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Edwin I. Hatch Nuclear Piant
Appeal to the Executive Director of Operations:
Backfit and Applicability of “Compliance Backiit’ Exception

Dear Mr. R. William Borchardt,

Southern Nuclear Operating Company (SNC) appeals to the Nuclear Regulatory
Commission (NRC) Executive Director of Operations (EDQ) the September 29,
2011, determination by the NRC staff that a backfit is necessary at Edwin |.
Hatch Nuclear Plant (HNP) and 1lso the staff's application of the “compliance
backfit” exception to avoid the requirement for performance of a cost-justified
backfit analysis. This letter constitutes SNC's response. to the September 29,
2011 NRC letter. Notwithstanding this appeal, as a matter of policy, SNC is
committed to resolving the issue technically.

Key points pertinent to this issue include:

1. Ina February 23,1995 NRC Safety Evaluation Report (SERY), the NRC
approved the reliance on administrative controls and manual actions at
HNP for maintaining adequate voltage to protect Class 1E (safety-related)
electrical equipment in the event of degraded voltage conditions. It was
expressly acknowledged by the NRC that this protection scheme was a
deviation from the guidance on degraded voltage protection provided in a
NRC letter dated June 2, 1977, but after detailed review, the NRC
determined the deviation was acceptable. [n addition, this protection
scheme was approved as a part of a license amendment for Improved
Technical Specifications (ITS) with the approved SER issued March 3,
1995. SNC has been in compliance with this approved degraded voltage
prolection scheme for over 16 years.

2. On May 25, 2011, the NRC stalff issued a letter to SNC providing
Inspection Report 05000321 and 366/2011009, regarding the Component
Design Bases Inspeclion {(CDB!) performed at HNP in July 2009. That
letter concluded that the measures in effect at HNP to demonstrate
compliance with the applicable provisions of 10 CFR 50.55a(h}2) and 10
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CFH Part 50, Appendix A, General Design Criterion 17 (GDC-17) are not
acceptable.

A risk-informed evaluation estimates that the expected frequency of the
pertinent technical issue, automatic actuation of safety-related equipment
due to a loss of coolant accident concurrent with a degraded grid
condition below the degraded grid alarm setpoint, is on the order of 1.0 E-
9 per year and is considered to be of low safety significance.

The NRC staff recognized that this changed position constituted a backfit.
However, the staff also maintained that it does not need to perform a
cost-justified substantial safety backfit analysis, as is required by 10 CFR
50.109(a)(3). Instead, the staff stated that its change in position falls
within the “compliance exception” to the staff's backfit analysis obligation
which is provided by 10 CFR 50.109(a)(4)(i). In a letter dated June 17,
2011, SNC disagreed with the staft's conciusion in the May 25, 2011
letter that a backfit is necessary and that the compliance exception would
properly apply to such a backfit and stated the rationale for appealing this
decision.

The NRC responded to the SNC appeal by letter dated September 29,
2011, re-affirming that the decision to use the “compliance exception”
provision as allowed by 10 CFR 50.109(a)(4)(i) was appropriate. The
stated NRC position was that while SNC has been in compliance with the
1995 license amendment approving the configuration of the HNP
degraded voltage protection system, NRC approval of this license
amendment was erroneous and has led SNC to be in violation of GDC-17
and 10 CFR 50.55a(h)(2). Because of having taken the position that
former NRC approval of the license amendment was erroneous, NRC is
exercising enforcement discretion for a duration to be determined after
review of SNC's proposed corrective actions and schedule for
compliance, to be submitted by SNC within 30 days of the NRC's
September 29, 2011 letter.

There was no error or mistake made by the staff in approving the 1995
license amendment which established the existing HNP degraded voitage
automatic protection scheme. The correspondence preceding the
approval shows that the particular facts and circumstances related to
degraded grid on the Southern electric system and the HNP degraded
voltage protection scheme were reviewed, understood, and
acknowledged by the staff. No factual errors or omissions are at issue.
There were numerous letters and meetings between 1992 and 1995, with
the issuance of the final SER in 1995 demonstrating that the NRC
approved this change only after careful review.

The NRC letter of September 29, 2011 misreads IEEE Std. 279-1971,
“Criteria for Protection Systems for Nuclear Power Generating Stations,”
to conclude that the standard does not permit manual action as part of the
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protection system, when in fact IEEE Std. 279-1971 contains no such
prohibition.

8. The staff characterizes the existing HNP degraded voitage protection
scheme as reliant solely on manuat action. In fact, HNP has a fully
automatic degraded voltage protection scheme. Manual action by plant
operators and the operators of the Southern electrical transmission grid
system is a routine controlled activity, guided by a real-time N-1
contingency analysis, {0 maintain the grid voltage within the normal
expected range, thus minimizing challenges to the automatic degraded
voltage protection scheme by a degraded grid condition. In fact, the final
1995 SER credited routine manual control action as an integral element
of the automatic degraded voltage protection scheme.

9. The NRC letter of September 29, 2011 cited the 1976 Millstone and 1978
Arkansas Nuclear One (ANQ) incidents to support the contention that the
HNP degraded voitage protection scheme is inadequate. Evaluation of
these events shows that for HNP the existing relay settings do not
operate during motor starting and operating practices to keep operators
informed of expected grid conditions would preclude the Milistone
scenario, while the ANO incident is not relevant due to differences in
switchyard design.

Enclosure 1 of this letter provides additional discussion of the SNC appeal of the
staff's backfit and compliance backfit determinations, with cited supporting
documents provided in Enclosure 3. The Technical Specification surveillance
requirements for the relay setpoints and time delays are provided for reference in
Enclosure 2.

The NRC staff's May 25 and September 29, 2011, letters, if unaddressed by the
EDO, will necessitate a license amendment related to HNP trip setpoints,
anticipatory alarms and related requirements. To the extent that the current staff
position may require a modification to the HNP license, Southern Nuclear
preserves its rights to a formal hearing under Section 189(a)(1) of the Atomic
Energy Act, as amended, 42 U.S.C. § 2239(a)(1).

Southern Nuclear also requests the EDO to observe that development of the
current HNP degraded voltage protection scheme was intertwined with the
resolution of a prior, 1991 enforcement action. As a matter of established
Enforcement Policy, the staff should not reopen that closed action absent “special
circumstances” (NRC Enforcement Policy, Sec. 2.3.8). Such special
circumstances do not exist here, in that the staff had extensive and detailed
information at the time it made its enforcement decision. Based on this Policy,
the EDO should find that the enforcement resolution closes the matter from a
backfit.

As previously stated in SNC'’s letter of June 17, 2011, SNC is working to develop
a cost-effective resolution to the underlying technical issue, which concerns the
margin - under worst-case circumstances and extremely degraded conditions -
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between the minimum expected voltage on the safety-related 4160 V buses at
HNP and the minimum voltage required to protect the safety-related equipment
on these buses. To this end, SNC is evaluating options to increase this margin
and by December 31, 2011 will provide a tollow-up letter outlining the proposed
technical solution with an implementation schedute.

This letter contains no formal NRC commitments.
If you have any questions, please contact Mark Ajluni at (205) 992-7673.

Respectfully submitted,

D. R. Madison
Vice President — Hatch

DRM/DWD/lac

Enclosure 1: Appeal to the EDO: Backfit and Applicability of “Compliance Backfit"
Exception

Enclosure 2: Loss of Power Instrumentation Surveillance Requirements

Enclosure 3: Appeal to the EDO: Reference Documents

cc: Southern Nuclear Operating Company
Mr. S. E. Kuczynski, President and CEO

Mr. D. G. Bost, Chiet Nuclear Officer

Mr. J. L. Pemberton, Senior VP & General Counsel
Ms. P. M. Marino, Vice President — Engineering
Mr. M. J. Ajluni, Nuclear Licensing Director
RTYPE: CHA02.004

U. S. Nuclear Regulatory Commission
Mr. J. T. Munday, Director ~ Division of Reactor Safety

Mr. V. M. McCree, Regional Administrator
Mr. W. C. Gleaves, NRR Project Manager
Mr. E. D. Morris, Senior Resident Inspector ~ Hatch
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Edwin |. Hatch Nuclear Plant

Appeal to the EDO: Backfit and Applicability of “Compliance Backfit” Exception

introduction

Southern Nuclear Operating Company (SNC) is the licensed operator of the
Edwin . Hatch Nuclear Plant (HNP). In a letter dated May 25, 2011, the Nuclear
Regulatory Commission (NRC) staff advised SNC that the degraded voltage
protection scheme at HNP did not comply with 10 CFR 50.55a(h)(2) and 10 CFR
Part 50, Appendix A, General Design Criterion 17 (GDC-17). The May 25 letter
acknowledged that the NRC staff's position — that “administrative controls to
assure adequate voltage to safety-related equipment during certain design basis
events” was not an acceptable method for compliance with 10 CFR 50.55a(h)(2)
and GDC 17 - was a change in a NRC staff position and therefore constituted a
backfit as defined in 10 CFR 50.109. The May 25 letter maintained, however,
that no cost-justified substantial safety backfit analysis, as required by 10 CFR
50.109(a)(3), is required because the change falls within the “compliance backfit”
exception to the staff's backfit analysis obligation in 10 CFR 50.109(a)(4)(i)-

By letter dated June 17, 2011, SNC appealed to the NRC staff the staff's
determination that the backfit qualified for the 50.109(a)(4)(i) “compliance backfit’
exception. In a letter dated September 29, 2011, the NRC staff responded to the
SNC appeal by re-affirming that the decision to use the “compliance exception”
provision as allowed by 10 CFR 50.109(a)(4)(i) was appropriate. SNC hereby
appeals this determination to the NRC Executive Director of Operations (EDO),
pursuant to the NRC Manual, Chapter 0514 (Management Directive 8.4).

SNC appeals the NRC staff's decision to issue a backfit under the “compliance
exception” provision of 10 CFR 50.109(a)(4)(i) related to the degraded voltage
protection scheme at Edwin |. Hatch Nuclear Plant (HNP). SNC requests that the
EDO reverse the NRC staff’'s determination that: (1) the HNP degraded voltage
protection scheme does not comply with the applicable regulations and (2) the
acknowledged backfit constitutes a “compliance backfit” under 10 CFR
50.109(a)(4). SNC requests the EDO find that HNP is currently in compliance
with 10 CFR 50.55a(h)(2) and GDC 17 and that the NRC staff's change in
position regarding the requirements of those regulations does not satisfy the
“compliance backfit” exception to 10 CFR 50.109(a)(4)(i).

Background

In a February 23, 1995 NRC Safety Evaluation Report (SER), the NRC approved
the reliance on administrative controis and manual actions at HNP for maintaining
adequate voltage to protect Class 1E (safety-related) electrical equipment in the
event of degraded voltage conditions. It was expressly acknowiedged by the
NRC that this protection scheme was a deviation from the guidance on degraded
voltage protection provided in a NRC letter dated June 2, 1977, but after detailed
review, the NRC determined the deviation was acceptable. In addition, this
protection scheme was approved as a part of a license amendment for Improved
Technical Specifications (ITS) with the approved SER issued March 3, 1995.
SNC has been in compliance with this approved degraded voltage protection
scheme for over 16 years.

Enclosure 1
Page 1 of 12
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Appeal to the EDO: Backfit and Applicability of “Compliance Backfit” Exception

The SER approving the deviation and license amendment also recognized that
the HNP design configuration satisfied the requirements of GDC-17:

“With the alternate approach, the staff concludes that both an offsite and
onsite power system is available, each with the capability of providing
power for the required safety components in accordance with GDC 17 of
10 CFR Part 50, Appendix A."

As a result of the Component Design Bases Inspection (CDBI) at HNP in July
2009, the NRC staff asserted that SNC was not in compliance with the degraded
voltage protection requirements of 10 CFR 50.55a(h)(2) and General Design
Criterion 17 (GDC-17). In its May 25, 2011 letter, the NRC staff stated that HNP
was not in compliance with the degraded voltage protection requirements of GDC
17 and 10 CFR 50.55a(h)(2) and directed that HNP implement a backfit excluding
reliance on manual action to maintain grid voltages. The NRC staff asserts that,
although SNC has been in compliance with the 1995 license amendment
approving the configuration of the HNP degraded voltage protection system, NRC
approval of this 1995 license amendment was erroneous and, consequently, that
SNC is in violation of GDC-17 and 10 CFR 50.55a(h)(2). Accordingly, the NRC
staff asserts that the backfit qualifies for the “compliance backfit’ exception
codified at 10 CFR 50.109(a)(4)(i).

The NRC's regulations, for purposes relevant here, at 10 CFR 50.109(a)(1)
define a backfit as:

“...the modification of ... design of a facility...or imposition of a regulatory
staff position interpreting the Commission's regulations that is either new
or different from a previously applicable staff position.”

The NRC staff acknowledges that its current position is a change from the NRC
position reflected in the 1995 SER approving the deviation from the 1977
guidance and “constitutes backfitting.” More specifically, in the Evaluation
attached to the September 29, 2011 letter denying SNC’s initial appeal, the NRC
staff recognizes at page 3 that “a deviation from the guidance on degraded
voltage protection provided in the NRC letter dated June 2, 1977 was accepted
by the NRC in a SER dated February 23, 1995.”

While it is clear that the NRC staff’s letter of May 25, 2011 seeks to impose a
backfit, SNC believes that the NRC staff's reliance on the compliance backfit
provision of 10 CFR 50.109(a)(4)(i) is misplaced. SNC's appeal of the NRC’s
decision to issue a backfit and to apply the “compliance exception” provision of
10 CFR 50.109(a)(4)(i) is based on the following:

(1) the 1995 approval of HNP's degraded voltage protection
scheme was not based on a mistake of fact or error;
(2) the approved configuration is adequate relative to risk and

complies with applicable regulations;

Enclosure 1
Page 2 of 12
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Appeal to the EDO: Backfit and Applicability of “Compliance Backfit” Exception

(3) the “compliance backfit” exception is not applicable to a change
in NRC staff position regarding compliance with a regulation;
and '

(4) imposition of the backfit as a compliance backfit would be

contrary to NRC's principles of good regulation in that it would
not promote a stable regulatory environment.

Appeal

I. The approval of the current HNP degraded voltage configuration in 1995 was
not based on a mistake of fact or error.

A. The NRC staff in 1995 was cognizant of and understood the approved
deviation from the 1977 guidance.

Contrary to the NRC staff's assertions underlying the current backfit, the 1995
approval of the configuration of the HNP degraded voltage protection scheme by
the staff was not based on an error or mistake of fact. SNC submits that the
historic correspondence between SNC and the NRC staff demonstrates that the
NRC fully recognized in 1995 that its approval of the HNP system was a deviation
from the 1977 NRC staff guidance.' In effect, the NRC staff’s analysis in 1995
was similar to the cost-justified substantial safety backfit analysis that SNC
contends should be performed now as a condition to the imposition of the current
backfit.

" The NRC staff acknowledges that correspondence between SNC and the NRC
and other documentation, including two (2) SERs, demonstrates that the NRC
staff formally reviewed and approved the degraded grid voltage Loss of Offsite
Power (LOP) and Loss of Coolant Accident (LOCA) scenarios for HNP. Those
SERs examined the sufficiency of voltage for concurrent LOP and LOCA, the
likelihood of such an event, and the positive safety consequences associated
with additional degraded voltage alarms, operator monitoring and potential action,
and the specific setpoints for degraded voltage relays that initiate automatic
separation of the plant from the system. However, the NRC staff asserts that the
1995 approval was in “error” or a “mistake.” The basis for that assertion appears
twofold: 1) the NRC staff in 1995 “did not explain why” the deviation from NRC’s
1977 guidance was approved and, therefore, was apparently without basis (e.g.
lack of information or based on inaccurate information), or 2) the 1995 conclusion
to approve the license amendment including the deviation was an analytical error.

Contrary to the NRC staff's current rationale for asserting that NRC’s 1995 SER
was mistaken or otherwise in error, the contemporaneous documentation from
the early 1990s demonstrates that the NRC staff at that time was fully aware and

' The 1995 staff understood that the 1977 guidance was a position, not a
regulation. The 1995 staff SER expressly referred to the June 2, 1977 letter as
“current NRC staff guidance” and “Staff Positions” regarding onsite emergency
power systems.

Enclosure 1
Page 3 of 12
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cognizant of the issue at hand and of the resolution that it was approving. The
documentation underlying the NRC’s approval of the 1995 license amendment
establishes that the deviation from the 1977 staff guidance was approved only
after the particular facts and circumstances related to degraded grid on the
Southern electric system and the HNP degraded voltage protection scheme were
reviewed. The approval was risk-informed and appropriately considered the
relative alternatives:

1. In 1982, EG&G, an NRC contractor, prepared a review of the degraded
grid protection for Class 1E power systems at HNP (Enc. 3, item 1). The
contractor identified the design basis criteria, including GDC-17, IEEE
Standard 279-1971, “Criteria for Protection Systems for Nuclear Power
Generating Stations” and the NRC “Staff positions as detained in a letter
sent to the licensee, dated June 3, 1977". The licensee provided the
contractor with proposed changes to the Technical Specifications,
allowable limits for setpoint and time delay, and LCOs applicable to the
second level voltage monitors. Here, then, was manual action as a
component of undervolitage protection, with relays set to operate and
disconnect at 2912 V (70%).

2. In 1991, during an Electrical Distribution System Functional Inspection,
the NRC team questioned whether the undervoltage relay setpoints were
too low to ensure minimum voltage prior to disconnection from offsite
power supply. Thereafter, the staff issued an inspection report on August
22,1991, and a Notice of Violation (NOV) on October 7, 1991. The
violation was contested by the licensee by letter dated November 6, 1991.
The licensee maintained that the existing degraded grid protection
scheme complied with the staff’s positions in the June 2, 1977 letter.
Enclosure 3, Items 2, 3 & 4 are the Inspection Report, the NOV and the
licensee’s response, respectively.

3. A meeting was held between the licensee and the staff on November 16,
1992 to address the matter; seven full-time and two part-time NRC
representatives attended (Enc. 3, Item 5 is handouts from the meeting).
Two licensee letters, dated November 22, 1993 and July 1, 1994 (Enc. 3,
Items 6 & 7) were followed by another meeting with the staff on December
7, 1994 (January 10, 1995 meeting summary at Enc. 3, Item 8). The NRC
responded with the SER on February 23, 1995 (Enc. 3, Item 9).

In summary, SNC and the NRC staff disagreed on a NOV, found common ground
for a resolution that complied with GDC-17, the NRC staff evaluated that
resolution and imposed additional conditions to which SNC agreed. Thus, there
was no mistake or error in the NRC's approval of the license amendment that
included a deviation from the June, 1977 guidance.

B. The NRC staff understood that the approved deviation included licensee

commitments that added design features for enhanced safety. These

Enclosure 1
Page 4 of 12
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enhancements guard against spurious disconnections from the preferred backup
power source, when available.

The NRC's 1995 SER for the degraded grid voltage protection scheme includes
the following, which demonstrates the staff's imposition of requirements for
design features to the system that enhance safety. For over 16 years, HNP has
implemented those features, as part of the approved design. The SER states:

“The staff has evaluated the licensee’s proposal and agrees with the
approach with the following additional conditions:

1. The degraded voltage alarm relays should be included in the
plant Technical Specification along with the degraded voltage
relays that initiate automatic actions.

2. The offsite system operating voltage levels and their
significance with respect to the Hatch approach to meeting the
degraded voltage requirements should be documented in the
Final Safety Analysis Report so the impact of possible future
changes will receive appropriate consideration.

The licensee has agreed to these added conditions.

With the alternate approach, the staff concludes that both an offsite and
onsite power system is available, each with the capability of providing
power for the required safety components in accordance with GDC 17 of
10 CFR Part 50, Appendix A."

C. The 1995 SER expressly approved reliance on manual actions to respond to
a narrow 3% band of degraded grid voltages. In addition, the SER acknowledged
that certain class 1E loads at voltage levels of 600 volts and below might not
receive sufficient voltage upon automatic disconnection from the grid with the
HNP configuration.

A description of the manual actions approved to respond to such degraded
voltage conditions is contained in the staff’s March 3, 1995 SER for the Improved
Technical Specifications (ITS):

“...HNP credits manual actions in the range of 78.8% to 92% of 4.16kV.
Entry into this range is annunciated. The range specified for manual
action indicates that sufficient power is available to the large ECCS pump
motors. However, sufficient voltage for the equipment required for loss-of-
coolant accident (LOCA) conditions may not be available at lower
voltages. The required channels of LOP annunciation instrumentation
ensure the initiation of manual actions to protect the ECCS and other
assumed systems from degraded voitage without initiating an

Enclosure 1
Page 5 of 12
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unnecessary automatic disconnect from the preferred offsite power
source. The LOP anticipatory annunciators are designed with a time
delay of 65 seconds to reduce the possibility of nuisance annunciators
while permitting prompt detection of potential low voltage conditions. HNP
takes credit for the annunciators in restoring acceptable voltage levels.
Therefore, improved TS Table 3.3.8.1-1 is being added to the CTS
[Current Technical Specification] requirements. Additionally, ACTION B,
addressing the annunciator function, is being added and the other
functions are renumbered and amended to provide for the annunciation.
SRs [Surveillance Requirements] are also being added for the
annunciator bus undervoltage and associated time delay relays.”

In conclusion, the 1995 staff was informed, knowledgeable and engaged in the
approval of the current HNP degraded voltage protection scheme. While the
current staff may have a difference in professional opinion about that approval,
that opinion is not a sufficient basis for a backfit and for an exception to the
requirement for performing a cost-justified safety benefit evaluation.

1. The current HNP degraded voltage configuration is adeguate relative to risk
and complies with the applicable regulations.

In the Sept. 29, 2011, NRC Evaluation of Licensee Backfit Appeal, on page 4 the
NRC staff maintains that the error in the NRC's 1995 SER was that the 1995
SER: :

“...was not based on the guiding principle of the NRC position that the
sole reliance on manual controls for degraded grid voltage protection may
result in the Class 1E bus voltages being too low for operation of safety-
related equipment but high enough to prevent separation of the safety
buses for the offsite power supply.” (italics supplied)

Similar wording is found elsewhere in the Evaluation. For example, on page 6
the NRC staff states the IEEE Std. 603-1991 requires design basis
documentation for justification of “permitting initiation or control subsequent to
initiation sofely by manual means” and on page 7 the NRC concludes that “...the
backfit per the compliance exception...” issued to SNC “...tor its reliance solely
on manual controls for degraded grid voltage protection was appropriate”.

Contrary to this characterization, HNP does not rely solely on manual controls for
degraded grid voltage protection. The manual actions “credited” to prevent
inadequate voltage conditions were limited to manual actions by plant operators
in a specific band of degraded voltages followed by automatic actuation at a
lower system voltage setpoint: .

“The NRC team determined that during a postulated design basis loss of
coolant accident concurrent with the 4160 volt bus voltage in a narrow 3%
band between 91% (3786 volts) and 88.34% (3675 volts) certain class 1E

Enciosure 1
Page 6 of 12
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loads at voltage levels of 600 volts and below may not receive sufficient
voltage.” - SNC to NRC letter dated November 22, 1993 (Enc. 3, Item 6)

“...the degraded grid protection system uses manual action instead of
automatic disconnect in the range of the deadband. Accordingly, GPC
[the licensee] has implemented an abnormal operating procedure to
provide specific actions to address a degraded offsite power supply. If the
4160 volt bus voltages were to degrade below approximately 92 percent,
[plant] operators will initiate a ‘one hour to restore’ action statement. If
voltages are not restored within one hour, a plant shutdown is then
initiated.” - GPC to NRC letter dated July 1, 1994.(Enc. 3, Item 7)

As can be observed in the handouts from the NRC and licensee meeting of
November 16, 1992 (Enc. 3, Item 5), and the attachment to the licensee’s
November 22, 1993 letter (Enc. 3, item 6) the staff was aware that automatic
disconnection from the grid would occur at 88.34% of 4160 voits.?

Neither GDC-17 or 10 CFR 50.55a(h)(2) expressly prohibit manual actions in
response to degraded voltage conditions. GDC-17 is descriptive of offsite and
onsite power supplies and speaks to the importance of minimizing the probability
of coincident loss of power supplies — implicitly in order of safety importance -
power from the unit, from the grid and from onsite backup power supplies.

“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 power unit, the loss of power
from the transmission network, or the loss of power from the onsite
electric power supplies.”

The HNP license includes requirements for anticipatory alarms, their setpoints
and periodic testing (surveillance), and a limiting condition for operation (LCO).
These requirements address the potential for a grid voltage drop to the minimum
expected level due to a plant trip, which is the most likely grid event. The
express license requirements do not require a backfit. Manual action by plant
operators and the operators of the Southern electrical transmission grid system is
a routine controlled activity, guided by a real-time N-1 contingency analysis, to
maintain the grid voltage within the normal expected range, thus minimizing
challenges to the automatic degraded voltage protection scheme by a degraded
grid condition. This approach has been very successful; a review of system
operating records and plant logs dating back to the March 14, 1993 degraded
grid event described in the 1995 SER found no instance of the degraded grid
alarm having ever annunciated at HNP.

GDC-17 states that “an offsite electric power system shall be provided to permit
functioning of structures, systems, and components important to safety. The

2 Current tap setting is 78.8% of 4160 volts.

Enclosure 1
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safety function...shall be to provide sufficient capacity and capability...as a result
of anticipated operational occurrences.” HNP’s design and operation meets this
requirement in that it has the capacity and capability for the anticipated grid
conditions, including N-1 contingencies. In addition, the potential for a degraded
grid at HNP (aithough unanticipated) is minimized by the plant and grid
operational features described herein, and results in an extremely low probability
of occurrence.

A risk-informed evaluation estimates that the expected frequency of the pertinent
technical issue, automatic actuation of safety-related equipment due to a loss of
coolant accident concurrent with a degraded grid condition below the degraded
grid alarm setpoint, is on the order of 1.0 E-9 per year and is considered to be of
low safety significance. SNC has determined this value through a best estimate
approach with appropriate conservatism.

The September 29, 2011 NRC Evaluation of Licensee Backfit Appeal cited the
1976 Millstone and 1978 Arkansas Nuclear One (ANQ) incidents to support the
contention that the HNP degraded voltage protection scheme is inadequate. It
should be noted (as the NRC concluded in its own documented evaluations) that
neither of these two events was due to grid voltage conditions below expected
values. The plant voltage issues were due instead to inadequate plant design for
the anticipated grid and plant operational conditions. Evaluation of these events
shows that for HNP the existing relay settings do not operate during motor
starting and operating practices to keep operators informed of expected grid
conditions would preclude the Millstone scenario, while the ANO incident is not
relevant due to differences in switchyard design.

10 CFR 50.55a(h)(2), specifies the codes and standards applicable to nuclear
power plant protection systems, and incorporates by reference IEEE Standards.
For HNP, IEEE Std. 279-1971, “Criteria for Protection Systems for Nuclear Power
Generating Stations,” is the requirement applicable to the degraded grid
protection system. To support its current “compliance backfit’ argument, the
NRC staff relies on its interpretation of the “intent” of IEEE Std. 279-1971, rather
than applying language actually found in the standard. Notwithstanding its

- acknowledgement on page 6 of the Evaluation that IEEE Std. 279-1971
“acknowledges the use of manual action and initiation of protection systems by
manual actions,” the staff adds its own gloss to the language of the standard in
order to narrow its scope by stating that “manual action as discussed in Section
4.17 is intended to be ‘in addition to,’ as a backup, and not ‘in lieu of the
automatic initiation requirement of Section 4.1."

Again, for the HNP degraded grid protective scheme, manual action by operators
is taken before the plant conditions for automatic actuation are reached.
Specifically, the November 22, 1993 GPC letter (Enc. 3, Item 6), the July 1, 1994
GPC letter to the NRC (Enc. 3, Item 7), the January 10, 1995 NRC meeting notes
- (Enc. 3, Item 8), and February 23, 1995 NRC SER (Enc. 3, ltem 9) address in
detail the plant’s response to degraded grid conditions, the setpoints for
automatic disconnection, and anticipatory alarms and potential manual actions at

Enclosure 1
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below 92%. An automatic degraded grid trip for voltages below 88.34% (currently
78.8%) of bus voltage was approved by the NRC staff for the automatic
disconnect, provided that the anticipatory alarm relays and degraded voltage
relays came into the Technical Specifications. (The Technical Specification
surveillance requirements for the relay setpoints and time delays are provided for
reference in Enc. 2.)

Manual action instead of automatic trip is applicable, then, only to a narrow band
of voltages above the automatic trip level. Once the trip setpoint is reached, the
actuation of the protection system goes to completion without manual
intervention, in accordance with IEEE Std. 279-1971 at §4.16 on pg. 10. No
regulation, order or commitment precludes anticipatory manual action for
degraded grid voltages as a component of a plant's degraded grid configuration.

Ill. The “compliance backfit exception” is not applicable to the change in NRC
staff positions in this matter.

“The compliance exception is intended to address situations in which the
licensee has failed to meet known and established standards of the
Commission because of omission or mistake of fact.” See 50 Fed. Reg.
38097, 38103 (Sept. 20, 1985).

Whether the NRC staff’s invocation of the compliance backfit exception in 10
CFR 50.109(a)(4)(i) supports the backfit discussed in its May 25, 2011 letter
depends on whether that exception may be used to avoid a cost-justified
substantial safety backfit analysis when the NRC staff changes its position
regarding what is necessary to comply with a regulatory requirement, as opposed
to whether a facility or license is in compliance with a clearly stated regulatory
requirement. As stated in 10 CFR 50.109(a)(4)(i), the exception applies where “a
modification is necessary to bring a facility into compliance with a license or the
rules or orders of the Commission, or into conformance with written commitments
by the licensee.” The backfit imposed by the NRC staff’'s May 25, 2011 letter
incorrectly relies on the “compliance backfit exception” to avoid the obligation of
the NRC staff to perform a cost-justified substantial safety backfit analysis.

The NRC staff’s rationale for invoking the compliance backfit exception is that it
disagrees with the NRC’s 1995 determination that the HNP degraded grid .
protection system satisfies both 10 CFR 50.55a(h)(2) and GDC-17. As stated on
page 3 of the Sept. 29, 2011 NRC Evaluation of Licensee Backfit Appeal:

“...the backfitting action is necessary for compliance with GDC-17 and 10
CFR 50.55a(h)(2) and is consistent with applicable guidance and
practices in effect at the time the NRC staff erroneously approved the use
of manual actions for controlling voltages at HNP.”

This statement is instructive. First, the NRC staff says that the backfitting action
is necessary for compliance with two specific regulations. As set forth above,
however, the NRC in 1995 expressly addressed the compliance of the HNP

Enclosure 1
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system under the same regulations and came to a different conclusion than the
NRC staff does today. Because the NRC staff’s position in 2011 is not based on
the express language of either regulation but on the “intent” of the regulations,
the difference of opinion is clearly a change in NRC staff position, not a mistake
or error by the NRC in 1995.

The NRC staff’s invocation of the compliance backfit exception under these
circumstances would improperly enlarge the scope of the exception from
“omissions or mistakes of fact’ to encompass alleged “approval errors” for
deviations to staff positions which were based on accurate and complete facts.
Application of the compliance backfit exception in this way would be inconsistent
with the clear language and intent of the backfit rule. “The compliance exception
is intended to address situations in which the licensee has failed to meet known
and established standards of the Commission because of omission or mistake of
fact. It should be noted that new or modified interpretations of what constitutes
compliance would not fall within the exception and would require a backfit
analysis and application of the standard.” See 50 Fed. Reg. 38097, 38103 (Sept.
20, 1985). See also NUREG 1409 § 3.1 at pg. 12 (which cites this statement
from the Federal Register notice).

Second, the NRC staff says that backfitting action is “consistent with” historic
guidance. NRC guidance documents are not regulations. They have not gone
through the Administrative Procedures Act process and the vetting appropriate for
rules. For example, Branch Technical Position (BTP) 8-6 (Rev. 3, March, 2007),
“Adequacy of Station Electric Distribution Voltages,” is found in NUREG 0800,
Chapter 8 as part of the Standard Review Plan. The first footnote in BTP 8-6
includes: “...the Standard Review Plan is not a substitute for the NRC'’s
regulations, and compliance with it is not required.” Thus, the BTP is not a
regulation. “Consistent with” is not equal to “mandated by.”

Important distinctions apply to “legal requirements”, “commitments” and “staff
positions” in the context of backfits:

e Legal requirements are contained in explicit regulations, orders, and plant
licenses (amendments, conditions, technical specifications).

e Written commitments are contained in docketed correspondence, including
responses to Generic Letters.

o “Staff positions” are explicit interpretations, and are contained in documents
such as Generic Letters, and to which a licensee has previously committed.

“Positions contained in these documents are not considered applicable
staff positions to the extent that the staff has, in a previous licensing
or inspection action, tacitly or explicitly excepted the licensee from
part or all of the position.”

Enclosure 1
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“Imposition of a staff position to which a licensee has previously been
excepted is a backfit."

(NUREG-1409, Appendix D, page 13 “NRC Manual Chapter 0514, NRC
Program for Plant-Specific Backfitting of Nuclear Power Plants”)
(Emphasis added)

Also, NUREG-1409, Section 3.3, “Plant-Specific Backfits,” states at question 7
(emphasis added):

“If the staff previously exempted a licensee from a legal
requirement or approved position, it is not applicable to that
licensee for purposes of backfit consideration.”

The 1977 letter is not a regulation, order or condition in the HNP licenses. The
1977 letter’s provisions with respect to degraded grid and compensatory manual
actions at HNP may not be considered an applicable staff position for purposes of
imposing a backfit because the licensee was previously excepted.

Nonetheless, today the staff maintains, on page 7 of the September 29, 2011
NRC Evaluation of Licensee Backfit Appeal (emphasis added), that:

“...although GDC-17 and 10 CFR 50.55a(h}(2) do not expressly prohibit
manual actions in all situations and make reference to the use of manual
actions for certain situations, the NRC'’s position has been that the
protection feature be automatic, which is not being met at HNP.”

Accordingly, the NRC staff invocation of the compliance backfit exception to
include modifications which are necessary to make a facility consistent with staff
positions to which a licensee has previously been excepted is inconsistent with
NRC guidance relative to application of the backfit rule.

Instructive for the EDO on this appeal is a particular question and response found
in NRC staff guidance (NUREG-1409, Section 3.1, question 7). The answer
addresses three cases, one involving an explicit exemption® from a legal
requirement or approved staff position and the other two involving the staff's
“tacit” approval associated with previous staff review of a licensee action or
program or due to the passage of time. In both “tacit” cases, if the staff were to
require additional action by the licensee, the staff's action would be a backfit, but
might not be a compliance backfit (or meet other exceptions listed in the backfit

8 Today the staff reads the guidance narrowly, as applicable to staff exemptions in
accordance with 10 CFR 50.12. However, an exemption under that provision is limited to
an “exemption from the requirements of the regulations of this part” and not applicable to
exemptions from staff positions.

Enclosure 1
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rule). “Explicit exemption would be done formally in writing.”* An approved staff
position, then, for which the licensee has been explicitly exempted, “is not
applicable to the licensee for the purpose of backfit consideration.” In other
words, such a staff position cannot be relied upon by the current staff for a
compliance backfit exception, as urged by the current staff.

Accordingly, the compliance exception was created to address situations when
known and established standards were overlooked or requirements were not
imposed due to mistakes of fact or inaccurate or incomplete information. Such is
not the case in this appeal. The backfit rule requires that the staff be bound by its
“previous licensing actions...that explicitly excepted the licensee from part or all
of the position.” The history of the approval of the 1995 deviation and license
amendment also demonstrate that the current HNP degraded voltage protection
scheme was intertwined with the resolution of a prior enforcement action and, as
a matter of policy, the staff should not reopen that closed action. In accordéance
with the NRC's Enforcement Policy, Section 2.3.8, “special circumstances” must
be present for the staff to “reopen” closed enforcement actions. Special
circumstances do not exist here, when the staff had extensive and detailed
information at the time it made its enforcement decision.

Conclusion

In conclusion, SNC appeals to the EDO regarding the staff's determination that a
backfit is warranted and to the staff's application of the 10 CFR 50.109(a)(4)(i),
“compliance exception,” to avoid the obligation to perform a cost-justified
substantial safety benefit analysis prior to imposition of a backfit. The NRC
licensed HNP for its current degraded voitage protection scheme including
mandating provisions and conditions in its Technical Specifications. In addition,
SNC submits there is documentation which supports that the 1995 staff did not
“erroneously approve the use of manual action” to respond to degraded grid
conditions. At issue here is a difference in professional opinions between the
1995 staff and the current staff. Finally, there are no new technical requirements,
rules or regulations which would justify a change in the NRC staff's position.
Therefore, SNC has concluded that the HNP degraded voitage protection
scheme continues to meet the requirements of GDC-17 and 10 CFR 50.55a(h)(2)
and no compliance backfit is warranted.

% Note the guidance does not reference “specific exemptions” (the phrase used in 10 CFR
50.12), or 50.12 (or its predecessor) or any particular precondition but “formal.” “Explicit
approval” could be provided in an inspection report, but “usually made in a safety
evaluation reports rather than inspection reports.” NUREG-1409, Section 3.3, question 1.
The licensee's July 1, 1994 letter stated, “...GPC requests formal NRR staff review and
approval of this deviation.” (TAC No. 80948).

Enclosure 1
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Loss of Power Instrumentation Surveillance Requirements

LOP Instrumentation Surveillance Requirements

Source: Hatch Units 1 & 2 Technical Specifications Table 3.3.8.1-1

REQUIRED ALLOWABLE
CHANNELS | SURVEILLANCE VALUE
FUNCTION PER REQUIREMENTS
FUNCTION (% 4.16 kV)
4.16 kV Emegency Bus Undervoltage
(Loss of Voltage)
a.Bus Undervoltage 2 SR 3.3.8.1.2 22800V (67.3%)
SR 3.3.8.1.3
SR3.3.8.1.4
SR 3.3.8.1.3
SR 3.3.8.1.4
4.16 kV Emegency Bus Undervoltage
(Degraded Voltage)
a.Bus Undervoltage 2 SR 3.3.8.1.2 23280V (78.8%)
SR 3.3.8.1.3
SR 3.3.8.1.4
SR 3.3.8.1.3
SR 3.3.8.1.4
4.16 kV Emegency Bus Undervoltage
(Annunciation)
a.Bus Undervoltage 2 SR 3.3.8.1.1 23825V (92%)
SR 3.3.8.1.2
SR 3.3.8.1.3
SR 3.3.8.1.4
b.Time Delay 2 SR 3.3.8.1.1 < 65 seconds
SR 3.3.8.1.2
SR 3.3.8.1.3
SR 3.3.8.1.4
Enclosure 2
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Appeal to the EDO: Reference Documents

February, 1982 EGG Report to NRC
Subject: Degraded Grid Protection for Class 1E Power Systems

August 22, 1991 — NRC Inspéction Report 50-321/91-202 & 50-366/91-202

October 7, 1991 — Notice of Violation; NRC Inspection Report 50-321/91-
202 & 50-366/91-202

November 6, 1991 — GPC Letter to NRC

Subject: Response to Notice of Violation

November 16, 1992 — GPC meeting with NRC

Subject: HNP Degraded Grid Issues

November 22, 1993 — GPC letter to NRC

Subject: Degraded Grid Protection

July 1, 1994 — GPC letter to NRC

Subject: Degraded Grid Protection

January 10, 1995 — NRC letter to GPC

Subject: Summary of December 7, 1994 meeting

February 23, 1995 — NRC letter to GPC

Subject: SER for Degraded Grid Voltage Relay Setpoints
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Page 1 of 1



L)£¢ @Séd?c‘\- Or‘,-"’_f‘."’/,c--d 72;2,%!(’.‘1‘ /{;’,s,‘a”oe 7'“.-’. S

Ty T eovew T T -
~\—4~w---—(f'rin&:'.-. e AT

-6G-EA-5754
FEBRUARY 1982

DEGRADED GRID PROTFCTION FOR CLASS 1E POWER SYSTEMS, _ @(
EOWIN 1. HATCH nucLEAR POWER PLANT, UNIT NOS. 1 AND 2 L FOL
: MstC
AJrts
s
A. C. Udy

L.S. Department of Energy

idaho Operations Qffice « idano National Engineering Laboratory
" e

This is an informal report Intended for use as @ pnllmihlry or working document

Frepareg for the

J. S, Nuclear ki atr- Tommissicn
Under DOE Lont: - 2C07-76 G157
FIN No. A6429

S EGLE wne
U¥ie 120373 BR0226
3204140373 PDR

PR LES



ELollukg GBeners)

|‘
(2]

Fexd

R *

SOM { QA0 T
My 11 Q1)

INTERIM REPORT

Contract Program or Project Title:
Selected Operating Reactor lssues Progran (1]1)

Subject of this Document: .
Degraded Grid Protection for Class 1£ Power Systems,
Edwin [. Hatch Nuclear Power Plant, Unit Nos. 1 and 2

Type o! Document
Informal Report
Author(s):

A. C. udy

Date of Document:
February 1982

Responsible NRC/DOE individual and NRC/DOE Oftice or Divislon:
R. L. Prevatte, Division of Systems Integration, NRC

SRIIYIGAT R 29

mn
o0
J
Do)
[}
-
3
g
n

Accession NO . .. .. __.
Report No __LQG-FA-3704 _ _ .

no! be considered final.

This documant was prepared primarily 10r prelimingry or internai yse. (1 has nol received
full review ang approvel. Since thera may de substantive changes. this document should

EGAG igano. Ing .
\daho Fatls, Idaho 8343S

Prepared for the
U.S. Nuclear Regulatory Commissia
Washington, 0.C. :

Unuer DOE Contract No. DE-ACO7-781001870
_A6429

NRC FIN No.

)

INTERIM REPORT




04513

DEGRADED GRID PROTECTION FOR CLASS 1E POWER SYSTEMS

EOWIN 1. HATCH MUCLEAR POWER PLANT, UNIT NOS. 1 AND 2
February 1982

A, C. Udy
Reliabtlity and Statistics Branch
Engineering Analysis Division
EGLG Idahg, Inc,

TAC Nos. 10026 and 11262
Docket Nos. 50-32)1 and 50-366




RBSTRACT
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DEGRADED GRID FPATECTION FOR CLASS 1E POWER SYSTEMS
EDWIN [. HATCH MUCLEAR “NWER FLANT, UNIT NOS. 1 AND 2
1.0 [INTRODUCTION

On June 2, 1977, :he NRC requested the Geargia Power Company (GPC) to
assess the susceptib!lity of the safety-related electrical equipment at the
Edwin 1. Hatch Nuclear Plant Unit 1 to a sustained voltage degradation of
the offsjte source and interaction of the offsite and onsi'e emergency power
systems. ' The letter contained three positions with which the current
design of the plant was io be compared, After comparing the current design
to the staff positions, GPC was required to either propose modifications to
satisfy the positions and criterta or furnish an analysis to substantiate
that the existing facility design has equivalent capabilities,

GPC replied to the NRC letter on July 22, 1977,2 GPC supplied addi- -

tional {information agd technical spec1f1ca§10n changes on Cctober 9, 19803
and on Ma¥ 21, 1981,7 On Qctober 2, 1981,% GPC submittal mudifted techni-
cal spez.fication changes fcr Unit No, | and similar technical specifica-
tion changes for Unit No. 2. This submitta) had a typing error corrected
on December 2, 1981.,° Additional information ts_found in GPC letters
dated September 17, 1976, and January 12, 1982.8 On January 26, 198¢.
GPC susm!tted all of the revised pages for the Unit 1 technical specif:
tions, . :

2.0 DESIGN BASE CRITERIA

The design base criteria that were appiied in determining the accepta-
bility of the system modifications to protect the safety-related equipment
from 3 sustained degradation of the offsite grid are:

1.  General Design Criterion 17 (GOC 17}, "Electrical Power
Systems,” of Appendix A, "General D?aign Criteria for
Nuclear Power Plants,” of 10 CFR S0

2, |EEE Standarc 279-197], “Criteria fu. protection Systems
for Nuclear Power Generating Stations”

3. 1E£E Standard 308-1974, “Ciass IE gswer Systems for
Nuclear Power Generating Stations"

4, Staff positions as detailed *n & letter sent to the
1icensee, dated June 3, 1977

ANSI Standard (84.1-1977, “Voltage Ratfngi for Electri-
cal Power Systems and Equipment (60 HZ)." 3

3.0 _LUATION-

This section provides, in Subsection 3.1, a brief description of

existing und>- ’?a?e protection at the Hatch Station; in Subsection 3.2, a
descriptionr -+ 1tcensee's proposed scheme for the _econd-level unde
voltage prc ~ on; and {n Subsection 3.3, a discyssion of how tne system

meets the a . ig: base criteria,

H1d
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3.1 Existing Undervoltage Protection, The previous de<ign utilized
four undervoltage relays on each 160V Class 1E emergency tus. They were
arranged in 3 one-out-of-two-taken-twice logic scheme, Tne relays were set
to operate at a voltage of 2912V (70%). These relays were used to sense 2
loss of offsite powar. Should the voltage on the Class 1E buses fall *-
the setpoint, automatic fast transfer is initisted to the alternate of....-
source by this relay logic and the diesel generators are started. If the
alternate source is not available, the buses are load-stripped and the
preferred and alternate source breakers are tripped and locked-out. As the
diese]l generators reach 90% of rated voltege and freguency, the diesel.
?enerator bus breaker 13 sutomatically closed, The undervoltage condition

s also annunciated tn the main control room.

This system disables the load-shed featurc once the Class 1E buses are
being supplied by the diesel generators. Prior to the modification pro-
rosed in 1926, this was not disabIed.5 Non-essential loads, howeve-, are
load-shed when an accident signal exists whether the Class 1E buses are
being supplied from the offsite or the onsite power sources.

3.2 Modifications. To protect the Class 1E safety-relater equipmant
from the eTTects of a degraded grid condition, GPC has proposed .hanging
the setpoints on the existing undervoltage reiays. The relays used are
westinghouse type CV-7 {nverse-time undervoltage relays. The two degraded
voltage relays, arranged in a two-out-of-two lugic, will have a nominal

‘point of 3280V (78.8% of bus voltage) with a time delay of less than or

.al to 21.5 seconds. When a loss-of-voltage occurs, two other relays,
also utilizing a two-out-of-two logfc. will operate at a setpoint of
greater than or equal to 2800V (67.3% of bus voltage) with & time delay of
less than or equal to 6.5 seconds. GPC has submitted a diagram showing the
relay charateristics dboth above and below these nominal values.” Upon a
trip signal from both degraded voltage relays or both loss-of-voltage
relays the sequence of events will be as stated in Subsection 3.1, except
that the operation of any one of the four mentioned relays will initiate
the start of the diesel generator associated with that bus., The voltages
and time delays specified are one point on the calibration curve for that
relay. The relays operate with less time delay at lower voltages, and a
greater time -‘@lay at higher voltages. GPC has shown that the opersting
characteristics of the relays will not spuriously trip the Class 1E buse:
frzm o:fsgtedpower for all expected combinations of offsite grid voltage
and uni{t lpads.

Load-shedding 1s blocked once the diesel generator is supplying pr-er
to its Class 1E bus, except for non-essential loads, by use of a "b" con-
tact of the diesel-generator breaker, The luad shedding is reinstated
should the diese) generator breaker subsequantly reopen. As stated above,
this (s already incorporated in the existing Togic circuit.

Propased changes to the plant's technical specifications, adding the
survei 11ance requirements, allowadle 1imits for the setpoint and time delay,
and limiting conditions for operation for the second-level undervoltage
monitors, were also furnished by the licensee. Bases for limiting condi-
tions of operation as we)l as bases for surveillance requiremrents per-
t:ining Lo these relays were also included in the technical specification
changes. :
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3.3 Discussfon. The first position of the NRC staff letter! required
that a second level of undervoltage protection for the onsite power System
be provided. The letter stipulates other criteria that the undervoltage
protection must meet. Each criterion s restated below followed by a dis-
cussion regarding the licensee's compliance with that criterion.

V. "The selection of voltage and time setpoints shall be determined
fran an anzlysis of the volta?e requirements of the safety-related
loads at a1l onsite distribution system levels."

GP( has analyzed for the voltage requirements for the
safety-SQIated loads at all onsite distribution system

- levels,? These studies have contributed to the selection of
the proposed relay settings.

2. “The voltage protzction shall include coincidence logic to pre-
clude spurious trips of the offsite power sources.” -

The relay logic 1s arrangéd {n' a two-out=pf-two logic that
satisfies this criterion.

3. “The time delay selected shall be based on the following
conditions:

a. The allowable time delay, including margin, shill not exceed’ |
the maximun time delay that s assumed in the FSAR accident -
analysis." , .o

The bases for limiting conditions of operation submitted

by the licensee states that the proposed time delay, -

including margin, does not exceed the maximum time delay as

analyzed in the FSAR, :

The proposed time delay will not be the cause of any thermal
damage to the safety-related equipment. The equipment f{s
rated to operate at the setpoint voltage for in excess of

30 seconds.

b. "The time delay shall minimize the effect of short-duration
disturbances from reducing the unavailability of the offsite
power source(s)."*

The licensee's proposed time delay characteristics provide a
time delay long enough to override any short inconsequen-
tial grid disturbances. Any voltage dips csused from the
starting of large motors will not trip the offsite sour-s.

c. "The allowable time duration of a degraded volta?a condition
at all distribution system levels shazll not result in fail-
ure of safety systems or components.®

A review of the licensee's voltage analysis3 indicates
that the time delay will not cause any failures of the

815
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safety-related equipment since the relay characteristics
will disconnect a degraded source of AC power before the
stall rating or i~ equ:pment = exteeded.

4, “The voltage'nonftQ “ sutomatically inftiate the disconnec-
tion of offsite - : ~+ whenever the voltage setpoint and
time-delay limiv . .o erceeded®

A review of the fcensee’'s proposal substantiaies that this crie.
terion is met.. o

5. *The voltage monitors shall be designed to satisfy the require-
ments of ILEE Standard 279-1971.

The 1ibedsee has stated in his submittal that all circyits
~associated -1t9 ahc undervoltage relays meet [EEE Stan-
dard 279-1971.% -

6. "The technical specifications shall include limiting conditions
for operations, surveillance requirements, trip setpoints with
minimum and maximum 1imits, and allowable values for the second-
lavel voitage protectfion monitors.*

The ‘1°§"§°°'s latest draft proposal for technical specification
changes>»? includes all of the required ftems except for instru-
ment check. The instrumeat check is normally done by~ver1f{ing
that normal voltage is present at the input to each undervoitage
relay. The Hateh station does not have voltmeters or indicators
at this Jocation, therefore the instrument check is not
applicable, Anglyses have been performed which assure that the
range between the maximum and the minimum settings (allowable
14mits) will naot ba the cause of spurious trips of offsite power
nor will they allow the voltage te be so Tow as to aliow damage
to the safety equipment, .

The second NRC staff position requires that the system design auto-
matically prevent load-shedding of the emergency buses once the onsite
sources are supplying power to all sequenced loads. The load-shedding mus
also be refnstated {f the onsite breakers are tripped. _

GPS gtates that this feature s already incorporated in the circuit
design,%v? A review of the logic circuitry substantiates that the
load-shed 5 blocked by a contact of the dlesel-generator breaker. All
non-essential loads are, however, load-shed whan the onsite source i
supplying puwer to the Elass 1E buses.

The third NRC staff position requires that certain test requirements
be added to the technical specifications, These tests were to demonstrate
the full-functional operability and independence of the onsite power sources
and are to be performed at least once par 18 months during shutdown. The
tests are to simulate loss of offsite power in coanjunction with a simulated
safety injection actuation signal and to simylate interryption and subse-
quent reconnection of ansite power sources. These tests verify the proper

. ’




operation of the load-shed s, .tem, the load-shed bypass when the emergency
diesel generators are supply »g power to their respective buses, and that
chere 1S no adverse interaction between the onsite and offsite power
sources.

The testing procedures proposed by the licensee do comply with this
position. Load-shedding when offsite power 18 tripped is tested. Load-
sequ2ncing, once the diesel generator 1s supplyting the safety buses, is
teste. A simylated loss of the diese) generator and subsequent load-
shedding and load-sequencing once the diesel generator 1§ back on-line ‘s
tested. The time durations of the tests will verify that the time deley of
the undervoltage relays is sufficient to avoid spurious trips and that the
Joad-shed bypass circuit {s functioning properly,

4.0 CONCLUSIONS

Based on the {nformation provided by GPC, {t has been determined that -~
the proposed changes do comply with NRC staff position 1, A1l of the
staff's requirements and design base criteria have been met. The setpoint
and time delay will protect the Class 1E equipment from a sustained degraded
voltage condition of the offsite power source.

The existing load-shed circuitry does comply with staff position 2 and
will prevent adverse interaction of the.offsite and onsite emergency power
systems.

The proposed changes to the technical specifications do adequately
test the system modifications and do comply with staff position 3. The
surveillance requirements, limiting conditions for operation, minimum and
maximrm 1{m1ts for the trip point, and allowable values satis‘y staff
positian 1.

It {s therefore concluded that the modifications and ghn proposed
technical specification changes for Unit 17 and for Unit 29 .re

acceptable. These new setpaints and time delays have been inplemented and
1t {5, therefore, recomended that the changes to the techn’cal specifica-
tions be approved and implemented at the earliest opportunisy. -
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, O. C. 2055% -

Aucust 22, 1991

‘hocket No, &C-321
50-366

"v. W. G. Hairston, I1]
Senigr Vice President
.Georgia Power Comparny

4C Inverness Center Parkway
P.0. Box 1295

Birmingham, Alabame 35201

Dear Mr, Hairstun:

.SUBJECT: ELECTRICAL DISTRIBUTION SYSTEM FUNCTIONAL INSPECTION-AT HATCH -
(50-321/91-202; 50-366/91-202)

‘We are forwarding the repurt of a special electrical distributicn system .
‘furictional inspection (EDOSFI) perforned June 10 through July 12, 1991, involv.
ing activities authorized by Operating License Nos. DPk-57 and NPF-5 for the
Hatch Nuclear Flant, Units 1 and 2. This inspection was conducted by the
Special Inspection Branch of the Office of Nuclear Reactor Regulation with the
.support of Region 11, An exit meeting was held on July 12, 1991, during which- -
we discussed the team's findings with members of your staff, - -

‘The areas examined during the inspection ‘are discussed in the ernclosed copy of .
our inspection report. The inspection team assessed the design, design imple-
mentation and techrica! support of the electrical distributiun system (EDS?.
The inspection consisted of a selective review of EDS desigr calculations,
relevant procedures, representative records, instzlled equipment and interview.
with engineering and technical support staff. -

“he design and design implenentation of the EDS at Hatch were generally accept-
able. Several strengths were identified inm the areas of retrievability of
documents, monitoring of grid stability, self-assessment, and competence of the
technical support staff, However, some defictencies were identified including
‘inadequate under voltage protection for plant operation under degraded grid
voltage counditions and inadequate coordination of short circuit/fault protec-
tion devices for safety-related equipment. For example: (1) existing set -
points and time delay characteristics of the degraded grid undervoitage
protection relays did not adequately prevent accident mitigating loads and
control circuits from being operated with insufficient voltage in the unlikely
event of a postulated accident concurrert with degraded grid conditions; (2) a
50.59 safety analysis had not been performed to evaluate the effect of load
additions and tap changes tu the startup transformer upon the undervoltage
relay set points; and (3) overcurrent fault protection relay Settings on
several bus feeder brcokers were not adequately coordinated with tie fault
protection on downstream . breakers to proteéct against a potentia’ l.s of an
entire safety bus befure. local downstream faults were i1cylate.

'8
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'_-'m-_._u., 8. Hairston, 111 -

Rugust: 22, - 199]

K

It 1s our understanding that you (1) have 1mplemented interim. administrative
‘controls to protect the plant from unacceptably Tow undervoltage grid condi-
~tionsy (2} -have<coordinated -the overcurrent -relay- settings on-the EDG-output

. breakers with downstream breakers; and

(3) are in the process of evaluating

--corrective actions for -under voltage grid protection and - potential
~miscoordination of other 1nstalled circuits.

The 1nspection findings indicated that

. conducted in full compliance with NRC requirements.

in the enclosed inspection report will
any enforcement actron.

In accordance with 10 CFR 2.790 of the

certain activities were apparently not
The deficiencies described
be reviewed by the Region 1I office for

Any subsequent actions will be taken by Reg1on lI

Commission"'s regulations. a copy Gf this

letter and ‘its enclosures wlll be placed in the NRC Public Document Room,

"No respunse is*requared €0 -this Tetter,

Should you haveTany questfdns c0ncern-

ing this. inSpectlon. we will be pleased to discuss them with you.

:Enclosure:
. Inspection Report 50- .321/91 - 202
and 50-366/91-202 : :

Sl ‘456?rf;w

Sincerely,

(ORIGINAL SIGNED ay srsvsn_a. VARGA) ~ .

;Steven A. Varga, Dtrector
Division of Reactor Projects, I/IL
0ffice of Nuclear Reactor Regu?ation

SIB:DRIS
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EXECUTIVE SUMMARY

h Nuclear Regulatory Commissi.. . tean conducted an eTectrical distribution
system functiural inspection '0i1i, ul the Hatch luclear Plunt Units 1 and 2.

The inspection was conducted b. .e Special inspection Eranch of the Office of

Nuclear Reactur Regulatiun (NRi, from Jure 10 through July 12, 1991,
The NRC inspectiun team reviewed the design ang design implerentation of the
plant electrical distribution system (EDS? and the adequacy of assutiated
ergineerirg ond technical suppurt. To accomplish this, the team reviewed the
“design and installation of electrical and mechanical EDS equipment, reviewed.
test programs ard prucedures affecting the EDS, and interviewed appropriate
corporate and site personnel, A number of strengths were {dentified as well as
several deficiencies.

For the sample selected, the design and installatijon of the EDS st the Katch
Nuclear Plent was generally acceptable. Engineering calculations and other -
desigr documentation for attributes of the EDS were retrievable and verifiable.
This was & strength compared tu other plants of the same vintage. [n most ...
csses, engineering calculations had assumptions ond conclusions thet were
technically sound. Analyses for bus transfers were generally comprehensive,
llechariical systems were well designed to support the EOS. There was ar eftec-
tive test program for relays and breakers; the program included testing beyond
the requirements of the technicel specificetions., There wds an aggressive .
program for the configuration control of fuses. Key staff support from various .
departments was sufficient in number and the engineers were knuwledgeable. The
Yicensee‘s efforts tu monitor and maintain the grid voltage levels -improved. the : -
cverall grid system stability and increased the reliability of the offsite power:
to Hatch. A design-basis indexing project for drawings, calculations, and - .- -
specifications was -a strong-initiative to further impruve the countrol of design
basis documentation. The substantive findings by the Guelity Assurance (QA) .
group indicated an aggressive self-assessment effort. Good interactiun between
engineering and other technical support disciplines was -evidenced by the R '
licensee's responses tu safety concerns discovered by the team during this
inspection. In most cases programs and procedures were well established and.
controlled. Goud huusekeeping was observed in the plant. Installed EOS equip-
ment was found properly labeled and appeared to be well maintsined. g

The teuis determined that under postulated degraded grid conditions the
setpoints uf the undervoltage relays on the 41€6C-volt buses were tou low to.
prevent the voltage on the 6CG-vult and 208~volt buses from drupping below the
minimumn reted voltage necessary to power safety-releted equipment relied on -
for accident mitigation. If the voltage on the essential 41€C-volt buses . . .
dropped to between, 2786 to 3675-vults the undervoltage relays would not act to-
transter the buses from the uffsite to the offsite power supply. Accident
mitigating equipment operating at voltages below 600-vglts could have failures.
1f the voltage on the essential 416C-volt buses drupped to between 3786 to
3675-volts during an accident under degraded grid conditions, a bus transfer-
would not take place from offsite to onsite power supply and insufficient .
voltage could cause accident mitigating equipment to fail. In addition, (1) the
CV-7 undervoltege relays used for bus trensfers hac time delay characteristics



‘that cuuld cause excessive deldays befure the bus was transferred tu an alternate
source of power and (2) under degraded grid conditions, the ‘operstors d1d fiot .
get an anticipatury alarm before the -transfer of essentlal buses tu an alternate
source of power. In response to these NRC concerns, the licensee imp lemented.
prompt administrative cortrols. including initiation of a l-hour limiting con-
dition-for uperation -(LCC, if -the -grid voltage fell below 233 kVs (equivalent-

to 3786 volts on the 4160-volt bus}. 1f the voltage on the 41€0-volt buses
cannct. be restured abuve 3786 volts within an hour, the new administrative - .
contruls required initiaticn of on orderly plant shutdown. The NFC considered
these controls as "interim” and was reviewing lunner term corrective actions
with the licensee, : . '

Although load additions had been made to the EDS and tap changes had been made
to the startup transformer, the licensee hac not perfortied an analysis requirec
by 10 CFR 56.59% to evaluate the effects of these changes to the undervoltage
relay set points. Lack of such an analysis may have cuntributed tu the poten-
tigl of ‘insufficient voltage for the 600-volt level and below buses. :

There was incorrect courdination between the five EDG vutput breakers that feed
essential 4160 volt buses and their cOrrespondvng downstream load breakers for
Units 1 and 2, resulting in a potential loss of an entire 4160-volt essential
-bus during a postu]ated fault on associated luvads, The licensee took prompt .
action in response tu the NRC councerns by correcting the protective resay
settings for thc €160-vult EDG output breakers.

Loordxnat1on calculatiuns for pre-cngineered feult protectton conf1gurat1ons for
12G-vac and 125-Vde control circuits were deficient. Certain comt<iretions of
relays end fuses that were approved for instellation ern1fted feeder breakers .
to essential buses to trip before the downstream breaker or fuse isolated the
feult. Field implementation of these appruved combirations could result im
ircerrect caordination of the installea 120-Vac and 125-Vdc circuits, Although
the licensee was of the opinion that these fuse/breaker configurétiyns had never
been used, the licensee syreed to review the plant configuration and correct any
such comt1nut1ons found in the field. Uiscrepancies also existed in the format
ond methudulugy of various cuordinatiun calculations. The team concluded that |
the licensee should review cocrdination study calculetions for the EDS circuits
Lo address, as & mininmum, the cdiscrepancies identified by the team,

Deficiencies in the uncervoltage protection and the coordination of the fault
current protectiun indicated that inadequate design reviews had been performed
in those areas. The fellowing itemy also require licensee actions as follows:
(1) verificatior of the capacity of an inverter to simultaneously start and - _
‘stroke three residua! heat removal volves within Lhe stroke time requirenients of
the technical specifications, (2) revision to plant technical specifications to
accurately refiect the bus transfer function of o set of CV7 undervoltage
permissive relays, (3) adninistrative controuls to prevent an overpressure
condition on the shell side of the heat exchanger for the emergency diese]
generator 1B, (4; various enhancements and corrections to design drawings,
calculations, and the final safety enalysis report, and (S) revision of the EDG
remote. shutdown procedure to ensure the EDGs were operctéd within their ratings.
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'L.C INTRODUCT §Qty

The Nuclear Fequlatory Compitssion (NRC) fritisted inspections of the electricel”
distribution system (£0S) at nuctear power plants because previgus NRC inspects
tons had identified similar types of deficiencies in the EDS that could affect
power suurces and equipment and qompromrse plant design sdfety margins. '
Examples of such deficiencids “ing Tuded unnionifcred and uncontrolled Toad growth"
ou safety buses and radequate design calcutations, enginwering wmodifications,
urdervaltage prutecticr and tésting and qualification of EDS equipment. The HRC
considered one cause of these deficiencivs to be inadequate engineering and
technical suppore. ' :

- The vbjectives of this inspection were to assess the adequacy of the Hatch
HNugledr Flant ZDS and the capab:lity and performance of the licensee's engi-
neering and technical support in this g¢rea. For the purpose of this inspeca

~tion, the E0S included all emergency sources of power and associated equipment
providing power to systems relied on to remain functional during and followng. -
design=basis events, The EDS cumponents included two offsite circuits from the.
230-ki ofisite power grid switchyard, five emergency diesel generators, 125-Vdc:

-Class 1L betteries, distribution transformers, 41€C-Vuit switchgear, 600-Vac
- load centers and mutur control centers, 208;120-VaC and 25(/125-Vde distribus
ticr. panels, tattery chargers, inverters, breakers, relsys ard gevices.

The tean reviewed the odequacy uf emergency unsite and ¢ffsite power suurces

for ECS equipment, protecticr fur undervuitage conditions, the electrical load
study and regulation of voltage tu essential loads, protectior, ¢f EDS equiptent
“ard lusds from postuleted fault currents, and coerdination of the interrupting
s capatility of protective devides. The tedm alsu review d mechanical systems =~ -
-supporting the EDS, including air start, lube vil, ard coolTing systems fur the .
“ehergency diesel generator oS well as covling and hedting syster . for EDS :
-equipment. The team verifivd nameplate data ang locations of installed EUS
-equipment for confurmance to configuratlion control and design ducuments ahd
-reviewed equipment qualification testing and calibration records. It assessed -
the capability anc perfurmance of the licensee's engireering and technical’ :
support functions with regard tu the EDS, including vrganization ard key staff,.
tinely and adequate root-couse analysis for failures and recurring problens,

and engineering involvenent in design mecaficativny and operations.

ks part of its assessment, the MNRC team verified EDS desigr conformance with
Generg) Design Criteria {GDC; 17 and 18 and appropriate criteriu of Appendir. b .
to 10 CFR Part 50. The team reviewed plant technical specifications, the “inal
satety orialysis report and satety evaluation report, tu verify that technical -

-requirements snd licersee comritments were being met,

The team has charecterized their findings withir this report as deficiencies,
Cwnd unresolved itens, and ubservatiuns. Deficiéncies envelop the definitions
of both deviatiuns and violetiuns ir, NRC Manuzl Chapter U610, They are either -
1) the failure of the licensee L0 cunply with a requirenent :viglation) or 2)
the failure of the licensee ta setisfy a written cormitment or to confors to
-the provisions of applicable codes, standards, guides ur accepted industry
practices, each of which has not been made v legally binding requirement
(deviation). Unresolved items invelve a conterr, about which nore information

is required to sscertain whether 1t iy acceptsblu ur deficient. Observations



are ¥ssuey -cunsiydared afipropriste tu catl to. ligensee management atiention bul
witteh have fiv apparent regulatery basis.

The areas reviewed and the safety significance of identified defi¢tencies are

_descrihed in Sections 2, 1, 4, and 5 of this repurl.. Cunclusions dre provided. .

at the end of each of these sectiuns. Details uf the tindings sre provided in

.Appendix A with & curresponding number and o reference to the section of this
“report in which 1t 1s discusseéd. A Tist of persunnel contacted is provided ir

Agpendiz L and persons attending the exit aeeling are IndlCdted utth an asterisi
before their names.

2.0 ELECTRICAL SYSTEMS

The Ludr: reviewed a sample of gpecific electrical design attritutes at edach
voltage level of the E0s  This includud verifying the relictility ane stability

of the offsite (grid; puver, plant luad calculations for the regutatyon cf

voltage to efectrical Toads nekded for the sefc shutdown of the plant, under-

“vottoge protect fon for esventist tuses, overcurrent protection calcutotvons for
short eircuit ond ground faults, and the s|.1n9 and coordination uf protective
'devuces.

The tean reviewed ¢ runber of ducuments reiuted Lo Judds as50C1atec with the
- EDS.  The doqurents reviwvwed addressed design calculetiuns for ac and dc syutef.

loeding, voltage regulation aur¥N9 nortic 1 and degraded conditiors, voltagw

reguiatict. during sequencing u! sofetysrelated luads wniv the emergensy dresel
‘generators - \EDus§

“tion, shur,-clrcuﬁt and grourg-fault analysis, protective device cuvurdinstiun,
cand the protectioh uf ‘thy EDS from power surges. The team alsu reviewed

degraded voltage relay set points, Class JE battery selece

designetias ts docunents for the E0S, procedures and guidelimes guverning decigr

~calculations, desigh contrui ond pYar~ rod) Ficatiors, reports on EDG qualitie
‘cation tests, ac syster vultages during degraded voitage conditigns . and L0S
‘single«tine, schcmct\c, and pro'eullve relay setlxng dfduvngs. '

2.1 Qffsite Power Systen

The cffsite power supply System at Hetch Huclear Puwer Pidnt corsisted of four

J50C<kY and four 236-kV transmissior lines cunnected to the switchyard., The 566

a1.6 230-kY lires were intercunnected by three single-phase autumatic trans-
formers, Under nurmal operating conditions, all station nor-safety loads were
powered by the 23GkV/4160«¢ vnit auxiliery transformers {UAT), ard all the

Class 1E luads were powered by the 230-kV/4]160-Y start-up suxiliary trensformers

(SAT) 1D and 1C for Umit 1 are SATs 2D and cC fur tmit . The SATS retetved
power from the z3C-kV switchyard. Twu wddependent of fsite puwer supplies were

_avail-ble for both Hatgh units.

The team hoted that the Hateh switchyard voltege Tevels were tlosely ronitored

ant maintained. This effort wus primarily perfurmed ot the Suuthern Electric
Systets Puwer Cuurdinstion Center ih 31rm1nghdm Rlatena. The system coordinu-
tors i this center coordinated the power tramstinssioh arnd interfaced with the
cuntrol centers of the vperating plents ncluding Hatch. The coordinator was

-primari-ly responsible tu ensure efficient operation uf- the systetr by rouling
the varicus units and matching power generatiung to Tved demands. The 5ysten

courdinators ir Birmingham performed contingency. enulyses on the overall system



by pustulating loss of combiretions of Fives, tramsformers, or geeraturs, §f .
the results of the cuntingency anglyses indicoted that the present configuras
‘tior could leag tv urecceptable grid voltoye levels, the system cuordinatof . .0
woulc take action to preclude the puteptial probler,

2.1.1 Degraded Grié Underveltage Protection

A generic letter titlec, "Degraded Protection for Class 1B Fower Systens,”
1ssue by NRC on June 2, 1977 required two levels of underveitage protection, .
luss of voltagr ang deyruded voltage, tu ensure that accident mitigaling loads
(such at putp muturs, rotor operated valves, control circuits, farns, ard '
Neaters) would perfori: therr safety functior., The purpose of the degradec :
voltage prutection wiy tu preciude the ddverse effects ceused by sutteired low
gric voltage cunditions un the Class IL lvads., The germeric letter stated that
the yndervcituge scherx Select undervoltage ond Uime delay sel pownts tased on
en analysis of the voltage requirerarts of the Cless JE Jueds 2t all orsite
syster: distributior levels, huwever, at Fatch the deyraded grid undervoltage
protection was not adequate for the sefe operatior of Class I[ icads at the
€0C-yult leve! and below.

Four Westinghouse type (V-7 releys having time-delay fvotures were used to
protect against putentiai failures of (lass 1L accident mitigating equipsxent
during degraded gric voltegt corditions. Two of thewe relays pruvided alares -
and the uther two transferred the buses to o alterrate power source during @&
sustaired degraded grid voltagk curditiur..  Mowever, curing an accident, -
because of the low settirgs 0f the CV-7 relays, 1¥ the 4163-V bus voltaye wes -
Ceyraded arnd remgined butween o Vviltoge band bF JTBE-V ty JETEAV, autoraliv DUS
‘transter ¢ the EDGs would not taie plece and the Class 1E lusds at voltage
evels of 600y Tevel arnd Leluw would rut recerve sufficiert vultoge tu perforn
their safety functiors, ' : B ‘ o

In addition, the CV-7 degrudea vultage vrelays hed o twa gelay feature that _
LORiC cause extessive delays in the trarsfer of the 41ECV bus frour the pffsite
degrated grid to the alternate power Supp:y. T tirk-voltage ¢haraiteristirs
of the relay indiceted that the licynsee wes relying or the actueticn of the
reluy in a ranye uf operatiun thet was uvutside the range of the performance
curves supplied by the vendur., Based or these curves, the tear corngludea ket
time delay for the (V<7 undervoltage to actuale betweer the voltage tand of
3678 -V to 32BC-V un the 4160-Vult buy was indetermilate, :

The licersee statud that if the switchyerd grigd voltage was degradirg, the

sy stem coordinator in Bivminghalm wouid infourns the MHatch shift supervisor by
Atelephure 4ng take imkediate action to boost the voltagy through varivus
contruls incluging energizing capacitor banks, ard adding puser through routing
of generuring units. However, insufficient admiristretive cuntrols existed for
such activns and the automatic undervoltage protectivh was not adeguete, '

To tiitigate the teem's cuncerns, the liwensee propptly inpletented admiristra. .
tive controls whichk included iritiation of a vnt hour hmiting condition of
uperabivt (LCO) if the yrid voltaye Tell beluw 1C).3 percent or 233KV {equiva-
lent. tu 3/bL-V un the 4]6(-V bys), based on thete contruls, f the 4160-volt
bus voltage culla not be restored withit, ¢n huur ta abuve 91 percent or S7EEeY
an orderly plant shutdown woulc br inttieted. The NRC 5 revaewing these
adrministrative ¢ontroly relative tu the cperability of the piart crd considies«



"ing them “inteeis contrals® until further discussion with the licensee reécfd-.
;ing any Iong term currective sction fur this cundition (see Appendis A,
“pefie 1 PR CURGIRION tiee Dppenery.

féncy §1-202401}, i

2.1.2 Lued Increase and Change of Trarsformer Top

~boad growttr Féd occurred to the REtch Nucledr IFlint EDS over the last ten

years, The total power reguirements for safetly and nyn-sefety losds after s
CLOCA gcctgent in the 1991 vwoltage study 91212PC was higher than the léed 16 the
voltage study repor! submifted tc Ime RMRC in 1980 fur undervolitage protection
. setpoints,  The team alse¢ noted that durtn? this period the SAT (& tap pusitium
: had al1$0 Been changed frym IGO percent to §02.% percent. The team cortlyded
that both u! the above changes affected Che voltdge leveis of essentia! buses

during degraded grid cunditions,

The Ticensee cduld not demunstrate that 8 design review in accorddnce with _
10 CFR 50.59 had been performed to eva'udte the effect of these changes on the
setpoints of the undervolldige protectiun. Therefure the team Condluded Lhat
these changes shuuld Rave been evzioated tu defermine i any unreviecwed safetly
question €x13%ed. The Tach of Sudh .on evdluation may have quniridbuted to the
.gutgggtgé‘for tnadequate vultages to safély Toads {see Appendix A Deffciency
_1- l...}¢ '

2.2 Clasy iL 4T6CeVac System

The 3160<Volt Class [L drstribution system cunststed of onsite EDGs, power o
feets frum the uf fuite grid sovurce, puwer ¢istridution equipment, amd cirtuity
tu acctdent mitigating toads. Five independent EDGs pruvided uryite power fur

“beih ubits, cre ELUG fur each of the two safely divistons of wack unit and o
“third "swing” diesel could provide back up puwer fur either untf. Eech uf the
EGGs way designed to provide emergenicy power to #US respective vitel 4}6C<vec
‘huy,  The 416L-Vull buses primarily supplivd power fyr sefety-related pusps -
end €0C-Volt Tuac centers which in turn provided power Lo skaller electrical:
loads, ATl safely buses were nurrally energized from the offsite grid, which
was cohlidered the preferred source of power,

The lcad cag«cit) of the EUGy and the size of the luvad transformers were
adequate, The load/current capabilities of the 4;60-Yolt safcty buses, cables
and breakers were edequate. The plant “Gffsite Source voltage Stugy-1991°
showed that when the 30KV bus wes operdting within its rormal alloweble
vuitage tinits of 101.3 percent to 1G4.9 percent, all the safety loads un the
at end du buses would operate,

AN the safetysreloted mutors, when cunhected Lo their associated foads, had sufficient

voltage end turque tu actcelerate within their required starting tive. Even
the-notor with the lohgest starting Lite would not couse d Spurious trip on the
416G-vo 1t bus undervuitage prutection.. ,

2.2, Fost Trunsfer Permictive Relay
turing undervultage corditions the logic fur the 4160-Yulit buses transferred

the essential buces frum SAT 1L to 1C. }f the ypltege on 4160-Yplt buses
‘rergineo inadequale TOF nbre than ohe secuti@ the Tuyfe transfers the buses

[



“ty the LiGs., Previosly 4 set of (V-7 permissive relays sensed wndervoltage on
‘the SAT IC and transferred power from IC tu the EDGs. . These permissive relays
4% described tn the Haten Untt | Technical Spectficatiuns were required to be
“*{ngtantanecus” when transfercing the Bus frunm the offsite (SAT) to anstte (£0C)
'seurce. Mowever, the installed reluy identified in the techrnical specification
had & “tim- delay” feature in conflict with the technicel specification requires

The ticersew stated that these pernisstve relays fdentifred n the technigel
specification no Yonger transferred the 4J6C+Volt bus from the offsite to onsite
puwer because they had heen modified tu unly sense undervoltage an The SAT IC
and contrul fts assvciated breaker, The transfer to onsite power was currently
perfurmed by ancther set of relays on the 4160-volt bLuses that would not be
affected by the permissive reldys. The team Nad nu safety concerns regardirg
the furction of the relsy, however, the technical specificatiuns drd not reflect
‘the actuel plant configuration |see Appendix A, Deficiency 91-202-03).

2.2.2 EUG Remwte Shutdown Prucedurt

The EOG Remote Shulduwn Procedurd d$SUrvd dlese) generalor Tuads to De rufififrg
at & puwer factor of 0.8 instead of 0.9. This procedure applied tov EDG 18
{swing', A, and 2C. Since the aveiieble instrumentatiar ynly manitors Qurs. .
rent, i€ the grocedure had been in,iemented, the EDGS could have been rut et &n
vutput higher than the maximuh diesel generatur rating., T¢ correct this error,
the 'itensee agreed to revise the procedure ta feflect luwer current ratings
based ure o 0.9 power factor to allow the diesel gemerators to stay within their
cuntinuaus ahd 7-day rating {see Appendix A, Ueficiency 91-002-04). . =

2.3 Class E 600-Vac/208-Vac Systets - -

The cable voltuge drops during the sturting and running of 60C-V Class 1E

Mturs were edeqaute, The trip ¢ovls and kotor overlued hesters for the
£CQ-Vult Class 1E motor operated veaives {MOVs), and the Tength and size of the
cables cernecting Lhese MOVs tu the motur cuntrol centers were adequete.
Preventive maintenance procedures for thermal overlged releys and molded case
«ircutt breckers, and for the selection of pgower and control cables indicated

re deficiuvncies. :

2.4 Class 1E 125-Vac and i20-Vac Systens arc 6UG-Vac [rverters

Tre vbitage drop and short circuit calculutions for the do distributiun systen
sowet that (1) the assocrated equipment «llowed adequale voltaye to assucizted
lcads and hed adequate protection for postulateg fault currerts; (&) the les-vde
contre? eircuit lengths did not compromise the energization of the closing cotls
used in the contrul circuits Of the &.16«kV and GOC-V circuit breakers; (3) the -
cvordinatioh between the itnstallec fuses at the switchgear and the dc distris
butior petklt did rut ceuse o ISy of a (lass 1E bus end associated accidunt
mitigating luadu during pustulated fault currents, and (4} fuse ratings were
properly selected to sustain the starting current bf the charging mutor and to
opth the circtit in case of postuleted short circuit faults, '

The substaticn Lutteries were sized Tor & hours of continuous load, and the
associated battery charger was sized for 18 hours recharging tine. ~The battery -



ano battery charger siZzing calculetions included design margin, tempersture
currection, and aging factors, The statiyn batteries and battery chargers
appeared ta be capable of performing their intended functions. Data for the
minimym required volitages for safety-related Joads on the Class 1E dc buses
showed that 210V was ddequate to cperate all the safety related loads,

However, the teéam obsérved thet 600«Velt frverter RA4-S002, providing power t¢
four MOVs ir Oivisfon ! and inverter R44.5003 pruviding power to five MOVs in

“Division 2 msy not Nave adéquate capecily, Ouring an accident each inverter

load included operation of the residual heat removal (RHR) injection, minimum
flow, and rectrculating pump suctior valves. Under postulated worst case

conditions each inverter ¢ould be required €0 supply power simultamecusly to
close the recirculating discharge valve, te ¢lose RHR minimum flow valve, and

‘to stroke the PHR injection valve. The team was concterned because there wes no

assurance that the inverters would be able to provide enough power to stroke:

“the valves within the time required by the Technical Specifications, The

licensee agreed to perforhi ar appropriate LPCI inverter load test during. the
nextcreéuiling outege to verify struke time {see Apperdix A, Unresulved lter
91'2 Z‘ S . . ) ’

¢.5 Praotectiun an¢ Coerdinetion

The teem found variovus discrepancivs with the adequacy of the overcurrent feuit

protection {short circuit and ground fault} and coordination of protlective

Gevices for the $160.Volt system,  Details are discussed below.

2.5.1 Incurrect Coprqfnagton uf,the E0G Circuit Breaker;

“The overcurrent'prdtection fé!eyszinitiatiﬁg a trip signal to Unit .l and 2 £0G

vutput Circuit breakers were not coordinated with the protective relays for the
downstream circuit breakers. [f the diesels were eniergfzing essential 41€0-vcl?
buses during emergency canditions, a postulutéd fault on a branch feeder had the
petentie) of tripping the EOG output circuit breaker befure tripping the downe
strear; pranch feeder circuit bregkers. The team als¢ noted that the incorrec?
coordination of the diesel gencrator circuit breaker was also missed by the
licensee during 1ts review of the Apperdix R fire protection study (1¢ CFF
Part 53). ' ,

The licensee tguk prompt corrective action tu reset the protective relays on
the EDG output breakers during the inspection (see Appengix A, Deficiency
912020t}

z.5.2 Coordination of 12G-Volt ac and 13S«Vult dc Circuits

Generie fuse coordinatiun studies specified approved configuratiuns for varigus -
gesign conditiuns. However, the team noted several incorrect coordinations for

specific ranges of faull Current betweer prutective relay$ on upstream bredkers

and dewnstream fuses. Fur example, relay characteristics on a time current

curve 1ndicatea thet the upstream breaker was tot preperly coordinated with ¢
dowrstream fuse over 3 fault current rahge ¢f 40 amperes. These “approved
configurations" may heve resulted in the fuses net buing correctly coordinated
during the upgrade and replacement program, . :



-Qver 6000 fuses Rad been reviewed to date under this fuse upgrade end replace-
‘ment program for Units ] and 2 affecting numerous 18G-Vac and 120-Yde cireuits
‘with bréaker/fuse ‘configurations. A1l presengineered breaker,fose configurattone
shoulg be checked to verify correct coordination. Although the licensee was of
the cpinion that the Suspect combinetions had never been used, the licensee
agreed to review generic fuse coordination studies and installations for errors
(see Appendix A, Deficiengy 91-2Qz-07), - - o E o

- 2.5.3 Discrepangies if Coordinatior Calcuiations

Fragmented documentation of courdination calculations for the EDS equipment fadk
it very difficult to determine 1f the protectiori or the feeder breakers to
essential buSes was toordinated with the protection cn dowrstream breakers,

This was Because the Hatch coordination study was fragmented, For erample,
caleutations Created to implement specific vvercurrent trip device modifica~
tions had not been intégrated with calculations of ather related circurts.
Also, Appendix R calculations only addressed Appendir R buses and loads and had
not heen integrated with calculations af other affected circuits., This approach
- of satisfytrg coorginationw far a4 speciffe Modification had the potential for
error.

. In reviewing the Plant Hatch/Relaying Date Document, the team noted that the
protective device time current curves were typical for multiple epplications.
Specific rejays were tdentified on o relay data sheet that indicated relay
settings and a referenice to & ‘typical time current curve,  Using these typical .
turves could have caused coordination errurs because relays using the same ,
typical curve did nut always have the same Characteristics, In the cases
reviewed, many of the time current turves had to be -uverlaid and held to a

light source ur be redrawn to determine coordination. An errur could be €dstly
mede in identifying devices and analyzing Coordination with these typical
CuUrves, ' _ o

‘Although the licensee haa a design guideline for the maximum setting of 640

volt instantanecus or short-time trip devices for coordination of these devices
with upstream relays, the applicatiun of this guideline was not apparent ‘in the
caleulations, In addition, the title of a short ¢frcuit study had been changed
to indicate 1t was a coordinatian study, however, no changes were made to the
budy of the caleulation to transform it to e coordination study. .

Because uf the abuve documentation difficulties the team had difficulty in
verifying the adequacy of the courdination of installed circuits. The team :
recommended that the licensee review coordinatiun study calculations to address
9% & minimuit the discrepancies identified by the team {see Observation

91+202+08).

2.6 Conclusions

The design of the electrical systems fur the electrical distribution system at
"Hatch Units | and & wad generally accegtehle., The capacity of onsite and off=

§1te puwer sources was sufficient for plant loads, Staff support.consisted of
o sufficlent runber of enginkers with an understanding of the relevant technical



:1¢sues.  Engineering calcuTetions and uther desigr documentation for attritutes

of the EUS were retrievatile and veriftable, [n most cases, engineering caleula~

L10ns Mac assumptions and conclusions that were appropriate.

ZYHera were some inadequacies in the design of wndervoltage prutection durirg

degradud grid cunditions, Under certain conditions of uperatiun the degraded

grid relay set points had the potentfal tao cause failures of aceident mitigat-
“trig LY equipment, " Theére were various deficiencius related to the coordination of

fault prutective devices, as discussed in Section 2,5 of this report.

3.0 MECHANICAL SYSTEMS

The tean transiated variogus mechanical Toeds (selected pumps and MOVS) to

electrical loads (hw) by examining header pressure and flow pump Curves to

verify the sizes of electrical louads used in the EUS load study calculations.

For the sample selected the moximun pump motor loads used n the calculatians
were accurate, :

‘The monthly, semf-gnnual and JE-morth surveillance test procedures for the

diese] were in .accordance with the plant technical specificatiuns. . The vendor

“(Colt -incustries) recommendations for the operation of the EDG were accurately

reflecied in the final safety analysis report (FSAk, and plant operating
procedures, The last five-start test for the £DG was completed in accordance
with the requirements of the plant technica! specification, The fuel ¢l tanks
were designed tc specificetion and the licensee's procedure for monitoring and
routine testing of the diese) fuel oil was.acceptable. '

2.1 Meating, Ventileting, and Air Cunditioning System

‘The mschanical eGuipment associated with tne heating, ventilating, and air

conditioning {HVAC, systew was adequate toc maintain proper ambient temperatures.
fur the diesel gencrator building, battery rooms, and essential switchgear

rucms, However, there were certain discrepancics in the HVAC calculations and

documentetion,
R High Anbient Tempuratures fur Battery Chargers

During sumier, high ambient air temperatures expected in the location of the

station Lattery chargers had the potential to affect the performance of the

installed battery chargurs. The licensee stated that the maximum temperature
during the full-loed operatiyn of any battery charger would be 104°F and that
the battery chargers were cualified for up to 110°F. The licensee also stated,
huwever, that the installed battery chargers in both units would be replaced

.during the next cutage to withstand ever more stringent ambient conditions of
-135°F uver @ 4-huur period during postulated blackout conditiuns, '

3.1.2 Discrepancies in Mechanical Design Documentation

There were stveral discrepancies in the FSAR and the design documentation
regarding the ELG oir starting compressur setpuints and operating parameters
£.9., 10w pressure start, high pressure cutoff, uvperating pressure, and air
receiver pressure relief valve setting. The litensee agreed to revise appru-

priate docunents,



There were discrepancics between the licensee's calcutations for the FYAC
‘systes atv flow distribulton, The atr compressur had been replaced, resultirg
in an averall Tower air temperature for the battery rocms. However, the
czleulations had not beer revised to show this Tywer heat load. Changes had
been made on the plant arrangement drawings but had not been incorporated into
the FSID and process flow drawings, e

The artginal leod antimuny Batteries hac beén replaced with, tead calcive

- batterievs that Rad a Tower Nydrugen generaticn rote than the original
batveries, Hewever, the Rydrogen generation rates in the cefculations had not
been revised to reflect the additional margins or time it would take the
hydrugen to reach dargarcus or explosive ¢onditions on loss of atr flow to the
battery rooms. :

The Iicenseeiagreed to correct the approprizte calcultetiuns and drawings (sec
Appendix A, Leficiency 91-262-09),

13.2 Plant Service Water System

‘The section of plant service waler pipifg belween the supply and return isvlas
tion vaives of EOG IB had the potential to trap service water in the asiociated
heat exchanger. If tne hout heat exchanger was shut down, the trapped fluic
~couTd heat up and uxpand and cause the internal pressure %o rise on the shell
side of the heat exchanger, This could lead to a potential uverpressure condi-
‘tiun, The licensee committed to revising the statiun operating prucedure to
require that the operators mairtain standby service water flow for a mintmus of
1,2 hour affer the diesel engine was secure¢ in order to eliminate Over pressurs

‘CUNGCErns | see AppendixjA, Deftciency.91-2Q2-IO; 91-202~10).
3.3 Conclusions - | |

The diesel generator and its support Systems were in conformance with the
design specifications for the EDS. Technicd! staff were sufficiently knaw'-
edgeable ¢f the mechanical systems supportirg the EDS, Caleulations and test
reporty were readily availabie and demonstrated s sound technicel basis, whick
web considered ¢ strength with regard to engineering and technical support.

Licensee actiun 1S required tu address the potential of an overpressure
condition on the shell side of the heat exchanger, Updating of mechanica)
design documents was o weakness evidenced by ‘the discrepanties between HYAC
drawings, celculations, and the FSAP, Further attention t¢ document control
and updating in this area 75 recommended, :

4.0 EDS EQUIPMENT

As<built configurations of selected safety-related EDS electrital and mechani-
cal equiptent conformed to design requirements, :

4.1 Equipment Walkdowns

The EbS equiptient in¢luding supporting mechanical equipment confortred to design
requiresents, were properly labeled, easily. identifislle, and-accessible: Good:

1C



‘Nousekeeping was appdrent tr the plant, ard the equiprant appeared to be well
-maintained, The support steff wes knowledgeable, CCRpetent, e tTmely ir
-anywering questians, o S S

Drawings ysed to facilitate the walkdowns were clesr and tratesbie, ané ir mpst
Cases reflected the field configuratiun, Sote discrepantivs between ¢esigh
drawings and fnstallatfon of certain EUS wquipment were rotled, Eor example,
the dimensicrs of svie Cable trdy &nd pipe suppoits were intcrrectly noted or.
_{he drawings, The ficernsee confirmed that the vquipnent ir the field xet :
“design requirements But thot these drdwings hed nut Deer updated, The Ticensee
1ssued desiyn ¢Range netices (DChs; tw gurrect these Qucusant errurs are lo

1np leent the Kecessafy Corrective acftron., Ko further comcerrs were iderntiFred.

4, Equipment Modifications

The destgn eve'ivalion review and approval precess was adequele and Cutipretens

sive and included screening modificetion reqessts fof recuired a0 CFR £0,59
safety evatuations.

The engineering design ane modificalion control provess wes well pruceduralvaes,
Cestgn charges were reviewed ahd appruved in accordance with the techrical
specifications and establichud GASGE cortrols, The ligensee cunducted post-
mudification testis, ard performed fest resuit eveluatiuns before detlaring fhe
dffected components on€ systems operablie. Most test resulty reviews¢ were
within previousty estabiished acceptonce criteriy, The litensee feviewed test
resyit deviations and where applicdble, performed retesting, The licensee's
procedures Cuntrolling modification work snd docutentation re<ards were
denerally complete and cumprehensive. o .

4.3 fquipmert Testing wnd Calibration

The Ticensee had a wellestructure¢ program in place fur performing preventive
meintenance, surveillance, and testing uf EDS equipment and components. The
prograris agdressed the testirg of enwrgenicy diesw) génerdtors and associated
systems, transformers, mutors, bdlteries, ¢ircuit dreakers, and protective
relaytng, The preventive maintenance progrdk was based on vendor recosnenda-
Livns, and the survetllancy testing was in acturdence with the plant's techri-
tal specification requirements. ' _

The scope o) the testing and calibration program was adequate. A strong test
program was ir place tor relays ond breakers. lesting went beyund the reguire’
ments o7 the technical specifications, A1l sefetyerelated ¢ircuit breakers,
nctuding molded-case breckers, were tested on & periodic basis,

The undervoltage relay instrument functivndl test and calibraticr procedurss
irdicated thet the "reset” voltages of Westinghouse CV-7 relays were ufter less:
than the "ptck-up” volluges, The licensee atknuwledged that the progedure was
A6 error bul thet the Unit | procedure had elfeady been corrected, During the
inspectior, the licersete initiated corrective action for the Unit 2 procedure,
Th?-error cid nut result in any adverse effects on the operability of the
reisys.

Il



&.4 Ton¢lustone

Overall the Ticensee Mod institeted o well structyred pertodtt preventise
Seintenence and test pragras for electrice! systems and cornotents. The
frequency of mointenance are survetllarce anc testing was aCeguate %0 verify
functicnal pertfuvmante.

5.0 ERGINEERING ARS TECHNICAL SUFFOKT

The team assessed the cepability and perforrante tf the licerses’s orget vzelion
tv provide engineering and technical support, The tedm exarired interfacny
between the technical discipiines interaql (o the engineering orgéntiative ard
between the engineering organszation and the fonctioral groops performieg
design reviews, fleld medificatiung, Survelllakge, Cesling, 004 saintensnce.
The team #lsu wxarined the working reletionship betweer the vhsite negarizae
- tions and the offsite support orgerigalions,

5.1 Orgénization ond Key Steff

Svuthern Company Services {SC§) end Becrte! were thE JFTATTECL/ERGIRted of ik~
izatidgns groviding primary enginwering support tu the Heteh ED5. Bechtel i
réintained ar organizatiun of sboutl &L engineers and agmtncstvatively reported
to S¢S, $CS and Bechtel were respdnsidle for matntaining the design Gesis.of
Hatch ang maintained grganizatiors of erginewrs dedicated to the suppurt of
plant Hateh. The englinvers asiighed to the Mateh pryject were Suffictent in
fiumber and experienced. , '

5.2 Root Couse Analysis and Corfective Actwer

‘LERs, G& audits, and other dacukents indicaled tha! the rogl Couse analysits
‘process was adequate. Review of five LER; indicacted thut the event review fesr
needed to identify more dutail with regerd to the root ciuse of component
failures, For example the team reviewed LER 32i/91-0l and roted that the
failure of the switchyard bireaker 179500 was otfributed to the feilure of &
currert 1imiting resistur ir the trip circuitry. However, the teer Geternined
that the resistor wes rv® the primary initistor of the fatlyre and thet further
rott cause analysis was required. o '

Corrective actiuhs in response to identified problems were cunsvdered adequate
ond reflected highslevel marsgetent suppurt of the licensee's self-assessiert
organizations., Fur example, both onsite ang SC5 sudits Showed that the safety
analysis and engineering review ($ALKk) group had requested and obtained addi-
tional cofrective actiund beyord that initiesily proposed in respomse to &
‘finding, Nu examples of i1nslBeyuate responses weré notud; however, in severai
irstances the final resolution of SALK Pindings wis not tinvely. For exetple,
& 1988 finding involving breaker/refay teip testing was not resolved Tor gver 3
years, o

5.5 Self Assessaent and Training



vhe Ticetste Sebunslreled o Very auresaive 3007 Lusesstent oftart.  The SAES

AQRT Gy demorsiraled suumd fesPrrcal inumivige and 1EEALIT e vor tius

“fingirgs dortog - mtersal godits of thy £03, - Uy Irvansew mam TRTTYAteR sevERa D

Progras: Lo eddves: fdentifing pblems, Four esxample, Zhe endifeering guality
pravescat prograk (ENIY: Fedwoed & past TIF bachiog, Tlere was &P aggresstye

cprogree fur 0y replacecsr? ong Contryi Gf fuses. Trp Tigeesds Sed compieled 4

~Grgle bt ion pore ay tafows fovtew Prograr thel onststed -of ¢royschetkiry saret
tyuet, bresker ratinmgs, atd verificetiur o overived relay type ang seslircs

. GgkERET SrFwisas, ] : S . - ' '

The lterfice Bog ddau T0iT19%d o Oesign Besin theertng (DB, praject that
wiwl6 criss refererce &1 mafor com, ments tu the dusigr Caliulabicvts, verdor
Cresings, and . vendor decuments. “The PRI prosect wes & strergln,

Tre licersee wes CuRtinutng ¢ Tel ing JRE ERNICE trenging prugratss.  Fee
eAFply, Ryirleranie YRJItvaring erasiired Crefdy 1hvolving reselilbne (oremcs
ttaw twinlerande, AoGilionef.programs ncludieg oi! anatysiy, vibretton
aralysis, ats thereogréphy wete 2130 being wplevented, Tke Lhernggrephy
FruGres Ned Successfuliy tCeelified equiprert problews, Mowere?, Ao ®otm]
SHERTYEG SFicfem el . plede T Trerding the Sriflung OF relaps. L
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AFPENDIX A
Inspection Findings

DEFICIENCY 91-Di-C]

FINDING TITLE: Degracded Grid Undervoltage Reley Setpoint
(Section 2.1.1 of repurtg

DESCRIPTIGN OF CONDITION:

Two Jevels of undervoltage protection loss of voltage and degraded voltage, are
required to ensure that accicent mitigating loads (such as pump motors, MOVs,
cuntrc! circuits, fans, and heaters) woulo perforn their safety function. TRis
undervoltage protectivn is required by Generic Letter titled "Degraded Protecs
tian for Class 1E powcr systems,” dated June 2, 1977. The generic letter
required that the undervoltage scheme select undervoltdde and time delay set’
points on the basis uf an analysis of.the voltage requirements of the Class LE
loads at-¢17 onsite system distribution levels,

Two levels of undervoltage protection were used to protect the Class 1€ equipe
rent at Hatch., Westinghuuse type (V-7 !short time pver or urder voltage)
relays were used. The CV-7 relays have a time delay that is inversely .
prupurtional ‘'tc the difference betwzen the actual bus voltage énd the nowing!
bus voltage. The first level of -undervoltage relays were set tu trip quickly
for a loss of offsite voltage. The secund level of degraded grid undérvoltage
relays were set tu alerm and trip for a sustained degraded system voltsge con-
agition. Both levels of undervoltage protection dand their trip settings were :
‘given in the technicel specifications. The degraded voltege protection relays
‘were set at "105-v Tap" and "NWu. & Time Dis)" and the relays were calibrated to
trip in ¢C seconds at 93.7-Volts., . With this setting, the relays would start to
spick up at 3675-Volts (88.34. of 4160-Volts) trigger and at 3280-V (78.8- of - -
+4160G-Valts) the relays would trip in 20 seconds. '

Ir. their voitege study the licensee indicatec that under the wurst case opurate
-ing conditiuns the 230G LV bus voltace could be about 98.8 percent (227 kkg.- The
“team determined that during a postulated accident if the 4160V bus vultage was
"between an approxicate voltage band of 91 percent (3786V) to 88,.34% (3675Vv)
Jequivaient to approximately i01.1 percent or £32.5-kV to 98.7 percent or- -
“2¢7-kVs at the 230-kV bus), the Class 1E loads at voltage levils of 600 volts
tanc below would not receive sufficient vultage tu perform their safety functions.

:The CV-7 degreded voltage relaye had an inverse time-voltage characteristic that
-could cause excessive delays in the transfer of the 4160-Volt bus frum the off- ..
ssite degraded grid to the alternate power Supply under certain voltage corndis
‘tiurns, The basis of this concern was the licensee's reliance on the the
‘actuation of the reley in @ range of operation Lhat was outside the range of
-perfurmance specified by the vendor. Based on. these curves, the team corcluded
‘that the tine delay four the CV-7 undurvoltage to actuate between the voltage
‘benc of 3675 tu 328B0-Volts on the 4160-Vuit bus wes indeterminate.

The Ticersee stoted thet if the switchyard yrid voltage was degrading, the
System cocrdinator ir tirmingham would inform the Hatch shift supervisor by



telephone and take ‘immediate action to boust the voltsge through various
controls- including: energizing capacitor banks and adding powee through other
generating units. The Hatch staff supervisur would then assess the condition
‘ang possibly reduce loads. The tedm concluded thet although monitoring the
grid incressed the reliebility of offsite power to Hatch, insufficiert adminis-
—tratiyr-cuntrqls-existed"fun:such_actjuns,.jndnxhaththc.dutomﬁtic.MﬂdﬁrVOJtdge
protection was not adequate, -

To mitigate the tean's ‘concerns the licensee promptly implemented adminisirvetive
tontrcls which included initiation of a 1 hour LCO if the grid vuitage fell
‘beluw 101.3 percent or 2?%-kVs. If the 4160-volt bus voltage could not be
‘restored. withir the hour LCUO to above 91 percent or 3786-Volts an crderly plant
shutdown would be -initiated. The NRC is reviewing these administrative controls
relative to the operability of the plent and considering them “interim cuntrols”
pending further discussion with the licensee regarding any long-term currective
action for this condition, ' S - .

PEQUIREMENTS:

Criterior 111 of 10 CFR-Part S50, Appendix B, states thdt design contrul meo-
sures shall provide for verifying the adequacy of design, such as by the
perforrance of design reviews, ty the use of ulternate or simplified calcula-
tionai methods, or by the perforiiance of a suitable testirg program.

anerjc letter, "bggraded Protection for'Claés.IE Power Sysiéms" (MPA BZ3),
datec June 2, 1977 required that the selection of the second level degraded
“grid unoervultage and time deloy set point be.determined from an analysis of

the voltage requirements of the Class IE lvads at all onsite systew distribu--

tion devels.

REFERENLES: -

1. Geurgia Power Company, E.i.'Hatch N.”P.'SurVei)lSnce Proucedure No.
£75v-832-0G2-15, ' L ' '

¢. MWestinghouse Type CV Voltage Relay lnstallation, 0perat1qn, Maintenance
lnstructicns. ' S . .

A-2



A

DEFICIENCY 91.202-02

FINDING TITLE: Load Increase and Chénge of $AT 1D Tap
(Section 2.1.2 of repurt)

DESCRIP’IUN 0F CONDITION

Over the last ten years loads had been added to the EDS. The 1991 voltage :
study 91212PG showed the tote! power requirements for the safety and non-safety

loads after a LOCA accident had increased since the voltage study report
‘submitted to the NRC in 1980 for undervoltage protection setpoints. During
‘this period the SAT 1D tup position had been changed. from 100 percent to (2,5
‘percent. Both the changes affected the voltage levels of essential buses under
‘degraded grid conditions.

‘The licensee could not demonstrate that a design review in accordance with

10 CFR 50.55 had been performed to eviluate the effect of these changes on the

‘set points uf the undervoltage protection. Therefore the team concluded that -
.these changes should have been evalyated tu determine if an unreviewed safety .
"question eéxisted. The lack of -such:an evalustion may have contributed to the
potential fur inadequate voltages to safety loads.

REQUIREMENTS :

Criterion 1il of 1C CFR Part 50 Appendix B, states that desigh contro) measures

.shall provvde for. verifying the adequacy of design, such as by the performance -
‘of design reviews, by the use of altérrate or sxmpleied caIculatvonal methods._
wr by the ‘performance of a suitable testing program _

llb CFR Part 56.59 states. that the ho]der of a license may make changes in the

facility as described in the safety. 3nalysis report withuut prior NRC -approval
unless the proposed change, .test or experiment involves a. change in the technr-
¢l 5pecrf1cat1uns or an unrev1ewed safety quest1on _

TREFERENCES

GPL Veltage Study 91212PG 1991

1.
2, Letter from R.J. Kelly to USNRC Office of Nuclear Reactor Regulation,

dated December 7, 19¢! and under NRC Dockets 50-321, and 5€-366.

.- GPC letter frum W.A. Widner to USNRE Office of Nuclear Reactor Regulation
“Response to Request for Additional Infurmation--System Voltage Study,"
dated October 9, 1980 and VO.tage Study Calculation, Rev. 2 ?Apr1\ 1980.)
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DEFICIENCY 91-202-03
FINDING TITLE: Fast Transfer Permissive Relay (Section.2.2.1 of report)
DESCRIPTION OF CONDITION:

Guring undervoltage conditions the logic for the 4160-Volt buses transferred
‘the essential buses from SAT 1D to SAT 1C. If the voltage un 4160-Volt buses
remained inadequate for one second the logic would transfer the buses from 1C
‘tu the EDGs. Previously a set of (V-7 permissive relays sensed undervoltage un
the SAT 1C and transferred power from 1C to the EDGs. These permissive relays,
as described in Table 3.2413 of Hatch Unit 1 technical specifications (TS) were
required to be "instantanevus" when transferring the bus from the offsite (SAT)
to onsite (EDG) svurce. However, this relay hed & “"time delay" feature in
conflict with the TS. ' : .

‘The team noted that in April 1981 a failure of these CV-7 permissive relays
~auring testing had resultea in a failure of the EDGs to e¢nergize the safety
.buses, After an LEk was submitted, discussions were held between HRR and &
.modification was proposed tu alter the function of these twg relays, [n:the
“interim, Table 3.2-13 was added to the 1S (May 6, 1982, TS Amendments 88 and 27
‘werg ¢pproved which .included Table 3.2-13 and the degraded grid and -undervcltage
requirements), The nodification (DCR 82-34) was completed in 1983, ' The .
~1jcensee stated that these reldys no lenger transferred the 4160-Volit bus from
“the offsite (SAT) to onsite (EDG) power. These relays had been modified to only
~sens2 undervolitage on the SAT 1C and control its.associated breaker. " The: 3
“transfer function was- currently performed by another set of relays on the
416G-volt buses that would not be affected by the permissive rélays. The team

‘had nu safety concerns regarding the function of the CVe? relay, however, the TS.

‘gid not reflectf;he.actual.p]ang;configuragion;n
REQUIREMENTS: '_"' '”'“ R ';
{Techqicai:Spg(fficatiohg—Téﬁie 3.2-15,-Hafch'uhi; 1.
REFERENCES: - L I

1. Tatle 3.2-13 of hHatch Unit 1 Technical Specification,
2. Relay Date Sheet 40 of Ul-17, Plant Hatch, -



- ~ DERICIENCY 91-202-04:
FINDING TITLE: EDG Remote Shutdown Procedure (Section 2.2.2 of Report)
DESCRiPTION OF CONDITION:

The EDG Remote Shutdown Procedure, Document Number 31R$-0P$-002-25 for EDGs 1B
{Swing), €A, and 2C, incorrectly cssumed diesel yenerator loads to be running
at 0.8 power factor when in fact these loads ran at 0.9 power fector. In the
procedure, on pages 2, 5, 9 and 13,"a "CAUTION" tu the operator stated that the
diese! generators must not exceed the ratings of 490 amps continucus and 560
amps for 7-day/168 hour rating. Based on a 0.9 puwer factor, these current
ratings allowed the diesel generators to exceed the maximum kilowatt rating.

‘At 490 amps, the diese! generators operated at 3174kWs (cuntinuous), which
exceeded the Z850-kW maximum rating, At 560 amps, the diese¢l gemerators :
operated at 3,627kN {7 day/168+hour) which exceeded the 3250kWs maximum rating.,

'ance the available instrumentation only mohitured current, if the procedure -
had been implemented the EUGs coulc have been run-at am output higher than the
maximum diesel generator rating. To correct this error, the Ticensee agreed to
revise the procedure -tu reflect lower current ratings based on a 0.9 power
fattor, su 85 tQ assure the diesel gererators were operated within their
continuous and 7-day ratings,’ : T
chu;aguenf: . o _

10 CFRfPari'Sﬁ,;Appéndix B, Criterfor 111, Design Control, requires measures to
be established to ensure the design basis 'is correctly translated into specifi-
catiun, drawings, prycedures, and instruqtions, ' ' '

KEFERENCE:

1. ClecirfcaJ“RestoratiOn'Remote Shutduwn Procedure, Document Number
~ 31R5-0PS-UCZ-2S, Revision U, Uated January 12, 1991,
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| UNRESOLVED ITEM 91-202-05
FIRDING TITLE: Sizing uf-260 vde/600-Vac Inverters (Secticn 2.4 of report)

uzstnxprxou OF CONDITION:

The-team reviewed the capacity of the 600-volt 1nverter-R44»5002 providing
power tc four MOVs in Division 1, and lnverter R44.S003, prov!ding power to
five MOVs in Division 2, During an accident each inverter 1oad included
operation of the RHR injection, minimum flow, and recirculating pump suction
valves, Under postulated worstecase conditions each inverter would be required
to supply power siaultanedusly to close the recirculating discourage valve
831-F031A and the RHR minimum flow valve E11-FO07A, and to stroke the RHR
injection valve E11-FO15A. The team was concerned that the inverters may not
rdve adecuate capacity to provide enough power to stroke the valvcs within the
time required by the technical spec1f1cat1ons.

The inverters were load tested every 18 months to veruf) thelr capabxlxty to
stroke the requirea MGVs, Procedure 345V-R44-001-1S “LPC; Inverters Load .
Testing® required inverter R44-5003 tu simuTteneous stroke four valvet and
inverter R44-5002 to simultancously stroke three valves. However, the test
procedure did not measure the stroke time of the valves to ensure that the
stroke time was within. the requirements of the te:hnica1.specifications;_.

The Iwcunsee agreed te perforn an appropriate LPCI inverter load test during
the next refuellng uutage to verify stroke tioe, .

REQUIREMENTS:

Criterion 11 of 1C CFR Part 50, Append1r &, stutcs thot des1gn control measures
shall previde for verifying the adequacy of design, such as by the performance
of design reviews, by the use of alternate or simplified calculational methocs,
or by the performance of 2 suitable testing program '

REFERENCE: |
1. LPCI Inverters Luad Testing Procedure 34SV-PA4-001-1S.



DEFICIENCY 91-202-G6

FINDING ‘TITLE: Imcorrect Coordirétion of the EDG Circuft Breakers
_ (Section 2.5.1 of report)

DESCRXPT!ON OF CONDITION

The fault current relay protect1on on the flVU EDG output curcuit breakers were
not coordinated with the relays on the downsiream breakers, For example '
voltage restraint overcurrent.relay 1JCVS] was fncorrectly coordinated with the

emergency 416G-Volt bus branch feeder circuit breaker protective relay C0-S,
-During a loss of offsite power with the EDG supplying power to the cmergency
4160-volt bus, postulated faults, such as a4 high-impedance fault on a branch
-feeder, a sIugglsh motor start with an extended current draw near locked rotor
current or a continuous locked voutor condition, could cause loss of the associ-
ated 4160-volt bus, The licersee analyzed this condition, determined new
settings for the J1JCVS1 relays on the EDG cutput breakers, and reset these
relays during the 1nsp¢ction. _

“The Ticensee did. not recugrize the EDG circuit breaker coordination error when -
reviewing the. “Plant Hatch-Relaying Data Document” durtng the Appendix R fire
protecrior: study. _

RE UXREMENT

Lriterion Ill of 10 CFR Part 50, Appendix B, states that design control neasures_
shal] pryvide Tor verifying the adequacy of design, such-as by the performanze -
of design reviews, by the use of alternate or simplified calculat1onal metheds,
;Or by the performance of a 5u1table test1ng prcgram.

'REFERENCES

1.  "Plant Hatch Re!aying Data DOCument" (alsu referred to as "Units l-and 2
- Appendix R Protective Device Coordination Study - Off-site Source to
- Largest 600V Lueds"); trunsmttted under cover letter dated September 13,
1985,
2. Diesel Generator Dynamic Loading Cd1culation 552347 (CQlt/Fa1rbanks Forse
Engwneerung Report M55¢85111489C1R, dated huvember 14, 1989).
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BEFICIENCY 91-202-07

'FINDING TITLE: Coordination of 120-Vic and 125-Vd¢ Circuits
: (Section 2.5.2 of report)

DESCRIFTION OF CONDITION:

The team roted various deficiencies in the courdination calcu!atiung. Generic
fuse coordination studies specified approved configurations for various design
.cunditions. :

Calculatiun Number 87 Elect (Bechtel), Revision 3, dated January 8, 1990 had
‘several fncorrect cogrdinations for specific ranges of fault current between
upstream breakers and downstream fuses for 120 Vac and 125 Vdc control circuits.
Time current curve sheet DBl, Revision 1 showed that upstream breaker Gould E4
204 had been incorrectly coordinated with Bussman fuse FIWM 15A for a2 fault
current range of over 40 ‘amperes. The calculation showed incorrect coordinatior
‘on time current curve sheets D82 for a fault of approximately 40C amperes, DB3
for a fault over 400 amperes, 085 for a fault over 400 amperes, and 090 for a-

fault of 600 amperes.

The team noted that this calculation was used. in the fuse upgrade and replace-
ment program, and concluded that these "approved breaker/fuse configurations" -
msy have resulted in jncorrect coordination. Approximately €000 fuses includ-
-ing 811 cuntrol room fuses, had already been reviewed in this program for
120-Vac -and 125-Vdc circuits in Units 1 and. 2, Although the licensee was of .-
the upinion that the suspect combinstions had-never -had been useéd the licensee
agreed to review the generic fuse coordinctivn studies and installations for
incorrect cogrdination of breaker/fuse corifigurations. o

REQUIREMENT:

10 CFk Part 50, Appendix 8, Criterion 111, Design Control, reqéires design
control messures to be provided for verifying the adequacy of design by per-
forming desiyn reviews, using alternate or simplified calculational methods, or-
providing a suitable testing prugram. '

‘REFERENCE :

1. Caleculatiun titled, "Breaker/Fuse, Fuse/Fuse Coordinatiun and Cable
Auto-lgnhitiun Curves for Fuse/Cable Combination for 120Vac and 125Vdc
sycten," Calculation Number 87 Elect (Bechtel), Revision 3, dated’
January 8, 1990,



oesmvmou 31+202+08

EINDING YITLE: . Discrepancies in Coordwnatlon Caleulations
T (Sectuon 2.5.3 of reporu,

DESCRIPTION OF CONDITION:

‘Verious discrepancies were noted in courdination calculations for the EDS
‘equipment making it very difficult for the team to determine if the protection
on the feeder breakers tu essential buses was coordinated with the protection
or. downstream breakers, This was because the coordination study was fragmerted,
For example,.calculations SEN-89-0J0 and SEN-89-008 for specific overcurrent
trip device modifications had not been integrated with other calculations.
Also, Appendix R calculations only addressed Appendix R buses, and loads and
were not fntegrated with other calculations.  The team concluded that this
approach of satisfying coordination for a specific modiffcation coula cause
1nadvertent errors tn coordination, . _

There were 1nstances of missing design 1nput guidelines, references, and
assumptivis. - For example, results from a short cirguit caleulation had been
used without the calcylation being identified and various curves and calcula~
tion sheets weve not indexed, making it difficult to determine if any sheets
were missing. - [n addition, a\though 4 design guideline of 2,400 amperes had
been established as the maximun setting on 60Q-volt 1nstantane0us ar short time -
trip devxces. this guxde1ine was not addressed in calculat1ons.

?rotettzve devlce txme current "typ1ca1" curves were vsed for mu]tip!e applica-
tivns. - However, specific relays using the same typical curve did not always
have the same characttrvstwcs. :

The title of - calcu1ation number 85084HP had been changed to "Aux Sys Coordina-
tign Study” fron "Station Aux System Short Circuit Calculation for Relaying and -
fuse Coordination Study'. -Mowever, na changes had beem made to the body of the.
cslculation to transform it to a coordnnatvon Study,

A-9



DEFICIENCY 91 -202.09

FIKDING TITLE: Discrepanties-in'Heéhaﬁica!.Dé§i§n Documentation
: {Sectivn 3.1.2 of repurt): ,

There were discrepancies in the plant mechanical design ducumentation.

Discrepencies were fuund between Colt Manual SX 13147, the FS5AR, and associated
PSID drawings with regard to the EDG air sterting compressor Setpoints and
uperating parameters €.9., 10w pressure start, high pressure cutoff, operating
pressure and the air receiver pressure relief valve setting. o :

The seismic qualificetion documentation of selected components anc equipment in
the diesel generator suppurt systems showed svuwe discrepancies with regard tu
we ld Tengths ui expansion tank support brackets and dimensions of Supports,

There were discrepancies between the licensee’s calculations for the HVAC
system air flow cistribution. The afr coumpressor had been replaced, resulting
in an overal)l lower air temperature for the battery rooms, However, The
calculetions hac nat been revised to show this lower heat load.

The original lead antimony batteries had been reploced with lead calcium
Lutteries that hed a lower hydrogen generator rate (X10) than the original
batterici. MHowever, the hydrogen gemerstion rates in the calculattons had not
beeri revised t¢ reflect the odditional margins or tinme it would take to reach
dangercus or explosive conditiung on 10ss-¢f ‘air flow tu:the battery rooms,

The mecharifcal changes fur ‘the Hatch Unit 2 modification made under DC-8E-356
were shiwn ©n the plant arrvangement drawings bul had not been incarporated into
the PLID and process flow drawings.. ~ ' o S

REQUIREMENTS

10.CFk PartlsQ. Appendi;'s, Criterion !31, Design ContrOl; reQu{res measures Lo
be established to ensuré the desigr basis is correctly translated into specifi-.
cation, grawings, procudures, and instructier, -

-1



GEFICIENCY 91-202-10
EIGING TITLE: Plant Service Water System
DESCRIFTION OF CONDITIOR:

The sestiun of plant service water [PSH) piping between the supply and return
{sviattol velves of the 1B emergenty diesul genvratur had a potential to trap
service weler betwerr the standdy pusp discharge Check vulve'zpilcPJZI and the -

diess ] generator cgu?ing water outlet valve <PAL<Fi4C,

3T the hot heat exchanger was shut down, tir cooling fluid would be tsvleted by
valves on both sices, the trappec covliing flutd would heet up and expand, and
the futertial pressure would rise, thus, incressing the possibitity of o over-
pressure condition. - : .

‘Overpressurization of that section ¢f the piping had the putential to impatr
otk luops becsuse EDG 1B was shored and couwld supply either Unit [ essential
‘bus IF or Unit & essential bus 2F, The licensee cormitted to conducting a
-detad o ruview ang revision cf ail appropriate statiar operating procedures.
This reviston will require the aperators te maintain standdy service water figw.
far . minisum of 1/2 hour after the EOG was secured in order to etiminate
overpressure concerns. ) . ' ,

 REQUIREVENTS: o o o |
16 CFR Part 5C, Apperdir B, Criterton 111, Design Contro?l, requires measures to
‘b established tu ensure the Besign basis 75 currectly ‘translated into specifi-
_Catioi, drawings, -procedures, and fnstructions.

REFEREMCES: EERER

1, FSHE Codu Sectun 11T, KD-7000. |

2. ‘Statior Opereting Frocedure 345v-P41-001 25

hell



APPENDIX 8-

PERSCHS CONTACTED

Southern Nuclear Company (SNC,/Georgia Power Company Personnel

*Altieer, J. N. - Project Engineer, SNC
. Altizer, M. = Project Engineer, SKC

*Anderson, T, - Engineering Group Manager, Electrical SNC
Barker, G, - Superintendent, J&C ) '
Bennett, J. 0, - Manager, Training and EP
*Eranum, J. ~ Project Eng1neer, SNC

Breitenbach, k. W, < Manager, £ngyineering
*8rinsun, Jr., L. - Engineeriny, Supervisor

Clair, C. = Seniur Enginecr, SKC
" Curtis, 5. « Superintendent Operations Support
*Davis, J. 0. - Plant Administratiun Manager
_'Dav1s, Re Lo = Actlng SAER Site Supervisor, SNC
_*Dougherty, ti. M. - Site Representative

Edge, D. L. - Manager, Nuclear Sectian

Fraser, 0. M. - SAEk Site Supervisor, SNC

'rurnel. P. £E. - Manager, Mzintenance

*Lewis J, « Manager, Operations
-*Garner, N, F. - Hatch Project Kanager, SNC
. Godby, R. K, - Superintendent, Maintenahte
*Goode, 6. A~ Rssistant General Manager
. Googe, M, -« Manager, Outages and Plenning =~ - .
'hanwmnds. J. - Supervisor, Regulatory Compliance
-*Heidt, J, D. « Manager Engineer and LiceHSIng. SNC-
_ Madison 0. « Engineering Manager, SNC _
. McGaha, G. b. « Design Manager, Hatch

"Robertson, Jr., J. W. - Acting Manager, Ehgineering Support
" Rogers, W, H, = Superintendent, Chemistry

Solder, B. - Supervisor, Hatch Support, SCS-
*Tipps, §. = Manager, Nuclear Safety and Compliance
~Vora, A, - Engineer, Maintenance

we11s, P., Superintendert

Persons Invited by the Licensee:

“*Dismukes, 11, - Mechanical Engineer, Supervmsar Bechte1
. *Rowe, L, - Asslstnnt Project Manager, Bechtel
#Witte, U,, - Division Mansger, CYGNA

f"Nuc1ear,Régu3utory Commission Personnel

*Fillion, P. - Reactor Inspectur, RI!
*Gautam, A, S. - Team Leader, NRR
*lmbro, E V. « Chief, SpeC1al Inspection Branch, NRC/NRR
"Leung, H, - Con5u1tant
*Lyles, P. « Consultant

b=l



‘*Maggio, L. » Consultant:

*Merschoff, E .W. ~ Deputy Director, Reactor Projects, RIJ.
*Norkin, 0. . = Sectiun Chief, DRIS NRR

_'Sanders, §. - keactor tngineer, NRE

2Skinngr R oH.——Chiefy-Sectien-38;- Rl

*Trah, L. N. « Reactor Engineer, NRR :

*Wert, Lo 0, -» Senior Resident Inspectur, Hatch

'Denotés.thdse attenaing the exit-ihtervieu on July le, 19¢) at the cunclusion
of the inspection,



UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION li
101 MARIETTA STREET,N.W.
ATLANTA, GEORGIA 30323

October 7, 1991

Docket Nos. 50-321, 50-366
License Nos. DPR-57, NPF-5

Georgia Power Company
ATTN: Mr. W. G. Hairston, III
Senior Vice President -
Nuclear Operations
P. 0. Box 1295
Birmingham, AL 35201

Gentlemen:

SUBJECT: NOTICE OF VIOLATION
(NRC INSPECTION REPORT NOS. 50-321/91-202 AND 50-366/91-202)

This refers to the inspection conducted by A. S. Gautam of this office on
June 10 - July 12, 1991, The inspection included a review of activities
authorized for your Hatch facility. At the conclusion of the inspection, the
findings were discussed with those members of your staff identified in the
report.

The report documenting this inspection was sent to you by letter dated
August 22, 1991,

Areas examined during the inspection are identified in the report. Within
these areas, the inspection consisted of selective examinations of procedures
and representative records, interviews with personnel, and observation of
activities in progress.

Based on the results of this inspection, certain of your activities appeared to
be in violation of NRC requirements, as specified in the enclosed Notice of
Violation (Notice). We are concerned about the violation because of the
examples of faflure to establish appropriate design control measures.

You are required to respond to this letter and should follow the instructions
specified in the enclosed Notice when preparing your response. In your
response, you should document the specific actions taken and any additional
actions you plan to prevent recurrence. After reviewing your response to this
Notice, including your proposed corrective actions and the results of future
inspections, the NRC will determine whether further NRC enforcement action is
necessary to ensure compliance with NRC regulatory requirements.

In accordance with 10 CFR 2,790 of the NRC's "Rules of Practice," a copy of
this letter and its enclosure will be placed in the NRC Public Document Room.



Georgia Power Company

2 October 7, 1991

The responses directed by this letter and the enclosed Notice are not subject
to the clearance procedures of the Office of Management and Budget as required
by the Paperwork Reduction Act of 1980, Pub. L. No. 96.511.

Should you have any questions concerning this letter, please contact us.

Enclosure:
Notice of Violation

cc w/encl:

R. P. McDonald, Executive Vice
President, Nuclear Operations

Georgia Power Company
P. 0. Box 1295
Birmingham, AL 35201

J. T. Beckham

Vice President, Plant Hatch
Georgia Power Company -

P. 0. Box 1295

Birmingham, AL 35201

H. L. Sumner

General Manager, Plant Hatch

Route 1, Box 439
Baxley, GA 31513

S. J. Bethay

Manager Licensing - Hatch
Georgia Power Company

P. 0. Box 1295
Birmingham, AL 35201

Ernest L. Blake, Esquire

Shaw, Pittman, Potts and
Trowbridge

2300 N Street, NW

Washington, D. C. 20037

(cc w/encl cont'd - see page 3)

Sincerely,

Wép A- M"’?

v
Caudle A. Julian, Chief
Engineering Branch
Division of Reactor Safety



Georgia Power Company

(cc w/encl cont'd)

Charles H. Badger

Office of Planning and Budget
Room 610

270 Washington Street, SW
Atlanta, GA 30334

Joe D. Tanner, Commissioner
Department of Natural Resources
205 Butler Street, SE, Suite 1252
Atlanta, GA 30334

Thomas Hi11, Manager

Radioactive Materials Program
Department of Natural Resources
878 Peachtree St., NE., Room 600
Atlanta, GA 30309

Chairman

Appling County Commissioners
County Courthouse

Baxley, GA 31513

Dan Smith
Program Director of

Power Production
Oglethorpe Power Corporation
100 Crescent Centre
Tucker, GA 30085

. Charles A. Patrizia, Esq.

Paul, Hastings, Janofsky & Walker
12th Floor

1050 Connecticut Avenue, NW
Washington, D. C. 20036

October 7,

1991



ENCLOSURE 1
NOTICE OF VIOLATION

Georgia Power Company Docket Nos. 50-321, 50-366
Hatch License Nos. DPR-57, NPF-5

During an NRC inspection conducted on June 10 - July 12, 1991, a violation of
NRC requirements was identified. In accordance with the "General Statement
of Policy and Procedure for NRC Enforcement Actions,” 10 CFR Part 2, Appendix C
(1991), the violation is listed below:

10 CFR Part 50, Appendix B, Criterion Ill, requires that design control
measures be provided for verifying or checking the adequacy of design,
such as by the performance of design reviews, by the use of alternate or
simplified calculational methods, or by the performance of a suitable
testing program.

Contrary to the above, the following deficiencies were identified:
S w.r @ Undervoltage protection for degraded grid voltage was not adequate
va. gymec to ensure that accident mitigating equipment would get sufficient
Ps vy gar A S voltage to perform their safety function (91-202-01).

W henine. b, A design review had not been performed to evaluate the impact of
o Aveecle wf measnsy 1oad additions and transformer tap changes on the undervoltage
tomon rowad . 0ores  Protection for the electrical distribution system (91-202-02).
c. Fault current relay protection on the five emergency diesel generator
Vaitre ¥ claocd output circuit breakers was incorrectly coordinated with the fault
oo f oY current relay protection on the downstream breakers (91-202-06),
d.  For 120-vVac and 125-Vdc circuits, coordination calculations included
Vool chotoof, several approved breaker/fuse configurations which may have resulted
by Ly t»2 i incorrect coordination between upstream breakers and downstream
PR fuses (91-202-07).

This is a Severity Level 1V violation (Supplement 1).

Pursuant to the provisions of 10 CFR 2.201, Georgia Power Company is hereby
required to submit a written statement or explanation to the U.S. Nuclear
Regulatory Commission, ATTN: Document Control Desk, Washington, D.C. 20555
with a copy to the Regional Administrator, Region II, and a copy to the NRC
Resident Inspector, Hatch within 30 days of the date of the letter transmitting
this Notice of Violation (Notice). This reply should be clearly marked as a
"Reply to a Notice of Violation" and should include [for each violation]:
(1) the reason for the violation, or, if contested, the basis for disputing
the violation, (2) the corrective steps that have been taken and the



Georgia Power Company ' 2 Docket Nos. 50-321, 50-366
Hatch ~ License Nos, DPR-57, NPF-5

results achieved, (3) the corrective steps that will be taken to avoid further
violations, and (4) the date when full compliance will be achieved. If an
adequate reply is not received within the time specified in this Notice, an
order may be issued to show cause why the license should not be modified,
suspended, or revoked, or why such other action as may be proper should not be
taken. Where good cause is shown, consideration will be given to extending the
response time.

FOR THE NUCLEAR REGULATORY COMMISSION

Condls A Spubitr

Caudle A. Julijan, Chief
Engineering Branch
Division of Reactor Safety

Dated at Atlanta, Georgia
this 7th day of October 1991



Georgia Fower Company

40 Inverness Center Parkway
et Ofiice Box 1295
sirmitisjaam, Alabama 35201
Jelephone 205 877-7279

J. T. Beckham, Jt.
vice President—Nuclear
Hatch Project

November 6, 1991

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

PLANT HATCH - UNITS 1, 2
NRC DOCKETS 50-321, 50-366

OPERATING LICENSES DPR-57, NPF-5

R SE_TO NOTJCE v

Gentlemen:

;9‘7%{ é;i4¢ reerr

A

Georgia Power

the southern elecirc system

HL-~1885
002371

In response to your letter of October 7, 1991 and in accordance with
the provisions of 10 CFR 2.201, Georgia Power Company (GPC) is providing
the enclosed response to the Notice of Violation associated with NRC
Inspection Report 91-202. A copy of this response is being provided to NRC
Region II for review. In the enclosure, a transcription of the NRC

vivlation precedes GPC's response.

Should you have any questions, please contact this office.

Sincarely,

T. Beckham, Jr.

%4/.(4/

JKB/cr
Enclosure: Response to Notice of Violation

cc: (See next page.)




Georgia Power A

U.S. Nuclear Regulatory Commission
November 6, 1991

Page Two

cc: Georgia r_Compan
Mr. H. L. Sumner, General Manager - Nuclear Plant
NORMS

sio s t
Mr. K. Jabbour, Licensing Project Manager - Hatch

U.S, Nuglear Regulatory Commission, Region II
Mr. S. D. Ebneter, Regional Administrator

Mr. L. D. Wert, Senior Resident Inspector - Hatch

002371

700775



ENCLOSURE

PLANT HATCH - UNITS 1, 2
- NRC DOCKETS 50-321, 50-366
OPERATING LICENSES DPR- 57, NPF-5
RESPONSE TO NOTICE OF VIOLATION

NRC INSPECTION REPORT 50-32]1/91-202;: 50-366/91-202

Violation 91-202

10 CFR Part 50, Appendix B, Criterion III, requires that design control
measures be provided for ver1fy1ng or check1ng the adequacy of design, such
as by the performance of design reviews, by the use of alternate or
simplified calculation methods, or by the performance of a suitable testing
program,

Contrary to the above, the following deficiencies were identified:

a. Undervoltage protection for degraded grid voltage was not adequate to
- ensure that accident mitigating equipment would get sufficient voltage
to perform their safety function (91-202-01).

b. A design review had not been performed to evaluate the impact of load
additions and transformer tap changes on the undervoltage protection
for the electrical distribution system (91-202-02).

c. Fault current relay protection on the five emergency diesel generator
output circuit breakers was incorrectly coordinated with the fault
current relay protection on the downstream breakers (91-202-06).

d. For 120-vac and 125-Vdc circuits, coordination calculations included
several approved breaker/fuse configurations which may have resulted in
incorrect coordination between upstream breakers and downstream fuses
(91-202-07).

This is a Severity Level IV violation (Supplement 1).

RESPONSE TO VIOLATIO
Admission or Denjal of the Vjolatjon

GPC agrees that items b, ¢, and d stated above are valid deficiencies and
occurred as described in the Notice of Violation. However, we believe item
a does not constitute a violation. The rationale for our conclusion is
provided in the response.

We emphasize that design control measures consistent with the requirements
of 10 CFR Part 50, Appendix B, Criterion III are in place to provide for
verifying or check1ng the adequacy of design. As noted in the Inspection
Report, the NRC inspection team reviewed the procedures, processes, and

002450
HL-1885 El



ENCLOSURE (Continued)

RESPONSE TO NOTICE OF VIOLATION
NRC INSPECT T _50- 91-202; 50- 9]-

guidelines governing design control measures, plant modifications, and
design calculations. The inspection team concluded the following:

1. The design evaluation review and approval processes are adequate and
comprehensive.

2. The engineering design and modification control processes are well
proceduralized.

3. Design changes were reviewed and approved in accordance with
established quality assurance/quality control controls.

4, GPC's procedures controlling documentation records and modification
work are generally complete and comprehensive.

Additionally, the NRC inspection team indicated that Plant Hatch provides a
very aggressive self-assessment effort.

The four deficiencies 1isted as examples in the Notice of Violation are
discussed below:

Example a is not considered a violation of NRC requirements.

The existing degraded grid protection scheme at Plant Hatch 1is in
accordance with GPC’s response to the NRC Generic Letter (GL) dated
June 2, 1977 concerning staff positions for degraded grid protection of
station electric distribution system voltages. The GL addressed compliance
with General Design Criterion 17. In GPC’s response, a range for nominal
offsite 1line voltages, which were evaluated and shown to adequately supply
the emergency loads, was established. Currently, the expected voltage
range for the offsite supply is evaluated on an annual basis to include
transmission system load and configuration changes since the previous
study. As part of the periodic offsite source voltage study, calculations
based on maximum and minimum plant and system load conditions are performed
to assure acceptable voltages for emergency systems. Also, load additions
to the essential buses are evaluated prior to installation under the Design
Change Request (DCR) process.

GPC’s methodology of using minimum and maximum acceptable voltage ranges
for the offsite power supply was reviewed and approved by the NRC.
Specifically, GPC’s system voltage study submitted to the NRC on
October 9, 1980 wused the minimum expected voltage for the offsite grid in
establishing the adequacy of plant voltage levels. At that time, a minimum
expected offsite source operating voltage of 98 percent of 230 kV was

002450
HL-1885 E2



ENCLOSURE (Continued)

RESPONSE TO NOTICE OF VIOLATION
NRC INSPECTION REPORT 50-321/91-202: 50-366/91-202

identified and established to ensure adequate bus voltages. To accommodate
higher expected transmission system operating voltages, tap changes were
made for the Statfion Auxiliary Transformers in 1986 and 1987. The present
minimum expected offsite source operating voltage is 101.3 percent of
230 kv. Using the present minimum expected source voltage, tap
connections, and load configurations, the minimum expected 1E system
voltages are, generally, slightly higher than the minimum voltages
submitted 1in 1980. Consequently, the level of undervoltage protection
determined to be sufficient in 1980 has been maintained.

The existing degraded grid undervoltage relay setpoints were approved by
the NRC in the Safety Evaluation Report (SER) dated May 6, 1982. The SER
affirmed compliance with staff positions for a second level of undervoltage
protection. GPC has consistently maintained compliance with the regulatory
requirements as established and approved. However, GPC and the NRC staff
are presently negotiating to identify a mutually acceptable method of
further improving the level of degraded grid protection at Plant Hatch.

EXAMPLE b:

Example b is considered a violation and occurred as described in the Notice
of Violation.

Reason for the Vjolatien

The violation was caused by the lack of a design document specifying lE
transformer tap settings. As a result, transformer tap changes were
implemented using Maintenance Work Orders (MWOs) instead of the DCR
process. Consequently, formal 10 CFR 50.59 safety evaluations were not
performed. Plant personnel and architect/engineer personnel failed to
realize the tap changes represented design changes.

The transformer tap changes were implemented consistent with GPC’s
methodology of establishing minimum and maximum ranges for offsite
voltages. Although formal 10 CFR 50.59 safety evaluations were not
performed, engineering studies and calculations were performed to evaluate
the voltage impact of plant load additions and safety-related transformer
tap changes. The current transformer tap settings were changed in
accordance with the recommendations resulting from the 1986 degraded grid
voltage study. Currently, this study is performed on an annual basis. The
study 1is performed in accordance with the requirements of the NRC Generic
Letter of August 8, 1979 entitled, “Adequacy of Station Electric
Distribution System Voltages."

002450 :
HL-1885 E3



ENCLOSURE (Continued)

RESPONSE TO NOTICE OF VIOLATION
NRC INSP ON REP - 9]1-202: 50- 9]-

Corrective S ic ve Been T nd th ult

In 1990 GPC identified the need to perform safety-related transformer tap
changes as part of the DCR process. Consequently, on 2/21/91, drawings
were 1issued to control changes to power transformer tap settings in
accordance with the DCR process, thereby requiring the performance of
formal 10 CFR 50.59 safety evaluations.

Corrective Steps Which Will Be T to Avoid Furt Viola

Specific information for approximately 20 Class 1E low-voltage transformers
has not been 1included 1in the new drawings. The necessary research and
plant walkdowns will be performed to verify the remaining I1E transformer
tap settings. Transformer inspections which do not require deenergization
will be complete by 3/31/92. Examinations of transformers that require
deenergization will be complete by the end of the next refueling outage for
each unit. Drawings will be updated as necessary.

Date When Refueling Full Compliance Will Be Achieved

Full compliance for accessible transformer will be achieved by 3/31/92 when
drawings will be issued. The remaining transformers will be included on
the drawings by the next refueling outage. This will require the
pﬁrformance of 10 CFR 50.59 safety evaluations for future transformer tap
changes.

Example ¢ is considered a violation and occurred as described in the Notice
of Violation.

Reason for the Violation

The violation was caused by personnel error. GPC protection engineering
personnel did not sufficiently evaluate the coordination of the EDG
overcurrent protection relays with the protective relays for the downstream
circuit breakers. Additionally, GPC protection engineering personnel
failed to identify the Incorrect coordination during their review of the
Appendix R Fire Protection Study which was performed in 1985. GPC
personnel did not sufficiently evaluate the coordination scheme to ensure
the required coordination was achieved.

As discussed during the inspection, the overcurrent relay protection on the
five emergency diesel generator (EDG) output <circuit breakers was
functionally coordinated with the relay protection on the downstream

002450
HL-1885 E4
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ENCLOSURE (Continued)

RESPONSE TO NOTICE OF VIOLATION
R ON R -321/91-202: 50-366/91-20

breakers, with the exception of postulated faults such as a high impedance
fault, a sluggish motor start with extended current draw near locked rotor
current, or a continuous locked rotor condition on the associated 4160-V
pum? motors. These type scenarios are evaluated under single-failure
analyses.

The sing1e—fai1ure criterion applicable to this issue is based on ANSI/ANS
52.1, "Nuclear Safety Criteria for the Design of Stationary Boiling Water
Reactor Plants."” Section 3.2.]1 states:

The single failure criterion requires that the plant be capable of
achieving (1) emergency core reactivity control, (2) emergency
core and containment heat removal and (3) containment isolation,
integrity, and atmospheric cleanup given an initiating occurrence
plus an independent single failure of a nuclear safety related
component in any one of the systems required to support directly
or indirectly these three nuclear safety functions (i.e. only one
single fallure need to be assumed in the plant nuclear safety
related equipment for any initiating occurrence).

ANSI/ANS 52.1 1s related to the specific question as follows:

For a given initiating occurrence, GPC is required to ensure no single
equipment failure will prevent adequate core cooling or adversely affect
containment integrity. The failure is not specifically stated; therefore,
the failure of any single piece of equipment must be considered credible.
For Plant Hatch, one of the 1imiting single failures is the total loss of
an EDG. The hypothetical loss of an EDG can be from any cause. An EDG
failure may be initiated by several different sources; for example, from a
start signal failure or a fault on the load side of a 4-kV breaker, or
other component failures.

The loss of an EDG is an analyzed event. All Appendix K requirements are
satisfied, and containment integrity is not violated. The key issue for
single failure is that it may occur prior to, during (simultaneously), or
subsequent to the initiating (accident) event. The scenario must be
analyzed for the most severe chronological occurrence of events so the
plant successfully achieves mitigation of the accident.

While the loss of an €DG due to 1less than fully adequate breaker
coordination is an undesirable event, GPC maintains that such a scenario is

within the ligensing basis of the plant.

002450
HL-1885 ES



ENCLOSURE (Continued)

RESPONSE TO NOTICE OF VIOLATION
NRC_INS R - -202; 50-366/91-20

Corrective Steps Which Hav Taken and the Results Achieve

Design Change Requests 91-124 and 91-125 were implemented on 7/12/91 to
revise the settings on the diesel generator output breakers to correctly
coordinate the protective devices.

Corrective Steps Which Will Be Taken to Avoid Further Violations

No further corrective actions are required.
Date W F mpliance Will Be Achiev

Full compliance was achieved on 7/12/91 when DCRs 91-124 and 91-125 were
implemented.

XAM

Example d is considered a violation and occurred as described in the Notice
of Violation.

Reason for the Violation

The violation was caused by personnel error. Electrical calculation No. 87
(Bechtel), Revision 3, dated January 8, 1990, identifies various acceptable
configurations between existing upstream circuit breakers and downstream
fuses for 120-Vac and 125-Vdc control circuits. Although no use of this
calculation to select new fuse/breaker combinations is beljeved to exist,
the 1intended us of the coordination tables was not adequately defined, and
could have been misinterpreted. This calculation is not a basis for
selecting fuse/breaker combinations in circuits where coordination is
mandatory (i.e., Appendix R).

Correctiv s Whic Been n_an . ul hi

Electrical calculation No. 87 has been revised to clearly state its scope
and purpose. The revision ensures that further reviews, if required, will
be performed when undertaking coordination studies using this calculation.

Additionally, a review was performed during the inspection and it is
believed that the area of concern (overlapping of trip curves at relatively
high fault levels) does not apply to any actual plant circuits.

002450
HL-1885 E6
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ENCLOSURE (Continued)

| RESPONSE TO NOTICE OF VIOLATION
NRC 0 0- 91-202; 50-3 1-20

Corrective Steps Which Wi e Taken to Avoid Further Yiolatio

A review of the calculation will be performed to ensure it did not result
in misapplications which cause an inappropriate level of coordination.
This action will be complete by 3/31/92.  Appropriate A/E personnel have
been. _c?unseled regarding the need for correctly translating design
information,

Date When Full Compliance Will Be Achieved

Full compliance was achieved on 10/30/91 when Electrical Calculation No. 87
was revised to more clearly state its scope and purpose.

002450
HL-1885 E7
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GEORGIA POWER COMPANY

PLANT E. 1. HATCH

DEGRADED GRID ISSUES

NOVEMBER 16, 1992

INTRODUCTION'

BACKGROUND AND

- CURRENT STATUS

OFFSITE POWER SYSTEM

OPTIONS CONSIDERED

SUMMARY

OPEN DISCUSSION

S.J. BETHAY

S.J. BETHAY

M. B. MILLER

T. 0. ANDERSON

J. D. HEIDT



I.

II.

GEORGIA POWER COMPANY
PLANT E. 1. HATCH
DEGRADED GRID ISSUES
NOVEMBER 16, 1992

SUMMARY

GPC'S SOLUTION INTEGRATES THE REQUIREMENTS

FOR ELECTRICAL DESIGN, PLANT OPERATIONS AND
SYSTEM OPERATIONS.

THE METHODS IN PLACE PROVIDE AN ADEQUATE
LEVEL OF SAFETY, AND IN SOME SCENARIOS, A
HIGHER LEVEL OF SAFETY WHEN COMPARED TO
AUTOMATIC CONTROLS.

RELIABILITY OF THE SOUTHERN ELECTRIC
SYSTEM

SOUTHERN COMPANY SYSTEM CONTROL POLICIES

AND PROCEDURES

10-8 PROBABILITY OF DEGRADED VOLTAGE
CONDITIONS (<101.3%)

AN ORDERLY, FAST SHUTDOWN IS PREFERABLE

TO AN AUTOMATIC OR SELF INDUCED REACTOR
ISOLATION TRANSIENT

ADVERSE SYSTEM IMPACT FROM AUTOMATIC
DISCONNECT

FURTHER ENHANCEMENTS ARE NOT COST
BENEFICIAL



GEORGIA POWER COMPANY
PLANT E. I. HATCH
DEGRADED GRID ISSUES
NOVEMBER 16, 1992

ISSUE S ARY

I. DURING SUSTAINED DEGRADED GRID CONDITIONS
AT OR SLIGHTLY ABOVE THE CURRENT SETPOINT,
THE UNDERVOLTAGE PROTECTION WAS NOT
CONSIDERED ADEQUATE TO ENSURE SAFETY-
RELATED EQUIPMENT AT 600 VOLTS AND BELOW
WOULD BE SUPPLIED WITH ADEQUATE VOLTAGE.

e  LOCA ACCIDENT CONDITIONS CONCURRENT
WITH A DEGRADED GRID.



HYPOTHETICAL
ALARM / TRIP RANGES

MIN EXPECTED
VOLTAGE

ALARM
SETPOINT

TRIP
SETPOINT

MIN REQUIRED
VOLTAGE




|104.9

103.5

101.3

230KV

DEADBAND

Y.16KV

DN

96.7 EXP

91.4 REQ

91.14 EXP
30.8 REQ

88.3u

92

ALARM




TRIP



GEORGIA POWER COMPANY
PLANT E. I. HATCH
DEGRADED GRID ISSUES
NOVEMBER 16, 1992

GPC OBJECTIVES

I. ENSURE THE PLANT IS ADEQUATELY PROTECTED FROM
UNDERVOLTAGE CONDITIONS.

e ASSESS THE LEVEL OF SAFETY PROVIDED BY THE
CURRENT SYSTEM

e IDENTIFY AVAILABLE OPTIONS

e DETERMINE IF IMPROVEMENTS ARE FEASIBLE

" II. ENSURE OFFSITE POWER IS PRESERVED AS THE
PREFERRED SOURCE.

'III. DEVELOP AN INTEGRATED APPROACH CONSIDERING
THE ELECTRICAL DESIGN REQUIREMENTS, SYSTEM
OPERATION AND PLANT OPERATION.

IV. AN UNDERVOLTAGE RELAY SETPOINT WITHIN THE
NORMAL SYSTEM OPERATING RANGE IS
UNACCEPTABLE.



GEORGIA POWER COMPANY
PLANT E. 1. HATCH
DEGRADED GRID ISSUES
NOVEMBER 16, 1992

GPC OBJECTIVES (CONTINUED)

V. AN ORDERLY, FAST REACTOR SHUTDOWN IS
PREFERABLE TO AN AUTOMATIC ISOLATION OR SELF

INDUCED REACTOR ISOLATION TRANSIENT WITHOUT
OFFSITE POWER.

o SYSTEM OPERATORS SHOULD BE ALLOWED TO
QUICKLY MITIGATE A DEGRADED GRID
TRANSIENT TO AVOID AN UNNECESSARY
ISOLATION TRANSIENT AND A FURTHER
CHALLENGE TO GRID STABILITY.

e SYSTEM OPERATIONS SHOULD ASSESS THE
CHALLENGE TO THE GRID AND DETERMINE IF
QUALITY OFFSITE POWER CAN BE MAINTAINED.

V1. ENSURE RESOLUTION DOES NOT RESULT IN AN
ACTUAL DECREASE IN OVERALL SAFETY.



I.

Il.

GEORGIA POWER COMPANY
PLANT E. 1. HATCH
DEGRADED GRID ISSUES
NOVEMBER 16, 1992

CRITERIA

RISKS ASSOCIATED WITH AN AUTOMATIC SHUTDOWN

MUST BE BALANCED WITH THE RISKS ASSOCIATED WITH
CONTINUED OPERATION.

RISKS ARE ASSIGNED AS A FUNCTION OF:

THE RELIABILITY OF THE SOUTHERN ELECTRIC
SYSTEM'S GRID VS. RELIABILITY OF ONSITE POWER

THE SOUTHERN ELECTRIC SYSTEM'S GRID

- MONITORING AND SINGLE FAILURE ANALYSIS

CAPABILITIES VS. SETPOINT CONTROLS

THE EXTREMELY LOW PROBABILITY OF DEGRADED
VOLTAGE AT PLANT HATCH VS. THE POSSIBILITY OF

- SPURIOUS REACTOR ISOLATION TRANSIENTS ON THE

PLANT

THE PROBABILITY OF OFFSITE VOLTAGE FALLING
BELOW 101.3% IS 4.3x1o-8

THE ANTICIPATED DURATION OF A DEGRADED GRID
CONDITION

THE POTENTIAL EFFECT OF BRIEF DEGRADED VOLTAGE
ON PLANT EQUIPMENT VS. THE EFFECT FROM AN
ISOLATION TRANSIENT WITH 3 BUSSES AVAILABLE ON
ONE UNIT AND 2 BUSSES ON THE OTHER

THE SYSTEM IMPACT OF SEPARATING 1600MW FROM A
DEGRADED GRID
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ACTIONS COMPLETED

L.

II.

111

IV.

HARDWARE AND SETPOINT CHANGES HAVE BEEN
INVESTIGATED.

WORKED WITH SYSTEM OPERATIONS TO GAIN AN
UNDERSTANDING OF:

e THE GRID MONITORING AND SINGLE FAILURE
ANALYSIS CAPABILITIES

e SYSTEM OPERATING PROCEDURES THAT ENSURE
ADEQUATE VOLTAGE IS MAINTAINED

e THE SYSTEM CONDITIONS WHICH WOULD HAVE

TO OCCUR TO PRODUCE DEGRADED VOLTAGE AT
PLANT HATCH

INSTALL ANTICIPATORY ALARMS.

FORMALIZED ANTICIPATORY ACTION - BOTH
ONSITE AND OFFSITE.

FORMALIZED COMMUNICATIONS WITH SYSTEM
OPERATIONS.

IMPLEMENTED AN OPERATING ORDER TO ENSURE THE

REACTOR IS QUICKLY BROUGHT TO A CONDITION OF
GREATER SAFETY.

e PROVIDES ACTIONS CONSISTENT WITH TECHNICAL

SPECIFICATIONS ACTIONS FOR FAILURE OF ALL DIESEL
GENERATORS |
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GEORGIA POWER COMPANY
"PLANT E. L. HATCH
DEGRADED GRID ISSUES
NOVEMBER 16, 1992

IF 230KV SYSTEM FAILS BELOW 101.3% |

RECEIVE LOW VOLTAGE ALARM

NOTIFY CONTROL ROOM AT PLANT HATCH '
PUT CAPACITOR BANKS ON

TURN SHUNT REACTORS OFF

PUT COMBUSTION TURBINES (McMANUS) IN
SERVICE

BRING OUT OF SERVICE ELEMENTS BACK
TO SERVICE

REDUCE LOAD



GEORGIA POWER COMPANY
PLANT E. I. HATCH
DEGRADED GRID ISSUES
NOVEMBER 16, 1992

CONCEPTUAL MODIFICATIONS APPROXIMATE COST
I. TAP CHANGES $ 250,000
II. NEW RELAYS, CABLE $ 500,000 - $1 MILLION
AND /OR EQUIPMENT |
CHANGE OUT
(Il. NEW LOAD SHED /BUS $1-2 MILLION

TRANSFER SCHEMES

IV. RE ANALYSIS OF EXISTING $1-2MILLION
LOAD AT LOWER VOLTAGE

V. NEW MAJOR EQUIPMENT $ 10 MILLION
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GEORGIA POWER COMPANY
PLANT E. 1. HATCH
DEGRADED GRID ISSUES
NOVEMBER 16, 1992

SUMMARY

I. GPC REQUESTS NRC APPROVAL OF ADMINISTRATIVE
IMPLEMENTATION OF BRANCH TECHNICAL POSITION PSB-1.

II. GPC'S SOLUTION INTEGRATES THE REQUIREMENTS FOR
ELECTRICAL DESIGN, PLANT OPERATIONS AND SYSTEM
OPERATIONS.

III. THE METHODS IN PLACE PROVIDE AN ADEQUATE LEVEL
OF SAFETY, AND IN SOME SCENARIOS, A HIGHER LEVEL
OF SAFETY WHEN COMPARED TO AUTOMATIC CONTROLS.

e RELIABILITY OF THE SOUTHERN ELECTRIC SYSTEM

SOUTHERN COMPANY SYSTEM CONTROL POLICIES AND
PROCEDURES

10-8 PROBABILITY OF DEGRADED VOLTAGE CONDITIONS
(<101.3%)

AN ORDERLY, FAST SHUTDOWN IS PREFERABLE TO AN

AUTOMATIC OR SELF INDUCED REACTOR ISOLATION
TRANSIENT

ADVERSE SYSTEM IMPACT FROM AUTOMATIC
DISCONNECT

1V. FURTHER ENHANCEMENTS ARE NOT COST BENEFICIAL
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J.T. Beckham, Jr. Georgia Power

Vice Presidant - Nuclear
" Hatch Project 1he seutnern e-s00r.y §y57e

November 22, 1993 -
Docket Nos. 50-321 HL-4440
50-366

Tac No. 80948

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Edwin 1. Hatch Nuclear Plant
Degraded Grid Protection

Gentlemen:

On previous occasions, Georgia Power Company (GPC) representatives and the Nuclear
Regulatory Commission (NRC) staff have held meetings and telephone conference calls to
discuss the performance and protection of safety-related equipment at the Edwin 1. Hatch
Nuclear Plant during postulated degraded grid voltage conditions. The degraded grid
protection issue resulted from an electrical distribution system functional inspection which
was completed on July 12, 1991,

During these meetings and conference calls, GPC discussed the objectives, criteria, and
actions taken to resolve the degraded gnd issue at Plant Hatch. GPC has assessed the
level of safety provided by the current system and investigated options and potential
modifications to upgrade the existing system. As a result, GPC has determined that the
existing degraded grid protection provides adequate protection and is in accordance with
the provisions of an NRC Safety Evaluation Report issued on May 6, 1982. Additionally,
the degraded grid protection has been augmented by the installation of anticipatory alarms
and an abnormal operating procedure. Consequently, the extensive plant modifications
required to eliminate the narrow voltage deadband are unnecessary and unwarranted.
Modifying the plant in this manner is unnecessary as there is no discernible increase in the
protection of the health and safety of the public.

As described in the enclosure, GPC's analysis of the degraded grid protection system
determined that the evaluation requires consideration of several inputs. The principal
inputs involved are the electrical requirements of safety-related equipment, the reliability
of the offsite power supply, the potential adverse effects to the plant caused by an
unnecessary disconnect from the offsite power source, and the extremely low probability
- of a sustained degraded grid concurrent with a loss of coolant accident (LOCA).
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U.S. Nuclear Regulatory Commission ~Page Two
November 22, 1993

Because of the offsite system monitoring, contingency analysis, and transmission system
design and operation, the occurrence of a sustained degraded grid condition requiring
disconnect, concurrent with a LOCA, is not considered a credible event. Additionally, the
existing narrow range between the minimum expected voltage and the voltage required for
LOCA loads is insufficient to allow an increase in the undervoltage relay setpoints.
Consequently, an increase in the undervoltage relay setpoints would likely result in an
unnecessary and unwanted disconnect from offsite power during a LOCA. The possibility
of spurious disconnects would also be increased. In order to increase the available range
between the minimum expected and minimum required voltage, a large investment in
extensive plant modifications would be required. Also, replacing the existing CV-7 inverse
time relays with discrete time relays at the existing setpoint would not resolve the
deadband issue. Given the adequate level of safety provided by the existing system, GPC
does not consider such expenditures to be warranted or necessary. Consequently, GPC
does not consider further actions to be necessary. '

The enclosure provides additional details regarding GPC's evaluation and formal
documentation of the positions expressed by GPC in discussions with the NRC staff.
Upon review, GPC is requesting NRC staff concurrence with these actions as representing
closure for the degraded grid issue at Plant Hatch.

Sincerely,

. T. Beckham, Jr.
JKB/cr
004440

Enclosure; Degraded Grid Voltage Protection

cc: (See next page.)
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U.S. Nuclear Regulatory Commission
November 22, 1993

cc:  Georgia Power Company
Mr. H. L. Sumner, Nuclear Plant General Manager

NORMS

U.S. Nuclear Regulatory Commission, Washjngton, D.C.
Mr. K. Jabbour, Licensing Project Manager - Hatch

U.S, Nuclear Regulatory Commission, Region JI

U
D. Ebneter, Regional Administrator
D. Wert, Senior Resident Inspector - Hatch

Mr. S.
Mr. L.

Page Three



Enclosure

Edwin I. Hatch Nuclear Plant
Degraded Grid Voltage Protection

Background

The existing degraded grid undervoltage protection system and setpoints were established
and approved in response to a Nuclear Regulatory Commission (NRC) generic letter
issued on June 2, 1977. During the Summer 1991 Electrical Distribution System
Functional Inspection at Plant Hatch, the NRC inspection team questioned whether, under
postulated degraded grid conditions, the setpoints of the undervoltage relays on the 4160
volt safety-related buses were too low to prevent the voltage on the 600 volt and 208 volt
buses from dropping below minimum required voltages prior to disconnecting from the
offsite power system. In response to this issue, Georgia Power Company (GPC)
implemented an Operating Order as an interim measure. As a result of subsequent
discussions with the NRC staff, one permanent modification to the degraded grid
undervoltage protection system, as established in 1982, has been implemented to augment
the protection provided. This modification installed an anticipatory alarm to alert plant
operators of marginal voltages and augments the existing transmission system voltage
monitoring scheme. Additionally, the provisions of the operating order have been
incorporated into a permanent plant procedure.

Origin of the Issue

The requirements for undervoltage relay protection originated as the result of an event at
Northeast Utilities' Millstone Unit 2. On July 5, 1976, several 480 volt motors failed to
start following a trip of Millstone Unit 2. The failure to start was the result of blown
control power fuses on the individual motor controllers. An investigation at Millstone
showed that the offsite power voltage dropped approximately S percent from 352 Kv to
333 Kv subsequent to the trip of the Millstone unit. The voltage drop reduced the control
power and voltage within the individual 480 volt controllers to a voltage which was
insufficient to actuate the contactors. As a result, the control power fuses were blown
when the 480 volt motors were signaled to start.

At the time, Millstone's undervoltage protection consisted of only loss of offsite power
undervoltage relays to separate the plant from the grid and initiate the onsite power
sources. Millstone's initial corrective action was to raise the setpoint of these relays.
However, this action was later considered inappropriate when the voltage dropped below
the setpoint during starting of a large circulating water pump and de-energized the
emergency buses. :

HL-4440 E-1
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GPC provided an initial response on July 22, 1977, and additional information and
Technical Specifications changes on October 9, 1980 and May 21, 1981. GPC submitted
modified Technical Specifications changes on October 2, 1981 and December 2, 1981,
Additional information is contained in GPC's submittals dated September 17, 1976;
January 12, 1982; and January 26, 1982. Also, a brief description of the electrical
distribution system for Plant Hatch is provided in Attachment 1.

GPC's methodology in addressing the NRC positions used the maximum plant loading
conditions to determine the minimum expected voltage from the offsite power supply. At
the time, the minimum expected value was 98 percent of 230 kV. Periodic, later
evaluations have been performed to revise the minimum expected value as needed. GPC
recalibrated one set of undervoltage relays to initiate transfers of the offsite power source
to protect against a degraded grid. The Technical Specifications amendment request
pertaining to degraded voltage protection was reviewed by the NRC staff and approved by
letter dated May 6, 1982.

EDSFI] and Degraded Voltage Protection Reevaluation

An electrical distribution system functional inspection (EDSFI) was performed at Plant
Hatch from June 10 through July 12, 1991. The NRC team determined that during a
postulated design basis loss of coolant accident concurrent with the 4160 volt bus voltage
in a narrow 3% band between 91 percent (3786 volts) and 88.34 percent (3675 volts),
certain class 1E loads at voltage levels of 600 volts and below may not receive sufficient
voltage. The NRC EDSFI team did not agree with GPC's methodology which established
a minimum expected value for offsite power to ensure adequate voltage and concluded
that the automatic degraded grid protection was not adequate.

By letter dated October 7, 1991, the NRC issued a Level IV violation stating that the
automatic undervoltage protection for degraded grid voltage was not adequate to ensure
that accident mitigating equipment would receive sufficient voltage to perform their safety
function. By letter dated November 6, 1991, GPC denied the violation associated with
degraded grid protection. GPC concluded that a violation of NRC requirements did not
exist based on the following:

HL-4440 E-3
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1. The existing degraded grid protection scheme at Plant Hatch is in accordance with
GPC's response to the NRC Generic Letter dated June 2, 1977. As part of GPC's
response to the NRC staff positions concerning degraded grid protection, a range for
offsite voltage was established and shown to adequately supply emergency loads.

2. Compliance with the method of using the minimum expected voltage for the offsite
grid in establishing the adequacy of plant voltage levels has been maintained. In the
original voltage study submitted to the NRC on October 9, 1980, a minimum offsite
source operating voltage of 98 percent of 230 kV was expected. At that time, the tap
setting for transformer "D" was 1.0 p.u. (i.e., for a system voltage of 98% of 230 kV
the corresponding voltage on the 4160 V buses for no-load conditions was 98% of
4160 V). The current minimum expected value is 101.3 percent of 230 kV. However,
the increase was not a result of load additions to the plant. Rather, the change was
necessary to accommodate higher expected transmission system operating voltages.
Consequently, tap changes were made for the startup transformers in 1986 and 1987.
Presently, the tap setting for transformer "D" is 1.025 p.u. (i.e, for a system voltage of
101.3% of 230 kV the comresponding voltage on the 4160 V bus for no-load
conditions is 98.8% of 4160 V). Using the present minimum expected source voitage,
tap connections, and Joad configurations, the expected IE system voltages are,
generally, slightly higher than the bus voltages submitted in 1980.

3. The existing degraded grid undervoltage relay setpoints were approved in the Safety
Evaluation Report dated May 6, 1982. The SER affirmed compliance with staff
positions for a second level of undervoltage protection.

4. Given the elapsed time since the original submittal in 1980, GPC has reevaluated the
adequacy of the degraded grid protection at Plant Hatch. GPC's objectives were to
assess the level of safety provided by the current system, investigate available options,
and determine if improvements are feasiblee GPC has concluded that the existing
protection is adequate, raising the undervoltage relay setpoints is not feasible, and
replacing the CV-7 relays with discrete time relays would represent a marginal to
safety improvement. This conclusion is based on the following:

A. The event at Millstone was significant in that a plant trip and the corresponding
loss of electrical generation resulted in a sustained degraded offsite power supply
without operator awareness of the event. However, significant differences exist
between Plant Hatch and Millstone. The Southern electric system employs state-

HL-4440 E-4
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of-the art monitoring and contingency analysis systems for the electric grid on a
real time basis. System operators ensure that adequate voltage is provided and the
contingency analysis’ feature allows system operation to predict adverse affects
from postulated system failures. Based on the contingency analysis results, system
operators configure the offsite power system such that a worst case postulated
failure can occur without adversely affecting the minimum required voltage. If the
230 kV system were to fall below the current minimum expected value of 101.3
percent, the switchyard design and offsite system design allows system operators
to quickly mitigate a dynamic voltage excursion. Such an event actually occurred
in March 1993 which is discussed later. This design allows the following actions
to occur if the system were to fall below 101.3 percent. These following actions
should be performed by system operators within approximately 10 minutes.

« System operators receive low voltage alarm.
« System operators notify the control room at Plant Hatch.

e The 162 MVAR capacitor bank on the 230 kV switchyard is switched on (if
off). .

e The 150 MVAR shunt reactors on the S00 kV line are turned off (if on).

o Capacitor banks in the surrounding area are turned on (if off).

o Combustion turbines at Plant McManus are placed in service.

These actions are normally capable of improving the 230 kV wvoltage by
approximately 2 to 4 percent. If these actions are not sufficient, system operators
will take the following actions: '
¢ Out of service elements are brought back on line.

e System load (external or intemnal) is reduced.

Consequently, based on the system monitoring capabilities, contingency analysis
capabilities, operation of the system such that a postulated worse case failure will
not impact the offsite voltage below the minimum required, and the ability for

system operators to quickly restore a dynamic voltage excursion, the event at
Millstone is not considered applicable to Plant Hatch.

HL-4440 E-5



e o S i ] T A W 3 B SR N rTOR

Enclosure
Degraded Grid Voltage Protection

B. Because of the offsite system monitoring capabilities and design, a sustained
degraded grid does not represent the most probable event. Rather, a dynamic
voltage excursion lasting less than 10 minutes is more likely. Consequently, the
degraded voltage protection at Plant Hatch provides adequate assurance of plant
safety for this type of event. For a dynamic voltage excursion, GPC has
determined that disconnecting both units from the offsite power supply and
introducing dual unit scrams and reactor isolation transients through automatic
undervoltage relays would be adverse to safety. GPC initially issued an Operating
Order which identified specific actions to be taken if the system operators are in
jeopardy of not maintaining voltages within the required operating range. The
actions consist of restoring any inoperable emergency diesel generators (EDGs),
limiting maintenance or surveillance of important onsite electrical equipment,
closely monitoring voltage levels on the six 4160 volt safety-related busses, and
informing plant management. The Operating Order also specified actions to be
performed if the 4160 volt essential busses fall below the minimum acceptable
voltage. These actions include initiation of a one hour Limiting Condition of
Operation (LCO) to restore safety-related bus voltages, notification of
management, and an orderly plant shutdown if voltage is not restored. The actions
specified in the operating order have been incorporated into abnormal operating
procedure 34AB-S11-001-0S, "Operation With Degraded System Volage.”
Operators receive training relative to the actions specified in the procedure through
the normal operator training and operator requalification training on abnormal
operating procedures.

This alternate method allows system operators to quickly restore a degraded grid to avoid
an unnecessary isolation transient, further degradation of the offsite power supply to the
plant, adverse impacts to neighboring utilities and other interconnected plants, when the
offsite power is undergoing a temporary voltage excursion and is not in actua! jeopardy.

An event as described above actually occurred at Plant Hatch on Sunday, March 14, 1993.
During that weekend, record snow accumulations, along with high winds were occurring
within the Southern Electric System. This was resulting in significant outages due to
failures of local distribution networks. During this time, specifically on March 14, 1993 at
10:04 a.m., Florida Power Corporation's Crystal River Unit 2 tripped. The loss of
generation within the Florida grid caused a dynamic voltage excursion within the Southern

H1.-4440 E-6
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Electric grid. The Hatch switchyard voltage dropped to 215 kV (93 percent) in
one second and stabilized at 223 kV (97 percent) in approximately 6 seconds. At
10:05 a.m., with the Hatch switchyard voltage at 223 kV and recovering, Crystal
River Unit 4 tripped. The second loss of generation resulted in a voltage drop to
218 kV (95 percent). At 10:06 a.m. the Southem Company Power Control-
Center contacted the Florida Power Control Center to assess the conditions
causing the voltage excursion and the condition of the Florida grid. Southern
Company was informed of the situation and confirmed that the Florida system was
bringing up generation to stabilize the power flow from the Southern System to
Florida's grid. Approximately 1.5 minutes after Crystal River Unit 4 tripped, the
Hatch capacitors were manually closed and the voltage began a steady recovery.
The combined voltage excursion from both the Crystal River Unit 2 and Unit 4
trips lasted approximately 6.5 minutes.

GPC's review of the event concluded that the system performed as expected given
the transmission system failures caused by the snow storm and nearly simultaneous
unit trips at Florida Power. The loss of generation within the Florida System
caused a voltage depression throughout the south Georgia area as the power flow
from the Southem System to the Florida System increased to replace the lost
generation. The actual effect or drop in voltage on the 4160 volt busses at Plant
Hatch is not available, however, none of the anticipatory degraded grid alarms
actuated indicating that the voltage did not drop below the minimum required for
normal operation for a sufficient time to exceed the relay's time delay.

As part of the review, GPC identified a discrepancy relative to communication
between the system operators and the Hatch control room. Specifically, system
operators did not notify the Hatch control room that the 230 kV voltage had
dropped below the minimum value until after the voltage had been restored.
Technically, both units should have been in a one hour to restore LCO as specified
by the operating order. The notification did not occur as system operations had
concluded that the system was not in jeopardy, the voltage excursion was quickly
being restored, and the brief time of the excursion. Corrective actions have been
taken to clarify this requirement and assure proper communications.

HL-4440 E-7
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This event demonstrates that the existing degraded grid protection for Plant Hatch
is consistent with GPC's objectives.

e The plant was adequately protected from an undervoltage condition as no
alarms were actuated and no adverse effects were evident.

e The offsite power source was preserved as the preferred source. While a short
term dip in voltage occurred, the integrity of the system was not in jeopardy
and a disconnect was not warranted.

« The situation was not further exascerbated by the unnecessary removal from
the grid of Unit 1's approximately 800 megawatts. (Unit 2 was in a fuel
reconstitution outage). Accordingly, the Southern Electric System was able to
provide support to the Florida Power System as needed.

o If the setpoint for the degraded grid relays had been raised, a trip of Unit 1
probably would not have occurred. However, the possibility of an unnecessary
disconnect would have been increased due to possible setpoint drift.
Consequently, GPC's objective of avoiding an unnecessary reactor isolation
transient was met.

The actual event supported GPC's integrated approach to evaluating degraded grid
protection which considered the electrical design requirements, plant operation,
and system operation. In the event, the plant's electrical equipment was not
adversely impacted by the voltage excursion, the plant continued to support the
gnrid, the Southern Electric grid was able to support a neighbor utility and its
public, and the plant was able to remain on offsite power. However, the
application of automatic controls or prescriptive actions, in this event, could have
been adverse to safety as the possibility of unnecessarily disconnecting the plant
from the offsite power supply would have been increased, the possibility of
unnecessary reactor isolation transients would have been increased, and the
possibility of unnecessary load reductions/blackouts within the Southern Electric
and Florida Power service areas would have been increased.

C. GPC has investigated options and potential modifications to improve the existing
system. Based on the results, GPC has concluded that modifications in addition to -
the anticipatory alarms recently installed are not desirable. This conclusion is
based on the following:

HL-4440 E-8
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To meet a hypothetical alarm/trip range scheme as shown on Attachment 2, a large
investment in major equipment and/or extensive plant modifications would be
required. GPC has estimated the cost at approximately 10 million dollars. Given
the level of safety provided by the existing system, such an expenditure is not
warranted.

Because of'the existing narrow range between the voltage expected with the offsite
power at 101.3 percent and the minimum required for LOCA loads, it would not
be advisable to raise the setpoints for the undervoltage relays on the E, F, and G
4160 volt busses. As shown in the voltage diagrams for the safety-related 4160
volt buses provided as Attachment 3, the G bus on Unit 1 represents the bus with
the most narrow range between the minimum expected and the minimum required
voltage. With the offsite power at 101.3 percent and loads associated with
mitigating a design basis LOCA being supplied, the G bus is expected to be at
91.14 percent. However, the minimum required to ensure adequate voliage is
supplied is 90.8 percent. Consequently, a band of 0.34 percent is available. Since
the most accurate undervoltage relay evaluated has an accuracy of approximately
1.25 percent, the trip may occur within the expected voltage. This could result in
an unnecessary and unwanted disconnect from offsite power during a LOCA which
is contrary to applicable NRC staff positions for minimizing the unavailability of
the offsite power source. Due to the narrow band, the anticipatory degraded grid
alarm recently installed is expected to annunciate if the grid is at 101.3 percent
concurrent witha LOCA. Raising the undervoltage relay setpoint would introduce
a consequence which is contrary to the NRC staff positions for degraded voltage
protection.  As stated previously, increasing the range between the minimum
expected and minimum required voltages as shown in Attachment 2 would require
purchasing major equipment and/or extensive plant modifications. Given the
existing level of protection and the cost for installing new starup transformers,
plant modifications, or switchyard equipment, the improvement would be costly
and minimal to safety improvement.

GPC has also investigated the benefits associated with replacing the existing CV-7
inverse time relays with discrete time relays without raising the setpoint. While
new relays could resolve the concern relative to potentially excessive delays in the
transfer of the 4160 volt bus to the onsite power supply once the setpoint is
reached, new relays will not provide a resolution to the deadband issue. The
setpoint for the new relays would be the same as the existing setpoint and the

HL-4440 E-9




Enclosure
Degraded Grid Voltage Protection

minimum required voltage would be unaffected. Given that the substantive issue
of the deadband would not be resolved, GPC considers the installation of discrete
time relays to be an unwarranted expenditure.

Conclusion

GPC's analysis of the degraded grid protection concluded that the evaluation requires
consideration of several inputs. The primary inputs into GPC's evaluation involved:

"« The electrical requirements of safety-related equipment.

¢ The reliability of the offsite power supply.

o The potential adverse effects to the plant caused by an unnecessary disconnect from
the offsite power source.

o The extremely low probability of a sustained degraded grid event concurrent with a
LOCA.

o The impact to the offsite power system caused by separating up to 1600 MW during a
degraded grid event.

As a result of the reevaluation, GPC has concluded that the existing degraded grid
protection provides an adequate level of safety. Additionally, the degraded grid protection
has been augmented by the installation of anticipatory alarms and an abnormal operating
procedure. GPC also concluded that raising the setpoints for the undervoltage relay to the
minimum required voltage level would likely result in an unnecessary disconnect from
offsite power during a LOCA with the grid at 101.3 percent of 230 kV. The modifications
necessary to increase the available range between the minimum expected and minimum

-required, such that unwanted or unnecessary disconnects are precluded, would be costly
and marginal to safety. Given the adequate level of safety provided by the existing system,
GPC does not consider further expenditures to be necessary. '

HL-4440 E-10
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ELECTRICAL DISTRIBUTION SYSTEM DESCRIPTION



Attachment |

Edwin 1. Hatch Nuclear Plant
Electrical Distribution System Description

Elecirical Distribution System Description for Plant Hat
The Georgia Power Company (GPC) grid is a network of many interconnections with
other utilities and multiple locations for tying generating plants into the grid system.

The GPC system is also designed to connect generating units to the grid at optimum
locations. This is evident at Plant Hatch as eight transmission lines from different
locations and directions tie the units to the grid.

The switchyard at Plant Hatch consists of four 230 kV lines and four 500 kV lines. The
Unit 1 main generator is connected to the 230 kV portion of the switchyard and the Unit 2
generator is connected to the 500 kV portion of the switchyard.

The following is a discussion of the electrical distribution system and is applicable to either
unit. A simplified one line diagram is provided in Figure 1.

Four transformers supply power to the distribution system for each unit. Normally,
transformers A and B are used when the unit is on line and supply power from the main
generator to non-safety related 4160 volt busses A, B, C, and D. Transformers C and D
supply power from the 230 kV switchyard to safety related busses E, F, and G and also
supply non-safety related busses A, B, C, and D during startup and shutdown.

The 4160 volt busses A and B supply power to the reactor recirculation pumps and the
condenser circulating water pumps which are the plant's largest loads.

The 4160 volt busses C and D supply power to various auxiliary loads such as the
condensate and condensate booster pumps within the feedwater system, as well as the
majority of the non-safety related loads at the plant.

The 4160 volt E, F, and G busses supply power to the unit's safety related loads such as
the core spray pumps, RHR pumps, plant service water, and RHR service water pump
motors, as well as safety related 600 volt and lower busses. These are the busses backed
up by the diesel generators.

HL-4440 A-l
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Attachment 1
Electrical System Description

During startup, non-safety related 4160 volt busses A and B are supplied from offsite
power through transformer C. After the main generator is synchronized and the loads are
stable, a synchronized transfer normally is made to transformer B. If transformer B is lost,
a “fast" transfer is made back to transformer C. If startup transformer D is out of service,
this transfer is blocked because the safety related busses will be transferred to transformer
C. Additionally, busses A and B would be tripped if already connected.

During startup, non-safety related 4160 volt busses C and D are connected to startup
transformer D. Afler synchronization, these busses are normally transferred to
transformer A. Transformer D is sized to carry the required loads for busses E, F, G, C,
and D.

During startup, shutdown, and normal operation, safety related 4160 volt busses E, F, and
G are normally supplied from startup transformer D. If transformer D fails, there is an
automatic transfer to startup transformer C. If both transformer D and C fail, the
emergency diesel generators are connected to 4160 volt busses E, F, and G.

HL-4440 A-2
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EDWIN 1. HATCH NUCLEAR PLANT
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ATTACHMENT 3

EDWIN 1. HATCH NUCLEAR PLANT
4160 VOLT BUS VOLTAGE DIAGRAMS
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TACNo. 80948

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Edwin 1. Hatch Nuclear Plant
Degraded Grid Protection

Gentlemen:

Following the electrical distribution system functional inspection which was completed on
July 12, 1991, Georgia Power Company (GPC) representatives and the Nuclear Reactor
Regulation (NRR) staff have held meetings and telephone conference calls to discuss the
performance and protection of safety-related equipment at Edwin 1. Hatch Nuclear Plant
during postulated degraded grid voltage conditions. By letter dated November 22, 1993,
GPC submitted a description of an evaluation which concluded that the existing degraded
grid protection system provides an adequate level of safety and is in compliance with
applicable regulations. )

The degraded grid protection system was onginally established in response to the Nuclear
Regulatory Commission's letter dated June 2, 1977. This letter requested GPC to
compare the design of the emergency power systems with the staff positions stated in the
letter's enclosure to assess the susceptibility of the safety-related electrical equipment with
regard to a sustained degraded voltage condition at the offsite power sources and
interaction between the offsite and onsite emergency power systems. These staff
positions, which were the precursors to Branch Technical Position PSB-1, are provided on
page E-2 of GPC's November 22, 1993 submittal.



' ;orgia Power A

U.S. Nuclear Regulatory Commission Page Two
July 1, 1994 '

An electrical distribution system functional inspection (EDSFI) was performed at Plant
Hatch from June 10 through July 12, 1991. The NRC team determined that during a
postulated design basis loss of coolant accident concurrent with the 4160 volt bus voltage
in a narrow 3% band between approximately 91 percent (3786 volts) and 88.34 percent
(3675 volts), certain class 1E loads at voltage levels of 600 volts and below may not
receive sufficient voltage. The NRC EDSFI team did not agree with GPC's methodology
which established a minimum expected value for offsite power to ensure adequate voltage
and concluded that the automatic degraded grid protection was not adequate.

GPC's analysis of expected voltages for the safety-related loads uses the minimum
expected voltage from the offsite power supply rather than the setpoint for the degraded
grid undervoltage relay. "As a result, a "deadband" exists between the minimum required
voltage on the 4160 volt safety-related busses and the setpoint of 88.34 percent of 4160
volts for initiating an automatic disconnect of the offsite power supply. Consequently, a
deviation from the staff position stated in the June 2, 1977 letter exists relative to the
initiation of an automatic disconnect from the offsite power source. The deviation is
approximately 12 percent when comparing the minimum required voltage to the voltage
and time delay stated in the Technical Specifications, which is 78.8 percent of 4160 volts
at 21.5 seconds. These setpoints are specified in Table 3.2-12, and Table 3.3.8-1 of the
Unit 1 and Unit 2 Technical Specifications, respectively.

GPC's analysis of the degraded grid protection system determined that the evaluation
requires consideration of several inputs. As described in GPC's November 22, 1993
submittal, the inputs are the electrical requirements of safety related equipment, the high
reliability of the offsite power supply, the potential adverse effects to the plant caused by
an unnecessary disconnect from the offsite power source, and the extremely low
probability of a sustained degraded grid concurrent with a loss of coolant accident
(LOCA). Because of the offsite system monitoring capabilities and design, a sustained
degraded grid does not represent the most probable event. Rather, a dynamic voltage
excursion lasting less than 10 minutes is more likely. Consequently, the degraded grid
voltage protection at Plant Hatch provides adequate assurance of plant safety. As a result,
the existing degraded grid protection system uses manual actions instead of an automatic
disconnect in the range of the deadband. Accordingly, GPC has implemented an abnormal
operating procedure to provide specific actions to address a degraded offsite power
supply. If the 4160 volt bus voltages were to degrade below approximately 92 percent,
operators will initiate a "one hour to restore” action statement. If voltages are not
restored within one hour, a plant shutdown is then initiated.
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During recent discussions, the NRR staff requested GPC to incorporate the degraded grid
alarms into the Technical Specifications for both units. In response, GPC has agreed to
include the alarms, along with the degraded grid undervoltage relays, in the improved
Technical Specifications. Accordingly, the limiting condition of operation (LCO) will
require the degraded grid alarms to be operable in modes 1, 2, and 3. The specification
will include two actions. One will require monitoring the associated 4160 volt bus voltage
on an hourly basis if one or more degraded grid alarms are inoperable. Each 4160 volt bus
has two alarm relays. The second action will be to restore the inoperable alarm during the
next refueling outage. The specification will also include a surveillance to perform an
instrument calibration at least once per operating cycle.

Additionally, the NRR staff has verbally requested GPC to consider raising the degraded
grid alarm setpoints from their current value of approximately 92 percent of 4160 volts to
approximately 97 percent of 4160 volts. The current degraded grid alarm setpoints are
specific to the individual 4160 volt busses and range from approximately 92 to 93 percent
of 4160 volts. The NRR staff expressed a concern that an alarm setpoint of 92 percent
would not provide sufficient notification that the voltage required for (LOCA) conditions
had been degraded. GPC has evaluated this request to raise the alarm setpoints to 97
percent of 4160 volts and determined that it is not feasible nor required. The basis for this
conclusion is as follows:

The NRR staff's request, basically, corresponds to applying the "hypothetical" alarm and
trip ranges. That is, the range between the minimum expected operating voltage and the
minimum required for LOCA conditions is sufficiently wide to accommodate an alarm and
a trip prior to reaching the minimum required. As described on page E-9 of GPC's
November 22, 1993 letter, the existing narrow range between the voltage expected with
the offsite power at 101.3 percent of 230 Kv and the minimum required for LOCA loads
would not accommodate an alarm setpoint of 97 percent due to the voltage changes
associated with normal and startup/shutdown bus alignments to the startup transformers.
As a result, an alarm setpoint of 97 percent would be expected to generate frequent
nuisance alarms when the non-safety 4160 volt busses are powered from the startup
transformers with the offsite power at 101.3 percent of 230 Kv.
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The current alarm setpoints of approximately 92 to 93 percent of 4160 volts are
approximately midway between the calculated minimum expected voltage with the offsite
power at 101.3 percent and the calculated minimum required voltage for normal operating
conditions. The current alarm setpoint values signify that adequate voltage is available for
normal operations. Consequently, the annunciator response procedures direct the
operators to confirm the low voltage condition, contact the GPC control center, and to
enter procedure 34AB-S11-001-0S, "Operation With Degraded System Voltage" if the
voltage cannot be restored. Procedure 34AB-S11-001-0S directs operators to initiate a
*one hour to restore” action statement for restoring the bus voltages to acceptable levels
for normal operation. An alarm at 97 percent would not necessarily signify that a
degraded voltage condition existed depending on the bus alignments to the startup
transformers. From a human factors perspective, the significance of the alarm would be
reduced as operators would expect to receive the alarm in certain conditions.
Additjonally, the current “one hour to restore” action statement significance would be
inappropriate for the higher alarm setpoint. Consequently, the setpoints for the degraded
grid alarms consider voltage requirements for normal operation as opposed to voltage
requirements for LOCA conditions as the probability of a sustained degraded grid event
concurrent with a LOCA is extremely low and is not a credible event.

Since GPC's alternate methodology of using manual actions instead of an automatic
disconnect differs from the staff position stated in the June 2, 1977 letter, GPC requests
formal NRR staff review and approval of this deviation. As described in the
November 22, 1993 submittal, GPC has evaluated the deviation from the staff position and
concluded that the existing degraded grid protection system is adequate, and is in
conformance with applicable regulations. GPC has determined that the deviation is
acceptable based on the offsite power system monitoring, the reliability of the offsite
power supply, the extremely low probability of a sustained degraded grid event concurrent
with a LOCA, the potential adverse effects to the plant caused by an unnecessary
disconnect from the offsite power source, the impact to the offsite power system caused
by separating up to 1600 MW during a degraded grid event, and the enhancements
provided by operating orders and degraded grid alarms.
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Should you have any questions in this regard, please contact this office.

Sincerely,

LY SIS

J. T. Beckham, Jr.
JKB/cr

cc: Georgia Power Company
Mr. H. L. Sumner, Nuclear Plant General Manager
NORMS .

U.S. Nuclear Regulatory Commission, Washington, D.C.
Mr. K. Jabbour, Licensing Project Manager - Hatch

U.S. Nuclear Reguilatory Commission, Region 1]

D. Ebneter, Regional Administrator
L

Mr. S.
Mr. B. L. Holbrook, Senior Resident Inspector - Hatch



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

January 10, 1995

LICENSEE: Georgia Power Company, et al.
"FACILITY: Hatch Nuclear Plant, Units 1 and 2

SUBJECT: SUMMARY OF DECEMBER 7, 1994, MEETING WITH GEORGIA POWER COMPANY ON
DEGRADED GRID VOLTAGE - HATCH NUCLEAR PLANT, UNITS 1 AND 2
(TAC NO. M80948)

On December 7, 1994, the NRC staff met with Georgia Power Company (GPC or
licensee) representatives and their consultant from Southern Company Services
(SCS) in Birmingham, Alabama, to discuss equipment operability under degraded
grid conditions at Plant Hatch, Units 1 and 2. Attachment 1 1ists the
attendees and Attachment 2 contains a copy of the viewgraphs used by the
licensee during the presentation.

After brief introductory remarks by NRC and GPC regarding the objectives of
the meeting, Mr. J. Branum, GPC, provided a summary of previous correspondence
and meetings regarding the same subject. He stated that NRR staff’s concerns
originated from an electrical distribution system functional inspection
completed in July 1991. He discussed the licensing basis associated with the
existing setpoint for the degraded grid undervo]tage relays and GPC’s concerns
when raising the setpoint.

Georgia Power’s concerns are based on the low probability of a sustained
degraded grid event combined with a loss-of-coolant accident, the existing
narrow range between the minimum expected voltage and the minimum required
voltage, the possibility of introducing unnecessary trips of the offsite power
supply, and the need for major plant modifications. Mr. Branum also discussed
the methods for maintaining the minimum required switchyard voltage, the basis
for the setpoint of the undervolitage alarm relays, plant procedures for
responding to a degraded grid event, and the incorporation of the alarm
setpoint into the improved Technical Specifications.

During a followup discussion, Messrs. S. Bethay, GPC, and B. Snider, SCS,
provided additional details of the alarm setpoint. The setpoint is set as
high as practical to provide notification of an undervoltage condition during
normal operation but also to avoid unnecessary alavms wher: the balance-of-
plant equipment is powered from the startup transformers. Mr. Bethay also
discussed the ability of ihe plant to respond tu a postulzted undervoltage
condition. His statements were based on the plant’s resporse to a station
blackout conditjon where the pressure systems provide invenrtory makeup. These
systems rely on DC power rather than AC power. Georgia Power concluded the
meeting by stating that the existing degraded grid protection system is
adequate and that further modifications are not necessary.
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The NRC staff had several comments regarding the alarm and the operator

.actions. In addition, the staff requested that the Final Safety Analysis

Report (FSAR) be amended to provide information on GPC’'s approach to degraded
grid protection which should include a discussion of the alarms and the
operating range at the 230 KV level. GPC agreed to update the FSAR.

At the conclusion of the meeting, the NRC staff stated that they will review
GPC's submittal and the handouts with the view that the approach proposed by
GPC constitutes a deviation from the recommendations of the Generic Letter
dated June 2, 1977.

Kakee W), Tallioo—

Kahtan N. Jabbour, Senior Project Manager
Project Directorate 1I-3

Division of Reactor Projects - 1/I1
Office of Nuclear Reactor Regulation

Docket Nos. 50-321 and 50-366

Attachments: 1. List of Attendees
2. Viewgraphs

cc w/Attachments: See next page
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. Georgia Power Company

cc:.

Mr. Ernest L. Blake, Jr.

Shaw, Pittman, Potts and Trowbridge
2300 N Street, NW.

Washington, DC 20037

Mr. S. J. Bethay

Manager Licensing - Hatch
Georgia Power Company

P. 0. Box 1295
Birmingham, Alabama 35201

Mr. L. Sumner

General Manager, Nuclear Plant
Georgia Power Company

Route 1, Box 439

Baxley, Georgia 31513

Resident Inspector

U.S. Nuclear Regulatory Commission
Route 1, Box 725

Baxley, Georgia 31513

Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
101 Marijetta Street, NW. Suite 2900
Atlanta, Georgia 30323

Mr. Charles H. Badger

Office of Planning and Budget
Room 610

270 Washington Street, SW.
Atlanta, Georgia 30334

Harold Reheis, Director
Department of Natural Resources
205 Butler Street, SE., Suite 1252
Atlanta, Georgia 30334

Edwin I. Hatch Nuclear Plant

Mr. Ernie Toupin
Manager of Nuclear Operations
Oglethorpe Power Corporation
2100 East Exchange Place

Tucker, Georgia 30085-1349

Charles A. Patrizia, Esquire

Paul, Hastings, Janofsky & Walker

12th Floor
1050 Connecticut Avenue, NW.
Washington, DC 20036

Mr. Jack D, Woodard

Senior Vice President -
Nuclear Operations

Georgia Power Company

P. 0. Box 1295

Birmingham, Alabama 35201

Chairman

Appling County Commissioners
County Courthouse

Baxley, Georgia 31513

Mr. J. T. Beckham, Jr,

Vice President - Plant Hatch
Georgia Power Company

P. 0. Box 1295

Birmingham, Alabama 35201



NAME

K. N. Jabbour
0. F. Thatcher
N. XK. Treham
Gary McGaha

Tom Sims

Jeff Branum
Bi1l Snider
Roger Hayes
David Gambrell
Steve E. Bethay

NRC/GPC_MEETING

DECEMBER 7, 1994

ORGANIZATION

NRC/NRR
NRC/NRR/EELB
NRC/NRR/EELB
SCS-Hatch
SCS-CATS
SNC/NEL
SCS/Hatch
SNC/Farley
SCS-Farley

SNC-Hatch Engineering

Attachment 1



Edwin 1. Hatch Nuclear Plant.

Degraded Grid Protection
December 7, 1994
Agenda

Introduction J. D. Heidt
Overview of Correspoudence/Meetings_ J. K. Branum
Selected Topics J. K. Branum

e Basis for existing setpoints

e Concerns with raising setpoints

¢ Plant procedures and technical

specifications

Discussion All
Conclusion J.D. Heidt

Attachment 2



Edwin 1. Hatch Nuclear Plant

Degraded Grid Protection

Overview of Correspondence/Meetings

1. EDSFI performed in May/June of 1991
¢ NRC team questioned whether the undervoltage relay setpoints were
too low to ensure minimum voltage prior to disconnect from offsite
power supply.
2. GPC Meeting with NRC on 8/6/91

o GPC discussed offsite system controls, extremely low probability of a
sustained degraded grid and LOCA, and operating enhancements.

o NRC Staff indicated agreement with GPC’s conclusions.
3. Inspection Report 91-202, dated 8/22/91

o Restated EDSFI Team’s concern
4. Notice of Violation, dated 10/7/91
5. GPC Reply to NOV, dated 11/6/91

e Denied violation

o GPC determined a violation of NRC requirements did not exist



Edwin I. Hatch Nuclear Plant

Degraded Grid Protection

Overview of Correspondence/Meetings (Continued)
6. GPC Meeting with NRC on 11/16/92

¢ GPC provided objectives and criteria used in assessment.
¢ Detailed discussion of offsite system monitoring and controls
o Actions completed
¢ Cost estimates for conceptual modifications
7. GPC letter, dated 11/22/93
* Basis for existing setpoints
e Basis for concemns for unnecessary disconnects
8. GPC letter, dated 7/1/94
¢ Basis for alarm setpoints
o Committed to include alarm in improved Technical Specifications

o Formally requested NRC review and approval



Edwin 1. Hatch Nuclear Plant

Degraded Grid Protection

Selected Topics

1. Basis for existing undervoltage relay setpoints
2. Concems with raising setpoints
3. Basis for alarm setpoints

4, Plant procedures and Technical Specifications



Edwin I. Hatch Nuclear Plant -

Degraded Grid Protection

Basis For Existing Undervoltage Relay Setpoints

¢ Existing setpoints are in accordance with GPC’s response to the
NRC generic letter dated June 2, 1977

e Existing setpoints were approved in the Safety Evaluation report
dated 5/6/82

o GPC used maximum plant loadings to establish the minimum
expected voltage for the offsite power supply to assure the adequacy
of plant voltage levels



Edwin I. Hatch Nuclear Plant

Degraded Grid Protection

¢ A sustained degraded grid is not a credible event for Plant Hatch

The Southern Electric System employs state-of-the-art monitoring
and contingency analysis systems for the electric grid on a real time
basis. System operators ensure adequate voltage is provided and the
contingency analysis feature allows prediction of the adverse affects
from postulated system failures.

¢ System operator‘s configure the offsite power supply such that a
failure can occur without adversely affecting the minimum required
voltage. This includes postulated trips of a Hatch unit.

¢ A dynamic voltage excursion is more likely
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Edwin I. Hatch Nuclear Plant

Degraded Grid Protection

Basis For Existing Undervoltage Relay Setpoints (Continued)

o The occurrence of a sustained degraded grid is extremely
unlikely

o The occurrence of a LOCA is estimated at 2.61 x 10



Edwin I, Hatch Nuclear Plant

Degraded Grid Protection

Concerns With Raising Undervoltage Relay Setpoints
o The existing range between the minimum expected voltage with the

grid at 101.3 percent and the minimum reqmred voltage for LOCA
loads is too narrow

e Raising the setpoint could result in unnecessary and unwanted
disconnects within the expected voltage range.

¢ Raising the setpoint could result in a trip from the offsite power
supply during a LOCA when offsite power is fully adequate.

e Increasing the narrow range would require major plant modifications
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Edwin I. Hatch Nuclear Plant

Degraded Grid Protection

Dynamic Excursion vs Sustained Degraded Grid

The most likely degraded grid event is a dynamic voltage excursion

For a dynamic voltage excursion, disconnecting both units from offsite
power and introducing dual unit scrams and reactor isolation transients
through automatic undervoltage relays would be adverse to safety.

GPC’s method of using manual actions in the deadband range allows
system operators to quickly stabilize a degraded grid without introducing
a plant transient when offsite power is undergoing a temporary excursion
and is not in actual jeopardy.
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Edwin 1. Hatch Nuclear Plant

Degraded Grid Protection

Conceptual Modifications

1. Transformer tap changes

2. New undervoltage relays, cable/
_equipment replacement

3. New major equipment

Approximate Cost
. 250,000

500,000 - 1 million

10 million



Edwin I. Hatch Nuclear Plant

Degraded Grid Protection

Basis For Undervoltage Alarm Setpoint
Undervoltage alarm setpoint is as high as practical

Setpoint is approximately midway between the minimum voltage for
operation (BOP equipment on SAT’s) and the expected voltage with the grid
lowered to 101.3 percent (above 92 percent)

A higher alarm setpoint of 97 percent would be expected to generate frequent
false alarms when non-safety loads are powered from the startup
transformers.

The alarms are also exp'ected to annunciate during a LOCA if the grid has
lowered to 101.3 percent



Edwin I. Hatch Nuclear Plant

Degraded Grid Protection

Basis For Undervoltage Alarm Setpoint

Alarm annunciation indicates that an undervoltage condition is present.
However, voltage is adequate for normal operation (i.e., voltage levels,
equipment performance, and availability of equipment is satisfactory).
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Edwin I. Hatch Nuclear Plant

Degraded Grid Protection

Actions Completed

1. Increasing the undervoltage relay setpoint and replacing the relays have
been evaluated.

2. Evaluated system operations grid monitoring and failure analysis
capabilities.

3. Installed anticipatory alarms.
4. Formalized anticipatory actions both onsite and offsite.

5. Implemented annunciator response and abnormal operating procedures to
ensure the reactor is quickly brought to a condition of greater safety.

6. Incorporated the alarms into the improved technical specifications.

7. Installed an additional capacitator bank in the 230 Kv switchyard to
provide three levels of adjustment.



Edwin I. Hatch Nuclear Plant

Degraded Grid Protection

Summary

The existing degraded grid protection system using manual actions in the
deadband area followed by automatic controls provides adequate safety.

The existing system provides a higher level of safety when compared to
automatic controls for more likely transient scenarios.

GPC has expended considerable resources to resolve NRR staff concerns.

Further actions are not necessary.
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1.0 IDENTIFICATION:

ALARM PANEL 652-1

DEVICE: SETPOQINT:
1532-K206-1/2 - 3867 volts

4160V. BUS 1E

VOLTAGE LOW

2.0 CONDITION:

A low voltage condition was sensed on 4160V BUS 1lE.

3.0 CLASSIFICATION:

4.0 LOCATION:
1H11-P652 PANEL 652-1

5.0 OPERATOR ACTIONS:

5.1 Confirm that voltage is less than 3867 volts on Panel 1H11-P652 on 4160V BUS 1E

Voltmeter.

5.2 IF voltage is below 3867 volts; notify Georgia Control Center and request
operator to raise the voltage on the system to normal.

5.3 IF voltage on the system cannot be restored, enter 34AB~-S11-001-0S§, Operation

with Degraded System Voltage.

6.0 CAUSES:

6.1 System voltage is low

7.0 REFERENCES

7.1 B-13412, Elementary Diagrams Diegel
Gen 1A ’

8.0 TECH. SPEC./LCO:

8.1 3/4.9, Electrical Power Systems

@\ af)
APPROVAL: W
DEPT. MGR 4.‘

g

DATE ‘// 27/}' 34AR-652-122-15

Rev, &4

MGR-0048 Rev. 1

21DC-DCX-001-0S




GEORGIA POWER COMPANY DOCUMENT TYPE: [PAGE 1 OF 2

PLANT E.I. HATCH ABNORMAL OPERATING PROCEDURE .
DOCUMENT TITLE: DOCUMENT NUMBER: REVISION NO:
OPERATION WITH DEGRADED SYSTEM VOLTAGE 34AB-S811-001-08 1
. EXPIRATION DATE: APPROVALS: MARKUP APPROVED BY: EFFECTIVE
N/A DEPARTMENT MANAGER J.C. LEWIS DATE 3-19~-93 DATE:
GMNP/AGM-PO/AGM-PS N/A DATE 3-19-93
s ATCINTY A
. Tlece a7 U
. §712 ['ATCH SLPPORT
. CONDITIONS S
Lo T CONTROL
BTR

Normal minmum voltage with either Unit in Modes 1,
2, or 3 is 233KV, Normal minimum voltage with both
units in COLD SHUTDOWN, REFUEL or with Fuel Removed
is 225KV,

1.1 The System Operating Center (Birmingham) has notified the Superintendent On
Shift that the Offsite Distribution System is in jecpardy of NOT boing able
to maintain normal minimum voltage at the 230KV bus.

1.2 The System Operating Center has notified the Superintendent On Shift that
the 230KV Bus voltage CANNQT be maintained above normal minimum voltage.

2.0  AUTOMATIC ACTIONS

None
3.0 IMMEDIATE OPERATOR ACTIONS

N/A - not applicable to this procedure.
4.0  SUBSEQUENT OQPERATOR ACTIONS

4.1 Upon notification from System Operating Center that the Offsite
Distribution System is one contingency (event) away from being unable to

maintain normal minimum voltage on the 230KV bug, the tono\ving actions are
to be taken:

4.1.1 RETURN inoperable émargency Diesel Generators to cperable gtatus as soon
as possible.

4.1.2 NO maintenance QR surveillance is to be initiated on critical components
of the on-site electrical distribution system AND those in process are
to be RESTORED to normal ANDR TERMINATED as soon as possible.

4.1.3 ASSIGN an operator to monitor the voltage indicators for the six 4160
VAC Rmergency buses (1/2R22-8005,6, '7) twice per hour. JIP the indicated

voltage is greater than 3850VAC, the bus voltago- are considered
acceptable.

MGR-0002 Rev. 5



GEORGIA POWER COMPANY
PLANT E.I. HATCH

DOCUMENT TITLE: DOCUMENT NUMBER: REVISION NO:
OPERATION WITH DEGRADED SYSTEM VOLTAGE 34AB-311-001-0S 1

PAGE 2 OF 2

4.1.4 INPORM the entire shift operating crew ARD RxéORD appropriate log
entries of the increased potential for a degraded voltage QR loss of
offsite power event.

4.1.5 Notify the Manager of Operations, the On-site Duty Manager and the On-
call Hatch Project Duty Manager.

4.2 Upon notification from System Operating Center that the 230KV bus voltage
CANNOT be maintained above noxmal minimum voltage, QR IF the 4160VAC bus

voltages CANNOT be maintained above 38S0VAC, the following action will be
taken:

4.2.1 INITIATR an "One Hour LCO" to RRSTORE the 4160VAC Bus voltages to
acceptable levels (greater than or equal to 38S0VAC).

4.2.2 Notify the Manager of Operations, the On-sgite Duty Manager, and the On-
call Hatch Project Duty Manager. .

4.2.3 IF the 4160VAC Bus voltages are NOQT RESTORED acceptable levels WITHIN
one hour, an orderly plant SHUTDOWN will be INITIATED with the iatent of
reaching HOT SHUTDOWN in 6 hours and COLD SHUTDOWN WITHIN the following
30 hours. Refer to 73EP-BIP-001-0S and notify the NRC by the BNS (FPPX
2000) .

MGR-0001 Rev. 1
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LOP Instrumentation
3.3.8.1

3.3 INSTRUMENTATION
3.3.8.1 Loss of Power (LOP) Instrumentation

Lco 3.3.8.1 The LOP instrumentation for each Function in Tab]e 3 3 8 1- 1
shall be OPERABLE. VIR

APPLICABILITY: MODES 1, 2, and 3,
When the associated diesel generator (DG) is required to be
OPERABLE by LCO 3.8.2, "AC Sources — Shutdown."

ACTIONS

CONDITION _ REQUIRED ACTION COMPLETION TIHE. 
A. One or more channels A.l Restore channel to 1 hour
inoperabie for OPERABLE status.

Functions 1 and 2.

B. One or more channels B.1 Verify voltage on Once per hour
inoperable for associated 4.16 kv
Function 3. bus is > 3825 V.

C. Required Action and c.1 Declare associated DG | Immediately
associated Completion inoperable.

Time not met.

e

HATCH UNIT 1 3.3-67 REVISION C




LOP Instrumentation
3.3.8.1
Table 3.3.8.1-1 (page 1 of 1)
Loss of Power [nstrumentation
L - - L — N ——— |
REQUIRED
CHANNELS SURVEILLANCE ALLOWASLE
FUNCTION PER BUS REQUIREMENTS VALUE
1. 4.186 kV Emergency Bus Undervoltage
(Loss of Voltage)
a. Bus Undervoltage 2 st 3.3.8.1.2 z 2800 v
SR 3.3.8.1.3
s 3.3.8.1.4
b, Time Deley 2 e 3.3.8.1.2
sk 3.3.8.1.3 S 6.5 seconds
SR 3.3.8.1.4
2. 6.16 kv Emsrgency Bus Undervoltage
(Degreded Vol tage)
a. Bus Undervoltage 2 s* 3.3.8.1.2 z 380V
SR 3.3.8.1.3
SR 3.3.8.1.4
b. Time Delay 2 sk 3.3.8.1.2
- sk 3.3.8.1.3 % 21.5 seconds
SR 3.3.8.1.6 .
3. 4.16 xv Emrgency Sus Undervoltage
(Anmunciation)
a. Bus Undervoltage 1 sk 3.3.8.1.1 > 3828 v
SR 3.3.8.1.2
SR 3.3.8.1.3
SR 3.3.8.1.4
1 SR 3.3.8.1.2 $ 60 seconds
b. vlime Delay SR 3.3.8.1.3
SR 3.3.8.1.4

i

L

HATCH UNIT 1 3.3-68A

REVISION C
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; LY UNITED STATES
< § NUCLEAR REGULATORY COMMISSION
‘; 5 WASHINGTON, D.C. 20565-0001
»
4, . ,\o“' February 23, 1995
han¥

Mr. J. T. Beckham, Jr.

Vice President - Plant Hatch
Georgia Power Company

P. 0. Box 1295

Birmingham, Alabama 35201

SUBJECT: SAFETY EVALUATION FOR DEGRADED GRID VOLTAGE RELAY SETPOINTS
EDWIN I. HATCH NUCLEAR PLANT, UNITS 1 AND 2 (TAC NO. MB0948)

Dear Mr. Beckham:

By letter dated July 1, 1994, you requested approval of a deviation from the
current NRC staff position on degraded grid protection. This Jetter was a
supplement to your November 22, 1993, letter which contained a description of
your degraded grid protection system.

The staff has reviewed the above submittals and the information provided z
during our meetings on August 6, 1992, November 16, 1993, and December 7,
1994. Based on its review, the staff finds that your approach is acceptable
as documented in the enclosed Safety Evaluation. This completes our action
with respect to the above TAC. If you have any questions related to this
matter, please contact me at (301) 415-1496.

Sincerely,

Kbl M. Jallow—

Kahtan N. Jabbour, Senior Project Manager
Project Directorate II-3
Division of Reactor Projects - /11
Office of Nuclear Reactor Regulation
Docket Nos. %0-321 and 50-366
Enclosure: Eﬁfety Evaluation

cc w/encl: See next page

!

FEB 2 71086

HATCH LICENSING & ENGNG




Mr. J; T. Beckham, Jr.
Georgia Power Company

cc:

Mr. Ernest L. Blake, Jr.

Shaw, Pittman, Potts and Trowbridge
2300 N Street, NW.

Washington, DC 20037

Mr. D. M. Crowe

Manager Licensing - Hatch
Georgia Power Company

P. 0. Box 1295
Birmingham, Alabama 35201

Mr. L. Sumner

General Manager, Nuclear Plant
Georgia Power Company

Route 1, Box 439

Baxley, Georgia 31513

Resident Inspector

U.S. Nuclear Regulatory Commission
Route 1, Box 725

Baxley, Georgia 31513

Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
101 Marietta Street, NW. Suite 2900
Atlanta, Georgia 30323

Mr. Charles H. Badger

0ffice of Planning and Budget
Room 610

270 Washington Street, SW.
Atlanta, Georgia 30334

Harold Reheis, Director
Department of Natural Resources
205 Butler Street, SE., Suite 1252
Atlanta, Georgia 30334

Edwin 1. Hatch Nuclear Plant

Mr. Ernie Toupin

Manager of Nuclear Operations
Oglethorpe Power Corporation
2100 East Exchange Place
Tucker, Georgia 30085-1349

Charles A. Patrizia, Esquire
Paul, Hastings, Janofsky & Walker
12th Floor

1050 Connecticut Avenue, NW.
Washington, DC 20036

Mr. Jack D. Woodard

Senior Vice President -
Nuclear Operations

Georgia Power Company

P. 0. Box 1295

Birmingham, Alabama 35201

Chairman

Appling County Commissioners
County Courthouse

Baxley, Georgia 31513
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RAD D VOLTAGE RELAY SETPOINTS
GEQRGIA POWER COMPANY, ET AL.
W TCH NUCLEAR PLANT, U AN
DOCKET_NOS. 50-321 AND 50-366
I. INTRODUCTIO

Georgia Power Company, et al. (GPC or the licensee) is proposing to deviate
from the current NRC staff guidance provided in Generic Letters (GLs) dated
1977 and 1979 with respect to sustained degraded voltage conditions of the
offsite power source and the adequacy of the station electric distribution
system voltages (Reference 1), The GLs provided supplemental guidance to help
ensure that all plants’ electrical systems meet a staff interpretation of
General Design Criterion (GDC) 17 regarding degraded voltages.

The staff had concluded in 1982 that Hatch met the positions in the GLs
(Reference 2). As part of the design approach, Hatch included a second level
of degraded undervoltage protection with a nominal trip setpoint of 78.8% of
bus voltage with a time delay of 21.5 seconds. CV-7 relays were used which
have inverse time characteristics. Subsequently, an Electrical Distribution
System Functional Inspection (EDSF1) determined that the voltage calculations
done to support the setpoints were not adequate. Hatch was required to update
the voltage calculations and the results indicated that the setpoint for the
degraded grid protection should be raised to assure at least 91% voltage at
the 4160 volt safety buses (Reference 3). Hatch investigated the feasibility
of raising the setpoints at which automatic action would occur and concluded
that the changes would involve new equipment and would be very costly.
Furthermore, they believed that raising the setpoint would not significantly
improve safety and could lead to unwanted plant trips. As a result, they
proposed an interim approach, which relied on maintaining the 230 kv
switchyard voltage between 101.3% and 104.9% and included alarm relays set at
a higher voltage level (about 92%) and associated manual actions. The staff
approved the interim -approach but requested that the licensee continue to
investigate the matter. The licensee is now proposing the interim approach as
the final resolution to meet the GLs.

Specifically, the licensee is proposing to maintain the existing setpoints for
their automatic degraded voltage protection scheme and to rely on anticipatory
alarms set at 92% and operator actions to provide protection. They believe
that this approach provides the necessary protection and that the cost of
changing equipment is not justified based on their conclusion that such
changes would not improve safety.
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By maintaining their interim approach and not raising the setpoint for
automatic action, TS reCOUNTZEU thad-thaka-is- a-potoniial -range-of degraded
vortages-fer: 2 . _ wouwld..not
oeewr. This 1s considered a deviation from the GL positions, and therefore,
the 1icensee has specifically requested that the staff approve the deviation.

In support of the deviation there have been a number of meetings and letters
as listed below:

1. Meeting summary dated August 16, 1991, for the August 6, 1991, meeting.

2. Meeting summary dated December 21, 1992, for the November 16, 1992,
meeting.

_3. Letter from Georgia Power to NRC dated November 22, 1993.

4. Letter from Georgia Power to NRC dated July 1, 1994.
5. Meeting summary dated January 10, 1995, for the December 7, 1994, meeting.
II. EVALUATIO '

The licensee’s approach is based on their understanding of the events which
led to issuance of the GLs and potential events which might challenge the
Hatch facility. The GLs were prompted by events at Millstone One and Arkansas
Nuclear One which heightened concerns for potential sustained degraded grid
voltages and in plant voltage problems due to potential severe loading
conditions during accidents.

The specific sequence of events which would require that the voltage setpoints
be raised involves the simultaneous existence of a degraded offsite power
source and a loss-of-coolant accident (LOCA). A LOCA puts the heaviest demand
on the safety buses and if i1t would occur during degraded grid voltage
conditions, some safety equipment might not receive sufficient voltage to
perform their function. Amon? other requirements, the GLs required that the
occurrence of a degraded offsite voltage should be sensed, and then an
automatic transfer to the emergency diesel generators (EDGs) should take
place. For the sequence of events of a degraded grid voltage and a LOCA, the
licensee has concluded that the 1ikelihood of such simultaneous events is

" extremely low. This s based on their existing grid operation coupled with

the low 1ikelihood of a LOCA.

Plant Hatch is part of the Southern electric grid system which is a member of
the Southeastern Electric Reliability Council. The Southern electric system
employs state-of-the-art monitoring and contingency analysis systems for the
electric grid on a real time basis. System operators of the Southern electric
grid ensure that adequate voltage is provided and the contingency analysis
feature allows system operation to predict adverse effects from postulated
grid system failures. Based on the contingency analysis results, system
operators configure the offsite power system such that a worst-case postulated
failure can occur without adversely affecting the minimum required voltage.
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If the 230 kV system at Hatch were to fall below the current minimum expected
value of 101.3%, the switchyard design and offsite power system design allows
system operators to quickly mitigate such a dynamic voltage excursion. The
following actions would be performed by system operators:

J System operators receive low voltage alarm.

. System operators notify the control room at Plant Hatch.

. The 162 MVAR capacitor bank on the 230 kV line is switched on (if off).
. The 150 MVAR shunt reactors on the 500 kV line are turned off (if on).
J Capacitor banks in the surrounding area are turned on (if off).

. Combustion turbines at Plant McManus are placed in service.

These actions are normally capable of improving the 230 kV voltage by
approximately 2 to 4 percent. If these actions are not sufficient, system
operators would take the following actions:

. Cut 6f service elements are brought back on line.
. System load (external or internal) is reduced.

Therefore, because of the above outlined offsite system monitoring
capabilities and design, a sustained degraded grid does not represent the most
probable event. Rather, a dynamic voltage excursion is more 1ikely. For a
dynamic voltage excursion, GPC believes that disconnecting both units from the
offsite power supply and introducing dual unit scrams and reactor isolation
transients through automatic undervoltage relays would be adverse to safety.

e apston: Spevators of Southern electric grid fai) t improve the 23Q
1T Vol twgw, GPC has 1ssued an Operating Order at Plant™Hatch which
1ddﬁt!’!!%*§§ect'!c actions to be taken if the grid system oporators are in
Jeapdidy or not watntitning the Hatch voltages within the required operating
wgelje. The actions consist of restoring any inoperable EDGs, limiting
maintenance or surveillance of important onsite electrical equipment closely

monitoring voltage levels on t ix 4160 volt safety-related buses, and
informing plant management. -AbMRzppaeifies-wetton - to be
performed 1F~the 4160 volt essential buses a1 belqu the Wi TTM-ecosptad]e

ohkage. These actions. includa faitiat Amiting Condition of
Opgrathnvw;lﬂty-n%‘ 33“ m&m; not{ FIeat oW o
menigement, and an ovderiy pFemeeshutdown if; Toltage- 4w PEPSred. The

actions specified in the 0perat1ng Order have deen incorporated into abnorma)
operating procedure 34AB-511-001-0S, "Operation With Degraded System Voltage."
This procedure would also be entered on receiving the low voltage alarms on
the 4160 volt buses. Operators receive training relative to the actions
specified in the procedure through the normal operator training and operator
requalification training on abnormal operating procedures.




-4

Therefore, the licensee concludes that, because of the elements in place on
the Southern electric grid and at Plant Hatch, 1t would be a very rare event
for the offsite voltage at Hatch to be below 101 3% during a postulated
1ndependent LOCA (from their IPE the estimated occurrence of a LOCA is 2.61 x
10" for Hatch).

In response to NRC staff concerns, the licensee also investigated other
potentially more likely events, and has concluded that the alarms and
procedures along with the plant’ s inherent response capabilities provide
sufficient protection.

1.

Sustained degraded grid conditions (no LOCA or plant trip)

If the voltages on the offsite system were to degrade to unacceptable
levels for a sustained period of time, the plant would be notified by
the Southern System load dispatcher and in addition the plant alarms
would alert the operators to the condition. Procedures would be
implemented to restore voltages in one hour or start an orderly
shutdown. By not raising the setpoint at which automatic action would
occ?g,dsome potential for unnecessary automat1c unit trips could be
avoide

Dynamic voltage excursion (no LOCA or plant trip)

If the voltages on the offsite system were to degrade to the

. unacceptable level for a short period of time (on the order of minutes),
. the plant would be notified by the Southern System load dispatcher.

Procedures would be implemented to restore the voltages. By not raising
the setpoint at which automatic action would occur, unnecessary unit
trips might be avoided. As noted by the licensee, an event of this
nature occurred on Sunday, March 14, 1993. The 11censee s post-event
analysis concluded that this event supported its integrated approach to
evaluating degraded grid protection which considers electrical design
requirements, plant operation, and grid system operation. Details of
the event and the licensee’s analysis are provided in the appendix to
this evaluation.

Sustained degraded grid conditions or a dynamic voltage excursion with
Hatch units tripping (no LOCA)

If a plant trip occurred during a grid problem (which could reasonably
be expected to occur due to problems related to the equipment exposed to
the degraded voltages, or because the tripping of the Hatch units was
part of the problem leading to the degraded grid voltage) operator
response to correct the voltages might not be quick enough, and
therefore, damage to some ac equipment could occur. In this situation,
the ]1censee has analyzed their facility and concluded that equipment
not exposed to the ac voltage problems (because it is operating on dc-
gacked sources or is not operating and, therefore, free from potential
amage),
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such as reactor core isolation cooling (RCIC) and high pressure coolant
injection (HPCI) would be available to safely shut the plant down. This
sam$ kind of analysis was done as part of their Station Blackout
analysis.

i, Sustained degraded grid conditions or dynamic voltage excursion with
Hatch units tripping and then a stuck open relief valve (LOCA)

This event could be the most probable sequence involving a degraded grid and
LOCA. Because the plant response would be the same (e.g., RCIC, HPCI) the
same conclusions as the above event sequence would also apply.

The staff has evaluated the licensee’s proposal and agrees with the approach
with the following additional conditions:

~Y¥  The degraded voltage alarm relays should be included in the plant
Technical Specifications along with the degraded voltage relays which
jnitiate automatic actions.

fﬁ@f The offsite system operating voltage levels and their significance with
respect to the Hatch approach to meeting the degraded voltage
requirements should be documented in the Final Safety Analysis Report so
the impact of possible future changes will receive appropriate
consideration.

The licensee has agreed to these added conditions.

W PO I TT RIS 3P proach, ~TIeSTITT: cometudes--that, both. .an. effstre- and
ansite paser.systom s wrattabte, eich with the capabiitty of prewviding.power
fou-he-required-safedy.- componsats. in. .accardancs. with GOC--17.0f 30-CFR
Part.s0,.Appendix.A.

III. CONC

Based on its review, the staff finds that the requested deviation from the
Generic Letters is acceptable because of the added design features and the
compensatory measures at Hatch as discussed in the above Safety Evaluation.

Principal- Contributors: D. Thatcher
N. Trehan

Date: February 23, 1995
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TE A CURSION EV AT P

A temporary voltage excursion event occurred at Plant Hatch on Sunday,

March 14, 1993. During that weekend, record snow accumulations, along with
high winds were occurring within the Southern Electric System. This was
resulting in significant outages due to fajlures of local distribution
networks. During this time, specifically on March 14, 1993, at 10:04 a.m.,
Florida Power Corporation’s Crystal River Unit 2 tripped. The loss of
generation within the Florida grid caused a dynamic voltage excursion within
the Southern Electric grid. The Hatch switchyard voltage dropped to 215 kV
(93 percent) in one second and stabilized at 223 kV (97 percent) in
approximately 6 seconds. At 10:05 a.m., with the Hatch switchyard voltage at
223 kV and recovering, Crystal River Unit 4 tripped. The second loss of
generation resulted in a voltage drop to 218 kV (95 percent). At 10:06 a.m.,
the Southern Company Power Control Center contacted the Florida Power Control
Center to assess the conditions causing the voltage excursion and the
condition of the Florida grid. Southern Company was-informed of the situation
and confirmed that the Florida System was bringing up generation to stabilize
the power flow from the Southern. System to Florida’s grid. Approximately 1.5
minutes after Crystal River Unit 4 tripped, the Hatch capacitors were manually
closed and the voltage began a steady recovery. The combined voltage
excursion from both the Crystal River Unit 2 and Unit 4 trips lasted
approximately 6.5 minutes.

Georgia Power’s review of the event concluded that the system performed as
expected given the transmission system failures caused by the snow storm and
nearly simultaneous unit trips at Florida Power. The loss of generation
within the Florida System caused a voltage depression throughout the south
Georgia area as the power flow from the Southern System to the Florida System
increased to replace the lost generation. The actual effect or drop in
voltage on the 4160 volt buses at Plant Hatch was not available, but no
adverse effects were noted at the plant.

However, as part of the review, GPC identified a discrepancy relative to
communication between the system operators and the Hatch control room.
Specifically, system operators did not notify the Hatch control room that the
230 kV voltage had dropped below the minimum value until after the voltage had
been restored. Technically, both units should have been in a one hour LCO.
The notification did not occur as system operations had concluded that the
system was not in jeopardy; the voltage excursion was quickly being restored.
Corrective actions were taken to clarify this requirement and assure proper
communications.
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The T1icensee concluded that this event demonstrated that the degraded grid
protection for Plant Hatch is consistent with GPC’s objectives.

. The plant was adequately protected from an undervoltage condition as no
adverse effects were evident.

. The offsite power source was preserved as the preferred source. While a
short term dip in voltage occurred, the integrity of the system was not
in jeopardy and a disconnect was not warranted.

] The situation was not further exacerbated by the unnecessary removal
from the grid of Unit 1’s approximately 800 megawatts. (Unit 2 was in a
fuel reconstitution outage). Accordingly, the Southern Electric System
was able to provide support to the Florida Power System as needed.

. If the setpoint for the degraded grid relays had been raised, a trip of
Unit 1 probably would not have occurred for this specific event.
However, the possibility of an unnecessary disconnect would have been
increased due to possible setpoint drift. Consequently, GPC’s objective
of avoiding an unnecessary reactor isolation transient was met.

This led the 1icensee to conclude that the actual event supported GPC’s
integrated approach to evaluating degraded grid protection which considers
electrical design requirements, plant operation, and grid system operation.
In the event, the plant’s electrical equipment was not adversely impacted by
the voltage excursion, the plant continued to support the grid, the Southern
Electric grid was able to support a neighbor utility and its public, and the
plant was able to remain on offsite power. However, the application of
automatic controls or prescriptive actions, in this event, could have been
adverse to safety as the possibility of unnecessarily disconnecting the plant .
from the offsite power supply would have been increased, the possibility of
unnecessary reactor isolation transients would have been increased, and the
possibility of unnecessary load reductions/blackouts within the Southern
Electric and Florida Power service areas would have been increased.
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' Georgla Power Company . ’70( ms
N 40 Invemess Center Parkway
D . Post Otfice Box 1295
* : Birmingham, Alabama 35201
Telephone 205 877-7279

N A

3. . Beckham, Jr. i '
J. 7. Beckham, Jr ,. Georgia Power

Hatch Project * the southern elecirc sysiermn

July 1, 1994

“Docket Nos, 50-321 | | HIL.-4586
50-366

TACNo. 80948

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Edwin 1. Hatch Nuclear Plant
D Jed Grid P )

Gentlemen:

Following the electrical distribution system functional inspection which was completed on
July 12, 1991, Georgia Power Company (GPC) representatives and the Nuclear Reactor
Regulation (NRR) staff have held meetings and telephone conference calls to discuss the
performance and protection of safety-related equipment at Edwin I. Hatch Nuclear Plant
during postulated degraded grid voltage conditions. By letter dated November 22, 1993,
GPC submitted a description of an evaluation which concluded that the existing degraded
grid protection system provides an adequate level of safety and is in compliance with
applicable regulations. '

The degraded grid protection system was originally established in response to the Nuclear
Regulatory Commission's letter dated June 2, 1977. This letter requested GPC to
compare the design of the emergency power systems with the staff positions stated in the
letter's enclosure to assess the susceptibility of the safety-related electrical equipment with
regard to a sustained degraded voltage condition at the offsite power sources and
interaction between the offsite and onsite emergency power systems. These staff
positions, which were the precursors to Branch Technical Position PSB-1, are provided on
page E-2 of GPC's November 22, 1993 submittal.
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An electrical distribution system functional inspection (EDSFI) was performed at Plant
Hatch from June 10 through July 12, 1991. The NRC team determined that during a
postulated design basis loss of coolant accident concurrent with the 4160 volt bus voltage
in a narrow 3% band between approximately 91 percent (3786 volts) and 88.34 percent
(3675 volts), certain class 1E loads at voltage levels of 600 voits and below may not

. recejve sufficient voltage. The NRC EDSFI team did not agree with GPC's methodology

which established a minimum expected value for offsite power to ensure adequate voltage
and concluded that the automatic degraded grid protection was not adequate.

GPC's analysis of expected voltages for the safety-related loads uses the minimum
expected voltage from the offsite power supply rather than the setpoint for the degraded
grid undervoltage relay. "As a result, a "deadband" exists between the minimum required
voltage on the 4160 volt safety-related busses and the setpoint of 88.34 percent of 4160
volts for initiating an automatic disconnect of the offsite power supply. Consequently, a
deviation from the staff position stated in the June 2, 1977 letter exists relative to the
initiation of an automatic disconnect from the offsite power source. The deviation is
approximately 12 percent when comparing the minimum required voltage to the voitage
and time delay stated in the Technical Specifications, which is 78.8 percent of 4160 volts
at 21.5 seconds. These setpoints are specified in Table 3.2-12, and Table 3.3.8-1 of the
Unit 1 and Unit 2 Technical Specifications, respectively.

GPC's analysis of the degraded grid protection system determined that the evaluation
requires consideration of several inputs. As described in GPC's November 22, 1993
submittal, the inputs are the electrical requirements of safety related equipment, the high
reliability of the offsite power supply, the potential adverse effects to the plant caused by
an unnecessary disconnect from the offsite power source, and the extremely low
probability of a sustained degraded grid concurrent with a loss of coolant accident
(LOCA). Because of the offsite system monitoring capabilities and design, a sustained
degraded grid does not represent the most probable event. Rather, a dynamic voltage -
excursion lasting less than 10 minutes is more likely. Consequently, the degraded grid
voltage protection at Plant Hatch provides adequate assurance of plant safety. As a result,
the existing degraded grid protection system uses manual actions instead of an automatic
disconnect in the range of the deadband. Accordingly, GPC has implemented an abnormal
operating procedure to provide specific actions to address a degraded offsite power
supply. If the 4160 volt bus voltages were to degrade below approximately 92 percent,
operators will initiate a "one hour to restore” action statement. If voitages are not
restored within one hour, a plant shutdown is then initiated.
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During recent discussions, the NRR staff requested GPC to incorporate the degraded grid
alarms into the Technical Specifications for both units. In response, GPC has agreed to
include the alarms, along with the degraded grid undervoltage relays, in the improved
Technical Specifications. Accordingly, the limiting condition of operation (ILCO) will
require the degraded grid alarms to be operable in modes 1, 2, and 3. The specification
will include two actions. One will require monitoring the associated 4160 volt bus voltage
on an hourly basis if one or more degraded grid alarms are inoperable. Each 4160 volt bus
has two alarm relays, The second action will be to restore the inoperable alarm during the
next refueling outage. The specification will also include a surveillance to perform an
instrument calibration at least once per operating cycle.

Additionally, the NRR staff has verbally requested GPC to consider raising the degraded
grid alarm setpoints from their current value of approximately 92 percent of 4160 volts to
approximately 97 percent of 4160 volts. The current degraded grid alarm setpoints are
specific to the individual 4160 volt busses and range from approximately 92 to 93 percent
of 4160 volts. The NRR staff expressed a concern that an alarm setpoint of 92 percent
would not provide sufficient notification that the voltage required for (LOCA) conditions
had been degraded. GPC has evaluated this request to raise the alarm setpoints to 97
percent of 4160 volts and determined that it is not feasible nor required. The basis for this
conclusion is as follows:

The NRR staff's request, basically, corresponds to applying the “hypothetical" alarm and
trip ranges. That is, the range between the minimum expected operating voltage and the
minimum required for LOCA conditions is sufficiently wide to accommodate an alarm and
a trip prior to reaching the minimum required. As described on page E-9 of GPC's
November 22, 1993 letter, the existing narrow range between the voltage expected with
the offsite power at 101.3 percent of 230 Kv and the minimum required for LOCA loads
would not accommodate an alarm setpoint of 97 percent due to the voltage changes
associated with normal and startup/shutdown bus alignments to the startup transformers.
As a result, an alarm setpoint of 97 percent would be expected to generate frequent
nuisance alarms when the non-safety 4160 volt busses are powered from the startup
transformers with the offsite power at 101.3 percent of 230 Kv.
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The cumrent alarm setpoints of approximately 92 to 93 percent of 4160 volts are
approximately midway between the calculated minimum expected voltage with the offsite
power at 101.3 percent and the calculated minimum required voltage for normal operating
conditions. The current alarm setpoint values signify that adequate voltage is available for
normal operations. Consequently, the annunciator response procedures direct the
operators to confirm the low voltage condition, contact the GPC control center, and to
enter procedure 34AB-S11-001-0S, "Operation With Degraded System Voltage” if the
voltage cannot be restored. Procedure 34AB-S11-001-0S directs operators to initiate a
*one hour to restore" action statement for restoring the bus voltages to acceptable levels
for normal operation. An alarm at 97 percent would not necessarily signify that a
degraded voltage condition existed depending on the bus alignments to the startup
transformers. From a human factors perspective, the significance of the alarm would be -
reduced as operators would expect to receive the alarm in certain conditions.
Additjonally, the current "one hour to restore” action statement significance would be
inappropriate for the higher alarm setpoint. Consequently, the setpoints for the degraded
grid alarms consider voltage requirements for normal operation as opposed to voltage
requirements for LOCA conditions as the probability of a sustained degraded grid event
concurrent with a LOCA is extremely low and is not a credible event.

Since GPC's alternate methodology of using manual actions instead of an automatic
disconnect differs from the staff position stated in the June 2, 1977 letter, GPC requests
formal NRR staff review and approval of this deviation. As described in the
November 22, 1993 submittal, GPC has evaluated the deviation from the staff position and
concluded that the existing degraded grid protection system is .adequate, and is in
conformance with applicable regulations. GPC has determined that the deviation is
acceptable based on the offsite power system monitoring, the reliability of the offsite
power supply, the extremely low probability of a sustained degraded grid event concurrent
with a LOCA, the potential adverse effects to the plant caused by an unnecessary
disconnect from the offsite power source, the impact to the offsite power system caused
by separating up to 1600 MW during a degraded grid event, and the enhancements
provided by operating orders and degraded grid alarms. '
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Should -ybu have any questions in this regard, please contact this office.
Sincerely,
J. T. Beckham, Jr.
JKB/er -
cc:. Geo ower
Mr. H. L. Sumner, Nuclear Plant General Manager
NORMS
ﬁ

. Nuclear la ion, We on, D,
Mr. K. Jabbour, Licensing PrOJect Manager - Hatch

' S. Nuclear dato ission, Region I]
Mr. S. D. Ebneter, Regional Administrator
Mr. B. L. Holbrook, Senior Resident Inspector - Hatch
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50-366
Tac No. 80948

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Edwin 1. Hatch Nuclear Plant
Degraded Grid Protection

Gentlemen:

On previous occasions, Georgia Power Company (GPC) representatives and the Nuclear
Regulatory Commission (NRC) staff have held meetings and telephone conference calls to
discuss the performance and protection of safety-related equipment at the Edwin 1. Hatch
Nuclear Plant during postulated degraded grid voltage conditions. The degraded grid
protection issue resulted from an electrical distribution system functional inspection which
was completed on July 12, 1991.

During these meetings and conference calls, GPC discussed the objectives, criteria, and
actions taken to resolve the degraded grid issue at Plant Hatch. GPC has assessed the
level of safety provided by the current system and investigated options and potential
modifications to upgrade the existing system. As a result, GPC has determined that the
existing degraded grid protection provides adequate protection and is in accordance with
the provisions of an NRC Safety Evaluation Report issued on May 6, 1982, Additionally,
the degraded grid protection has been augmented by the installation of anticipatory alarms
and an abnormal operating procedure. Consequently, the extensive plant modifications
required to eliminate the narrow voltage deadband are unnecessary and unwarranted.
Modifying the plant in this manner is unnecessary as there is no discernible increase in the
protection of the health and safety of the public.

As described in the enclosure, GPC's analysis of the degraded grid protection system
determined that the evaluation requires consideration of several inputs. The principal
inputs involved are the electrical requirements of safety-related equipment, the reliability
of the offsite power supply, the potential adverse effects to the plant caused by an
unnecessary disconnect from the offsite power source, and the extremely low probability
of a sustained degraded grid concurrent with a loss of coolant accident (LOCA).

Post Otfice Box 1295

Birmingham, Alabama 35201

Telephone 205 877-7279 &é e
- y AN

J. T. Backham, Jr. S i

Vice President - Nuclear Georgia Power

Maich Project : ) the soulhern e€C:n.g §ysien"

November 22, 1993 -
Docket Nos. 50-321 HL-4440
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Because of the offsite system monitoring, contingency analysis, and transmission system

design and operation, the occurrence of a sustained degraded grid condition requiring
disconnect, concurrent with a LOCA, is not considered a credible event. Additionally, the
existing narrow range between the minimum expected voltage and the voltage required for
LOCA loads is insufficient to allow an increase in the undervoltage relay setpoints.
Consequently, an increase in the undervoltage relay setpoints would likely result in an
unnecessary and unwanted disconnect from offsite power during a LOCA. The possibility
of spurious disconnects would also be increased. In order to increase the available range
between the minimum expected and minimum required voltage, a large investment in
extensive plant modifications would be required. Also, replacing the existing CV-7 inverse
time relays with discrete time relays at the existing setpoint would not resolve the
deadband issue. Given the adequate level of safety provided by the existing system, GPC
does not consider such expenditures to be warranted or necessary. Consequently, GPC
does not consider further actions to be necessary.

The enclosure provides additional details regarding GPC's evaluation and formal
documentation of the positions expressed by GPC in discussions with the NRC staff.
Upon review, GPC is requesting NRC staff concurrence with these actions as representing
closure for the degraded grid issue at Plant Hatch.

Sincerely,
. T. Beckham, Jr.
JKB/cr
004440

Enclosure: Degraded Grid Voltage Protection

cc: (See next page.)
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Mr. K. Jabbour, Licensing Project Manager - Hatch
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Mr. S. D. Ebneter, Regional Administrator
Mr. L. D. Wert, Senior Resident Inspector - Hatch
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Enclosure

Edwin 1. Hatch Nuclear Plant
Degraded Grid Voltage Protection

Background

The existing degraded grid undervoltage protection system and setpoints were established
and approved in response to a Nuclear Regulatory Commission (NRC) generic letter
issued on June 2, 1977. During the Summer 1991 Electrical Distribution System
Functional Inspection at Plant Hatch, the NRC inspection team questioned whether, under
postulated degraded grid conditions, the setpoints of the undervoltage relays on the 4160
volt safety-related buses were too low to prevent the voltage on the 600 volt and 208 volt
buses from dropping below minimum required voltages prior to disconnecting from the
offsite power system. In response to this issue, Georgia Power Company (GPC)
implemented an Operating Order as an interim measure. As a result of subsequent
discussions with the NRC staff, one permanent modification to the degraded grid
undervoltage protection system, as established in 1982, has been implemented to augment
the protection provided. This modification installed an anticipatory alarm to alert plant
operators of marginal voltages and augments the existing transmission system voltage
monitoring scheme. Additionally, the provisions of the operating order have been
incorporated into a permanent plant procedure.

Origin of the Issue

The requirements for undervoltage relay protection originated as the result of an event at
Northeast Utilities' Millstone Unit 2. On July 5, 1976, several 480 volt motors failed to
start following a trip of Millstone Unit 2. The failure to start was the result of blown
control power fuses on the individual motor controllers. An investigation at Millstone
showed that the offsite power voltage dropped approximately 5 percent from 352 Kv to
333 Kv subsequent to the trip of the Millstone unit. The voltage drop reduced the control
power and voltage within the individual 480 volt controllers to a voltage which was
insufficient to actuate the contactors. As a result, the control power fuses were blown
when the 480 volt motors were signaled to start.

At the time, Millstone's undervoliage protection consisted of only loss of offsite power

~undervoltage relays to separate the plant from the grid and initiate the onsite power

sources. Milistone's initial corrective action was to raise the setpoint of these relays.
However, this action was later considered inappropriate when the voltage dropped below
the setpoint during starting of a large circulating water pump and de-energized the
emergency buses.

HL-4440 E-1
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In response to the event at Millstone, by letter dated June 2, 1977, the NRC requested
GPC to assess the susceptibility of safety related electrical equipment to a sustained
voltage degradation of the offsite source. The letter contained positions with which the
design of the plant was to be compared. These positions were the precursors to a branch
technical position and are as follows:

1.

"The selection of voltage and time setpoints shall be determined from an analysis of
the voltage requirements of the safety related loads at all onsite distribution system
levels." :

"The voltage protection shall include coincidence logic to preclude spurious trips of
the offsite power sources.”

"The time delay selected shall be based on the following conditions:

a. The allowable time delay, including margin, shall not exceed the maximum time
delay that is assumed in the FSAR accident analysis."

b. "The time delay shall minimize the effect of short-duration disturbances from
reducing the unavailability of the offsite power source(s)."

¢. "The allowable time duration of a degraded voltage condition at all distribution
system levels shall not result in failure of safety systems or components.”

"The voltage monitors shall automatically initiate the disconnection of offsite power
sources whenever the voltage setpoint and time-delay limits have been exceeded."

"The voltage monitors shall be designed to satisfy the requirements of IEEE Standard
279-1971.

“The technical specifications shall include limiting conditions for operations,
surveillance requirements, trip setpoints with minimum and maximum limits, and
allowable values for the second-level voitage protection monitors."

HL-4440 : E-2
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GPC provided an initial response on July 22, 1977, and additional information and
Technical Specifications changes on October 9, 1980 and May 21, 1981. GPC submitted
modified Technical Specifications changes on October 2, 1981 and December 2, 1981.
Additional information is contained in GPC's submittals dated September 17, 1976;
January 12, 1982; and January 26, 1982. Also, a brief description of the electrical
distribution system for Plant Hatch is provided in Attachment 1.

GPC's methodology in addressing the NRC positions used the maximum plant loading
conditions to determine the minimum expected voltage from the offsite power supply. At
the time, the minimum expected value was 98 percent of 230 kV. Periodic, later
evaluations have been performed to revise the minimum expected value as needed. GPC
recalibrated one set of undervoltage relays to initiate transfers of the offsite power source
to protect against a degraded grid. The Technical Specifications amendment request
pertaining to degraded voltage protection was reviewed by the NRC staff and approved by
letter dated May 6, 1982.

EDSF] and Degraded Voitage Protection Reevaluation

An electrical distribution system functiona! inspection (EDSFI) was performed at Plant
Hatch from June 10 through July 12, 1991. The NRC team determined that during a
postulated design basis loss of coolant accident concurrent with the 4160 volt bus voltage
in a narrow 3% band between 91 percent (3786 volts) and 88.34 percent (3675 volts),
certain class 1E loads at voltage levels of 600 volts and below may not receive sufficient
voltage. The NRC EDSFI team did not agree with GPC's methodology which established
a minimum expected value for offsite power to ensure adequate voltage and concluded
that the automatic degraded grid protection was not adequate.

By letter dated October 7, 1991, the NRC issued a Level IV violation stating that the
automatic undervoltage protection for degraded grid voltage was not adequate to ensure
that accident mitigating equipment would receive sufficient voltage to perform their safety
function. By letter dated November 6, 1991, GPC denied the violation associated with
degraded grid protection. GPC concluded that a violation of NRC requirements did not
exist based on the following:

HL-4440 : E-3
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. The existing degraded grid protection scheme at Plant Hatch is in accordance with

GPC's response to the NRC Generic Letter dated June 2, 1977. As part of GPC's
response to the NRC staff positions concerning degraded grid protection, a range for
offsite voltage was established and shown to adequately supply emergency loads.

. Compliance with the method of using the minimum expected voltage for the offsite

grid in establishing the adequacy of plant voltage levels has been maintained. In the
original voltage study submitted to the NRC on October 9, 1980, a minimum offsite
source operating voltage of 98 percent of 230 kV was expected. At that time, the tap
setting for transformer "D" was 1.0 p.u. (i.e., for a system voltage of 98% of 230 kV
the corresponding voltage on the 4160 V buses for no-load conditions was 98% of
4160 V). The current minimum expected value is 101.3 percent of 230 kV. However,
the increase was not a result of load additions to the plant. Rather, the change was
necessary to accommodate higher expected transmission system operating voltages.
Consequently, tap changes were made for the startup transformers in 1986 and 1987,
Presently, the tap setting for transformer "D" is 1.025 p.u. (i.e., for a system voltage of
101.3% of 230 kV the corresponding voltage on the 4160 V bus for no-load
conditions is 98.8% of 4160 V). Using the present minimum expected source voltage,

" tap connections, and load configurations, the expected 1E system voltages are,

generally, slightly higher than the bus voltages submitted in 1980.

. The existing degraded grid undervoltage relay setpoints were approved in the Safety

Evaluation Report dated May 6, 1982. The SER affirmed compliance with staff
positions for a second level of undervoltage protection.

. Given the elapsed time since the original submittal in 1980, GPC has reevaluated the

adequacy of the degraded grid protection at Plant Hatch. GPC's objectives were to
assess the level of safety provided by the current system, investigate available options,
and determine if improvements are feasible. GPC has concluded that the existing
protection is adequate, raising the undervoltage relay setpoints is not feasible, and
replacing the CV-7 relays with discrete time relays would represent a marginal to
safety improvement. This conclusion is based on the following:

A. The event at Millstone was significant in that a plant trip and the corresponding
loss of electrical generation resulted in a sustained degraded offsite power supply
without operator awareness of the event. However, significant differences exist
between Plant Hatch and Millstone. The Southemn electric system employs state-
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of-the art monitoring and contingency analysis systems for the electric grid on a
real time basis. System operators ensure that adequate voltage is provided and the
contingency analysis feature allows system operation to predict adverse affects
from postulated system failures. Based on the contingency analysis results, system
operators configure the offsite power system such that a worst case postulated
failure can occur without adversely affecting the minimum required voltage. If the
230 kV system were to fall below the current minimum expected value of 101.3
percent, the switchyard design and offsite system design allows system operators
to quickly mitigate a dynamic voltage excursion. Such an event actually occurred
in March 1993 which is discussed later. This design allows the following actions
to occur if the system were to fall below 101.3 percent. These following actions
should be performed by system operators within approximately 10 minutes.

o System operators receive low voltage alarm.
o System operators notify the control room at Plant Hatch.

e The 162 MVAR capacitor bank on the 230 kV switchyard is switched on (if
off).

o The 150 MVAR shunt reactors on the 500 kV line are turned off (if on).
 Capacitor banks in the surrounding area are turned on (if off).

o Combustion turbines at Plant McManus are placed in service.

These actions are normally capable of improving the 230 kV voltage by
approximately 2 to 4 percent. If these actions are not sufficient, system operators
will take the following actions:

o Out of service elements are brought back on line.

o System load (external or internal) is reduced. |

Consequently, based on the system monitoring capabilities, contingency analysis
capabilities, operation of the system such that a postulated worse case failure will
not impact the offsite voltage below the minimum required, and the ability for

system operators to quickly restore a dynamic voltage excursion; the event at
Millstone is not considered applicable to Plant Hatch.

HL-4440 E-5
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B. Because of the offsite system monitoring capabilities and design, a sustained
degraded grid does not represent the most probable event. Rather, a dynamic
voltage excursion lasting less than 10 minutes is more likely. Consequently, the
degraded voltage protection at Plant Hatch provides adequate assurance of plant
safety for this type of event. For a dynamic voltage excursion, GPC has
determined that disconnecting both units from the offsite power supply and
introducing dual unit scrams and reactor isolation transients through automatic
undervolitage relays would be adverse to safety. GPC initially issued an Operating
Order which identified specific actions to be taken if the system operators are in
jeopardy of not maintaining voltages within the required operating range. The
actions consist of restoring any inoperable emergency diesel generators (EDGs),
limiting maintenance or surveillance of important onsite electrical equipment,
closely monitoring voltage levels on the six 4160 volt safety-related busses, and
informing plant management. The Operating Order also specified actions to be
performed if the 4160 volit essential busses fall below the minimum acceptable
voltage. These actions include initiation of a one hour Limiting Condition of
Operation (LCO) to restore safety-related bus voltages, notification of
management, and an orderly plant shutdown if voltage is not restored. The actions
specified in the operating order have been incorporated into abnormal operating
procedure 34AB-S11-001-0S, "Operation With Degraded System Voltage."
Operators receive training relative to the actions specified in the procedure through
the normal operator training and operator requalification training on abnormal
operating procedures.

This alternate method allows system operators to quickly restore a degraded grid to avoid
an unnecessary isolation transient, further degradation of the offsite power supply to the
plant, adverse impacts to neighboring utilities and other interconnected plants, when the
offsite power is undergoing a temporary voltage excursion and is not in actual jeopardy.

An event as described above actually occurred at Plant Hatch on Sunday, March 14, 1993.
During that weekend, record snow accumnulations, along with high winds were occurring
within the Southern Electric System. This was resulting in significant outages due to
failures of local distribution networks. During this time, specifically on March 14, 1993 at
10:04 a.m., Florida Power Corporation's Crystal River Unit 2 tripped. The loss of
generation within the Florida grid caused a dynamic voltage excursion within the Southemn
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Electric grid. The Hatch switchyard voltage dropped to 215 kV (93 percent) in
one second and stabilized at 223 kV (97 percent) in approximately 6 seconds. At
10:05 a.m., with the Hatch switchyard voltage at 223 kV and recovering, Crystal
River Unit 4 tripped. The second loss of generation resulted in a voltage drop to
218 kV (95 percent). At 10:06 a.m., the Southern Company Power Control
Center contacted the Florida Power Control Center to assess the conditions
causing the voltage excursion and the condition of the Florida grid. Southem
Company was informed of the situation and confirmed that the Florida system was
bringing up generation to stabilize the power flow from the Southern System to
Florida's grid. Approximately 1.5 minutes after Crystal River Unit 4 tripped, the
Hatch capacitors were manually closed and the voltage began a steady recovery.
The combined voltage excursion from both the Crystal River Unit 2 and Unit 4
trips lasted approximately 6.5 minutes.

GPC's review of the event concluded that the system performed as expected given
the transmission system failures caused by the snow storm and nearly simultaneous
unit trips at Florida Power. The loss of generation within the Florida System
caused a voltage depression throughout the south Georgia area as the power flow
from the Southern System to the Florida System increased to replace the lost
generation. The actual effect or drop in voltage on the 4160 volt busses at Plant
Hatch is not available, however, none of the anticipatory degraded grid alarms
actuated indicating that the voltage did not drop below the minimum required for
normal operation for a sufficient time to exceed the relay's time delay.

As part of the review, GPC identified a discrepancy relative to communication
between the system operators and the Hatch control room. Specifically, system
operators did not notify the Hatch control room that the 230 kV voltage had
dropped below the minimum value until after the voltage had been restored.
Technically, both units should have been in a one hour to restore LCO as specified
by the operating order. The notification did not occur as system operations had
concluded that the system was not in jeopardy, the voltage excursion was quickly
being restored, and the brief time of the excursion. Corrective actions have been
taken to clarify this requirement and assure proper communications.
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This event demonstrates that the existing degraded grid protection for Plant Hatch
is consistent with GPC's objectives.

o The plant was adequately protected from an undervoltage condition as no
alarms were actuated and no adverse effects were evident,

e The offsite power source was preserved as the preferred source. While a short
term dip in voltage occurred, the integrity of the system was not in jeopardy
and a disconnect was not warranted.

o The situation was not further exascerbated by the unnecessary removal from
the grid of Unit 1's approximately 800 megawatts. (Unit 2 was in a fuel
reconstitution outage). Accordingly, the Southern Electric System was able to
provide support to the Florida Power System as needed.

o If the setpoint for the degraded grid relays had been raised, a trip of Unit 1
probably would not have occurred. However, the possibility of an unnecessary
disconnect would have been increased due to possible setpoint drift.
Consequently, GPC's objective of avoiding an unnecessary reactor isolation
transient was met.

The actual event supported GPC's integrated approach to evaluating degraded grid
protection which considered the electrical design requirements, plant operation,
and system operation. In the event, the plant's electrical equipment was not
adversely impacted by the voltage excursion, the plant continued to support the
grid, the Southern Electric grid was able to support a neighbor utility and its
public, and the plant was able to remain on offsite power. . However, the
application of automatic controls or prescriptive actions, in this event, could have
been adverse to safety as the possibility of unnecessarily disconnecting the plant
from the offsite power supply would have been increased, the possibility of
unnecessary reactor isolation transients would have been increased, and the
possibility of unnecessary load reductions/blackouts within the Southern Electric
and Florida Power service areas would have been increased.

C. GPC has investigated options and potential modifications to improve the existing
system. Based on the results, GPC has concluded that modifications in addition to
the anticipatory alarms recently installed are not desirable. This conclusion is
based on the following:

HL-4440 E-8
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To meet a hypothetical alarm/trip range scheme as shown on Attachment 2, a large
investment in major equipment and/or extensive plant modifications would be
required. GPC has estimated the cost at approximately 10 million dollars. Given
the level of safety provided by the existing system, such an expenditure is not
warranted.

Because of the existing narrow range between the voltage expected with the offsite
power at 101.3 percent and the minimum required for LOCA loads, it would not
be advisable to raise the setpoints for the undervoltage relays on the E, F, and G
4160 volt busses. As shown in the voitage diagrams for the safety-related 4160
volt buses provided as Attachment 3, the G bus on Unit 1 represents the bus with
the most narrow range between the minimum expected and the minimum required
voltage. With the offsite power at 101.3 percent and loads associated with
mitigating a design basis LOCA being supplied, the G bus is expected to be at
91.14 percent. However, the minimum required to ensure adequate voltage is
supplied is 90.8 percent. Consequently, a band of 0.34 percent is available. Since
the most accurate undervoltage relay evaluated has an accuracy of approximately
1.25 percent, the trip may occur within the expected voltage. This could result in
an unnecessary and unwanted disconnect from offsite power during a LOCA which
is contrary to applicable NRC staff positions for minimizing the unavailability of
the offsite power source. . Due to the narrow band, the anticipatory degraded grid
alarm recently installed is expected to annunciate if the grid is at 101.3 percent
concurrent with a LOCA. Raising the undervoltage relay setpoint would introduce
a consequence which is contrary to the NRC staff positions for degraded voltage
protection. As stated previously, increasing the range between the minimum
expected and minimum required voltages as shown in Attachment 2 would require
purchasing major equipment and/or extensive plant modifications. Given the
existing level of protection and the cost for installing new startup transformers,
plant modifications, or switchyard equipment, the improvement would be costly
and minimal to safety improvement.

GPC has also investigated the benefits associated with replacing the existing CV-7
inverse time relays with discrete time relays without raising the setpoint. While
new relays could resolve the concern relative to potentially excessive delays in the
transfer of the 4160 volt bus to the onsite power supply once the setpoint is
reached, new relays will not provide a resolution to the deadband issue. The
setpoint for the new relays would be the same as the existing setpoint and the
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minimum required voltage would be unaffected. Given that the substantive issue
of the deadband would not be resolved, GPC considers the installation of discrete
time relays to be an unwarranted expenditure.

m

GPC's analysis of the degraded grid protection concluded that the evaluation requires
consideration of several inputs. The primary inputs into GPC's evaluation involved:

» The electrical requirements of safety-related equipment.
o The reliability of the offsite power supply.

o The potential adverse effects to the plant caused by an unnecessary disconnect from
the offsite power source.

o The extremely low probability of a sustained degraded grid event concurrent with a
LOCA.

o The impact to the offsite power system caused by separating up to 1600 MW during a
degraded grid event.

As a result of the reevaluation, GPC has concluded that the existing degraded grid
protection provides an adequate level of safety. Additionally, the degraded grid protection
has been augmented by the installation of anticipatory alarms and an abnormal operating
procedure. GPC also concluded that raising the setpoints for the undervoltage relay to the
minimum required voltage level would likely result in an unnecessary disconnect from
offsite power during a8 LOCA with the grid at 101.3 percent of 230 kV. The modifications
necessary to increase the available range between the minimum expected and minimum
required, such that unwanted or unnecessary disconnects are precluded, would be costly
and marginal to safety. Given the adequate level of safety provided by the existing system,
GPC does not consider further expenditures to be necessary.
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Attachment 1

Edwin L. Hatch Nuclear Plant .
Electrical Distribution System Description -

Electrical Distribution System Description for Plant Hatch

The Georgia Power Company (GPC) grid is a network of many interconnections with
other utilities and multiple locations for tying generating plants into the grid system.

The GPC system is also designed to connect generating units to the grid at optimum
locations. This is evident at Plant Hatch as eight transmission lines from different
locations and directions tie the units to the grid.

The switchyard at Plant Hatch consists of four 230 kV lines and four 500 kV lines. The
Unit 1 main generator is connected to the 230 kV portion of the switchyard and the Unit 2
generator is connected to the 500 kV portion of the switchyard.

The following is a discussion of the electrical distribution system and is applicable to either
unit. A simplified one line diagram is provided in Figure 1.

Four transformers supply power to the distribution system for each unit. Normally,
transformers A and B are used when the unit is on line and supply power from the main

~ generator to non-safety related 4160 volt busses A, B, C, and D. Transformers C and D

supply power from the 230 kV switchyard to safety related busses E, F, and G and also
supply non-safety related busses A, B, C, and D during startup and shutdown.

The 4160 volt busses A and B supply power to the reactor recirculation pumps and the
condenser circulating water pumps which are the plant's largest loads.

The 4160 volt busses C and D supply power to various auxiliary loads such as the
condensate and condensate booster pumps within the feedwater system, as well as the
majority of the non-safety related loads at the plant.

The 4160 volt E, F, and G busses supply power to the unit's safety related loads such as
the core spray pumps, RHR pumps, plant service water, and RHR service water pump
motors, as well as safety related 600 volt and lower busses. These are the busses backed
up by the diesel generators.
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During startup, non-safety related 4160 volt busses A and B are supplied from offsite
power through transformer C. After the main generator is synchronized and the loads are
stable, a synchronized transfer normally is made to transformer B. If transformer B is lost,
a "fast" transfer is made back to transformer C. If startup transformer D is out of service,
this transfer is blocked because the safety related busses will be transferred to transformer
C. Additionally, busses A and B would be tripped if already connected.

During startup, non-safety related 4160 volt busses C and D are connected to startup
transformer D.  After synchronization, these busses are normally transferred to
transformer A. Transformer D is sized to carry the required loads for busses E, F, G, C,
and D.

During startup, shutdown, and normal operation, safety related 4160 volt busses E, F, and
G are normally supplied from startup transformer D. If transformer D fails, there is an
automatic transfer to startup transformer C. If both transformer D and C fail, the
emergency diesel generators are connected to 4160 volt busses E, F, and G.
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