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December 4, 1985
ST-HL-AE-1538
File No.: G9.17

Mr. Vincent S. Noonan, Project Director
PWR Project Directorate #5
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 Regarding

RCS Temperature Measurement

Dear Mr. Noonan:

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

The item number listed below corresponds to that assigned on STP's
internal list of items for completion which includes open and confirmatory
DSER items, 5TP 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 item which is attached to this letter is:

Action Item
Attachment Item No.* Number Subject

,

1 D7.2-2 63 RCS Temperature Measurement
System including elimination of
the RTO Bypass Manifold design.

E

* Legend
D - DSER Open Item C - DSER Confirmatory Item
F - FSAR Open Item Q - FSAR Question Response Item
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If you should have any questions on this matter, please contact
Mr. M. E. Powell at (713) 993-1328. i

!

Very truly yours,
'

.M. R. Wis'nburg
Manager,hQclearLic si g

iCAA/yd
i

Attachments: See above
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cc:

*Hugh L. Thompson, Jr., Director Brian E. Berwick, Esquire
Division of PWR Licensing - A Assistant Attorney General for
Office of Nuclear Reactor Regulation the State of Texas
U.S. Nuclear Regulatory Commission P.O. Box 12548, Capitol Station
Washington, DC 20555 Austin, TX 78711

Robert D. Martin b *Lanny A. Sinkin
Regional Administrator, Region IV Christic Institute
Nuclear Regulatory Commission 1324 North Capitol Street
611 Ryan Plaza Drive, Suite 1000 Washington, DC 20002
Arlington, TX 76011

Oreste R. Pirfo, Esquire
N. Prasad Kadambi, Project Manager Hearing Attorney
U.S. Nuclear Regulatory Commission Office of the Executive Legal Director
7920 Norfolk Avenue U.S. Nuclear Regulatory Commission
Bethesda, MD 20814 Washington, DC 20555

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

P.O. Box 910 Washington, DC 20555
Bay City, TX 77414

Dr. James C. Lamb, III
,

M.D. Schwarz, Jr., Esquire 313 Woodhaven Road
Baker & Botts Chapel Hill, NC 27514
One Shell Plaza .

Houston, TX 77002 Judge Frederick J. Shon
Atomic Safety and Licensing Board

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

1001 Vaughn Building
Director, Office of Inspection 607 Brazos

and Enforcement Austin, TX 78701
U.S. Nuclear Regulatory Commission
Washington, DC 20555 Citizens for Equitable Utilities, Inc.

c/o Ms. Peggy Buchorn
*T.V. Shockley/R.L. Range Route 1, Box 1684
Central Power & Light Company Brazoria, TX 77422
P.O. Box 2121
Corpus Christi, TX 78403 Docketing & Service Section

Office of the Secretary

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

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

Revised 12/2/85 ,
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,

E TABLE 1.1-1 (Continued)
i

ACRONYMS USED IN THE FSAR

SRSS square root of the sum of the squares

SRST spent resin storage tank

SS stainless steel

SSD Safe Shutdown

SSE Safe Shutdown Earthquake

SSI soil / structure interaction

SSPC Steel Structure Painting Council
-

SSPS Solid-State Protection System

SSS Secondary Sampling System

0STIS South Texas Interconnected System

STP South Texas Project , k' 4c,
STPEGS South Texas ectric Generating System

SWPS Solid Waste Processing System

SWST service water storage tank

TAMU Texas A&M University
-745 TwmW 4vuap;9 I A ( M S b**f 7 '}he

TBEG Texas Bureau of Economic Geology
|43TC thermocouple
|51

TCV temperature control valve

|49
TDDU time delay drop unit

TDH total developed head

TDS total dissolved solids
|49

TDM Time Division Multiplexers-

.

TDVR Texas Department of Water Resources

TEMA Tubular (Exchanger) Manufacturer's Association

TESC Texas Electric Service Company

1.1-23 Amendment 51
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TABLE 7.1-2

,

) PLANT COMPARISON *
,

~ DIFFERENCES FROM
REACTOR TRIP SYSTEM COMANCHE PEAK NUCLEAR STATION g

"
1'1. Overtemperatur AT and 1. Comanche Peak uses N-16 po r 4Overpower AT oolant monitors and in-line T

Temperature easurements tietectors rather tha
(Sections 7.2, 7.3, and 7.7) ez; lic T and T

u.,p [ N used ab STP.
EON,y ,,w

Comanche Peak has overtemper-
4 TD,5 ature and overpower N-16

trips and N-16 measurements
rather than overtemperature
and overpower AT trips and AT
measurements on STP.

2. Power Range Neutron 2. Comanche Peak uses four-section
De,tectors (Sections power range neutron detectors;
7.2.1.1.7 and 7.7) STP uses two-section detectors.

3. Reactor Trip on Turbine 3. Comanche Peak uses P-7
Trip (Figure 7.2-17) interlock (10 percent power);

STP uses P-9 interlock (50 percent
power)

4 Reactor Trip on Turbine 4. Logic is 2/4 on STP and 4/4 on
Stop Valve Closure (Figure Comanche Peak.
7.2-17)

5. Pressurizer High Water 5. Four channels are used on STP
Level Trip (Figure 7.2-6) (2/4 logic); three channels

are used on Comanche Peak (2/3
logic).

6. Narrow Range Steam 6. Measurements are compensated
Generator Water Level for temperature effects on the
Measurements (Figure reference leg fluid for STP.
7.2-7) Measurements are not compensated

on Comanche Peak.

7. Turbine Trip on Reactor 7. Comanche Peak uses a P-4 signal
Trip (Figures 7.2-2, 7.2-14, to trip the turbine; STP uses
and 7.2-17) P-16 signal (P-4 or reactor trip

signal) to trip turbine.

*With the exception of those items listed as differences, this plant is
functional'y identical to the Comanche Peak Steam Electric Station.

7.1 31 Amendment 49-
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neutron f2en power-range sigtals abeve the setpcint; ts absence indi- |
1'

cates that the plant is below approximately 40 percent cf full pever.
!

..
"

The block actien (absence ef the P-E it.terlock signal) occurs when three
of four neutron flux power-range signals are below the setpoint. Thus,
below the P-S setpoint, the reacter is allowed to operate with ene inac-

1

tive loop, and trip does not occur until two loeps are indicatin; icvflow. See Figure 7.2-4 fer derivation of F-6 and Tigure 7.2-5 f:: appli-
cable logic,

i

The absence cf the P-9 inter. lock blocks a reacter trip em a turbine tri; 43
i

signal. The P-9 signal.is derived from two ef four neutren flux pcuer-
range signals above the setpoint; its absence indicates that the plant is

i

below approximately 50 percent of full power. The block action (absence
|of the P-9 interlock signal) occurs when three of four neutron flux
|

power-range signals are below the setpoint. See Figure 7.2-4 fer deriva- |tion cf P-9 and Figure 7.2-17 for the turbine trip reactor trip Icg'c.
i

See Table 7.2-2 for the list of RTS blocks.
,
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7.2.1.1.5 Coolant Temperature Sensor Arrangement and Calculational Methodology

The individual loop hot and cold loop temperature signals required for input
to the reactor trip circuits and interlocks are obtained using RTD's installed
in each reactor coolant loop.

The hot leg temperature measurement on each loop is accomplished with three
fast response narrow range RTDs mounted in thermowells. The thermowells are
located within the three scoops previously used for the RTD bypass manifold
with a portion of the scoop removed to entirely expose the end of the
thermowell to the mainstream flow. For the final insertion depth, the tip of
the RTO is located at the same dimensional position as previously occupied by
the third center flow hole of the scoop.

These three narrow range RTD signals per loop are input to the QDPS where a
sensor quality check is first performed. First, an out-of-range check is
performed on each input with any signal out of range declared invalid. The
following algorithm is then computed:

n

g= F/{Tq, j' N
T

where

T = Jth narrow range T signal in loop i
h hat

di

N = number of valid narrow range T signals in loop i (N = 2 or 3)hat

If T -T, > E, then the sensor input T is" automatically declared
h i,h*"i h4 J

invalid, where

E= input parameter based upon empirical data obtained from plant
measurements of the temperature distribution within the hot leg.

The narrow range RTO hot leg signal per loop is then calculated as follows:
N
"

1, T , /N + B-T =
h q um,

J/ t

where

upon loss of one narrowBy = input bias in loop i that compensates Thm

range T input signal.hat

Ll/NRC/de -

|

>



-- _ . _ -- . . - - . = _ -

I

ATTACHMENp
kE Ohi Insert A*

Page 2

| T f r each loop is then output from the QDPS to the Reactor Trip
h *Wi,!

System /ESF Actuation System (7300 process protection system).

Should more than one narrow range T input signal per loop be invalid, the
calculationisnotperformedandthNgbeactortripfunctionthatrequires
T as an input signal is alarmed on the control board and thehava| g

operator must place the channel in a tripped mode in accordance with the
Technical Specifications.

,

One fast response narrow range RTD is located in each cold leg at the
discharge of the reacter coolant pump (as replacements for the cold leg RTDs
previously located in the bypass manifold). Temperature streaming in the cold
leg is not a concern due to the mixing action of the reactor coolant pump.
These RTDs measure the cold leg temperature for use in calculation of the loop
T anddT variables.ave 1

One of the presently installed well mounted fast response RTDs used in the
excessive cooldown protection logic is used as a spare for the cold leg; no
new penetrations are necessary.

All fast response narrow range T RTD signal outputs are input directly to
the7300processprotectionsystNd The loop T anddT variables areave y

i

calculated in the 7300 hardware.

Ll/NRC/de
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7.2.1.2.1 Generatina Station Conditions: Generating station conditions
requiring a reactor trip are the following: p,,

1. DNBR approaching the design 'ossis limit (Chapters 4 and 15).

2. Power density (kW/ft) approaching rated value for ANS Condition 11 faults
(see Chapter 4 for fuel design limits). -

3. Reactor Coolant Systes (RCS) overpressure crearing stresses approaching
the limits specified in Chapter 5.

7.2.1.2.2 Ceneratina Station Variables: The following variables are
required to be monitored to provide reactor trips (see Table 7.2-1):

1. Neutron flux

2. Reactor coolant temperaturei

3. RCS pressure (pressuriser pressure)

4. Pressuriser water level

5: Reactor coolant flow

6. RCP operational status (voltage and frequency)
'

7. Steam generator water level (density compensated) |43 -

8. Turbine generator operational status (trip fluid pressure and stop valve
position)

7.2.1.2.3 Spatially Dependent variables: The reactor coolant tempera-
- ' 'tur rament is the only spatially dependent variable,""'_'^- Le

|43s.,42

__

.

7.2.1.2.4 Limits, Martins, and setpoints: The parametric values that
will require reactor trip are given in Chapter 15. Chapter 15 proves that the
cetpoints to be used in the Technical Specifications are conservative.

: The setpoints for the various functions in the RTS were analytically deter-
cined so that the operational limits so prescribed will prevent fuel rod clad
damage and loss of integrity of the RCS as a result of any ANS Condition 11
incident (anticipated malfunction). As such, during any ANS Condition 11
incident, the RTS limits the following parameters to:

1. Minimum DNBR = 1.30 |43

2. Maximum system pressure = 2,750 psia

3. Fuel rod maximum linear power for determination of protection setpoints =
18.0 kW/ft

.

7.2-14 Amendment 43
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dsrived by suctioneering of the four channels for automatic rod control. If

cny channel fails in such a way as to produce a low output, that charinel is ,

incapable of prcper overpower prqtection but will not cause control rod move- )
ment because of the auctioneer. Two-out-of-four overpower trip logic will
cnsure an overpower trip if needed, even with an independent failure in anoth-
cr channel.

~

In addition, channel deviation signals in the Reactor Control System will give
cn alarm if any neutron flux channel deviates significantly from the average
cf the flux signals. Also, the control system will respond only to rapid

,

changes in indicated neutron flux; slow changes or drifts are compensated by |
the temperature control signals. Finally, an overpower signal from any nucle-
cr power range channel will block manual and automatic rod withdrawal. The
cotpoint for this rod stop is below the reactor trip setpoint.

n e,e r o w e s e p e
7.2.2.3.2 Coolant Temperature: The accuracy of the resistance tempera-4

ture detectorG355EeF4eef1:emperature measurements is demonstrated during,
plant startup tests by comparing ramperature measurements from the h oees oop a6"as r'7
rasistance temperature detectors with one another as well as with the tempera 9
ture measurements obtained from the$ resistance temperature detectorsflocated * w ' elf
in the hot leg and cold leg piping or each loop. The comparisons are made r'"te
with the RCS in an isothermal condition. ThelineaCty f the AT measure-
cents obtained from the hot leg and cold leg @ # resistance tempera _ narrow
ture detectors as a function of plant power is also checked during plant raa$c
startup tests. The absolute value of AT versus plant power is not important,
p r se, as far as reactor protection is concerned. Reactor Trip System set-
points are based upon percentages of the indicated AT at nominal full power
rcther than on absolute values of AT in order to account for loop differences ,}
which are inherent. Therefore, the percent AT scheme is relative, not abso-
lute, and it provides better protective action without the expense of accura-
cy. For this reason, the linearity of the AT signals as a function of power
is of importance, rather than the absolute values of the AT. As part of the
plant startup tests, the M 4ee[ Yesistance temperature detector signals ri o ' r # #
cre compared with the core exit thermocouple signals. rang

R: actor control is based upon signals derived from RTS channeln after isola-
tion by isolation amplifiers, so that no feedback effect can perturb the pro-
t ction' channels.

Since control is based on the average temperature of the loop with the highest
temperature, the control rods are clways moved based upon the most pessimistic
temperature measurement with respect to margins to DNB. A rpurious low aver-
cge temperature measurement from any loop temperature control channel will
cruse no control action. A spurious high average temperature measurement will
cruse rod insertion (safe direction).

rovisions, associated with the narrow-
(Inconnectionwiththeinstrumentationp%ing,indiiduallow-?lowannukciator.srange tactor coo 1 % temper re monitoI

dibleand91sualindictionstooperator) oreachrepetorcoolant 43(bot au
loo bypass flow are provided on the main; control oard. The annunciard s
pr ide %e_ operator w'i immediatp' indi.:gtJ6n of a\1ow-flow epition i the

7 y ass loops associate with any reactor coolant loop.b

.

7.2-26 Amendment 43
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-c- indicatora cro previdia.. _to e.nttor total flow .atuusa cae t==i- oncei

temperat detector bypass manifolds for each loop. The indica s are

) located insi 4 e Containment but are accessible during pow operations.

Flow is locally monitore . \43
'

1. Prior to restoring temperature s to normal service following
.

reopening of bypass loop st -valves never a bypass loop has been out
of service.

.

2. On a pe e basis.
_

3. ollowing any bypass loop low-flow slarm (see above).
t

C
C. _J . . . _ _ a, phannel deviation signals in the control system will give an
alarm if any temperature channel deviates significantly from the auctiod[jered>

(highest) value. Automatic rod withdrawal blocks and turbine runback (power
demand reduction) will also occur if nny two of the four overtemperature or

bie~C overpower AT channels indicate an adverse condition.
___ap

,h; 7.2.2.3.3 Pressurizer Pressure: The pressurizer pressure protection
channel signals are used for high- and low-pressure protection and as inputs
to the' overtemperature AT trip protection function. Isolated output signals
from these channels are used for pressure control. These are used to control
pressurizer spray and heaters and power-operated relief valves (PORVs). Pres-

surizer pressure is sensed by fast-response pressure transmitters.

A spurious high-pressure signal from one channel can cause decreasing pressure
,

by actuation of either spray or relief valves. Additional redundancy is pro-
vided in the low pressurizer pressure reactor trip and in the logic for safety
injection to ensure low-pressure protection.

Overpressure protection is based upon the positive surge of the reactor cool-
anc produced as a result of turbine trip under full load, assuming the core
continues to produce full power. The self-actuated safety valves are sized on
the basis of steam flow from the pressurizer to accommodate this surge at a
setpoint of 2.500 psia and an accumulation of 3 percent. Note that no credit
is taken for the relief capability provided by the PORVs during this surge.

In addition, operation of any one of the (PORVs) can maintain pressure below
the high-pressure trip point for most transients. The rate of pressure rise
achievable with heaters is slow, and ample time and pressure alarms are avail-
able to alert the operator of the need for appropriate action.

7.2.2.3.4 Pressurizer Water Level: Four pressurizer water level chan-
nels are used for reactor trip. Isolated signals from these channels are used
for pressurizer water level control. A failure in the level control system
could fill or empty the pressurizer at a slow rate (on the order of 30 minutes
or more).

The high water level trip setpoint provides sufficient margin so that the
undesirable condition of discharging liquid coolant through the safety valves
is avoided. Even at full-power conditions, which would produce the worst
thcrmal expansion rates, a failure of the water level control would not lead

.

7.2-27 Amendment 43
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!

Section 4.7 of IEEE 279-1971 and GDC 24 requirements concerning Control and
Protection Systems Interaction are satisfied, even though control signals are
derived from protection sets, because 2/4 voting coincidence logic of the
protection sets is maintained. Where a single random failure can cause a
control system action that results in a condition requiring protective action,

and can also prevent proper action of a protective system channel designed to
protect against the condition, the remaining three redundant protection
channels are capable.of providing the protective action even if degraded by a

| second random failure.

|

|

|

|
!

!

:

|

|

!
.

,

i

!

|
,-

|
|
|
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TABLE 7.2-3

REACTOR TRIP SYSTEM INSTRtMFNTAff0N .

!

Typical Trip Typical Timei Reactor Trip Signal Typical Ranae Accuracy Renponse (nec)
*

1. Power-range high neutron I to 120% full power 1% of full power 0.2
,

flux,

' 2. Intermediate-range high 8 decades of neutron 25% of full scale 0.2neutron flux , flux overlapping source 21% of fyll scalerange by 2 decades from 10 to 50%
-

full power (1)

3. Source-range high neutron 6 decades of p'antron 25% of full scale 0.2I flux flux (I to 10 counts /sec) (1)
,

'

4. Power-range high positive +15% of full pnwer 25% (I) 0.2neutron flux rate.
, ,

ye

M 5. Power-range high negative -15% of full power 25% (1) 0.2 Eneutron flux rate
D

6. Overtemperature AT: T 530 to 650*F M
|43T,510 to 630*Fi

C g
7 530 to 630*F A

- Pf,f,1,700to2,500pai

(Mu) gf fo48) -50 to +50y

I _..,........,,~r - pp,-
- sga.

.
. m.

.
R

' '

a ME&r.

Qw;

-

e

|

(1) Reproducibility (see definitions in Section 7.1)
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TABLE 7.2-3 (Continued)

REACTOR TRTP SYSTFJE INSTRUMPRTAff0R'
.

Typical Trip , Typical TimeReactor Trip Signal Typical Range _. Accuracy Response (nec)
7. Overpower AT T 30 to 6504 MQa h3NT 510 to 630*F

T 530 to 630*F
!

- - U ":::p:..i 0 ;e T'? # -

ggh,
'

: 8. Presseriter low pressure 1.700 to 2.500 psig 218 pai (compensated 2.0 !43
signal)

,

9. Pressurizer high pressure 1.700 to 2.500 pela 118 poi (noecompen- 2.0 b
sated signal)

10. Pressuriser high water Entire cylindrical +2.3% of full range 1.2
, ,

level portion of pressuriter AF between tape at
h

,

( (distance between taps) deafgn temperature4

and pressure y
m
$II. Low reactor coolant flow 0 to 120% of rated flow 12.5% of full flow 1.0 I43

within range of

70% to 100% of full-

;

flow (1)
12. RCP bus 0 to 100% rated voltage 11%undervoltage 1.5 |43

.

13. RCP bee 50 to 65 Hz 10.1 Hz ', 0.6 }$N
mu)>,

undbtfrequency.

i ,,

PE
: kE

p@%.
e

,

(1) Reproducibility (see definitions in Section 7.1);
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- The ESF Status Monf toring System is not required to operate during or af ter a |4I )
design basis seismic event; however, the indicator light panels are mounted on
the seismically designed and qualified control benchboard. The indicator

7 panels are designed and have been type tested to prove their structural integ-
rity.

No credit is taken in the accident analyses cf Chapter 15 for the operability
of the ESF Status Monitoring System. The system is not designed to safety-re-
lated requirements. Interfaces with safety-grade equipment are through qual--

ified isolation devices, in accordance with IEEE 384 and RG 1.75. These iso- 'I

lation devices are part of the Emergency Response Facilities Data Acquisition
and Display System (ERFDADS) (see Section 7.5.7).

7.5.5 Normal Operations Monitoring (Deleted)
4

This information has been provided in Table 7.5-1.

7.5.6 Qualified Display Processing System

7.5.6.1 Description. The QDPS is an integrated system designed to
perform the following functions:

1. Data acquisition and qualified displays for post-accident monitoring.

'2. Safety grade control and position indication of several safety-related
valves.

'. Data acquisition, display, and control to address the separation require-3
ments of the STP design approach to a control room (CR) or relay room
(RR) fire.

404 Steam Generator Narrow Range Water Level compensation for the effect of
temperature changes in the reference les fluid,

g,Temperek t Ave r s% % LLemt fu n * " *su t'% t Kot S'9 A rI f eri

7.5.6.1.1 System Description. The system functions are performed by
several subsystems. These subsystems, though related, have sufficient inde j,, f,

pendence such that the individual functions can be performed with maximum
reliability and minimum unnecessary interaction between functions. A block~

diagram indicating the interconnections of the various QDPS subsystems as well
as interfaces with other systems is provided in Figure 7.5.6-1.

7.5.6.1.1.1 Data Acquisition and Qualified Display for Post Accident
Monitorina - The data acquisition and qualified display function is performed
by a subsystem referred to as Plant Safety Monitoring System (PSMS). It is a
modular and flexible general purpose system which performs the following func-
tions:

1. Implements qualified monitoring channels to comply with post-accident
monitoring category I equipment design and qualification criteria defined
in Appendix 75.

|
-

.
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3. Open-Ico; centrol cnd position indicction for th9 rcccter vessel hocd

vent valves.

The SC TOR *.* control ecuipment provides hardware to eeet the requitecents for
full valve contrel including transfer, without positten change, of operation
frem the control roc: to the auxiliary shutdown panel. A separate transfer
switch selects the active control station. Each control locp accepts the
steam line pressure. valve positien, and the setpoints as input variables and
cutputs a 4-20 c.A signal te control the valve.

Each auxiliary feedvater throttle valve control loop accepts an inpu from a
flow-transmitter and supplies two bi-stable output signals, lov and high
limit, te the valve centroller. These signals maintain auxiliary FW flow
within acceptable licits until canual control is assured by the operater.

The reactor vessel head vent control loop accepts signal inputs from a pair cf
r.anual stations, one lecated in the control roec and the other en the
auxiliary shutdown panel. A separate transfer switch for each loop selects
the active control station.

7.5.6.1.1.3 Data Accuisitten. Distlav, and Centrel to Address
Seraratien Recuirements of the SIP Design Approach to a CR or RR Fire - Signal
buffering to meet fire protection isolation and separation requirecents is
cchieved by using micreprecesser based equipment, which provides interface
with the NSSS process protectien and control cabinets.

Field inputs fer variables identified for eenitering the minieu= functions 0
r quired to achieve saf e shutdow. felleving a CR or RR fire are reuted te the
QDFS auxiliary process cabinets (APCS). The signals are split into two inde-
pendently buffered outputs. One of these outputs is rcuted to the process
pretectien er centrol cabinets, and the other serves as an input to the RFU
(see FiFure 7.5.6-3). With this cenfiguration, the QDPS displays of these
paraceters are available sheuld any failure cccur in the precess prctectice er
centrcl cabinets or input and cutput cabling.

7.5.6.1.1.4 Stes: Cenerater Narrow Rance Eevel Ce=rensation and
Disrlav - The Stes: Ceterater Narrov Kange Water Level Cec:pensation system
autematically ec:pensates the SG Ievel signals for the effect ef temperature
changes ir the reference leg fluid. This systes serves te increase eperating
rargin and to inpreve the accuracy of pest-accident level indications. With
reference leg te:perature compensation ef the SG level signals, the recuired
increase in the low-lev SC lesel reaeter trip setpeint to acceunt fer refer-
ence leg heat-up fellowing a high energy line break inside centainnent is
minimizcd. The cerpensatien systen is designed te limit the reference les
Nrtu; errer to .' percent cf the level instrument span. SG 1evels are cis- i
p2ryed cn the CFDS plas a displays and en rain centrci panel indicaters. Fer
additient.1 inferr.ation, refer te Sectien 7.2.

bN 7.1.6.1.2 _Ieui- ent Descrirtion: The CDPS censists of the icileving'

eeuip ent: four Class 1E APCS, two Class II database precessing units, eight
|Class II pinsna display units, three non-Class-lE de:ultiplexer units, and ene |n:n-Class 11 RPU. Ref er to Figure 7.5.6-1 f er systen cenfiguration.
|

L

h $@ $

.3-e A cnt=e .t a |



.- . . .. - =. ,

ATTACHMENI .'-

ST HL AE l>3N -

.

PAGE /V OF 17, e,

''! Insert C 7
.

'

7.5.6.1.1.5 kot Temperature Averaging Scheme and Display
,

The T Temperature Averaging Scheme (TAS) is used for calculating the narrow
range M t leg RTD average temperature per loop. (This averaged signalh

replaces the signal previously derived from the hot leg bypass RTD.) In
addition to calculating a hot leg temperature average per loop, the three
narrow range hot leg RTDs per loop are subjected to a sensor quality check

,

that automatically rejects any ailed sensor.and incorporates a bias, 6 -'

compensate for the loss of any one sensor in a loop. Should the semor
quality check detect more than one failed sensor per loop, the protective
channels that have the T average signal as an input must be placed in -

partial trip. This part M trip is indicated on the control board. (See also';
Section 7.2.1.1.5.) -
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into t following subgroups: (a) steam generator water level comp AGE
m un

system (b) ESF qualified controllers (e.g., auxiliary feadwater )(AW) regulator valve control),- (c) qualified controllers utilized for

achieving a safe shutdown, and (d) post-accident monitoring displays.
References to the QDPS from a system level in the succeeding discussion
indicates that all QDPS subsystems meet the stated requirement. Furthermore,
the applicability of the General Design Criteria (CDCs) are indicated below. 49

7.5.6.2.1 General Functional Requirement: This criteria only applies to
theSCWLCfandtheESFqualifiedcontrollers. Other functions do not automat.""

icallyinipiateappropriateprotectiveaction.
~r M

7.5.6.2.2 Single-Failure Criterion: The QDPS is designed to provide
edundant instrument channels for each safety-grade function as described in 40
Section 7.5.6.1. These redundant channels are electrically and physically
independent. A single failure in the QDPS will not prevent proper response at
the system level. The loss of power to any vital instrument bus will result

|49at most in loss of display from one channel. A failure modes and effects
analysis has been performed and is presented in Table 7.5-4 The design meets
the requirements of GDC 21, 22, and 23. 40

7.5.6.2.3 Quality of Components and Modules: The QDPS meets the 99
percent availability requirement defined in NUREG 0696 Section 1.5 under all
pressure and temperature conditions exceeding cold shutdown conditions.

| 49
7.5.6.2.4 Equipment Qualification: The QDPS is seis'nically and environ- 40

mentally qualified to IEEE 344-1975 and IEEE 323-1974, and meets the require- .)rents of GDC 2 and 4 with the exception of RPU N which performs non-Class lE
functions. The DMUX units are seismically qualified. Equipment qualification
is also discussed in Sections 3.10 and 3.11. 49

/ 7.5.6.2.5 channel Integrity: The QDPS is designed to operate during
cecident conditions and maintain necessary functional capability and accuracy-

under extremes of conditions relating to environment, energy supply,.malfunc-
tions, and accidents. 40

q

7.5.6.2.6 channel Independence: Channels that provide signals for the | 49
.

same function are electrically independent and physically separated to accom-
plish decoupling of the effects of unsafe environmental factors, electric | 40

I

transients, and physical accident consequences. The system is designed to | 49minimize the potential for interactions between channels during maintenance 1 40cperations or in the event of channel malfunction. The QDPS features two
redundant physically separated independent trains of display. The design

*
,

,\ cnsures that an initiating failure (short circuit, fault, etc.) in either a,

DPU or display unit will not result in the loss of both trains of DPUs and/or 49display units. The design meets the requirements of GDC 22.

7.5.6.2.7 Control and Protection System Interaction: The only subsystem"

that is used tor both protective and control functions is SCVLC . Further-
core, control grade signals are output from the post-acident no toring QDPS

( subsystem.
T4f
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In all cases the transmission of signals from the QDPS for control or use by
other non-Class 1E devices is through qualified isolation devices which are
part of the QDPS system. Faults, such as short circuits, open circuits, |
ground, or the application of credible AC or DC fault potential at the output j
of an isolation device, will not prevent the~ associated protection system e49
channel from meeting minimum performance requirements.

Noise and isolation testing will be addressed in a WCAP to be subaritted in the
last quarter.of 1985. |

This design meets the requirements of GDC 24 40.

7.5.6.2.8 Deviation of System Inputs: To the maximum extent practica- h9ble, the QDPS inputs are derived from signals that are direct measures of the
monitored variables. !

7.5.6.2.9 Capability for Sensor Checks: The QDPS has built-in diagnos-
tics for checking the operational availability of each system input sensor
during reactor operation. This is achieved by continuous scanning by micro-
processor based sensor, data quality checks. A data quality is assigned to all
redundant channels of data input. The routine processes the redundant sensor
inputs and, when possible, returns a group value of the valid sensors fo'r use
in the upper level displays. '

7.5.6.2.10 Capability for Test and Calibration: The SGVLCS d CSF
qualified controllers have the capability for testing and calibration during
reactor operation. The post-accident monitoring subsystem has the capability.

for checking the operational availability for each channel during reactor
operation by cross checking between channels that bear a known relationship to
each other. The safe shutdown qualified controllers are only required to be
tested during scheduled station shutdowns. Refer to Section 7.2.2.2.3.10 for

' a description of the testing of the protection loops. The design meets the
49requirements of GDC 21.

g4tA' 7 2.11 Channel Bypass or Removal from Operation: The SCVLC sub-
syst O esigned to permit all channels, one at a time, to be. maintained,
teste , or calibrated during power operation with no loss of safety function.;

The ESF qualified controllers are designed to permit all channels, one at a
time, to be maintained, tested, or calibrated during power operation. Access
to the cabinets for removing channels from service is administratively con-
trolled.

7.5.6.2.12 Operating Bypasses: There are no operating bypasses in QDPS. |40
7.5.6.2.13 Indication of Bypasses: If one or more channels of the ESF

qualified controllers have been deliberately rendered inoperable, this fact
will be conti usly indi a ed on the QDPS display. If one or more channels 49

];

of the SGWLC system een deliberately rendered inoperable in the QDPS
|hardware, the action will result in the partial trip of the respective chan- |

nel.
!

i
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7.5.6.2.14 Access to Means for Bypassing: The design of the QDPS allows }
cdministrative control of the means for manually bypassing channels associated
with the ESF qualified controller.

7.5.6.2.15 Multiple Setpoints: There are no multiple actuation set-
points associated with the QDPS.

7.5.6.2.16 Completion of Protective Action Once It Is Initiated: The
SGWLCS subsystem of the QDPS is designed such that, once initiated, a protec-
tive action goes to completion.

7.5.6.2.17 Manual Initiation: The QDPS design does not include any
ceans for manual initiation of a protective function at the system level.
System level initiation is included as part of the Reactor Trip System (RTS)
cnd the ESF Actuation System, with which the QDPS is integrated.

7.5.6.2.18 Access to Sstpoint Adiustments, Calibration. *

rnd Test Points: The QDPS dqsign permits access to all setpoints, data con-
stants and module calibration adjustments via a portable terminal which can be
connected to the system through a serial port. Access to the cabinets is
cdministratively centrolled. 49,

7.5.6.2.19 Identification of Protective Actions: Protective actions
initiated wholly or in part within the QDPS (SGWLC and ESF controllers) are
indicated on the control board,

g
7.5.6.2.20 InformationItead-Out: The QDPS is designed to provide the

operator with accurate, complete, and timely display information pertinent to
its own status and.the status of plant variables. Through the use of cross
channel checking, the design minimizes the development of conditions.which
would cause meters, annunciators, recorders, alarms, etc., to give inconsis-
tent or erroneous indications which could be confusing to the operator.

-The response time of the QDPS is based upon the response time of the monitored
systems and the utilization of the process variables being monitored. The
design meets the requirements of GDC 13 and 19.

7.5.6.2.21 System Repair: The QDPS is designed to facilitate the recog-
nition, location, replacement repair, or adjustaent of malfunctioning compo-
nents or modules.

7.5.6.2.22 Identification: The QDPS and associated hardware has been
distinctively identified as safety-related equipment.,

7.5.7 Emergency Facilities Data Acquisition and Display System

7.5.7.1 Description. The ERFDADS is an integrated system that performs 40 |the following functions:

1. Implementation of the . Safety Parameter Display System (SPDS) as described
in NUREG-0696 and supplement 1 to NUREG-0737.

I
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