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October 20, 1981

Mr. Harold R. Denton, Director qO
fOffice of Nuclear Reactor Regulation 4

U. S. NUCLEAR REGULATORY COMMISSION '

f gf H ,/ ,
/j;f [.g {Wasnington, D. C. 20555

Attention: Mr. Robert A. Clark, Chief 00T2 31981dOperating Reactors Branch #3 i @u s. ,4nm mums:
V,s so*uussam

Gentlemem p
#
/D 1 -DOCKET NOS. 50-266 AND 50-301 x

R_ FACTOR VESSEL WATER LEVEL INDICATION SYSTEM DESCRI
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2

This letter provides additional inforr.ation related to the design of
the Reactor Vessel Water Level Indication System Wisconsin Electric Poser
Company intetds to install at its Point Beach Nuclear Plant.., Units 1 and 2.
The system is based on determining vessel level by measuring the differential
pressure from the bottom cef the reactor vessel to its top. Although the level
system is ,imilar to the Westinghouse designed system, our design was developed
independently.

The technical description of our Reactor Vessel Level Indication
System is provided in Attachment 1. This description fulfills the commitment
made in Section II.F.2.3 of our September 14, 1981 submittal to provide the
subject material. Attachment 2 is our reply to your letter dated August 5,
1981, in which you requested additional information on the summary report
" Westinghouse Reactor Vessel Level Instrumentation System for Monitoring

, Inadequate Core Cooling". We are aware of the Westinghouse programs and
I analyses in general term but cannot reply to severd of the detailed ques-
i Lions concerning their analyses or design.

Very truly yours,

6Jg
- C. W. Fay, Director

i
Nuclear Power Department
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Attachmer.t #1

TECliNICAL DESCRIPTION
REACTOR VESSEL WATER LEVEL INDICATION SYSTEM

POINT BEACH NUCLEAR PLANT
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SUMMARY

The Reactor Vessel Water Level Indication System was designed to
provide a direct unambiguous indicatico in the control room of the water level
in the reactor vessel. Indication will be continuous from the top of the
vessel head to the bottom of the core. The level system was designed to meet
the requirements of NUREG-0578, "TMI-2 Lessons Learned Task Force Status
Report and Short-Term Recommendations", and NUREG-0737, "Clarificatior :f TMI
Action Plan Requirements"

The Reactor Vessel Water Level Indication System is based on
measurement of the differential pressure between the top and bottox of the
reactor vessel. It contains a top fluid connection to a spare instrumentation
port on the reactor vessel head and a bottom fluid connection to a coupling in
an incore detector thimble guide tube. The top and bottom fluid connections
are connected via 3/8 inch diameter tubing to 'ur Foxboro differential pres-
sure transmitters. Two of the transmitters are wide range and intended for
use primarily when the reactor coolant pumps are running, however, they will
provide indication with the pumps o!L Two of the transmitters are nart ow
range and intended for use when the eactor coolant p_mps are off. A seal
chamber is located at the high point of the system to keep the fluid line to
the transmitter: full of water. Each pair of wide and narrow range transmit-
ters is independently powered by Class IE instrumentation power.

Foxboro Spec 200 analog equipment racks will be used to power the
dif ferential pressure transmitters and process their outputs to compute theequivalent water level. The racks will provide output signals to indicators
on the Auxiliary Safety Instrumentation Panel in the control room and to the
computer the outputs of the incore thermocouples and the thermoccuples
mounted en vertical sections of tubing will be processed by the computermultiplexer. The computer multiplexer will output weighted averages of thetemperatures to the Foxboro racks.

A conceptual drawing of the system is shown in Figure 1. Individual
parts of the system are described ir the following paragraphss

TOP FLUID CONNECTION

The top fluid connection (top tap) will be made to a spare instrumentation
port on the head of the reactor vessel. This is penetration number 36 in thehead. The design, fabrication and installation of the top tap will be performedby Westing 1ouse. Preliminary design includes a one inch diameter pipe welded
to the head adapter plug for the spa c instrumentation port with a 3/8 inch
diameter ho.e drilled through the adapter plug to provide the fluid connection.
A one inch to 3/4 inch reducer is used to fit a 3/4 inch manual root valve tothe connection. Short lengths of 3/4 inch pipe on each side of an elbow and
adapters from the 3/4 inch pipe to a 3/8 inch Swagelock fitting complete theassembly.

SEAL CHAMBER

At the high point of the system, a seal chamber will be installed to
ensure that the upper fluid line to the differential pressure transmittersremains full of water. The seal chamber is a water reservoir only, and does
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not contair- ?llows or diaphragm. It will be sized such that it contains
enough wate ,o refill the fluid line to the transmitters once. The seal
chamber will be mounted on the refueling cavity wall.

Preliminary design of the seal chamber has determined that a length of
four inch diameter stainless steel pipe approximately fourteen inches long
with end caps will meet the refill requirements. The axis of the seal chamber
will be mounted horizontally parallel with the wall. There will be three
penetrations in the seal chamber, one at the top for connection to a vent,

valve, one at the bottom to connect to the fluid lire to the transmitters and
one at the centerline on one end to connect to the fleid line to the reactor
vessel. The center!ine of the seal chamber will be at approximately the 51
foot elevation in containment.

REMOVABLE SECTION OF FLUI0 LINE
,

A removable section of 3/8 inch stainless steel tubing will be installed;

! between the reactor vessel top tap and the seal chamber. This tubing will
slope upward from the top tap to the seal chamber. The tubing will contain a
90 bend near the wall of the refueling canal to allow for thermal expansion
and movement of the reactor vessel head. The tubing will contain Swagelock
fittings at each end to permit removal during refueling.

I

SUPPORT FOR REMOVABLE SECTION OF FLUID LINE
-

iA removable support for the removable section of 3/8 inch tubing between
the reactor vessel top tap and the seal chamber will be installed. This
support will be attached to the refue:ing cavity wall. This structure will
extend approximately 3-1/2 feet and will provide a seismic support for the 3/8
inch tubing.

| BOTTOM FLUID CONNECTION

| The bottom fluid connection (bottom tap) will be made to a coupling in an
i incore detector thimble guide tube. The guide tube selected leads to position| F-5 in the reactor core. The connection will be made in the containmentj keyway to th? top of the coupling which is located in the horizontal portion
| of the guide ~ tube run.

The bottom tap and the procedures for installation of the bottom tap weredeveloped by NUS Corporation. The bottom tap consists of a half coupling
welded to the guide tube coupling with 3/8 inch diameter tubing connecting the
half coupling to an isolation valve mounted on the, wall of the keyway. A 1/4
inch diameter hole is drilled in the guide tube coupling to provide the fluid
connection. The isolation valve is a 1/2 inch Kerotest manual globe valve.
One half inch to 3/8 inch adpaters will be welded between the valve and tubing.

!
DIFFERENTIAL PRESSURE TRANSMITTERS

Foxboro differential pressure transmitters will be used to measure the
! differential pressure signals. Four transmitters will be installed per unit,two wide range, and two narrow range. The wide range transmitters are Model

N-E11DM and the narrov range Model N-E13DH. The transmitters havei for zero elevation and suppression. One wide and one narrow range provisionstransmitter
t
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will receive powcr from the White instrumentation racks and the other pair
will eceive power from the Yellow racks. Thus, there will be two pairs of
redundant independently powered transmitters. The wide range transmitters are
desigr.ated LT494 and LT495 and the narrow range LT496 and LT497 for White and
Yellow respectively.

The transmitters will be mounted inside containment at approximately the
sixteen foot level. This elevation places them below the bottom of the vessel
: ore end above LOCA flood level.

The narrow range transmitters will be calibrated for approximately 403
inches water adjusted for temperature. This is the distance from the center-
line of the seal chamber to the bottom of the rare. Reactor vessel elevations
are shown in Figure 2. The zero of the transmitter will be set so that the
transmitter output is approximately twenty milliamps with the system full and
approximately four milliamps with the water 'evel at the bottom of the core.
During normal operation with the reactor :oolant pumps on, the narrow range
transmitter output will be greater than twenty milliamps (full scale).

The wide range transmitters will be calibrated to a span of approximately
54 psi. This is equal to the sum of the narrow range, approximately 14 psi,
and the differential pressure due to reactor coolant pump operation, approxi-
mately 40 psi. The zero of the transmitter will be set so that during normal
operation, with the reactor coolant pumps on, the output will be approximately
20 milliamps with the vessel full. With the reactor coolant pumps off and the
vessel full the output will be some intermediate value, and with pumps off and
the water level at the bottom of the core the output will be approximately 4
milliamps. With reactor coolant pumps not running the wide range. transmitters
will provide differential pressure information but at a reduced sensitivity
when compared to the narrow range transmitters.

ANALOG E0VIPMENT RACKS

Foxboro Spec 200 analog equipment racks will be used to power the
differential pressure transmitters and process the outputs to compute eater |
level. The racks contain interconnected plug in modules which perform the
functions of current to voltage conversion, summation, function generation,
division and isolation. A loop block diagram is shown in Figure 3. The racks
will be located in the computer room. -

Two separate independently powered racks are used; White, C171, and
Yellow, C173. These take their color names from'the designation of the
battery-inverter derived 1E instrumentation power that is used in the racks.
Each rack processes one narrow range and one wide range channel. The outputs
of the Spec 200 racks are sent to the computer and to analog indicators on the
Auxiliary Safety Instrumentation Panel, C20, located in the control room.

Input and output terminals on the modules are available for monitoring
from the front of the racks. In addition, each of the input modules will have
provision for insertion of a test jack which will disconnect the normal trans-
mitter input and connect a test input. This will be used for calibration and
trouble shooting.
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_ COMPUTER MULTIPLEXER RACKS

A new computer system will be furnished by Electrocics Associates, Inc.
The multipicxing portion of the computer system will be used to monitor and
process temperature. signals used in the vessel level system. Only the multi-
plexer portion of the computer system need be operational to provide the
temperature signals. The computer CPU and memory do not have to be operating.

The multiplexer will monitor all thirty-nine incore thermocouples.
Certain of these thermocouples, at least one per quandrant per color, will be
selected as being representative of the incore temperature and the multiplexer
will output average or weighted average temperature signals to the Foxboro
racks.

Chromel-alumel thermocouples will be us'd to measure the temperature of
the vertical portions of the fluid lines to tne differential pressure trans-
mitters. These thermocouples will be monitored by the computer multiplexer.
The multiplexer will output weighted average signals to the Foxboro racks.

The outputs of the Foxboro racks will also be input signals to the
computer multiplexer. Differential pressure and reactor vessel water level
will be available for computer generated displays.

CONTROL ROOM INDICATION

Analog indicators will be mounted on the Auxiliary Safety Instrumentation
Panel in the control room. The narrow range indicators will be marked in
distance, feet or inches, between the bottom of the reactor core and the seal
chamber. The wide range indicators will show the same distance as the narrow
range plus additional elevation computed from the core differential presssure
due to reactor coolant flow.

During normal operation, the narrow range indicators will be off scale
high and the wide range indicators will be near the high end of the scale. If
the reactor coolant pumps are turned off and the reactor vessel is full of
water, the narrow range indicators will come on scale at the high end and the
wide range indicators will drop to an intermediate level with the indication
in feet equal to that of the narrow range. With the pumps off and the system
not full of water, the wide and narrow range indicators will show the same
distance but the narrow range indicators will have better accuracy and sensi-
tivity.

The vessel level inciicators will be placed in near proximity to the
displays of the saturation meter, incore temperature, containment sump level, j

and containment hydrogen. Also, these displays will be near the controls for j

the gas vent system. )
j

EQUATIONS 1
j
;

A derivation of the equations applicable to computing the water level is
1as follows:
1

I

)
-5- |

4
4

-



,_ .. ._ . - - - . _ .

.

.

*

I. Definitions of Variables'and Units (reference figure 4)
3p{=densityofwaterinvessel_[=]lbm/ft

p* = density of steam in vessel [=] lbm/ft
g

3p _(i=1, 2, 3, 4) = density of saturated water in leg "i" [=] lbm/ftg

P = static head due to fluid in vessel [=] lb /fty f

2P4 (i=1, 2, 3, 4) = static head due to fluid in leg "i" [=] lb /ft
f

Ps = system pressure (absolute system pressure)

2g = gravitational acceleration = 32.174 ft/sec

2gc = conversion factor = 32.174 ft-lbm/lb -sec
f

h = height [=] ft

h = vessel level relative to referenced zero [=] ft |

II. Assumptions
i

; A. The fluid in the vessel is a ccmbination of saturated water and
I saturated steam with a discrete boundary.

; 8. The density of a subcooled fluid can be approximated with the
density of a saturated fluid at the same temperature.

C. Fluio density varies linearly with temperature over some range.,

III. Derivation
*

A. Compute Static Heads due to Columns of Fluid

l' i T +P9
v v = static head due to fluid in the vessel

Pf=contributiontostaticheadby-liquid
.
. p9i v = contribution to static head by vapor

Pf = p# (hg+h), P9=p (h -h -h )p y p

+h)+pVjc(h-h-h)
'

P = pf c (hg p g y l py

E(P P )(h +'h ) + p*h ]P =y c f g p gy
.

4
'

-6-

. . . _ ., . . -- ~ . . . _ - _ - _ _ - . - - . _



._ __ - __ _ _ _ _ _ _ _ _ ___ - _________ _ __ _ _ __ __ __ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - .

.

.

2. 'P) = py yb

h,2*P2 c

3.* P3 c 3*P3 c(h3a * h3b) * P3 c 3a * P3 c 3bD h h

=P3a + P3b

P h4 = p4 c4
B. Compute Differential Pressure

1. dP = Different'al Pressure

P, = absolute pressure at point "a"-

P = absolute pressure at point "b" .b

Differential pressure is an additive result because P, and
P act in opposite directions. This is a " sign" and"breference" convention only. Positive pressure (forces)
are taken as acting downward.

Therefore, dP = P +P
a b

2. Compute Pressure at Point "a"

P, = P4+P3a + P s

3. Compute Pressure at Point "b"

P =P3b + P2 y y s
-P -P -P

b

4. Sum P, a.;.: Pb

dP = P, + Pb =P4+P3a + P +P3b + 2' 1 v s
~ ~

s

dP = P4+P3a * 3b * 2 y y
-P -P

Therefore, dP = P4+P3+ 2 1 ~
~

v
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5. Substitute Expressions for Static Heads

dP = p4 h hc 4 + p3 c 3+P2 c 2~P h1 c y,

[(p# p )(h +h)+ph)p y

Therefore, dP = [( -2 Pj )) p h -(p p )(h +h ) p h]h yy p y

IV. Solve for h in the Expression for dP
L

f dP = ( _p p)h))ph-(pfp)(h+h)p hyy p y

= ( -2 j j) p h p h - dPhg+h Ph yy yp
v v

Pf ~Pg

* I -2 j j)~P h p h -fdP - hp
Theru; ore, h Ph

l 1y y

pf p
g

Figure 5 shows a flow diagram of the equation.
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Da3hed line indicates computations to be performed within computer multiplexer. '

All other calculations are performed in the analog racks.

'
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Attachment #2

REPLY TO NRr
REOUEST FOR ADDITIONAL IN ORMATION

ON SUMMARY REPOR'I
" WESTINGHOUSE REACTOR VESSEL LEVEL INSiRUMENTATION SYSTEM

FOR MONITORING INADEQUATE CORE COOLING"
POINT BEACH NUCLEAR PLANT4

1. Justify that the single upper head penetration meets the single
" failure" requirement of NUREG-0737 and show that it does not negate
the redundancy of the two instrument trains.

Response

A single head penetration to a spare instrumentation port will be
used in the system. Redundant wide and narrow range transmitters,
four total per unit will ne used. The transmitters will be powered
by two independent instrument power supplies. Although only one
upper head penetration is used, this does not negate the redundancy
of the power supplies or differential pressure transmitters. Also,
diverse indicators of inadequate core cooling are available to the
operator to satisfy the " single failure criterion". If the top
conne: tion of the vessel level system is rendered unuseable, the
operator has other indicators, such as the saturation monitor,
in-core thermocouples and pressurizer level.

2. Describe the location of the level system displays in the control
room with respect to other plant instrument displa"s related to ICC
monitoring, in particular, the saturation meter d' and the core
exit thermocouple display.

Response

The level system analog displays will be in close proximity to the
saturation meter, core exit thermocouple displays, containment sump
level indications, containment hydrogen indications and controls for
the reactor vessel head vent system. These displays will be located
on the Auxiliary Safety Instrumentation Panel in the Control Room.
In addition, there will be computer generated CRT SPDS displays
which will include "eactor vessel water level.

3. Describe the provisions and procedures for en-line verification,
calibration and maintenance.

Response

Test points will be provided on the innet modules in the Foxboro
Spec 200 racks to enable insertion of test inputs for verification
and calibration. The output terminals of the Spec 200 modules are
accessible-for measuring outputs. Calibration procedures will
consist of inserting test inputs to the modules and measuring the

! -1-

,, - . - .



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

.

.

outputs. Maintenance will consist of module replacement in the !

racks followed by shop or factory repair of malfunctioning modules.
The Foxboro differential pressure transmitters will be located
inside containment and will be calibrated and maintained on a
refueling interval basis.

4. Describe the diagnostic techniques and criteria to be used to ioentify
malfunctioning components.

Response

Normal trouble shooting techniques will be used to identify the
specific malfunctioning components. This normally consists of
measuring the input power, signal inputs and signal outputs and,.

^

comparing thes6 to the expected values. Deviations between
redundant signals will be used to help identify malfunctioning,

components.

5. Estimate the in-service life under conditions of normal plant
i operations and describe the methods used to make the estimate, and

the data and sources used.

Response

The in-service life of the Foxboro differential pressure transmitters
under conditions of normal plant operation is estimated to be at
least 20 years. This estimate is based on calculating the normal
expected service conditions of temperature, radiation, pressure
cycles and electrical cycles and comparing these values to the
environmental qualification test parameters. The Foxboro trans-
mitters are being qualified by the Utility Transmitter Qualification
Group of which Wisconsin Electric Power C apany is a participant.
The actual qualification data will be aoct.nented in the Central
Equipment Qualification File.

The in-service life of the process racks and displays is estimated
to be 40 years. This estimate is based on the fact that the equip-
ment, which is located in the Control Building, cannot be subjected
to the accident environment and is readily available for maintenance.

6. Explain how the value of the system accuracy (given as +/-6%) was.

derived. How were the uncertainties from the individual components
of the system combined? What were the random and systematic errors
assumed for each component? What were the sources of these estimates?,

Response

The final system accuracy has not been determined. Selection of
several of the components, such as thermocouples, has not yet been
made. For other components, such as the differential pressure
transmitters, the errors assigned will depend on the results of
qualification testing.

~2-,
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7. Assume a range of sizes for "small break" LOCA's. What are the
relative times available for each size break for the operator to
initiate action to recover the plant from the accident and prevent
damage to the core? What is the dividing line between a "small
break" and a "large break"?

Response

The Reactor Vessel Water Level System does not dictate operator
response to large break or small break LOCAs as provided in
Emergency Operating Procedures. The operator uses other parameters
for decisions and uses the level system only to provide additional
information and as an indicator of the possibility of inadequate
core cooling.

8. Describe how the system response time was estimated. Explain how
the response times of the various components (differential pressure
transducers, connecting lines and isolators) affect the response
time.

Response

The response time has not been estimated but is expected to be on
the order of fractions of a second because of the relatively short
length and large diameter of the fluid lines and the lack of isolators
in the lines. Rapid system response time is not needed for this
indication system which has no control function. Transmitter and
fluid line response times are in fractions of a second whereas the

operator has many minutes to interpret and respond to the indications.

9. There are indications that the TMI-2 core may be up to 95% blocked.
Estimate the effect of partial blockage in the core on the differ-
ential pressure measurements for a range of values from 0 to 95%
blockage.

Response

Wi t' the reactor coolant pumps running, the effect of increased
blockage will be to increase the differential pressure and,
therefore, incrt;3e the value of the wide range indication. With
the reactor coolant pumps off, the effect cf increased blockage
would not be seen by the Reactor Vessel Water Level System. The
system would indicate proper water level irrespective of core
blockage because there will likely be, as a minimum, a solid water
column along the edge of the core.

10. Describe the effects of reverse flows within the reactor vessel on
the indicated level.,

Response

The only time that large reverse flow within the reactor vessel nas
been postulated is during the blowdown phase of a large break in the
cold leg Loss of Coolant Accident. During the blowdown phase cf any

;
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LOCA, as indicated by decreasing pressure, the operator should no't
be using vessel water level indication to determine his actions.

11. What is the experience, if any, of maintaining Dp cells at 300%
overrange for long periods of time?

Response
!

j The instrument that will be subject to overrange for long periods of
j time is the narrow range differential pressure transmitter. Overrcage
' operation occurs when reactor coolant pumps are operating. This

Foxboro transmitter is rated to take 2500 psi differential pressure
without damage. It will normally be scaled to 420 inches of water
differential pressure or approximately 15 psi. Since the transmitter
range is rated for approximately 170 times the normal calibrated
differential pressure range, it is expected that operating the
transmitter at three times normal range will have no effect on its
performance when differential pressure drops to within its normal

j range.

12. Five conditions were identified which could cause the Dp level
. system to give ambiguous indications. Discuss the nature of the
l ambiguities for 1. accumulator injection into a highly voided down-

comer, 2. when the upper head behaves as a pressurizer, 3. upper;

plenum injection, and 4. periods of void redistribution.

Response

This question relates specifically to the Westinghouse submittal.

13. No recommendations are made es to the uncertainties of the pressure
or temperature transducers to be used, but the choice appears to be
left to the owner or AE. What is the upper limit of uncertainties
that should be allowed? Describe the effect of these uncertainties
on the measurement of level. What would be the effect on the level
measurement should these uncertainties be exceeded?

Response

No error analyses on these compensations have been performed. The
pressure transmitters will be Foxboro transmitters. The temperature
sensors will be Chromel-Alumel thermocouples. The in-core thermo-
couples were manufactured by Control Products Corporation. The

| vendor for the thermocouples attached to the vertical fluid lines
has not been chosen.'

During no" mal operation, the Foxboro pressure transmitters have a
maximuni inaccuracy of 0.5% of full scale. The inaccuracy during
accident conditions will be determined during the qualification test
program referred to in the Response to Question 5.

! 14. Only single RTD sensors on each vertical run are indicated to determine
I the temperatures of the impulse lines. Where are they to De located?
! What are the expected temperature gradients along each line under
,

1 -4-
I

_ - - - -.. . - .- - - ,



_ _

.

4

normal operating conditions and under a design basis accident? What
is the worst case error that could result from only determining the
temperature at a single point on each line?

Response

The Point Beach system uses thermocouples instead of RTDs. Two
thermocouples one for each train will be previded on each signif-
icant vertical run. The expected temperature gradients along each
line have not be, estimated. The thermocouples will be located to
minimize the error effects.

15. What is the source of the tables or relationships used to calculate
density corrections for the level system?

Response

No specific source is identified. Published tables of water and
steam densities will be used.

16. The microprocessor system is stated to display the status of the
sensor input. Describe how this is ind'cated and what this actually
means with respect to the status of the sensor itself and the reli-
ability of the indication.

Response

This question relates specifically to the Westinghouse submittal and
is not applicable to the Point Beach system.

17. Describe the provisions for preventing the draining of either the
upper head or hot leg impulse lines during an accident. What would
be the resultant errors in the level indications should such drain-
ing occur?

,

Response

A seal chamber will be located at the high point of the upper head
fluid leg to the transmitters. The seal chamber is a fluid reservoir
and doe > not contain a bellows or diaphragm. The seal chamber will
have sufficient volume to refill the line to the differential pressure
transmitters once. Draining of the line between the seal chamber
and the transmitters would result in an error in the level indica-
tion approximately equal to the height of voiding in the line. This r

error would be in a non-conservative direction and the display would
indicate a higher than actual water level in the vessel. The Point
Beach system does not have a fluid line from the hot leg to the
differential pressure transmitters.

18. Discuss the effect on the level measurement of the release of dissolved,
noncondensable gases in the impulse lines in the event of a depressuri-
zation.

-5-
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Response

There is very little effect. The released gases in the upper fluid
line will migrate to the seal chamber. Those in the lower fluid
line will migrate to the valve manifolds associated with the trans-
mitters. The vertical displacement of fluid by these gases will be
slight.

19. In some tests at Semi-scale, voiding was observed in the core while
the upper head was still filled with water. Discuss the possibility
of cooling the core exit thermocouples by water draining down out of
the upper ~ head during or after core voiding with a solid upper head.

Response

This question relates specifically to the Westinghouse submittal.
This phenomenon is probably related to the semiscale testing arrange-
ment and is not expected to occur in a large PWR in the same manner.

'

20. Describe the behavior of the level measurement system when the upper
head is full, but the lower vessel is not.

Response

This does not appear to be a feasible condition during non-blowdown
i portions of a transient when the upper head has had time to drain.

During the transient part of the accident, a column of water in the
head would be indicated as if it were in the bottom part of the
vessel.

21. One discussion of the microprocessor system states that water in the
upper head is not reflected in the plot. Dose this mean that there
is no water in the upper head or that the system is indifferent to
water in the upper head under these conditions?

Response

This question relates specifically to the Westinghouse submittal and
is not applicable to the Point Beach system.

22. Describe the details of the pump flow /Dp calculation. Discuss the
possible errors.

Response>

This question relates specifically to the Westinghouse submittal.

23. Have tests been run with voids in the vessel? Describe the results
of these tests?

Response

This question relates specifically to the Westinghouse submittal.
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24. Estimate the expected accuracy of the system after an ICC cvent.

Response

The system should maintain its accuracy during and after an ICC
event. Accuracy would depend on the amount of noncondensable gas in
the space above the water level in the vessel because of its different>

density when compared to steam. Steam density was assumed in the
development of the equations employed by the system.

25. Describe how the conversion of RTD resistance to temperature made in
the analog level system.

Response

The temperature measurements will be made utilizing chromel-alumel
thermocouples rather than RTD's. The thermocouples that monitor;

fluid line temperature and the in-core thermocouples will be read by
standard computer input cards that have built-in reference junction
compensation. Weighted average values for the temperatures will be
transmitted from the computer system to the analog process racks via
4-20 mA DC signals. This signal processing will be performed within
the redundant I-0 multiplexing portion of the computer system. The
computer CPU and memory do not have to be operating for this signal
transfer to occur.

J
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