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EMERGENCY POWER SYSTEM ENHANCEMENT REPORT

INTRODUCTION AND BACKGROUND

INTRODUCTION

This Emergency’ Power System Enhancement Report serves a three-fold -
purpose: a) provide background information and descriptions.of the
existing Turkey Point Units 3 and 4 emergency power system; b) provide
information regarding the enhancements Florida Power and Light Company
(FPL) is implementing to upgrade the existing emergency power system;
and c) provide information regarding the overall upgraded response to
transients such as loss of offsite power (LOOP),,and the Design Basis
Accident - DBA, which is LOOP, plus LOCA on one Unit and a single active
failure. . ,

This introductory Section is structured to provide considerable
background information which allows the reader to understand the
sequence of events that led to the present Emergency Power System
Enhancement Project, the details of which are given in Sections 2.0
through 7.0. Subsection 1.2 provides an overview of the contents of
this Report. Subsection 1.3 provides a review of the earlier emergency
diesel generator loading concerms and their resolution. Subsection 1.4
describes the series of studies Florida -Power and Light Company
conducted to reach an optimum solution to upgrade the Turkey Point

emergency power system.

This Report is being provided to the NRC to support NRC staff approval
of the enhanced Emergency Power System. A separate submittal cocntaining
the resultant proposed Technical Specification changes and No
Significant Hazards evaluation will be docketed in 1989,

CONTENTS OF EMERGENCY POWER SYSTEM ENHANCEMENT REPORT
Th}s Report contains the following major sectgqgs:

Section 1.0 provides an introduction and background for the pfoposed
changes.

Section 2.0 provides an overview of the existing emergency power
distribution system and an overview of the proposed modifications, to the
emergency power distribution system.

The Electrical/Instrumentation & Controls portion of the upgrade is
presented in Section 3.0. 'The major topics within this Section are the

discussions of the .proposed modifications and the operation of the

- enhanced emergency power system. . _—

Section 4.0 discusses operation of the enhanced Emergency Power System
during transients and accidents, and demomstrates that the previous EDG
loading concerns are alleviated with the upgraded design.

A :
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Section 5.0 details ché Mechanical/Structural. aspects of the proposed
modifications. The description of the new design for both structures
and mechanical equipment are presented. .

. -
Section 6.0 discusses the plans for the sequence of installation of the
nevw equipment and tie-ins to the existing emergency power system.

Section 7.0 describes the overall benefits of the resulting plhnt
enhancement., . : .

BACKGROUND REVIEW.OF EMERGENCY DIESEL GENERATOR ELE&TRICAL LOkDS

INPO Significant Operating Experience Report (SOER) 81-10, "Event

Sequences Not Considered in Design of Emergency Bus Control Logic™
reconnended that plants review their control logic schemes for Emergency
Diesel Generator FEDG) breaker control, load shedding apd.load

sequencing to ensure that the emergency power system would meet the

design intent under all accident conditions involving loss of offsite

power prior to or following the actuation of engineered safety features .
(ESF) equipment. ..

In response to the SOER, FPL initiated a review of Turkey Point Units 3
and 4 to determine if the plants were susceptible to the scenmarios
postulated in the SOER. The review, completed in March 1983, concluded-
that Turkey Point Units 3 and 4 appeared to be susceptible to one of the
three scenarios postulated in the SOER. The specific concern irvolved a
postulated loss of offsite power with no ESF actuation initially
required. In this scenario, the shutdown loads would be carried by each
EDG and would include loads which automatically load on the diesels and
any manual loads added by the Control Room operators. If an accident
requiring automatic ESF actuation was to subsequently occtr, the
addition of the ESF loads to the emergency buses could potentially lead
to EDG overload since the existing nonessential loads would not have
automatically shed. ) o

In December 1983, the scope of the review was expanded to include a
determination of those loads not automatically stripped on receipt of an
ESF actuation signal while offsite power was unavailable;

Between September and October 1984, FPL's review raised questions
regarding the accuracy and completeness of loading data tabulated in the
Final Safety Analysis Report (FSAR). A review was begun of all EDG -
loads to establish the method of actuation of each load start signal
(manual or automatic, instantaneous or delayed, etc.). The review
included the reevaluation of design logic drawings and requirements
specified in Emergency Operating Procedures (EOPs). In May 1985, the
Nuclear Steam Supply System .(NSSS) vendor was requested to review the > o
FSAR loading table with respect to the safety analysis to determine 1f
the appropriate equipment, loading times, and operating times were
shown. This review was completed in September 1985, and was made
available for incorporation ianto the EDG loading evaluations previously

implémented.

1-2 0124L/0027L
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In December 1985, a preliminary report showed EDG loading higher than

" expected with actual loading values different from those recorded in the

FSAR. An engineering evaluation of the situation in the format of a
Justification For Continued Operation (JCO) Was issued on December 15,
1985 (Reference 1).

The NRC was informed of the problen and FPL’s proposed corrective
actions. FPL believed that the EDGs were in a condition that was
outside the design basis of the plant. The administrative controls
specified in the JCO were implemented. ‘

On January 8, 1986, FPL met with the NRC Region II staff to discuss EDG:
loading concerns. The December 1985 JCO was diacusaed as well as
long-terns plans for corrective actiouns.

Administrative controls were developed along with changes made in the
EOP to control the loads on the EDG buses. With the changes made, the
JCO for Unit 3 was revised, with Unit 4 to remain in cold shutdown, in
Januvary 1986. Various other changes were instituted to provide for
electrical load management for the EDGs in emergency situations.

In February 1986, the final report (as opposed to the December 1985
preliminary report) on EDG loading was completed. This report provided
more accurate estimates of the kilowatt (kW) loads placed on the EDGs by
equipment likely to be operated under accident conditioms.

Additionally, the final report'utilized actual test data for the CCW and
ICW pump kW load rating. The loading estimates for several components
were increased over those used {n the December 1985 JCO. e loading
estimates for other loads decreased or remained unchanged. ;
On March 29, 1986, FPL completed a second JCO (Reference 2) which
Justified the operation of Unit 3 while requiring Unit 4§ to remain in
cold shutdown. This JCO was necessary because the fipal EDG loading
report of February 1986 indicated pump kW loads in excess of those
assumed to exist in the December 1985 JCO. FPL estimated that during
the assumed accident, the 2750 kW auto-connected Technical Specification
(TS) surveillance limit and the 2950 kW limit incorporated in the EOPs
could be exceeded. Since Unit 4 was in a refueling shutdown condition,
the first phase of the March evaluation centered on a basis for ]
continued operation of & single unit. Consequently, the results of the
evaluation limited Unit &4 to the cold shutdown condition.. Additionally,

to provide the EDGs with the load capacity for Unit 3 operation, the ;
flow configuration of the Unit 4 intake cooling water (ICW) and

conponent cooling water (CCW) systeams were restricted such that one : [
ICW pump and one CCW pump together place a 500 W load on the EDG as

opposed to the 639 kW the Unit 4 would normally draw. The Reference 2

JCO was revised to reflect this {nformation. :

-
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Reglon II issued a Confirmation of Action Letter (CAL) on April i, 1986,

which documented actions to be taken by FPL. The CAL indicated

(Reference 3) that FPL would perform the following prior to restart of

Units 3 and 4:

"l. Total loads on emergency diesel generators will be
reduced to no more than 2845 kilowatts per diesel
generator and procedures will be changed, and operators
trained on these changes prior to assuming duties, to
assure operation within this limitation.

2. A written safety evaluation performed pursuant to 10

- CFR 50.59 of the reduced diesel generator loading
demonstrates that, with Unit 4 in a cold shutdown
condicion.

Unit 3 can be operated safely, - in accordance with
Technical Specifications, and within the bounds of
currently approved accident analysis for the full
range of accident break spectra.

Unit 4 can be safely maintained in cold shutdown. .

This evaluation will be formally submitted to the NRC
prior to Unit 3 entering mode 2.

3. A safety evaluation of diesel generator loading for
concurrent operation of Units 3 and 4 will be completed .
and approved by the NRC prior to restart of Uait 4.7

FPL responded to the Reference 3 CAL with a JCO (Referemce 4) which
allowed Unit 3 to restart while Unit 4 remained in cold shutdown. Unit
3 was returned to power operation on April 9, 1986. Unit 4 remained ia
the cold shutdown condition while FPL evaluated acceptable methods of
load reduction and management. FPL discussed long term corrective .
actions, which could lead to the operation of Unit 4 at power, with the”
NRC Region II staff on May 20, 1986.

In letters dated June 12, 1986 (Reference S5) and July 16, 1986
(Reference 6), FPL provided to NRC an EDG load evaluation and answers to
NRC questions detailing the EDG loads, the EDG capabilities and ratings,
and the effects and corrective actions to be taken during a loading
sequence to accoumddate the single failure of one EDG, The proposed
corrective actions consist of manually applying or removing plant system
loads to accommodate the defined loading requiremencs within the EDG
ratings.

By letter dated June 26, 1986 the NRC allowed concurreat operation of
Units 3 and 4, subject to completion of the correctiVe actions. At the
same time, the staff reviewed the FPL EDG load evhluation submittals to
assess the operational and accident conditions at the two Units,

1-4 0124L/0027L
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containment pressure.and temperature conditions, diesel englne and
diesel generator electrical capability and human factors
considerations, These assessments were based on the information
provided in FPL's submittals on EDG load evaluation and several telecon
discussions with FPL. .

The MRC provided a Safety Evaluation (SE) in a letter dated December 15,
1986 (Reference 7). The NRC's SE comcludes that the loads for the
various conditions are.in conformance with Regulatory Guide 1.9,
Position C.2; the operator actions described are acceptable and are
consistent with FPL's accident analysis and emergency operating
procedures; the containment pressure and temperature analysis is
acceptable; an adequate human factors analysis was performed; and
. therefore, the proposed corrective actions relating to the emergency
diesel generator loads are acceptable. T ’

1.4  EXHANCEMENT OPTIONS

~ In parallel with the EDG loading evaluations being conducted in 1986 as
discussed in Section 1.3 above, in January 1986 FPL management
authorized what became a three-phased Contractor study to review viable
alternatives to the existing Turkey Point EDG arrangement taking into
account the previously identified EDG load constraints, reliance on
operator actions, applicable Safety Evaluations/JCOs, etc. In late
January 1986, as Phase I of the review, some twenty alternatives were
presented agalnst a matrix of seventeen considerations.

"

In early February 1986, as Phase Il of the study, FPL chose six of those
alternatives for further analysis. These alternatives, plus an
altercative added later for comsideratlion, were:

1) Obtain a larger engine that will fit the existing skid

2) Add one new Class 1E EDG (a "swing™ EDG)K
3) Add one pew Class lE EDG (a ”slow-spa;t:_gpc)

4) “Separate” Turkey Point Units 3 and 4 AC system to the extent
practicable and add two new Class 1lE EDGs

5) Provide auto-start capability for the cranking ("black-start”) EDGs
6) Upgrade the existing EDGa by testing

7) "Separate” Turkey Point Units 3 & 4 AC system to the extent
practicable dnd provide four new Class 1lE EDGs .

The rhase Il leifer report recocmeaded further study of a"four-EDQ
configuration (alternatives 4 or 7). ‘

1-5 0124L/0027L
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[

In May 1986, FPL authorized Phase III of the study, to consider the
following options: a) add one new Class LE EDG or b) add two nmew Claas

. 1E EDGs to the Turkey Point site (in various electrical configurations).

The final conceptual study on these two optiona vag completed in August
1986. The options reviewed in this scudy (three EDGs or four EDGg)
resulted in six proposed electrical arrangement schemes, which were
critiqued as to how vell each scheme met the following goala:

~Gf‘/’1) Increase EDG Capacity - Improve plant safety by providing a echeme

which affords additional installed emergency AC capacity.

2) Reduce Operator Actions - Improve plant safety by redpcing operator
actions associated with load management activities.

3) Singlé Failure Accomodation - Improve plant safe:y by providing a
design which is more impervious to single failure, (e.g., EDG
failure to.start, loss of 4.16kV bus, battery failure, etc.).

K_b) Mininize Maintenance/Testing Downtime - Improve plant safety by

providing a design which requires the least amount of downtime and
least limiting conditions for operation (LCOs) on the non=outage it~
Unit when performing maintenance/periodic testing on the othér Unit °
or redundant electrical trains.

5) Safeguards Testing - Provide a design which will minimize" cwo-unit
" outage when performing safeguards testing on either Unit.

6) Accommoda:e Plant Needs - Provide a design which accommodates
present and future system changes and load increases. .

7) Minimize Implementation Downtime - Provide a scheme which affords
the least amount of outage downtime (replacement power cost), on
either or both Unitas to implement the given acheme.

In late 1986, FPL authorized a detailed design study, the Emergency
Powver System Enhancement Study, to provide a conceptual design for the
option finally selected: “separating” the Turkey Point Units 3 and 4 AC
pover system to the extent practicable and adding two new Class 1E EDGs -
to the site. Note that complete separation of the Turkey Point Units is
not possible due to the present common and shared systems (e.g., High
Head Safety Injec:ion pumps and DC System) which presently exist at the
plant.

A conceptual design was completed in May 1987, and FPL authorized the
implementation of this four - EDG schene.

1-6 0124L/0027L
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The installation of two additional EDGe plus enhancements to the
emergency power distribution system at Turkey Point.is a complex,
carefully evaluated process which encompasses engineering, design,
procurement and construction/installation activities spanning a
timeframe from 1987 to 1990. Actual plant electrical reconfigurationa
of Train ‘A and Train B on each Unit are tied to a dual Unit outage
scheduled in 1990. The required modifications are divided into several
Engineering Packages (EPs), with the earlier EPs involving comstruction,
installation and checkout of equipment without modifying the current
electrical distribution system. The later EPs involve electrical
modificationa rzequiring a dual-Unit outage.

REFERENCES FOR SECTION 1.0

1) JPE-L-85-47 Revision 1, Justification for Continued Operation with
Administrative Control of Diesel Generator Loads, Issue DPate:
December, 1985.

2) JPE-1-86~59 Revision 0, Justificatlon for Continued Operation with
One Unit at-Power and One Unit in Cold Shutdown, Relating, to
Emergency Diesel Generator Loads; Issue Date: March, 1986.

3) Dr. J. Nelson Grace (NRC) to C. 0. Woody (PPL), Confirmation of
Action - Docket Nog. 50-250 and 50-251; dated April 2, 1986.

4) C. 0, Woody (FPL) to Dr. J. Nelson Grace (NRC), Emergency Diesel
Generators, L-86-147 dated April 3, 1986; with Attachment: .
JPE~L=86~-59 Revision 1, Justification for Continued Operation with

Ove Unit at Power & One Unit in Cold Shutdown, Relating to Emergency

Di{esel Generator Loads; Issue Date: April, 1986,
5) C. O. Woody (FPL) to Dr. J. Nelson Grace (NRC), Emergenmcy Diesel
" Generator Load Evaluation, L-86-243 dated June 12, 1986; with
Attachment: [JPE-L-86-74 Revision 0] Safety Evaluationm, Turkey
Point Uaits 3 & 4 (PTPN) Emergency Diesel Generator Load Evaluation.

6) C. 0. Woody (FPL) to Dr. J. Nelson Grace (NRC), Request for
Additional Information, Emergency Diesel Generator.load Evaluation,
NRC TAC Nos. 61211 and 61212, L-86-295 dated " July 16, 1983; with
Attachzernt: PPL responses to NRC's July 8, 1986 Requests for
Additional Information (RAIs), RAI-1 through RAI-11.

7) D. G. McDonald (NRC) to C. O. Woody (FFL), Emergency Diesel

Generator Load Safety Evaluation - Turkey Point Units 3 and 4, dated"

December 15, 1986; with Enclosure: SAFETY EVALUATION REPORT, TURKEY
POINT PLANT, UNITS 3 AND 4, DOCKET NOS. 50-250 AND 50-251, (TAC NOS.
61211 AND 61212).

1-7 : 0124L/0027L

"

»




2.0

2.1

o e

+In the first half-hour of this postulated accident scenario, this
. requires short term loads in the 2000 bour rating of 2850 kW, and load

o TURKEY POINT UNITS 3 AND & S
EMERGENCY POWER SYSTEM ENHANCEMENT REPORT --

OVfRVIEW' EXISTING DESIGN AND ‘ENHANCED DESIGN - -

EXISTING EHERGENCY POWER SYSTEH -

The existing Turkey Poiat Units 3 and 4 emergency diesel generators

(EDGs) and emergency electrical distribution system provide for

emergency power 13 the event of loss of offsite power in order to bring . <
both Units to a safe (hot) shutddwn conditiom. This is achieved using
automatic-initiations and actuations as well as operator actions (see

Subsection 1.3). , ECTTRII . L

e

The emergency diesel generator load ratings are 2500.xW for base
continuous operation with a 1/2 hour exceptional rating of 3050 kW. The
worst case plant loads placed on an emergency diesel generator during an
accident (requiring safety injection on one plant and normal shut down
on the other in conjunction with loss of power to both Unitsg plus a
failure of one EDG) result ig about 2750 kW of automatically connected
loads and then approximately 2500 kW for the duration of the accident.’

(14

management for loads approaching 2950 kW. Refer to Subsection 1.3;
Table 1 depicts the presently evaluated EDG #4 loads for the above
scenario.

..tlu" L

The existing emergency power generation system utilizes two diesel
generator sets. Each diesel engine is a turbocharged, two cycle engine
which is coupled to a generator. Each engine is started by two air
motors which are automatically activated by respective signals
representing either a8 loss of 4.16 kV voltage on either the A and/or B
4,16 kV buses or a safety injection signal omn either Unit.

The existing EDGs are designed to attain operating speed (900 RPM) and
voltage (4,16 kV) with the ability to assume load in 15 seconds or

less. The loading is dome automatically by sequencers in a

predetermined sequential order. Either EDG 1s capable of supporting

those loads associated with achieving and maintaining a ‘safe (hot)
shutdown condition {n one plant while mitigating the postulated accident
on the other. :

The-EDGs are located in separate rooms of a selsmic Class I structure.
Each diesel generator system is monitored to alert personnel of
off-normal conditions. Monitoring instrumentation for each EDG is
located on the main control board and on local control panels.

Each diesel engine uses No. 2 fuel oil from its own 4000 gallon day
tank. This tank is an ASME Section VIII tank with Class I requirements
and is separated from the other diesel day task by a concrete wall. The
tank feeds the engine-through a solenoid valve by gravity feed to the
associated diesel generator skid mounted 275 gallon fuel tank. The,two
“day tanks are supplied by a cozmon Diesel 011 Storage Tank (DOST).

Transfer of fuel oil from the storage tank to the day tank is
accomplished automatically by one of two electric motor driven transfer
pumps to maintain desired level in the day taok. Fill conpections for
f11ling from a mobile tank unit are provided should the normal supply
via the diesel oil transfer pumps become unavailable.

2-1 0124L/0027L
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The emergency power hiatribu:ion system responds co'undervolcage signals
by tripping all feeder breakers and the main supply breakers of the

affected 4.16 kV' bus and by .starting the diesel in the emergency mode of '

operation. After the diesel generator has come up to speed and voltage
and all the bus breakers are tripped, the sequencer automatically closes
the generator output breaker and energizes the affected 4.16 kV bus.

The load sequencer then closes the circuit breakers to re-~energize the
load centers and Motor Control Centers. Intake Cooling Water pumps and
Component Cooling Water pumps are autcmatically 'started. To continue
the shutdown of each Unit on loss of offsite power, further operations’

. are performed manually by the operator in accordance with Emergency
Operating Procedures (EOPs). . ) ) -

If the diesel start involves safety injection with a loss of offsite
pover, the load sequencer starts the engineered safety features (ESF)
equipment at preset intervals.

In the event of a safety injection signal with offsite power availadble,

. the necessary ESF equipment is automatically connected to the power

distribution buses by the action of the sequencer without any tizning
delay. The safety injection signal, in this case, starts the EDGs but
they are not connected to the plant distribution system unless a loss of °
offsite power occurs also.

Under no circumstances are the EDGa operated in parallel with each
other. If one diesel genmerator is not available, it is automatically
locked out. The loading of the remaining diesel generator is
accomplished to ensure safe shutdown of both Units. .

ENHANCED EMERGENCY POWER SYSTEM

The enhanced emergency power system includes the construction and/or
installation of two new emergency diesel generators with all support
systems (fuel oil, starting air, veantilationm, etc), a new emergency
diesel generator building, diesel oil s%orage tanks, and transfer pumps
in an associated building, new 4.16 kV switchgears, new 480V load

centers, new 480V motor control centers, new 125V DC transfer/

distribution panels, new sequencers, breakers, battery chargeis, ete,
plus lighting distribution panels, transformers, cabling and numerous
components necessary for modifying the existing equipment. See Figures
1 and 2 for a one-line electrical diagram of the AC and DC systems, '
respectively. . '

The two new diesed generators include the capability of manual air start.
and self-excitation which allows starting without depending on outside
AC or IC power squrces.

The new seismic Category I diesel building 1s located northeast of the
Unit 3 containment. °‘The building is two stories high with the diesel
generators located on the lower elevation and the amxiliaries such as
air start skids,-control panels, motor control centers, distribution

centers, etc., located on the upper level. Also located on the upper

level are the two new 4,16 kV swing busses, one for each Unit. Figures
3 through 8 depict the new EDG Building layout. The new Dfesgsel 01l

Storage Building Layout is shown on Figures 3 through 5, 7 and 8.
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As part of the Emergency Power System enhancement project, existing EDG
#3, presently supplying pover to the A gystem of both Units, is
reassigned to £he Unit 3A power system, and relabeled EDG 3A.

Similarly, existing EDG #4 is relabeled EDG 3B and assigned to supply
power to the Unit 3B power system. Thus, the two existing EDGs are
aligned as the emergency AC power supplies for Unit 3 and certain common
or shared systems.

The two new EDGs are aligned as the emergency AC power supplies for Unit
4 and certain common or shared systems. The 4A’EDG supplies power to

_the Unit 4A power system and the 4B EDG supplies the Unit 4B power

system.

The four existing sequencers are replaced with four new qualified
solid-state type sequencers.

The new swing 4.16 kV switchgear 3D supplies power to to Intake Cooling . .

wWater (ICW) Pump 3C and Component Cooling Water (CCW) Pump 3C; likewise,
the pew swing 'switchgear 4D supplies power to ICW Pump 4C and CCW Pump
4C. These ICW and CCW Pumps are now available as installed spares for
either A or B pumps. For example, if one of the normally running ICW
Pumps on Unit 3, ICW Pump 3A (or ICW Pump 3B) is taken out of service
for testing, maintenance or repair, the 3C ICW pump powered from the 3D
switchgear 18 put into service by aligning the 3D switchgear to the 3A
(or 3B) switchgear. Refer to Figure 1. During normal operation, the
swing 4.16 kV switchgear power supply breakers can be manusally aligned
to either the A or B switchgear.

Each Unit bas a new 480V load center swing bus located on the (future)
nmezzanine floor in the Auxiliary Building hot machine shop (which is
being converted to a Chemistry laboratory) See Figure 9.

The new swing 480V Load Center 3H supplies power to MCC 3D and to
Chargzing Pump (CP) 3C; likewise, the new swing load Center 4H supplies
power to MCC 4D and to Charging Pump 4C. These Charging Pumps are now
available as installed spares for either A or B pumps. For example, if
one of the normally running Charging Pumps on Unit 3, CP"3A, (or CP 3B)
is taken out of service, the 3C CP powered from Load Center 3H is put
into service by aligning the 3H Load Center to the 3C (or 3D) Load
Center. Refer to Figure 1. Each swing load center cam be aligned to
Train A or Train B of its associated Unit. However, during normal
operation, the alignment of these swing load centers is to the B Train
of each Unit. The’EDG loading is acceptable with either Train
aligonent. Por each 480V swing load center, {f the bus to which it is
aligned loses power, automatic circuit breaker operation connects the
bus to the other power source if power is available there.
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. A new MNotor Control Center (MCC) 3K is added to supply EDG 3B

auxiliaries (pregently supplied from Unit 4 MCC 4B). Existing MCC D,
(which presently supplies power to Unit 3 and 4 third service loads and
plant ‘common foads), is relabeled MCC 3D, and supplies power to Unit 3,
loads and existing plant common loads (e.g., security system). New MCC
4D is added to supply loads associated with Unit 4 that are presently
fed from MCC D. New MCCs 4J and 4K are added to power the auxiliary
loads for the new EDGs. Refer to Figure 1. .The existing EDG #3
(renamed EDG 3A) auxiliaries are powered from MCC 3A and are not

affected. .. '

The existing MCCs 3A and 4A have Telemand Transfer Systems which allows

them to be powered from either existing Train A or Train B. These
existing Telemand operators will be deleted as there are no safety loads

without redundant counterparts connected to these MCCs.

The existing MCC D provides power to the Plant's common, shared and
third service loads. This MCC has a Telemand Transfer System which
allows it to be powered from either Unit 3 (Train B) or 4 (Train A).
This existing Telemand operator will be deleted. The enhaoced design
thus eliminates the complicated Telemand' logic and replaces it with a.
nuch simpler power-seeking transfer design. '

Two battery chargers are added (see Figure 2) and the two existing spare
chargers are being realigned. This results in two chargers aligned to
each DC bus, each powered from a different MCC to assure that at least
one charger is always available per DC bus. See Figures 1 and 2.

As a result of these additions and modifications, Turkey Point Units 3
and 4 have a safer, more flexible system with the capability of having
one train out of service without significantly affecting the other Unit
and by use of swing bus arrangements have additional loads available.
Components are more available for maintenance since, the new plant -
alignments allow ltems to be taken out of service with lessened

Technical Specification impact. The increase in emergency generation
capacity and the addition of switchgear, motor control centers and .
distribution panels allows future load growth when required and the
ability to add plant investment protection loads upon completion of the

modifications. .
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244

|-




3.0

3.1

. 3.1.1

.

3.1.2

TURKEY POINT UNITS 3 AND 4
EMERGENCY POWER SYSTEM ENHANCEMENT REPORT

ELECTRICAL/INSTRUMENTATION AND CONTROL MODIFICATIONS

This Séction descr{bes the electrical and instrumentation/controls
modifications bling performed as part of the Emergency Power Systea
Eghancement Project. }

EMERGENCY DIESEL GENERATORS (EDGs)

The existing emergency power distribution system eonfiguration consists
of two diesel generators shared between the two Units. Under this °
configuration one diesel feeds the 'A' bus of each Unit and the other
diesel feeds the 'B' bus of each Unit. With the ‘enhanced configuration
there 18 oune diesel generator assigned to each of the four safety busses
(see Figure 1); specifically, the new diesel generators power 4.16 kV
busses 4A and 4B and the existing diesels power 4.16 kV busses 3A and
3B. The connections, between the existing (now Unit 3) diesgel
generators and the Unit 4 4.16 kV buses, are removed under the Emergency
Power System Enhancement Project.

Unit 3 Emergency Diesel Generators

The two existing EDGs are General Motors, Electro-Motive Division
(EMD) Model 20 645EA4 design coupled to a Model A20 EMD gzenerator.
Each set vas supplied by A.G. Schoonzaker Conyany, Inc.

The output of each EDG {8 nominally rated as follows:

Base continuous rating: 2500 W
Basic overload rating: 2750 kW

The supplier has indicated that the EDG basic overload rating
corresponds to the IEEE Standard 387-1977 "short time™ rating.

The re-assigument of these EDGs to Unit 3 service requires
nodifications to the original EDG control schemea to delete the Unit
4 related control interlocks and their associated components and to

achieve a aimilarity in operation between EDGs of Unit 3 and Unit 4. -

o

Unit 4 Emergency Diesel Generators

»

The new Eaergency Diegel Generators are supplied by BRURE
Horrilon-xnudlen. Inc. Each set consists of & General Motors

) Elcctro-ﬂotiv& Division Model 20-645F4B design, turbo charged, two
cyclc engine which is coupled to a Model #140 Electric Products
generator. - The output of each dieccl generator set is nominally
rated as follows:

Continuous rating: 2865 kW
Short Tine ratins. 3150 kW

The new EDG auxiliaries and other support systens required to engure

safe and reliable operation of the new EDGs.are discunled in Section
5.0,
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Monitoring instrumentation i{s provided for.each new EDG at the main
.control board and at the new local paneis consistent with the
exigting diesels. :

4.16 kV SWING SWITCHGEAR

Two new 4.16 kV switchgear, ome (3D) used as a Unit 3 swing bus and one
(4D) as a Unit 4 swing bus, are located in the new Diesel Generator
Building. The swing switchgear of each Unit cap be manuslly aligned to
either 4.16 kV A or B train via a double ended-tie system. Interlocks
ensure that the swing switchgear can only be connected to one 4.16 kV

bus at & time. The swing switchgear powers installed spare loads ({.e.,.
the Component Cooling Water or Intake Cooling Water pumps) when they are °
required to replace a nonoperable A or R Component Cooling Water pump or
an Intake Cooling Water pump. )

480V SWING LOAD CENTERS

Two pew 480V swing load centers are being added, ome (3H) for Unit 3 and
one (4H) for Unit 4, These load centers are located on the (future) :
mezzanine floor in the Auxiliary Building hot machine ghop. Each swing
load center has the capability of being automatically comnected to

either the A or the B bus of its Unit via a tie containing two breakers,
to either tbhe (3C) 4C load center or the (3D) 4D load center.

480V MOTOR CONTROL CENTERS (MCCs)

Four pew 480V MCCs are added to the AC system. MCC 4J and- 4K are
located in the new EDG building. MCC 4J is fed from Load Center 4A and
is used to supply EDG 4A fans and auxiliaries while MCC 4K is fed from
Load Center 4D and supplies EDG 4B fans and auxiliaries. New MCC 3K is
located in the existing EDG building and supplies the EDG 3B auxiliaries
which were originally powered from MCC 4B. This ‘MCC is fed from Load
Center 3D. New MCC 4D is located next to present MCC "D" (relabeled 3D)
in the auxiliary building and 1s used to power existing Unit 4 swing
loads which are being reassigned. This MCC is fed from 480V swing load
center 4H. MCC 3D, previously normally fed from load Center 3D, 1is now
powered from Load Center 3H. All existing Telemand transfer systems
(for existing MCCs 3A, 4A and D) are being deleted.

125V DC:BUSES

¢
The existing plant DC distribution systems consist of four 125 volt DC

buses shared by both Units, fed from batteries of two different ampere-hour -

capacities (see Figure 2). Each bus has a dedicated battery charger. Two
“gwing” battery chargers are installed, common to both Units, each onme
sbared between the A and B bus of each Unit. The modifications to the IX
systems ag part of the Emergency Power System Enhancdement Project are as
follows (see Figure 2): .

a. The exigting "swing” battery chargers are dedicated to a single 125
volt DC bus, and two new battery chargers are added, each dedicated to
a single 125 volt DC bus. The reconfiguration of the “gwing™ battery
chargers and the addition of two new battery chargers provides each 125
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volt DC bus with two redundant (full capacity) battery chargers fed
from diverse AC power supplies. This ensures charging capability
should one AC power supply not be available. Pigures 1 and 2 show

. the battery charger power supplies. .

b. The existing cables to the swing charger provided a tle between the
3B and 4A batteries for testing. Since this swing charger will be
dedicated and the existing tie removed, a new tie will be provided
for battery testing. The breakers associated with this tie-lipe are
pormally maintained in the open position.’ Réfer to Figure 2.

~c¢. The power to the diesel generator sets are digtributed such that -

each EDG 1s supplied DC power from the battery system of the same
designation; i.e., EDG 3A is associated with Battery 3A, etc.

d. Two pew DC breaker panels are provided (as extensions of buses 4A

and 3B) to accommodate new loads. 3
Note that, below the main DC bus level, the DC distribution systems are
not affected by this enhancement project. .

.

LOAD SEQUENCERS

New sequencers are provided for switchgear 3A, 3B, 4A and 4B to ensure
an orderly automatic loading of essential equipment under the emergency
mode conditions. The sequencer consists of timing devices that
determine the steps for load applications. The sequencer is provided
with a test capability to verify proper sequencer operation.

A description of sequencer operation under various emergency conditions
in the plant is provided in Section 4.2.3.

PROTECTIVE RELAYING SYSTEMS

New 4.16 kV "swing” switchgear and 480 volt "swing™ load centers are
being added. They are provided with overcurrent protection systems -
consistent with those provided with the existing equipment, thereby
maintaining the integrity of the overall system. i

Protective andd alarm relays are provided for the new emergency diesel
generators as follows:

a. Genexator Differeatial Overcurrent

b, Loss of Excitation

¢. Reverse Power’
de Time Overcurrent

- e+ Voltage Balance

£. Under Frequency R
g. Over Voltage E
h. Under Voltage .
All of the above protective relays, except the generator differential
overcurrent, are bypassed under emergency operation. In addition to the
generator differential overcurrent relay, the only other fault that will
trip the EDG under emergency operation is engine overspeed. Refer to
Section 5.0 for a discussion of mechanical protective devices.

3-3 “ 0124L/0027L
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3.8 FEEDER AND SUPPLY BREAKERS

This section addresses the operation of breakers that control the flow of
power to the power distribution buses that are required to be energized
during plant pperation. The circuit breaker oa the bus supplying power to
another bus is the supply breaker. The breaker on the bus receiving power .
is the feeder breaker. ) . - .

The Emergency Power System enhancement project adds supply and feeder
circuit breakers as required to power new buses such as 4.16 kV switchgear
3D and 4D, 480V load centers 3H and 4H, and 480V MCCs 3K, 4D, 4J and 4K.

[

a. EDG to 4.16 kV Bug Feeder Breaker

The automatic operation of this breaker (which is not being changed) is
tied to the start-up and operation requirements of the Emergency Diesel
Generator, bus stripping and bus cleared relays and permissives.

During EDG load testing, this breaker 1s manually closed after
synchronizing with the bus. .

b. 4,16 kV Bus to %80V Load Center Transformer Feeder Breakers

Each breaker is automatically tripped by the 4.16 kV Bus undervoltagé
relays, and each breaker is automatically closed by the EDG loading. -
sequencer, as per the present design., Each breaker i{s provided with
overcurrent protection. '

Each breaker can be closed/tripped with a control switch at the
switchgear or with a control switch in the Control Room. " Position
indication is8 provided in the Control Room and locally at the
switchgear.

¢c. 480V load Center Prom 4.16 kV Bus Supply Breakers -
(Supply from secondary of 4.16 kV/480V transformer)

o

* Each breaker.can be closed/opened at the 480V Load Ceanter. The breaker
is maintained in the closed position. These breakers are opened only
for maintenance purposes, under administrative controls. The function
of .these breakers remains unchanged from the present design.

d. 480V Load Center to 480V MCC Feeder Breakers

Each breaker can be closed/open with a_pushbutton located at the Load
Center and can be opened manually. Each breaker is provided with
overcurrent pxotection. The function of these breakers remains
unchanged from the present design. ‘

: o 3-4 ‘ 01241/0027L
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480V MCC From &SOV Load Center Supply Breaker

Each breaker can be cloaed/opened at the 480V MCC. The breaker is
waintained in closed position, and is opened only for maintenance

purposes, under administrative controls. The function of these -

breakers remains unchanged from the present design.

4.16 kV Swing Bus (3D/4D) Tie.Breakers

Each new 4.16 kV Swing Bus (3D/4D) is provided with tie lines to the
4,16 kV Buses A ‘and B. Thus, a swing bus has capability to receive .
power from either the A or B power_ train. The tie breakers for each
switchgear are interlocked.so that the 4,16 kV Swing bus can be
manually connected to only one source of emergency power supply at any
given -time.

Both breakers in the alternate tie line are in the 6pen position. Each !

breaker is provided with overcurrent protection. Each breaker canm be
closed/tripped with a local control switch or from the comtrol rooa.
Position indication is provided in Control Roon. R

480V Swing Load Center (3H/4H).Tie Breakers

Each 480V Swing Loadr Center (3H/4H) is provided with tie lines to 480V
Load Centers (4C/4D,3C/3D) that are associated with the A and B power
train. Thus, a Swing Load Center has a capability of receiving power
from either power train. The tie breakers are interlocked so that the

480V Swing Load Center is connected to only one source of pouer at any
given time. .

Operation of the tie breakers is controlled through the use of a

‘control switch in the Control Room. With the selector switch in the

'A' position, the tie breakers in line with BuUs 'B' receive a trip
sigual and the tie breakers: ino line with Bus 'A' receive a close’
signal. Once a power source is selected the tie breakers are subject
to an automatic transfer scheme as follows:

If the voltage on the primary supply bus is8 not present, the
auto-traasfer circuit checks the voltage on the alternate supply

. bus...1f the voltage on the alternate supply bus is availadble, the
auto-transfer action to the alternate supply bus is initiated. The
auto—-transfer action issues 8 signal to trip the tie breakers to
the primaty supply bus and, if at least one of these breakers are
in an open position, issues a signal to close the tie breakers to
the alternate supply bus.

Each breaker is closed/tripped as a result of any of the following
"actions: operation of a local coatrol suitch° operation of a
selector switch in Control Room; or automatic transfer actionm; or
overcurrent conditions. Position indication is provided in the
main control room.
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4,0 EMERGENCY POWER SYSTEM (EPS).OPERATION

4,1 EXISTING EMERGENCY POWER SYSTEM

Presently, either existing EDG is capable of supplying power, in the event
of loss of off-site power (LOOP), to all the necessary safeguards equipment
of one Unit in an accident condition, plus the auxiliary loads for a safe
(hot) shutdown of the other Unit. The maximum auto-connect loading
associated with these conditions is about 2750 Wi, which occurs in the
first minute of EDG operation. This eatails shért-term loads in the first
30 minutes in the 2000 hour rating of 2850 kW, and transient load

- management loads approaching 2950 XW. Table 1 (see Subsections 1.3 and =
2.1) provides the worst-case EDG loading scenario for the existing '
arrangement.

4.2  ENHANCED EMFRGENCY POWER SYSTEM - . ) ’ )

The operational tequirementa for the Erhanced Energency Pover System
consist of the following.

a. Detectlon of loss of the normal power supply.

b. Clearing of power distribution buses that are required for the o
emergency power application. .

c. Isolation of non-safety related loads from the emergency power supply.
d. Start-up and loading of each Emergency Diesel Generator.

4,2.1 Detection of Loss of Normal Power'Supply

@”

The existing scheme, presently in service at the plant, is used for the
purpose of detecting an undervoltage conditioz at the 4.16 kV ’
switchgear or the associated 480V Load Centers. The existing scheme
coasists of voltage monitoring relays at the 4,16 kV switchgear and
associated 480V Load Centers, and the undervoltage-detection telays
.interrelated as follows: .

Each .existing 4.16 kV switchgear 1s provided with two voltage
monitoring relays that monitor phase to phase voltage at the bus.

Each of .the existing associated 480V Load Centers are also provided
with two pairs of voltage monitoring relays that monitor phase to phase
voltage at the 480v bua. : .
When there i8 a loss or deterioration of voltage at the 4.16 kV
switchgear or at .the 480V load Centers, the voltage monitoring relays
will actuate the undervoltage actuation system.

. 4=1 M241/0027L
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Startup and Loading of Emeréency Diesel Generatdr

fhe céntrol logic of each new EDG providEs for emergency and, normal
modes of operation of the EDG, with the emergency mode assigned a
priority over the normal mode.

Emergency Mode of Operation on Loss of Normal Power Supply

«

A loss of normal power supply {s detected by che undervoltage

system, which initiates the bus stripping action by energizing bus
stripping relays. The bus stripping relays open all bus supply
breakers and all safety-related load feeder breakers, energize. the
bus isolation relays, and start the diesel.

‘The bus isolation relays, when energiied, open all non-gsafety

related load feeder breakers and establish the emergency mode of
operation for the-EDG. In the emergency mode of operation the
diesel achieves its normal operating speed and voltage in fifteen °
seconds and the trip functions of all protective devices, with
exception of overspeed and generator differential relay, are
deactivated. There is no automatic or manual reset provided for
the bypass of trip functions of the normal EDG protective devices.
These trip functions remain deactivated as long as the EDG remains
in the emergency mode of operation. The emergency mode of operation
for an EDG is defined as the condition when the EDG is the sole
source of power connected to the 4.16 kV bus and consequently the -
bus isolation relay is operated.

When the frequency and voltage of the EDG are within the acceptable
limits, an automatic closure signal is issued to close the EDG
breaker.

When the normal power supply is re-established, the 4.16 kV bus may
be transfered to the start-up transformer. The synchronization of
the EDG and transfer of the 4.16 kV bus to the start-up transformer
can be performed from the main control board or locally. As soon as
the 4:.16 kV bus supply from start-up transformer breaker is closed,
the operating mode of EDG is changed from emergency to normal.
Subsequently, the EDG may be unloaded, disconnected from che 4.16 kV
power bus and shut down. .

Normal Mode (Testing) in Parallel With Normal Power Supply

During the normal pode of EDG operation the point of con::ol - local

control panel or main control board - is determined by the position
of a Master Selector Switch. However, the change in point of
control during the operation has no effect on the operation of EDG.
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In the normal mode the diesel is started manually by depressing the
start push button. During the start-up period the diesel operates
at a predetetrmined idle speed to allow an orderly warm up of the
engine to*minimize wear. After the warm up period is completed, the
diesel speed increases to the level of normal operation in
preparation for loading. An undervoltage signal or safety injection
signal will take precedence over the normal mode of operation (as
discussed above). . .

When the diesel 18 at normal speed and voltage is established, the
operator may proceed with synchronization of the generator voltage
with the 4.16 kV bus voltage and manually close the generator
breaker. Once the EDG is tied to the 4.16 kV bus, it is manually -
loaded. ‘ .

.

To initiate the normal shutdown process, the load on the EDG is
first reduced to a preset minimum value before the generator breaker
is manually opened with a control switch. When the EDG is
disconnected from the 4,16 kV power bus, the stop push button is
depressed to initiate the normal diesel shutdown. During the
shutdown period the diesel will operate for a period of time at a
predetermined idle speed to allow the engine heat to dissipate in an®
orderly manner. After this period of cooldown, idle operacion is
completed and the diesel will stop.

An "emergency stop” push button is provided for a fast stop of the
diesel. By depressing the push button, the periocd of engine
cooldown, at idle speed, 1s eliminated from the diesel shutdown
process thus resulting in a fast stop of the diesel. The stop
signal {s effective only in the normal mode of diesel operation.

EDG Response to Safety Injection Signal (SIS)

On actuation of SIS on either Unit, all diesels are started
automatically in the emergency mode of operation. The EDGs receive
the auto-start signal, due to SIS actuation, until the diesels
attain normal operating speed. The diesels continue to operate in a
no-load condition at normal operating apeed unless an undervolcage
signal is teceived or until they are stopped manually.

The normal or emergency diesel shutdown process may be initiated by °
depressing the related push button on the control panel. However,

if SIS 18 actuated again, the diesel will be started in the same
automatic mole as delineated above.

In case.a loss of normal power supply occurs subsequent to SIS
actuation, the normal mode of EDG operation is immediately
superseded by the emergency mode of operation. The EDG continues
its operation from that point on in accordance with the requirements
of the emergency mode of operation as delineat®d in Section 4.2.2.1.

Load Sequéncer Operation

The following Subsections describe opera:ion of the load aequencers.

»
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Loss of Normal Power Supply ) A )

Upon detection of a degraded voltage condition (see Subsection

4,2.1), the sequencer starts automatically upon closure of the EDG

breaker. The timing contacts of the sequencer close the breakers of -

the equipment required for the safe shutdown of the plant in a VRT Yhe
predetermined sequential order. whe L

-".‘ "

Loss of Normal Power Supply Followed by Actuation of SIS

Actuation of SIS resets the timing contacts of the: sequencer to the
zero time condition regardless of the state-of progress for-the 4.16
kV bus loading operation. Those loads that have been already
connected to the 4.16 kV bus by the sequencer action, in respounse to
loss of normal power supply, remain connected if they are required

in reSponse to an SIS.
nctuation,of SIS With Normal Power Supply Available

The sequencer closes all breakers'of equipment required for the
mitigation of coasequences of an accident immediately and

simulcaneously. : ..

Actuation of High Head Safety Injection Pumps

The High Head Safety Injectlon (HHSI) Pumps are a shared systenm,
which provide high-pressure safety injection following a LOCA on
either Unit. On receipt of an SIS on either Unit, all four HHSI
Pumps receive a start signal. This ensures the operation of at
least two HHSI Pumps, which provide sufficient safety injection
(along with the passive accumulators) to satisfy the design basis
accident analyses.

W e A A,

4.16 KV Swing Switchgear

The power to the 4.16 kV swing switchgear is supplied from either ..
the 4.16 kV.Bus A or from the 4.16 kV Bus B. When the 4.16 kV swing C .
swithgear is connected to either 4.16 kV supply bus it is considered
an extension of that power supply bus. The control logic of the
power supply. bus, (utilized for the bus stripping of loads on loss
of bus voltage and development of a bus cleared signal to permit
application of emergency power to the bus), is extended to the swing
switchgear through the interlocks with the 4.16 kV swing bus
b:eakers. .

480V Swing Load’ Center Including 480V %CC

The power to either.of the 480V swing load centers (3H/4d) is
supplied from'either the 480V Load Center C (Traig A) or from the
480V Load Center D (Train B). When the 480V swing load center is
connected to either 480V supply bus, it is considered to be an
extension of that 480V supply bus.

4oty L 01241/0027L
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However, the control logic of the 480V supply bus ia not extended to
the 480V swing load center; instead, the 480V swing load center is
provided with the automatic transfer capability which allows the
swing bus tb transfer from a de-energized bus to an energized bus. .
The automatic transfer takes place if the 480V supply. bus fails to

be energized, provided that power is available at the 480V alternate
bus. A timing circuit is also provided to allow for loading of the
load center onto the EDG. before transfer occura. The 480V MCC is
powered from the 480V swing load center and thus follows it as to
supply bus alignment. ,
‘ . An alarm is provided in the control room to annunciate the automatic
‘ transfer of the 480V swing load center to.the 480V alternate bus.
|
|

4,2.6 Honitoring of Emergency Diesel Generator Operability

The diesel generator is periodically started and loaded in parallel
with the plants normal power supply for the purpose of proving its
operatiozcal reliability. An alarm annunciator is provided on the
local control panel to both monitor the operation of the EDG and to
annunciate an alarm in case an off-normal condition is detected.
Any alarm at the local annunciator will also alarm in the coatrol
£00@, '

"

4,2,7 Applicablé'Codes and §tandafds

|

|

|

|

|

|

| :

| New structures, systems, and components (SSC) are being installed to

| interact with those existing, which were licensed in the early
1970s. Individual Engineering Packages (EPs) are developed for site

! preparation, SSC installation, pre-op testing etc. These individual

| EPs delineate the specific Codes and Standards utilized iz each

‘ ' . design package (as work progresses). To the extent practicable, the

‘ latest Codes and Standards are invoked for the mew SSC.

|

|

|

|

|

|

. 4.2.8  Human Pactors Review

The enhancement project activities are being evaluated with respect
to NUREG-0700 Human FPactors requirements and guidelines via the
controlled EP process. The new equipment maintaina gimilarity to
the maximum extent possible, of the nomenclature and arrangement for
exigting systems and components. The control logic and the
associated control components and monitoring instrumentation are
deasigned as aigilarly as possible for the EDGs in both Units. .

4.3 EDG LOADINGS WITH THE ENHANCED DESIGN .

- As discussed previously in Subsections 1.3 and 2.1, Table 1 gepresencag
the EDG loading for the postulated DBA with the existing desigu.

: ' X . 4=5 0124L/0027L
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Table 2 presents the EDG loading for a LOCA and LOOP on Unit 3 and a
LOOP on Unit 4 with the enhanced design. Resultant lcads on each EDG
are shown for botlt automatically loaded components, such as engineered
safety features (e.g. HHSI pumps,*Containment Spray pumps, etc) and
manually loaded components asuch as plant fnvestment loads (e.g., turbine
loads) and desired loads such as pressurizer heater banks and charging
pumps.

Ou Table 2, components which are powered from che awing Load Centers 3H
(and 4H) and from MCCs 3D and 4D are-normally-aligned to- EDGs "3B.(and
4B). If a‘single active failure (SAF) of the normal power source (Load
Center 3D or 4D) occurs, the MCC 3D or MCC 4D loads will automatically
swing to the alternate Load Center (3C or 4C) and then be powered from
EDG 3A or 4A.  ° -

For EDG iocading ﬁurpoaea, both the swing alignment and normal alignment
loads oz each EDG are shown in an (x/y) format, where x is the swing
aliguzent, i.e., the Load Center 3D fallure result or the Load Center. 4D

fallure result; and y 18 the normal alignment. The loads on EDGs 3A and.

4A are shown as if MCC 3D and MCC 4D have swung to the A power train.
The loads on EDGa 3B and 4B are shown as if the loads were normally
aligned to the B power train.

By inspection of Table 2, it can be seen that: a) no single EDG is
overloaded, let alone loaded to its continuous rating, if all four EDGs
function properly and as expected (even with a full complement of a
swing Load Center); and b) the worst single train failure (e.g., failure
of an EDG to start) still leaves at least the minimum number of
Engineered Safety Peatures (ESF) operable, plus common/shared equipment,
and additional investment loads such as turbine-related loads.

A comparison of the Table 2 EDG 3B loads with the Table 1 (existing) EDG
#4 loads shows that potential EDG loading concerns have been alleviated

" with the enhanced design.

Table 2 presents the loads on the four EDGs for the case of an SIS on
Unit 3 (with LOOP on both Units). For the case of SIS on Unit 4 (with .
LOOP on both Units), thé&“pamé conclusions derived from Tabie 2 for the
previous case hold truet a) no single EDG 18 overloaded, let alone
loaded to itas continuous rating (even with a full complement of a swing
Load Center); and b) the worst single train failure (e.g., failure of an
EDG to start) still leaves at least the minimum number of ESP equipment
operable, plus common/shared equipment, and additional investment

loads. The kW loading on each EDG, for this Unit 4§ accident scenario,
i8 as follovn. ]

EDG 3A: 2100 WW (assuming loss of LC 3D, and LC 3H awings to LC 3C)
EDG 3B: 2200 kW (assuming LC 3H ia aligned to LC 3D)
EDG 4A: 2085 kW (assuming loss of LC 4D, and LC 4Hs*swings to LC 4C)
EDG 4B: 2135 kW (assuming LC 4H 1s aligned to LC 4D).

4=6 0124L/0027L

L]

Lo




5.0

5.1.1

5.1.2

»
-
Q 1 .
N .
. -
.

e TURKEY POINT UNITS 3 AND 4 o
EMERGENCY POWER SYSTEM ENHANCEMENT REPORT - -

WECHANICAL AND STRUCTURAL ADDITIONS

This Section.describes the new structures and the new aechanical
equipment being installed in support of the Emergency Power System

Enhancement project. ,

DESCRIPTION OF STRUCTURES .

-
-

Various civil/structural modifications are being made to accommodate the

new EDGs and their auxiliaries, including new Blectrical duct banks,
installacion of equipment on’the:Auxiliary Building mezzanine floor,
etc. The major structures are discussed below. The electrical duct

banks, the Diesel Genmerator Building and the diesel oil storage building
are Seismic Category I structures, and are designed to withstand design

basis natural phenomena, including earthquake, wind, tornado and

flooding. Tornado design requirements include-protection from
tornado~generated missiles. Missile proceccion for structures {s

provided by reinforced concrete walls, heavy steel grating, and steel
ai{ssile doors.

Diesel Generator Building

The new Diesel Gemerator Buillding is a seismic Category I reinforced
concrete structure, located northeast of the Unit 3 Containment and
the Auxiliary Building, which contains the diesel generators and
auxiliary equipment., The dimensions of the building are -
approximately 55 feet wide by 56 feet long by 51 feet high, with the
top of roof at elevation 61.0'. See Figures 3 through 8.

The building is parcitiéned by a reinforced concrete wall, such that
the redundant diesel generators and associatea auxiliary equipment”
are separated by a three hour rated fire barrier. Each division of

the building has two floors: the ground floor, approximately at
elevation 18.00', contains the diesel generators, and the second ~
floor, approximately at elevation 42.00', enclosea the auxiliary
equipment. The second floor is partly reinforced concrete and
partly structural steel with gteel grating.

Diesel 0il Storage Building

The Diesel 01l Storage Building is also a seismic Category I
reinforced concrete gtructure, connected to the Diesel Generator
Building and sharing the west wall of the latter. The structures
have a common foundation mat. The dimenaions of the diesel oil
storage building will be approximately 29 feet wide by 38 feet long
by 39 feet high, with the top of roof at elevation 49.0'. See
Figures 3 through 5, and FPigures 7 and.8.

The Diesel 0il Storage Building 1s also partitionmed by a reinforced
concrete wall such’that the two Diesel Oil Storage Tanks (DOST) and
their associated oil transfer pumps are separated by a three hour

rated fire barrier. Each division of the buildini houses a DOST,
which 1a a steel lined concrete pool. In each half of the building,

the oil transfer pump is installed in a room separate from the
enclosure housing its associated tank. ’
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Electrical Duct Banks Ll

New uudergrouﬁd electrical duct banks are comstructed for the -
routing of‘new cables. "

HaCetiala=and Quality Con:rol‘ .

The structures are reinforced concrete and structural steel. The

fundamental design and quality requirements for these materials is

in accordance with ACI 349-85, "ACI Standard, Code Requirements for

Nuclear Safety Related Concrete Structures,” and the Efghth Edition
- of the AISC Manual of Steel Construction.

Applicable industry standards and regulatory documents are also
considered in the design of the building as delineated in each EP.
All design work and procurement of materials for these buildings is
perforaed according to and in strict compliance with Plorida Power &
Light's Quality Assurance Progranm.

DESCRIPTION OF MECHANICAL EQUIPMENT

Diesel Oil Storage and Transfer System

The Diesel 011 Storage and Transfer System transfers diesel fuel oil
from the new onsite storage tanks to the day tanks which supply the
new emergeacy diesel generators. The system consists of one diesel
oll storage tank, one transfer pump, one day tank, interconnecting
piping, valves and associated inatrumentation and control for each

a. Diesel 01l Storage Tanks

Each Diesel 0il Storage Tank (DOST) has an approximate capacity
of 38,000 gallons, which is sufficient to operate a diesel at
continuous load rating for a minimum of seven days. Additional
capacity is added to each tank, to provide the capability. of
receiving a diesel’oil load (8,000 gallons) from.a transport
vehicle without having to reduce the tank's inventory below the
minimua Technical Specification requirements.

The concrete steel lined DOSTs are fabricated in accordance with
the requirements of the ASME Code Section VIII and meet seismic
Category I requirements. Materials or coatings containing
aluninunm add/or zinc are not used for the construction or
‘coating any tank surface that may be in contact with the fuel
oil. .The tanks are enclosed in a Seismic Category I building
designed for protecting the tanks against posulated missiles. .
The building is also designed for retaining the entire capacity
of a tank in'the unlikely event of tank failyre.

5=2 0124L/0027L
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Diegel 011 Transfer Pumps

One Diesel 011l Transfer Pump 1is provided for each
diesel-geperator. The Diesel Oil Transfer Pump is designed in
accordance with the requirements of the ASME Code Section IIX
for Class 3 components and meets seismic ‘Category I =
requirements. The pumps take suction from the diesel oil
storage tanks and discharge into the diesel day tanka. The new
pumps have enough capacity (approximacely 10 GPM) for supplying
diesel oil for at leaat two dieaela at conCInuoul load tating.
- ,v" [l &) . v Y v s
Each Diesel 041l Transfer Pump i8 powered from {its associated
diesel-generator. A pump starts and stops automatically on low
and high level signals respectively from its associated day

,tank. A pump also can be operated manually, i1f required.

The nev (for Unit 4) and existing (for Unit 3) Diesel 0il
Transfer Pump discha:ge lipnes are interconnected, whicb provides
flexibility of operation.

Piping and Valves

The systen piping external to the engine skid is designed in
accordance with the requirements of the ASME Code Section IIX
for Class 3 components and meets Seismic Category I requirements.

The engine mounted piping, as a minimum, is designed and
analyzed to meet the stresses specified by ANSI B3l.1l Power -
Piping. The engine mounted piping is designed to accommodate
mechanical, pressure, thermal and seismic loads. .

Instrumentation and Control

The following instrumentation and controls are provided:

i. Local oil level and temperature indication for each diesel
oil storage tank and local oil level indication for the day
tank.

i1, Day Tank oil level switches for providing Diesel 0il low
and high level alarm in the Coantrol Room.

111. 04l level switches for low, low—-low, high and high-high
aignals in the day tanks. These signals are used to start
- and stop the Diesel 0il Tranasfer Pump and for the opening
and closing of the solenoid valve at the inlet of each day
tank. The low-low and high-high levels in the day tack are
locally alarmed, wich a "Diesel Trouble” alarm in the
. Control Room.

iv. 01l pressure and flow indications at' the Diesel 0il
Transfer Pump discharge.

53 : 0124L/0027L
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The starting system for each diesel i{s comprised of two redundant
systems which includes two air compressors (one diesel and one
electric motor driven), four air receivers, four air motors for
cranking the engine, piping, valves and the required
instrumentation. The electric motor driven air compressors operate
automatically to maintain the required presgure in the air
teceivers. The diesel driven compressor-serves as back—up for the
electric motor driven compressor. A filter, is provided at the
compressor suction for preventing dust and fo:eign matter from
entering the system. The air receivers are sized to ensure that
each redundant system has enough capacity, at the design pressure
setpoint, for cranking the cold diesel engine five times without the
need for recharging. The air receivers are designed in accordance

_ with the requirements of the ASME Code Section III for Class 3

components and meet Seismic Category I requirements.

The starting system piping external to the engine skid 18 designed
in accordance with requirements of the ASME Code Section III for
Class 3 components, and meets Seismic Category I requirementa.

The engine mounted piping. as a minimum, 18 designed and analyzed to
meet the allowable stresses permitted by ANSI B3l.l Power Piping.
The analysis includea oechanical, pressure, thermal and seismic
loadB. -

The material used for the fabrication of the air receivers and
associated piping off the engine skid for the air starting system is
stainless steel type 304 or 316.

Four air motors, two 100X gets, are provided for cranking the diesel

" engine. Each set of two motors is supplied with air from a separate

set of air receivers. The following instrumentation 18 provided:,

a. Pressure indication at the compressor discharge, on each set of
two air receivers, and at the headers supplying the engine air
BOLOTS.

b. - A pressure switch for each set of two ait‘feceiveré, providing a
low pressure alarm.

Diegel Geperator Combustion Alr Intake and Exhaust System

The air intake s located at approximately 32 feet above grade (see
Figure 6). The intake is provided with multiple turns to preveant
air entrained water from eéntering the diesel air intake. Proviaion
for draining the entrained water from the air intake ia provided.

The air intake is designed and located as far as poaaible from the
exhaust to ensure that dilution or contamination of the intake air
by the exhaust products will not preclude operation of the diesel

engine at rated power output.
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The exhaust piping is designed -in accordance with requirements of
ANSI B31.1 and is seismically supported. The exhaust pipe is sized
in accordancé with the diesel-engine manufacturer recommendations co
avoid excessive back pressure. The portion of the exhaust piping
located outside the Diesel Generator Bullding is protected against
ni{ssiles and possible clogging.

Dieéel Generator Buildiﬁg Class lE Ventilation

Two redundant fans are provided for supplying, the required
ventilation of each switchgear room in the biesel Gensrator
Building. The fans are provided with Class 1E motors and control

' power and are seismically qualified. Air filtration. is provided

with these ventilation systems.

A Class 1E fan ia provided for the ventilation of each of the
control panel/MCC rooms.

Service Water and Demineralized wa:er Systens

These systema are designed-in accordance with ANSI 831.1
requirements. The service water piping is routed above ground
outside the Diesel Gemerator Building and the demineralized water
syatem ia vouted in trenches inside the building. The piping in the
pipe trenches is designed to retain structural integrity following
an earthquake,

Service Air

A gervice alr ring header i3 provided in the Diesel Generator
Building, with & connection outside the building for receiving air

from.a portable compressor. .

Diesel Engine Cooling Water System ﬂ

The diesel engine cooling water system consists of an expansion
tank, circulating pumps, three-way thermostatic control valve, water
to air heat exchanger (radiator), three electric, dirfect-coupled,
motor  driven cooling fans, standby immersion heater, piping, valves
and the required ingtrumentation. Two engine=driven ceantrifugal
punps circulate water through the closed loop system.

An electrical immerasion heater is provided for recirculating hot’
wvater, by conwvection, through the oil cooler for standby heating.
The temperature of the water in the oil cooler is controlled .
automatically .by temperature switches during standby. An expansion-
tank 18 provided in the system to allow for expansion and
contraction of the water due to changes in temperature and also for
water makeup capability. The expansion tank is designed in
accordance with the requirements of the ASME Code Section VI11 and
neets seismic Category I requirenments.

'5=5 - ~ 0124L/0027L
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The radiator is designed in accordance with requirements of the ASME °
Code Section.VIII and meets seismic Category I requirements, ‘

Piping external to the engine skid and radiator is designed in
accordance with the requirements of ‘the ASME Code Section III for
Class .3 components and meets seismic Category I requirements.

The following instrumentation is provided for monitoring the engine.
cooling water system operation: .

w

14

a. Temperature Indicators for engine discharge water, lube oil

' cooler inlet and outlet water, and radiator inlet and cutlet
water, .

b. Temperature Switches for engine water outlet high alarm, engine
water outlet high temperature shutdown, and immersion heater
control.

c. Pressure Switch for low engine water pressure alarm and shutdown. -

d. Level Switches for expansion tank low level alarm. :

e. Level Gauge for expansion tank level.

Instrumentation i8 provided with readouts on the diesel control
panel or locally. : - :

5.2.8 Diesel Engine Lubrication §ys:em

The engine lubrication system 18 a combination of three systema:

. the scavenging oil system, the main lubricating system and the
piston cooling system. Each system has its own positive
displacement pump, driven from the accessories gear train at the
front of the engine. A goak back oil system is also provided, and
each gystem i8 described below.

a. Scavenging 0il System

" The scavenging oil system pump takes oil through the scavenging
oil strainer from the oil sump. The pump then forces the oil
through the oil filter and oil cooler. 01l then returns to the
strainer housing to supply the main lube oil pump and piston
cooling oil pump with cooled filtered oil. Excess oil spills
over a dam in the gtrainer housing and returns to the oil sump.

" Main Lube 01l Systen

The main lubricating system supplies oil under pressure to most
of ‘the moving parts of the engine. The maip lube oil pump takes
oil from its strainer in the strainer housing. 041 from the
pump goes into ‘the main o0il manifold which is located above the
crankshaft, and extends the length of the engine. The majority
of the moving parts receive their oil from passages directly off

0124L/0027L
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the manifold. An oil pressure line to the engine protective
device and presgure gauge located on the engine panel is
connected 'to the top of the turbocharger oil manifold adjoining
the filter, A Low Lube 0il presaure alarm sounds in the engine
panel whenever pressure drops below approximately 40 psig.

c. Pigton Cooling 011 System

The piston cooling oil system pump receives oil from its
straiper and delivers oil to the two piston cooling oil
manifolds extending the length of the engine, one on each side.-
A pilston cooling oil pipe at each cylinder directs a stream of
0il to cool the underside of the piston crown and the ring

belt. Some of thig oil enters the oil grooves in the piston pin
bearing; the remainder drains out through holes in the carrier
.skirt to the sump.

d. Soak Back 01l System

In addition to the three lube oil systems discussed above,
electric motor driven (AC and DC) externmal lube oil pumps (the

soak back pumps) are provided. These run continuously-to supply .

lube 04l to the turbocharger bearings for proper lubrication
during emergency starts and coasting down of the unit, and also
to maintain flow through the main lube oil filter and cooler to
pick up heat during standby condition. To prevent possible
overheating of the turbocharger, oil 18 automatically supplied
to the turbocharger after stopping the engine. The system
design ensures continuous oil flow through each of the supply
headers.

The following instrumentation is provided for monitoring the engine
lubricatic= system operation:

a. Temperature Indicators for lube oil cooler inlet and outlet.

b. Temperature Switches for low lube oil temperature and high lube
oil temperature. .

c. P%essure Indicators for-Standby Lube 0fl Pressure and Lube 0il
Pilter Inlet and Outlet.

d. Pressure Switches for low standby pressdre alarm, low engine
pressure alearm, low engine pressure shutdown and crankcase
pressure. °

Readouts are péovi&ed on the diesel control panel or locally.
Engine lube oil piping is designed in accordance with the

requirements of the ANSI B31.1., This piping meet's Seigmic Category
1 requirements. *
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FIRE PROTECTION SYSTEM

The existing plant fire protection system is extended to include the new
structures and systems. Thermal and lonization detectors are located at

',a:racegic points in the new buildings for fire detection. The fire

wvater system for the-Diesel Generator Building is a completely automatic
pre-action system with capability for manual actuation. The aprinkler
system 18 pressurized only upon a signal(s) from the detector(s). The
system for the diesel oil transfer pump rooms i8 of the wet pipe type.
The sprinkler systems are designed-in accordance with NFPA 13 ‘and
designed to retain structural. integrity following an earthquake.

The fire detection system and the fire detectors are in compliance with
NFPA 72D and 72E respectively and give an audible and visual alarm and
annunciation in the main control room. , .

The fire suppresaion gystem piping material, design, and installation
are in accordance with NFPA 13 as well as being selsmically designed and

-supported.

Pire extinsuiéheta, in accordance with NFPA 10, are provided in areas .
that could present a fire exposure hazard ‘to safety related equipment. -~

Redundant trains of safety related systems are gseparated from each other
so both are not subject to damage from a single fire hazard. The diesel
generators are separated from each other by a 3 hour rated fire barrier
and the Diesel Generator Building 1s physically located remote from the
other plant structures. The comstruction of the enclosures for tbe
diesel oil transfer pumps provide s 3 hour fire rating. ’

The diesel generator day tanks have a capacity of less than 660 gal. and
are designed in accordance with the requirementa of NFPA 37. The Diesel
011 Storage Tanks are equipped with a leak collection system draining to
the associated diesel oil transfer pump room oil collection sump. The
volume of each diesel oil transfer pump roocm is such that, combined with
the associated main diesel oil storage tank residual volume, they can
contain the contents of the main storage tank.

Personnel access and escape routes are provided for in each fire area
and fire exit routes are clearly marked. ’

Fixed gself-contained lighting consisting of‘sealed beam units with
minimum 8 hour battery power are provided in accordance with 10 CFR 50
Appendix R Section I111.J. The existing alternate shutdown communication -
system ig extended to include the new building.

The enhanced electrical power system is designed and ingtalled to ensure
that the capability for safe and alterzate skutdown (in acccrdance with
20CFRS0 Appendix R, Sections III.G and III.L) is waintained. A
re-review of the Appendix R Safe Shutdown Analyszis, ’essential equipment
list, cable routing/protection, etc., is conducted as tha design
progresses to ensure this capability is maintained. Any aspecific fire
protection (Appendix R) requirements are delineated within each EP.
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APPLICABLE CODES AND STANDARDS

Applicable Codes ‘and Standards are discussed above. In addition, each
Engineering Package (EP) will detail the applicable codes and standards
used for the design, installation, testing and operation of the new
mechanical systems and components.

HUMAN FACTORS REVIEW

The enhancement project activities are being evaluated with respect to
NUREG-0700 Human Pactors requirements and .guidelines via the controlled
EP process. The new equipment maintains similarity to the maximun
extent possible of the nomenclature and arrangement for existing systems
and components., The control logic and the associated control components
and monitoring instrumentation are designed as similarly as possible for
the EDGs in both Units.
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IMPLEMENTATION PLAN AND OBJECTIVES

The implementation plan and objectives are as followa:

a) Install :ge two new EDGg with all support systems in the new EDG
building without impacting operation of the Units;

" b) Install all the new equipment and raceways to be located in existing

buildings without impacting the operation of the Units;
c) Tie-in the new EDGa, modify the existing-EDGs ‘and modify the
electrical trains during scheduled outages, thus minimizing the

downtime of the Units, the impact on opers:&ons, training, start-up,

.and complexity for implementation.

In order to meet the objectives of the’ plan, the activities have been
separated into pre-outage and outage activities. The pre-outage
activities include site preparation, comstruction of the new EDG
building and diesel oil storage tanks, installation of the new EDGs and
thelr auxiliary systems, and installation of electrical equipment, etc.

The outage activitles include the tie-in of the new EDGs, modification
of the existing EDGs and the modification of the electrical trains, plus
conponent/system testing and safeguard testing.

PRE-QUTAGE ACTIVITIES.

The pre=-outage work covers the gite preparation for the comstruction of
the new building, building construction, installation of diesel
generators, diesel oll storage tanks, fuel transfer system and
electrical auxiliary equipment to be located in the new building.

The comstruction of the building and installation of the equipment
(EDGs, 4.16 kV Switchgears, MCCs, etc) can be accomplished independeatly
and without affecting plant operations. Construction power, for

~ powering loads during erection and testing, will be provided from

non-vital buses or an outside source guch that no new plant loads are
added.,

The pre-outage work also includes the installation of the new equipment
that will be located ina the exiating buildings. This equipzent includes
new 480V Load Centers, Motor Control Centers, and 125 V DC distribution
panels. Raceway inatallation, cable pulling and terminations for the
above described equipment can alsc be implemented to a certain extent,
in preparation for the outages.

The testing of the ‘new components including the Emergency Diesel
Gene:atora will be diacussed in a later submittal.

OUTAGE ACTIVITIES

Both Units will be shut down in order to tie-in the new EDGa, modify the
existing EDGs and separate and install the load sequencers. The
implexmentation of these modifications is required on a per-train basis
(train A and then train B) to ensure the availability of equipment
required for plant coanditions.

-
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The tie-in of the 4A EDG to the Unit 4 Train A electrical auxilia:y

system also includes the associlated tie-ins of the 4.16 kV switchgear
4D, 480V Load Center 4H, the connection of MCCs 4J to Load Centers 4A
and the relocgtion of associated Train A 13ads to load center 4H, and

switchgear 4D.
Simultaneous to the tie-in of the 4A EDG the EDG (#3) presently

) . supplying power to buses 3A and 4A will be modified and sequencers 3A

and 4A replaced. The train 3A modifications: will include the assoclated
Train A tie-ins of the 4.16 kV switchgear 3D, 480V Load Center 3H, and
the relocation of loads. Upon completion of train 3A and 4A
modifications, including satisfactory system testing, the tie-in of the
diesel generator to the electrical system and the nodifications to the
Unit 3 Train B electrical system can be initiated.” The activities for
modifying trains 3B and 4B are similar to those described for trains 3A
and 4A except for the relocating of the loads to MCC 4D. Following
completion of the modifications required, an integrated aafeguards test
will be performed prior to teturuing either Unit to service.

6-2 " : 0124L/0027L
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BENEFITS OF PLANT ENHANCEMENT

Section 1.4 of thik report provided background information as to how FPL
arrived at the decision to install two new 'additional EDGg at the Turkey
Point site,’and the goals envisioned for the enhanced electrical
configuration. Based on the descriptions and discussions provided in
Sections 2.0 through 6.0, this Section summarizes how the enhanced
design meets the goals set for the project.

INCREASE EDG CAPACITY ’ .

r3 w

As indicated in Section 4.3, and as depicted on Table 2, the addition of

' two new emergency diesel generators improves overall plant safety by

essentially doubling the installed emergency power capacity for Units 3
and 4., This enables the addition of loads desired to be: backed up by
emergency power such as plant investment loads without approaching the
established load limits for the EDG's. The automatic swing bus
arrangement allows the loading of specified Engineered Safety Peatures

equipment even with the failure of one emergency diesel.

As indicated in Section 4.3, and as depicted on Table 2, each required
safeguards load remains on its existing train, each of which is now
supplied from an emergency diesel generator. Failure of ome emergency
diesel generator leaves the remaining diesel generators providing power
to those loads on the unaffected trains. Therefore with the enhanced -
design more EDG capacity 18 available for the operation of engineered
safety features. Thus, overall plant safety is improved.

REDUCE OPERATOR ACTIONS

> As noted in Section 1.3, the existing Safety Evaluation for EDG loading

(Reference 7) includes, among other items, several operator actions for
the manual control of specified plant system loads to accommodate
defined loading limitations (e.g., securing an RHR pump on the accident
Unit at 30 minutes etc.). In‘addition, the Safety Evaluation takes,
credit for several plant modifications which ensure that previous"
auto-connected loads would be disabled (e.g., the Instrument Air
Compressors, the turbine-related loads, ete.). Some of these disabled
loads require operator action to restore them onto the EDG(s) when the
EDG loading scenario allows such additional loads.

The enhanced design provides more capacity, as depicted on Table 2, to
allow automatic loading of equipment onto the EDGs without approaching
the established losd limit. In addition, the enhanced design allows the
operator to manually load equipment on the EDGs without an undue concern
of exceeding the egtablished load 1imit. The extra capacity provided
will enable fewer operator actions to be required if additional loads
are changed over to become automatic loads (which FPL is reviewing as
the design progresses): By reducing operator action associated with
load management activities, overall plant safety is enhanced. :
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ACCOMMODATE SINGLE FAILURE

By inspection+of the AC and DC one-lines (Figurel 1 and 2) in

conjunction with a review of .the four-EDG loading results glven in Table
2, ‘and based on the discussions provided in Sectiom 4.3, it can be seen
that & single failure {s more easily accommodated. With the enhanced
configuration, a postulated single active failure under design basis
accident conditions during two-Unit operation would leave at least three
4.16kV busses energized between the two Upits. During two-Unit
operation, it would take two single failures td result in oanly one
energized 4.16 kV bus on each Unit. Because of this capabdbility, overall .
plant gafety is enRanced. = ’ ] D - .
The design is undergoing reviev to ensure that if equipment 18 taken out
of service each Unit can still meet the single failure criterion.

MINIMIZE MAINTENANCE/TESTING DOWNTIME

From a review of the AC and DC one=~line diagrams (Figures 1 and 2) it

can be geen that the enhanced electrical configuration provides the :
capability to remove a component from service for maintenance or testing
without affecting the availability of redundant counterparts. - The new
design will thereby minimize the potential for forced plant outages

which are necessary with the existing electrical system configurationm.

By reducing the impact on redundant counterparts and increasing the
potential for periods of stable plant operation, overall plant safety is
enhanced. .

SAFEGUARDS TESTING

At present, both Unitg are shutdown to perform'an integrated Safeguards
test on either unit since the availability of loads required for normal
plant operation may be affected by testing.

With the enhanced design, safeguards testing 1ls more easily accommodated
since the operability of the other unit {8 not affected. The enhanced
EPS with its increased capacity and load distribution diversity ensures
that the non-tested unit will have sufficient equipment availadble for

" both normal operation and accident mitigation while the other unit is
" undergoing testing.

ACCOMMODATE pm';nms

Table 2 and the discussions in Section 4.3 indicate that the enhanced

design allows mantal or automatic loads to be imposed on each EDG

without approaching even the short time rating (1102 of the continuous

rating). Por example, up to 300 kW of plant investment loads, both ICW

pumps, both:RHR ‘pumps, etc. are assumed loaded ontq the EDGs with margin

still available to reach the continuous rating kW loading. Since Table

2 was generated to show potentially heavy loads on each EDG, and since .
it can be seen that additional margin exists even with the loadings -
postulated, it is apparent that present and future plant needs for.

EDG-gupported loads can be accommodated.
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MINIMIZE IMPLEMENTATION DOWNTIME

As can be seen froa the discussions in the previous Section 6.0, the
Unit and/or plamt dowvntime required to install and to implement theé

modifications is being lininizedigo :hngpx;on:ygggcttecl"rt£¢2qtu- .

Section 6.0. -

CONCLUSIONS ‘ o

\’\l N q .
Based on the information presented in this i??brt, it can be.concluded:
that the EPS Znhance-ent-rroject willifiurther setVe—tb‘ensurc the “safe
and reliable operation of Turkey Poin: Unit 3‘§‘4. Additionally, its

implementation can be performed in a mannet whereﬁ? safety of the unita

18 assured at all timea. . ey i .. s

It'is expected that. future;analysis will demonstra:e that plan:,h_
operation under the enhanced*EPS WY1 e botnded by current FSh

accident. analyses. Detailed evaluations supporting this conclusion
together with revised’ plant Technical Specifications will be the subject

of future subaittals.

8
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*  TURKEY POINT UNITS 3 AND 4

EMERGENCY POWER SYSTEM ENHANCEMENT REPORT

oy

LOOP PLUS LOCA PLUS EDG FAILURE

T e Y |
Ol .

ONE EDG AVAILABLE
0 - 30 MINUTES

HHSI S

RHR + i, o o
g ey ATy el

cs

CCW (Accident Unit)

CCW (Hot Shutdown Unit)

ICW (Accident Unit)

ICW (Hot Shutdown Unit)
Normal Containment Coolers
Emergency Containment Coolers
Emergency Countainment Filters
Bartery Chargers

Charging Pump

Pressurizer Heaters

Turbine Loads

Emergency Lighting

Control Room AC

BA Heat Tracing

PDG Auxiliaries

Miscellaneous Loads

Load Center Transformer Losses
Battery Room AC

Hy Analyzer Related

Security Building Transformer
Computer Room/Cable Sprdg. Room AC
Boric Acid Pump

95X Total Pump kW Correction

-

TN RS v R

EDG LOAD®
EVALUATION

Y SRS et 2 2 41

604

223
380
380 .
265
265
2.
44 .
104
0
114
0.
0
31 |
54 |
40
17
8
14
22
14
8

0 o Aoy tiGy

[ 7]

* PTPN 3 & 4 at Power, SIS on PTPN 3, EDG A fails; see Subgections 1.3 and

2.1
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EDC kW LOADS FOR LOOP PLUS LOCA, TWO-UNIT OPERATION

TABLE 2

(WM) i
. REFTR TO'SECTION 4.3 DISCUSSIONS

U3 LOOP + 8IS ;‘l LoOP ONLY -
COHPONINTS XDC A 20C 3B RIG 4A 20G 4B REMARKS
ST 308 303 303 " 303 Only two HHSI puspe required for sccldent Usit
na 223 225 223 223 Ouly one RHR pusp per Unit required
cs . 223 213 N/a W/A Only ooe CS pump required oo accideat Uait "
OOV (Acctdent Unit) 30 380 N/A R/A Only cae COW pump required
OCN (Bet Shutdows Uaft) n/a W/A 380 380 Only oce CCW pusp tequired . -
IOV (Acetdeat Ontt) 270 210 n/a WA Ouly ooe ICW pymp required ‘ ":i )
100 (Rot Shutdowa Uaft) /A w/A 210 210 Oaly coe ICW pump required ’ oy
Normsl Costaloment Coolere 'KIA * N/A 195/130 €3/130 Higher WY lced oa EIC “ 1f 1oas of LC 4D evisgs WCC 48 (MCC ll)
Zastgency Costslnment §Coolop 30/23 23/350 N/A N/A Higher k¥ os DG A if loss of 1C 3D ewings ECC :c (ncc 30) !_‘.
Eeergescy Contaimmest Filters  130/83 43/130 N/A N/A Aigher kW oa EDG 3A 1f loss of 1C 3D svings ECP ;c (mcc 3D) 'w
Battery Chargers 73/23 23713 73/23 25/18° MCCe 18, 3C, 1D, 43, 4C, 4D powet 8 bettery chargers (4 nqutr?‘)
Charging Pump wa N/a (123) (123) Manually losded for hot shutdown RCS laventory comtrol} one req.
Pressuriser Reaters H/A N/A (150) (150) Hanually losded for hot shutdown RCS pressurs coatrol; one req.
TNxbins Leads see “plast investmant” ses “plect favestment™ Plaat invatmat loads facl turbins loeds, both maaual & process-suto.
Esargescy Lighting " 20 -— 20/0 0/20 Highr AW load oa EDC 4A 1f loss of LC 4D swags Zmurg Ltg XMt 412 (MCC lD‘
Coutrol Room AC 30/0 30/60 30 -— Higher XW oa EDC A {f lose of LC 3D swinga CEAC C (MCC ID)
M Seat Tracing N/a /A (25/0) (0/2%) Not required, menusl load; loss of LC 4D swiage BA Kt Tr B (MCC 4D)
KG Asxtlferies 20 20 110 110 Zactaated | B
Nscellasssus Loads 23 23 23 23 Zetlmated ) ‘
Lesd Conter Traasformer Loeses 10 10 10 10 Varies depending oa loed -
Bettery Roem AC 23/0 0/25 -_— -— Higher kW oa KDG JA 1f lose of 1C 3D ewings Batt. Ra. Ac A (ncC JD)
5, Aaalyser Relsted ’ 10 10 10 10 Ooe Train par Unit required . :
Security Suilding Trasafolleer - - 10 - Independent feed from offsite posar SR
Conputer Mm/Cable Sprdg Room AT  — (60) (60 - One Tratn senually loeded g .
Boric Acid Pumo w/A u/a (60/30) (0/30) Meouslly loaded; loss of LC 4D swings BA zfer pwmp 4D (MOC 4D)

¢ i

Plaot Investsest Loads (est.) _(130) (300) (130) (300) Meoually loeded *
LARGEST TOTAL KW LOADING: 1950 2170 2233 2190 NOTESt 1) Componeat K loads fncressed for cooservatism.
(1acluling masusl losde) (loss of (Txsta B (lose of (Trata B 1) Swing of LC ehowa for comperison of leeds: LCe 3D end 4D do mot

1c 30) aligsa.) 1C 4D) slign.) £81l concurrently, J) Charging pump and pressurizer hasters sot
. sctuslly coacurveat loads. 4) Rafer to Sectiom 4.3. 3) The

assignaent of loeds tp LCs end MCCe 1o et1l] bilag evalusted for
. single taflure coostderaticas.

280G Costisuous Ratfng (nom.) 2500 2300 2863 2843 .
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¢ Multiple addresses -2 - ” C October 2, 1989

The Electrical Systems Branch has been, and will continue to be,- deeply involved
in reviewing the Ticensee's submittals and is preparing necessary SER(s). Our
January 11, 1989 memorandum alerted you that there may be review needed in
other disciplines also, although we have not identified any specific area
needing review (other than ESB%. However, possibilities include Plant Systems,
Structural, I&C, Fire Protection, Reactor Systems, and Safeguards.

I request you provide by October 20, 1989 a memorandum which either confirms
that no additional staff review is required in your area, or identifies the
review required and the name of the reviewer assigned. A copy. of the licensee's
6/23/88 design report is enclosed for your information. ’

Gordon E. Edison, Sr. Projéct Manager
Project Directorate I1I-2

Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Enclosures: , .
1. Licensing Approach
2. FPL Design Report

w/enclosures:
Rosa
McCracken
Newberry
- McKee

Y. Cheng

B. March
Bagchi
Miraglia

(2]

.
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