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ROCHESTER GAS AND ELECTRIC CORPORATION e 89 EAST AVENUE, ROCHESTER, N.Y. 14649

HARRY G. SADDOCK
VICC PRC8IOCNT

QCI.CPHONC
ARCA COOC 7ld 546.2700

October 8, 1979

Director of Nuclear Regulation
Attention: Mr. Dennis L. Ziemann, Chief
Operating Reactors Branch 42
Division of Operating Reactors
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Adeguacy of Station Electric Distribution Systems
Voltages

Dear Mr. Ziemann:

In accordance with the letter, dated August 8, 1979 from
William Gammill to All Power Reactor Licensees regarding the
above subject, RG&E has prepared a system model and acceptance
criteria for use with the proprietary code PTI-PSS/E, to exhaus-
tively verify offsite power capability in accordance with GDC17.
Based on Enclosure 2, Guidelines for Voltage Drop Calculations of
the August, 8 letter, and using the model described in Enclosure 1
of this letter, RG&E is evaluating the in plant voltage effects
of possible grid variations in combination with all possible
plant: operating modes. Since the number of combinations represent-
ing possible system transient states to be analyzed is approxi-
mately 100, these analyses are still being performed. The final
results of these analyses will be transmitted sixty days from the
date of this letter.

Subseguent to the completion of the system transient, load
flow analyses, the results will be compared with syst: em historical

. data and current test, results. A status report on this portion
of the study will be transmitted to you ninety days from the date
of this letter.

In analyses performed thus far, no violations or potential
violations of GDC17 have been identified.

Very truly yours,

Harry G. Saddock

T9I 0120 coLOcS



Enclosure 1

The electrical distribution system at the R.E. Ginna Nuclear

Plant is being reviewed to determine if the potential exists for
events or conditions that would be in violation of General Design

Criteria (GDC) 17. This review is being accomplished by perform-

ing a computer analysis assessing the electric system's capa-

bility to adequately supply all safety loads. Following the

analysis, all events or conditions that could result in the loss

of both offsite sources will be identified.

The analysis is based on an interactive computer load flow program

that models the entire electrical distribution system representing

all plant operating modes as well as all anticipated electrical
transient conditions. The load flow solutions then provide the

bus voltages and the power flows on each bus for the various

cases studied. The results of this analysis, particularly the

voltage levels on the safety buses, are then evaluated to deter-

mine if a potential exists for low voltage transients that would

cause spurious tripping from an offsite source. This would

indicate that, the system itself lacks sufficient capacity to
automatically start and operate all reguired safety loads for
those operating modes where low or degraded voltages potentially
exist. Finally, all results, conclusions, future modifications

or changes to operating limits resulting from this report will be

summarized.



Load Flow

A~nal sls
The electrical distribution system at Ginna Station is

shown on Figure I, the single line diagram. The offsite
sources are two 34.5 Kv'circuits, designated 767 and 751.

The immediately available source of offsite power is 767

circuit. which is tied to the RG&E 115 Kv grid, designated

13A. The 751 circuit is normally energized and available by

means of a manual transfer from the main control room. When

767 circuit is out of service, 751 circuit is the immediately

available offsite source. The grid is operated at 117 Kv to
122 Kv normally with the plant "on line" and 113 Kv to 122

Kv with the plant "off line".

The safeguards or IE distribution system is divided into two

redundant and completely independent, trains, A and B. As

described in the Ginna Station FSAR, each train is designed

to mitigate the consequences of the worst case accident.

Train A and B are each made up of two safeguards 480 volt
buses, train A consists of buses 14 and 18 while train B

consists of buses 16 and 17. These safeguards buses are

labled as IE on the single line diagram, Figure I.



1"

h

i

1 I



Presently, each IE bus contains two independent undervoltage

(loss of voltage) systems, 27 and 27B. Each undervoltage

monitor is set at approximately 65% of nominal voltage. No

spurious tripping has been indicated in analyses performed

to date and none has been experienced over the past ten

operating years.

The existing undervoltage system is being upgraded and the

loss of voltage systems setpoint will be raised to 77%. In

addition a second level, inverse time system will be installed
on each bus with the setpoints shown on figure II. This

figure shows the maximum proposed voltage and time values

that will be part of the technical specifications. The

maximum second level and the new loss of voltage setpoints
are summarized below:

Undervoltage Undervoltage Relay
~Sstem ~set oint Max. Time dela set oint

Loss of voltage 368 volts < 8.5 seconds

Degraded voltage 414 volts < 1600 seconds

Since the above values are maximum values, the actual

relay settings will be determined by this analysis and

the operating limits will be imposed on the new under-

voltage system.
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For additional details of the new loss of voltage and

second level systems, refer to references 1 and 2.

Operating Modes:

All the "on-line", "off-line", load, offsite voltage

levels and transient conditions are being evaluated in
the load flow program. The operating modes and condi-

tions are described below.

a) The Plant "on line" with IE normal bus loads and

with the 115 kV grid as the offsite source which

assumes minimum, nominal, and maximum voltage

levels.

b) The Plant "on line" with heavy plant loading.

This reflects all safety loads in service with
the grid as the offsite source which assumes

minimum,,nominal, and maximum voltage levels.

c) The plant "on line" with normal loads and 751

circuit as the offsite sources.

d) The plant "on line" with heavy IE bus loads and

751 circuit as the offsite source.
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e) Transient Conditions

Motor starting either 4 Kv or 480 volt
safety related motors.

Plant trip where the auxiliary plant loads

are transferred onto one of the two offsite
sources.

Start-up conditions.

f) "Off line" light and heavy loads representing

cold shutdown conditions with the grid and/or the

34.5 Kv source at minimum, normal and maximum

levels.

The acceptance criteria for determining compliance to
GDC-17 are as follows:

Continuous safeguard voltage levels higher then 484

volts and lower than 414 volts must be reviewed for
either reduction of equipment design life and/or degrada-

tion in equipment capability to perform required safety
functions, and for a potential spurious tripping of the

offsite source.



The acceptance criteria for determining abnormal voltage

levels are:

Any of the inplant bus voltages that have been

calculated to be at or below the loss of voltage

set point of 368 volts are abnormal and will
violate GDC-17.

Any of the inplant bus voltages that have been

calculated to be at or below the second level set

point of 414 volts are abnormal and potentially
violate GDC-17.

3. Any of the inplant bus voltages that have been

calculated to be equal to or greater than the

upper ten percent design limit of the 440 volts
base motors or 484 volts are abnormal and

potentially violate of GDC-17.

Bus voltages that are between 414 and 484 volts
on the Safeguard buses are defined as normal and

those operating modes or conditions do not in any

way compromise the offsite source and therefore
meet the intent of GDC-17.



Safeguards voltage levels that dip below 414 volts
during a transient condition but nearer to a higher

level must be reviewed for possible spurious tripping.
The degrade undervoltage trip point, will be set at
414 volts with a long time delay. The loss of
voltage set point will be at 368 volts with an

instantaneous trip at that level.


