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Specification 15.3.0.C delineates additional conditions which must be
satisfied to permit operation to continue, consistent with the Limiting Condition
for Operation statements for power sources, when a normal or standby emergency
power source is not operable. It specifically prohibits operation when one
system, subsystem, train, component or device is inoperable because its normal or
standby emergency power source is inoperable and a redundant system, subsystem,
train, component or device is inoperable for another reason.

The provisions of this specification permit the action statements associated
with individual systems, subsystems, trains, components, or devices to be
consistent with the action statements of the associated electrical power source.
it allows operation to be governed by the time limits of the action statement
associated with the Limiting Condition for Operation for the normal or Standby
emergency power source, not the individual action statements for each system,
subsystem, train, component or device determined to be inoperable solely because
of the inoperability of its normal or standby emergency power source.

For example, Specifications 15.3.7.-A-B.1.—e- f, g, and h allows a 7 day
out-of-service time for ene the normal or standby emergency diesel-generater power
source for the appropriate buses. If the definition of operable were applied
without consideration of Specification 15.3.0.C., all systems, subsystems, trains,
components or devices supplied by the inoperable normal or standby emergency power
source would also be inoperable. This would invoke the applicable action
statements for each of the applicable LCO. However, the provisions of
Specification 15.3.0.C permit the time limits for continued operation to be
consistent with the statement for the inoperable normal or standby emergency
diesel-generator power source instead, provided the other specified conditions are
satisfied. In this case, the-corresponding-normal-power—sovrce-mist-be-operables
and all redundant systems, subsystems, trains, components, and devices must be
operable, or otherwise satisfy Specification 15.3.0.C (i.e., be capable of
performing their design function and have at least one normal or one standby
emergency power source operable). If these conditions are not satisfied, shutdown
is required in accordance with Specification 15.3.0.A.
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As a further example, Specification 15.3.7.A.1.4 ¢ requires in parts that
4160-volt buses AO3 and AO4 be energized for the unit to be taken critical.
Specifications 15.3.7.8.1.4 f, g, and h permits the normal safeguard power source
(either bus AO3 or AO4) to be taken out of service for up to seven days provided
both-diesel-generators normal and standby emergency power to the other required
buses are operable and the-asseetated a diesel generator is operating and
providing power to the engineered safequard bus normally supplied by the out-of-
service bus. If the definition of operable were applied without consideration of
Specification 15.3.0.C, all systems, subsystems, trains, components, and devices
supplied by the inoperable normal power sources (i.e., the out-of-service bus A03
or AD4) would also be inoperable. This would invoke the applicable action
statements for each of the applicable LCOs. However, the provisions of this
Specification 15.3.0.C permit the time limit for continued operation to be
consistent with the action statement for the inoperable normal power source, in
this case seven days, provided the other specified conditions are satisfied.
These conditions are that for the engineered safeguards systems on eme the other
required buses the standby emergency power source must be operable (as must be the
components supplied by the standby emergency power source) and all redundant
systems, subsystems, trains, components and devices in the other engineered
safeguards systems must be operable, or likewise satisfy Specification 15.3.0.C
(i.e., be capable of performing their design function and have an emergency power
source operable). In ather words, beth the required standby emergency power
sources must be operable and all redundant systems, subsystems, trains, components
and devices in both divisions of engineered safeguards systems must also be
operable. [If these conditions are not satisfied, shutdown is required in
accordance with this specification.

In the cold shutdown and refueling shutdown conditions, Specification
15.3.0.C is not applicable, and thus the individual action statements for each
applicable LCO in these conditions must be adhered to.

Specification 15.3,0.D addresses the momentary loss of power to a component
when immediate action is initiated resulting in reenergization from an alternate
source, tripping the channel of logic or initiating operator action as specified
in Table 15.3.5-2. Such a situation does not constitute an unsafe condition.
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15.3.7 AUXILIARY ELECTRICAL SYSTEMS

Applicability

Applies to the availability of off-site and on-site electrical power for plant
power operation and for the operation of plant auxiliaries.

Objective

To define those conditions of electrical power availability necessary (1) to
provide for safe reactor operation, and (2) to provide for the continuing
availability of engineered safeguards.

Specification
A.1 Under normal conditions neither one nor both reactors shail be made
critical unless the following conditions are met:

a. At leas. two 345 KV transmission lines are in service.
The 345/13.8 KV and the 13.8/4.16 KV station auxiliary transformers
associated with the reactor(s) to be taken critical are in service;
or one 345/13.8 KV station auxiliary transformer and the associated
13.8/4.16 KV station auxiliary transformer(s) are in service with the
gas turbine operating.

Be 4160 Volt unit supply buses AD3 and AO4 for the unit to be taken
critical are energized from their normal supply.

d. 4160 ¥olt safequards buses ADh and AGE -for the unit{s}-to be-taken
eritical-are—independent ty-energized-from-their-normal—supply—and—b
Both units’ AO5/A06 bus tie-breakers are removed from their cubicles.

e. 484 Vet buses BO3 and BO4 for the unitis} to-be taken criticat-are
+hdependent by energized from the e normat suppty-and-b Both units’

BO3/B04 bus tie-breakers are open with control power removed.

f. A fuel supply of 11,000 gallons is available in each tank which
is being relied upon to supply any operable emergency die:
stncrltor(s)*—and—bo%h—d4e994—generators—are—epewab$e

g. Four of the five safety-related station batteries and all four of the
main DC distribution systems are operable.

h. Four battery chargers are operable with one charger carrying the DC
loads on each main DC distribution bus: D01, D02, DO3 and DO4.
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i. 120 VAC Vvital Instrument Buses YOl, Y02, Y03, Y04, Y101, Y102, Y103,
and Y104 for the unit(s) to be taken critical are energized from a
safety related 1nverter

mrémy powrl.sv' »sup;ﬂy io thé 4166/480 vo‘lt,ssafeguarﬁs Ahum
Unit 2 AO5/BO3, Unit 2 AO6/BO4, and Unit 1 A05/B03 shall be operable
and the buses are energized from their normal supply.

At brder- abrormat-—€orditions onre reactor-may be made critical-providing the

fetlowing condit1ons are met s

drOne- 345 kY teansmissien-tine +o i sepvicer-or-the gas—turbine s
eperating. -

b The 3454338 KV and the 13,844 36KV station awctdiary-toansformens
ass0etated with the wait to-be-taken critical are—an seryices—or-the
ass5ociated 13-8/4- 1 KV-station-auxitiary transtormer 5 —3a Service
and the gas turbipe 45 vporating.

€ Reactar power devel a4 b bed -to- b0k vatled power upt il 2-0r more
transmisston Lines are restared 16 seryviee.

4. 4160 Vot buses ADL and AGL for the unit 1o be taoken critical are
energized rom thers norma b supply

e - 4160 Velt safeguards buses ADL and Al for the unit 1o be taken
erttical -ave independently-energized -from their pormal-or -emergency
piwer suppty and bolh anits’ AGS ALBS bus tie breakers are vemoved from
theyr cubiedes

o ABG Velt safequards buses 8O3 and BO4 for-the unitt to be taken
eriticat-are independent ly-energized-from their -Rormal—6r emergency
power susply and-both upits’ BOI/BOL bus tie -breskers are open-with
Control power romoyed

g A fuedbsuppty-of 11 600-galions s availabler and both diesel
generators are operable
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B.1 During power operation of one or both reactors, the requirements of
15.3.7.A.1 may be modified to allow the following arrangements of systems
and components:

a. If the 345 KV lines are reduced to only one, any operating reactor(s)
must be promptly reduced to, and limited to, 50% power. If all
345 KV lines are lost, any operating reactor(s) will be reduced to
supplying its auxiliary load, until one or more 345 KV transmission
lines are again available.

b. If both 345/13.8 KV auxiliary transformers are out of service and
only the gas turbine is operating, only one reactor will remain
operating and it will be limited to 50% power. The second reactor
will be placed in the hot shutdown condition.

Ba If the 13.8/4.16 KV auxiliary transformers are reduced to only one,
the reactor associated with the out of service transformer must be
placed in the hot shutdown condition.

6 bither bus-AD3- 6r - AB4-may beeut-ef ser o co for o period-not
e*eeed+ng~4—day9~prev+ded—bo%h—d+ese4~g4neraters—a*e—opereble—end

ed. With a unit in cold or refueling shutdown or defueled, one pair of
buses, AO5 and AO6 or BO3 and BO4, for that shutdown unit, may be
tied together through their common tie brea~er for up to 8 hours

4 rable. If the tie breaker cannot be opened or
the condltions of 15.3.7.8.1.#0 met within 8 hours, the operating
unit shall be placed in the hot shut-down condition within 6 hours
and in cold shutdown within the following 30 hours.
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$¢. With a unit #u¥ly defueled, one pair of buses for the defueled unit,

A0S and AO6 or BO3 and BO4, may be tied together through their common

tie-breaker in excess of & hcurs provided:

1) An evaluation is performed to show that the loads that remain
or can be energized by the buses will not cause a potential
overload of the associated diesel generator. The applicable
Limiting Conditions for Operation of lhe equipment removed
from service shall be entered for the operating unit.

2) A single train of spent fuel cooling is adequate to cool the
spent fuel pool.

3)7 a‘Thc regﬂired redundant ﬁhared engineered safety features for

f.
g.
h . )
ﬁftifh 2& héurs before or after entryvinto this LCG and‘ ry 72
hours thereafter. If the normal power supply is out of sarvicn, an
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wi.

One of the four connected safety-related station batteries may be
inoperable for a period not exceeding 24 hours provided four battery
chargers remain operabie with one charger carrying the DC loads of
each main DC distribution bus.
If an operating safety-related inverter is rendered inoperable ard
the associated loads transfer to a non-safety-related power source,
the loads shall be transferred back to an operable safety-related
inverter within 8 hours or be in hot shutdown within an additional 6
hours and cold shutdown within 44 hours of inverter inoperability.
any i *. ‘deenergized, the applicabie LCOs will be
d equipment.

This two unit plant has four 345 KV transmission line interconnections. A 20 MW
gas turbine generator, and two original and two additional 2850-KW diesel
generators are installed at the plant. A1l of these energy sources will be
utilized to provide depth and reliability of service to the Engineered Safeguards
equipment through redundant station auxiliary power supply systems.

The electrical system equipment is arranged so that no single contingency can
inactivate enough safeguards equipment to jeopardize the plant safety. The
480-volt equipment is arranged on 4 buses per unit. The 4160-volt equipment
is supplied from 6 buses per unit,

Two separate outside sources can serve either unit’s low voltage station
auxiliary transformer. One is a direct feed from the unit’s high voltage
station auxiliary transformer and the second is from the other unit’s high
voltage station auxiliary transfcrmer or the gas turbine via the 13,800 volt
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system tie bus HO1. The normal power supplies for the A05 and A06 buses .
A03 and AD4 buses, respectively.

Separation is maintained in the 4160-volt system to allow the plant auxiliary
equipment to be arranged electrically so that redundant items receive their
power from the two different buses. For example, the safety injection pumps

are supplied from the 4160 volt buses 1-A05 and 1-A06 for Unit No. 1 and 2-A0S
and 2-A06 for Unit No. 2; the six service water pumps are arranged on 480-volt
buses as follows: two on bus 1-B03, one on bus 1-B04, one on bus 2-B03 and two
on bus 2-804; the four containment fans are divided between 480-volt buses 1-B03
and 1-B04 for Unit No. 1 and 2-B03 and 2-B04 for Unit No. 2 and so forth.
Redundant valves are supplied from motor control centers 1-B32 and 1-B42 for
Unit No. 1 and 2-B32 and 2-B42 for Unit No. 2.

The specifications for the 480 volt safeguards buses, BO3 and B04, and the

4160 voit safeguards buses, AO5 and A06, direct an independent lineup of power
distribution, specifically stating that a normal lineup must be achieved (all

safeguards buses associated with a unit are powe:2d through their normal supply

breaker with all safeguards bus 1ie-breakers open) prior to taking a unit _
critical and during subsequent power operation. Operability of the safeguards |
buses is based on maintaining at least one train of on-site AC-pewer-source—and
assoctated-distribution—system emergency power operable during accident conditions
coincident with an assumed loss of offsite power and a single failure in the other
train of on-site AC—seurce emergency power. This includes a failure of a tie-
breaker to trip, which under certain conditions could result in an overload and a
Toss of the associated diesel generator. The LCOs permit abnormal pewes
electrical distribution lineups for periods of time in order to facilitate such
items as maintenance of normal supply breakers or transformers. In such cases,
bus independence may be relaxed under the conditions specified in the LCO.

Extended use of safeguards bus tie-breakers is allowed under specified, controlled
conditions. For example, when a unit is fully defueled, safeguards and safe
shutdown systems and equipment dedicated to that unit are not required. However,
spent fuel pool cooling must be maintained. By limiting the loads supplied by the
cross-connected buses, the potential for loss of a diesel generator due to
overloading caused by the failure of a tie-breaker to open is minimized.
Operability of shared safeguards systems such as auxiliary feedwater and service
water must be maintained as required by their applicable LCOs.
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ety features for the other unit are operable. The specification
nly to the defueled condition does not have the provision for the
required f_sntnagcty’bﬁit removal for the shutdown unit. It has provision for
verifying the adequacy of a siag1e train of spent fuel pool cooling in lieu of the
consideration of decay heat removal for a reactor in cold shutdown.

The Point Beach DC electrical system has been modified so that each of the four
main DC distribution buses, which are shared between the two units, has its own
power supplies consisting of a safety-related station battery (D05, D06, D105,
D106) and a battery charger. In addition to these bus-specific power supplies,
a swing safety-related battery (D305) is installed which is capable of being
connected to any one of the four main DC distribution buses. Swing battery
chargers are also provided. Under normal circumstances, one battery and one
battery charger are connected in each main DC distribution bus. The battery
charger normally shall be in service on each battery so that the batteries will
always be at fuil charge in anticipation of a loss-of-AC power incident. Under
unusual circumstances, two of the five safety-related batteries may be out of
service for a limited period of time provided one of the two out-of-service
batteries is returned to service within the time periods specified in
Specification 15.3.7.B.1.hi. These limiting conditions for operation ensure that
adequate DC power will always be available for starting the emergency generators
and other emergency uses.

The emergency diesel generators are the sources of standby emergency power. The
support systems necessary to be operable to ensure the operability of the
emergency diesel generators (EDGs) are the EDG starting air system, EDG fuel oil
system, EDG ventilation system, and EDG DC control power. The standby emeérgency
power supply for a 4160 Volt and associated 480 Volt safeguards bus consists of an
operable EDG, including all required support systems, and an operable output
breaker to that 4160 Volt safeguards bus.

The LCOs for the standby emergency power supplies require the redundant standby
emergency power supplies to be started within 24 hours of entry into these LCOs,
If the standby emergency power supply LCO is exited within 24 hours, starting of
the redundant standby emergency power suppiies is not required.

The EDG starting air system is considered operable when 1) all theee starting air
bottles in each bank are operable, 2) the starting air banks can be maintained at
a minimum pressure of 165 psig, 3) the air bank crossconnect valve is shut unless
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bank pressures are being equalized and an operator is stationed at the valve
during pressure equalization, and 4) all four starting air motors and their
associated valves and relays are operable.

The EDG fuel oi) system is considered operable when 1) 11,000 gal. of fuel oil is
initially available in the emergemrey fuel o1l storage tank which supplies te the
diesel generators [Because the EDGs consume approximately 205 gallons of fuel per
hour when fully loaded, the 11,000 gallon fuel supply in the emergency fuel tank
provides sufficient fuel to operate one EDG at design load for more than 48
hours.], 2) the EDG day tank for that EDG is operable and for G-01 and 6-02 the
associated motor-operated fill valve are is operable, 3) for G-01 and G-02
least one of the two base-mounted sump tank fuel oil transfer pumps is operable.
and 4) the fuel oil transfer pump System associated with the EDG is operable.
However, beth the fuel oil transfer pumps—and-their—asseciated-piping—and—valves
are system is allowed to be out of service for four hours for GO1 and G-02 due to
a combined four-hour supply of fuel o0il in the diesel base and day tanks which do
not require a fuel oil transfer pump for flow to the associated EDG. T : ‘
transfer system is allowed to be out of service for two hours for G-03
due to a two-hour supply of fuel oi) in the day tank. The pumps transfer
may be out of service for longer than—feur-hours periods if an appropriate
alternate source of fuel is made available to the diesel generators.

The EDG ventilation system is considered operable when diesel room temperature can
be maintained <120°F with the diesel engine operating at full load. Temperature
will be maintained <120 °F if 1) all gravity-operated louvers are operable, and

2) both diesel room exhaust fans are operable OR for G-01 and G-02; one diesel
room exhaust fan is operable and outside air temperature is <80°F.

Normal OC control power must energize all DC circuits for the associated EDG to be
operable. Hhe tollowing DL circuits are required Lo be-powered for -the associated
G to be considered operable:

G 01 Livesit &
20 Stapt 2 — - ———B16—20
420 —————tontret—— —————HH-01
B+ Start—t— B4
43— —Annunciator———————BH413
BH-28— —————Field-+lash 3-28
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if only one 345 KV transmission line is in service to the plant switchyard,

a temporary loss of this line would result in a reactor trip(s) if the reactor(s)
power level were greater than 50%. Therefore, in order to maintain continuity
of service and the possibility of self sustaining operations, if only one 345 KV
transmission line is in service to any operating reactor(s), the power level of
the affectad reactor(s) will ve limited to 50%.

If both 345/13.8 KV station auxiliary transformers are out of service, only one
reactor will be operated. The gas turbine will be supplying power to operate
safeguards auxiliaries of the operating reactor and acts as a backup supply for
the unit's normal auxiliaries. Therefore, to prevent overloading the gas turbine
in the event of a reactor trip, the maximum power level for the operating reactor
will be limited to 50%. These conservative limits are set to improve transmission
system reliability only and are not dictated by safety system requirements.

References

FSAR Section 8.
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AREA FIRE PROTECT

AUTOMATIC SUPPRESSION MANUAL SUPPRESSION
WATER GAS
SPRINKLER SUPPRESSION FIRE HOSE FIRE
AREA ELEVATION SYSTEM SYSTEM STATION DETECTION
Auxiliary Building South 8* (X) Partial X
2. Auxiliary Building Center X i3
A. Safery Injection Pumps 8' X
8. Component Cooling Water Pump X
3. Auxiliary Building North 8’ {X} Partial X 3
4.  Auxiliary Building west 8' & Below X 16
5. Auxiliary Building South 26° i 3
6. Auxiliary Building Center 26" X \7
7. Auxiliary Building Nerth 25" X 7
8. Auxiliary Building Center 46’ X 6
9. Auxiliary Feedwater Pump Room g’ X X il
10. Vital Switchgear & Battery Room 8’ - X X 8
11. 601 Diesel Generator Room 8’ X X
12. GOZ Diesel Generator Room 8’ X X 4
13. Cable Spreading Room 26" X X i7
14, {irculating Water Pumphouse X 15

A. Service Water Fumps 8' X

% 2

54 2

o 2

X s 4

xf i
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3. The proper operation of Emergency Lighting, including the automatic
transfer switch for DC lights, will be demonstrated during each reactor
shutdown for a major fuel reloading.

4. Each diesel generator shall be given am inspections—ei-—teast—annuallys
following the manufacturer’s recommendations for this class of
stand-by service.

8. Operability of the diesel fuel o0i) system shall be verified monthly.

A diesel fuel oil testing program shall be maintained to test both
new fuel oil upon receipt and stered fuel 0il stored in the emergeney
fuel oil storage tanks which supply the emergency diesel generators
on a quarterly frequency in accordance with applicable ASTM
standards.

The above tests will be considered satisfactory if all applicable
ecuipment operates as designed.

B. Safety-Related Station Batteries

These surveillance specifications are applicable to all four safety-related
station batteries: D05, D06, D105, and D106; and the safety-related station
swing battery D305.

}. Every month the voitay, of each cell (to the nearest 0.05 volt), the
specific gravity and temperature of a pilot cell in each battery and
each battery voltage shall be measured and recorded.

2. Every 3 months the specific gravity, the height of electrolyte, and
the amount of water added, for each cell, and the temperature of
every fifth cell, shall be measured and recorded.

3. At each time data is recorded, new data shall be compared with old to
detect signs of abuse or deterioration.

4, tEach Safety-Related Station Battery shall be demonstrated OPERABLE:
a. At least once per 18 months (SERVICE TEST) by verifying that

the battery capacity is adequate to supply and maintzin in
OPERABLE status all of the actual or simulated emergency loads
for the design duty cycle.

b. At least once per 60 months (PERFORMANCE TEST) by verifying
that the battery capacity is at least 80% of the manufacturer’s
rating. This performance discharge test may be performed in
lieu of the battery service test.
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DIESEL GENERATOR ADDITION PROJECT
TESTING SCHEDULE

PRE-REQUISITE TESTING June 27, 1994 through July 8, 1994

Scope De-bugging runs of the engine and tests on the
auxiliaries to demonstrate their ability to meet
design requirements.

PRE-OPERATIONAL TESTING July 18, 1994 through August 5, 1994

Scope Testing per the requirements of Reg Guide 1.9.
This include only the tests that can be performed
while connected to offsite power only such as the
margin and endurance tests.

ACCEPTANCE TESTING September 24, 1994 Through October 29, 1994

Scope Testing is performed durinjy the PBNP Unait 2
refueling outage. Tests include LOOP and SIAS
tests as well as any other tests that require the
diesels to be connected to the plant emergency
busses,

This schedule is approximate and will be updated as the time gets
closer.






& l—-!__—Tnl_ Tt T AL T e i =T T T AR A B i Bl R N T T T — —— T T i T S VAENr T e Y B N T nny "y wow ey

PENP DIESEL PROJECT DESIGN SUBMITTAL il
4 1.3 Generator Refurbishment
The generators have had the following work performed on them since the
purchase by Wisconsin Electric:
a. Modifications of the bearings to replace a fiberglass insulation

sleeve. This modification was recommended by and installed per
the requirements of the original manufacturer.

b. Complete rewind of one of the stators due to low megger readings
in 4 of the 8 poles.

c. Retest per IEEE 387 section 6.1.2. '

4.3.1.4 Diesel Generator Control Panel Refurbishment

The contreol panels have had the following work performed cn them since
purchase by Wisceonsin Electric:

a. Reconnection of the generator ocutput from 6900v wye connection to
4160v delta connection.

& Replacement of all gauges, Potential Transformers and Current
transformers to support the change to 4160v,

&y Installation of generator protective relays.

d Installation of new governor controls,

e, Modification to engine and generator controls to meet the

Wisconsin Electric human factors contreol reguirements.

manufacturer. Portions of the seismic gqualification of the contrecl panelc are
done using the GIP (Generic Implementation Procedure) earthguake experience
regquiremeants .

All work has been designed, gualified and installed by the original panel I

PBNP WPF <7 May 24, 199%4
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PENP DIESEL PROJECT DESIGN SUBMITTAL
4.3.5.2 Diesel Lube 0il System Installation

An engine pressure system pump will be provided consisting of two separate
pumps in one housing as indicated below:

l a. One pump section will deliver coil to the bearings, gears and
| turbocharger.
( B, One pump section will deliver oil for piston cooling.

Additionally, two auxiliary AC motor driven pumps will be furnished. Each
gump operates during engine operation and during standby. The first pump will j |
e used to circulate cil from the lube oil sump to provide lubrication to the i
i turbocharger bearings (and carry away heat from the bearings after the engine '
ig shutdown). The second pump will circulate oil through the lube oil coocler
’ and main lube cil manifold to pick up heat during the standby condition (See
Section 4.3.2).

4.3.6.1 Diesel Combustion Air and Exhaust System Design

Each EDG will have independent air intake and exhaust systems. The air intake

portion will include an cil bath air intake filter and a silencer that will

’ function in accordance with the engine manufacturer’'s recommendations. The
air intake will be designed and located no less than 20 feet above grade and

| away from the exhaust line discharge so fresh cutside air will be provided and

| dilution with exhaust products will not occur. The air intake will be

! designed to prevent entrained water from entering the engine air intake.

|

The air inlet piping will be reviewed by the engine manufacturer and design
engineer to assure the engine’s ability to start and run during site design
basis tornado depressurization conditions.

The exhaust portion will include a manufacturer’s recommended industrial-type
exhaust silencer with multi-compartment constructicn to limit noise level.
| 4.3.6.2 Diesel Air Intake and Exhaust System Installation

Ingtallation regquirements for the air intake and exhaust system of each engine
will include the following interconnecting process piping:

a,. From the air intake filter discharge connection to the turbocharger
\ inlet connection.
| s From the turbocharger ocutlet connection toc the connection to the exhaust
| silencer.

c. From the exhaust silencer discharge end to atmospheric discharge.

The air intake and exhaust system piping will be sized so the total maximum
| pressure drop will be within the manufacturer’'s recommendation,

| The exhaust piping will be arranged such that it slopes away from the engine
| with a drain at the low point to avoid possible clogging due to rain, snow, or
ice during standby or operation of the system.

|
| Expansion joints will be provided in the intake air and exhaust piping to

| accommodate piping thermal expansion and to minimize transfer of vibration to
| the piping systems.

l PBNP . WPF 32 May 24, 1994
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PENP DIESEL PROJECT DESIGN SUBMITTAL

4.3.11.3 Shutdown

Three shutdown modes will be ﬁrovided, each of which automatically trip the
generator output breakers. The follewing is a description of each:

a. Normal Shutdown - The capability will be provided to initiate a
normal shutdown by placing the EDG control switch in the main
control room in the "stop" position while the local/remote switch
is in the remote position or by depressing the "normal stop"
pushbutton on the engine control cabinet while the local/remote
switch ie in the "local" position. This shutdown results in a
fifteen minute cooldown run at idle speed before the engine is
shutdown. 1If an auto fast start signal is received during
cooldown, the normal shutdown is defeated and the diesel will
enter the automatic fast start mode of operation as described
above. Any automatic fast start signal will have to be cleared
before the EDG can enter a normal shutdown.

b. Emergency Shutdown - The capability will be provided to initiate
an emergency shutdown by depressing the "emergency stop"
pushbutton on the engine control cabinet. This feature will be
available independent of the position of the local/remote switch.
The emergency shutdown will also be activated by a 2 out of 3 low
lube oil pressure, a generator differential, or overspeed during
emergency operation. During an exercise run, the emergency
shutdown will also be activated by high cooling water temperature.

C Qverspeed Trip - This type of shutdown results in an immediate
shutdown of the EDG. The coverspeed trip results in the injectors
being mechanically held in the no fuel position using mechanical
components independent of those used to control the injectors
during a normal or emergency shutdown,

4.3.12 cathodiz Protection

The addition of the two new EDGe and associated auxiliary systems requires
installation of additional underground piping and tubing for the
transportation of fuel oil, water and air. Even though cathodic protection
systems can provide an effective means for corrosion contrel, there are other
corrosion retardation technigues available which provide the required level of
protection.

An analysis of the DGAP underground piping systems materials indicates that
the reguired level of protection can be provided utilizing alternate corrosion
retardation techniquee. Specific installation and testing reguirements as
well as epoxy-coal tar coating on carbon steel pipe; three different types of
stainless steel alloys; copper pipe for certain applications, and cast iron
pipe with polyethylene wrappings will be used for corr-rion contrel. It has
been determined that the added underground piping for tue DGAP will have no
harmful effects on the existing PBNP cathodic protection systems when the
above described corrosion controls are utilized,
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4.4.2 Upgraded Fuel Oil Storage System

4.4.2.1 System Description

The upgraded fuel oil system, which includes new fuel oil storage and transfer
components, will provide long term storage of fuel for new EDGs G03 and GO4
and existing EDGe G01 and GO02, The fuel storage components of the upgraded
EDG fuel oil system will consist of two safety related EDG fuel o0il storage
tanks and one non-safety related fuel oil fill tank. The transfer components
will include transfer pumps, piping, instrumentation, and controls that will
have the abiutr. if filled to maximum capacity, of supplying fuel to the EDG
for approximately seven days of continuous operation at rated load (i.e.; 2848
¥W with one of the two EDGs supplied from each operable storage tank), without
being replenished. The two storage tanks will be encased in concrete under
the new diesel generator building. This configuration will provide protection
to the tanks from tornadc generated missilesg and flood. It will also provide a
3-hour fire protection barrier between the tanks and the new EDGs and avoid
the possibility of oil fume accumulation below the DGB.

A fuel o1l fill tank will be provided to receive and hold fuel oil from
delivery trucks for testing prior to placing oil in the fuel o0il s%orage
tanks. The fill tank will be located outdoors and mounted on a diked cencrete
pad northwes: of the DGB The storage tanks will be filled by means of
gravity flow from the ou door fill tank. The storage tank to be filled will
be selected by manual valve operation.

BEach storage tank will be dedicated to the two train associated EDGs. Two
100% capacity transfer pumps (sized for at least 6 times the engine fuel
consumption rate at 2848 KW) will be connected to each storage tank with one
pump supplying one of the four day tanks. The two day tanks of the same train
are capable cf being tied together which will allow one pump to feed two EDG
Day Tanks. This provides system flexibility to ensure operability of all EDGs
under all potential single active failures of the Fuel 011 Storage System.

4.4.2.2 Tank Capacity

4.4.2.2.1 Diesel Generator Fuel 0il Storage Tanks

Each EDG pair (G01/G02 and G03/G04) will be provided with ounsite fuel oil
gtcrage that will have the lbilit¥) if the tapks are filled to maximum -
¢apacity, to allow operation of either EDG for approximately seven days at
maximum rated load or both EDGs at partial load for over five days. Manual
cross-tie of the fuel oil storage tanks will extend the available fuel to more
than seven days for any one of the diesels operating at full load or any pair
operating at partial load.

In addition to level instrumentation, the level of each Fuel 0il Storage Tank
will be able to be verified with a stick gauge which will be accessible
through a nozzle in the engine rooms.

4.4.2.2.2 Fuel 0il Fill Tank
The fill tank will be designed to receive and hold fuel ocil until it has
passed all required testing for use. The tank will have a usable capacity of

15,000 gallons which is eguivalent to two regular fuel oil truck shipments of
7,500 gallons each.
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4.4.3.2 EDG Fuel 0il Storage Tank Enclosures

The storage tanks will be installed in two Seismic Category I reinforced
concrete enclosures and encased in concrete. The enclosures will be located
below grade level under the G03 and G04 EDG Diesel Rooms., The enclosures, in
conjunction with the concrete encasement, will provide the required 3-hour
rated fire protection barrier for enclosed fuel supply tanks, and in addition,
will withastand the effects of tornade generated misai¥es, site flood, and
buoyancy force considerations.

Leak-prosf hatches will be provided on top of the enclosures for tank internal
inspection access and to allow removal of tank internal strainers and baffles
and other appurtenances. Level instrumentation will be top mounted.

The tanks will be externally lined with High Density Polyethylene (HPDE) for
containin? leakage of the tank contents. The lining will be piped to a sump,
which will be monitored for leakage. Level instruments will be provided to
alert operations to the presence of liquid in the sump.

4.4.3.3 Fuel 0il Transfer Pump Design

The transfer pumps will be of the rotary Eositive displacement type. The pump
casing will be constructed of carbon steel or other materials that are
compatible with diesel fuel oil. The transfer pumps will be located in the
G01/602 Transfer Pump Room located adjacent to the G03 diesel yoom and in the
G03/G04 Transfer Pu Room located adgacent to the G04 diesel room. Elevation
will ensure the available net positive suction heid (NPSH) will conservatively
envelop the required NPSH. The transfer pumps will be separated from the
adjacent. components/rooms by a 3-hour rated fire barrier.

4.4.3.4 Piping System

All piping, fittings, strainers, valves, and associated components and
supports connec:in? the storage tanks, transfer pumps, day tanks, and the
emer?ency truck fill station will be designed and fabricated to the
requirements of ANSI B3l1.1, 1989 with enhanced reguirements.

All piping and i1sclation valves protecting the safety-related pressure
boundary will be located within the Category I diesel generator building where
it ie protected from tornado missiles and site flood conditions. Pipe
gupports will be designed to the reguirements of ANSI B31.1, 1989 . Pipe
support structural steel welds will be per AWS Code D.1.1.

All pxging and components asscociated with the fill tank and connected beyond
the safety-related piping pressure boundary isolation valves will be designed
to the requirements of ANSI B31.1 and designated as non-safety related,

Sample stations will be provided in the transfer piping to the Day Tank, at
the Day Tanks and alsoc on the fill tank. All stations are located inside the
Day Tank rooms or at the fill tank to allow convenient fuel test sample
retrieval for the required chemical testing of stored fuel.

All fuel oil piping will be located inside concrete structures, over diked
concrete slabs or buried underground in HDPE lined trenches with leak
detection. Containment curbs as required (dikes) and sumps will be provided
to collect all potential fuel leakage or spills to prevent ground
contamination,

The transfer fumps and all fuel oil piping (except underground piping) will be
designed to allow for inspection, maintenance and testing. Pump and valve
maintenance envelope space regquirements will be in accor ce with
manufacturer’'s recommendations. Flanges are permitted where regquired for
maintenance (e.g. pump connections).

Piping material will be of carbon steel having a minimum ANSI pressure-
temperature rating of 150 lbs.

Either storage tank will be able to receive fuel from the other storage tank

while the first storage tank is feeding its associated day tanks utilizing
manual cconnections not normally in place to avoid train cross tie concerns.
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High voltage station auxiliary transformer 2-X03 provides power to low voltage
station auxiliary transformer 2-X04 which in turn provides power to Unit 2
4160V buses 2-A0° and 2-A04 through two separate windings. Buses 2-A03 and 2-
AD4 in turn provice power to the Unit 2 4160V safeguards buses, 2-A05 and 2-
A06, respectively

€.1.2.2 Standby Emergency Source

Two EDGs GO01 and G02, common to both units, are connected to the engineered
safeguards features buses of both units to supply emergency shutdown power in
the event of loes of power from low voltage station auxiliary transformer 1-
X04 or 2-%X04. The standby emergency onsite scurce for Train A buses 1-A05 and
2-A05 is EDG GO1, Similarly, the standby emergency onsite source for Train B
buses 1-A06 and 2-A06 is EDG GO02.

Each existing EDG (GO0l or GO02) is capable of supplying power, in the event of
a loss of off-site power (LOOP), to all the necessary safeguards equipment of
one unit in an accident condition, plus the loads needed to place the other
unit in a safe (hot) shutdown condition. Table 3-A depicts the presently
evaluated ENG GO1 and GO02 locads for the above scenario.

Each EDG is automatically started by either of the following events:

a. lLoss of voltage on either or both of the associated 4160V buses (buses
1-A05 or 2-A0% for GOl and buses 1-A0€ or 2-A06 for GO2);

b. Initiation of a safety injection signal from the associated Train (GO01
gtarts on a Train A 8I signal from either unit and GU2 starts on a Train
B 81 signal from either unit).

A degraded voltage condition (not as severe as undervoltage) will be detected
by 3 relays connected phase to phase to a 4160V safeguards bus. To prevent
spurious actuation due to failure of one relay, cperation of any two relays
will trip the normal emergency supply breaker from A03 or AD4. The resulting
undervoltage will then start the associated EDG, A time delay associated with
degraded voltage relays prevents tripping of the supply breaker during motor
atarting transients. Normally the time delay is approximately 50 seconds, but
with an 8I signal from the associated train of either unit, the time delay
will be less than appreximately 10 seconds,

With a loss of voltage on acy of the four 4160V safeguards buses, the
automatic voltage restoring sequence is as follows:

a. Trip the normal emergency supply breaker and/or the tie breaker to the
opposite train of the same unit (A05 to AO6 tie breaker).

b. Trip all 480V safeguards bus feeder breakers except for the component
vpoling pump motor, auxiliary feedwater pump motor, and the feeder
breaker to the safeguards motor control center.

¢. Start the associated EDG.

d. After the EDG comes up to speed (as sensed by the EDG speed switch) and
voltage {as determined by generator field being present), close the EDG
output breaker and re-energize the safeguards bus.

e. Upon re-energization of the safeguards bus, safeguards loads are
sequenced on in the event of a safeguards actuation.

After voltage is re-established on the subject 4160-volt bus, the EDG
continues to run (loaded cr unloaded) until manually shutdown.

Running loads, which are not de-energized by the load shed sequence and have
maintained contact circuitry in their starting circuits, will subsequently be
re-energized when bus voltage is restored.

Motors not running prior to the loss of voltage condition will not start upon

restoration of veltage, until manual or subseguent automatic action is
initiated.
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€.1.3.2 Standbv Emergency Scurce

Separate normal and alternate standby emergency source EDGs for each of the
four 4160V safeguards buses will be provided. The alternate standby emergency
source for a given safeguards bus is the normal standby emergency source EDG
for the opposite Unit in the same train

The standby emergency sources for Unit 1 safeguards buses 1-A05 and 1-A06 will
normally be EDG’'s G01 and GO03 (normal standby emergency source), and EDG's GO02
and G04 (alternate standby emergency source), respectively. The standby
emergency sources for Unit 2 safeguards buses 2-A05 and 2-A06 will normally be
EDG’'s G02 and GU04 (normal standby emergency scurce), and EDG's G01 and GO03
{alternate standby emergency source), respectively.

Selection of the EDG that will automatically energize a 4160 V safeguards bus
upon an undervoltage condition is made by placing the associated EDG output
breaker control switch in the Auto position., The alternate standby emergency
supply that will not automatically energize the bus will have its output
breaker control switch key locked in the Pull-Out position.

The differences between cperation of the existing and modified Safeguards
Electrical Distributicn System are as follows:

@, The normal standby emergency power source for each of the four 4160 V
safeguards buses (two for each Unit) is supplied by a separate EDG.

b. The EDG that serves ase the normal standby emergency power source for a
train in one Unit i8¢ available as the alternate standby emergency power
source for the same train in the other Unit,

¢, There are no longer tie breakers between the 4160 V safegnards buses for |
each Unit to open on bus undervoltage. (Existing Technical
Specifications requires the A05 to A06 cross-tie breakers to be removed
from their cubicles during operation).

d. Two BEDGs are started when voltage is lost on a safeguards bus (the
normal and alternate EDG’'s) instead of one. Loading of the preselected
EDG is automatic. Loading of the EDG that was not preselected must be
manually initiated.

The load on the EDGs following LOCA, coupled with a loss of normal emergency

power to both units, is summarized in Table 6-B. Page 1 of Table 6-B

summarizes loading during the injection phase and Page 2 summarizes loading

during the recirculation phase, In determining this loading, it is assumed

that only one EDG is availakble. The worse case loading for any ¢f the four

EDG's occure on the B Train EDG's during the injection phase of a LOCA on one

Unit with the other Unit in cold shutdown. This loading is 2902 KW lasting .
for less than 1/2 hour which i8 less than the 200 hour rating (2951 KW) of the

new EDG's. After the first half hour, the worse case loading is reduced to

2578 ¥W which is less than the 2848 KW continuous (2000 hour) rating. |

Note: Changes to the loading of the diesels is mmmy 1
Modifications to add and reduce load are being performed. The ne* result of
the modifications shows loading for all the 4 18 to be less em ‘the 2848kw
2000hy rating. Please refer to pages 3 and 4 of table €-B.

Upon loss of bus voltage or a sustained degraded bus voltage condition on the
4160 V safeguards buses in Units 1 or 2, a number of events will take place to
restore proper voltage to the safeguards loads. These events include tripping
the normal emergency supply breaker, automatic starting of the EDGs, automatic
load shedding and a subsequent reloading using the emergency power Bources.
The existing control scheme will control these events. The only difference is
that two BEDGs will be started instead of one when an undervoltage condition is
sensed on any of the four 4160 V safeguards buses. Both the normal and
alternate EDG for the bus will be started.
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When the EDG is up to speed {(as sensed by an electric speed switch for EDG’'s
G03 and G04) and up to voltage (as sensed by a voltage relay on the EDG output
for GO3 and G04), it will be connected to its normal bus which has lost paower,
the other EDG will run unloaded until stopped manually if power to its normal
bus is still available. Prior operator action will be required for autematic
connection of an EDG to itg alternate bus. This prevents automatic connection
of two EDGs to a single bus.

The offsite normal emergency source and onsite standby EDG existing and
proposed voltage restoration seguences are summarized in Table 6-A.

€.1.3.3 125 V DC Power System

Two new Train B 125 V DC distribution panels D28 and D40 will be installed in
the DGB to provide control power and DC auxiliary power for EDG G03 and EDG
G04, respectively. D28 and D40 will also provide DC control power to the new
4160 V switchgear 1-A06 and 2-A06, respectively, DC panel D28 will be
supplied from existing DC panel D04 while D40 will be supplied from existing
DC panel DO02. The new distribution panels will have an alternate feed that
will come from the opposite distribution panel (ie. the alternate feed to D28
will be D40 and the alternate feed to D40 will be D28). Interlocks will be
provided to disallow the panels from being energized by their normal and
alternate feeders simultaneously. The new DC distribution panels will be 2
wire, ungrounded, with 250 VDC, 200A Main Bus, and 10,000A short circuit
current withstand rating.

Each of the EDG's will have a normal and an alternate DC power source as

follows:
EDG GO1 D01 (Normal) D03 (Alternate)
: EDG GoO2 D03 (Normal) D04 (Alternate)
: EDG GO3 028_(Normal) D40 (Alternate)
EDG GO4 D40 (Normal) D28 (Alternate)

Each of the 4160 V safeguards buses have a normal and an alternate DC power
source as follows:

1-A05 DOl (Normal) D02 (Alternate)
1«A06 D28 (Normal) D40 {(Alternate)
2-A05 D03 (Normal) D01 (Alternate)
2-A08 D40 {(Normal) D28 (Alternate)

Manual action must be taken to place any alternate DC source inte service.
Interlocks are provided to disallow energizing any circuit from its normal and
alternate DC source simultaneously,

6.2 MODIFIED 480 V CONFIGURATION - SAFEGUARDS BUSES

The configuration of the existing 480V safeguards switchgear buses will not be
modified except the power source for the two 480V B Train buses will come off
the new A0O6 buses rather than the old A06 buses.

y Two new Train A 480V MCC’'s will be installed in the DGB to supply the EDG GO1
and EDG 602 fuel oil transfer pumps and associated fuel oil transfer pump room
: safety-related heaters. These two new MCC’s (1-B30 and 2-B30) will be
supplied from existing safeguards MCC's 1-B32 and 2-B32, respectively. The
two new MOCe will be of the indoor type, rated at 600 V, 60Hz, 3 phase, 3
wire, with S00A horizontal bus and 300A vertical bus, and a 22,000A short
circuit current withstand rating.
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Twe new Train B MCC's will be installed in the DGB to supply the EDG GO03 and

EDG G04 auxiliaries as well as the DGB loads such as lighting. These two new

MCC's (1-B40 and 2-B40) will be supplied from the new 4160 V switchgear buses

1-A06 and 2-A06 via two new 4160 V - 480 V dry type transformers 1-X06 and 2-

X06, respectively. Each new B Train MCC will be divided into two sections, a

Class 1E section and a nen Class 1E section. The non Class 1E section will be

fed from i1ts associated Class 1E section via a circuit breaker that will be i

tripped on an BIAS or an undervoltage signal from the associated 4160 V bus. I |

All safery related loads in the DGB will be fed from the safety related |

portion of the MCC’s. The two new MCCs will be of the indoor type, rated at :

€00 V, 60Hz, 3 phase, 3 wire, with 600A horizontal bus and 300A vertical bus,

and a 22,000A short circuit current withetand rating. l
1

6.3 MAIN CONTRCL ROOM "C01" AND "CO02" PANEL MODIFICATION

The existing controls for the 345 KV switchyard and the 13.8 KV system will be
relocated to the rear of control room panel C02 (common to both units) to make
room for the controls required for EDGs G03 and GU4 and their associated 4160
V buses, Status indication for the 345 KV switchyard and the 13.8 KV system
will be duplicated on the front and back of C02.

Control room panel C01 will be modified to incorporate the modified fuel oil
gystem. This will include the addition of fuel pil transfer pump controls for
G01 and G002 only (the G033 and G04 transfer pump contrel will be in the DGB).

B B R e . NesalRe B SR B B B el B B L el B L LB Rl _ D B B B B
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Table 6-B, Page 1 of 4 '

EMERGENCY DIESEL GENERATOR LOADING |
FOLLOWING LOSS OF COOLANT ACCIDENT !

Injection Phase

]
RN Fi=T- - S <) D— !
Rating G01/602 G03/G04 '
Acuident Unit and Common Loads {Each} ORI I S ! :
1 Safety Injection Pump 700 HP 560 560 560 560 1
1 Residual Heat Removal Pump 200 HP 141 141 141 141
3 Service Water Pumps 300 HP 718 718 718 718 ]
2 Containment Fans(See Note Below) 150 HP 164 164 164 164 |
1 Aux. Feedwater Pump 250 HP 207 207 207 207 - |
1 Containment Spray Pump 200 HP 166 166 166 166
1 Conponent Cooling Pump 250 HP 207 207 207 207
1 Charging Pump 100 HP 83 83 83 91 1
1 Emergency Lighting Xfmr 30 KVA 27 27 27 27
2 Diesel Room Fans 20 HP 24 24 |
1 XY06 Instrument Bus Xfmr 30 KVA 27 27 27 27
1  Battery Room Fan 12 HP 4 4 4 4
1 B.A. Heat Trace Xfmr 112 KVA 112 112
1 Station Service Xfmr Losses 22 10 14 23
1 Diesel Generator Aux. MCC 8 B 102 _102

2358 2346 2532 2549

1 Component Cooling Pump 250 HP 207 207 207 207
1 Charging Pump 100 HP 83 83 91 83
1 Containment Accident Fan 150 HP 45 45 45 45
1 Stration Service Xfmr Losses 3 10 11 5

1 Component Cooling Pump 250 HP 207 207 207 207

1 Residual Heat Removal Pump 200 HP 141 141 141 141

1 Station Service Xfmr Losses 3 10 10 5
Total 2709 2704 28%0 2902 |

. Unit 1 Accident

# Unit 2 Accident

Total 2696 2691 2886 2885 | l
|
|
|
.

The above injection phase loading will last for about 1/2 hour.
Note: The containment fan KW is different than those provided in FSAR Table
B.2-1, since it is calculated based on actual Brake Horsepower. The FSAR changes

g

to this table is pending. '
Proposed Revision | i

I
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Table 6-B, Page 2 of 4 I

EMERGENCY DIESEL GENERATOR LOADING
FOLLOWING LOSE OF COOLANT ACCIDENT

Recirculation Phase

S 1< 1 §§ . ) E—
Rating §01/Go2 §03/604 ,
Agcident Unit and Common Loads AEach) s -l e Ll
1 safety Injection Pump 700 HP 560 560 560 560
1 Residual Heat Removal Pump 200 HP 141 141 141 141
3 Service Water Pumps 300 HP 718 718 718 718
2 Containment Fans (See Note Below) 150 HP 164 164 164 164 |
1 Component Cooling Pump 250 HP 207 207 207 207
1 Emergency Lighting Xfmr 30 KVA 27 27 27 27
2 Diesel Room Fans 20 HP 24 24 |
1 XY0é Instrument Pus Xfmr 30 KVA 27 27 27 27
1 Battery Room Fan 12 HP 4 4 4 4
1 Battery Charger 76 KVA 54 54 54 54
1 Battery Charger 112 KVA 75 75 75 75
1 Fuel 0il Transfer Pump** 3 HP o 0 0 o |
1 Security Battery Charger 51 KVA 3¢ 36 36 36
1 Instrument Air Compressor 100 HP 93 93 93 93
1 Station Service Xfmr Losses 15 2 8 14
1 Diesel Gen. Aux. MCC il 13 105 108
Subtotal 2156 2148 2219 2225
ugn.apﬁjggnr !mjs IQEQE (Hot ﬁn!!sgom
1 Component Cooling Pump 250 HP 207 207 207 207
1 Charging Pump 100 HP B3 B3 91 B3
1 Centainment Accident Fan 150 HP 45 45 45 45
1 BStation Service Xfmr Locsses & 3D 10 3
Total 2495 2493 28572 2565 |
Neon-Acgident Unit Loads (Cold Shutdown)
1 Component Cooling Pump 250 HP 207 207 2017 207
1 Reaidual Heat Removal Pump 200 HP 141 141 141 141
1 Station Service Xfmr lLosses WO ([ TANRSRR o« S,
Total 2508 2506 2577 2578 |
v Unit 1 Accident
Unit 2 Accident
bl These loads are included under

Diesel Gen. Aux. MCC

The above recirculation phase loading is considered continuous with respect to
emergency generator loading.

Note: The containment fan KW is different than those provided in FSAR Table
8.2-1, gince it is calculated based on actual Brake Horsepower. The FSAR changes

to this table is pending.
Proposed Revision |
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Note: This table is provided for information only.

The

following is the result of recalculation of loading due to
modifications for additions and deletions of loade as well as

changes due to conductor losses.

Table 6-B, Page 3 of 4

EMERGENCY DIEBSEL GENERATOR LOADING
FOLLOWING LOSS OF COOLANT ACCIDENT

b SIS A G B9

Injection Phase

Rating

Accident Unit and Common Loads ABuch}
1 gafety Injection Pump 700 HP
1 Residual Heat Removal Pump 200 HP
3 Bervice Water Pumps 300 HP
2 Concainment Fang{See Note Eelow) 150 RpP
1 Aux. Feedwatey Pump 250 KHP
1 Containment Spray Pump 200 HP
i Component Cooling Pump 250 HP
i Charging Pump 100 HP
1 Emergency Lighting Xfmx 30 KVA
2 Diesel Room Fans 20 HP
1 XY06 Instrument Bus Xfmr 30 Kva
1 Battery Room Fan 12 HP
1 Station Service Xfmr Lossen
i Diesel Generator Aux. MCC

Subtotal

Non-Accident Unit Loads (Hot Shutdown)
Total Conductor Lose (Both Units)

1 Component Cooling Pump 250
1 Charging Pump 100
1 Ceontainment Accident Fan 150

1 Station Service Xfmr Losses
Total

Mon-Accident Unit Loads (Cold Shutdown)
Total Conductor Loss (Both Units)

1 Component Cooling Pump 250
1 Residual Heat Removal Pump 200
1 Station Service Xfur Losses

Total
. Unit 1 Accident
# Unit 2 Accident

HP

HP
HP

~

w : B et it ]
N+ VO NDOQD B
B B RV N - B

560
141
718
164
207
166
207
83
27

-
2710

The above injection phase lcading will last for about 1/2 hour.

560
141
718
164
207
166
207

83

27

27
4
11

-

3442

560
141
718
164
207

Note; The containment fan KW is different than those provided in FSAR Table
8.2-1, since it is calculated based on actual Brake Horsepower. The FSAR

¢hanges to this table is pending.
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Note: This table is provided for information only. The following is the
result of recalculation of loading due to modifications for additions and
deletions of loads as well as changes due to conductor losses,

Table €-B, Page 4 of 4

EMERGENCY DIESEL GENERATOR LOADING
FOLLOWING LOSS OF COOLANT AUCIDENT

Recirculation Phase

_ . Rataing |
Accident Unit and Common Loads AEach) |
1 Safety Injection Pump 700 HP . 560 560 56D 56D
1 Residual Heat Removal Pump 200 HP ' 141 341 341 181
3 Service Water Pumpg 300 HP 718 718 738 718
2 Containment Fans (See Note Below) 150 HP - 164 164 164 184
1 Component Cooling Pump 250 HP 407 [ 030% 287 20
1 Emergency Lighting Xfmr 30 KVA G vy I s ) # b
2 Di=sel Room Fans 20 HP 24 24
1 K¥YV6 Instrument Bus Xfmr 30 KVA 27 27 27 27
1 Battery Room PFan 12 HP 4 4 4 4
1 Battery Charger 76 KVA 54 54 54 54
1 Battery Charger 112 KVA 75 75 78 75
1 Fuel 011 Transfer Pump#*+ 3 HP ¢ 0 ¢ 0 ‘
1  Security Battery Charger 51 KVA 3 36 36 38 ,
1 Instrument Air Compressor 100 BP L 83 93 93
1 Station Service Xfmr Losses 16 . Sk ) 14
1 Control Rm Filter Fan 7.5 HP 7 7 ) 7 .
1 Control Rm Recirce Pan 1% HP i3 13 i3 13 |
1 Diegel Gen. Aux. MCC aerts B BRI ) '«;21 ‘ |
Subtotal 2183 2179 2266 . 2271 ‘
Non:Accident Unit Loads (Hot Shutdown)
Total Conductor Loss (Both Units) 13 18 502G 18 |
1 Component Cooling Pump 250 HP 202 207 207 207 ‘ ‘
1 Charging Pump 100 HP B3 b SO P 83
1 Containment Accident Fan 150 HP 45 45 4% 45
1 Station Service Xfmr Losses BERAG]  WRTAERG AR iontitn. 1 : j
Total 2534 2530 2636 2628 i
: I |
Non-Accident Unit Leadsg (Cold Shutdown) | |
Total Conductor Loss (Both Units) 13 13 20 18 : |
1 Component Cooling Pump 250 HP 207 207 207 207 § |
1 Residual Heat Removal Pump 200 HP s © S R ¥ e ¥ b S 53 | |
1 Station gervice Xfar Losses AR e G SRS | | 5
Total 2547 2543 2641 2641 | |
* Unit 1 Accident }
# Unit 2 Accident |
|

e These loads are included undex
Diepel Gen. Aux., MCC

The above recirculation phase loading is considered continuous with respect to
emergency generator loading. |

Note: The containment faun KW is different than those provided in FSAR Table
8,21, since it is calculated based on actual Brake Horsepower. The FSAR
changes to this table is pending.
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7.0 IMPLEMENTATION PLAN

7.1 INSTALLATION PLAN

7.1.1 Control Papel Modifications

This work includes the modifications to the main contrecl room control panels to
rearrange the existing controls and add the new diesel generator contrels. Work
began during the spring 1933 Unit 1 refueling outage and is scheduled to continue
through the fall 189% Unit 2 refueling outage.

This work includes the installation of all Civil, Mechanical and Electrical
components in the new building and the installation of the underground electrical
ductbank and fuel c¢il piping up to the existing security fence.

7.1.3 PRlant Interface Installation

This weork includes the installation of all Civil, Mechanical and Electrical
components within the existing plant security fence up to the existing plant
equipment .

7.1.4 Shgre Protection Jnstallation

This work includes the extension of the existing shore protection to the north.
The extensicn will be installed to provide shore protection for the new diesel
generator building installation, Work is scheduled to be completed by October
of 1954.

1.5 ur i od i

This work includes the installation of a neaw security fence, cameras, card
readers, lighting and intrusion detection arnund the new diesel generator
facility. This also includes the removal of the existing fence between the
existing plant and the new diesel generator facility. Work is scheduled to be
completed by October of 1994.

7.1.8 ig-in 4

This work inecludes the connection of all power and control cables to allow G04
to provide emergency power to the 2A06 safeguards bus. It alfo includes the
removal of the GO02 connection to the 2A06 bus. This work is scheduled to be
completed during the 1994 fall Unit 2 refueling outage. Upon completion of this
work, Point Beach will have 3 operable Emergency Diesel Generators. The
configuration will be as follows: G0l connected to 1A05 and 2A05, G02 connected
to 1A06, and G04 connected to 2A06.

7.1.7 ZTie-in of GO3

This werk includes the connection of all power and contrcl cables to allow GO03
to provide emergency power to the 1A06 safegaurds bus. It also includes the
removal of the G02 connection to the 1A06 bus. This work is scheduled to be
completed during the 1995 spring Unit 1 refueling outage. Upocn completion of
this work, Point Beach will have 3 operable Emergency Diesel Generators. The
configuration will be as follows: GO1 connected to 1A0S and 2A05, GO3 connected
to 1A0€, and G04 connected to 2A06.

PBRNP .WPF 104 May 24, 19954
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7.1.8 Retraining of G02

This werk includes changing all items associated with G02 in order to declare it
an "A" train diesel. This work alsc includes the connection of all power and
control cables to allow GOZ to provide emergency power to the 2A05 safegaurds
bus, This work is scheduled to be completed during the fall 19%5 Unit 2
refueling outage (except for some testing to declare GO2 operable to the 1A0S
safeguards bus) . Upon completion of this work, (and after G02 is tested to 1A05)
Point Beach will have 4 operable Emergency Diesel Generators connected in their
final configuration.

7.2 PREOPERATIONAL/STARTUP TESTING

7.2.3 Qriginal Testing

The original testing for the diesel generators was completed in 1976 per the
requirements of IEEE Std 387-1974. The modifications performed on the DGs as
outlined in section 4.3.1 above have impacted the original qualifications. A
review of the modificarions by the original manufacturer has concluded that all
of these modifications are considered "minor" as defined in IEEE 387. The basis
for this conclusion is listed below However, Wisconsin Electric believes that
even though these changes are classified as minor, there are sufficient changes
to warrant retesting of the diesel generators as outlined below in sections 7.2.2
and 7.2.3.

7.2.1.1 Modififcation Descriptions

1) Engine Cooling System Modifications
a, Replace heat exchanger with radiator (electric motor driven fans).
b. Use glycol in cooling water.
c. Replace existing engine cylinder heads with EMD "Diamond 6" type.
2} Governor Replacement
a. Replace EGA with 2301A.
b. Replace EGB-C actuator with EGB-P.
3) Change (Generator Cutput Voltage from €300V to 4160V.
a. Change generator from wye to delta connection.
B Replace PT's to accommodate lower voltage.
4) Flywheel Replacement
a, Feplace standard flywheel with larger inertia flywheel.
5) Turbocharger Rebuild
a. Upgrade to high capacity turbocharger.

PENP . WPF 108 May 24, 1984
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b
!
f

7.2.1.2 Definition of Major and Minor Changes

i diesel generator unit shall be analyzed to determine if the degree of change is
major or minor. Major changes require requalification while minor changes

| require analysis or testing (or both) for qualification. Examples of

i modifications that may change the capability or performance of a previously
gualified diesel generator are listed as:

Governor

Overall system flywheel effect
| Excitation system characteristics
) Type of Ccolant

J
Paragraph 7.6 of IEEE 387-1984 requires that changes to a previously gualified | i
l

Major changes are listed as:

[
|
Differences in the number of cylinders 1
Changes in stroke or bore |
Brake mean effective pressure i
Speed
Unique or different diesel generator configuration
4
1
|

) Minar changes are listed as:

Component part substitutions

l 7.2.1.3 Classification Rational

The engine cooling system medifications are considered to be "minor". The
pertformance of the cooling system can be verified by performing site load
testing. The design of the cocling system does not affect the capability 1

1
%
|

1) Engine Cooling System Modification j

of the diesel generator to start and accept load; therefore, it should not
be necegsary to have ro perform the Start and Load Acceptance Tests of
paragraph 7.2.2 (300 start test). |

2) Governer Replacement

1

<

The governor replacement is considered to be "minor". The new EGB-P :

actuator i# the same basic governcr as the original EGB-C actuator except j

for the electric coil, The new "P" actuator requires a proportional ]

voltage signal from the 2301A electric governor to change engine ‘ 1
speed/load while the "C" actuator used a compensating voltage signal from

the EGA electric governor. The response time to load or speed charnge is 1

the same for both actuators. In addition, a diesel generator with an EGB- {
| P actuator and a 2301 electric governor has already been 300 start tested
by Power Systems; therefore, it 18 not necessary to have to regualify the

system. The performance of the new governor system can be verified by !
performing the Performance Tests of paragraph 6.2.1.2.a (IEEE 387) and a
; transient load acceptance test. The transient load acceptance test will
, consist of bleck loads of 0-25%, 0-50%, 0-75% and 0-100% of rated
continuous load which would be applied and rejected to demonstrate

governor response.

|

|

1

—
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Load Acceptance Test (Lcad Profile Test).

—

Rev. 1

See table below for information.

RN ARG Dl TSI W ST VL

Motor Bize Voltage Normal Sequence A | Sequence B I
(hp) Rating Sequence

Safety Injection 700 4160V 0 0 0
Pump
RHR Pump 200 480V 5 4 7
Aux Feedwater 250 480V 10 12 9
Pump |t
Service Water + 300 + 200 | 480V 15 14 17
Containment Spray
Pumps
Service Water 300 480V 20 22 19
Pump
Service Watex 300 480V 25 24 27.5
Pump
Containment 150 480V 30 33 29
Cooling Fan
Containment 150 480V 35 34 38.5
Cooling Fan
CCW + RHR Pump 250 + 200 480V 60 60 60
Bage load 240kva’ 480V 0 0 0
{Registive)
Comp Cooling 250 480V 0 0 0
Water Pump
Radiator Fan 40 + 40 480V 0 0 0

Motors (2)

* This lcad may be adjusted so that the total load egquals 2950 kw.

HOTE

profile testing at the factory.
subsequent timing adjustments and to obtain a worst case load profile.
For the actual load profiles used during the testing pleage refer to the
actual factory test reports.

Margin Test per the IEEE 8td.

Generatoy Tests

Endurance Test.

Per section 6.2.2 Of ANSI/IEEE Std 387-1984

PBNP . WFF
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The above table is representative of the loading used during the load
The loads were adjusted based con
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7.2.3 gite Acceptance Testing
Site Acceptance testing will be completed per ANSI/IEEE Std 387-1984 section 6.3

and Reg.
3.
2.

. 1

10.

3% .

12.

Guide 1.9 Rev, 3" as follows:

Start Teat

Load-Run Test

Fast-Start Test

Loass-of -Offsite-Puwer (LOOP) Test
Safety-Injection-Actuation-Signal (SIAS) Test
Combined SIAS and LOOP Test
Single Load Rejection Test®

Full Load Rejection Test®
Endurance and Margin Test”

Hot Restart Test

Synchonizing Test

Protective Trip Bypass Test

30 Fopt-Mode-Change-—-over Tept!

23

NOTES ;

PBNP .WPF

Redundant Unit Test

Compliarice tr Reg. Guide 1.9 Rev. 3 is for the fuetoxzr and site
acceptance testing section only. Reg. Guide 1.9 s uged for
other portions of this work as outlined in Appendix D of. this Design
Summary.

These tests were successfully accomplished at the factory as
indicated earlier. However, Wisconcin Blectric will alsc perform
portions or all of these tests during the site acceprance testing.

This test has been deleted because the design of the controls of the
existing and new diesels do not contain thie function.

109 May 24, 1994




WISCONSIN ELECTRIT POMER COMPANY

DIESEL GENERATOR ADDITION PROJECT
STANDARD REVIEW PLANS COMPLIANCE SUMMARY

ACCEPTANCE
RITERIA
SRP ACCEPTANCE CRITERIA COMPL I ANCE REFERENCE DISCUSSTON/RESOLUTION
YES O
3.1@ SEISMIC AND DYNAMIC QUALIFICATION OF MECHANICAL AND
ELECTRICAL EQUIPMENT, REV. 2, Juiy 1981 (cont‘d)
3. GDC 1 of Appendix A and paragraph XVI[ of Appendix 8 to 10 X Auditable qualification records will be maintained by M€ in
CFR S50 establish requirements for records concerning the accordance with GDC | of Appendix A and paragraph XVI! of
qualification of equipment. In order to satisfy these Appendix B to 10 CFR SO.

requirements, complete and auditable records must be
available and maintained by the applicent, for the Life of
the plant, at a central location. Their files should
describe the gqualification method used for all equipment in
sufficient detail to document the degree of compliance with
the criteria of this SRP section. These records should be
updated and maintained current as equipment is replaced,
further tested, or otherwise further quaiified.

The egquipment quatification file should contain a list of all
systems equipment and the equipment support structures. as
defined in paragraph 2 of subsection 1. The equipment list
should identify which equipment is NSSS supplied and which
equipment is BOP supplied. The equipment qualification file
should alse include gualification summary data sheets for
each piece of equipment, i.e., each mechanical and electrical
component of each system, which summarize the component’s
quatification. These data sheets should include the
following information:

2. ldentification of equipment, including vendor, model
number and location within each buiiding. Valves that
are part of the reactor coclant pressure boundary should
be so identified.

b. Physical description, including dimensions, weight and
field mounting condition. Identification of whether the
equipment is pipe, floor, or wall supported.

c. A description of the equipment’s function within the
system.

DGAP B WPF Appendix B - 101 May 24, 1994



OMPARY

OAE B

Ty




WISCONSIN ELECTRIC PORER COMPANY

DIESEL GENERATOR ADDITION PROJECT
REGULATORY GUIDES COMPLIANCE SUMMARY

REGULATORY GUIDE

REGULATORY
POSITION
COMPL [ ANCE

YES NO

REFERENCE

DISCUSSION/RESOLUT TON

i
:
i
|

Regulatory Guide 1.9

Selection, Design, and Quatification of
Diesel -Generator Units Used as Standby
{Onsite} Electric Power Systems at Nuclear
Power Plants (Revision 2, 12/79)

X

FSAR B8
8.3,

13.2.2
15.46.6
(Ref.

2,
A,

5

The new instatlation shall be in compliance with regulatory
quide 1.9 unless noted otherwise beiow.

For site acceptance testing purposes only Rev. 3 of Reg.
Suide 1.9 '8 used. See section 7.2 of the Design Sumary
for details of compliance.

In addition to supplying sufficient power for shutting down
the other unit, each EDG has enough capacity to start and
run a fully loaded set of engineered safeguarcs equipment
to adequately cool the core and maintain the containment
pressure within the design value for any loss of coolant
accident.

EDG ioads are known and are within the EDG's 200 hour
rating for the first approximately 1/2 hour and within the
EDG’s 2000 hour rating thereafter.

The EDG applications design incorporates all applicable
service, envirormental,K testing and design basis
requirements.

The EDG is provided with automatic and manual control both
focally and in the Control Room.

Surveillance instrumentation is provided.
The EDG is tripped on overspeed or differe. al overcurrent

or 2 out of 3 low lube oil pressure after time delay. Alil
other trips are bypassed under accident conditions.

Regulatory Guide 1.12

Instrumentation for Earthquake{Revision
1.4/78)

Ref. 2

Seismic instruments were provided on the Unit 1 containment
base slab, in the switch yard and in the Energy Information
Center Building of the PBNP. The instruments were
installed in 1970 to satisfy a commitment in the Point
Seach FFDSAR in response to AEC Question 5.12. Two of the
instruments were later relocated to the foundation of the
control Auxitiary Building at El. 87-0" and on the side of
the Spent Fuel Pool. The instruments do not satisty the
Regulatory Guide 1.12 requirements. Houever, Wisconsin
Electric is not required tc meet these regiirements since
1t was licensed prior to the issuance of this Regulatory
GCuide. No seismic instrumentation is required in the
Diesel Generator Building.

DGAP_D .WPF
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WISCONSIN ELECTRIC POMER COMPANY

DIESEL GENERATOR ADDIVION PROJECY
REGULATORY GUIDES COMPLIANCE SUMMARY

REGULATORY GUIDE

REGULATORY
POSITION
COMPL | ANCE

YES NO

REFERENCE

DISCUSSION/RESOLUTION

Regulatory Guide 1.32

Criteria for Safety-Related Electric Power
Systems for “uclear Power Plants (Revision
2, T

FSAR 8.1,
8.2
(Ref. 1)

The new safety related power system design is in compliance
with IEEE-308 principal and supplementary design criteria.

The offsite power is outside the scope of this project.

The DOC system is outside the scope of this project except
for DC feeder circuits which are used for EDG and
switchgear breaker control.

See R.G. 1.75 discussion for "Independence of Redundant
Standby Sources® and Connection of Non-Class 1E Equipment
to 1E Systems.*

See R.G. 1.9 discussion for “Diesel Generator Set
Capacity."

See R.G. 1.81 discussion for “Shared Electric Systems for
Multiple-Unit Nuclear Power Plants.®

See R.G. 1.93 discussion for "Availability of Electric
Power Systems . “

Regulatory Guide 1.41

Precperational Testing of Redundant On-Site
Electric Power Systems to Verify Proper Load
Group Assignments (3/73)

The modified on-site electrical power system wiil be
subjected to pre-operational tests to verify the existence
of independence smong redundant on-site emergency power
sources and their load groups. These tests will consist of
cable continuity tests and actual start-run-load tests,
Redurdlart toads groups wil!  monitored to verify that no
unanticipated or spurious e~ .ation ocrurs. The redundant
emergency power sources and their load groups will not be
disconnected.

Reguliatory Guide 1.47

Bypassed and Inoperable Status indication
for Muclear Power Plant Safety Systems
/73

FSAR 8.2.3
(Ref. 1}

System level annunciators are provided for each of the new
EDGs (GO3 and GO4). To assure compliiance with [EFE 279-
1871, the annunciators located in the contrel room will
automatically actuate if the EDGs, its mechanical or
electrical auxiliaries are bypassed or rendered
iroperative.

APPENDIX D - &
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WISCONSIN ELECTRIC POMER COMPANY

DIESEL GENERATOR ADDITION PROJECT
REGULATORY GUIDES COMPLIANCE SUNMARY

REGULATORY GUIDE

REGULATORY
POSITION
COMPL 1 ANCE

YES

L

REFERENCE

DISCUSSION/RESOLUTION

Seismic Qualification of Electric and
Rechanical Equipment for Nuclear Power
Plants (Revision 2, 6/88)

Regulatory Guide 1.100

X

VA DCN No.

E6-90-2707
(Ref. 23)

The seismic qualification of Electric and Mechanics!
Equipment of the Diesel Senmerator Project either conforms
to the requirements of IEEE Std. 344-1975 or 1EEE Std. 344
1987 as follows:

Switchgear 1EEE Std. 344-1987

All other Class 1E Eiectric IEEE Std. 344-1987

Diesel Generator Control Panel IEEE Std. 344-1987

Diesel Generators and Mechanical iEEE Std. 344-1975

Equipment (already procured by WE)

Atl other Ciass 1 Mechanicai
Equipment inciuding Tanks

1EEE Std. 344-1987

As an alternmative, some of the Class 1E electric or Class 1
Mechanica! Equipment is seismically qualified using the US!
A-46 (GIP) methodology. I[EEE Std. 344-1987 accepts the use
of experience data for egquipment qualification. NRC has
accepted the GIP methodology for PRNP equipment and
components. This methodology is part of the design basis
for the Diesel Generator Project.

Flood Protection for NMuciear Power Plants
(Revision 1, $/76)

Regulatory Guide 1.102

FSAR 2.5
{Ref. 1)

Section 2.5 of FSAR provides information on the most
plausible flooding hazard at the site. The site is 20 or
more feet above normal lake level and there is nc record
that it was flooded by the lake at any time. Natural
drainage of the site, a storm sewer system in the plant
yard, and an interceptor ditch discharging to Lake Michigan
provide protection against iocal flooding.

Regulatory Guide 1.105 Instrument Setpoints for Safety-Related

Systems {Rev. 2. 2/86)

FSAR 15.2
{Ref. 1)

Not applicable to this modification.

Thermal Overlioad Protection for Electric
Motors on Motor Operated Yalves (Revision 1,
T

Regulatory Guide 1.106

Not applicable to thiz modification since nc new MOVs or
MOV controllers with thermel cverload protection will be
installed. The modification to the existing MOV circuits
is limited to relocating the power supply for one valve.

DGAP_D .WPF
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