA
NA NA
NA NA
NA NL



Reduced RCS Inventory Level Indication

Figure 1
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