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“mmy Houston Lighting & Power PO. Box 1700 Houston. Fexas 77001 (713) 228-9211

October 22, 1985
ST-HL-AE-1461
File No.: G9.17

Mr. George W. Knighton, Chief
Licensing Branch No. 3

Division of Licensing

U. 8. 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 Concerning the

Dear Mr. Knighton:

The attachments enclosed provide 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
interna’ list of items for completion which includes open and confirmatory
DSER items, STP FSAR open items and open NRC questions. This list was

glven to your Mr. N. Prasad Kadambi on October 8, 1985 by our Mr. M. E.
Powell.

The attachments include 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 F 11.5-21 Radiation Monitoring
J!
* Legend 1)
D - DSER Open Item C - DSER Confirmatory Item
F - FSAR Open Item Q - FSAR Question Response Item
L1/DSER/aak
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Houston Lighting & Power Company

ST-HL-AE-1461
File No.: G9.17
Page 2

If you should have any questions concerning this matter, please
contact Mr. Powell at (713) 993-1328.

Very truly yours,

MEP/vmq

Attachments: See above

L1/DSER/aak



Houston Lighung & Power Company

cc!:

Hugh L. Thompson, Jr., Director
Division of Licensing

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert D. Martin

Regional Administrator, Region IV
Nuclear Regulatory Commission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

N. Prasad Kadambi, Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Claude E. Johnson

Senior Resident Inspector/STP

c/o U.S. Nuclear Regulatory
Commission

P.0. Box 910

Bay City, TX 77414

M.D. Schwarz, Jr., Esquire
Baker & Botts

One Shell Plaza

Houston, TX 77002

J.R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
Washington, DC 20036

Director, Office of Inspection

and Euforcement
U.S. Nuclear Regulatory Commission
Washington, DC 20555

E.R. Brooks/R.L. Range
Central Power & Light Company
P.0. Box 2121

Corpus Christi, TX 78403

H.L. Peterson/G. Pokorny
City of Austin

P.0. Box 1088

Austin, TX 78767

J.B. Poston/A. vonRosenberg
City Public Service Board
P.0. Box 1771

San Antonio, TX 78296
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Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P.O. Box 12548, Capitol Station

Austin, TX 78711

Lanny A. Sinkin
3022 Porter Street, N.W. #304
Washington, DC 20008

Oreste R. Pirfo, Esquire

Hearing Attorney

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety &
Licensing Board

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dr. James C. Lamb, III
313 Woodhaven Road
Chapel Hill, NC 27514

Judge Frederick J, Shon

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Ray Goldstein, Esq re
1001 Vaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/o Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

Docketing & Service Section

Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, DC 20555

(3 Copiles)

Advisory Committee on Reactor Safeguards
U.S. Nuclear Regulatory Commission

1717 H Street

Washington, DC 20555

Revised 9/25/85
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e CR/EAB ventilation actuation
d. Containment high range area monitors (discussed in Section 12.3.4)

Monitors and their detectors are designed to function at the maximun
temperature and pressure normally expected to occur at the sampling
point. Where required, sampling conditioning equipment is provided.

RMS equipment is designed and located so that radiation effects to elec-
trical insuletion and other materials will not affect the equipament use-
fulness over the life of the plant.

All microprocessors are located in areas where the background radiation
is 2.5 mR/hr,

- or less
The RMS 1s designed so it can be checked on a daily basis, teeted period-
ically, and recalibrated during refueling shutdowns, or as system opera-
tion requires.

Radiation monitors are designed for stand alone operation. In the event
of a communication link failure, the monitor continues to function and
store data. No failure in one monitor will cause a loss of operating
function of more than that one monitor,

Detectors are designed to minimize crud buildup. Purge or flush capabil-
ities are provided vhere required and sample chambers are removable for
decontamination. Flowrates for liquid monitors are selected to minimize
particulate settlement.

44

Post-accident monitoring detectors meet the shielding requirements of RC |u¢

1.97 and NUREG-0737.

Radiation monitors which perform an automatic isclatfon function are
designed and qualified to the same criteria consistent with those of the
actuated system.

11.5.2 System Description

1.

2.

3.

11.5.2.1 General Description., The RMS is comprised of the following:

The area radiation monitors, which continually monitor radiation fields
in various representative regions within the plant. These monitors are
described in Section 12,3.4.

The process and effluert radistion monitors, which provide a means for
assessing radioactivity levels in plant process and effluent streams, and
control plan: and effluent streams including the handling and processing
of radioactive waste,

Airborne monitors, which continually monitor airborne radioactivity in
selected ventilation streams in the plant to aseist in determining habit-
ability. Functional requirements for these monitors are discussed in
Section 12.3.4.

11.5-4 Amendment 46
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Two independently adjustable radiation setpoints are provided, alert and high,
The alert activates an alarm, while the high actuates an alarm and alsoc initi-
ates control action where appropriate. The alert setpoint may be set as close
to the background as feasible to provide early warning without generating
statistically nonsignificant alarms. The setpoints are listed in Table
11.5-1.

i 11.5.2.1.4 Annunciators and Alarms: Radiation nonitors'q!nrm at the RMS
operator consoles in the control rcom and health physics office. The individ-
ual detector microprocessor initiates alarm messages when setpoints are

exceeded. Monitor failure or malfunctions also initiate alarm messages.

Each new alarm condition 1s logged at a console printer for a permanent
record.

11.5.2.1.5 Maintenance and Calibration: The channel detector and elec-
tronics are serviced and maintained in accordance with manufacturers’' recom-
mendations to insure reliable operations. Such maintenance includes component
cleaning, replacement or adjustment required after performing a test or
calibration check. If any work is performed which could affect the calibra-
tion, a recalibration is performed upon completion of the work. |

The initial calibration of each complete monitoring system is pc-formed by the
manufacturer at the factory. Primary calibration is performed in accerdance
with ANSI NI3.10. Each process monitor is tested with calibration sources
traceable to the National Bureau of Standards (NBS) in a 1.0 mr/hr, Co=-60
gamma field. The lowest activity level produces a counting rate in the lowest
monitor decade above background, the highest activity level produces a count-
ing rate in the uppermost decade of response, and the medium activity levs!
produces approximately the average of the lowest and highest activities.
After installation, the equipment is rechecked and the response compared to
portable calibration sources. Calibration of samples is performed based on a
known correlation betwer»n the detector responses and a secondary standard.
The source-detector geonetry during primary calibration is {dentical to the
sample-dectector geometry in actual use. Portable field calibration sources
are supplied for each type of detector. These are in addition to the moni-
tor's built-in CR-activated check source or current. The calibration source
radionuclides, vhich are traceable to the NBS, have a repeatability of + §
ercent and a half-1ife of greater than 10 years, except for Ba-133, which has
a half-11fe of 7.2 years and 1is used in 1od1ne monitors due to gamma energy

consideratlons po—s ; ey

 Whish 5 p.noJ:u”J c-/m.cd UiNG CALIBRATION S0umCES TwACraBiE To NDS
Each monitor has a solenoid-operated check source or current to check detector
response, For gamma detectors a Cs-137 source is used and for beta detectors
a C1-36 source is used. Each detector is checked periodically using {its
built-in check source or current.

A channel calibration is performed on each monitor at least every 18 months
during plant operation or during the refueling outage. 1f the detector is not
readily accessible then calibration 1is performed using the secondary radio-
nuclide standard¥ A calibration can also be performed by using liquid or

gaseous radionuclide ntnndardl-oc-by—!n-+9oiagfpcxziculltl. {odine, or gaseons
grobosampleswithldaboratorydastrunents. " “Traceablc fo N8s

11.5=7 Amendment 46
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microprocessor has a data base which includes calibration count rate, conver-
sion factors, high alarm limit, alert alarm limit, check-source count rate,
and, where monitored, flow rate. Processed data are averaged and stored in
memory for historical trends. The historical file of detector data consists
of 24 10-min averages, 24 l-hr averages, and 28 |-day averages, Locally
stored data is battery-backed to preclude loss of data in the event of a loss
of power,

Depending upon the application, each microprocessor receives input from up to
four detectors. Liquid and noble gas monitors have one detector, while the
airborne monitors have up to three detectors each (particulate, fodine, noble
gas). The main steamline and steam generator blowdown (SGBD) monitors have
two detector channels each. Up to four detectors are handled by one area

microprocessor. 0“(7 and Fanalits ,.d.,c.c‘uv'-’-; of — Hatr Compr s 1yt ms,

11.5.2.2.3 Operator Cqﬁ:olelz The operator consoles are dedicated to -
radiation monitoring dutiesyd tios AT I —

e —— LR
The consoles each have a color CRT display, a keyboard, and a printer. The
consoles give operators consclidated and fully processed informatiou on the
RMS throughout the plant. The basic displeys on the CRT console are the sta-
tus grid displays, vherein each monitor is represented by a colored rectangle
vith six superimposed characters. The characters identify the monitor, and
the background color indicates monitor status.

All displaved data and plots on the CRT displays are updated at regular inter- ‘
vals or after an alarc message is received from that monitoer, &b

. .- e e s e — —
( All displaved data and plots on the CRT displays are updated at regular f::fE;\'a"

vals or after an alarm message is receivel from that monitor.

i 11.5.2.2.4 Dose Assessment and Report Generation Computer (RM-21A): The
RM-21A computer svstem performs the following:

l. Collects radiocactivity level information from effluent radiation monitors
throughout the plant,

2. Collects and displays meteorological data from the meteorological towers.

3. Calculates meteorological dispersion factors and generates reports for
compliance with RC 1.23.

4. Generates radiocactive effluent reports for compliance with RG 1.21.

5. Calculates offsite dose consequences from normal plant operation
releases.

6. Calculates offsite dose consequences from accident conditions in accor~
dance with NUREG-0654,
$ are

The RM-21A system interfac i« shown on Figure 11.5-1. )<

Laboratorv isotopic data needed for RG 1,2] reports can be entered manually at
the CRT keyboard or communicated from the counting roow multichannel analyzer.

11.5=9 Amendment &4
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11.5.2.2.5 Remote Control Unit and Special Considerations for Class IF
Monitors: Each Class lE radiation monitor includes an environmentslly and
seismically qualified RCU mounted in the RMS control room cabinet.

The microprocessor-based RCU provides control and indication of the Class 1F
radiation monitor, independent of the RMS computer system. The RM-11 computer
system can, through communication isclation devices, display on the operator
console CRT the data and alarm status of the Class IE radiation monitors.
However, only the RCU provides remote control of the monitor functions (check
source actuation, purge inf‘tiation etc.) and loading or changing of the moni-
tor's data base.

11.5.2.3 Airborne Radioactivity Monitoring System. Fixed monitors are
provided for continuous detection and measurement of airborne radioactivity
for ventilation systems and for plant gaseous effluents. The design parame-
ters for these monitors are summarized in Table 11.5-1. Design rec.irements
for building ventilation monitors are given in Section 12.3.4. The Iollowing
criteria for air sampling are met:

1. Detectors are located as close to sampler intakes as feasible.

2. Design of sample nozzles and lines is based on applicable sections of
ANSI N13.1-1969 to ensure representative sampling and minimum settling
and plateout losses of particulates during transport to the detector.

11.5.2.3.1 Sampling Devices: For each off-line monito:, a sample is

dravn through a sample line and passed through a filter to collect particu- bé
lates. The filters used to collect particulates have & collection efficiency
of at least 99 percent for 0.3 micron particules. The airstream then passes
through & charcoal cartridge to collect {odine. The charcoal cartridges used
to collect iodine have been shown to have a minimum efficiency of 95 percent
for elemental and organic fodine. These filters and cartridges are replaced

at e 1ntc{::l5(:$§Bhgenovcd filters and cartridges are counted, and ana-

lyzed if necessary in the counting room for particulate and fodine activity.

e

The air streaz is then routed by a pump to a shielded, internally polished,
| stainless steel chamber where the sampled air {s monitored for radioactive
noble gases by a beta scintillation detector. The air is finally returned to
the systex for which 1t was extracted.

>
o

Each sample pump is capable of drawing an appropriate air sample through the
monitor., Each monitor has a low sample flow alarm.

The location of sample probes and off-line monitors has been chosen to mini-
mize sample plateout. Unavoidable bends are made with radii not less than
five times the tubing diameter. Stainless steel lines and appropriate sam-
pling valves are used.

Sample conditioning ekids, provided as part of the unit vent and condenser
vacuum pump monitors, provide sampling capability of plant effluents in com-
pliance with NUREG-0737, Item II.FP.1.

11.5.2.3,2 Reactor Containment Building Atmosphere Monitor: This moni-
tor is provided to monitor Containment air for particulate, iodine and noble

WA“&,A 14\& Lo $“(vv# u}.“ e
‘wf‘ ) ca bty valos ’fp-!-ud a the
Techwiad Spauhations, 11.5-10 Amendment &4
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The monitor inlet and outlet lines have compression fittings. The sample
piping has isolation valves so that the monitor skid can be isolated and the
sample chamber dissembled for decontamination.

11.5.2.4.2 Detector Unit: Each detector is a Nal(1l) gamma-sensitive

scintillation detector. The detectors are designed to remain fully operation-
;il over a wide range of te., »ratures. If they are exposed to.high radiation
“‘transients exceeding the channel range, the channel maintains {its operation
and returns to normal functioning when the transients have subsided. Since
eBamma detectors are used, comparison of monitor readout with the results of
grad samples is possible. The grab samples are counted in the plant multi-
channel gamma pulse height spectrometer to check for proper monitor operation,
Solenoid-operated check sources are provided to check detector response.

11.5.2.4.3 Steam Generator Blowdown (SGBD) Liquid Monitor: The SGBD
liquid monitor samples the liquid from either the SGBD flash tank or deminer-
alizer. The sample is continuously monitored by a shielded gamma-sensitive
detector.j ‘8ighnsadiaaccini&y—4nd4ectoo~o~ptﬁiivy-to-tecoadcrv-tvotc- Cenk mma

W Ay wrnyy A e

In the event of lctixitv ove the high a {;rm setpoint or monitor failure, the
monitor initi{ates the automatic closure of FV-5019, the SCED discharge to
neutralization basin isolation valve.

11.5.2.4.4 Lliquid Waste Processing System (LWPS) Monitors: LWPS moni-
tor #] detects activity present in the liquid waste effluent being discharged
from the waste monitor tanks in the LWPS. The monitor is located upstream of
the LWPS diversion valve, FV-4077, Upon initiation of a high radiation or
monitor failure alarm, the monitor causes the valve to automatically divert
the effluent back to the waste monitor tanks.

Prior to discharge, the liquid in the monitor tank to be released is sampled
and analyzed in the laboratory for radicactivity. Based upon this analysis, a
discharge permit is issued specifying the release rate and the dilution rate.

The release rate and dilution rate are used to determine the alarm setpoints
for the monitor.

LWPS monitor #I detects activity present in the liquid waste effluent being
discharged to the waste monitoring tanks outside the Mechanical Auxiliarv
Building.

11.5.2.4.5 Component Cooling Water Monitor: This monitor samples the
discharge of the CCW pumps. The monitor can sample from anv of the three CCW
pum;s in the system, as selected by the operator,

The sample is drawn from the CCW pump discharge line downstream of the CCW
heat exchanger, monitored, and then returned to the CCW surge tank.

11,5.2.4.6 Boron Recycle System Monitor: This monitor is located in the
BRS evaporator condensate line downstream of the recycle evaporator condensate
filter,

Upon initiation of a high radiation or monitor failure alarm, the monitor
initiates changeover of the BRS diversion valve, RCV-4202, causing the BRS

11.5-13 Amendment 46
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The monitors provide a dose rate range equivalent to lO°l to 103 wCi/ce
Te-133. Based on core inventory, the ratio of Xe-133 to other nuclides ir the
fuel can be determined. In order to obtain the above concentrations of Xe-133
{n the main steam line, a large primary-to-secondary leak wust be present
coincident with a large amount of fuel failure. The presence of Xe-133 {indi-
cates other radioactive isotopes are present.

Using the relative ratios of isotopes present in the main steam line, a com-

puter model for determination of dose rates from these 1|ocopc|{J|ld'dctoctor
response curvcc;‘thc dose rate equivalent to main steam line concentration {s
obtained. The quantity of radioactive effluents released s obtained by mul-
tiplying the Xe-133 equivalent main steam line concentrations by the isotope

ratio times the steam release rate.

e B e T

(mmlthe thickness of the main steam lw
..gtfpc geome 7~

try of the main steam line relative to the detecto

e i i —

r—

-
.- SO ————— e =

These detectors are sa‘ety-related Class lE and meet the requirements of RG
1.97 and NUREG-07137.

11.5.2.5.4 Steam Generator Blowdown Monitors: These monitors are iden-
tical to the main steam line monitors and are adjacent to the SGBD lines in
the Isolation Valve Cubicle (IVC).

The monitors are used as an aid in determining the source of SGBD radioactivi~
ty due to SGC tube rupture or leakage.

These detectors are safety-related Clase |E and meet the requirements of RC b
1.97.

11.5.2.6 Safety Evaluation. Samples for radiation monitors are not
removed from the RCB for monitoring, except for the RCE atmosphere monitor,
wvhich 1s shown on Figure 9.4.5-1. In the unlikely event of an accident, the
lines providing the sample to the monitor and returning the sample to the RCE
wvould be automatically isolated by the valves inside and outside the RCB, A=
discussed in Section 6.2.4 and shown on FPigure 6.2.4~1 Sheet 93, the inside
and outside valves receive pover from separate Class lE power sources and
close upon receipt of a Containment ventilation isolation eignal. >~

ave saMK (ATBGARY I ‘“"ﬁ"ﬁ
The monitors of the RMS which are safety-related in funct onsand Class 1E 4
qualified and povcrcd)klu the following:
awo

1. RCE Purge Isolation Monitors
2. CR/EAB ventilation monitors
3. SPP exhaust monitors

4, RCH high range area monitore
5. Main steamline monitors

6. SCRD monitors

11.5=15% Amendment &
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9.3,4,.2.5.5 Radiation -

Radiation Level of Recycle Evaporator Condensate

Instrumentation is provided to give an indication in the main contrel room
of the radiation level in the recycle evaporator condensate. Upon a
high-level signal, this system causes a three-way valve to divert flow back
to the recycle evaporator feed demineralizers. This instrumentation also
has a high-radiation level alarm on both the BRS panel and on the main con-

trol board.
9.3.5 Standby Liquid Control System
This does not apply to STP,

9.3.6 Failed Fuel Detection

A liquid detector cnaprel monitor is provided as part of the Radiation
Monitoring System (RMS) for groés failed fuel detection. }he monitor
obtains a :ontinuous sample ffbm the CVCS/’6vnstrean of//lc letdown "

The monitor is gomposed of a sample canigter designed for easy remgval and
at least a 3 {n. 4-P{ lead shield. The detector used is a gamma gcintilla-
tion type with a Nal crystal in the cross counting mode, which oGtputs data
to 8 locally mounted microprocessor for alarm chcching and disy ay. The/
monitor is provided with a sample flow switch to alarm flow sfoppage.
monitor has the same local and remote alarm, indication and fecording gapa~-

*41ities as discussed for the p;éccss and of{}dent radintigﬁ monitors/in
Sectien 11.5. / ¥

/ / / //
The alarm is sét to indicate an increase oécr normal activity. n an

alarm occurs a sample will be taken for laboratory analysis. The’'failed
fuel monitor is nonsafety~related.

0

_4/

See Soliom 115298 o « dusrpha of Fou FIWIF ™ gy =
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