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Carolina Power & Light Company William R. Robinson
PO Box 165 Vice President
New Hill NC 27562 Harris Nuclear Plant
‘ SERIAL: HNP-97-092
APR 18 1997 - . 10 CFR 50.59(c)
10 CFR 50.90

United States Nuclear Regulatory Commission
ATTENTION: Document Control Desk
Washington, DC 20555

SHEARON HARRIS NUCLEAR POWER PLANT
DOCKET NO. 50-400/LICENSE NO. NPF-63
EMERGENCY DIESEL GENERATOR PROTECTION DURING TESTING

Dear Sir or Madam:

On November 14, 1996, a design deficiency was identified in the protection circuitry for the
Harris Nuclear Plant (HNP) safety-related Emergency Diesel Generators (EDG). FSAR Section
8.3.1.1.2.14.¢g states that: “Protection is provided for the diesel generator and the safety related
o electrical system during periodic testing of the diesel generator coincident with a loss of offsite
power by the voltage restrained overcurrent relay (51V) at the diesel generator feeder. This
relay senses overcurrent due to overloading of the diesel generator in conjunction with reduction
of voltage. The relay is arranged to trip the feeder breaker to the diesel generator.” During an
engineering review, resulting from NRC Generic Letter 96-01, the ability of the 51V relay to
provide the described protection during a loss of offsite power (LOOP) event was questioned.
On December 4, 1996, a subsequent investigation concluded that the relay would not provide this
protection.

As a result of this condition, if a LOOP had occurred while the EDG was synchronized to the
offsite electrical grid during periodic testing, the undervoltage relays for the safety related 6.9 kV
bus may not have actuated and the associated emergency sequencer would not have recognized
the LOOP condition and sequenced the safety bus loads as required. This condition was reported
in LER 96-023, dated December 16, 1996. Corrective actions for this condition included
declaring the EDG inoperable during periodic testing and entering the appropriate Technical
Specification Action Statements. In addition, a modification to the EDG protection circuitry Was
initiated to provide protection from a LOOP during EDG load testing.

The proposed modification to the EDG circuitry returns the onsite power system to its original
functional design basis and minimizes the need for operator action if a LOOP occurs during EDG
‘ testing. This change also eliminates the need to declare the EDG inoperable during periodic
. testing. However, the proposed modification does deviate from existing licensing commitments

250074 - R l
200 AT aitel /,
@Vl@'&t—%wm Road 1134 New ;I_" N;w ’:I'el N9 362-25(52 Fax 919 362-2095






. 0

Document Control Desk
HNP-97-092 / Page 2

and these deviations must be evaluated and accepted by the NRC. Specifically, the deviations
include:

1) The use of non-class 1E equipment to provide inputs to a Class 1E device for the purpose
of supporting the completion of a safety function. The design approach for the proposed
change is to take credit for the response of the LOOP relay and its supporting power
supply and inputs; and

. 2) The use of operator action as a contingency response in case the non-class 1E equipment

fails to provide the automatic action.

CP&L has determined that the proposed modification to the EDG protection circuitry constitutes
an unreviewed safety question and is therefore being submitted for NRC review and approval
pursuant to the requirements of 10 CFR 50.59(c) and 10 CFR 50.90. Enclosure 1 provides a
description of the proposed modifications to the EDG protection circuity. Enclosure 2 details, in
accordance with 10 CFR 50.91(a), the basis for the Company’s determination that the proposed
changes do not involve a significant hazards consideration. Enclosure 3 provides an
environmental evaluation which demonstrates that the proposed changes meet the eligibility
criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Enclosure 4 contains the
proposed FSAR revision pages. In accordance with 10 CFR 50.91(b), CP&L is providing the
State of North Carolina with a copy of the proposed change.

CP&L requests the NRC review and approve the proposed change as an exigent submittal.

10 CFR 50.91(a)(6)(vi) requires that a licensee explain the nature of the exigency and why the
exigency could not have been avoided. As stated earlier, this adverse condition was confirmed on
December 4, 1996. Since that time, HNP has been evaluating various alternatives to correct this
complex condition. Therefore, HNP requests that approval of the proposed changes be issued
prior to April 30, 1997 to support installation and testing of the proposed modification prior to
restart from the upcoming refueling outage. Please refer any questions regarding this submittal
to Ms. D. B. Alexander at (919) 362-3190.

Sincerely,

W. R. Robinson

JHE/_] he M/‘/M«))

Enclosures:
1. Basis for Change Request
2. 10 CFR 50.92 Evaluation
3. Environmental Considerations
4. Proposed FSAR Revisions
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W. R. Robinson, having been first duly sworn, did depose and say that the information contained
herein is true and correct to the best of his information, knowledge and belief; and the sources of
his information are employees, contractors, and agents of Carolina Power & Light Company.

7‘-{\/1' da. ,Az C(H[

Notary (Séal)

My commission expires: 9-M»wu‘cf J3E, 2coy
/ )

c: Mr. J. B. Brady, NRC Sr. Resident Inspector
Mr. Mel Fry, N.C. DEHNR
Mr. L. A. Reyes, NRC Regional Administrator
Mr. N. B. Le, NRC Project Manager
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be:

Mr. T. C. Bell

Mr. R. K. Buckles (LIS)
Mr. H. Chermoff (RNP)
Mr. B. H. Clark

Mr. G. W. Davis

Mr. J. W. Donahue

Ms. S. F. Flynn

Mr. H. W. Habermeyer, Jr.
Mr. W. J. Hindman

Mr. R. M. Krich

Ms. W. C. Langston (PE&RAS File)

Mr. R. D. Martin
Mr. W. S, Orser
Mr. G. A. Rolfson
Mr. W. K. Russell
Mr. R. F. Saunders
Mr. D..L. Tibbitts
Mr. M. A. Turkal (BNP)
Mr. T. D. Walt
Nuclear Records
Harris Licensing File
File: H-X-0511






ENCLOSURE TO SERIAL: HNP-97-092

ENCLOSURE 1

SHEARON HARRIS NUCLEAR POWER PLANT
NRC DOCKET NO. 50-400/LICENSE NO. NPF-63
EMERGENCY DIESEL GENERATOR PROTECTION DURING TESTING

BASIS FOR CHANGE REQUEST
Background
The Harris Nuclear Plant (HNP) electrical distribution design consists of onsite and an offsite
power distribution systems which are capable of supplying AC power to plant electrical loads’
during normal operation, shutdown operation and accident conditions. A simplified schematic of
one train of the plant AC electrical distribution system at the 6.9 kV level is shown on Figure 1
(attached). The offsite power system (preferred power source) provides power to the plant
electrical system during normal operation from the main generator through two unit auxiliary
transformers (UATs). During startups or shutdowns when the main generator is not available,
power is provided through two startup transformers (SUTSs) connected to the electrical grid
through the 230 kV switchyard. One SUT and UAT are designed to service together one of two
non-safety related 6.9 kV switchgear buses (1D and 1E). Each non-safety bus has a connection
to one safety bus (1A-SA or 1B-SB) through two 6.9 kV tie breakers. This path from a
non-safety bus to the safety bus provides the offsite power source (preferred source) feed to the
onsite power system. The onsite power system has two independent divisions, each consisting of
a safety bus, a diesel generator (standby power source) and other sub-levels of electrical power
distribution all deriving their power ultimately from the safety bus. The diesel generator on each
division serves as the emergency power source for the onsite power system and is commonly
referred to as the emergency diesel generator or EDG. It is connected to the safety bus through a

circuit breaker that can be opened and closed automatically as well as manually through control
logic.

To simplify the discussion, the concern will be described for Division A of the onsite power
system but is applicable to Division B, also. To perform required Technical Specification
surveillance testing of the EDGs, it is necessary to connect an EDG in parallel with the offsite
power system (See Figure 1). This is accomplished by connecting a running EDG to its
associated safety bus (closing EDG output breaker 106) while the safety bus remains connected
to its associated non-safety bus through the two tie breakers (104 and 105). This is referred to as
the test mode configuration for the EDG. This electrical distribution system configuration allows
the EDG to assume the additional load required to for testing.

In the current design, if an EDG is in the test mode and a Loss Of Offsite Power (LOOP) event
occurs, the existing logic will hold the tie breakers between the non-safety bus (1D) and safety
bus (1A-SA) closed with the objective of producing an overload condition on the safety bus
while dragging the voltage down to allow operation of the bus undervoltage relay or the voltage
controlled overcurrent relay (51V). The 51V is operational in the test mode only.
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The current HNP FSAR Section 8.3.1.1.2.8 (e) states that if a'LOOP occurs while the EDG is in
the test mode, the following actions will occur:

a) the breaker connecting the offsite power source to the safety bus will be tripped open;
b) the EDG output breaker will be tripped open, if closed;

c) the EDG will remain running; and

d) EDG load sequencing will occur.

At present the HNP EDG logic utilizes the safety-related 6.9 kV-bus undervoltage relays to
detect a loss of off-site power. The premise of the logic is that if the offsite power source is lost
then the load on the diesel from connected loads would be in excess of the EDG capacity and
therefore, an undervoltage condition would occur. To ensure that the connected load is large, the
existing logic inhibits, if the EDG is in the test configuration, the tripping of the 105 breaker by a
LOOP detection relay (CR1/1748) which detects a LOOP occurrence based on either of two
events:

1) The SUT and the UAT output breakers (101 & 102) to the 6.9 kV auxiliary bus 1D are
OPEN.

2) The SUT output breaker (101) to the 6.9 kV auxiliary bus 1D is OPEN and either of the
main generator lockouts (86G1A or 86G1B) are actuated.

Specifically the design objective of the inhibit is to ensure that the load on the non-safety bus
which is tied to the safety bus during EDG testing remains connected to the safety bus providing
an overall load in excess of the EDG capacity which would lead to an undervoltage/overcurrent
condition.

- In contrast, however, the available loading on the safety bus and non-safety bus may not exceed
the capacity of the EDG. In which case, the UV on the safety bus (or the 51V) would not
actuate and the sequencer would not receive a signal to perform its loss of off-site power
program. The root cause investigation identified how an EDG in test would respond to a LOOP
given various electrical distribution system loading conditions. The evaluation of the possible
loading conditions revealed that the EDG would not respond as described in the FSAR when

- distribution system load was insufficient to actuate the 51V or UV relays.

Until a permanent fix can be implemented, an EDG is declared inoperable when it is in the test
mode. The Technical Specification Limiting Conditions For Operation (LCO) restrict the time
and activities performed while the EDG is in test.

A change is required to bring the onsite power system into compliance with its functional design
basis and minimize the need for operator action if a LOOP occurs during periods when the EDG
is in the test mode. This change will also eliminate the need to place a Technical Specification
LCO on an EDG when it is in the test mode.
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Proposed Change

The proposed modification to the Emergency Diesel Generator (EDG) protection circuitry returns
the onsite power system to its original functional design basis as described in FSAR Section
8.3.1.1.2.8(e) and minimizes the need for operator action if a loss of offsite power (LOOP)

occurs during EDG testing. Specifically, the proposed modification will:

1) Provide a positive and immediate trip of the EDG output breaker when the EDG is in the
test mode and a LOOP is detected by the LOOP detection relay; and

2) Ensure that the non-safety bus to safety bus cross tie breaker will trip open immediately
on detection of a LOOP as determined by the LOOP relay.

The use of the LOOP relay relies on non-safety grade equipment signal inputs and non-safety
grade power supply for actuation of the relay, (i.e. the switch contacts on the 101 (121) and 102
(122) breakers, the main generator lockout relays, and the non-vital uninterruptable power supply
that powers each circuit). However, it provides the simplest and most direct indicator of a
LOOP. In effect, the LOOP relay will be credited with the following additional safety functions
when a EDG is in the test mode:

1) Ensure the EDG is disconnected from the safety bus immediately on detection of a LOOP
concurrent with the EDG in test; and

2) Ensure the cross tie between the non-safety bus and the safety bus is opened immediately
on detection of a LOOP.

Completion of these safety functions, will ensure that safety bus undervoltage occurs and EDG
load shedding and load sequencing is initiated.

The following is detailed describtion of the proposed changes for each safety train. Figures 2
and 3 (attached) show the affected portlon of the control circuit for breakers 105 and 106
respectively.

Division A (Safety bus 1A-SA)

1) The logic for the 105 tie breaker between the 1D bus and the 1A-SA bus will be modified
to remove contact 2B-2C of relay SM/SA from the breaker trip coil logic (see attached
sketch SK-9700005-E-01). This will be accomplished by sparing cable 11727K-SA that
runs between the ESS cabinet 1A-SA and the Auxiliary Relay Panel ARP-1A(SA)R3,
and placing a jumper in the ARP panel between terminal points 106 and 107.

2) The logic for the 106 output breaker of the EDG will be modified to add another parallel

path for tripping the breaker when the EDG is in the test mode (see attached sketch SK-
97-00005-E-02 Sheet 1 of 2). This additional trip path will utilize contact 1G-1H from
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relay CR2/1727 that is in the breaker 105 logic to complete a circuit path through the test
mode relay contact (1B-1A of relay SM/SA) energizing relay CR2/1702. Energizing
relay CR2/1702 closes contact lA-lB and completes a circuit path energizing the 106
breaker trip coil. ‘

A Mechanism Operated Cell (MOC) switch (52S/a) of breaker 105 contact is bypassed by
adding a jumper between terminal block TB3-45 terminal 2 and terminal block TB3-46
terminal 12, in the transfer panel 1A, sparing cable 11702J-SA. This will eliminate a
relay race between breaker 105 MOC switch contact and relay CR2/1702 in the trip logic
circuit of breaker 106.

Division B (Safety bus 1B-SB)

1)

2)

3)

Basis

The logic for the 125 tie breaker between the 1E bus and the 1B-SB bus will be modified
to remove contact 2B-2C of relay SM/SB from the breaker trip coil logic (see attached
sketch SK-9700005-E-05). This will be accomplished by sparing cable 11752J-SB that
runs between the ESS cabinet 1B-SB and the Auxiliary Relay Panel ARP-1B(SB)R3, and
placing a jumper in the ARP panel between terminal points 78 and 79.

The logic for the 126 output breaker of the EDG will be modified to add another parallel
path for tripping the breaker when the EDG is in the test mode (see attached sketch
SK-9700005-E-06 Sheet 1 of 2). This additional trip path will utilize contact 1G-1H
from relay CR2/1752 that is in the breaker 125 logic to complete a circuit path through
the test mode relay contact (1B-1A of relay SM/SB) energizing relay CR2/1750.
Energizing relay CR2/1750 closes contact 1A-1B and completes a circuit path to energize
the 126 breaker trip coil.

A Mechanism Operated Cell (MOC) switch (525/a) of breaker 125 contact is bypassed by
adding a jumper between terminal block TB3-45 terminal 2 and terminal block TB3-46
terminal 12, in the transfer panel 1B, sparing cable 11750-J-SB. This will eliminatea "
relay race between breaker 125 MOC switch contact and relay CR2/1750 in the trip logic
circuit of breaker 126.

Upon completion of the design change, the functional requirements of FSAR Section
8.3.1.1.2.8(e) will be positively assured. These requirements are:

On receipt of a LOOP during the D/G test mode:

1)
2)

Trip the offsite breaker feeding the ESF bus and the D/G breaker if closed.
The D/G remains running, and governor control transfers to isochronous mode from
droop mode. :
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3) Load shed all breakers from the ESF buses except the 6.9 kV breaker feeding 480 V
power center 1A2-SA and 1B2-SB.

4) Close D/G breaker, upon attaining normal voltage and frequency

5)  Connect ESF loads as required, in sequence

The fundamental regulatory requirements which specify general design criteria for onsite power
systems that have applicability to the proposed change are:

10CFRS50, Appendix A, General Design Criterion 17, “Electric Power Systems”

10CFR50, Appendix A, General Design Criterion 18, “Inspectlon and Testing of Electnc Power
Systems”

The excerpts of the applicable portions of each GDC are stated below:

GDC 17

....... the onsite electric distribution system, shall have sufficient independence, redundancy, and
testability to perform their safety functions assuming a single failure.”

“Provisions shall be included to minimize the probability of losing electric power from any of
the remaining supplies as a result of or coincident with, the loss of power generated by the
nuclear unit, the loss of power from the transmission network, or the loss of power from the
onsite electric power supplies.”

GDC 18

“Electric power systems important to safety shall be designed to permit appropriate periodic
inspection and testing of important areas and features, ..., to assess the continuity of the systems
and the condition of their components. The systems shall be designed with a capability to test
periodically (1) the operability and functional performance of the components of the systems,
such as onsite power sources, relays, switches, and buses, and (2) the operability of the systems
as a whole and under conditions as close to design as practical, the full operational sequence
that brings the systems into operation, including operation of applicable portions of the
protection system, and the transfer of power among the nuclear power unit, the offsite power
system, and the onsite power system."”

The principal design criteria applicable to protection of the onsite power system and specifically
the EDG during testing concurrent with the occurrence of a LOOP are as follows:

1) Regulatory Guide 1.32 which endorses IEEE 308-1974, 5.2.4 (4) which states, “The

standby power shall be available following the loss of the preferred power supply within
a time consistent with the requirements of the engineering safety features and the
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shutdown systems under normal and accident conditions.”

2) Regulatory Guide 1.9 which endorses IEEE 387-1977, 5.1.2 (5) which states, “The diesel
generator unit shall also have each of the following specific capabilities:
(5) Maintaining voltage and frequency at the generator terminals within the limits that
will not degrade the performance of any loads comprising the design load below their
minimum requirements, including the duration of transients caused by load application or
load removal.

Therefore, the functional design basis for the onsite power system with an EDG in test
concurrent with a loss of off-site power is:

1) The onsite power system must provide emergency power within the time constraints of
plant accident analysis, accounting for the most limiting single failure.

2) The quality of power provided must not degrade the performance of any accident
mitigating loads.

The specific design requirements imposed to ensure compliance with the above design criteria
are found in various sources (e.g. Regulatory Guides, IEEE Standards, FSAR, etc.). Relevant
requirements from these pertinent sources are identified below.

Regulatory Guide 1.9, Posifion C.4 states, “.....Further, the transient following the complete loss
of load should not cause the speed of the unit to attain the over speed trip setpoint.”

Regulatory Guide 1.108, C.1.B (3) states “Periodic testing of diesel generator units should not
impair the capability of the unit to supply emergency power within the required time. Where
necessary, diesel generator unit design should include an emergency override of the-test mode to
permit response to bona fide signals.”

The above requirements were implemented at HNP through the adoption of several of the
recommended practices noted above (See Reg. Guide 1.9, Position C.4 and Reg. Guide 1.108,
Position C.1.B (3)) and other specific design requirements which can be found in the FSAR. The
most pertinent of these specific requlrements are listed below.

FSAR Page 7.3.1-19 (section 7.3.1.5.1)

“The diesel generator will be periodically tested under load. Should normal AC power be lost
during such a condition, or if a design basis accident precedes or follows this loss of normal AC
power, the ESF bus tie breaker between the diesel generator and the ESF bus will open, all
non-safety related loads will be shed from the ESF bus without being re-sequenced and the ESF
bus automatic loading sequence will begin simultaneously.”
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FSAR Page 7.3.2-3 (section 7.3.2.2.7)

“Where non-class 1E control signals provide input to class 1E control circuits, a failure of the
non-class 1E components will not effect the proper safety operation of the class 1E control
circuits. The signal inputs from the non-class 1E devices which feed the class 1E circuits are
through isolation devices and will be overridden by the class 1E portion of the safety circuits.”

FSAR Page 8.1.4-1 (section 8.1.4.2) ~

“There is no non-class 1E equipment utilized for which credit is taken during or following a
design basis accident for safe shutdown, nor for maintaining the plant in a safe condition.”

FSAR Page 8.3.1-18a (section 8.3.1.1.2.14(g))

“Administrative controls ensure that both diesel generator units are not load tested
simultaneously”

FSAR Page 8.3.1-19:

“Protection is provided for the diesel generator and the safety related electrical system during
periodic testing of the diesel generator coincident with a loss of offsite power by the voltage
restrained over current relay (51V) at the diesel generator feeder. This relay senses over current
due to overloading of the diesel generator in conjunction with reduction of voltage. The relay is
arranged to trip the feeder breaker to the diesel generator.”

FSAR Page 8.3.1-32, 1b:

“The quality of the Class 1E electric system output is such that all electrical loads are able to
function in their intended manner, without damage or significant performance degradation.”

FSAR Page 8.3.1-33, 2e:

“Also, protective relaying has been included to isolate the standb)" sources from the preferred
power sources in order to preserve the availability of the standby source.”

FSAR Page 8.3.1-33, 3a:

“All distribution circuitry is capable of starting and sustaining required-loads under normal and
design basis event conditions.”
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FSAR Page 8.3.1-34, 5b:

“The redundant standby power supplies provide energy for the safety related systems when the
preferred power supply is not available.”

FSAR Page 8.3.1-34, 5d:

“Each diesel generator is available for service within the time specified upon loss of the preferred
power supply.”

i i h

This section evaluates the response of the re-designed logic to various scenarios identified in the
original root cause analysis for this condition. For conservatism, the 51V relay is not assumed to
actuate prior to the non-safety UV, safety UV, and UVGP relays. Additionally, the LOOP relay
logic circuit will be evaluated for vulnerabilities and, if any are found a functional analysis of the
vulnerabilities will be performed and appropriate contingency responses that may be necessary
will be identified. Each scenario is evaluated below based on the new design. As before the
discussion is presented for Division A, but is also applicable for Division B.

Loading in Excess of EDG Capacity

In this scenario, the LOOP occurs with EDG in test mode and load on the non-safety bus
and safety bus together is in excess of the EDG capacity. In this situation, the non-safety
and safety bus voltage would be drawn down and the EDG governor would increase the
fuel flow to the engine to increase the generator output. The fuel racks are capable of
responding to their maximum open position in 0.5 second. However, upon detection of
the LOOP event (as defined by the LOOP relay logic) contact closure on the LOOP relay
CR1/1748 would immediately energize relay CR2/1727 in the breaker 105 control logic
closing the associated contacts causing breaker 105 to trip and the EDG output breaker
106 to trip. Each breaker trip will occur before the EDG has time to respond to the
increased load demand. Once the EDG and the offsite power supply feed are
disconnected from the safety bus, the undervoltage logic on the safety bus will trip and
after its one second time delay the EDG load sequencer will be initiated. The potential
for EDG overspeed has been eliminated by the immediate action to open the EDG output
breaker 106. Additionally, the non-safety bus undervoltage will occur and after a one
second time delay, trip breaker 104. This trip has no impact because the action of the
safety-related breakers 105 and 106 have produced the safety bus undervoltage condition.
Also, opening the 106 breaker will take the EDG out of the test mode (i.e. de-energize the
associated test mode relays (SM/SA)).
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Loading Less Than EDG Capacity:

In this scenario the LOOP occurs with EDG in test mode and load on the non-safety bus
and safety bus together remains within the EDG capacity. The response will be the same
as the previous scenario because the response actions are directed by the LOOP relay
which is not dependent on load connected to the buses.

The critical functional change in the system response that is occurring as a result of this design
change is the action to open the EDG output breaker 106. This ensures that the emergency
power source (EDG) is removed from the safety bus resulting in a safety bus undervoltage. A
spurious actuation of the LOOP relay would cause breaker 105 to open if the EDG is not in test.
This would result in no safety consequences beyond those already evaluated.

Opening of the 105 and 106 breakers is not required to be single failure proof. However, in the
specific case of a LOOP event with the EDG in the test mode, a new logic path has been added.
Therefore, a potential for a new failure mode or failure type other than that previously analyzed
has been introduced. This path will be evaluated for single failure vulnerability and the
acceptability of such vulnerabilities. The logic in the 106 breaker circuit has been impacted by
adding a contact from relay CR2/1727 in parallel with protective actions from safety bus
undervoltage and LOCA (SI) initiation. Closure of thisnew contact path will complete the
circuit through the test mode contact energizing the circuit to trip the breaker using the same
logic path as the current design. The new failure mode is the potential for the CR2/1727 relay to
not function correctly. It can fail to energize or the contact can fail to close. Since the relay is a
class 1E relay, its failure is a credited failure and the impact would be to only one division of
onsite power. The other division is not in test.

Another possible cause for CR2/1727 to not function is the failure of the LOOP relay
(CR1/1748) to function properly. In the non-test mode this is not a significant concern in that
this trip action from the LOOP relay is an anticipatory action to force undervoltage earlier than
may occur if the non-safety to safety bus tie is not opened. In the non-test mode, the failure of
the 105 breaker to open has no negative functional consequence, because the EDG is not running
and connected to the safety bus. Therefore, if a true LOOP has occurred the safety bus will see
an undervoltage when the offsite power is lost. The EDG sequencing will be initiated and
breaker 105 will be opened by the safety bus undervoltage lockout relay (86UV).

However, in the EDG test mode, the proper functioning of the LOOP relay is essential to the
immediate opening of the 106 breaker that must occur to ensure the protection of the onsite
emergency power source and the starting of the EDG load sequencing process. Because the
emergency power source is connected to the safety bus and non-safety bus during testing, the
emergency power source must be immediately removed from the safety bus employing methods
that provide positive assurance that the LOOP will be detected. The only method that provides
positive assurance of the existence of conditions that require the EDG to be disconnected from
the safety bus when in test is to monitor the offsite power sources individually. This is what the
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LOOP relay logic does. Therefore, the failure of the LOOP relay to properly function must
become a credited failure in the analysis, since it is a single relay and its failure can cause the 106
breaker to not function properly. The LOOP relay is installed in the associated division Isolation
Cabinet and is a class 1E relay. Its current safety function is as an isolation device between
non-class 1E circuits and the class 1E trip logic of breaker 105. A new safety function has been
added, in that the relay must energize and properly function to initiate the credited trip response
of breaker 106 when an EDG is in the test mode. This introduces a new consideration in the
protection logic design for the onsite power system, which is the crediting of non-class 1E inputs
to support completion of a safety action. Those inputs are the closure of the associated UAT
breaker open position switch, the closure of the associated SUT breaker open position switch,
and the energization and proper function of the main generator lockout relays. There are two
main generator lockout relays with each having a contact, in parallel, in the logic of each LOOP
relay. Therefore, functional failure of a single lockout relay would not be a concern. However, a
single failure of the UAT or SUT position switches could result in a failure of the LOOP relay to
function.

Also, the LOOP relay coil in each division is supplied power from the non-safety related
uninterruptible power system. The power is supplied from separate circuits for each LOOP relay
with breakers for both circuits in the same distribution panel. The failure of an individual circuit
breaker would result in failure of the LOOP relay for the division being tested. However, a loss
of power to this distribution panel would be indicated by an annunciator on the main control
board (ALB-15, 4-1, "ISOL CABINET TRAIN A/B DOOR OPEN OR POWER FAILURE").
Therefore, the surveillance test procedure will be revised to require that operations personnel
verify that this annuxcxciator is not in prior to paralleling an EDG.

If, for whatever reason, the LOOP relay fails to function, operator action may be required to trip
the generator output breaker (106). Overspeed of the unit is not expected due to the fact that the
EDG is fuel limited to approximately 7.3 MW and testing during parallel operation is limited to
7.0 MW per Operations Procedure OP-155. Test data received from Comanche Peak indicates
that load rejecting 7.2 MW results in a maximum speed of 467 rpm. In comparison, HNP and
Comanche Peak are equipped with Delaval DSRV-16-4 diesels with factory specified overspeed
protection set at 517 rpm. In any case, the other division of onsite power is unaffected and would
function to provide the needed emergency power. The analysis assumes the failure of a LOOP
relay to function for whatever cause is a credited single failure.

The proposed modification to the EDG circuitry returns the onsite power system to its original
functional design basis and minimizes the need for operator action if a LOOP occurs during EDG
testing. This change will also eliminate the need to declare the EDG inoperable during periodic
testing. However, the proposed modification does deviate from existing licensing commitments
and these deviations must be evaluated and accepted by the NRC. Specifically, the deviations
include:

1 The use of non-class 1E equipment to provide inputs to a Class 1E device for the purpose
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of supporting the completion of a safety function. The design approach for the proposed
change is to take credit for the response of the LOOP relay and its supporting power
supply and inputs; and , ,

2) The use of use of operator action as a contingency response in case the non-class 1E
equipment fails to provide the automatic action.

The first deviation is judged to be acceptable given that only one EDG is placed in the test mode
at a time. The second deviation is only of concern if the performance and reliability of the LOOP
relay and associated equipment are in question or if a common occurrence happens that effects
the function of both LOOP relays and their associated power supply and inputs. The equipment
that feeds inputs to the LOOP relay are important to plant operation and equipment protection,
and inspections and tests are routinely conducted to ensure proper function. Testing of this
equipment to ensure proper function before the change is completed will be done. Testing of
these components will need to be continued on a frequency consistent with their availability for
testing. The common event that could potentially effect both LOOP relay circuits is a major
seismic event. This equipment is rugged and should withstand minor seismic occurrences. It is

" judged that the probability of occurrence of a major seismic event concurrent with an EDG being
in the test mode is very low and is an acceptable risk. GDC 17 states “provisions shall be made
to minimize the probability of losing electric power from the remaining supplies ....... ., It has
been evaluated that the proposed design change significantly improves the probability that the
EDG output breaker will be opened to ensure EDG load sequencing occurs. It is judged that the
combination of improved probability of proper functional action coupled with the low probability
of a seismic event concurrent with EDG testing is acceptable, and meets the intent of GDC-17 to
minimize the probability of losing electric power from remaining sources. In addition, the use of
operator action as a contingency response to the failure of the LOOP relay to properly function
should be considered as an acceptable backup action.

. Testing Requirements

Adequate testing needs to be performed to ensure the portions of the circuits that are modified
function as intended by the design and that other portions of the circuits affected by the
installation and testing process are verified to function properly. Specifically, the following
acceptance criteria apply.

Division A (Safety 1A-SA)

With the associated EDG in the test mode (or test mode simulated), the energization of
LOOP relay CR1/1748 invokes the following response:

1) Breaker 105 immediately trips open, and
2) Breaker 106 immediately trips open.
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Division B (Safety 1B-SB)

With the EDG in the test mode (or test mode simulated), the energization of LOOP relay
CR3/1748 invokes the following response:

1) Breaker 125 immediately trips open, and
2) Breaker 126 immediately trips open.

In addition to testing to verify the above acceptance criteria, each LOOP relay (CR1/1748 and
CR3/1748) will be tested to verify that the inputs to the relay coil energizing circuit are properly
functioning and the overall logic invokes the correct LOOP relay response.

Other Design Impacts ’

There is no increase or decrease in any circuit loads being caused by this design change. The
design change is sparing a contact from relays SM/SA and SM/SB and using a spare contact from
relays CR2/1727 and CR2/1752 which is being added to the logic circuit for breakers 106 and

126 respectively. This will involve adding and removing minor lengths of internal panel wire
and sparing two cables, 11727K-SA and 11752J-SB.

There are no seismic impacts associated with the modification. No new equipment is being
added to the Auxiliary Relay Panel. Some small lengths of panel wiring will be added which
will have no impact on the panels seismic capability.

Conclusions:

It is concluded that the proposed design change using the LOOP relay and associated non-class
1E equipment to perform a safety-related function; coupled with the use of operator action as a
backup to the LOOP relay function, is acceptable. The proposed design and attendant low risk of
failure, strike an equitable balance with the requirements to perform periodic EDG load testing.
This change requires review and approval by the NRC because it introduces a new failure mode,
and requires acceptance of deviations from design requirements and licensing assumptions
specified in the FSAR which have not previously been accepted.

Attachments:

1. Figure 1, “Electrical Distribution System One-Line Diagram (Train-A)”
2. Figure 2, “Breaker 105 Modified Breaker Circuit"

3. Figure 3, “Breaker 106 Modified Breaker Circuit"

4, Sketch SK-97-00005-E-01

5. Sketch SK-97-00005-E-02 Sh 1 of 2

6. Sketch SK-97-00005-E-02 Sh 2 of 2

7. Sketch SK-97-00005-E-03
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10.
11.
12.
13.

5

Sketch SK-97-00005-E-04
Sketch SK-97-00005-E-05
Sketch SK-97-00005-E-06 Sh 1 of 2
Sketch SK-97-00005-E-06 Sh 2 of 2
Sketch SK-97-00005-E-07
Sketch SK-97-00005-E-08
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EDS One-Line (Train-A)
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101 open and gen. lockout occurs, breaker 105 is
———O 51V tripped. While in test, this logic for tripping 105 is
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ENCLOSURE TO SERIAL: HNP-97-092

ENCLOSURE 2

SHEARON HARRIS NUCLEAR POWER PLANT
NRC DOCKET NO. 50-400/LICENSE NO. NPF-63
EMERGENCY DIESEL GENERATOR PROTECTION DURING TESTING

10 CFR 50.92 EVALUATION

The Commission has provided standards in 10 CFR 50.92(c) for determining whether a
significant hazards consideration exists. A change involves no significant hazards consideration
if it would not: (1) involve a significant increase in the probability or consequences of an
accident previously evaluated, (2) create the possibility of a new or different kind of accident
from any accident previously evaluated, or (3) involve a significant reduction in a margin of
safety. Carolina Power & Light Company has reviewed this proposed change and determined
that it does not involve a significant hazards determination. The basis for this determination
follows.

Proposed Change

The proposed modification to the Emergency Diesel Generator (EDG) protection circuitry returns
the onsite power system to its original functional design basis as described in FSAR Section
8.3.1.1.2.8(e) and minimizes the need for operator action if a loss of offsite power (LOOP)
occurs during EDG testing. Specifically, the proposed modification will:

1) Provide a positive and immediate trip of the EDG output breaker when the EDG is in the
test mode and a LOOP is detected by the LOOP detection relay; and

2) Ensure that the non-safety bus to safety bus cross tie breaker will trip open immediately
on detection of a LOOP as determined by the LOOP relay.

The use of the LOOP relay relies on non-safety grade equipment signal inputs and non-safety
grade power supply for actuation of the relay, (i.e. the switch contacts on the 101 (121) and 102
(122) breakers, the main generator lockout relays, and the non-vital uninterruptable power supply
that powers each circuit). However, it provides the simplest and most direct indicator of a
LOOP. In effect, the LOOP relay will be credited with the following additional safety functions
when a EDG is in the test mode:

1) Ensure the EDG is disconnected from the safety bus immediately on detectlon of aLOOP
concurrent with the EDG in test; and

2) Ensure the cross tie between the non-safety bus and the safety bus is opened immediately
on detection of a LOOP.

Completion of these safety functions, will ensure that safety bus undervoltage occurs and EDG
load shedding and load sequencing is initiated..

Page E2-1






ENCLOSURE TO SERIAL: HNP-97-092

Basis
This change does not involve a significant hazards consideration for the following reasons:

1. The proposed change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

The proposed design change does not change the overall design, layout, and functional
performance of the plant structures, systems, and components (SSC), nor does it lower
the quality class of any SSC. Specifically, the probability of loss of both divisions of
onsite power remains unchanged because the safety related electrical isolation feature of
the LOOP relays is not affected and the Technical Specification and FSAR requirement to
test only one EDG at a time is retained. The proposed design change does not increase
the onsite or offsite radiological effects previously evaluated in the FSAR as a
consequence of an accident

Therefore, there would be no increase in the probability or consequences of an accident
previously evaluated.

2. The proposed change does not create the possibility of a new or different kind of accident
from any accident previously evaluated.

The proposed modification does not create any new accident initiators. The proposed
modification restores the ability of the EDG to respond to a bona fide LOOP as described
in the FSAR. The consequences of failure of any circuit components associated with this
modification would not result in accidents other than those already addressed in the
FSAR.

Therefore, the proposed change does not créate the possibility of a new or different kind
of accident from any accident previously evaluated.

3. The proposed change does not involve a significant reduction in the margin of safety.
The margins of safety defined in the Technical Specification Bases are not changed by the
proposed modification. The proposed modification restores the ability of the EDG to
respond to a bona fide LOOP as described in the FSAR and does not change the
acceptance limits defined in the Technical Specifications or the FSAR.

Therefore, the proposed change does not involve a significant reduction in the margin of
safety.
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ENCLOSURE TO SERIAL: HNP-97-092

ENCLOSURE 3

SHEARON HARRIS NUCLEAR POWER PLANT
NRC DOCKET NO. 50-400/LICENSE NO. NPF-63
EMERGENCY DIESEL GENERATOR PROTECTION DURING TESTING

ENVIRONMENTAL CONSIDERATIONS

10 CFR 51.22(c)(9) provides criterion for and identification of licensing and regulatory actions
eligible for categorical exclusion from performing an environmental assessment. A change
requires no environmental assessment if operation of the facility in accordance with the proposed
change would not: (1) involve a significant hazards consideration; (2) result in a significant
change in the types or significant increase in the amounts of any effluents that may be released
offsite; (3) result in a significant increase in individual or cumulative occupational radiation
exposure. Carolina Power & Light Company has reviewed this proposed change and determined
that it meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).
Pursuant to 10 CFR 51.22(b), no environmental impact statement or environmental assessment
needs to be prepared in connection with this issue. The basis for this determination follows.

Proposed Change

The proposed modification to the Emergency Diesel Generator (EDG) protection circuitry returns
the onsite power system to its original functional design basis as described in FSAR Section
8.3.1.1.2.8(e) and minimizes the need for operator action if a loss of offsite power (LOOP)
occurs during EDG testing. Specifically, the proposed modification will:

1) Provide a positive and immediate trip of the EDG output breaker when the EDG is in the,
test mode and a LOOP is detected by the LOOP detection relay; and

2) Ensure that the non-safety bus to safefy bus cross tie breaker will trip open immediately
on detection of a LOOP as determined by the LOOP relay.

The use of the LOOP relay relies on non-safety grade equipment signal inputs and non-safety
grade power supply for actuation of the relay, (i.e. the switch contacts on the 101 (121) and 102
(122) breakers, the main generator lockout relays, and the non-vital uninterruptable power supply
that powers each circuit). However, it provides the simplest and most direct indicator of a
LOOP. In effect, the LOOP relay will be credited with the following additional safety functions
when a EDG is in the test mode: J

1 Ensure the EDG is disconnected from the safety bus immediately on detection of a LOOP
concurrent with the EDG in test; and :

2) Ensure the cross tie between the non-safety bus and the safety bus is opened immediately

on detection of a LOOP.
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ENCLOSURE TO SERIAL: HNP-97-092

Completion of these safety functions, will ensure that safety bus undervoltage occurs and EDG
load shedding and load sequencing is initiated.

Basis

The change meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9)
for the following reasons:

1.

As demonstrated in Enclosure 2, the proposed change does not involve a significant
hazards consideration.

The proposed change does not result in a significant change in the types or significant
increase in the amounts of any effluents that may be released offsite.

The proposed change does not introduce any new equipment or require existing systems
to perform a different function than they are currently designed to perform. The change
does not introduce any new effluents or increase the quantities of existing effluents. As
such, the change cannot affect the types or amounts of any effluents that may be released
offsite.

The proposed change does not result in a 51gmﬁcant increase in individual or cumulative
occupational radiation exposure.

The proposed change does not result in any physical plant changes within the plant
radiation controlled areas or create any new surveillance requirements which would
require additional personnel entries into the radiation controlled areas of the plant.

Therefore, the proposed change does not result in a significant increase in either
individual or cumulative occupational radiation exposure.
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ENCLOSURE TO SERIAL: HNP-97-092

ENCLOSURE 4
SHEARON HARRIS NUCLEAR POWER PLANT
NRC DOCKET NO. 50-400/LICENSE NO. NPF-63
EMERGENCY DIESEL GENERATOR PROTECTION DURING TESTING

PROPOSED FSAR REVIS[ONS
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Three undervoltage relays connected in a two out of three logic configuration
provide the ES? bus undervoltage signal.

The diesel generator circuit breakers tying the diesel generators to their
respective ESF buses will have two modes of operation, automatic and manual.

The diesel generator circuit breaker closes automatically when all the
following conditions are satisfied:

a) The emergercy bus is not energized

b) The diesel geneéﬁcor frequencylin 54 Hz or greater

c) The 3cncracor'§oltage is' 90 percent of rated or greater

4) The diesel generator lockout relay in the diesel generator local panel
is reset.

The operator may close the diesel generator breaker by using a control switch
in the Control Room or locally at the diesel generator local panel.

The operator turns the control switch to the closing position and the

generator breaker closes when the following conditions are satisfied:
‘

a) The synchronizing selector switch (located in either the Control Room
or the diesel generator local panel) is in the proper position.

b) The synchro-check relay indicates a phase agreement between generator
and the bus or the emergency bus is de-energized.

c) The diesel-generator "lock-out" relay is in the reset position.
To aid in manual synchronizing, a governor speed/load changer control switch
is provided in the Control Room and local diesel generator panel. After

synchronizing, the operator may use this same switch to load the diesel
generator., ‘

Bypasses, Interlocks and Sequences

A breaker open/closure overlap time of two cycles is utilized to prevent the
automatic starting of the diesel generator during automatic switch-~over of
auxiliary transformers to the startup transformers. Rigsel gensrators trip
automatically on any of the following coaditions:

a) Negative sequence

b) Diesel engine/generator mechanical trips

c) Voltage controlled overcurrents ( (T2iPS DigsgL GTOCLATOR CUTPLUT OREAXEROMN
d) Loss of excitation

7.3.1-18 Amendment No. 40
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e) Reverse power
£) Asgsociated 6.9 kV bus differential¥

g) Diegsel generator differential*

h) Diesel generator overspeed*

i) Loss of generator potential transformer circuit* l27

A trip of the diesel generator is annunicated locally and in the Contro}
Room,

Upon loss of power on the emergency bus, all loads will be automatically
tripped from the ESF bus and the required safety related loads will be
connected to the ESF bus automatically in proper sequence via the sequence:
panel.

The diesel generator will be ﬁeriodically tested under load. Should normal AC
pover be lost during such a condition, or if a design basis accident precedes
or follows this loss of normal AC power, the ESF bus tie breaker between the
diesel generator and the ESF bus will open,gall non-safety related loads will
be shed from the ESF bus without being re-sequenced and\the ESF bus automatic
loading sequence will begin simultaneously.
THE NON SAFETY BUS TO ESF BUJ' TIE
BACAKER WILL OPEN,

The system is composed of redundant diesel genérators A and B. The
instrumentation and controls for diesel generator A are physically and
electrically separate and independent of the instrumentation and controls for
diesel generator B. The redundancy and independence provided are adequate to
maintain equipment functional capabilities following the design basis events
shown in Table 7.3.1-l.

Redundancy and Diversity

Display Instrumentation

The safety related display xnaCrumentatxon, which provides the operator with
sufficient information to monitor the performance of- the Standby Power Systems
and to perform the required safety functions, is described in Section 7.5.
Diesel generator supporting systems are discussed in Section 9.5.

Sequencer Description

There are separate but identical sequencers for each safety train (A and B).
All the components of each sequencer (exclusive of inputs from external
sensing devices, Main Control Board displays and controls and transfer
switches) are located in a single cabinet. The train A sequencer is located

* The only conditions that will trip the diesel generator during a safety |27
injection actuation signal.

7.3.1-19 Amendment No. 27
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8.144 DESIGN BASES

Belosdol Offgite Power System

The Offsite Power System {s designed to:

a) Provide a reliable source of auxiliary power for start-up, operation
and ghutdown of the plant. ‘

b) Provide for transmission of the SHNPP output to the CP&L's grid.’

c) Comply with NRC General Design Criterion 17 (Electric Power Systems)-by
providing two electrically and physically independent traunsmission circuits
from the grid to the Plant Electric Power Distribution Systen; each circuft is
designed to be availsble within a few cycles following a design accident to
asgure that -vital safecy functions are maintained.

- d) Minimize the probzhility that loss of ote preferred offsite power

source will cause loss of the other, or of the Onsite Power Systeme

8elede2 Ongite Power System .- . .

The Onsite Power System is desfgued to: , ‘15

a) Provide & Taliable source of 'auxiliary power .for ,ha'afe-.ahutdm-of the
reactor, .assuning loss of offsite power and & single failure in the Onsite
Power System. .

b) Provide independent, redundant and testsble power supplies, each with,
its own distribution system, so that the required safoty.fuunction .can'be
performed by either power supply, assuming a single failure in the other power
supply or in 1ts dt_scribncion systeme. ; Sy Vs .o

¢) Provide for testing the operability aad functional performance of the
coaponents ‘of each system and.of the systems thengelves.

d)- | Be capable of withstanding the effacts of the designbasis wind, design
bagis tornado, probeble maximum flood and safe shittdown earthquake without
loss of power to safety related components cssential to safe shutdown or to
mzintaining the plant in a safe condition, ssgunming a loss of offeite power
and a single failure of an ongite power supply system. .

e) Minimize the probability that loss of one ongite power supply or of {ts
distribution system will cause loss of the other onsite supply, of the other
onsite distribution system or of the Offsite Power System.

There {3 no non-class 1E equipment utilized for which credit {s takea during
or following a design basis accident for gafe shutdown, nor for maintaining
the plant in a gafe condition}

tails of sefsmic design aqd testing are provided in Section 1.:10. i
WITH THE EXCEPTION OF DURING D/G TEST MODE THE MON-CLASS | E RELAY AND
ITS POWEX SUPPLY, RECEVING SIGNAL FROM UAT AVD SAT BREAKER Poil_nw Ok SAT
BREAKSR POSITION AND GENEZATOIL LOCK OUT, Witl TRIP THA D/GABREAKEZR AMD THE




.

® SHNPP FSAR o

loading of the diesel generator has begun, operétion of the undervoltage
relays is blocked.

Loads connected to the safety related switchgear are de-energized when
voltage is lost on the 6.9 kV safety related buses, except small safety
related static loads and the emergency lighting circuits which remain
connected to the safety related buses when voltage is lost. These loads are
therefore re-energized independent from the operation of the load sequencer,
when voltage is restored to these buses. ‘

Except for emergency lighting and vent stack flow monitoring panels
PNL-21AV-3509 and PNL-21AV-3509-1, any non-safety loads connectable to the
safety buses, and any safety loads in the diesel generator manual load block,
can only be reconnected manually by the operator. In addition, their
reconnection is blocked until receipt of a permissive signal from the
emergency load sequencer. This permissive signal is provided automatically
after the automatic load starting sequence is completed.

Automatic tripping by protecfive relays, circuit breakers, etc., is

discussed in Section 8.3.1.1.2.1
The diesel generator and its associatéd<ontrol system is designed to

initiate automatically the required actions on receipt of emergency signals,
as described below: -

a) On receipt of a SIS signal with offsite power available:
1) Start DG or it remains running if running on test.
2) Trip the D/G breaker to the ESF bus if D/G on test.

3) The D/G protective trips, other than those described in Section
8.3.1.1.2.11(b) are bypassed.

4) Transfer the gerrnor to "isochronous" mode from "droop" mode, if
the D/G is running on test.

5) The offsite breaker remains connected and ESF loads are connected
to the bus per design, that is, load breakers if closed remain closed
otherwise loads are sequenced to the bus.

b) On receipt of LOOP signal following the SIS signal:
1) The offsite breaker to the ESF bus is tripped.

2) Loads are shed from the ESF bus except for the 6.9kV breaker
feeding 480V power center transformers.

3) The D/G remains running dqe to SIS.

4) Protective trips, other than those described in Section
8.3.1.1.2.11(b) are bypassed.

5) Close D/G breaker upon attaining normal voltage and frequency.

8.3.1-11 Amendment No. 44
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6) Close ESF load breakers as required through the sequencer,

c) On recaipt of simultaneous LOSP and SIS signal:
As described in item (b) above except the D/G is started by the SIS
signal.

d) On receipt of LOSP“sfgnal only:

As described in item (c) above except that the diesel generator will
be started by the undervoltage relays at the safety relaced 6.9KV bus.

a) On recaipt of LOSP during the D/GC test mode:

Trip the offsite breaker feeding Che ESF bus and the D/C braake
osed./IF THE D/G QBREALEX FAILS TD TK i, OPERARTOR ACTION

:!.)

D

Ve Wi B REQUIRED TO TRI? THLS 0/6 BLEALER.
. e D/G remains cunning, d governor c¢dntrol transferg to
. “isochronous" mode from "droop" mode.
3)  Load shed all breakers from the ESF buses except the 6.9KV
breaker feeding 480V power center 1A2-SA and 1B2-SB.
+ 4) Close D/G breaker, upon attaining normal voltage and frequency.
5)  ConnefE ESF loads as req&ired, in saquence.
8.3.1.1.2.9 Safety Related Equipment Identification

All safaty related equipment has been identified by means of nameplates, tags
and/or surface printing (i.e., electric cable) which include equipment
nozenclature and its respective safecy divigion or channel markings. A
further discussion may be found in Section 8.3.1.3.

8.3.1.1.2.10 Instrumentation and Control Systems With Assigned Power
Supply

The Reactor Proteccion System (RPS), and ocher instrumentation and control
systems provided far monitoring and controlling the veactivity, temperature
and other vital parameters within the reactor, are supplied with power from
the four unincterruptiblae AC inverters described in Saction 8.3.l.1.1.

There are four separate channels in these protactive systems, each of which
operates from one of the four inverters. Thus, independence of the four
channels from each other is maintained. There are two separate channels for
the control systems which are powered from two redundant sources.

Each inverter is supplied from a safety related MCC, with automatic transfer
to a4 battery supply on AC failure. The AC and DC supplies for the inverters
ave taken from the same Division A or B so as to provide full separation .
between redundant divisions. -

8.3,1-12 Amandment No. 26




| 5aNPP F3A]

Y .
The following periodic tests will be performed on each diesel generator:

1) starting

2) load acceptince
}J) design loading
4) load rejection

5) functional

Protegtion i
electrical

h) Fuel Storage and Transfer System - The Diesel Fuel SCOrage and Transfer
System is described in Section 9.5.4.

i) Diesel Generator Cooling System - The Diesel Generator Cooling Water
System is described in Section 9.5.5. «

i) [nstrumencatio: and Control for Standby Power Supply - Manual control
of the diese! 2enerators is described in Section 8.3.1.1.2.14(e).

Autumatic opecation of the units, as described in Section 8.3.1.1.2.14(e) is
initiated by any signal requiring operation of any of the engineered safety
teatures as well as 6.9 kV bus undervoltage, and supersedes manual concrol.

The diesel generator zontrols and monitoring instruments are installed on free
standing floor mounted panels separate from the engine skid. Control panels
are located in the electrical equipment room whose toundation is isolated from
that of the diesel generators. Certain contcrol system components, mostly
pneumatic devices, are mounted on the engine. These devices have a history of
reliable performance in this type of environment. [n addition, concrol panels
complete with all conrrols and instcumentation and engine mounted components
were shake table tested to the short term forces of a seismic event with no
damage or malfunction sustained. These forces are many times greater than
vibrations caused by diesel generator operation. .

Performance of the engine, generator and auxiliaries is monitored locally.
Local devices are provided to monitor the following:

1) Fuel uil pressure and day tank level

8.3.1-19 Amendment No. 23
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AMENDMENT NO. 27

SHEARON HARRIS NUCLEAR POWER PLANT
Carolina Power & Light Company
FINAL SAFETY ANALYSIS REPORT

DIESEL GENERATOR
LOGIC DIAGRAM

FIGURE 8.3.1-1
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INSERT #1

External fault back-up protection for the diesel generator and safety related electrical system
during periodic testing of the Jiesel generator is provided by the voltage controlled overcurrent
relay (51V). This relay senses overcurrent due to overloading of the diesel generator in
conjunction with a reduction in voltage. The 51V relay is arranged to trip the diesel generator

output breaker.

INSERT #2

If a Loss Of Offsite Power (LOOP) occurs without an ESF actuation present, the offsite tie
breaker to the ESF bus and the diesel generator output breaker are tripped open by an ESF
undervoltage. The load shedding and sequencing process is initiated by the ESF bus
undervoltage. Additionally, the tie breaker between the non-safety auxiliary bus and the ESF
bus receives a LOOP event trip signal determined by the status of the Unit Auxilary Transformer
(UAT) and Startup Auxiliary Transformer (SUT) breaker positions and the status of the main
generator lockouts. A LOOP detection logic uses these non-class 1E inputs to define a LOOP
event as either of the following:

1) The SUT and the UAT breakers to the 6.9kV auxiliary bus are OPEN; or

2) The SUT breaker to the 6.9 kV auxiliary bus is OPEN and either of the main generator
lockouts (86/G1A or 86/G1B) are tripped.

When the diesel geneietor is in the standby (normal) mode, the primary safety related trip for the
offsite power tie breaker comes from the detection of an undervoltage condition on the ESF bus.

When a diesel generator is in the test mode (i.e. the diesel generator and the offsite power supply
are connected in parallel), additional action to trip open the diesel generator output breaker based
on a signal from the LOOP detection logic occurs. This LOOP detection trip of the diesel
generator output breaker is a safety function that is necessary to ensure the ESF bus is de-
energized to ensure that an undervoltage condition occurs on the ESF bus. The LOOP detection
logic utilizes signal inputs and uninterruptible power supply that are non-class 1E. Operator
action is used as a backup to the LOOP detection logic to trip the diesel generator output breaker
manually if the LOOP detection logic were to fail. The diesel generator is removed from the test

mode by tripping the EDG output breaker.






