NEXTera April 10, 2026
ENEFGVZ T

Attn: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington DC 20555-0001

RE: Seabrook Station
Docket No. 50-443
Renewed Facility Operating License No. NPF-86

Response to Second Round of Requests for Additional Information (RAls) Regarding Seabrook
License Amendment Request 25-03, Revise Technical Specifications Bases 3/4.8.1 “A.C. Sources -
Operating” to Align with Regulatory Guide 1.93, Revision 1

References:

1. NextEra Energy Seabrook, LLC, letter to U.S. Nuclear Regulatory Commission, License Amendment
Request 25-03, Revise Technical Specifications Bases 3/4.8 .1 "AC. Sources - Operating" to Align with
Regulatory Guide 1.93, Revision 1, May 23, 2025 (ADAMS Accession No. ML25143A163)

2. NextEra Energy Seabrook, LLC, letter to U.S. Nuclear Regulatory Commission, Response to
Requests for Additional Information (RAIs) Regarding Seabrook License Amendment Request 25-03,
Revise Technical Specifications Bases 3/4.8.1 “A.C. Sources - Operating” to Align with Regulatory
Guide 1.93, Revision 1 (ADAMS Accession No. ML26044A023)

3. U.S. Nuclear Regulatory Commission electronic memorandum dated March 12, 2026, Seabrook Unit
1: Second Round of Request for Additional Information Tech Spec Changes to A.C Source-Section
3/4.8.1 Bases (EPID: L-2025-LLA-0086) (ADAMS Accession No. ML26072A125)

In Reference 1, NextEra Energy Seabrook, LLC (NextEra) requested an amendment to Renewed Facility
Operating License NPF-86 for Seabrook Station Unit 1 (Seabrook). The proposed license amendment
would modify the Seabrook licensing basis by revising Technical Specifications (TS) Bases 3/4 .8.1, AC
Sources - Operating, to align with the available AC power source guidelines of Regulatory Guide (RG) 1.93,
“Availability of Electric Power Sources”. Specifically, changes were proposed to the applicability of select
TS 3.8.1 ACTIONS associated with Unit Auxiliary Transformer (UAT) and Reserve Auxiliary Transformer
(RAT) unavailability.

In Reference 2, NextEra responded to the NRC staff's initial requests for additional information (RAls). In
Reference 3, the NRC provided additional RAls deemed necessary to complete its review.

The enclosure to this letter provides NextEra's response to the NRC’s second round of RAls. The
attachment to the enclosure provides an evaluation of Seabrook’s offsite power licensing basis conducted
by MPR Associates, Inc., which provided, in part, the basis for the Reference 1 submittal.

The information in this RAI response provides additional information that clarifies the application, does not
expand the scope of the application as originally noticed, and should not change the NRC staff's originally
proposed notice of determination of no significant hazards as published in the Federal Register.

This letter contains no new or revised regulatory commitments.

Should you have any questions regarding this submission, please contact Ms. Maribel Valdez, Fleet
Licensing Manager, at 561-904-5164.

NextEra Energy Seabrook, LLC

P.O. Box 300, Lafayette Road, Seabrook, NH 03874
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| declare under penalty of perjury that the foregoing is true and correct.

Executed on the 10" day of April 2026.

Kenneth A. Ma
Director, Licensing and Regulatory Compliance

Enclosure:
- Seabrook response to the NRC's second round of RAls
- Attachment - MPR Associates Evaluation 0326-0111-L.TR-001, Rev. 0

cc:  USNRC Region | Administrator
USNRC Project Manager
USNRC Senior Resident Inspector

Director Homeland Security and Emergency Management
New Hampshire Department of Safety

Division of Homeland Security and Emergency Management
Bureau of Emergency Management

33 Hazen Drive

Concord, NH 03305

Kimberly Castle, Technological Hazards Supervisor
The Commonwealth of Massachusetts

Emergency Management Agency

400 Worcester Road

Framingham, MA 01702-5399
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In Reference 1, NextEra Energy Seabrook, LLC (NextEra) requested an amendment to Renewed Facility
Operating License NPF-86 for Seabrook Station Unit 1 (Seabrook). The proposed license amendment
would modify the Seabrook licensing basis by revising Technical Specifications (TS) Bases 3/4.8.1, AC
Sources - Operating, to align with the available AC power source guidelines of Regulatory Guide (RG) 1.93,
“Availability of Electric Power Sources”. Specifically, changes were proposed to the applicability of select
TS 3.8.1 ACTIONS associated with Unit Auxiliary Transformer (UAT) and Reserve Auxiliary Transformer
(RAT) unavailability.

In Reference 2, NextEra responded to the NRC staff’s initial requests for additional information (RAls). In

Reference 3, the NRC provided additional RAls deemed necessary to complete its review, as specified
below. NextEra's response to the second round of RAIs follows:

Background and Regulatory Bases

In the Seabrook’s License Amendment Request (LAR), the licensee is proposing to remove the following
TS Bases 3/4.8.1 discussion, which was added in response to the events described in License Event Report
(LER) 2005-004-00:

s One of the required.[] independent offsite AC sources consist of the circuit from an offsite transmission
line through the UATs to buses ES[ES] and EG6. Operability requires both UA[]T breakers closed,
energizing emergency buses. The second required independent off{]site AC source consists of the
circuit from a separate off[]site transmission line through the RA[JTs to buses ES[E5] and E6. Operability
requires each RAT supply breaker be either (1) closed.[,] or (2) in standby with capability for automatic
closure.

o Tomeetthe TS 3.8.1.1 requirements for two independent offsite sources, each emergency bus must
(1) be energized from its UA[]T.[] and (2) have its RAT available via fast transfer capability. Otherwise.
the appropriate action of TS 3.8.1.1 must be entered. Below are examples of the application of the TS
to various configurations of the offsite AC sources:

» The offsite source via the UA[]Ts is operable when both buses ES[ES] and E6 are powered via the
UATs.

» The offsite source via the RA[]Ts is operable when the RAT is the standby power supply for both
buses ES[E5] and E6, and both buses have operable auto-transfer capability fo the RAT.

» With one emergency bus powered from a UAT with capability for auto[-]Jtransfer to the RAT. A[, ajnd
the other bus powered from a RAT.[] the offsite source via the UA[]T is inoperable. The source
through the UA[]T is not available via auto[-Jtransfer on the bus that is energized from the RAT. (TS
3.8.1.1 action a is applicable).

> With the UA[]T powering one emergency bus without auto[-Jtransfer capability to the RAT coincident
with the RAT powering the other emergency bus (no auto[-Jtransfer from the RAT fo the UAT exists),
both offsite sources are inoperable. (TS 3.8.1.1 action e is applicable.)

»  With both emergency buses powered from the RATS, the offsite source via the UATS is inoperable
since no auto[-Jtransfer capability to the UATs exists. (TS 3.8.1.1 action a is applicable).

In addition, in the LAR, the licensee is proposing to replace the above discussion in TS Bases 3/4.8.1,
which was added in response to the events described in License Event Report (LER) 2005-004-00, with
the following language:
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“For the offsite AC sources. separation and independence are to the extent practical. A circuit may be
connected to more than one ESF bus. with fast transfer capability to the other circuit OPERABLE and
not violate separation criteria. A circuit that is not connected to an ESF bus is required to have
OPERABLE fast transfer capability to at least one ESF bus to support OPERABILITY of that circuit.
Both offsite power circuits are designed to be connected or available via fast transfer to both ESF
buses.”

The staff notes the following:
General Design Criterion (GDC) 17 states:

The onsite electric power supplies, including the batteries, and the onsite electric distribution
system, shall have sufficient independence, redundancy, and testability to perform their safety
functions assuming a single failure.

Electric power from the transmission network to the onsite electric distribution system
shall be supplied by two physically independent circuits...

FSAR Section 8.1.5.2, “Institute of Electrical and Electronic Engineers Standards” stated in part; "It is our
engineering judgement that the Seabrook design meets the requirements of this standard” (IEEE Standard
308 - 1974, “Standard Criteria for Class 1E Electric Systems for Nuclear Power Generating Stations”).

IEEE Standard 308 section 5.2.1(1) required Class 1E electrical loads to be separated into two or more
redundant load groups, a reference to Class 1E electrical loads at the bus or train level.

IEEE Standard 308 Section 5.2.1(3) stated that each of the redundant load groups shall have access to
both a preferred and a standby power supply, another reference to evaluation of the Class 1E electrical
distribution system at the bus or train level.

IEEE Standard 308 section 5.2.2(1) defined the distribution system as consisting of all equipment in the
distribution circuit from the supply breaker or breakers to the loads.

IEEE Standard 308-1974 Figure 1 (Example Class 1E Power System for Single Unit
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Therefore, based on the above discussion on FSAR Section 8.1.5.2, IEEE Standard 308, and GDC 17
requiring redundant onsite distribution systems, and electric power from the transmission network to the
onsite electric distribution system to be supplied by two physically independent circuits (meaning each
distribution system [or train] shall be supplied by two physically independent circuits), the staff is unclear of
how Seabrook proposed change complies with the regulatory requirements of GDC 17 and conforms to the
guidance in Regulatory Guide 1.32 (which endorses IEEE Standard 308). Please clarify the following TWO
questions:

Seabrook RAI#1:

The licensee’s proposed language would revise how TS Bases 3/4.8.1 defines offsite circuit operability.
Please clarify how the change, which will affect the LCO 3.8.1.1 offsite circuit requirement, meets the
requirements of GDC 17, as it relates to independence, redundancy, electric power from the transmission
network to the onsite electric distribution system be supplied by two physically independent circuits and the
guidance in IEEE Standard 308, as discussed above.

NextEra Response to RAI#1:

The proposed TS Bases change does not alter the Seabrook electrical system design, TS 3.8.1.1 LCO,
accident analysis assumptions, or the plant's compliance with GDC 17. The LCO itself is stated at the
system level - two physically independent circuits between the offsite transmission network and the onsite
Class 1E distribution system - not at the level of four individual transformers. The amendment therefore
removes a plant-specific Bases interpretation adopted after LER 2005-004-00 and restores consistency
among TS Bases 3/4.8.1, the approved UFSAR, GDC 17, RG 1.32, IEEE 308, and the operating guidance
reflected in RG 1.93. In addition, as discussed below, NextEra has narrowed the request so that Seabrook
will enter the appropriate TS ACTION statement whenever more than one offsite power transformer is not
OPERABLE.
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As seen in the figure above, Seabrook's offsite power system provides two physically independent circuits
from the transmission network to the Class 1E distribution system:

e Circuit 1: 345 kV Bus 6 — GSU transformers — UAT-2A to Class 1E bus 5E; UAT-2B to Class 1E
bus 6E

e Circuit 2: 345 kV Bus 5 — RAT-3A to Class 1E bus 5E; RAT-3B to Class 1E bus 6E

These circuits originate on separate 345 kV switchyard buses supplied from independent transmission
lines. Consistent with SRP Section 8.2, the offsite or preferred power system includes the transmission
network, switchyard equipment, transformers, and associated control equipment. At Seabrook, because
the main generator is connected through a generator circuit breaker, the Bus 6 -> GSU -> UAT path remains
an offsite preferred-power circuit following a unit trip and provides immediate access of offsite power to the
Class 1E buses. Circuit 2, through the RATSs, provides the second physically independent offsite circuit and
remains available either immediately when connected or by automatic fast transfer when aligned in standby.

GDC 17 states in relevant part:

“Electric power from the transmission network to the onsite electric distribution system shall be supplied
by two physically independent circuits (not necessarily on separate rights of way) designed and located
so as to minimize to the extent practical the likelihood of their simultaneous failure under operating and
postulated accident and environmental conditions. A switchyard common to both circuits is acceptable.
Each of these circuits shall be designed to be available in sufficient time following a loss of all onsite
alternating current power supplies and the other offsite electric power circuit, to assure that specified
acceptable fuel design limits and design conditions of the reactor coolant pressure boundary are not
exceeded. One of these circuits shall be designed to be available within a few seconds following a loss-
of-coolant accident to assure that core cooling, containment integrity, and other vital safety functions
are maintained.”
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GDC 17 requires two physically independent circuits to the onsite electric distribution system. It does not
require both offsite circuits to be simultaneously aligned to each emergency bus in every operating lineup.
That reading is confirmed by RG 1.32, which identifies two immediate-access circuits as the preferred
design but expressly allows an acceptable design in which one of the two circuits is a delayed-access
circuit, provided its availability satisfies GDC 17. Seabrook meets that standard because the UAT circuit is
immediately available, and the RAT circuit remains available either immediately when connected or by
automatic fast transfer when in standby.

This conclusion is also consistent with IEEE 308. Section 5.2.2(1) defines the distribution system as all
equipment in the distribution circuit from the supply breaker or breakers to the loads. Section 5.2.3(1) states
that the preferred power supply shall consist of one or more circuits from the transmission network to the
Class 1E distribution system input terminals. Section 5.2.1(3) requires each redundant load group to have
access to both a preferred and a standby power supply. At Seabrook, the standby power supplies are the
EDGs; the RATs are not the IEEE 308 "standby power supply." Accordingly, the relevant question is whether
each train retains access to a preferred supply and its standby EDG while the Class 1E distribution system
continues to retain two physically independent offsite circuits.

Seabrook's plant-specific licensing basis is especially important. UFSAR Section 8.2.1.5 states that the
minimum requirements of GDC 17 and RG 1.32 can be met with one UAT and one RAT inoperable if the
operable UAT and RAT are connected to opposite emergency buses because two independent circuits from
the transmission network to the onsite distribution system remain available. The present amendment is
therefore consistent with the approved UFSAR. The more restrictive TS Bases wording added after LER
2005-004-00 was a conservative operational interpretation adopted to resolve that event; it did not change
the plant design, the TS 3.8.1.1 LCO text, or the UFSAR description of minimum GDC 17 compliance.

With one UAT out of service (e.g., UAT-2A):

o Bus 5E is supplied by a preferred power supply via Circuit 2 (RAT-3A), and its standby power supply
is the EDG.

e Bus 6E is supplied by a preferred power supply via Circuit 1 (UAT-2B), retains alternate access to
Circuit 2 via fast transfer (RAT-3B), and its standby power supply is the EDG.

With one RAT out of service (e.g., RAT-3A):

o Bus 5E is supplied by a preferred power supply via Circuit 1 (UAT-2A), and its standby power supply
is the EDG.

s Bus 6E is supplied by a preferred power supply via Circuit 1 (UAT-2B). Circuit 2 remains available
to the Class 1E distribution system through RAT-3B and Bus 6E, and Bus 6E retains alternate
access to Circuit 2 via fast transfer. lts standby power supply is the EDG.

Industry precedent is consistent with this approach. RG 1.93 and the improved STS in NUREG-1431 frame
operability at the level of required offsite circuits to the onsite Class 1E distribution system and provide a
72-hour completion time when one required offsite circuit is inoperable. In addition, Palo Verde has NRC-
approved TS Bases that allow a startup transformer to be removed from service based on that plant's offsite
power capability. While no benchmark plant is identical to Seabrook, these precedents confirm that NRC-
approved offsite power licensing bases are design-specific and do not impose a generic requirement that
every transformer in a multi-transformer lineup remain operable to avoid entry into TS 3.8.1 ACTIONS.

In 2022, NextEra contracted with MPR Associates to perform a detailed licensing-basis evaluation of
Seabrook's offsite power system. MPR concluded that Seabrook remains compliant with GDC 17 and other
design-basis documents with a single UAT or a single RAT removed from service and recommended
revising the TS Bases accordingly. MPR did not treat the post-2005 TS Bases restriction as an independent
controlling requirement because the purpose of the review was to determine whether that restrictive Bases
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gloss is required by the governing regulations, UFSAR, TS 3.8.1.1, and accident analyses. Those governing
documents are the proper standards for this amendment.

MPR's benchmarking also concluded that Seabrook's offsite power system equals or exceeds the
performance of several NRC-approved PWR designs and maintains offsite power in scenarios where many
benchmark plants cannot. That benchmarking does not substitute for Seabrook's plant-specific design
basis, but it confirms that the operating flexibility requested here is well within the range of NRC-approved
offsite power configurations.

In summary, the proposed TS Bases change does not relax the Seabrook design basis or alter TS 3.8.1.1.
It restores consistency among the TS Bases, the approved UFSAR, GDC 17, RG 1.32, IEEE 308, and RG
1.93. As further narrowed below, the LAR seeks approval only for the single-transformer-out configurations
that remain supported by the Seabrook design basis.

After further consideration while developing its response to this RAI, NextEra hereby modifies Reference 1
to no longer propose LCO compliance for the condition of more than one transformer not OPERABLE (see
rows 5 and 6 in the table below). This additional narrowing is conservative and eliminates the multi-
transformer-out configurations most removed from the post-2005 Bases interpretation. Specifically,
Seabrook will enter the appropriate TS ACTION statement whenever more than one offsite power
transformer is not OPERABLE. Accordingly, the LAR table titled "Transformers in Service,” which will be
included in Seabrook procedure 0X1446.01, AC Power Source Weekly Operability Surveillance, is modified
as shown below. Of note, the title of the last column is modified to reflect the TS ACTION statement entry
expected by the licensed operators performing 0X1446.01 when Seabrook has one or more offsite power
transformers not OPERABLE.

TRANSFORMERS IN SERVICE
OFFSITEAC PWR | OFFSITEAC PWR | PATH TO TRAINA PATH TO TRAIN B L.CO 3.8.1.1 '?,
SOURCE (#8) SOURCE (#5) COMPLIANT?
UAT-2A | UAT-2B | RAT-3A | RAT-3B
UAT-2B (AND RAT-3B
X v \ v ALIGN RAT-3A VIA FAST- XFER) YES
UAT-2A (AND RAT-
\ X \ v 3A VIA FAST-XFER) ALIGN RAT-3B YES
UAT-2B (AND RAT-3B
v v X v UAT-2A VIA FAST- XFER)) YES
UAT-2A (AND RAT-
v v \ X | 3AVIAFAST- XFER) UAT-2B VES
X v v X ALIGN RAT-3A UAT-2B ENTE'I\JQO'IZ-HR
NO
v X X \ UAT-2A ALIGN RAT-3B ENTER 72-HR
NO
v v X X UAT-2A UAT-2B ENTER 72-HR CT
X X J J ALIGN RAT-3A ALIGNRAT3B | L\1ER TOHR CT
X X X X NO PATH NO PATH ENTER";‘;_HR oT
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Seabrook RAI#2

Please clarify how does the alignments for the UATs and RATs in the table below called “Transformers in
Service” on pages 7 and 8 of the LAR meet the requirements of GDC 17 as it relates to independence,
redundancy, electric power from the transmission network to the onsite electric distribution system be
supplied by two physically independent circuits and the guidance in IEEE Standard 308, as discussed
above.

TRANSFORMERS IN SERVICE INDEPENDENT
OFFSITE PWR
OFFSITE AC PWR | OFFSITEACPWR | PATHTOTRAINA | PATHTOTRAINB | SOURCETO
SOURCE (#6) SOURGCE (#5) EACHCLASS 1E
UAT-2A | UAT-2B | RAT-3A | RAT-3B (LCO 3.8.1.1.0]
UAT-2B (AND RAT-38
x N N N ALIGN RAT-3A Vi EASTXrEr YES
UAT-2A (AND RAT- y
¥ X ¥ N 3A VIA FAST-XFER) ALIGN RAT-3B YES
UAT-28 (AND RAT-38
N ¥ X N UAT-2A VIA FAST- XFER)) YES
UAT-2A (AND RAT- )
M M v X | 3AVIA FAST- XFER) UAT-28 YES
X N] N] X ALIGN RAT-3A UAT-28B YES
N X X N UAT-2A ALIGN RAT-38 YES
N N X X UAT-2A UAT-28 ENTER YO.HR GT
TRANSFORMERS IN SERVICE INDEPENDENT
OFFSITE PWR
OFFSITE AC PWR | OFFSITEAC PWR | PATHTO TRAIN A PATHTOTRAING |  SOURCETO
SOURCE (#8) SOURGE (#5) EACH CLASS 1E
UAT-2A | uAT2B | RAT-3A | RAT-3B [LCO 3.8.1.1.5)
X X N ¥ ALIGN RAT-3A ALIGN RAT-38 ENTER So.HR CT
X X x x NO PATH NO PATH ENTER SLHR CT

NextEra Response to RAI#2:

The table titled "Transformers in Service" illustrates representative transformer alignments and the resulting
preferred-power paths from the transmission network to the Seabrook Class 1E distribution system. The
table is intended to show why the listed single-transformer-out configurations remain consistent with TS
LCO 3.8.1.1.aand GDC 17; it is not intended to suggest that, in every configuration, both offsite circuits are
simultaneously aligned to both trains.

The applicable compliance basis is as follows: (1) two physically independent offsite circuits continue to
exist from the transmission network to the onsite Class 1E distribution system, (2) at least one circuit
remains immediately available within the GDC 17/RG 1.32 timing assumptions, and (3) each redundant
load group retains access to a preferred power supply and its standby EDG consistent with IEEE 308. in
the table below, FT means fast transfer and OOS means out of service (i.e., not OPERABLE). Consistent
with the revised response to RAI #1, the versions of Rows 5 and 6 that will be implemented in 0X1446.01
require entry into the 72-hour TS completion time.

The corrected GDC 17 compliance bases for the representative single-transformer-out configurations are
provided below.
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UAT-2A

UAT-2B

RAT-3A

RAT-3B

Satisfies LCO
3.8.1.1.a7

GDC 17 Compliance Basis

00s

In Service
to 6E

In Service
to 5E

Available
viaFTto
6E

YES

Ckt 1: Bus 6 -> GSUs -> UAT-2B -> 6E.

Ckt 2: Bus 5 -> RAT-3A -> 5E; RAT-3B available to 6E via FT.

Two physically independent offsite circuits remain available to the Class 1E
distribution system. Train A retains a preferred supply via Ckt 2 and standby
EDG; Train B retains a preferred supply via Ckt 1, alternate access to Ckt 2,
and standby EDG.

In Service
to 5E

00Ss

Available
viaFT to
5E

In Service
to 6E

YES

Ckt 1; Bus 6 -> GSUs -> UAT-2A -> 5E.

Ckt 2: Bus 5 -> RAT-3B -> 6E; RAT-3A available to 5E via FT.

Two physically independent offsite circuits remain available to the Class 1E
distribution system. Train A retains a preferred supply via Ckt 1, alternate
access to Ckt 2, and standby EDG; Train B retains a preferred supply via
Ckt 2 and standby EDG.

In Service
to 5E

In Service
to 6E

00s

Available
via FT to
6E

YES

Ckt 1: Bus 6 -> GSUs -> UAT-2A/UAT-2B -> 5E/6E.

Ckt 2: Bus 5 -> RAT-3B -> 6E.

Circuit 1 remains immediately available to both trains. Circuit 2 remains
physically independent and avaitable to the Class 1E distribution system
through 6E. Train A retains a preferred supply via Ckt 1 and standby EDG;
Train B retains preferred supplies via Ckis 1 and 2 and standby EDG.

In Service
to 5E

In Service
to 6E

Available
viaFT to
5E

00s

YES

Ckt 1: Bus 6 -> GSUs -> UAT-2A/UAT-2B -> 5E/6E.

Ckt 2: Bus 5 -> RAT-3A -> 5E.

Circuit 1 remains immediately available to both trains. Circuit 2 remains
physically independent and available to the Class 1E distribution system
through 5E. Train A retains preferred supplies via Ckts 1 and 2 and standby
EDG; Train B retains a preferred supply via Ckt 1 and standby EDG.

Clarifying note: For Rows 3 and 4 below, NextEra is not asserting that both offsite circuits are simultaneously aligned to both trains. The
compliance basis is that Circuit 1 remains immediately available to both trains, Circuit 2 remains physically independent and available to the
Class 1E distribution system through the remaining RAT, and each train retains access to the required preferred and standby power supplies.
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November 16, 2022
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Mr. Ronald Campo
NextEra Energy Resources

Seabrook Station
Seabrook, NH 03874

Subject: Seabrook Offsite Power Licensing Basis Evaluation
Dear Mr. Campo:

In response to NextEra’s request, MPR evaluated the Seabrook offsite power system
configuration to assess compliance with General Design Criteria (GDC) 17 and other applicable
regulatory guides and standards when a single unit auxiliary transformer (UAT) or a single
reserve auxiliary transformer (RAT) is out of service. In addition, MPR performed a
benchmarking study of the offsite power configurations at several pressurized water reactor
plants to compare the robustness of Seabrook’s offsite power system with similar plants as it
pertains to GDC 17 compliance.

MPR concludes that the Seabrook offsite power system meets the requirements of GDC 17 and
other design basis documents with a single UAT or a single RAT out of service. We consider the
Seabrook technical specification (TS) bases to be overly restrictive.

MPR recommends revising the TS bases to remove the stipulation that both UATs and RATs
must be online for each offsite power circuit to be considered operable. The technical
specifications and UFSAR do not need to be revised.

The enclosure to this letter documents the details of MPR’s evaluation. Should you have any
questions or concerns, please contact us.

Sincerely,
Josh Chin
Enclosure

cc: Mr. Brad Woodland

MPR ASSOCIATES, INC. 320 KING STREET = ALEXANDRIA, VA 22314-3230 703-519-0200 FAX: 703-519-0224  www.mpr.com
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Seabrook Offsite Power Licensing Basis Evaluation

1.0 Introduction
1.1. Purpose

This enclosure documents the MPR evaluation of Seabrook Station’s offsite power system to
determine whether the system complies with General Design Criteria 17 (Reference 2) and other
applicable requirements, with a single unit auxiliary transformer (UAT) or a single reserve
auxiliary transformer (RAT) removed from service.

1.2. Background

Seabrook Station is a single unit pressurized water reactor (PWR) plant located in Seabrook,
New Hampshire. The station utilizes four transformers (2 UATs and 2 RATS) to supply offsite
power to the Class 1E safety buses. A detailed description of the Seabrook offsite power sources
is included in Section 2.1.

Historically, Seabrook Station interpreted their technical specifications such that only one offsite
AC source was required for each train of emergency buses as long as the sources to the two
trains of emergency buses were physically independent (i.e., a UAT supplying power to one train
and a RAT supplying power to the opposite train of emergency buses).

In March 2005, the historical interpretation of Seabrook’s technical specifications was
challenged when in February the circuit breaker for the RAT supply to train A 4160V safety
related bus was removed from service while the bus remained energized through the respective
UAT. The circuit breaker was returned to operable status after approximately 9.5 days. This
event and a prior event had not been considered a violation of the plant technical specification
based on the historical interpretation of the offsite power requirements. In a subsequent meeting
with the NRC to justify the historical implementation of the technical specifications, the NRC
disagreed with Seabrook’s interpretation and concluded that that the two independent power
supplies should be provided to each train of the class 1E safety buses to satisfy the technical
specifications requirements. As a result, Seabrook revised their TS bases to specify that all four
offsite circuits must be operable to avoid entering an LCO and has been operating in accordance
with this requirement. These events are documented in LER 2005-004-00 (Reference 1).

For Seabrook, the ability to perform maintenance on a single UAT or a single RAT while the
plant is in Modes 1 — 4 could be beneficial as this flexibility could reduce the scope and potential
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duration of future refueling outages. The allowable outage time (AOT) for the corresponding
LCO is 72 hours, which may be inadequate to perform maintenance on the offsite power circuits.
Seabrook requested MPR to evaluate the plant’s cutrent licensing basis and perform a
benchmarking of comparable domestic nuclear stations to determine if compliance with
GDC-17, and other applicable requirements, could be maintained and if justification could be
provided to take a single UAT or a single RAT circuit out of service without entering an LCO.

1.3. Approach

The Seabrook electrical system topology was reviewed along with the plant one-line diagram,
UFSAR, Technical Specifications, and TS bases. The offsite power system was then evaluated
for compliance with supporting standards, regulatory guides, and design criteria.

Next, a limited benchmarking study was completed to compare the Seabrook configuration and
design basis with other similar plants. Only PWR plants were included in the scope of the review
due to commonalities in the offsite power and safety bus configuration.

After these evaluations were completed, an assessment was made on whether Seabrook can
operate with a single UAT or a single RAT out of service while complying with GDC 17 and
other applicable requirements. The result of this assessment informs our recommendations and
10 CFR Part 50.59 (Reference 11) applicability.

2.0 Seabrook Offsite Power System Evaluation

2.1. System Description

The Seabrook switchyard is connected to the transmission grid via three electrically and
structurally independent 345 kV transmission lines that are terminated at separate terminating
structures. The single line diagram of the Seabrook switchyard and the connections to the three
transmission lines are shown in Figure 2-1.

The 345kV switchyard includes two metal-enclosed SF¢ gas-insulated buses. A double-breaker
scheme connects the 345kV switchyard buses to the high voltage terminals of the generator step-
up transformers (GSUs) via an SF¢ gas-insulated circuit. A breaker-and-a-half scheme connects
the 345kV buses to the high voltage terminals of the reserve auxiliary transformers (RATS) via
an SF¢ gas-insulated circuit. The GSU transformers are connected to the main generator circuit
breaker via isolated phase bus ducts.

Two unit auxiliary transformers (UATSs) are tapped off the isolated phase bus duct connecting the
main generator circuit breaker to the GSU transformers. When the generator circuit breaker is
tripped, the UATS provide an immediate access circuit from the preferred power supply (offsite
source) to the onsite distribution system through GSUs without any additional circuit breaker
action, providing power for all the engineered safety features loads of the unit. The UATs and
RATSs provide two electrically and physically independent circuits to supply offsite power to the
emergency buses. Each UAT and RAT has the capacity to supply the power requirements of the
connected load under all plant conditions.
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Figure 2-1.  Seabrook Switchyard (Reference 4)

Seabrook uses two RATs and two UATSs to supply power to the two safety-related buses as
shown in Figure 2-2. Both UATs share a single connection to the switchyard via the GSU
transformers. Therefore, a single failure in the shared section between the switchyard and the
UATs may result in the loss of both UATs. Similar to the UATSs, both RATs share a single
connection to the switchyard. Therefore, a single failure in the shared section between the
switchyard and the RATs may result in the loss of both RATs.

Each safety bus is normally aligned to receive power from one UAT with one RAT in standby.
The RAT can be aligned to supply power to the corresponding safety bus via a
synchronism-checked fast transfer scheme if the incoming breaker of the respective UAT is
opened either manually or automatically. If the RAT is aligned to supply power to the bus and
the UAT is in standby, there is no fast transfer scheme to align the UATS to the safety bus if the
respective RAT becomes unavailable.
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Figure 2-2.  Seabrook Transformer Configuration (Reference 4)
2.2. Current Licensing Basis

The Seabrook Current Licensing Basis (CLB) incorporates the following codes and standards,
applicable to the plant offsite power:

o 10 CFR 50, General Design Criteria 17 (GDC 17) (Reference 2)
. NRC Regulatory Guide 1.32 (Reference 5)

o [EEE Std. 308 (Reference 7), and

. NRC Regulatory Guide 1.93 (Reference 6)

The applicable codes and standards are listed in Chapter 8 of the plant UFSAR (Reference 3).
Applicable offsite power requirements from each document are listed in Table 2-1.
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Table 2-1.

Offsite Power System Design Requirements

Document | Requirement #

Requirement Description

Electric power from the transmission network to the onsite electric
distribution system shall be supplied by two physically independent
circuits designed to minimize the likelihood of their simultaneous
failure under operating and postulated accident and environmental
conditions. A switchyard common to both circuits is acceptable.

GDC 17

Each circuit shall be available in sufficient time following a loss of all
onsite power supplies and the other offsite electric power circuit, to
assure that specified acceptable fuel design limits and design
conditions of the reactor coolant pressure boundary are not exceeded.

One of these circuits shall be designed to be available within a few
seconds following a loss-of-coolant accident to assure that core
cooling, containment integrity, and other vital safety functions are
maintained.

The requirements of IEEE Std. 308 -1974 are generally acceptable to
NRC staff and provide an adequate basis for complying with GDC 17.

RG 1.32

A preferred design would include two immediate access circuits from
the transmission network. An acceptable design would substitute a
delayed access circuit for one of the immediate access circuits.

The preferred power supply shall consist of one or more circuits from
the transmission network to the Class 1E distribution system and
provide sufficient power for the shutdown of the station and for the
operation of emergency systems and engineering safety features.

IEEE Std.
308

For non-accident conditions, each circuit shall be designed to be
available in sufficient time to assure that design limits are not
exceeded.

A minimum of one circuit from the transmission network shall be
available during normal operation. If only one circuit is normally
available, the design shall include a provision for alternative access to
the transmission network. The circuit that is normally available shall be
designed to be available within an acceptable amount of time following
a loss of coolant accident (LOCA).

If one required offsite AC source is unavailable, power operation may
continue for 72 hours as long as a subsequent single failure would not
cause total loss of offsite power (excluding an unrelated failure of the
remaining offsite power source). If the inoperable AC source is not
restored within 72 hours, the unit should be brought to a cold
shutdown within 36 hours.

RG 1.93

If the two required offsite AC sources are unavailable, power operation
may continue for 24 hours if it is likely that one offsite source can be
restored within this time. If only one offsite source is restored within 24
hours, operation may continue for a total time that does not exceed 72
hours. If no offsite sources are restored within 24 hours, the unit
should be shut down and brought to a cold shutdown state within the
next 36 hours.
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Key descriptions and requirements from the Seabrook CLB as applicable to the offsite sources
are listed below.

o UFSAR — Chapter 8' (Reference 3)

1. Two UATs and two RATs with one UAT and one RAT connected to each
emergency bus provide the independent offsite power sources to each safety bus.

2. The minimum requirements of GDC 17 and Reg Guide 1.32 can be met with one
UAT and one RAT inoperable if the operable UAT and RAT are connected to
opposite emergency buses. MPR notes that this statement reflects the historical
interpretation of Seabrook TS bases.

o Technical Specifications (3.8.1.1) (Reference 8)

1. As a minimum, two physically independent circuits between the offsite
transmission network and the onsite Class 1E Distribution System shall be
operable.

2. An inoperable offsite source shall be restored within 72 hours.

o TS Bases (3/4.8.1) (Reference 8)
1. The operability of the AC electrical power sources is consistent with the initial

assumptions of the Accident analyses and is based upon meeting the design basis
of the unit. This results in maintaining at least one train of the onsite or offsite AC
sources operable during Accident conditions in the event of an assumed loss of all
offsite or onsite power, and a worst case single failure.

2. To meet the TS 3.8.1.1 requirements for two independent offsite sources, each
emergency bus must be energized from its UAT and have its RAT available via
fast transfer. This requirement was added to the TS bases as a result of the events
described in LER 2005-004-00 (Reference 1) and Section 1.2.

2.3. IEEE Standard 765

IEEE Std 765 (Reference 12) describes the design criteria of the preferred power supply (PPS)
and its interfaces with the Class 1E power system, switchyard, transmission system, and alternate
AC sources. IEEE Std 765 is not referenced in the Seabrook UFSAR and is therefore not a part
of the design basis but is a source of offsite power requirements and was therefore reviewed.
IEEE Std 765 is not endorsed by the NRC, although it is referenced in Section 8.2 of the
Standard Review Plan (SRP). General requirements from IEEE Std 765 are listed below.

° The PPS shall consist of two or more circuits from the transmission system to the Class
1E distribution system.

! Chapter 15 of the UFSAR (Reference 14) was reviewed. The review did not identify any additional assumptions or
statements related to offsite power availability during accident conditions.
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Each circuit of the PPS shall be designed to provide sufficient capacity and capability to
power equipment that is required to ensure the following:

Specified acceptable fuel design limits and design conditions of the reactor
coolant pressure boundary are not exceeded as a result of anticipated operational
occurrences.

The core is cooled and containment integrity and other vital functions are
maintained in the event of plant design basis accidents.

A minimum of two circuits from the transmission system to the Class 1E power system
shall be designed to be available during start-up and normal operation to meet accident,
post-accident, and safe shutdown requirements in accordance with the following
guidelines:

The two circuits may be connected by way of the non-Class 1E distribution
system to the redundant Class 1E bus.

The non-Class 1E connections should not compromise the PPS independence
requirements.

A minimum of one PPS circuit shall be designed to be available automatically to
provide power to the Class 1E buses within a few seconds following a design
basis accident. A second PPS circuit shall be designed to be available within a
time period demonstrated to be adequate by the safety analysis of the station.

An enhanced design should have two PPS circuits automatically available to
provide preferred power to Class 1E buses within a few seconds following a
design basis accident.

The PPS circuits to the Class 1E power system shall be physically independent, designed,
and located to minimize (to the extent practical) the likelihood of simultaneous failure of
both PPS circuits under operating, postulated accident, and environmental conditions.

The Seabrook offsite power design is compliant with GDC 17, RG 1.32 and IEEE Std 308, and
meets and exceeds the requirements of IEEE Std 765.

2.4.

Compliance Evaluation

Compliance with the offsite power requirements described in Section 2.2 are evaluated for
Seabrook Station in Table 2-2. Refer to Table 2-1 for descriptions of each requirement.
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Table 2-2. Requirement Compliance Evaluation

Document | Requirement # Requirement Discussion
Met?
Two independent sources of offsite power are
provided through the UAT and RAT circuits.

1 Yes Simultaneous failure of both circuits is minimized
through physical separation and electrical isolation via
independent circuits, and the double-breaker and

GDC 17 breaker-and-a-half schemes used in the switchyard.

2 See Table 2-3 and discussion below.

The UAT circuit is immediately available to provide

3 Yes offsite power to the required safety related loads
following a LOCA.

Requirement identifies that IEEE Std. 308 provides an adequate basis
1 for complying with GDC 17. Accordingly, see |IEEE Std. 308
requirement evaluation in this table.

RG 1.32 The UAT circuit is available immediately during normal
operation. The RATs are not immediately available but
2 Yes can be aligned to supply power to the Class 1E buses
via the synchronism checked fast transfer scheme.
This is sufficient to meet the minimum requirements.

Two independent sources of offsite power are
provided through the UAT and RAT circuits.

IEEE Std. 2 See Table 2-3 and discussion below.
308

1 Yes

The UAT circuit is immediately available to provide
3 Yes offsite power to the required safety related loads
following a LOCA.

1 Yes TS 3.8.1.1 (Reference 8) requires operability of two
independent circuits from the offsite transmission
network to Class 1E buses. The L.CO when one offsite
circuit is inoperable requires the offsite circuit without
2 Yes power to be declared inoperable within 24 hours. The
LCO also requires two offsite circuits to be restored to
operability within 72 hours or be in cold shutdown
within 30 hours.

RG 1.93

To evaluate compliance with GDC 17 requirement 2 (and IEEE Std. 308 requirement 2), which
requires each offsite power circuit to supply power to the safety related loads considering loss of
the other circuit and all onsite power, a compliance evaluation matrix was developed.

The compliance matrix determines whether offsite power can be supplied to the safety buses
under postulated scenarios defined by GDC 17, the plant technical specifications, and operational
decisions. The evaluated scenarios take the following events into consideration.

. Loss of one offsite power circuit per GDC 17 requirement 2

o Loss of all onsite power per GDC 17 requirement 2
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. Worst case single failure per the TS bases design basis description (Item 1 listed in
Section 2.2 under the TS bases description)

In this case, the worst case single failure is a Train A or Train B safety bus fault.

Item 2 of the TS bases description (see Section 2.2) was not evaluated since this report is
investigating the basis for this requirement.

Note: Neither GDC 17 nor the TS bases require the evaluation of a loss of one offsite power
circuit concurrent with a worst case single failure and a loss of all onsite power. However, this
scenario is considered for informational purposes.

Additionally, the removal of a single UAT or a single RAT is considered in the evaluation to
determine if at least any one transformer can be taken offline for maintenance while complying
with GDC-17. This evaluation is contained in Table 3-2. The columns of the table are described
below.

) Transformers in Service — These columns identify which transformers are online or taken
out of service.

o Available Offsite Power Circuits — These columns identify which of the two circuits from
the switchyard are available or not. The two circuits are the 345 kV Bus 6 to the GSU and
UATs (referred to as UATSs in Table 2-3) and the 345 kV Bus 5 to the RATSs (referred to
as RATs in Table 2-3). Unavailability of these circuits can be thought of as a fault on one
of the 345 kV buses in the switchyard upstream of the transformers.

. Available Safety Buses — These columns identify which safety buses are available or
faulted.

Available items are marked as “+¥” and unavailable items are marked as “X”. The conditions
evaluated for each case and subcase are listed below:

. Case 1 — all transformers online

o Case 2 — one UAT taken offline for maintenance

. Case 3 —one RAT taken offline for maintenance

. Subcases A and B — Loss of an offsite power circuit per GDC 17 requirement 2

o Subcases C and D — Worst case single failure per the TS bases (i.e., safety bus fault)
. Subcases E through H — Loss of an offsite power circuit concurrent with a worst case

single failure (outside of GDC 17 and the TS Bases).

Note Case 2 and Case 3 arbitrarily selected UAT-2A and RAT-3A to be taken out of service for
maintenance. Taking the opposite transformer out of service (i.e., UAT-2B and RAT-3B) would
yield similar results and was therefore not considered.
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Each sub case corresponds to evaluations required by GDC 17 and/or the TS bases except for
subcases E through H which were performed for informational purposes. Requirements from
these two documents are listed in Section 2.2. Compliance with these two documents is recorded
in the last columns in Table 2-3. Cases performed for informational purposes record “n/a” for
these columns.
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Table 2-3.

Offsite Power Availability and Compliance Matrix

Available Offsite

Available Safety

Case Transformers In Service Power Circuits Buses Path to Train A Path to Train B GDC AT | TS Bases
UAT.2A | UAT-2B | RAT-3A | RAT3B | UATs | RATs | TrainA | TrainB Met? | Motz
1A s v v v v X s ' UAT-2A UAT-2B Yes nl/a
1B ' < 4 o X '4 o v RAT-3A Upon Fast Transfer | RAT-3B Upon Fast Transfer Yes nla
1C ' v 4 v v v X 7 Train Unavailable UAT-2B nia Yes
1D ' v o s v ' < X UAT-2A Train Unavailable nla Yes
1E o 4 v 4 o X X 4 Train Unavailable UAT-28 nla nla
1F 4 4 ' v X v X v Train Unavailable RAT-3B Upon Fast Transfer nia nla
1G s v v v + X < X UAT-2A Train Unavailable nla n/a
iH N v v 4 X v v X RAT-3A Upon Fast Transfer Train Unavailable n/a nfa
2A X o+ v < < X ' v No Path UAT-2B Yes n/a
2B X v < v X v ' 4 RAT-3A Upon Fast Transfer | RAT-3B Upon Fast Transfer Yes n/a
2C X v ' v < v X < Train Unavailable UAT-28 nfa Yes
2D X ' s ' v v v X RAT-3A Train Unavailable nia Yes
2E X ' < U < X X J‘ Train Unavailable UAT-2B nla nfa
2F X v s 4 X v X 4 Train Unavailable RAT-3B Upon Fast Transfer nfa nia
2G X < 4 4 N X 4 X No Path Train Unavailable niat® nia®
2H X 4 v J X < v X RAT-3A Train Unavailable nfa nfa
3A ' < X 4 v X 4 4 UAT-2A UAT-2B Yes nia
3B v o X L4 X L 4 4 No Path RAT-3B Upon Fast Transfer Yes nla
3C v 4 X s v v X v Train Unavailable UAT-28 n/a Yes
3D N ' X < s 4 < X UAT-2A Train Unavailable n/a Yes
3E v 4 X 's v X X ' Train Unavailable UAT-2B nia nfa
3F 4 v X v X v X ' Train Unavailable RAT-3B Upon Fast Transfer n/a n/a
3G < v X v 4 X v X UAT-2A Train Unavailable n/a nfa
3H v < X v X v v X No Path Train Unavailable nfa® n/a'®
Note:

1. Cases with “nfa’ are outside the scope of GDC 17 andfor the TS bases.

2. No connection is available from the offsite power supplies to the Class 1E safety buses for these cases however, these cases fall outside the scope of GDC 17 and the design basis scenario
defined in the TS bases.
3. Compliance with the TS bases refers to compliance with the design basis defined in the TS bases (i.e., item 1 from the TS bases description in Section 2.2).
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2.5.

Observations

The following observations were made after reviewing Seabrook’s offsite power configuration
and design basis.

3.0
3.1.

GDC 17 requirement 2 is met with a single UAT or a single RAT out of service (Cases
1A, 1B, 2A, 2B, 3A, and 3B).

The offsite power system design satisfies TS bases 3/4.8.1 item 1 listed in Section 2.2
with a single UAT or a single RAT out of service (Cases 1C, 1D, 2C, 2D, 3C, and 3D).

All other offsite power requirements from GDC 17, regulatory guides, and standards are
satisfied.

With a single UAT or a single RAT out of service, when considering a loss of one offsite
power circuit concurrent with a single safety bus fault, there is no available offsite power
supply for the remaining safety bus (Cases 2G and 3H). However, this scenario is outside
the scope of GDC 17 and the plant TS bases.

The common switchyard connection for the RATs and the lack of cross connections
between the UATs and RATS to the safety buses on the opposite train reduces the
operation flexibility with regards to offsite power circuits available to supply power to
each safety bus.

Section 8.2.1.5 of the Seabrook UFSAR states that GDC 17 is satisfied with a single RAT
and UAT operable if they are connected to opposite safety buses.

Benchmarking Study

Site Comparisons

To benchmark the Seabrook design basis, the offsite power systems at several other domestic
nuclear plants were reviewed and compared to the Seabrook system. As discussed in Section 1.3,
only PWRs were included in the scope of the benchmarking study due to commonalities in the
offsite power and safety bus configuration.

For each site, several attributes of the system design were evaluated and listed in Table 3-1,
using information in References 9, 13, 15. Key observations from the study are provided in
Section 3.2
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Table 3-1. Pertinent Offsite Power Features
. . . . Generator
. UATs RATs!" ) . Connections Between Unit Unit to Unit P
Plant Units per Unit | per Unit RAT Switchyard Connection Safety Buses Connections BClrcu:t
reaker
Each RAT is connected to a
Seabrook 1 2 2 Common connection for RATs single safety bus. No cross N/A Yes
connections exist.
Each Startup is normally the
reserve power source for
. one train but can be cross
Davis-Besse 1 1 2 ?;ea;;asrfaot:amc:rgnechons for Startup connected to provide N/A No
reserve power to the
opposite train (by manual
preselection)
One LVSAT supplies 4.16kV
N/A (See | One connection to switchyard per | power to both safety buses E\\//SS:;: :::be
Point Beach 2 1 next HVSAT. Each LVSAT can be for each unit. One HVSAT . Yes®
; N aligned to feed the
columns) | aligned to both HVSATs. supplies 13.8kV power to site unit
the respective LVSAT. opposite un
Each Startup transformer has a
separate connection to the
switchyard and can be aligned to
any safety bus. Startup
transformers can be aligned to Upon transfer, each Startup | . Startup
feed the opposite Unit. t(ansformer is aligned to a transformer can be
. . R single safety bus on the
Saint Lucie 2 2 2 Each Startup transformer is same unit. However. tie connected tp the No
normally unloaded in standby. breakers exist between opposite unit safety
Upon loss of the normal power safety buses. bus
provided by the respective UAT,
the Startup transformer is
automatically aligned by a fast-
dead bus transfer scheme.
Startup transformer
. ! UAT and Startup ;
Turkey Point 2 1 1 (S)tn e conneation for the single transformer cross connected | > conpecteq to No
artup transformer t opposite unit safety
o both safety buses b .
us {Train A)
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Station Power Transformer (SPT)

buses as a primary or
backup power source

Table 3-1. Pertinent Offsite Power Features
. . . : Generator
. UATs RATs(" . . Connections Between Unit Unit to Unit o
Plant Units per Unit | per Unit RAT Switchyard Connection Safety Buses Connections Circuit
Breaker
Separate connections for each Each RAT is cross .
! One additional SAT
unit's RAT. Each RAT shares connected to both safety
Vogtle 2 2 2 connection with the corresponding | buses as a primary or ;ig ;efegtggfusr:{ety No
RAT in the opposite unit. alternate power source i
Each SSST is connected to )
. ) N Tie breaker between
Separate connections for System | single safety bus. Tie f .
Beaver Valley 2 2 2 Station Service Transformers breaker between safety 3?‘{‘313 Unit ;) and No
buses. nit 2 safety bus
. An alternate shared
No RA.TS' Two half-sized UATs Each UAT is cross 6.9kV bus can feed
per train are fed through one half- | " e e 16 both safety either of the two
Catawba 2 4 0 sized GSU. Two half-sized GSUs n O - " b Yes
connect the main generator and EUSES as a primary or ;"“t s S.‘f;]fety \.Jt,ses
. ackup power source. rom either unit's
the UATs to the switchyard. 6.9kV system.
Each safety bus has
Byron/ 2 P 2 Common connection for both Each SAT connected to a tie breaker to a No
Braidwood System Aux Transformers (SATs) | single safety bus. safety bus in the
opposite unit
Each RAT provides normal
source of offsite power to E::;‘efzgz to two
Separate connections for each two safety buses of different safety buses in one
Palo Verde 3 0] 3 RAT units and alternate source of unit and one safet No
offsite power to two other bus in the remainir}:
safety buses of different tw N 9
units. 0 units.
Each SPT is cross
Salem 2 5 2 Separate connections for each connected to all 3 safety None No
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Table 3-1. Pertinent Offsite Power Features

. " . . Generator
. UATs RATst) . . Connections Between Unit Unit to Unit M
Plant Units per Unit | per Unit RAT Switchyard Connection Safety Buses Connections BClrcu!t
reaker
. Each SST is cross
Separate connections for each
N . connected to all 4 safety
Hope Creek 1 ] 2 (Sstast%%n Service Transformer buses as a primary or N/A No
alternate power source.
Each UAT is connected to the E:r?:eggz iticbrgtshssaf oty
McGuire 2 2 0 éwg{j:hyard through a half-sized buses as a primary or None Yes
' alternate power source.
Notes:

1. RAT refers to transformers which power auxiliary systems and take power directly from the switchyard. This term is used interchangeably with startup
or standby auxiliary transformer (SAT) or other synonymous terms.

2. Allowable outage time for LCO with one required source of offsite power inoperabie.

3. Only Unit 2 has a generator breaker.
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To compare the performance of the offsite power systems at each plant, a failure analysis similar
to the one described in Section 2.3 was completed. For each plant, 4 scenarios were evaluated to
determine if offsite power is available to at least one Class 1E bus. The scenarios are described
below.

o Scenario 1 — All transformers online concurrent with a loss of a single offsite power
circuit and a worst case single failure (typically a safety bus fault).

o Scenario 2 — One reserve transformer taken offline for maintenance concurrent with a
loss of a single offsite power circuit.

. Scenario 3 — One reserve transformer taken offline for maintenance concurrent with a
worst case single failure (typically a safety bus fault).

J Scenario 4 — One reserve transformer taken offline for maintenance concurrent with a
loss of a single offsite power circuit and a worst case single failure (typically a safety bus
fault).

The scenario definitions and evaluation results are contained in Table 3-2. The “v” indicate
which conditions are being considered for each scenario. For each plant, the availability of
offsite power sources was evaluated under the conditions of each scenario.
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Table 3-2. Offsite Power System Performance Comparison

Condition Scenario

Scenario 1 Scenario 2 Scenario 3 Scenario 4
RAT/SAT Offline v v v
e ‘ ‘ ‘
Worst Case Single Failure
(typically a safety bus v v v
fault)
Plant Offsite Power Available to Safety Bus?
Seabrook Yes Yes Yes No
Davis-Besse Yes No Yes No
Point Beach Yes No Yes No
Saint Lucie No Yes Yes No
Turkey Point Yes No Yes No
Vogtle Yes No Yes No
Beaver Valley No No No No
Catawba Yes Yes Yes Yes
Byron/Braidwood Yes Yes Yes No
Palo Verde Yes Yes Yes No
Salem Yes No Yes No
Hope Creek Yes No Yes No
McGuire Yes No Yes No

3.2. Observations

Key observations from the review of the offsite power features at other plants (Table 3-2) are
listed below.

° Plants that do not have generator breakers incorporate additional redundancy by
providing separate switchyard connections and cross connecting the RATs to both safety
buses.

° Plants with multiple units gain redundancy by cross connecting offsite power sources

from other units.
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Plants with generator breakers (Catawba and McGuire) also include safety bus cross
connections between UATs.

The design basis for most plants’ offsite power systems defined in the plant TS bases
includes the consideration of a worst case single failure coincident with the loss of all
onsite power. This is consistent with the standard Westinghouse plant TS bases
(Reference 10). Saint Lucie is an exception as they only consider a single failure for the
onsite power design basis which is consistent with GDC 17.

Typically, a 72 hour AOT is applicable for a loss of an offsite power circuit as shown in
Reference 10. This is consistent with the requirements of RG 1.93 (Reference 6).

Key observations from the offsite power system performance comparison (Table 3-2) are listed

below.

Most plants cannot provide power to the safety-related buses during a loss of a single
offsite power circuit concurrent with a safety bus fault (Scenario 4) when a single RAT is
out of service. Catawba is the exception.

Most plants cannot take a single RAT out of service and withstand a loss of a single
offsite power circuit (Scenario 2. Seabrook, Saint Lucie, Catawba, Byron/Braidwood, and
Palo Verde are the exceptions. Palo Verde is permitted to take a single RAT out of
service without entering an LCO per their TS bases (Reference 15).

Even with all offsite power transformers operable, Saint Lucie and Beaver Valley’s
offsite power systems are not always able to quickly provide power to a safety-related
bus when considering a loss of a single offsite power circuit concurrent with a worst case
single failure (Scenario 1). Figure 3-1 and Figure 3-2 show the conditions under which
there is no available source of offsite power.
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4.0 Conclusions and Recommendations

MPR concludes that the Seabrook system complies with the requirements of GDC 17 and other
design basis documents while a single UAT or a single RAT is removed from service.

Further, MPR notes that:

The only scenario in which there is no available source of offsite power to the safety-
related loads while a single UAT or a single RAT is offline is a loss of a single offsite
circuit concurrent with a worse case safety bus fault. However, this scenario is outside the
scope of GDC 17 and other applicable design basis documents.

Comparisons to other sites show that Seabrook’s offsite power system is equally or more
robust than other PWR plants. Even with all offsite power transformers online, Saint
Lucie and Beaver Valley may be unable to provide offsite power to their safety-related
loads with a loss of a single offsite power circuit, coincident with a worse case single
failure. Additionally, Palo Verde, which is a plant with similar system robustness as
demonstrated by Table 3-2, is permitted to remove a single RAT from service per their
TS bases.

Seabrook’s TS bases are overly restrictive. The TS bases require both safety buses to be
energized by a UAT with a RAT in standby. TS 3.8.1.1 requires two operable
independent offsite power sources to the Class 1E buses but it does not specify which
transformers must be operable. Therefore, removal of a single UAT or a single RAT from
service only violates the technical specifications due to the restrictions contained in the
TS bases.

MPR recommends that Seabrook revise their TS bases to remove the restrictions on the operation
of the UATs and RATs. The TS bases should be revised to permit a single UAT or a single RAT
to be removed from service without entering an LCO. It is noted that the current Technical
Specifications and UFSAR do not specify which transformers must remain operable, therefore
do not require any revision.
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