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August 22, 1980

Docket No. 50-336
A01072

Director of Nuclear Reactor Regulation
Attn: Mr. Robert A. Clark, Chief

Operating Reactors Branch #3
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

References: (1) T. M. Novak letter to W. G Counsil, dated June 25,
1980.

(2) W. G. Counsil letter to R. Reid, dated November 15, 1979.
!

Gentlemen:

Millstone Nuclear Power Station, Unit No. 2
Station Electric Distribution System Voltage

In Reference (1), the NRC Staff requested that Northeast Nuclear Energy
Company (NNECO) provide additional information to that previously sub-
mitted in Reference (2). Attached are responses to Items 2, 3, and 4
of Reference (1). Item 1 of Reference (1) will require additional
time and NNEC0 expects to provide the Staff with a response to Item 1
by December 12, 1980.

Should you have any questions, please contact us.

Very truly yours,

NORTiiEAST NUCLEAR ENERGY COMPANY

e

W.~G. 66unsil
Senior Vice President

CBy: '

W. F. Fee .'Executive Vice President

800826866
:
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' References

1. NRC letter (T. M. Novak) to NNECO (W. G. Counsil) dated June 25, 1980.

2. Attachment 3 of Northeast Utilities letter (W. G. Counsil) to NRC
(D.L.Ziemann),datedNovember 15, 1979.

3. NRC letter (W. Ganinill) to all Power Reactor Licensees, dated August 8,1979.

Question 2

Ref. 2, Page 5, Paragraph 3 refers to a proposal for installing a second
second-level of undervoltage protection for the Class 1E equipment when
transformer RSST-1 is supplying the shutdown loads of Unit #2. The design
of the second-level of undervoltage protection (NRC Staff Positice 1, June 2,
1977 letter) is to protect all Class lE equipment from grid voltage degrada-
tion under all modes of operation. Explain in detail why this second second-
level protection scheme is necessary.

Response 2

The present logic for the level-two undervoltage scheme will trip the
preferred offsite supply for Unit 2 if a degraded voltage is detected on the
Class IE buses. If the Class lE buses experience a degraded voltage while
being supplied from RSST-1 (the alternate offsite supply) the level two
scheme will still call for a trip of the preferred offsite supply (this
supply is already open). No automatic action would take place to disconnect
from the alternate offsite supply. Recognizing this, we then proposed a
second level-two degraded voltage scheme which would perform the proper
switching to disconnect the alternate offsite supply if it was the source of
the degraded voltag . Upon further investigation, we have found that the
level-two sensing relays may be coninon for either the preferred or alternate
offsite supplies since the voltage minimum on the Class 1E buses will be the
same for either connection.

s

However, the logic associated with the level-two scheme must be re-designed
to recognize which offsite supply is feeding the Class lE buses and perform
the appropriate automatic switching to disconnect the offsite supply which
is actually being used.
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Question 3
'

Ref. 2 Page 4 identified three separate conditions when the +10% overvoltage
capability of the motors is exceeded on the 480 V, 4160 V, and 6.9 KV buses.
Installation of overvoltage alarms will be added to initiate operator corrective
action. Credit will be given for this corrective action only if the undervoltage
monitors and alarms are Class 1E. and in the interim period of correction the
overvoltage condition does not shorten equipment life or affect the Class 1E
equipments ability to perform the required function. Provide documentation
which demonstrates the equipment can meet these overvoltage conditions. Also ,
provide the calculated overvoltages on all Class 1E equipment for each case
analyzed.

Response 3

We have reviewed these conditions and find that one case can be eliminated
since it doesn't exceed the limiting voltage. This case is identified below
with the data on the other two overvoltage conditions.

Case a. The unit is shutdown and the Normal Station Service Transfonner
(NSST-2), ::upplied from the main generator step-up transfonner
is carrying minimum station auxiliary load (4.38 MVA).

Minimum Load on Plant Auxiliary Systems is:

6.9 KV Buses - 0 MVA
4.16 KV Buses - 4.38 MVA 9 0.8 pf
480 V Buses - 6 Buses X 0.5 MVA 0 .92 pf

Bus Voltage Limits (0vervoltage)

6.9 KV Buses - 7280 V i

4.16 KV Buses - 4420 V l
480 V Buses - 516 V i

1

Voltage Reached for System Maximum (362 KV)

6.9 KV Buses - 7255 V
4.16 KV Buses - 4284 V
480 V Buses - 516 V

The 480-volt bus voltages reach but do not exceed their limit.
The 4160V and 6900 V buses remain below their respective limits.

'
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Case b. The unit is shutdown and the Reserve Station Service Transformer
(RSST-2) is carrying minimum station auxiliary load. The bus
loading and voltage limits in this case are the same as those in
Case a.

Voltage Reacned for System Maximum (362 KV)

6.9 KV Buses - 7356 V
4.16 KV Buses - 4364 Y
480 V Buses - 526 V

These figures exceed the 6.9 KV bus maximum by 1.2% and the 480-volt ,

bus maximum by 2.2%. The 4.16 KV bus maximum is not exceeded.

Case c. The unit is fully loaded and the NSST-2 is carrying normal station
auxiliaryload(39.07MVA). In this case, the maximum voltage is,
determined by the main generator maximum rather than the system
maximum. The voltage limits in this case are the same as those
in Case a.

Normal Load on Plant Auxiliary System is:

6.9 KV Buses - 27.31 MVA 9 .85 pf
4.16 KV Buses - 11.83 MVA 9 .78 pf
480 V Bus 22A .79 MVA 9 .69 pf
480 V Bus 22B .52 MVA 9 .73 pf
480 V Bus 22C .63 MVA 9 .90 pf
'80 V Bus 220 .79 MVA 9 .90 pf
480 V Bus 22E .66 MVA 9 .60 pf
480 V Bus 22F .40 MVA 9 .68 pf

Voltage Reached for Generator Maximum (25.2 KV)

6.9 KV Buses - 7280 V
4.16 KV Buses - 4433 V
480 V Bus 22A - 527 V
480 V Bus 22B - 531 V
480 V Bus 22C - 533 V
480 V Bus 22D - 531 V
480 V Bus 22E - 526 Y
480 V Bus 22F - 532 V

The 6.9 KV bus maximum is not exceeded and the 4.16 KV bus maximum
is exceeded by only 0.3%. The values for the 480-volt buses exceed
the maximum by between 2.2% and 3.7%.

The overvoltages in Cases a and c (Case a is not actually in excess of the
limit) can virtually be eliminated by changing the tap on NSST-2 from tap 3
to tap 2. With the new tap position, Cases a and c result in the following
voltages:

1
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Case a. Same load and voltage limits.

Voltage Reached for System Maximum (362 KV)
;

|

6.9 KV Buses - 7078 V
4.16 KV Buses - 4175 V
480 V Buses - 503 V

Case c. Same load and voltage limits.

Voltage Reached for Generator Maximum (25.2 KV)

6.9 KV Buses - 7072 V
4.16 KV Buses - 4316 V
480 V Bus 22A - 511 V
480 V Bus 22B - 515 V
480 V Bus 22C - 51 8 Y
480 V Bus 22D - 516 V
480 V Bus 22E - 510 V
480 V Bus 22F 51 7 V

This change limits the overvoltages on the Class 1E buses (22E and 22F) to
no more than 0.2%. This is negligible. (The effect of this tap change on
the undervoltage operation will be discussed in the response to question 1.)

The overvoltages in Case b require the coincidence of minimum plant auxiliary
load with maximum switchyard voltage. The voltages decrease to the limit
as the load increases and the switchyard voltage decreases. The target
(normal) voltage for the Millstone switchyard is 357 KV (overvoltages disappear
at this level assuming minimum load). The motors experience these overvoltages
during a small percentage of their life and the magnitude of the overvoltages
is small. Thus, we conclude that the effect of these small overvoltages on
the life of the motors is negligible.

The overvoltages monitors to'be installed will be Class lE equipment which
will alarm through non-Class 1E annunciators. In as much as the overvoltages
are marginal and the operators are generally aware of the auxiliary bus voltage
levels, Class 1E annunciation is not necessary.
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Question 4

Per guidelines 10 and 12 (Ref. 3) submit the undervoltage protection scheme
setpoints (voltage and time-delay) in terms of Class 1E nominal bus voltage,
not in terms of switchyead voltage as stated in Ref. 2.

Response 4

The level-two degraded voltage setpoint is 3700 volts. This is above the
3640 volts (Rev. 2, Page 5, Paragraph 1) required to maintain at least
424 volts to the 460-volt motors and the 3620 volts required for operation
of the 4000-volt motors. The time delay associated with the level-two
scheme is 8 seconds. This allows for transmission network fault clearing,
auxiliary bus fault clearing, and motor starting without significantly
reducing the availability of the offsite power source.

The level-one loss-of-voltage setpoint is 2912 volts (approx. 70%) with a
time delay of 0.5 second. Since motor starts do not cause the voltage to
drop to the 70% level, a 0.5 second time delay is acceptable. This time
delay is sufficient to override transmission system fault clearing and
other transient bus voltage conditions for which the loss-of-voltage scheme
should not operate.
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