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The Light
NE f Ilouston Lighting & Power itO. Ilox 1700 llouston.Teus 77001 (713)228-9211

October 31, 1985
ST-HL-AE-1492
File No.: G9.17

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 and 2

Docket Nos. STN 50-498, STN 50-499
Responses to DSER/FSAR Items: Lonn Term Coolinn

Dear Mr. Knighton:

The attachment enclosed provides STP's response to Draft Safety
Evaluation Report (DSER) or Final Safety Analysis Report (FSAR) items.

The item numbers listed below correspond to those assigned on STP's
internal list of items for completion which includes open and confirmatory
DSER items, STP FSAR open items and open NRC questions. This list was
given to your Mr. N. Prasad Kadambi on October 8, 1985 by our Mr. M. E.
Powell.

The attachment includes mark-ups of FSAR pages which will be
incorporated in a future FSAR amendment unless otherwise noted below.

The items which are attached to this letter are:

Attachment Item No.* Subject

1 Q440.38, Long Term Cooling
Q440.39

pu2 R88s88a8|he
E

!

* Legend
D - DSER Open Item C - DSER Confirmatory Item t |
F - FSAR Open Item Q - FSAR Question Response Item
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Houston Lighting & Power Company
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If you should have any questions concerning this matter, please
contact Mr. Powell at (713) 993-1328.

Very truly yours?

'

r .

% in
M. R. Vi enburg
Manager, clear Licens (g ,

JSP/b1

Attachments: See above

.
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Page 3 |cc:

Hugh L. Thompson, Jr., Director Brian E. Berwick, Esquire
Division of Licensing Assistant Attorney General for
Office of Nuclear Reactor Regulation the State of Texas
U.S. Nuclear Regulatory _ Commission P.O. Box 12548, Capitol Station
k'ashington, DC 20555 Austin,MD[ 78711

Robert D. Martin Lanny A. Sinkin
Regional Administrator, Region IV 3022 Porter Street, N.W. #304
Nuclear Regulatory Commission Washington, DC 20008
611 Ryan Plaza Drive, Suite 1000 ,

Arlington, TX 76011 Oreste R. Pirfo, Esquire
Hearing Attorney

N. Prasad Kadambi, Project Manager Office of the Executive Legal Director
U.S.-Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue Washington, DC 20555
Bethesda, MD 20814

Charles Bechhoefer, Esquire
Claude E.TJohnson Chairman, Atomic Safety &
Senior Resident Inspector /STP Licensing Board
c/o U S. Nuclear Regulatory U.S. Nuclear Regulatory Commission
Commission

'

Usshington, DC 20555
P.O. Box 910
Bay City, TX 77414 Dr. James C. Lamb, III

313 Woodhaven Road
M.D. Schwars, Jr., Esquire Chapel Hill, NC 27514
Baker & Botts
One Shell Plaza Judge Frederick J. Shon
Houston, TX 77002 Atomic Safety and Licensing Board

U.S. Nuclear Regulatory Commission
J.R. Newman, Esquire Washington, DC 20555
Newman & Holtzinger, P.C.
1615 L Street, N.W. Mr. Ray Goldstein, Esquire
Washington, DC 20036 1001 Vaughn Building

807 Brascs
Director, Office of Inspection Austin, TX 78701

and Enforcement
U.S. Nuclear Regulatory Commission Citizens for Equitable Utilities, Inc.
Washington, DC 20555 c/o Ms.' Peggy Buchorn

Route 1, Box 1684
E.R. Brooks /R.L. Range Brazoria, TX 77422
Central Power & Light Company
P.O. Box 2121 Docketing & Service Section
Corpus Christi, TX 78403 office of the Secretary

U.S. Nuclear Regulctory Commission
H.L. Peterson/G. Pokorny Washington, DC 20555
City of Austin (3 Copies)
P.O. Box 1088
Austin, TX 78767 Advisory Committee on Resctor Safeguards

U.S. Nuclear Regulatory Commission
J.B. Poston/A. vonRosenberg 1717 H Street
City Public Service Board Washington, DC 20555
P.O. Box 1771
San Antonio, TX 78296

Revised 9/25/85
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I
'

, . --

ATTACHMEN
ST.HL AE W

QUESTION 440.38 'PAGE I 0F
(Section 6.3.&15.6.5)

a. Demonstrate that the STP ECCS meets-10 CFR Part 50.46 criteria for long
term decay heat removal in the event of a small break LOCA of a size such
that recirculation would be required but the RCS pressure either remains
above the low head safety injection (LHSI) pump shutoff head or recovers
after loss of the secondary heat sink. An examination of Figures 6.3-1 - -

througirf>.3-5-does not indicate that the STP ECCS is designed for high
-

' head recirculation combined with decay heat removal by the RHR heat
exchangers, i.e., there are no apparent provisions for routing
recirculation flow from the RHR heat exchangers to the HHSI pumps. Also,
as described in Appendix 5.4A " Cold Shutdown Capability," the steam
generators have a limited supply of safety grade secondary water supply,
since there is not a safety grade backup to the auxiliary feedwater
storage tank (AFST). Therefore, provide long term analyses for a spectrum

~

of small break LOCAs that demonstrate that decay heat can be adequately >

removed and the RCS depressurized using only safety grade equipment and
water sources, assuming loss of offsite power and the most severe single
failure. If credit is taken for operator actions, the STP emergency
response guideline (ERG) sequence of operator actions should be followed.
~ Justify the timing of operator actions if they are less conservative than
those recomended in ANSI N-660 for a condition IV event.

In a coiference call held on March 8,1985, the applicant indicated to NRCb.
thtt fer small break LOCAs the combined heat sink capacity of the RWST and
the s.eam generators would provide core cooling for approximately 18
hourt,,afterwhichthereactorcontainmentfancoolers(RCFCs)would
provide an adequate heat sink for decay heat removal. No credit is taken
for heat removal by the RHR heat exchangers. Provide a detailed
explanation of the mechanism of energy removal from the RCS after loss of
the secondary heat sink and supporting analyses that demonstrate that
energy can be adequately removed to meet the acceptance criteria of 10 CFR
Part 50.46. We are concerned that for very small break LOCAs (e.g.,
1 inch) energy would not be adequately removed from the RCS for a
considerable period of time after the accident. Thus WCAP-9600, " Report
on Small Break Accidents for Westinghouse NSSS System" June 1979,
indicates that for 1 inch breaks the break can remove all the decay heat
only after about 24 hours, and that prior to that time, auxiliary
feedwater is required to maintain the heat sink.

RESPONSE:

-This response-will-be-provided-later.

N * b %W %0.18 -*
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QUESTION 440.39 PAGE > OFL,
(Section 6.3)

It is stated in 10 CFR Part 50.46(b)(5) that, for long term cooling, "the
calculated core temperature shall be maintained at an acceptably low valuea.

and decay heat shall be removed for the extended period of time requiredIn order to assure
by the long-term radioactivity remaining in the core."this, heat removal for this extended period must utilize equipment that is
fully qualified for the environmental conditions that prevail during the

-

~

PlEase demonstrate that decay heat can be removed from the STPacciderft'.
core with qualified equipment only, following all sizes of LOCAs,
including all LOCAs which could be subsequently isolated by the operator.
Include consideration of the post-LOCA cooldown period in your resp <anse,
and the fact that for isolated LOCAs, the sump would not be available for
long term cooling.

Discuss whether the RHR pumps are qualified for the environmental effectsb. If the RHRof the large and small break LOCAs and steam line breaks.
pumps are not qualified discuss how long term mitigation of these
accidents would be accomplished.

RESPONSE:

GhTs' response will be provided later.

4

b se; u k h th ce q on s t .

1 -

|

9
,
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Responte to Question 440.39A PAGE ?> 0 t,
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Larne Break LOCA'

For large break LOCA (breaks greater than 1 sq. ft.) the break will cause
a significant Reactor Coolant System (RCS) depressurisation. Breaks of this
size are not isolatable so the sump is used for long term cooling and makeup.
All breaks considered large breaks will have sufficient energy removal through |
the break to sump flow path to remove decay heat energy. Sufficient make-up '

capability to keep the core adequately cooled and to meet 10CFR Part 50.46 (b) :(5) requirements is provided. Containment heat removal will be provided in -t
the STP design by both containment fan coolers and low head safety injection
(LHSI) recirculation flow which is cooled by the RER heat exchangers. All
equipment relied upcn is fully qualified for the environmental conditions that
prevail during the accident.

Small Break LOCA

As result of the accident at Three Mile Island, Unit 2, Westinghouse
performed extensive analyses that focused on the behavior of small break loss
of coolant accidents (SBLOCA) for the Westinghouse NSSS. The purpose of the
analyses was to demonstrate adequacy of the Westinghouse NSSS design in
mitigation and long term recovery from a range of breaks classified as small
breaks (less than 1 sq. ft. area).

The results of the analyses were reported in UCAP-9600, " Report on Small
Break Accident for Westinghouse NSSS System," dated June 1979. The "Small
Break Evaluation Model" at that time consisted of the VFLASH thermal-hydraulic
code and the LOCTA fuel rod model. The analyses were performed for generic
application using a standard 4-loop Westinghouse design, a standard 3 loop and ;
standard 2 loop depending on the nature of the study and which plant type was
expected to be bounding. The conclusions are applicable for all Westinghouse
designs.

STP SBLOCA Design Features

STP has a three train low pressure SI system consisting of three HHSI
pumps, three LHSI pumps, and three accumulators. Each train is aligned to a
separate RCS loop. The pressure ranges for the SI pumps follow:

HHSI: 0 - 1445 PSIG
LHSI: 0 - 283 PSIG

For recirculation, the LH8I and HHSI pumps take suction directly from the
sump. The LHSI pump flow passes through the RHR heat exchanger and is vooled
before entering the RCS. t

The plant has three motor driven auxiliary feedwater pumps and one
turbine driven auxiliary feedwater pump (AFW). The normal system alignment
connects each AFV pump directly to one steam generator. The system does not
have a common header, but cross connections exist in the AFW lines. The
valves in the cross connections remain closed normally.

L1/DSER/a4
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Th3 limiting cinglo failuro fcr th3 STP d:cign will racult in ths loss of |
one train of safety injection (1 LHSI and HHSI pump) and one AFW pump. Since
one AFW pump is allowed out-of-service for maintenance, this will result in -

the ability to feed two steam generators, even though successful cooling can '

be accomplished by feeding one steam generator.

The STP design provides means to remove energy through the steam
generators (long term AFW), through Containment steam condensation (fan
coolers) and through the RHR heat exchangers (LHSI). In this way energy is
removed from containment atmosphere (primarily steam condensation) and
containment sump water (RHR heat exchangers) so that relatively cool water
will be continued to be supplied as make-up and for decay heat removal.

For all break sizes, heat is removed from the core by the break and
steam generators. AFW is required for secondary inventory and heat removal
until the break is able to remove all the decay heat. The break removes
energy from the RCS because the makeup water from the RWST is relatively cold
and can absorb energy before exiting the RCS. The WCAP-9600 analyses with
consideration of STP design features demonstrate decay heat removal capability
for SBLOCA.

EBLOCA Response

The initiating e' rent is the break. If the break is 3/8" or less equiva-
lent diameter and the charging system and feedwater system are available, the
event is classified as a leak since normal charging flow would be sufficient
to keep up with leak flow without a significant RCS depressurization. There
would not be an cutomatic reactor trip or safety injection signal.

For breaks larger than 3/8", automatic reactor trip and safety injection
will occur due to RCS depressurization caused by the loss of primary
inventory. 'or reactor trip and safety injection initiation, safety injec-.

tion pump t. provides make-up to the RCS pressure and maximum peak clad-

temperatures will remain below 10CFR50.46 Appendix K criteria.

For all breaks greater than 3/8" and less then 1 inch, SI flow can match
break flow so no significant RCS depressurization or core uncovery will' occur.
At the point where SI flow matches break flow the mitigation phase of the
accident ends and a long term stable condition is reached.

The long term stable condition is that the steam generators provide heat
removal capability in conjunction with break flow. Heat removal from the
steam generators occurs through the safety valves. A supply of auxiliary
feedwater is available for the long term.

Break sises between 1 and 4 inches reach an equilibrium RCS pressure
above the shutoff pressure of the LHSI pumps (283 psig). Steam generator heat
removal is necessary until the break can remove all decay heat. For a one
inch cold leg break, the break can remove all decay heat approximately 24
hours after the accident'is initiated (WCAP-9600, Sec 3.1). For a four inch
cold leg break all decay heat can be removed in less than 300 seconds into the
transient (WCAP-9600, Section 3.2). Energy is removed through the break to
containment where containment fan coolers remove energy to component cooling
water. If containment sump recirculation is established, the HHSI pumps are

i
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cvailablo fer makeup. - Tha tr,ter u:cd by ths HMSI pump un1 b ut sump
temperature and the break alone may not be able to remove all decay heat
depending on decay heat levels at sump recirculation switchover time. If the
break cannot remove all decay heat, the steam generators would be relied upon
until the break can remove all energy.

For breaks greater than 4", the RCS will depressurise to below the LHSI
shutoff pressure and all decay heat will be removed from the RCS through the
break. The RER heat exchangers will be sufficient to provide cooled make-up
water to the RCS via LHSI pump flow.

For isolatable break cases, the steam generators would be relied .pon to
provide decay heat removal for an extended period following termination of the
break.

By providing a safety grade supply of make-up to the AFW storage tank,
decay heat can be removed from the STP core with qualified equipment only,
following all sizes of MCAs and including all thCAs which could be
subsequently isolated by the operator. STP has committed to provide make-up
from the essential cooling pond (ECF) utilising hose connections from the ECF
ECU system to the AFV storage tank. ECW make-up to the AFST entails
physically routing a dedicated make-up hose from the hose connection in the
DGB wall to the AFST. This hose is comprised of ten 50 foot lengths stored in
a commercial grade hose cabinet located adjacent to the AFST level instrument
cubicle. There are no high energy systems or non-seismic structures in the
vicinity. The hose cabinet is lock-wired and sealed but is not locked. The
seal will be periodically checked. It takes two men no more than two hours to
assemble this hose from the DGB wall to the AFST.' At the AFST the hose is
inserted through the roof manway and then securely attached to the platform.

When ECW make-up to the AFST is determined necessary, an operator inside
the DGB connects a section of hose from the operating ECW train piping to the
hose connection in the DGB wall. This short length of hose is kept in the
DGB (one for each ICV train). It takes two men, no more than 30 minutes to
assemble this hose for the ECW system to the DGB wall. STP will ensure that |

appropriate operator procedures and training are established prior to fuel
,

load, t

The most limiting scenario for depleting the available auxiliary
feedwater supply would be a feedline break, with a coincident, extended loss
of offsite power, and the unavailability of other water sources. This |unlikely event would cause the fastest depletion of the AFST because the steam !

generators would be the source of decay heat removal and one line of auxiliary ;

feedwater would be spilling until operator action terminates flow to that
steam generator.

The AFST has a minimum useable capacity of 445,000 gallons. Thirty minutes of |
spillage at 675 spa has been included in calculation of water available. With 1

this information,.the AFST would be depleted in 22 hours.

Non-safety grade sources of condensate grade make-up to the AFST are

o Domineralised Water Storage Tank - One 1,000,000 gallon storage '

tank shared between units.
]

|

i

&
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i . o Sxondary Mako-up T:nk - On3 300,000 gallon storegTtana ph unu.
| |
j- o Condenser Hotwell - about 100,000 gallons per unit

While these tank volumes are not covered by Technical Specifications or other
administrative controls, it wuld be very improbable to have less than

,

500,000 gallons of condensate grade water available for each unit.
'

The hose connections are to be utilised temporarily (through STF's
; initial 2 refueling outages) until qualification of the Residual Heat Removal
1 System (RERS) can be completed. The qualification of the RRR system is
! expected to require up to 3 years and is currently in process. The RHRS will

be qualified for environmental conditions resulting from IACA and MSLB. In'

*. the event that the RHRS cannot be qualified to accident conditions, STP will
install hard piping in addition to the hose reels. The following discussion
describes the SSIACA response when RHRS is available.

4

For breaks greater than 4" the decay heat will be removed by the break to '

the containment for coolers and.the RHR heat exchangers via LHSI pumps. No
operator action is required.<

For breaks from 1" to 4", the operator will cool down and depressurize i

- the RCS to a pressure below the cut-in pressure of the LH8I. This will be
' accomplished using the steam generator PORVs for cooldown and pressuriser

FORVs in combination with NH8I flow termination for depressurisation. The
detailed actions will be provided in the STP Emergency Procedures which are

,

j based on the 900 Emergency Response Guidelines, Revision 1. The combined heat
sink capacity of the Refueling Water Storage Tank and the steam generators

'

would provide core cooling for approximately 27 hours, after which the.

containment fan coolers and the RER heat exchangers via LHSI pumps will '

,
,

provide an adequate heat sink for decay removal.
i

| For breaks between 3/4" to 1", the operator will cool down and
depressurise to below the cut-in pressure of the LHSI pumps (283 psig). The'

,

RERS will be available to provide heat removal at RCS pressures below 400 psig *

,

| and temperatures below 350'F. Adequate long term decay heat removal will be
! Provided by IRSI pump flow through an RHR heat exchanger in addition to RHRS

operation.

i For isolable breaks, the operator will cool down and depressurise the RCS
! via a sufficient quantity of auxiliary feedwater to RHRS cut.in, below 400 }
! psig and 350*F. Adequate long term decay heat removal will then be provided
j via the Residual Heat Removal System.
1

$
.

! t

!

1

:

!
i
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