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We are currently reviewing the onsite emergency powar systems OT all
operating nurlear power facilities to assess the susceptibility of

their safety related electrical equipment with regard to (1) sustainad
degraded voltage conditions at the offsite power sources and (2) inter- -
action betwern the offsite and onsite emergency power systems. .

We have completed our review of licensee responses to our previous
generic request for information relative to the electrical power
distribution systems. Based on this initial review, we have prepared
the Safety Evaluation and Statement of Staff Positions contained in

Enclosure 1.

We request that you compare the current design of the emergericy power
systems at yonur facility{ies) with the Staff Positions stated in the

enclosure and:

(1) propose plant modifications as necessary to meet the Staf¥

Positions, or

(2) provide a detailed analysis which shows your facility design
has equivalent capabilities and protective features.

Additionally, we require that certain technical specifications be

incorporated into all faciiity operating licenses.

Model technical

specificatigns, consistent with the Staff Positions contained in
Enclosure 1, are provided in Enclosure 2.

Accordingly, we request that you apply, within forty-five days of
the receipt of this letter, for an amendment to your facility operating

license(s) to incorporate comparab]e technical specifications to those
presented in the enclosure. Additionally, you should provide a
description and a schedule far the completion of ary plant associated
modifications.
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Iowa Electric Light & Power Company -2 -

If you have any questions on this matter, please contact us.

Joar— -

George Lead?, Chief
Operating Reactors Branch #3
Division of Operating Reactors

Sincerely,

Enclosure::

1. Staff Positions

2. Model Technical
Specifications

cc: Mr. lobert Lowenstein, Esquire
Haro d F. Reis, Esquire
Lowenstein, Newnan, Reis and Axelrad
1025 Connecticut Avenue, N. W.
Washington, D. C. 20036

Cedar Rapids Public Library
426 Third Avenue, S. E.
Ceda~ Rapids, Iowa 52401
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ENCLOSURE 1

SAFETY EVALUATION AND STATEMENT OF STAFF POSITIONS

RELATIVE TO THE EMERGENCY POWER SYSTEMS

FOR OPERATING REACTORS

IMTRODUCTION

The onsite em:rgency power systems of operating nuclear power facilities
are being rev.ewed to assess the susceptibility of their‘associated
redundant safuoty-related electrical equipment ta:
(a) Sustained degraded voltage conditions at the offsite power

source; «nd

(b) Interact‘sn of the offsite and onsite emergency power systems.

We have completed our review of the responses to our generig request for
additional informationl/ relative to the electrical power distribution
svstems of currently oberating nuclear power facilities. In response

to our request, all Jicensees have analyzed their system designs to
determine that the voltage levels at the safety-related buses have

been optimized for the full load and minimum load conditions that are
expected throujhout the anticipated range of voltage variations for

the offsite power sources. The transformer veltage tap adjustments -

that were necessary to optimize the voltage levels have been accomplished.

In addition to the above corrective action, we have developed the following
staff position; for use in evaluation of each of the operating nuclear
power plants with regard to the two jtems identified above. These positions

were develbped on the basis of our review of the licensee response to our

1/ Letters to 411 licensees, dated August 12 and 13, 1976.
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requests for adiitional information and of other related information

as cited in the text. .

B.  POSITIONS

1)

Position 1: Second Level of Under-or-Over Voltaqe Protection

with a Time Delay

We require 'hat a second level! of veltage protection for the

onsite powe" system be progvided and that this second level of

voltaga pro:ection shall satisfy the followina criteria:

a)

c)

The seliction of voltage and time set points shall be

determiiied from an analysis of the volitage requirements of

the safiuty-related loads at all onsite system distribution

levels;

The valrage protection shall include coincidence Tggic to

precludi spurious trips of the affsite power source;

(1)

(2)

(3)

" The tim' delay selected shall be based on the following condftions:

Thi allowable time delay, including margin, shali not
ex.eed the maximum time delay that is assumed in the
FS/IR accident analyses;

Th: time delay shall minimize the effect of short
du-atiaon disturbances from reducinrg the availability
of the offsite power source(s): and

Thi allowable tim2 duration of a degraded voltage
condition at all distribution system levels shall

no! result in failure of safety systems or components;
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d) The voltags monitors shall automatically initiate the disconnection
of offsite power sources whenever the voltage set point and time
delay Timi.s have been excéeded;

e) The voltag: monitors shall be designed to satisfy the requirements
of IEEE Std. 279-1971, "Criteria for Protection Systems for Nuclear
Power Generating Stations"; and

f) The Technical Specifications shall include 1imiting conditions for
operation, surveillance requirements, trip set points with minimum

and maximurl Vimits, and allowable values for the second-level

voltage prctection monitors.

General Design Zriterion 17 (GDC 17) “Electric Power Systems", of Appendix
A, "General Design Criteria for Nuclear Power Plants," of 10 CFR Part 50
requires: (a) wo physically independent circuits from the offsite trans-
mission network {although one of these circuits may be a delayed access
circuit, one circuit must be automatically available within a few secands
follawing a losi-of-coolant accident); (b) redundant onsite A.C. péwer

5 . supplies; and (=) redundarnt [.C. power supplies.

GDC-17 further requires that the safety fumction of each a.c. system (assuming
the other systen is not functioning) shall be to provide sufficient capacity
and capability 'o assure that: (a) specified acceptable fue] design limits
and the design ionditions for the reactor coolant pressure boundary are not
exceeded as a rosult of anticipated operational occurrences; and (b) the

core is cooled iind containment integrity and other vital functions are

maintained duriig any of the postulated accidents.
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Existing undarvoltage monitors automatically perform the required func-
tion of switching from offsite power, the preferred power sourcte, to the
redundant onsi;2 power sources when the monitored voltage deqrades to a
level of betwetn 50 to 70 percent of the nominal rated safety bus voltage.
This is usually accomplished after a one-half to one second time delay.
These undervoltige monitors are designed to function on 3 complete loss

of the offsite power source.

The offsite pow:r system is the common souvrce which normally suoplies
power to the rejundant safety-related buses. Any transient or sustained
degradation of “his commorn sgurce will be reflected onto the onsite

system's safety-related buses.

A sustained degradation of the offsite oower system’'s voltage could
result in the lgss of capability of the redundant safety loads, their
control circuitry, and the assaciated electrical compaonents required

for performing sufety functians. . S

The operating pricedures and gquidelines utilized bv electric utilities
and their intercinnected coopberative oraanizations minimize the pro-
bability for the above conditions to occur. However. sirice dedaradation
of an offsite power system that could lead to or cause the failure of
redundant safety-related electrical equipment is unacceptable, we require
the additicnal safety margins associated with implementation of the

protective measurss detziled above.
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Position 2: Interaction of Onsite Power Sources with Load

Shed Feature

We require that the current system designs automatically prevent

load shedding of the emergency buses once the onsite sources are
supplying power to all sequenced loads on the emergency buses. The
design shall also include the capability of the load shedding feature
to be auvtcmatically reinstated if the onsite source supply. breakers
are tripped. The automatic bypass and reinstatement feature shall be

verified during the periodic testing identified in Position 3.

In the event an adequate Dasis can be provided for retaining the load
shed feature whern loads are energized by the onsite power system, we
will reauire that the setpoint value in the Technical Specifications,
which is currently specified as "...equal to or greater than...” be
amended to specify a value having maximum and minimﬁm 1imits. The

licensees' bases for the setpoints and 1imits selected must be documentad.

GDC 17 requires that provisions be included to minimize the probabildty

of losing n#lectric power from any of the remaining supplies as a result

of or coinzident with the loss of power generated by the nuclear power

unit, the '‘oss of power from the transmission network, or the loss of

power from the onsite electric power supplies.
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The functicnal safety requirement of the "loss-of-offsite power
monitors” is to detect the loss of voltage on the offsite (preferred)
power system and to initiate the necessary actions required to trans-
fer the safnty-related buses to the onsite system. The load shedding
feature, whkich is required to function prior to connecting the onsite
power sources to their respective buses can adversely interact with
the onsite power sources if the load shedding feature is not bypassed
after it has performed its required function. The load shed feature
should also be reinstated to allow itito perform its function if the
onsite sour:es are interrupted and are subsegquently required to be

reconnected to their respective buses.

Position 3: Onsite Power Source Testing

We require hat the Technical Specifications inciude a test requirement
to demonstrute the full functional operabiiity and independence of the
onsite powel' sources at least once per 18 months during shutdcwn. The
Technical Specifications shall include a requirement for tests: (1)
simulating ioss of offsite power in conjunction with a safety injection
actuation signal; and {2) simulating interruption and subsequent
reconnectior of onsite power sources to their respective buses. Proper
operation srall be determined by:

a) Verifyirgy that on loss of offsite power the emergency buses have -

been de-energized and that the loads have been shed from the

emergenc buses in accordance with design requirements.
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b) Verifying that on loss of offsite power the diesel generators
start from ambient condition on the autostart signal, the emergency
buses are energized with permanently connected loads, the auto-
connected emergency loads are energized through the load
sequercer, and the system operates for five minutes while the

generators are loaded with the emergency ioads.

c) Verifying that on interruptior of the onsite sources the loads
are shed from the emergency buses in accordance with design
requirmments and that subsequent Toading of the onsite sources

1s through the load sequencer.

GOC 17 reguires that provisions be included to minimize the probability
of losing @2lectric power from any one of the remaining supplies as a
result of ar coincident with the Toss of power generated by the reactor
power unit, the loss of power gerierated by the nuclear power unit,

the loss of power from the transmission network, or the loss of power

Tfrom the onsite electric power supplies.

~ The testing requirements identified in Position 3 will demonstrate
the capability of the onsite power system to perform its required
furiction. The tests will also -identify undesirable interaction

between th: offsite and onsite emergency power systems.



TABLE 3.3-3 {Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

TOTAL NG, CHANNELS
FUNCTIONM. UNIT AC cuaMnCL C Th TR

LOSS OF POWER
a. 4.16 kv Energency Bus
Undervoltage (Loss of N

' Voltage) 4(3)/Bus 2/Bus

b. 4.16 kv Emergency Bus
Undervoltage (Degraded

Voltage) 4(3)/Bus 2/8us

*{Entries in parenthesis are applicable for
2 out of 3 coincidence logic)

**Required when ESF equipment is
required to be operable

wikfction A for 2 out of 4 logic
Action:B for 2 out of 3 logic ‘

MINIMUM

CHANNELS APPLICABLE

STERABEL  UFCRALIHG RPPES** AUILON =77
3(2)/0Bus 1, 2, 3 A orB
3(2)/Bus 1, 2, 3 AorB
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TABLE 3.3-3 (Continued)

ACTION STATEMENTS

- With the number of OPERABLE channels one less than the
Total Number of Channels operation may proceed provided
both of the following conditions are satisfied:

a. The inoperable channel is placed in the tripped .
condition within one hour.

b. The Minimum Channels OPERABLE requirement is
met; however, one additional channel may be
bypassed for up to 2 hours far surveillance
testing per Specification (4.3.2.1.1).

- With the number of. OPERABLE Charnnels one less than the
Total Number of Channels operation may proceed until
performance of the next required CHANNEL FUNCTIONAL
TEST provided the inoperable channel is placed in the
tripped condition within 1 hour.

_DAEC_ R L L LI




TABLE 3.3-4 {Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP VALUES

FUNCTTONBE 1INTTY

LOSS OF POWER

a. 4.16 kv Emergency dus Undervoltage
{Loss aof Voltage) '

b. 4.16 kv Emergency Bus Undervoltage
(Degraded Voltage)

inir ¥ALUL

v+

[+l+

volts with a
secand time delay

volts with a
second time delay

ALLOWARLF

!
|

VALUES

volts with a
second time delay

volts with a
second time delay

_fgéL{géafﬁ Xvd L1:0T 8002/ 7150
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TABLE 4.3-2 (Continued)
ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

SURVEILLANCE REQUIREMENTS

CHANNEL CHANNEL
FUNSTIANAY HMTT rurey FAL ¥AnATYAL

= i e = WY @ e

FUNCTTONAL

LOSS OF POWER
a. 4.16 kv Emergency Bus
Undervoltage {Loss of
Voltage) S R
b. 4.16 kv Emergencg Bus
Undervoltage (Dearaded
Voltage) S R

S = at Yeast once per 12 hours
R = at least once per 18 months
M = at least once per 3] days

FOCLTCE6TC Y¥d 8T 0T 8002 FT/80

OPERATIRG
MODES IN WHICH
SURVEILLANCE
1, 2, 3 '
1y 2,3 o

pumre

1e¥
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ELECTRICAL POWER SYSTEMS

SURVEILLAN'E REQUIREMENTS

4.8.1.1.X Each diesel generator shall be demonsfrated OPERABLE :
a. At least once per 18 months during shutdown by:

1. Simulating & loss of offsite power in conjunction with
a safety injection actuation test signal, and:

a) Verifying deeenergization of the emergency busses
and lozd shedding from the emergency busses.

b) Verifying the diesel starts from ambient condition
on the aute-start signal, energizes the emergency
busses with permanently connected }oads, energizes
the auto-connected emergency loads through the load
sequerncer and operates for > 5 minutes while its
generator is loaded with the emergency loads. i

c) Verifying that on diesel generator trip, the loads
are shed from the emergency busses and the diesel
re-starts on the autoestart signal, the emergency
busses are energized with permanently connected
loads, the auto-connected emergency loads are
energized through the load sequencer and the
diesel operates for > 5 minutes while its generator
is loaded with the emergency loads.




