ComPORAY I ON

November 9, 1984
3F118n-01

Director of Nuclear Reactor Regulation

Attention: Mr. John F. Stolz, Chief
Operating Reactors Branch No. &
Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Subject: Crystal River Unit 2
Docket No. 50-302
Operating License No. DPR-72
Adequacy of Station Elertric
Distribution System Voltage

Dear Sir:

On November 19, 1982, Florida Power Corporation (FPC) provided the results of
our Emergency Safeguards (ES) bus voltage calculations for Crystal River Unit 3
with a comparison to the original calculations provided for Crystal River Units |, 2,
and 3 on February 19, 1982, In accordance with a verbal request from your staff,
enclosed is: 1) the comparison table for Crystal River Units | and 2 (Unit-3 is
included for completeness), and 2) an explanation of the errors made in the
assumptions and methodology of the original calculations.

Should you have any questions, please contact this office.
Sincerely,

A

Westafer
Manager, Nuclear Operations
Licensing and Fuel Managemen?

DLT/feb
Enclosures Eﬁ&‘kﬁgﬁ%&‘»&%

xc:  Mr, James P, O'Reilly
R Administrator, Region Il
Office of Inspection & Erforcement
U.S. Nuclear Regulatory Commission
101 Marietta Street N.W,, Su‘te 290C
Atlanta, GA 30323

GENERAL OFFICE 3201 Thiriy-fourth Street South @ P.O. Box 14042, St Petersburg. Flonda 33733 813—866-5151



ENCLOSURE 1
CR1&2 START-UP TRANSFORMER

COMPARATIVE VOLTAGE TABLE

Calculated Value
Maximum Plant Loading
Maximum ESF Loading
(Original (Present

Value* ) value )

Measured Valuas * -
Plant at Full Load
Steady State Condition

230kV Grid

243.6kV 244 .8kV

244 .8kV

4160V _Switchgear
ES Bus 3A
ES Bus 3B

430V _Switchgear
ES Bus 3A

ES Bus 3B

MCC 480V
ES3A1
ES3A2
ES3AB
ES3B1
£S3B2

-

The original and measured values were provided by FPC letter dated

February 19, 1982, See Enclosure 2 cf this letter for an explana=
tion of the differences between the original calculations and the

present calculations.




CR-3 START-UP TRANSFORMER

COMPARATIVE VOLTAGE TABLE

Calculated Value
Maximum Plant Loading

Measured Values * -
Plant at Full Load

Bus Maximum ESF Loading Steady State Condition
(Original (Present
Value*) Value)

230kV Grid 243,.6kV 244 .8kV 244, 8kvV
4160V Switchgear
ES Bus 3A 4276V 4108V 4183V
ES Bus 3B 4276V 4108V 4179v
480V Switchgear
ES Bus 3A 489v 458V 472v
ES Bus 3B 489V 460V 475V
MCC 480V
ES3Al 489V 456V 469V
ES3A2 489V 455v 468V
ES3AB 489V 454V 468V
ES3B1 489V 457V 472V
ES3B2 489V 458V 471V

» The original and measured values were provided by FPC letter dated
February 19, 1982. See Enclosure 2 of this letter for an explanation of
the differences between the original calculations and the present

calculations.




2.
3.

ENCLOSURE 2

The H-Y Imnedance of the Startup Transformer was taken as 7.96%
from our eariy naineplate drawing instead of the later value of 8.6%.

Cable impedances were originally neglected.
The starting voltage used for the calculations was the maximum

voltage of the Startup Transformers (240 kV + 1.5% = 243.6 kV) rather
than the measured voltage (244.8 kV).

The above differences would result in the calculated voltage drop being
smaller than would actually be the case.

Difference In Methods Of Calculation

Original Method

Loads were expressed in terms of current rather than impedance.
Voltage drops were calculated by multiplying currents by impedances,
and then subtracted from the voltage on the high side of the impcdance
through which the load current passed.

Loads were expressed in terms of the transformer output voltage
vector, yet when calculating this voltage, the input voltage vector was

taken as the reference vector. » Yy
VH = High side voltage vector i‘ . .
“'HL
VL = Low side voltage vector
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> Current

pf angle of load
The correct pf angle being greater than the load pf angle would result
in a greater voltage drop. This occurs in two cases.

a. for the Startup Transformer
b.  for the 4160/480V transformers

so that when calculating the voltage drop through the two
transformers, a double error is incurred.



Present Method

This is the voltage divider method and avoids the error caused by using
too small a pf angle. Loads are expressed as impedances. The
principle is as follows:

Voltage on

L .
high side of
é ZT ig//’transformet
ZL = Impedance of load >
Bus 4 ‘ 2 i
Z71 = Impedance of transformer Voltage | é ZL q
Impedances expressed vectorially ; ¢ 3

Bus Voltage = Zk_.x Voltage on high side of transformer.
ZL+2T



