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July 6,1983
3F-0783-04

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Crystal River Unit 3
Docket No. 50-302
Operating License No. DPR-72
Supplemental Information in Support of Technical Specification Change
Request No. 32

Dear Mr. Denton:

This provides information requested in a telephone conversation with members of your
staff on July 1,1983, regarding Cycle 5 operation with Reactor Coolant Pump Power
Monitors (RCPPM's).

Testing of all of the Reactor Coolant Pump Power Monitor (RCPPM) strings prior to
Cycle 5 Startup will consist of checking the time delays from the Bistables to the CRD.
This excludes the Potential Transformers (PT)/ Current Transformer (CT), the Watts
Transducer and the CRD in the test string.

Attached are the references supporting the determination of trip delay time which were
requested during the conversation.

Please advise if there are any further questions.

Sincerely,

' /

G. R. Westafer
Manager
Nuclear Licensing and Fuel Management

Attachment
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March 5, 1982

Mr. Steve Ulm
Florida Power Corp.
P.O. Box 14042
St. Petersburg, FL 33733

Dear Mr. Ulm

Several years ago, you had requested response time calculations
for the JCM-4 and JVM-4 instrument transformers- This information
was furnished via telephone on 6/20/80.

We apologize for not having foilowed up with written documenta-
tion at the time. We would be pleased to do so now.

We will define response time as the time constant or time for
the secondary output to decay to 66% of the original value when the
primary input is inte rupted.

For the 1200:5 AMP JCM-4 response time will vary between 3 7 and
14.8 milliseconds depending on the point of Interruption on the pri-
mary waveshape.

For the 7200:120 Volts JVM-4, response time at Z Burden is 3.8
milliseconds max, and for Y Burden it is 3 0 milliseconds max.

Let us know if you need any further information.
.

hbK <e
/
Katherine A. Wezowicz/
.roduct Sales Engine

/Im

copics: J.R. Gunter, MBD
R. Stetson, MBD
J. Kelly, Tampa Office
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a McDermott company 3315 Gid Forest Road
P.O. Box 126o
Lynchburg, Virginia 24505

June 8, 1982 (804> 384-5111

FPC-82-192
'
,

Mr. E.C. Simpson
Nuclear Operations Engineering Manager
Florida Power Corporation
P.O. Box 14042
St. Petersburg, FL 33733

Attention: Mr. S.F. Ulm

Reference: Task 352 - Calculations and Data Required to Determine Minimum
Trip Setpoint and Maximum Trip Time Delay for the
Pump Monitor

Gentlemen:

The minimum trip setpoint has been determined to be 80 watts + 5 watts
(watt transducer output) and the maximum trip time delay allocated to the_

RC Pump Power Monitor (all instrumentation prior to the RPS input) is 1.175
seconds. These data and their bases is contained in B&W Document 32-1134603-00.

B&W Document 51-1132614-00 contains the results of our analysis of the
Visicorder graphs on starting a fourth RC Pump and transfer of RC Pumps from
the startup bus to the auxiliary bus and back to the startup bus. A review
of these graphs indicates that if the changes recommended by B&W Document
32-1134603-00 are made, the RC Pump Power Monitor would be able to " ride
through" the bus power dips without tripping the reactor.

If you have any questions, please call me.

Very truly yours,

. dd _

J.A. Castanes
Engineering Product Manager

JAC/kjb
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CALC. 32 -l134603 00-

DOCUMENT IDENTIFIER
TRANS. 86 - -

TYPE: _assaaca a erm.eraerr _sArm mr.rsts nzicar _ __we. sent. turvr _ __etsrew noe. _.,_.,etsres v:xtr.
XermTITLE FPC RCPPM RECOMt1EtlDED SETTIrlGS gy,4;"*7M,p

PREPARED BY. . REVIEWED BY I. [$Al'4WJoIy [A/S DATE h [# TITLE [ ~r . DATE 4/7/fL
TITLE

PURPOSEr

Determine: 81 stable low watt setpoint *

RCPPM sensor time delay allocation
-

SUMMARY OF RESULTS (INCLUDE D00. ID'S OF PREVIOUS TRANSMITTALS & SOURCE CALCULATIONAL ._
PACKAGES FOR TIIIS TRANSMITTAL)

81 stable low watt setpoint - 80 watts + 5 watts
RCPPM time delay allocation - 0.1E0 sec, isolator.
0.020 sec. current / voltage transformers, 0.115 sec.
watt transducer / bistable 0.890 sec. time delay relay (1.175 sec. total)

- References used here in -

86-1103844-01, 582-7087
51-1132614-00, 582-7087
32-1134068-00, 582-7087
51-1128452-03, 583-7087
Telecon record 6/3/82, T3.13.1, 582-7087
32-1119698-00, 620-0007

.

DISTRIBUTION

.

| Page l- of 4
. . . -. --- . . . . . _ _ . _ - . .._. .. .
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32-1134603-00

1.0 BISTABLE LOW WATT SETPOINT-
.

|

Given 8 |

- No load watts at watt transducer output 11.46 watts
(86-1103844-01, " Power Rating of RCPPM, 582-7087)

Then 8

A conservative valve 80 watts + 5 watts selected by the preparer
as the watt meter bistable low setpoint because:

1. 80 watts is 19.5% of the highest normal operating
watts of 410 watts observed in 51-1132614-00, " Pump Power
Monitor Visigraph Analysis," 582-7087

2. 80 watts is also above the no load watts

2.0 PREPARER'S COMMENT - RECOMMENDED DELETION OF WATT METER BISTABLE
HIGH SETPOINT FUNCTION

There are no safety analysis requirements for a RC pump trip on
high watts (i.e., locked rotor) (see 86-1103844-01 " Power Rating of
RCPM, 582-7087 and references for details)

No high watt trip function is reconmended. The function should be
deleted.

If a high watt trip function is used for reasons other than safety
analysis, caution should be used to avoid spurious tri>.s. The caution
is based on 100 watt indications observed in 51-1132614-00 " Pump Power
Monitor Visigraph Analysis," 582-7087.

The 700 watt observation occurred on starting a fourth RC pump.

3.0 RCPPM SENSOR TIME DELAY ALLOCATION CALCULATION

Given 8

RCPPM sensor time delay requirement of 1.175 seconds (32-1134068-00,
"CR-3 Cy4 operation for revised pump monitor delay time',' 582-7087
and 51-1128452-03,#FPC pump monitor delay time relaxation','
582-7087). The sensor delay includes all instrumentation prior

, to RPS.
!
| Find 8

How the 1.175 second requirement is alloacted in the RCPPM sensor
I
| 1.175 - 0.150 - 0.020 = 1.005 seconds (1)
1

where

0.150 - maximum isolator delay, 32-1130545-00, " Response Time
for Pump Monitor Trip Equipment," 582-7087.

. _ . - _ _
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0.020 = maximum current and voltage transfonner delay
suggested by FPC (S. ULM) in a 6/3/82 telecon, record,
582-7087, T3.13.1

i

1.005 = delay to be allocated to watt transducer / bistable time
; delay relay

Preparer Assumption - RCPPM sensor is all instrumentation prior
i to RPS. The RCPPM sensor consists of current transformers,.

potential transformers, watt transducer, bistable, isolator. No
credit taken for deletion of Clare relays that once existed in,

; the RCPPM sensor.

From 51-1132614-00, " Pump Power Monitor Visigraph Analysis",
582-7087, the highest nonnal operating watts is 410 watts as
'shown on attachment II.1 and II.2. The C and D RC pump initial watts
are neglected on Attachments II.1 and II.2 because starting marker
may have been late. The 410 watts has margin in that the normal
operating watts appears in 375 to 400 watt region.

. 410 - 75 = 335 watts = trip set span (2)
; o
i %

From 32-1119698-00, " Pump Monitor Response Time," 620-0007 Figure 1,
a 335 watts - trip set span on Y axis results in about 0.112 second
delay on the X - axis using the maximula time curve. 0.115 seconds

. is selected by the preparer as a conservative value for the delay
s of the watt transducer bistable.

.

1.005 - 0.115 = 0.890 seconds (3)

0.890 seconds is allocated for time delay relay. The preparer's
reconnended acceptance criteria for setting the time delay relay is

4

0.840 seconds nominal. 0.890 seconds maximum to allow for tolerances.-

4.0 SUMMARY

- Bistable low watt setpoint 80 watts + 5 watts
: - No high watt function required -

; - Time delay relay acceptance criteria

0.840 seconds nominal
0.890 seconds maximum

- Time delay allocation,

'

1.175 seconds requirement

,

-

, _ -v-- - " ^ - - - ' ~ " - ' ' '
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0.150 seconds, isolator

0.020 seconds, current / voltage transformers
0.115 seconds, watt transducer / bistable
0.890 seconds, time delay relay, maximum
1.175 seconds allocated

5.0 REVIEWER COMMENTS
4

None

.
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Babcock & Wilcox u i , p , o...,.ii. oivi. ion

a McDermott company 3315 Old Forest Road
June 4,1982 P.O. Box 1260
FPC-82-188 Lynchburg, Virginia 24505

804) 384-5111

%
/C:' y.,,f(:y ~I?: .% '\j j#i P:i.?!s 5

;gj 4 ,didyg"s$ry
,

Mr. E.':. Simpsoa p.:;
Nuclear Operations Engineering Manager j |

U.1gIOO2n.[h
Florida Power Corporation .i

P.O. Box 14042 M, p,y
St. Petersburg, FL 33733 Syg '

Attention: Mr...S.F. Ulms.. '(/*
. .V

Reference: Task 385 - Reanalysis of Four-Pump Coastdown T n3 Tent

Gentlemen:
|

The objective of Task 385 was to perform a four RC Pump Coastdown analysis
to justify a relaxation in the current Pump Monitor delay time of 0.349
seconds. The result of this analysis has determined that the FPC Pump Monitor
delay time requirement can be relaxed to 1.175 seconds (reference B&W uocument
32-1134068-00). To support tnis Pump Monitor delay time requirement, the RC
Pump coastdown andlysis with pump status trip protection assumed a total trip
delay time of 1.50 seconds. The bases for the 1.50 second pump status trip
total. delay time, and the Pump Monitor delay are as follows:

The total trip delay time for the pump status trip is the time period from
the existence of the trip conditica in the process variable (i.e., loss of AC
power to the pump) to the initiation of control rod drop (or the time when the
rods are free to fall). Tne basic components are:

Pump Monitor + RPS + Breaker + CRD = Total Trip
Del ay Delay Del ay Reiease Delay Time

Delay

The FSAR analysis assumes that the Pump . Monitor delay time is the time from the
onset of a RC Pump coastdown (due to the sudden loss of AC power to the pump) to
the time that the RPS (Reactor Protection System) receives the Pump Monitor
signal. This equipment breakdown assumes the pump monitor delay includes delays
caused by all instrumentation before the RPS.

_

The 1.175 second Pump Monitor delay time is based upon a 1.50 secono pump
status trip total trip delay time. This total trip delay time will provide
minimum DNBR greater than 1.43 and pennits the four pump coastdown to be classed
as the limiting RC Pump Coastdown event. These results nave been demonstrated
through analysis for FPC power levels up to and including 2,544 MWt.

. . .

,
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Babcock & Wilcox 2 June 4, 1982

It is important to note that the 1.50 second Pump Monitor delay time is
based upon two key assumptions normally outside the FPC licensing bases: (1)

,

'

that the 1.5 second Pump Monitor delay time is expected to be acceptable at an
FPC power level of 2,772 MWt (an estimate - not a calculation) and (2) it is
desireable to maintain the four RC pump coastdown as the limiting coastdown
event. To illustrate the first assumption, a Pump Monitor delay time of 1.88
seconds could be permitted, if power were limited to 2,544 MWt. A 0.38 second -

penalty is added to the 1.88 second delay to provide flexibility for future
2,772 MWt operation, yielding a 1.5 second delay. The second assumption is
illustrated in Table 1. The four pump coastdown results in a lower minimum DNBR
(i.e., is more limiting) for total trip delay times less than 1.88 second.
However, tne three pump coastdown (from three pump operation) results in a lower
minimum DNBR for total trip delay times greater than 1.88 second. A total trip
delay time of 2.52 seconds could be permitted, as both the four and the three
pump coastdown have a minimum DNBR of 1.43 or greater (minimum DNBR values of
1.59 and 1.43 respectively). However, a significant analysis and licensing
effort would be required to permit the three pump coastdown to be the limiting
coastdown event. To maintain the present licensing concept of the four pump
coastdown being the most limiting coastdown event, a total trip delay time of
1.88 seconds or less must be required. Hence, a penalty of 0.64 seconds is
added to the 2.52 second delay, to ensure that the four pump coastdown is
limiting. For clarity, these two penaltie's (for 2,772 MWt operation, and the
four pump coastdown as the limiting event) are illustrated below.

2.52 seconds Total trip delay time at 2,544 MWt with minimum
DNBR > 1.43 for both four and three pump coastdown.

less 0.64 seconds Penalty to guarantee that four pump coastdown has
lowest minimum DNBR (i.e., is limiting coastdown
event).

less 0.38 seconds Penalty to provide acceptable DNB results for four
pump coastdown at 2,772 MW (estimate not supported
by analysis).

\

1.50 seconds Recommended total trip delay time.

TABLE 1

Four and Three Pump Coastdown Minimum
DNBR Results for FPC at 2,544 MWt

Coastdown Delay Time (Sec.) Minimum DNBR
i

4 pump coastdown from 4 pump 2.52 1.59
operation

|
| 3 pump coastdown from 3 pump 2.52 1.43

opeation

|
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Babcock & Wilcox
3 June 4, 1982

TABLE 1
(continued)

Four and Three Pump Coastdown Minimum
DNBR Results for FPC at 2,544 MWt

Coastdown Delay Time (Sec.) Minimum DNBR_

4 pump coastdown from 4 pump 1.88 1.83
operation

3 pump coastdown from 3 pump ,1.88 1.83
operation

4 pump coastdown from 4 pump 1.50 1.97
operation

3 pump coastdown from 3 pump 1.50 2.04
operation

Attached are B&W Documents 32-1134068-00 (CR-3 CY4 Operation for Revised
Pump Monitor Delay Time) and BAW-1684 Revision 3 dated June,1982 (Crystal River
Unit 3 Cycle 4 Reload Report). Document 32-1134068-00 provides the
documentation to support the revised delay time for the Power / Pump Monitor Trip
and BAW-1684 Revsion 3 modifies the Cycle 4 Reload Report to reflect the revised
delay time. This submittal completes the deliverables for Task 385.

Should you have any questions, please contact me.

Very truly yours,

8_,-

/ J.A. Castanes
Engineering Product Manager

l
JAC/kjb

| cc: .T.C. Lutkehaus
'

P.Y. Baynard
W.P. Ellsberry

. _ .
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