LICENSEE POST-EXAM COMMENTS

CATAWBA EXAM
50-413, 414/2001-301

APRIL 2 -6 & 16 - 20, 2001

LICENSEE POST-EXAM COMMENTS




Duke Power Company (803)831-3000
Catawba Training Center

4850 Concord Road
York, SC 29745

B
’ DUKE POWER
SERviCS

April 27, 2001

Mr. Michael Ernstes

Operations Branch Division of Reactor Safety
U. S. Nuclear Regulatory Commission

61 Forsythe Street, S. W.

Suite 23T85

Atlanta, GA 30323

SUBJECT: Catawba Nuclear Station Senior Reactor and Reactor Operator Exams Post Examination
Comments

The following comments are offered concerning the NRC initial license examinations administered at
Catawba Nuclear Station between April 4, 2001 and April 24, 2001.

Please find attached the following:

e Form ES-403-1 for the written examination administered on April 24, 2001,
e  Written exam item analysis of questions missed by 50% or more of the candidates.

»  Facility comments for the operating examination for 2 administrative JPMs and 1 system JPM
with supporting facility references.

e Complete RO and SRO question analysis spreadsheets.

e  Examination cover sheets and graded answer sheets for 9 SRO candidates and 6 RO candidates.
e Clean xerox copies of answer sheets for 9 SRO candidates and 6 RO candidates.

e Master copy of RO and SRO examinations with changes noted and reference packages.

»  Answer keys for the RO and SRO written examinations.

e Examination administration log/ seating chart.

Please note that the grading performed does not take into account the question that we are requesting be
reviewed for accepting 2 answers per phone conversation between Mr. John Suptela and Mr. Charles Payne
on 4/25/01.

Sincerely,

Bony R. ki &é KL St

Gary R. Peterson
Site Vice President
Catawba Nuclear Station

cc: Mr. Charles Payne

Mr. Robert A. Lindsay
Mr. John W. Pitesa
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Catawba NRC Initial Operator Licensing Examination
Post Exam Comments

The NRC Initial Operator Licensing Written Examination was conducted as scheduled on
April 24, 2001. Based on a post exam review of the questions, one question was
determined to have two correct answers. The following justification is provided for
consideration as directed by NRC NUREG 1021 (Operator Licensing Examination
Standards for Power Reactors) ES-402.

There are no other post examination comments on the written exam.

1. Question: SRO Test Question # 770

1 Pt(s) Unit 1 is starting-up in mode 1. Given the following conditions and
events:

Battery charger 1ECB is out of service.

Battery charger 1ECS is supplying bus 1EDB.

Annunciator 1AD-11, H/3 (125VDC ESS PWR CHANNEL C
TROUBLE) alarms due to the loss of power from battery charger
1ECC.

e The battery charger 1ECC output breaker is faulted.

Which of the following describes operator action needed in response to
these conditions?

REFERENCES PROVIDED:

A. Switch inverter 1EIC to the regulated power supply, and be in
mode 3 within 6 hours.

B. Crosstie bus 1IEDC to bus 1EDA, and fix one of the chargers
within 10 days.

C. Switch inverter 1EIC to the regulated power supply, and fix
one of the chargers within 24 hours.

D. Crosstie bus 1EDC to bus 1EDA, and fix one of the chargers or
be in mode 3 within 6 hours.

Distracter Analysis:

A. Incorrect: they would have 14 hours if the buses were not cross-
tied.
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Catawba NRC Initial Operator Licensing Examination
Post Exam Comments

Plausible: This is a possible action if the buses could not be cross-

tied.
B. Correct:
C. Incorrect: They still have to crosstie or shutdown within 14 hours.
Plausible: If the candidate focuses on inverter vs. DC source TS.
D. Incorrect: the busses can be cross-tied for 10 days.

Plausible: If the candidate thinks more than one train is affected.

Level: SRO Only

KA: APE 058AA1.01(3.4/3.5)

Lesson Plan Objective: EPL LPRO 9, 19

Source: New

Level of knowledge: comprehension

References:

1. OP-CN-EL-EPL page 19

2.Tech Spec's 3.8.4,3.8.7,3.8.9
2. Correct Answer Expected: “B” was the correct answer in the answer key.
3. Comment:
This question asked the SRO candidates to determine the correct course of action if two
battery chargers were inoperable at the same time. The initial conditions postulated that
vital DC bus 1EDB was being supplied by the standby battery charger 1ECS because
battery charger IECB was out of service. With 1ECS supplying DC bus loads on vital
DC bus 1EDB, all 4 channels and both trains of vital DC remain fully operable.

When battery charger 1ECC fails, Tech Spec 3.8.4 condition A applies and action
statement A.1 should be entered. This statement reads (in part):

“Verify associated bus tie breakers are closed between DC channels”.
The exam team thought that it would be possible to close DC bus tiebreakers between
1EDA and 1EDC to allow bus 1EDA to supply the DC loads on IEDC. The batteries and
chargers are rated to be able to supply two DC channels (busses) concurrently.
However, it was determined during the post exam review that there is no existing

approved station procedure to allow vital DC bus crosstie operation under these
conditions.
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Catawba NRC Initial Operator Licensing Examination
Post Exam Comments

OP/1/A/6350/008 (125 VDC/120 VAC Vital Instrument and Control Power System) is
the operating procedure that controls the allowable configurations of the vital DC system.
If charger 1ECC is removed from service, OP/1/A/6350/008 enclosure 4.7 directs
powering bus 1EDC from the standby charger 1ECS. This course of action is not
possible because 1ECS is already supplying DC loads on 1EDB (charger 1ECB was
removed from service as an initial condition). OP/1/A/6350/008 enclosure 4.15 allows
DC bus crosstie operations between 1EDA and 1EDC if an equalizing battery charge is in
progress on 1EBC. Enclosure 4.19 allows crosstie operations between 1EDA and 1EDC
if battery 1EBC is removed from service.

However, in both cases the standby battery charger 1ECS is aligned to the vital DC tie
bus along with charger 1ECA. There is no case in OP/1/A/6350/008 where a single
battery charger is aligned to carry both 1EDA and 1ECA concurrently.

Without clear procedural direction to crosstie DC busses from a single battery charger, an
SRO would not direct this action without significant outside direction and assistance. As
a minimum, a temporary procedure would have to be prepared and approved. In
addition, a safety analysis (10CFR50.59) may have to be conducted.

The NRC does not require operators to memorize the operating procedures in order to
pass the written exam. However, if a candidate already knows these procedures well
enough to recognize that there is no procedural direction to accomplish the action, he or
she may make use of this information to answer the question. The NRC should not
penalize a candidate for knowledge that is above and beyond the minimum required for a
license.

A key consideration is that the stem of the question did not impose any conditional
requirements or operational contingencies to continue the startup. Although the plant
was in mode 1, there was no power level provided in the stem of the question and some
candidates could have presumed that the power level was as low as 5%. There was no
stated or implied operational necessity that required the startup to continue with one
channel of DC power out of service or degraded.

Three candidates selected “A” as the correct answer because they likely determined it
would not be prudent to crosstie the bus without an existing plant operational procedure
and they could comply with Tech Spec 3.8.4 by following action statement B.1. This
choice demonstrates conservative decision-making and should not be penalized.
Following this course of action would maintain compliance with their tech specs and
place the plant in a stable configuration where repairs could be readily completed without
concurrently continuing a plant startup.

Accepting 2 answers does not compromise the discriminatory value of this question. The
pass rate of this test item will be raised from 33% to 67% by accepting “A” and “B”. The
Examiner Standards recommend that written exam questions be prepared to score
between 70% and 90%. The discriminatory value of this question would be maintained.

For Official Use Only Page 3 04/27/01



Catawba NRC Initial Operator Licensing Examination
Post Exam Comments

4. Recommendation:

Catawba Nuclear Station recommends that the NRC accept two answers to this question,
“A” and “B”. The original premise of the question did not impose a restriction or
condition that made “A” incorrect.

“B” is also correct because this course of action is clearly allowable by Tech Specs. If
the candidate presumed that a temporary procedure could be prepared in short order (8
hours is allowable) to crosstie these breakers, “B” remains a correct course of action,
although less conservative than “A”.

If the NRC determines that only a single answer is correct, then “A” is the conservative
and therefore most correct (or best) answer to this question. However, if “A” were
determined to be the only correct answer, then the candidates would be required to have
knowledge of OP/1/A/6350/008 (from memory) that is beyond what is normally expected
of a qualified operator.

5. References provided:

1. OP/1/A/6350.008 (125 VDC /120 VAC Vital Instrument and Control Power System)

2. Tech Spec 3.8.4 (Electrical Power Systems, DC Sources - Operating)

3. OP-CN-EL-EPL (125 VDC/120 VAC VITAL INSTRUMENTATION AND
CONTROL POWER SYSTEM)
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3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources—Operating

DC Sources - Operating

3.8.4

LCO 3.84 Four channels of DC electrical power subsystems and the Train A and
Train B Diesel Generator (DG) DC electrical power subsystems shall be
OPERABLE.
APPLICABILITY: MODEST1, 2, 3,and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One channel of\bC A.1  Verify associated bus tie 8 hours
electrical power breakers are closed
subsystem inoperable. between DC channels.
AND
A.2  Restore channel of DC 10 days
electrical power subsystem
to OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND
B.2 Bein MODES. 36 hours
C. One or more DG DC C.1  Enter applicable immediately
electrical power Condition(s) and Required
subsystem(s) Action(s) of LCO 3.8.1,
inoperable. "AC Sources - Operating”,
for the associated DG
made inoperable.
(continued)
Catawba Units 1 and 2 3.8.4-1 Amendment Nos. 173/165



ACTIONS (continued)

DC Sources - Operating

3.8.4

COMPLETION TIME (

Catawba Units 1t and 2

3.8.4-2

CONDITION REQUIRED ACTION
D. A and/or D channel of D.1  Enter applicable Immediately
DC electrical power Condition(s) and Required
subsystem inoperable. Action(s) of LCO 3.8.9,
*Distribution Systems-
AND Operating”, for the
associated train of DC _
Associated train of DG electrical power distribution -
DC electrical power subsystem made
subsystem inoperable. inoperable.
SURVEILLANCE REOLlelEMENTS
SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verify DC channel and DG battery terminal voltage is 7 days
> 125 V on float charge. (
SR 3.8.4.2 Verify DG battery cell voltage > 1.36 V on float charge. 7 days
_ SR 3.8.4.3 Verify no visible corrosion at the DC channel and DG 92 days
battery terminals and connectors. '
OR
(For the DC channel only) Verify battery connection
resistance of these items is < 1.5 E-4 ohm.
(continued)

Amendment Nos. 173/165



DC Sources - Operating

SURVEILLANCE REQUIREMENTS (continued)

3.8.4

SURVEILLANCE

FREQUENCY

SR 3.8.44

Verify DC channel and DG battery cells, cell plates, and
racks show no visual indication of physical daimage or
abnormal deterioration that could degrade battery
performance.

18 months

SR 3.8.4.5

Remove visible terminal corrosion, verify DC channel and

DG battery cell to cell and terminal connections are clean'.

and tight, and are coated with anti-corrosion material.

18 months

SR 3.8.4.6

Verify DC channel battery connection resistance is < 1.5
E-4 ohm. "= - ‘

18 months. ‘

SR 3.8.4.7

Verify each DC channel battery charger supplies
> 200 amps and the DG battery charger supplies > 75
amps with each charger at > 125 V for > 8 hours.

18 months

SR 3.8.4.8

NOTES

1. The modified performance discharge test in
SR 3.8.4.9 may be performed in lieu of the
service test in SR 3.8.4.8 once per 60 months.

2. This Surveillance shall not be performed for the
DG batteries in MODE 1, 2, 3, or 4.

Verify DC channel and DG battery capacity is adequate
to supply, and maintain in OPERABLE status, the
required emergency loads for the design duty cycle when
subjected to a battery service test.

18 months

Catawba Units 1 and 2 3.8.4-3

(continued)

Amendment Nos. ] %(LSH?)C‘EZB )



DC Sources - Operating

SURVEILLANCE REQUIREMENTS (continued)

3.84

SURVEILLANCE

FREQUENCY

SR 3.8.4.9 NOTE

This Surveillance shall not be performed for the DG
batteries in MODE 1, 2, 3, or 4.

Verify DC channel and DG battery capacity is > 80% of
the manufacturer's rating when subjected to a
performance discharge test or a modified performance
discharge test.

60 months

{ AND

18 months when
battery shows
degradation or has
reached 85% of
expected life with
capacity < 100%
of manufacturer's
rating

AND

Not applicable to
DG batteries

24 months when
battery has
reached 85% of
the expected life
with capacity >
100% of
manufacturer's
rating

Catawba Units 1 and 2 3.84-4

Amendment Nos.

183 (Unit 1)
175 (Unit 2)



DC Sources—Operating
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources—Operating

BASES

BACKGROUND

The station DC electrical power system provides the AC emergency
power system with control power. It also provides both motive and
control power to selected safety related equipment and preferred AC vital
bus power (via inverters). As required by 10 CFR 50, Appendix A,

GDC 17 (Ref. 1), the DC electrical power system is designed to have
sufficient independence, redundancy, and testability to perform its safety
functions, assuming a single failure. The DC electrical power system
also conforms to the recommendations of Regulatory Guude 1 .6 (Ref. 2)

= and IEEE-308 (Ref. 3).

-
-

The 125 VDC electrical power system consists of four independent and
redundant safety related Class 1E DC electrical power subsystems
{Channels A, B, C, and D). Each channel consists of one 125 VDC -
battery (each battery is capable of supplying 2 channels of DC loads for

"a train), the associated battery charger(s) for each battery, and all the

associated control equipment and interconnecting cabling.

There is one spare battery charger which provides backup service in the
event that the preferred battery charger is out of service. If the spare
battery charger is substituted for one of the preferred battery chargers,
then the requirements of independence and redundancy between trains
are maintained.

During normal operation, the 125 VDC load is powered from the battery
chargers with the batteries floating on the system. In case of loss of
normal power to the battery charger, the DC load is automaﬂcally
powered from the station batteries.

The Channels A and D of DC electrical power subsystems or the Diesel
Generator (DG) DC electrical power subsystems provide through
auctioneering diode assemblies, the buses EDE for the A train and EDF
for the B train to supply the control power for its associated Class 1E AC
power load group, 4.16 kV switchgear, and 600 V load centers. The DC
electrical power subsystems also provide DC electrical power to the
inverters, which in turn power the AC vital buses.

Catawba Units 1 and 2 B 3.8.4-1 Revision No. 0



DC Sources—Operating

B384
BASES

BACKGROUND (continued)

The DC power distribution system is described in more detail in Bases for
LCO 3.8.9, "Distribution System—Operating,” and LCO 3.8.10,
*Distribution Systems—Shutdown." i

Each 125 V vital DC battery (EBA, EBB, EBC, EBD) has adequate
storage capacity to carry the required duty cycle of its own load group
and the loads of another load group for a period of two hours. Each 125
V vital DC battery is also capable of supplying the anticipated momentary
loads during this two hour period. The 125 V DC DG batteries have
adequate storage capacity to carry the required duty cycle for 2 hours.

Each 125 V vital DC battery is separately housed in a ventilated room
apart from its charger and distribution centers. Each subsystem or
channel is located in an area separated physically and electrically from
the Gther subsystem to ensure that a single failure in one subsystern -
does not cause a failure in a redundant subsystem. There is no sharing
between redundant Class 1E subsystems, such as batteries, battery
chargers, or distribution panels, except for the spare battery charger
which may be aligned to either train.

The batteries for each channel DC electrical power subsystems are sized
to produce required capacity at 80% of nameplate rating, corresponding
to warranted capacity at end of life cycles and the 100% design demand.
Battery size is based on 125% of required capacity. The voltage limit is
2.13 V per cell, which corresponds to a total minimum voltage output of
125 V per battery discussed in the UFSAR, Chapter 8 (Ref. 4). The
criteria for sizing large lead storage batteries are defined in |EEE-485
(Ref. 5).

Each channel of DC electrical power subsystem has ample power output
capacity for the steady state operation of connected loads required
during normal operation, while at the same time maintaining its battery
bank fully charged. Each battery charger also has sufficient capacity to
restore the battery from the design minimum charge to its fully charged
state within 8 hours while supplying normal steady state loads discussed
in the UFSAR, Chapter 8 (Ref. 4).

APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient

SAFETY ANALYSES analyses in the UFSAR, Chapter 6 (Ref. 6), and in the UFSAR,
Chapter 15 (Ref. 7), assume that Engineered Safety Feature (ESF)
systems are OPERABLE. The DC electrical power system provides

Catawba Units 1 and 2 B8 3.8.4-2 Revision No. 1



BASES

DC Sources—Operating
B384

APPLICABLE SAFETY ANALYSES (continued)

normal and emergency DC electrical power for the DGs, emergency
auxiliaries, and control and switching during all MODES of operation.

The OPERABILITY of the DC sources is consistent with the initial
assumptions of the accident analyses and is based upon meeting the

design basis of the unit. This includes maintaining the DC sources
OPERABLE during accident conditions in the event of:

a. Anassumed loss of all offsite AC power or all onsite AC power;
and "

b. A worst case single failure.

The DC sources satisfy Criterion 3 of 10 CFR 50.36 (Ref. 8).

LCO

=7 ~
-

The DC electrical power subsystems, each subsystem consisting of one
battery, battery charger and the corresponding control equipment and
interconnecting cabling supplying power to the associated bus within the
train are required to be OPERABLE to ensure the availability of the
required power to shut down the reactor and maintain it in a safe
condition after an anticipated operational occurrence (AOO) or a
postulated DBA. Loss of any train DC electrical power subsystem does
not prevent the minimum safety function from being performed (Ref. 4).

An OPERABLE DC electrical power subsystem requires a battery and
respective charger to be operating and connected to the associated DC

bus.

APPLICABILITY

The DC electrical power sources are required to be OPERABLE in
MODES 1, 2, 3, and 4 to ensure safe unit operation and to ensure that:

a. Acceptable fuel design limits and reactor coolant pressure
boundary limits are not exceeded as a result of AOOs or abnormal
transients; and -

b.  Adequate core cooling is provided, and containment integrity and
other vital functions are maintained in the event of a postulated
DBA.

The DC electrical power requirements for MODES 5 and 6 are addressed
in the Bases for LCO 3.8.5, “DC Sources—Shutdown.”

Catawba Units 1 and 2 83.8.4-3 Revision No. 0



DC Sources—Operating
B 3.8.4
BASES

ACTIONS A.1 and A.2

Condition A represents the loss of one channel for a DC source. The
inoperable channel must be energized from an OPERABLE source within
8 hours. The inoperable channel may be powered from that train's other
DC channel battery by closing the bus tie breakers. Each channel battery
is sized and tested to supply two channels of DC for a period of two
hours, in the event of a postulated DBA. Being powered from an
OPERABLE source, the inoperable channel must be retumed to
OPERABLE status within 10 days or the plant must be prepared for a
safe and orderly shutdown. The spare battery charger (ECS), which
must be powered from the same train which it is supplying, may be
substituted for the channel’s battery charger to maintain a fully
OPERABLE channel. In this case, Condition A is not applicable.

B.1 and B.2

Ifthe inoperable channel of DC electrical power subsystem cannot be
restored to OPERABLE status within the required Completion Time, the
unit must be brought to a MODE in which the LCO does not apply. To
achieve this status, the unit must be brought to at least MODE 3 within

6 hours and to MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the required
unit conditions from full power conditions in an orderly manner and
without challenging plant systems.

Cia

Condition C represents one train's loss of the ability to adequately supply
the DG with the required DC power and the DG is inoperable. The DG is
no longer capable of supplying the required 4.16 kV AC power and
applicable Condition(s) and Required Action(s) for the AC sources must
be entered immediately. '

D1

Being powered from auctioneering diode circuits from either the A
channel of DC or the A Train of DG DC, distribution center EDE supplies
breaker control power to the 4.16 kV AC and the 600 VAC switchgear,
auxiliary feedwater pump controls, and other important DC loads. The
EDF center is powered from the B Train of DG DC or the D channel of
DC and provides DC power to Train B loads, similar to EDE center. With

Catawba Units 1 and 2 B 3.8.4-4 Revision No. 1
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BASES

DC Sources—Operating
_ B384

ACTIONS (continued)

the loss of the channel DC power and the associated DG DC power, the
load center power for the train is inoperable and the Condition(s) and
Required Action(s) for the Distribution Systems must be entered
immediately.

SURVEILLANCE
REQUIREMENTS

SR 3.8.4.1

Verifying battery terminal voltage while on float charge for the batteries
helps to ensure the effectiveness of the charging system and the ability of
the batteries to perform their intended function. Float charge is the
condition in which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or battery cell) and
maintain the battery (or a battery cell) in a fully charged state. The
voitage requirements are based on the nominal design voltage of the

-battery and are consistent with the initial voltages assumed in the battery

sizing calculations. The 7 day Frequency is consistent with manufacturer
recommendations and IEEE-450 (Ref. 9).

SR 3.8.4.2

Verifying battery individual cell voltage while on float charge for the DG
batteries ensures each cell is capable of supporting their intended
function. Float charge is the condition in which the charger is supplying
the continuous charge required to overcome the intemal losses of a
battery (or battery cell) and maintain the battery (or a battery cell) in a
fully charged state. The voltage requirements are based on the nominal
design voltage of the battery and are consistent with the initial voltages
assumed in the battery sizing calculations. For this surveiliance two
different cells shall be tested each month. The 7 day Frequency is
consistent with manufacturer recommendations. - .

SR 3.8.4.3

Visual inspection to detect corrosion of the battery cells and connections,
or measurement of the resistance of each interceli, interrack, intertier,
and terminal connection, provides an indication of physical damage or
abnormal deterioration that could potentially degrade battery
performance.

Catawba Units 1 and 2 B 3.8.4-5 Revision No. 0



DC Sources—Operating
B384
BASES

SURVEILLANCE REQUIREMENTS (continued) ()

The Surveillance Frequency for these inspections, which can detect
conditions that can cause power losses due to resistance heating, is
92 days. This Frequency is considered acceptable based on operating
experience related to detecting corrosion trends.

SR 3.84.4

Visual inspection of the battery cells, cell plates, and battery racks
provides an indication of physical damage or abnormal deterioration that
could potentially degrade battery performance. The presence of physical
damage or deterioration does not necessarily represent a failure of this
SR, provided an evaluation determines that the physical damage or
deterioration does not affect the OPERABILITY of the battery (its ability
to perform its design function). Operating experience has shown that
these components usually pass the SR when performed at the-18 month
Frequency. Therefore, the Frequency was concluded to be acceptable
from a reliability standpoint.

SR 3.84.5and SR 3.8.4.6

Visual inspection and resistance measurements of intercell, interrack, (
intertier, and terminal connections provide an indication of physical ‘
damage or abnormal deterioration that could indicate degraded battery
condition. The anticorrosion material, as recommended by the
manufacturer for the DG batteries, is used to help ensure good electrical
connections and to reduce terminal deterioration. The visual inspection

for corrosion is not intended to require removal of and inspection under
each terminal connection. The removal of visible corrosion is a

preventive maintenance SR. The presence of visible corrosion does not
necessarily represent a failure of this SR provided visible corrosion is
removed during performance of SR 3.8.4.5. .

For the DG batteries, the cell-to-cell terminal pole screws should be set
from 14 to 15 foot-pounds of torque. Operating experience has shown
that these components usually pass the SR when performed at the

18 month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

Catawba Units 1 and 2 B 3.8.4-6 Revision No. 0



DC Sources—Operating
B38.4
BASES

6 SURVEILLANCE REQUIREMENTS (continued)
SR 3.84.7

This SR requires that each battery charger for the DC channel be
capable of supplying at least 200 amps and at least 75 amps for the DG
chargers. All chargers shall be tested at a voltage of at least 125 V for
> 8 hours. These requirements are based on the design capacity of the
chargers (Ref. 4). According to Regulatory Guide 1.32 (Ref. 10), the
battery charger supply is required to be based on the largest combined
demands of the various steady state loads and the charging capacity to
restore the battery from the design minimum charge ‘state to the fully
charged state, irrespective of the status of the unit during these demand
occurrences. The minimum required amperes and duration ensures that
these requirements can be satisfied.

The Suiveillance Frequency is acceptable, given the unit condltlons
required to perform the test and the other administrative controls ex;stmg
to ensure adequate charger performance during these 18 month
intervals. In addition, this Frequency is intended to be consistent with
expected fuel cycle lengths.

(‘" SR 3.8.4.8

A battery service test is a special test of battery capability, as found, to
satisfy the design requirements (battery duty cycle) of the DC electrical
power system. The discharge rate and test length should correspond to
the design duty cycle requirements as specified in Reference 4. The DC
channel batteries are tested to supply a current > 373 amps for the first
minute, then > 213 amps for the next 59 minutes. DC channel batteries
EBA and EBD must also supply a current of > 210 amps for an additional
hour. The DG batteries are tested to supply a current > 171.6 amps for
the first minute, then > 42.5 amps for the remaining 119 minutes.
Terminal voltage is required to remain > 105 volts during these tests.

Except for performing SR 3.8.4.8 for the DC channel! batteries with the
unit on line, the Surveillance Frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref. 10), which states
that the battery service test should be performed during refueling
operations or at some other outage, with intervals between tests, not to
exceed 18 months.

This SR is modified by two Notes. Note 1 allows the performance of a
modified performance discharge test in lieu of a service test once per 60
months.

Catawba Units 1 and 2 B 3.8.4-7 ) Revision No. 2



DC Sources—Operating
B 3.8.4

BASES

( SURVEILLANCE REQUIREMENTS (continued)

The modified performance discharge test is a simulated duty cycle
consisting of just two rates; the one minute rate published for the battery
or the largest current load of the duty cycle, followed by the test rate
employed for the performance test, both of which envelope the duty cycle
of the service test. Since the ampere-hours removed by a rated one
minute discharge represents a very small portion of the battery capacity.
the test rate can be changed to that for the performance test without
compromising the results of the performance discharge test. The battery
terminal voltage for the modified performance discharge test should
remain above the minimum battery terminal voltage specified in the
battery service test for the duration of time equal to that of the service

test.

A modified discharge test is a test of the battery capacity and its ability i
provige.a high rate, short duration load (usually the highest rate of.the
duty cycle). This will often confirm the battery's ability to meet the critical
period of the load duty cycle, in addition to determining its percentage of
rated capacity. Initial conditions for the modified performance discharge
test should be identical to those specified for a service test. The reasorn
for Note 2 is that performing the Surveillance would perturb the electrical
distribution system and challenge safety systems.

SR 3.84.9

A battery performance discharge test is a test of constant current
capacity of a battery, normally done in the as found condition, after
having been in service, to detect any change in the capacity determined
by the acceptance test. The test is intended to determine overall battery
degradation due to age and usage.

A battery modified performance discharge test is described in the Bases
for SR 3.8.4.8. Either the battery performance discharge test or the
modified performance discharge test is acceptable for satisfying SR
3.8.4.9; however, only the modified performance discharge test may be
used to satisfy SR 3.8.4.9 while satisfying the requirements of SR 3.8.4.3
at the same time.

The acceptance criteria for this Surveillance are consistent with [EEE-450
(Ref. 9). This reference recommends that the battery be replaced if its
capacity is below 80% of the manufacturer's rating. A capacity of 80%
shows that the battery rate of deterioration is increasing, even if there is
ample capacity to meet the load requirements.

Catawba Units 1 and 2 B 3.8.4-8 Revision No. ()
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( SURVEILLANCE REQUIREMENTS (continued)

The Surveillance Frequency for this test is normally 60 months. If the
battery shows degradation, or if the battery has reached 85% of its
expected life and capacity is < 100% of the manufacturer's rating, the
Surveillance Frequency is reduced to 18 months. However (for DC vital
batteries only), if the battery shows no degradation but has reached 85%
of its expected life, the Surveillance Frequency is only reduced to 24
months for batteries that retain capacity > 100% of the manufacturer's
rating. Degradation is indicated, according to IEEE-450 (Ref. 9), when
the battery capacity drops by more than 10% relative to its average
capacity on the previous performance tests or when it is > 10% below the
manufacturer's rating. These Frequencies are consistent with the
recommendations in IEEE-450 (Ref. 9). This SR is modified by a Note
which is applicable to the DG batteries only. The reason for the Note is
that performing the Surveillance would perturb the associated electncal
distribution system and challenge safety systems. .

REFERENCES

1. 10 CFR 50, Appendix A, GDC 17.

2. Regulatory Guide 1.6, March 10, 1971.

3. |EEE-308-1971 and 1974.

4, UFSAR, Chapter 8.

5.  |EEE-485-1983, June 1983.

6. UFSAR, Chapter 6.

7.  UFSAR, Chapter 15.

8. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
9. IEEE-450-1975 and/or 1980.

10. Regulatory Guide 1.32, February 1977.
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oP/1/A/6350/008
Page 2 of 3

125VDC/120VAC Vital Instrument and Control Power System

1. Purpose

To describe the steps necessary for placing the inverters, batteries and battery chargers in and
out of service.

Limits and Precautions N

2.1 Do NOT restart an inverter within 60 seconds after taking it out of service.

2.2 The battery charger "FLOAT-EQUALIZE" switch shall remain in the "FLOAT" position,
except when equalizing charges are in progress.

2.3 When placing or removing an equalizing charge on batteries, refer to Tech Spec 3.84
and 3.8.5 for limiting conditions for operation.

2.4 When placing 1ECS in service, ensure train separation is maintained unless in No Mode.

2.5  Keep AC input to 1ECS energized to ensure its operability.

2.6  Battery room ventilation shall be in operation whenever a battery is on charge.

2.7 When removing an inverter from service, refer to Tech Spec 3.8.7 and 3.8.8 for limiting
condition for operation.

2.8  If voltages are NOT within the ranges given, IAE should be notified so corrective action
can be taken.

2.9 Do NOT align a battery charger to supply any bus unless a battery is connected. The
chargers lack sufficient voltage stability to serve as the sole power source.to a DC
System. {PIP 92-0563)

Procedures

Refer to Section 4 (Enclosures).

Enclosures

4.1  Battery Charger Startup (IECA, 1ECB, 1ECC, 1ECD)

4.2 Inverter Startup (1EIA, 1EIB, 1EIC, 1EID)

43 Placing 1ECS in Standby Alignment from 1EMXA (Train A)
4.4 Placing 1ECS in Standby Alignment from 1EMXJ (Train B)



Chg# =
Pg __Z_ of .?_
4.5 1ECA Shutdown and Return to Service
4.6 1ECB Shutdown and Return to Service
4.7 1ECC Shutdown and Return to Service
4.8 1ECD Shutdown and Return to Service
4.9 1EIA Shutdown and Return to Service
4.10 1EIB Shutdown and Return to Service
4.11 1EIC Shutdéwn and Return to Service
4.12 1EID Shutdown and Return to Service
4.13  Placing and Removing Equalize Charge on 1IEBA
4.14 Placing and Removing Equalize Charge on 1EBB
4.15 Placing and Removing Equalize Charge on 1IEBC
4.16 Placing and Removing Equalize Charge on 1EBD
4.17 Removing 1EBA from Service
4.18 Removing 1EBB from Service
4.19 Removing 1EBC from Service
4.20 Removing 1EBD from Service
4.21 One Line Diagrams of Vital I&C
4,22 1ECS Shutdown and Return to Service
4.23 Battery 1EBA Discharge Test Alignment
424 Battery 1EBB Discharge Test Alignment
4.25 Battery 1IEBC Discharge Test Alignment
426 Battery lEBD Discharge Test Alignment
4.27 1EDC Isolation and Return to Service

or/1/A/6350/008
Page 3 of 3



Enclosure 4.1 opr1/A/6350/008
Battery Charger Startup Page 1 of 3
(1ECA, 1ECB, 1ECC, 1ECD)

1. Initial Conditions
— 1.1 Review the Limits and Precautions.

—— 12 Verify the battery charger "FLOAT-EQUALIZE" switches are set in the "FLOAT" position
on the following:

O 1ECA
O 1ECB
O 1ECC
0O 1ECD
O 1ECS

2. Procedure
2.1  Notify IAE to support placing the desired battery charger in service:

Model W/O #91003518 for 1IECA
Model W/O #91003519 for 1IECB
Model W/O #91003520 for 1IECC
Model W/O #91003521 for 1IECD
Other W/O or W/R

NOTE: Do NOT continue until IAE support has arrived.

2.2 Placing 1ECA in service

_— 221 Ensure 1IEMXA-FO04B (125 VDC Vital Inst & Control Battery Charger 1IECA) is
closed.

222 Close 1IEDA-F02A (Battery 1IEBA).
2.2.3 - Close 1IEDA-F02B (Main Breaker).

224 Close the "AC INPUT" breaker on 1ECA.

L

225 IAE adjust the output voltage on 1ECA to a value of 0.75 volts to 1.25 volts

we below the terminal voltage of IEBA.

—_ —— 226 Close the "DC OUTPUT" breaker on 1ECA.

—_ 227 Close 1IEDA-FO3A (Battery Charger 1ECA).



Enclosure 4.1 -~ oprr1/A/6350/008

Battery Charger Startup Page 2 of 3
(1ECA, 1ECB, 1ECC, 1ECD)

T 228 IAE adjust the output voltage on 1ECA to 2.21 times the number of connected
cells (+2 VDC, -0 VDC).

229 Perform Tech Spec assessment for required actions due to 1IECA and 1EBA return

SRO .
to service.

NOTE: Do NOT continue until IAE support has arrived.

2.3  Placing 1ECB in service

—_— — 231 Ensure 1IEMXJ-F04B (125 VDC Vital Inst & Control Battery Charger 1ECB) is
closed.

- 232 Close 1EDB-F02A (Battery 1IEBB).
—_— — 233 Close 1EDB-F02B (Main Breaker).
- 234 Close the "AC INPUT" breaker on 1ECB.

— 235 IAE adjust the output voltage on 1ECB to a value of 0.75 volts to 1.25 volts

e below the terminal voltage of 1EBB.
_ —— 236 Close the "DC OUTPUT" breaker on 1ECB.
_ —— 237 Close 1IEDB-FO3A (Battery Charger 1ECB).
5 238 IAE adjust the output voltage on 1ECB to 2.21 times the number of connected
cells (+2 VDC, -0 VDC).
0 239 Perform Tech Spec assessment for required actiorisﬁdue to 1IECB and 1EBB return

to service.

NOTE: Do NOT continue until IAE support has arrived.

2.4 Placing 1ECC in service

_ ——— 241 Ensure 1EMXI-FO5B (125 VDC Vital Instr & Control Battery Charger 1ECC) is
closed.

_ — 242 Close 1EDC-F02A (Battery 1EBC).
_ —— 243 Close 1EDC-F02B (Main Breaker).

—_— 244 Close the "AC INPUT" breaker on |ECC.



— 245
IAE

—_— ——— 246

—_— 247

—— 2428
IAE

SRO

249

Enclosure 4.1 op/l/a/3s0008
Battery Charger Startup. Page 3 of 3
(1ECA, 1ECB, 1ECC, 1ECD)

IAE adjust the output voltage on 1ECC to a value of 0.75 volts to 1.25 volts
below the terminal voltage of 1EBC.

Close the "DC QUTPUT" breaker on 1ECC.

Close 1IEDC-F03A (Battery Charger 1ECC).

IAE adjust the output voltage on 1ECC to 2.21 times the number of connected
cells (+2 VDC, -0 VDC).

Perform Tech Spec assessment for required actions due to 1IECC and 1EBC return
to service.

NOTE: Do NOT continue until IAE support has arrived.

25

SRO

2.6

Piacing 1ECD in service

2.5.1

2.5.2
253
254

255

2.5.6
2.5.7

258

259

Ensure IEMXB-F05B (125 VDC Vital Inst & Control Battery Charger 1ECD) is
closed.

Close 1IEDD-FO2A (Battery 1IEBD).
Close 1EDD-F02B (Main Breaker).
Close the "AC INPUT" breaker on 1ECD.

IAE adjust the output voltage on 1ECD to a value of 0.75 volts to 1.25 volts
below the terminal voltage of 1EBD.

Close the "DC OUTPUT" breaker on 1ECD.
Close 1EDD-FO3A (Battery Charger 1ECD).

IAE adjust the output voltage on 1ECD to 2.21 times the number of connected
cells (+2 VDC, -0 VDC).

Perform Tech Spec assessment for required actions due to ECD and 1EBD return
to service.

File this enclosure in the Control Copy folder of this procedure.



Enclosure 4.2 opr/1/A76350/008

Inverter Startup (1EIA, 1EIB, 1EIC, 1EID) Page 1 of 5
1. Initial Conditions o

— 1.1 Review the Limits and Precautions.

—— 1.2 Verify the applicable 125VDC Vital Instrumentation and Control Distribution Center is
energized (voltage present on bus voltage meter):

0 1EDA
O 1EDB
0O 1EDC
O 1EDD
2. Procedure
2.1 Placing 1EIA in service
- 211 Close 1EDA-FO3C (Inverter 1EIA).

— 212 Verify the "LOW DC VOLTAGE" light on IEIA is NOT illuminated.

NOTE: Step 2.1.4 must be performed immediately after Step 2.1.3 is completed. Failure to close the
"BATTERY INPUT" breaker immediately after the "PRE-CHARGE" pushbutton is released
may result in blown inverter input fuses.

—_— 2.13 Depress the "PRE-CHARGE" pushbutton on 1EIA until the "PRE-CHARGE"
indicator lamp has been illuminated for a minimum of 5 seconds.

_— 214 Close the "BATTERY INPUT" breaker on 1EIA.

—_— 215 Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1IEMA
is in the "ON" position.

— 2.16 Verify the following on 1EJA:

0 "INVERTER OUTPUT" amps O.
[0 "INVERTER OUTPUT" voltage 118 - 125V,
O "INVERTER OUTPUT" frequency 59.4 - 60.3 Hz.

2.1.7 Close the "INVERTER OUTPUT" breaker on 1EIA.



Enclosure 4.2 op/1/A/6350/008
’&Il}verter Startup (1EIA, 1EIB, IEIC, 1EID) Page 2 of 5§

NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.

— 218

_— 219

— 2.1.10

—_— —— 2.1.11

—_ —— 2.1.12

2.1.13

SRO

Verify the "IN SYNC"'light is illuminated on either MANUAL BYPASS
SWITCH 1EMA or 1EIA.

Place the "MANUAL BYPASS SWITCH" on MANUAL BYPASS
SWITCH 1EMA to the "NORMAL OPERATION" position.

Ensure the "INVERTER OUTPUT" volts and amps on 1EIA read the same as
system output volts and amps on MANUAL BYPASS SWITCH 1EMA.

Ensure the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL
BYPASS SWITCH 1EMA is open.

Ensure 1VRD-FO1B (Inverter 1EIA Alternate Supply) is open.

Perform Tech Spec assessment for required actions due to 1EIA return to service.

2.2  Placing 1EIB in service

— 221

— 222

Close 1EDB-FO3C (Inverter 1EIB).

Verify the "LOW DC VOLTAGE" light on 1EIB is NOT illuminated.

NOTE: Step 2.2.4 must be performed immediately after Step 2.2.3 is completed. Failure to close the
“BATTERY INPUT" breaker immediately after the "PRE-CHARGE" pushbutton is released
may result in blown inverter input fuses.

— 223

— 224

— 225

— 226

—_— 227

Depress the "PRE-CHARGE" pushbutton on 1EIB until the "PRE-CHARGE"
indicator lamp has been illuminated for a minimum of 5 seconds.

Close the "BATTERY INPUT" breaker on 1EIB.

Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMB
is in the "ON" position.

Verify the following on 1EIB:

O "INVERTER OUTPUT" amps 0.
O "INVERTER OUTPUT" voltage 118 - 125V.
{0 "INVERTER OUTPUT" frequency 59.4 - 60.3 Hz.

Close the "INVERTER OUTPUT" breaker on 1EIB.

2

W43




Enclosure 4.2 op/1/A/6350/008
Inverter Startup (1EIA, 1EIB, 1EIC, 1EID) Page 3 of 5

NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.

—_ 228 Verify the "IN SYNC" light is illuminated on either MANUAL BYPASS
SWITCH 1EMB or 1EIB.

_— 2209 Place the "MANUAL BYPASS SWITCH" on MANUAL BYPASS
SWITCH 1EMB to the "NORMAL OPERATION" position.

——22.10 Ensure the "INVERTER OUTPUT" volts and amps on 1EIB read the same as
system output volts and amps on MANUAL BYPASS SWITCH 1EMB.

—— — 2211  Ensure the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL
BYPASS SWITCH 1EMB is open.

— — — 2212  Ensure IVRD-FOID (Inverter 1EIB Alternate Supply) is open.

<5 2.2.13  Perform Tech Spec assessment for required actions due to 1EIB return to service.
2.3 Placing 1EIC in service
—_ —— 231 Close 1EDC-FO3C (Inverter 1EIC).

— 232 Verify the "LOW DC VOLTAGE" light on 1EIC is NOT illuminated.

NOTE: Step 2.3.4 must be performed immediately after Step 2.3.3 is completed. Failure to close the
"BATTERY INPUT" breaker immediately after the "PRE-CHARGE" pushbutton is released
may result in blown inverter input fuses.

— 233 Depress the "PRE-CHARGE" pushbutton on 1EICuntil the "PRE-CHARGE"
indicator lamp has been illuminated for a minimum of 5 seconds.

_ —— 234 Close the "BATTERY INPUT" breaker on 1EIC.

— 235 Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMC
is in the "ON" position.

— 236 Verify the following on 1EIC:

0O "INVERTER OUTPUT" amps 0.
O "INVERTER OUTPUT" voltage 118 - 125V.
O "INVERTER OUTPUT" frequency 59.4 - 60.3 Hz.

- 237 Close the "INVERTER OUTPUT" breaker on EIC.



Enclosure 4.2 op/1/A/6350/008

Inverter Startup (1EIA, 1EIB, 1EIC, 1EID) Page 4 of 5

NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.

"BATTERY INPUT" breaker immediately after the "PRE-CHARGE" pushbutton is released
may result in blown inverter input fuses.

—_— 238 Verify the "IN SYNC" light is illuminated on either MANUAL BYPASS
SWITCH 1EMC or 1EIC.
_ ——— 239 Place the "MANUAL BYPASS SWITCH" on MANUAL BYPASS
SWITCH 1EMC to the "NORMAL OPERATION" position.
2310 Ensure the "INVERTER OUTPUT" volts and amps on 1EIC read the same as
system output volts and amps on MANUAL BYPASS SWITCH 1EMC.
—— —— 2311  Ensure the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL
- BYPASS SWITCH 1EMC is open. "
——— —— 2312  Ensure 1IVRD-FO1C (Inverter 1EIC Alternate Supply) is open.
5 2.3.13  Perform Tech Spec assessment for required actions due to 1EIC return to service.
24  Placing 1EID in Service
_ — 241 Close 1EDD-F03C (Inverter 1EID).
—_— 242 Verify the "LOW DC VOLTAGE" light on 1EID is NOT illuminated.
NOTE: Step 2.4.4 must be performed immediately after Step 2.4.3 is completed. Failure to close the

243

244

245

24.6

247

Depress the "PRE-CHARGE" pushbutton on 1EID-until the "PRE-CHARGE"
indicator lamp has been illuminated for a minimum of 5 seconds.

Close the "BATTERY INPUT" breaker on 1EID.

Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMD
is in the "ON" position.

Verify the following on 1EID:

O "INVERTER OUTPUT" amps 0.
O "INVERTER OUTPUT" voltage 118 - 125V.
O "INVERTER OUTPUT" frequency 59.4 - 60.3 Hz.

Close the "INVERTER OUTPUT" breaker on 1EID.



Enclosure 42 opr1/a/6350/008
Inverter Startup (1EIA, 1EIB, 1EIC, 1EID) Page S of 5

NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.

—— 248 Verify the "IN SYNC" light is illuminated on either MANUAL BYPASS
SWITCH 1EMD or 1EID.

_ —— 249 Place the "MANUAL BYPASS SWITCH" on MANUAL BYPASS

SWITCH 1EMD to the "NORMAL OPERATION" position.

—— 2.4.10  Ensure the "INVERTER OUTPUT" volts and amps on 1EID read the same as
system output volts and amps on MANUAL BYPASS SWITCH 1EMD.

—_— 2411 Ensure the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL

BYPASS SWITCH 1EMD is open.

~——— ——— 24.12  Ensure I VRD-FOIE (Inverter 1EID Alternate Supply) is open.

2.4.13  Perform Tech Spec assessment for required actions due to 1EID return to service.

SRO

25 File this enclosure in the Control Copy folder of this procedure.




Enclosure 4.3 op/1/A%6350/008
- Placing 1ECS in Standby Alignment from Page 1 of 1
1EMXA (Train A) -

1. Initial Conditions
e 1.1 Review the Limits and Precautions.
—— 1.2 IF required, obtain kirk key(s) #681 and #697 from the WCC.

—— 1.3 Verify 1IECS "FLOAT-EQUALIZE" switch is set to the "FLOAT" position.

2. Procedure
2.1  IF 1ECS is being powered from 1EMX]J, perform the following:
_— 211 Open the "DC OUTPUT" breaker on 1ECS.
—_— 212 Open the "AC INPUT" breaker on 1ECS.

2.13 Open 1EMS-FO1C (Incoming Breaker From MCC 1EMXJ-FO4A (Feeder B)).

NOTE: 1EMXA and IEMXIJ are kirk keyed so only one breaker can be closed at a time.

_ — 214 Open 1EMXIJ-FO4A (Fdr B-Vital Inst & Cont Spare Chgr AC Power Pnl 1EMS).

——— —— 22  Close IEMXA-F04A (Fdr A-Vital Inst & Cont Spare Chgr AC Power Pnl 1IEMS).

NOTE: Incoming breakers from 1IEMXA and 1EMXJ on 1EMS to 1ECS are kirk keyed so only one
breaker can be closed at a time.

—_— 23 Close 1EMS-F01B (Incoming Bkr From MCC 1EMXA-FO4A (Feeder A)).

24  Close the "AC INPUT" breaker on 1ECS.
——— 2.5  Verify the DC output voltage on 1ECS is within + 5 volts of "BUS 1IEDA VOLTAGE".
——— ——— 2.6 Close the "DC OUTPUT" breaker on 1ECS.

2.7  File this enclosure in the Control Copy folder of this procedure.

pad



Enclosure 4.4 opr/1/A/6350/008

Placing 1ECS in Standby Alignment from Page 1 of 1
1EMX]J (Train B)

1. Initial Conditions

— 1.1

Review the Limits and Precautions.

—— 1.2 IF required, obtain kirk key(s) #681 and #697 from the WCC.
—— 1.3 Verify 1ECS "FLOAT-EQUALIZE" switch is set to the "FLOAT" position.
2. Procedure
2.1  IF 1ECS is being powered from 1EMXA, perform the following:
—_— —— 211 Open the "DC OUTPUT" breaker on 1ECS.
_ —— 212 Open the "AC INPUT" breaker on 1ECS.
_ —— 213 Open 1EMS-FO1B (Incoming Breaker From MCC 1EMXA-FO4A (Feeder A)).
NOTE: 1EMXA and 1EMXIJ are kirk keyed so only one breaker can be closed at a time.
—_— 214 Open 1IEMXA-FO4A (Fdr A-Vital Inst & Cont Spare Chgr AC Power Pnl 1IEMS).
—_— 22 Close IEMXIJ-FO4A (Fdr B-Vital Inst & Cont Spare Chgr AC Power Pnl 1EMS).
NOTE: Incoming breakers from 1EMXA and 1EMXJ on 1EMS to 1ECS are kirk keyed so only one
breaker can be closed at a time.
—— 2.3  Close IEMS-FO!C (Incoming Bkr From MCC 1EMXJ-FO4A (Feeder B)).
—— 24  Close the "AC INPUT" breaker on 1ECS.
— 25 Verify the DC output voltage on 1ECS is within + 5 volts of "BUS 1EDB VOLTAGE".
—— 2.6 Close the "DC OUTPUT" breaker on 1ECS.
2.7 File this enclosure in the Control Copy folder of this procedure.




Enclosure 4.5 opr1/A/6350/008

1ECA Shutdown and Return to Service Page 1 of 4

1. Initial Conditions

— 1.1

Review the Limits and Precautions.

NOTE:

The only time 1ECS may be aligned per Enclosure 4.4 (Placing 1ECS in Standby Alignment
From 1EMX]J (Train B)) is during No Mode. Aligning 1ECS per Enclosure 4.4 (Placing

1ECS in Standby Alignment From 1EMXJ (Train B)) will result in Train A equipment being
powered from Train B. .

1.2

— 1.3

— 14

Verify 1ECS is aligned per one of the following:

O Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR

O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
_ procedure.

Verify 1ECA is aligned per Enclosure 4.1 (Battery Charger Startup (1ECA, 1ECB, 1ECC,
1ECD)) of this procedure.

Obtain kirk key #695 from WCC.

2. Procedure

NOTE:

If 1ECS is aligned to 1IEMXA, the TSAIL entry for IECA will be for tracking.

2.1

SRO

SRO

23

Perform a Tech Spec assessment for required actions due to 1ECA being removed from
service.

IE 1ECS is aligned to IEMX]J (trains cross-connected), perform the following:
{PIP 96-1849}

[0 Ensure a TSAIL entry is made requiring the completion of this enclosure before entering
Mode 6 from No Mode.

O Declare 1IRNLT7400 AND ORNLT7390 inoperable. Refer to Tech Spec 3.3.2 for
appropriate action.

Notify IAE to support 1ECA shutdown.

O Model W/O #91003522
[ Other W/O OR W/R

2]
"



Enclosure 4.5 op/1/A/6350/008

1ECA Shutdown and Return to Service Page 2 of 4
2.4  Verify the appropriate incoming breaker to 1ECS is closed:

e Enclosure 4.3

1EMS-F0O1B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
e Enclosure 4.4

1EMS-F01C (Incoming Bkr From MCC 1EMXJ-FO4A) (Feeder B)

NOTE: Do NOT continue until IAE support has arrived.

—— —— 2.5 IAE adjust the output voltage on 1ECS to a value of 0.75 volts to 1.25 volts below the
IAE .
terminal voltage of 1EBA.

NOTE: 1. The breaker in Step 2.6 is kirk keyed with the output breaker to 1IEDB and 1EDD so only
one breaker can be closed at a time.

2. If IECS is aligned to lEMXJ, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

- 256 Ensure 1EDS-FO1B (Feeder To Dist Centers 1IEDA And 1EDC) is closed.
—— —— 27 Close IEDA-F03B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
— ——— 2.8  Openthe "DC OUTPUT" breaker on 1ECA.
—— 2.9  IAE adjust output voltage on 1ECS to 2.21 times the lowest number of connected cells on:

0O 1EBA (+2 VDC, -0 VDC)
OR
0O 1EBC (if aligned) (+2 VDC, -0 VDC) -

—— 2.10  Verify 1ECS is supplying power to DIST. CTR. DC # 1EDA:

O "DC OUTPUT" > 0 amps. (1ECS)
0 "BUS 1EDA VOLTAGE" 130 - 135 volts. (1IEDA)

—— —— 2.11  Open 1IEDA-FO3A (Battery Charger LECA).

——— —— 2.12 Open the "AC INPUT" breaker on 1ECA.



Enclosure 4.5 op/1/a/6350/008
. 1ECA Shutdown and Return ;o Service Page 3 of 4
NOTE: 1. Atthis point, the system is aligned as follows:
e 1ECS is now in service on 1EDA.
e 1ECA is shutdown.
2. Subsequent steps are to return the system to the following alignment:
» 1ECA in service on 1EDA.
e 1ECS in standby. -
2.13  Notify IAE to support returning 1ECA to service.
O Model W/O #91003518
O Other W/O OR W/R
NOTE: Do NOT continue until IAE support has arrived.
——— 2.14  Close the "AC INPUT" breaker on 1ECA.
——— 2.15 IAE adjust the output voltage on 1ECA to a level of 0.75 volts to 1.25 volts below the
IAE .
terminal voltage of 1IEBA.
——— 2.16 Close the "DC OUTPUT" breaker on 1ECA.
——— 2.17 Close IEDA-FO3A (Battery Charger 1ECA).
NOTE: The following step should be N/A'd if 1ECS is aligned to Battery 1EBC.
——— 2.18  Open 1EDS-F01B (Feeder To Dist Centers 1IEDA And 1EDC).
s 2.19 IAE adjust the output voltage on 1ECA to 2.21 times the number of connected cells on
' 1EBA (+2 VDC, -0 VDC).
—— 220 Verify 1ECA is supplying power to DIST. CTR. DC # 1EDA.
0O "DC OUTPUT" > 0 amps. (LECA)
O "BUS 1EDA VOLTAGE" 130 - 135 volts. (1IEDA)
2.21  Verify 1EDC is being supplied from one of the following:

O 1ECC and 1EBC.
OR
0 1ECS and 1EBC.

g
.
e
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——— —— 222 Open 1EDA-F03B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
NOTE: The following two steps should be N/A’d if 1ECS is aligned to Battery 1EBC.
———— 2.23 Remove the key from 1EDS-FO1B (Feeder To Dist Centers IEDA And 1EDC).
——— 2.24 Return the key to the WCC.
S5 2.25 Perform a Tech Spec assessment for required actions due to 1ECA being returned to service.
2.26 IF 1ECS was aligned to IEMXJ (trains cross-connected), perform the following:
SRO {PIP 96-1849}
[0 Ensure the TSAIL entry made per this enclosure is cleared.
O Perform a Tech Spec assessment for IRNLT7400 AND ORNLT7390 being returned to
service.
NOTE: 1ECS should be left energized and in standby per this procedure at all times unless
maintenance is to be performed on it.
2.27

Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions

— 1.1

Review the Limits and Precautions.

NOTE:

The only time 1ECS may be aligned per Enclosure 4.3 (Placing 1ECS in Standby Alignment
From 1IEMXA (Train A)) is during No Mode. Aligning 1ECS per Enclosure 4.3 (Placing
1ECS in Standby Alignment From 1IEMXA (Train A)) will result in Train B equipment being
powered from Train A.

1.2

— 13

— 14

Verify 1ECS is aligned per one of the following:

O Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
‘ OR
O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXIJ (Train B)) of this
. procedure. _ .

Verify 1ECB is aligned per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure.

Obtain kirk key #695 from WCC.

2. Procedure

NOTE:

If ECS is aligned to 1IEMX], the TSAIL entry for IECB will be for tracking.

SRO

SRO

2.3

24

Perform a Tech Spec assessment for required actions due to 1ECB being removed from
service.

IF 1ECS is aligned to IEMXA (trains cross-connected), ensure a TSAIL entry is made
requiring the completion of this enclosure before entering Mode 6 from No Mode.

Notify IAE to support 1ECB shutdown.

O Model W/O #91003522
{0 Other W/O OR W/R

Verify the appropriate incoming breaker to 1ECS is closed:

e Enclosure 4.3
1EMS-F01B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
s Enclosure 4.4 ‘
1EMS-FO1C (Incoming Bkr From MCC 1EMXJ-F04A) (Feeder B)
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NOTE: Do NOT continue until IAE support has arrived.

——— 2.5  IAE adjust the output voltage on 1ECS to a value of 0.75 volts to 1.25 volts below the
IAE :
terminal voltage of 1EBB.

NOTE: 1. The breaker in Step 2.6 is kirk keyed with output breaker to 1IEDA and 1EDC so only one
breaker can be closed at a time.

2. If 1ECS is aligned to LEMXA, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

— 26 Ensure 1EDS-FO1C (Feeder To Dist Centers lEDB And 1EDD) is closed.

— 27 Close 'EDB-F03B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus lEDb).

— 28 Open the "DC OUTPUT" breaker on 1ECB.

——— 2.9  TAE adjust output voltage on 1ECS to 2.21 times the lowest number of connected cells on:

O 1EBB (+2 VDC, -0 VDC)
OR
O 1EBD (if aligned) (+2 VDC, -0 VDC)

—— 2.10  Verfy 1ECS is supplying power to DIST. CTR. DC # 1EDB:

O "DC OUTPUT" >0 amps. (1ECS)
0O "BUS 1EDB VOLTAGE" 130 - 135 volts. (1IEDB)

——— 2.11 Open 1EDB-FO3A (Battery Charger 1ECB).

—— 2.12 Open the "AC INPUT" breaker on 1ECB.
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NOTE: 1. Atthis point, the system is aligned as follows:
¢ 1ECS is now in service on 1EDB.
¢ 1ECB is shutdown.
2. Subsequent steps are to return the system to the following alignment:
¢ 1ECB in service on 1EDB.
e 1ECS in standby.
2.13  Notify IAE to support returning 1ECB to service.
OO0 Model W/O #91003519
O Other W/O OR W/R
NOTE: Do NOT continue until IAE support has arrived.
—— 2.14  Close the "AC INPUT" breaker on 1ECB.
—— 2.15 IAE adjust the output voltage on 1ECB to a value of 0.75 volts to 1.25 volts below the
IAE .
terminal voltage of 1EBB.
—— 2.16 Close the "DC OUTPUT" breaker on 1ECB.
——— 2.17 Close 1IEDB-FO3A (Battery Charger IECB).
NOTE: The following step should be N/A'd if 1ECS is aligned to Battery 1EBD.
—— 2.18 Open 1EDS-FOIC (Feeder To Dist Centers 1IEDB And 1EDD):
5 2.19  IAE adjust the output voltage on 1ECB to 2.21 times the number of connected cells on
‘ 1EBB (+2 VDC, -0 VDC).
——— 220 Verify 1ECB is supplying power to DIST. CTR. DC # 1EDB.
0 "DC OUTPUT" > 0 amps. (1IECB)
O "BUS 1EDB VOLTAGE" 130 - 135 volts. (1IEDB)
2.21  Verify 1EDD is being supplied from one of the following:

O 1ECD and 1EBD.
OR
O 1ECS and 1EBD.
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—— —— 222 Open lEDB-F03B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus 1EDD).

NOTE: The following two steps should be N/A'd if 1ECS is aligned to Battery 1EBD.

—— 2.23  Remove the key from 1EDS-FOIC (Feeder To Dist Centers 1EDB And 1EDD).
—— 2.24 Retum the key to the WCC.

2.25 Perform a Tech Spec assessment for reciuired actions due to 1ECB being returned to service.

SRO

226 IF 1ECS was aligned to 1IEMXA (trains cross-connected), ensure the TSAIL entry made per

SRO - .
this enclosure is cleared.

NOTE: 1ECS should be left energized and in standby per this procedure at all times unless
maintenance is to be performed on it.

2.27 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions

— 11

Review the Limits and Precautions.

NOTE:

The only time 1ECS may be aligned per Enclosure 4.4 (Placing 1ECS in Standby Alignment
From 1EMXJ (Train B)) is during No Mode. Aligning 1ECS per Enclosure 4.4 (Placing
1ECS in Standby Alignment From 1EMXJ (Train B)) will result in Train A equipment being
powered from Train B.

12

— 13

— 14

Verify 1ECS is aligned per one of the following:

O Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR )
O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXIJ (Train B)) of this
procedure.

Verify 1ECC is aligned per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure.

Obtain kirk key #695 from WCC.

2. Procedure

NOTE:

If 1ECS is aligned to IEMXA, the TSAIL entry for IECC will be for tracking.

2.1

SRO

2.2
SRO

23

—

24

Perform a Tech Spec assessment for required actions due to IECC being removed from
service.

IF 1ECS is aligned to IEMXI (trains cross-connected), ensure a TSAIL entry is made
requiring the completion of this enclosure before entering Mode 6 from No Mode.

Notify IAE to support 1ECC shutdown.

0 Model W/O #91003522
[0 Other W/O OR W/R

Verify the appropriate incoming breaker to 1ECS is closed:

¢ Enclosure 4.3

1EMS-FO1B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
¢ Enclosure 4.4

1EMS-FO1C (Incoming Bkr From MCC 1EMXIJ-F04A) (Feeder B)
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NOTE: Do NOT continue until IAE support has arrived.

——— 2.5  IAE adjust the output voltage on 1ECS to a value of 0.75 volts to 1.25 volts below the
terminal voltage of 1IEBC.

NOTE: 1. The breaker in Step 2.6 is kirk keyed with output breaker to 1EDB and 1EDD so only
one breaker can be closed at a time.

2. If 1ECS is aligned to 1IEMX]J, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

_ — 26 Ensure 1EDS-FO1B (Feeder To Dist Centers 1IEDA And 1EDC) is closed.
_ 27 Close 1IEDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
_ — 238 Open the "DC OUTPUT" breaker on 1ECC.
— 29 IAE adjust output voltage on 1ECS to 2.21 times the lowest number of connected cells on:

O 1EBC (+2 VDC, -0 VDC)
OR
O 1EBA (if aligned) (+2 VDC, -0 VDC)

—— 2.10  Verify 1ECS is supplying power to DIST. CTR. DC # 1EDC.

O "DC OUTPUT" >0 amps. (1ECS)
O "BUS 1IEDC VOLTAGE" 130 - 135 volts. (IEDC)

—— —— 211 Open IEDC-F03A (Battery Charger 1ECC).

—— ——— 2.12  Open the "AC INPUT" breaker on 1ECC.
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NOTE: 1. Atthis point, the system is aligned as follows:
¢ 1ECS is now in service on 1EDC.
e 1ECC is shutdown.
2. Subsequent steps are to return the system to the following alignment:
e 1ECC in service on 1EDC.
e 1ECS in standby. '
2.13  Notify IAE to support returning 1IECC to service.
0 Model W/O #91003520
O Other W/O OR W/R
NOTE: Do NOT continue until IAE support has arrived.
—— —— 214 Close the "AC INPUT" breaker on 1ECC.
— 2.15 IAE adjust the output voltage on 1IECC to a value of 0.75 volts to 1.25 volts below the
IAE .
terminal voltage of 1EBC.
—— —— 2.16 Close the "DC OUTPUT" breaker on 1ECC.
_— 2 1‘7 Close 1EDC-FO3A (Battery Charger 1ECC).
NOTE: The following step should be N/A'd if 1ECS is aligned to Battery 1EBA.
— —— 218 Open IEDS-FO1B (Feeder To Dist Centers 1IEDA And 1EDC).
5 2.19 IAE adjust the output voltage on 1ECC to 2.21 times the number of connected cells on
1EBC (+2 VDC, -0 VDC).
—— 220 Verify 1ECC is supplying power to DIST. CTR. DC # 1EDC.
O "DC OUTPUT" > 0 amps. (IECC)
O "BUS 1EDC VOLTAGE" 130 -135 volts. (IEDC)
221 Verify 1EDA is being supplied from one of the following:

O 1ECA and 1EBA.
OR
O 1ECS and 1IEBA.
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—— —— 222 Open IEDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).

NOTE: The following two steps should be N/A'd if 1ECS is aligned to Battery 1IEBA.

——— 2.23 Remove the key from 1EDS-FO1B (Feeder To Dist Centers 1EDA And 1EDC).

——— 2.24 Return the key to the WCC.

5 2.25 Perform a Tech Spec assessment for required actions due to 1ECC being returned to service.

226 IF IECS was aligned to 1IEMXJ (trains cross-connected), ensure the TSAIL entry made per

SRO - .
this enclosure is cleared.

NOTE: 1ECS should be left energized and in standby per this procedure at all times unless
maintenance is to be performed on it.

2.27 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions

— 1.1 Review the Limits and Precautions.

NOTE: The only time 1ECS may be aligned per Enclosure 4.3 (Placing 1ECS in Standby Alignment
From 1IEMXA (Train A)) is during No Mode. Aligm'ng 1ECS per Enclosure 4.3 (Placing

1ECS in Standby Ahgnmcnt From 1EMXA (Train A)) will result in Train B equipment being
powered from Train A. -

1.2 Verify 1ECS is aligned per one of the following:

O Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1IEMXA (Train A))
OR

O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure.

—— 1.3 Verify 1ECD is aligned per Enclosure 4.1 (Battery Charger Startup
(1IECA, 1ECB, 1ECC, 1ECD)) of this procedure.

—— 1.4 Obtain kirk key #695 from WCC.

2. Procedure

L)

NOTE: If 1ECS is aligned to 1IEMXJ, the TSAIL entry for 1IECD will be for tracking.

2.1  Perform a Tech Spec assessment for required actions due to 1ECD being removed from

SRO .
service.

IF 1ECS is aligned to 1IEMXA (trains cross-connected), perform the following:

SRO {PIP 96-1849}

O Ensure a TSAIL entry is made requiring the completion of this enclosure before entering
Mode 6 from No Mode.

O Declare IRNLT7370 AND ORNLT7360 inoperable. Refer to Tech Spec 3.3.2 for
appropriate action.

2.3 Notify IAE to support 1IECD shutdown.

O Model W/O #91003522
[0 Other W/O OR W/R

vy £
P
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Verify the appropriate incoming breaker to 1ECS is closed:

e Enclosure 4.3

1EMS-FO1B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
¢ Enclosure 4.4

1EMS-FO1C (Incoming Bkr From MCC 1EMXJ-F04A) (Feeder B)

NOTE:

Do NOT continue until IAE support has arrived.

C— 25
IAE

TAE adjust the output voltage on 1ECS to a value of 0.75 volts to 1.25 volts below 1IEBD
terminal voltage.

NOTE:

1. The breaker in Step 2.6 is kirk keyed with output breaker to 1IEDA and 1EDC so only one

breaker can be closed at a time.

2. If 1ECS is aligned to IEMXA, an alarm will be received on 1AD-11, I/6 "STBY

CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

— 2.6
— 27
— 2.8

— 29

— 2.10

— 2.11

— 212

Ensure 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD) is closed.

Close 1EDD-F03B (125 VDC Bus 1EDD Tie Bkr To 125 VDC Bus 1EDB).

Open the "DC OUTPUT" breaker on 1ECD.

IAE adjust output voltage on 1ECS to 2.21 times the lowest number of connected cells on:

O 1EBD (+2 VDC, -0 VDC)
OR
O 1EBB (if aligned) (+2 VDC, -0 VDC) -

Verify 1ECS is supplying power to DIST. CTR. DC # 1EDD.

0 "DC OUTPUT" > 0 amps. (1ECS)
00 "BUS 1IEDD VOLTAGE" 130 - 135 volts. (1EDD)

Open 1EDD-FO3A (Battery Charger 1ECD).

Open the "AC INPUT" breaker on 1ECD.
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NOTE: 1. Atthis point, the system is aligned as follows:
e 1ECS is now in service on 1EDD.
e 1ECD is shutdown.
2. Subsequent steps are to return the system to the following alignment:
e 1ECD in service on 1EDD.
e 1ECS in standby.
2.13  Notify IAE to support returning 1ECD to service.
O Model W/O #91003521
O Other W/O OR W/R
NOTE: Do NOT continue until IAE support has arrived.
——— 2.14  Close the "AC INPUT" breaker on 1ECD.
——— 2.15 IAE adjust the output voltage on 1ECD to a value of 0.75 volts to 1.25 volts below the
IAE .
terminal voltage of 1EBD.
——— 2.16  Close the "DC OUTPUT" breaker on 1ECD.
—— 2.17 Close IEDD-FO3A (Battery Charger 1ECD).
NOTE: The following step should be N/A'd if 1ECS is aligned to Battery 1EBB.
——— 2.18 Open 1EDS-FOIC (Feeder To Dist Centers 1IEDB And 1EDD).
——E— 2.19 IAE adjust the output voltage on 1ECD to 2.21 times the number of connected cells on
' 1EBD (+2 VDC, -0 VDC).
—— 220  Verify 1ECD is supplying power to DIST. CTR. DC # 1EDD.
0O "DC OUTPUT" > 0 amps. (1IECD)
00 "BUS 1EDD VOLTAGE" 130 - 135 volts. (LEDD)
2.21

Verify 1EDB is being supplied from one of the following:

O 1ECB and IEBB.
OR
O 1ECS and 1EBB.
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—— ——— 222 Open 1EDD-F03B (125 VDC Bus 1EDD.Tie Bkr To 125 VDC Bus 1EDB).
NOTE: The following two steps should be N/A'd if 1ECS is aligned to Battery 1EBB.
——— 2.23 Remove the key from 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).
—— 2.24 Return the key to the WCC.
™ 2.25 Perform a Tech Spec assessment for required actions due to 1ECD being returned to service.
G 226 IF 1ECS was aligned to IEMXA (trains cross-connected), perform the following:
{PIP 96-1849}
O Ensure the TSAIL entry made per this enclosure is cleared.
O Perform a Tech Spec assessment for IRNLT7370 AND ORNLT7360 being returned to
service. '
NOTE: 1ECS should be left energized and in standby per this procedure at all times unless
maintenance is to be performed on it.
2.27 Do NOT file this enclosure in the Control Copy folder of this procedure.




Enclosure 4.9 * opr1/a76350/008
1EIA Shutdown and Return to Service Page 1 of 3

1. Initial Conditions

— 1.1

— 12

— 13

—_ 14

Review the Limits and Precautions.

Verify 1EIA is in service per Enclosure 4.2 (Inverter Startup (1EIA, 1EIB, 1EIC, 1EID)) of
this procedure.

Verify 1VRD is energized and NOT supplying an inverter’s load.

Obtain kirk key #684 for 1VRD from the WCC.

2. Procedure

NOTE: Tech Specs 3.8.7 and 3.8.8 should be referred to for operability requirements.
55 2.1 Perform Tech Spec assessment for required actions due to 1EIA shutdown.
2.2 Declare channels IRNLT7400 AND ORNLT7390 inoperable. Refer to Tech Spec 3.3.2 for
SRO appropriate action. {PIP 95-1809}
NOTE: Kirk key interlock prohibits closing of more than one inverter supply breaker from 1VRD.
——— 2.3 Close 1VRD-F01B (Inverter 1EIA Alternate Supply).
—— 24  Close the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL BYPASS
SWITCH 1EMA. ' :
—— 2.5 Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMA is in the
"ON" position.
NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written

to repair it, but the procedure may be continued.

Verify the "IN SYNC" indicator lamp is illuminated on either MANUAL BYPASS
SWITCH 1EMA or 1EIA.

Verify the "ALTERNATE SOURCE LOW VOLTAGE" lamp on MANUAL BYPASS
SWITCH 1EMA is NOT illuminated.

Verify the "ALT SOURCE OFF FREQUENCY" lamp on 1EIA is NOT illuminated.

Verify the "ALTERNATE SOURCE AC INPUT" meter on MANUAL BYPASS
SWITCH 1EMA is reading 59.4 - 60.3 Hz.
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——— —— 2,10 Tum the "MANUAL BYPASS SWITCH" on MANUAL BYPASS SWITCH 1EMA to the
"ALTERNATE SOURCE TO LOAD" position.

—— 2.11  Verify the "ALTERNATE SOURCE SUPPLYING LOAD" light illuminates on 1EIA.
——— 2.12 Verify the load was transferred from 1EJA to 1VRD as follows:

0O "INVERTER OUTPUT" amps 0. (1EIA)
O "SYSTEM OUTPUT" amps > 0. (IEMA)
O "SYSTEM OUTPUT" voltage 118 - 125V. (1IEMA)

2.13  IF IAE requests a frequency adjustment on 1EIA, perform the following:

———— 2.13.1  Place the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMA
in the "OFF" position.

—— 2.13.2  Notify IAE that 1EIA is ready for frequency adjustment.

—— 2.13.3  WHEN the frequency corrections on 1EIA are complete, place the "SYNC
SELECTOR" switch on MANUAL BYPASS SWITCH 1EMA in the "ON"
position.

——— ——— 2.14  Open the "INVERTER OUTPUT" breaker on 1EIA.
—— —— 2.15 Openthe "BATTERY INPUT" breaker on 1EIA.

2.16 Open 1EDA-FO3C (Inverter 1EIA).

NOTE: 1. Atthis point, IERPA is being supplied by 1VRD, 1EIA is shutdown.

2. Subsequent steps are to return 1EIA to service.

———— —— 2.17 Close 1EDA-FO3C (Inverter 1EIA).

2.18  Verify the "LOW DC VOLTAGE" light is NOT illuminated on Inverter 1EIA.

NOTE: Step 2.20 must be performed immediately after Step 2.19 is completed. Failure to close the
"BATTERY INPUT" breaker immediately after the "PRE-CHARGE" pushbutton is released
may result in blown inverter input fuses.

—— 2.19 Depress the "PRE—CHARGE" pushbutton on 1EIA until the "PRE-CHARGE" indicator
lamp has been illuminated for a minimum of 5 seconds.

——— —— 220 Close the "BATTERY INPUT" breaker on 1EIA.
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—— 221 Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH LEMA is in the
“ON" position.

——— 222 Verify the following on 1EIA: |

O "INVERTER OUTPUT" amps 0.
0O "INVERTER OUTPUT" voltage 118 - 125V.
0 "INVERTER OUTPUT" frequency 59.4 - 60.3 Hz.

—— 223 Close the "INVERTER OUTPUT" breaker on 1EIA.

NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.

——— 224 Verify the "IN SYNC" light is illuminated on either MANUAL BYPASS SWITCH 1EMA
or'1EIA.

——— 225 Place the "MANUAL BYPASS SWITCH" on MANUAL BYPASS SWITCH 1EMA to the
"NORMAL OPERATION" position.

——— 226  Verify the output volts and amps on 1EIA read the same as system output volts amps on
MANUAL BYPASS SWITCH 1EMA.

—— 227 Openthe "ALTERNATE SOURCE AC INPUT" breaker on MANUAL BYPASS
SWITCH 1EMA.

—— 228 Open 1VRD-FO1B (Inverter 1EIA Alternate Supply).

2.29 Perform a Tech Spec assessment for required actions due to 1EIA being returned to service.

SRO

2.30 Perform a Tech Spec assessment for IRNLT7400 AND ORNI=T7390 being returned to

SRO service. {PIP 95-1809}

2.31 Return kirk key for 1VRD to the WCC.

NOTE: 1EIA is now returned to service per Enclosure 4.2 (Inverter Startup (1EIA, 1EIB, 1EIC,
1EID)).

2.32 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions
— 1.1 Review the Limits and Precautions.

— 12 Verify 1EIB is in service per Enclosure 4.2 (Inverter Startup (1EIA, 1EIB, 1EIC, 1EID)) of
this procedure.

—— 1.3 Verify IVRD is energized and NOT supplying an inverter’s load.
—— 1.4 Obtain kirk key #684 for 1VRD from the WCC.

2. Procedure

NOTE: Tech Specs 3.8.7 and 3.8.8 should be referred to for operability requirements.

=0 2.1  Perform Tech Spec assessment for required actions due to 1EIB shutdown.

NOTE: Kirk key interlock prohibits closing of more than one inverter supply breaker from [ VRD.

—_ 22 Close 1VRD-FO1D (Inverter 1EIB Alternate Supply).

— 23 Close the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL BYPASS
SWITCH 1EMB.

—— 24 Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMB is in the
"ON" position.

NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.

— 25 Verify the "IN SYNC" indicator lamp is illuminated on either MANUAL BYPASS
SWITCH 1EMB or 1EIB.

— 26 Verify the "ALTERNATE SOURCE LOW VOLTAGE" lamp on MANUAL BYPASS
SWITCH 1EMB is NOT illuminated.

— 2.7 Verify the "ALT SOURCE OFF FREQUENCY" lamp on 1EIB is NOT illuminated.

—— 2.8 Verify the "ALTERNATE SOURCE AC INPUT" meter on MANUAL BYPASS
SWITCH 1EMB is reading 59.4 - 60.3 Hz.

— 29 Turn the "MANUAL BYPASS SWITCH" on MANUAL BYPASS SWITCH 1EMB to the
"ALTERNATE SOURCE TO LOAD" position.
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——— 210 Verify the "ALTERNATE SOURCE SUPPLYING LOAD" light illuminates on 1EIB.
211 Verify the load was transferred from 1EIB to 1VRD as follows:
O "INVERTER OUTPUT" amps 0. (1EIB)
O "SYSTEM OUTPUT" amps > 0. (1IEMB)
O "SYSTEM OUTPUT" voltage 118 - 125V. (1IEMB)
2.12  IF IAE requests a frequency adjustment on 1EIB, perform the following:
—— 2.12.1  Place the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMB
in the "OFF" position.
—— 2.12.2  Notify IAE that 1EIB is ready for frequency adjustment. .
—— 2.12.3  WHEN the frequency corrections on 1EIB are complete, place the "SYNC
SELECTOR" switch on MANUAL BYPASS SWITCH 1EMB in the "ON" ,
position.
—— —— 213 Open the "INVERTER OUTPUT" breaker on 1EIB.
—— —— 2.14 Open the "BATTERY INPUT" breaker on 1EIB.
—— —— 2.15 Open IEDB-FO3C (Inverter 1EIB).
NOTE: 1. Atthis point, IERPB is being supplied by 1VRD, 1EIB is shutdown.
2. Subsequent steps are to return 1EIB to service.
—— ——— 2.16 Close 1IEDB-F03C (Inverter 1EIB).
2.17  Verify the "LOW DC VOLTAGE" light is NOT illuminated on 1EIB.

NOTE: Step 2.19 must be performed immediately after Step 2.18 is completed. Failure to close the
"BATTERY INPUT" breaker immediately after the "PRE-CHARGE" pushbutton is released
may result in blown inverter input fuses.

——— 2.18 Depress the "PRE-CHARGE" pushbutton on 1EIB until the "PRE-CHARGE" indicator
lamp has been illuminated for a minimum of 5 seconds.
—— ——— 2,19 Close the "BATTERY INPUT" breaker on 1EIB.
—— 220 Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMB is in the

"ON" position.
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—— 221  Verify the following on 1EIB:
O "INVERTER OUTPUT" amps 0.
0O "INVERTER OUTPUT" voltage 118 - 125V.
O "INVERTER OUTPUT" frequency 59.4 - 60.3 Hz.
2.22 Close the "INVERTER OUTPUT" breaker on 1EIB.
NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.
——— 223 Verify the "IN SYNC" light is illuminated on either MANUAL BYPASS SWITCH 1EMB
or 1EIB. -
—— 224 Place the "MANUAL BYPASS SWITCH" on MANUAL BYPASS SWITCH 1EMB to the
"NORMAL OPERATION" position.
——— 2.25  Verify the output volts and amps on 1EIB read the same as system output volts amps on
MANUAL BYPASS SWITCH 1EMB.
——— 226 Openthe "ALTERNATE SOURCE AC INPUT" breaker on MANUAL BYPASS
SWITCH 1EMB.
——— 2.27 Open 1VRD-FOID (Inverter 1EIB Alternate Supply).
5 2.28 Perform a Tech Spec assessment for required actions due to 1EIB being returned to service.
2.29 Retumn kirk key for IVRD to the WCC.
NOTE: 1EIB is now returned to service per Enclosure 4.2 (Inverter Startup (1EIA, 1EIB, 1EIC,
1EID)). -
2.30 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Imitial Conditions

— 11

—_— 12

— 13

— 14

Review the Limits and Precautions.

Verify 1EIC is in service per Enclosure 4.2 (Inverter Startup (1EIA, 1EIB, 1EIC, 1EID)) of
this procedure.

Verify 1VRD is energized and NOT supplying an inverter’s load.

Obtain kirk key #684 for 1VRD from the WCC.

2. Procedure

NOTE: Tech Specs 3.8.7 and 3.8.8 should be referred to for operability requirements.
55 2.1  Perform Tech Spec assessment for required actions due to 1EIC shutdown.
NOTE: Kirk key interlock prohibits closing of more than one inverter supply breaker from 1VRD.
——— 22 Close 1VRD-FOIC (Inverter 1EIC Alternate Supply).
——— 2.3 Close the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL BYPASS
SWITCH 1EMC.
—— 24 Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMC is in the
"ON" position.
NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued. -
—— 2.5  Verify the "IN SYNC" indicator lamp is illuminated on either MANUAL BYPASS
SWITCH 1EMC or 1EIC.
—— 2.6 Verify the "ALTERNATE SOURCE LOW VOLTAGE" lamp on MANUAL BYPASS
SWITCH 1EMC is NOT illuminated.
—— 2.7 Verify the "ALT SOURCE OFF FREQUENCY" lamp on 1EIC is NOT illuminated.
— 2.8 Verify the "ALTERNATE SOURCE AC INPUT" meter on MANUAL BYPASS
SWITCH 1EMC is reading 59.4 - 60.3 Hz.
——— 2.9  Turmn the "MANUAL BYPASS SWITCH" on MANUAL BYPASS SWITCH 1EMC to the

"ALTERNATE SOURCE TO LOAD" position.

LS
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——— 2.10  Verify the "ALTERNATE SOURCE SUPPLYING LOAD" light illuminates on 1EIC.
— 2.11  Verify the load was transferred from 1EIC to 1VRD as follows:

O "INVERTER OUTPUT" amps 0. (1EIC)
0 "SYSTEM OUTPUT" amps > 0. (1IEMC)
O "SYSTEM OUTPUT" voltage 118 - 125V. (1IEMC)

2.12  IF IAE requests a frequency adjustment on 1EIC, perform the following:

—— 2.12.1  Place the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMC
in the "OFF" position.

—— 2.12.2  Notify IAE that 1EIC is ready for frequency adjustment.

—— 2.12.3  WHEN the frequency corrections on 1EIC are complete, place the "SYNC
SELECTOR" switch on MANUAL BYPASS SWITCH 1EMC in the "ON"
position.

—— 2.13  Open the "INVERTER OUTPUT" breaker on 1EIC.
—— 2.14  Open the "BATTERY INPUT" breaker on 1EIC.

—— 2.15 Open 1EDC-FO3C (Inverter 1EIC).

NOTE: 1. Atthis point, IERPC is being supplied by 1VRD, 1EIC is shutdown.

2. Subsequent steps are to return 1EIC to service.

—— 2.16  Close 1IEDC-FO3C (Inverter 1EIC).

2.17  Verify the "LOW DC VOLTAGE" light is NOT illuminated on Inverter 1EIC.

NOTE: Step 2.19 must be performed immediately after Step 2.18 is completed. Failure to close the
"BATTERY INPUT" breaker immediately after the "PRE-CHARGE" pushbutton is released
may result in blown inverter input fuses.

—— 2.18 Depress the "PRE-CHARGE" pushbutton on 1EIC until the "PRE-CHARGE" indicator
lamp has been illuminated for a minimum of 5 seconds.

—— 2.19 Close the "BATTERY INPUT" breaker on 1EIC.

—— 2.20  Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMC is in the
"ON" position.
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2.21 Verify the following on 1EIC: R
O "INVERTER OUTPUT" amps 0.
0 “INVERTER OUTPUT" voltage 118 - 125V.
O "INVERTER OUTPUT" frequency 59.4 - 60.3 Hz.
—_ 222 Close the "INVERTER OUTPUT" breaker on 1EIC.
NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.
— 223 Verify the "IN SYNC" light is illuminated on either MANUAL BYPASS SWITCH 1EMC
or 1EIC. .
— 224 Place the "MANUAL BYPASS SWITCH" on MANUAL BYPASS SWITCH 1EMC to the
"NORMAL OPERATION" position.
225 Verify the output volts and amps on 1EIC read the same as system output volts and amps on
MANUAL BYPASS SWITCH 1EMC.
226 Open the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL BYPASS
SWITCH 1EMC.
—— 227 Open 1VRD-FO1C (Inverter 1EIC Alternate Supply).
<5 228 Perform a Tech Spec assessment for required actions due to 1EIC being returned to service.
2.29 Return kirk key for 1VRD to the WCC.
NOTE: | LEIC is now returned to service per Enclosure 4.2 (Inverter Startup (1EIA, 1EIB, 1EIC,
1EID)).
230 Do NOT file this enclosure in the Control Copy folder of this procedure.

ey
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1. Initial Conditions

— L1

— 12

— 13

— 14

Review the Limits and Precautions.

Verify 1EID is in service per Enclosure 4.2 (Inverter Startup (1EIA, 1EIB, 1EIC, 1EID)) of
this procedure.

Verify 1VRD is energized and NOT supplying an inverter’s load.

Obtain kirk key #684 for-1VRD from the WCC.

2. Procedure

NOTE: Tech Specs 3.8.7 and 3.8.8 should be referred to for operability requirements.
<5 2.1 Perform Tech Spec assessment for required actions due to 1EID shutdown.
22 Declare channels IRNLT7370 AND ORNLT7360 inoperable. Refer to Tech Spec 3.3.2 for
SRO appropriate action. {PIP 95-1809}
NOTE: Kirk key interlock prohibits closing of more than one inverter supply breaker from 1VRD.
— 23 Close 1VRD-FO1E (Inverter 1EID Alternate Supply).
—— 24 Close the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL BYPASS
SWITCH 1EMD.
——— 2.5 Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMD is in the
"ON" position.
NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair 1t, but the procedure may be continued.
——— 2.6 Verify the "IN SYNC" indicator lamp is illuminated on either MANUAL BYPASS
SWITCH 1EMD or 1EID.
—— 2.7 Verify the "ALTERNATE SOURCE LOW VOLTAGE" lamp on MANUAL BYPASS
SWITCH 1EMD is NOT illuminated.
——— 2.8 Verify the "ALT SOURCE OFF FREQUENCY" lamp on 1EID is NOT illuminated.
—— 29  Verify the "ALTERNATE SOURCE AC INPUT" meter on MANUAL BYPASS

SWITCH 1EMD is reading 59.4 - 60.3 Hz.
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210 Tum the "MANUAL BYPASS SWITCH" o MANUAL BYPASS SWITCH 1EMD to the
"ALTERNATE SOURCE TO LOAD" position.

——— 2.11  Verify the "ALTERNATE SOURCE SUPPLYING LOAD" light illuminates on 1EID.
—— 2.12 Verify the load was transferred from 1EID to 1'VRD as follows:

O "INVERTER OUTPUT" amps 0. (1EID)
O "SYSTEM OUTPUT" amps > 0. (1EMD)
O "SYSTEM OUTPUT" voltage 118 - 125V. (IEMD)

2.13  IF IAE requests a frequency adjustment on 1EID, perform the following:

——— 2.13.1  Place the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMD
in the "OFF" position.

—— 2.132  Notify IAE that 1EID is ready for frequency adjustment.

—— 2.133  WHEN the frequency corrections on 1EID are complete, place the “SYNC
SELECTOR" switch on MANUAL BYPASS SWITCH 1EMD in the "ON"

position.
— —— 2.14 Openthe "INVERTER OUTPUT" breaker on 1EID.
——— ——— 215 Openthe "BATTERY INPUT" breaker 1EID .

2.16 Open 1IEDD-F03C (Inverter 1EID).

NOTE: 1. Atthis point, IERPD is being supplied by 1VRD, 1EID is shutdown.

2. Subsequent steps are to return 1EID to service.

[ 2.17 Close 1EDD-F03C (Inverter 1EID).

2.18  Verify the "LOW DC VOLTAGE" light is NOT illuminated on Inverter 1EID.

NOTE: Step 2.20 must be performed immediately after Step 2.19 is completed. Failure to close the
"BATTERY INPUT" breaker immediately after the "PRE-CHARGE" pushbutton is released
may result in blown inverter input fuses.

——— 2.19 Depress the "PRE-CHARGE" pushbutton on 1EID until the "PRE-CHARGE" indicator
lamp has been illuminated for a minimum of 5 seconds.

— ——— 220 Close the "BATTERY INPUT" breaker on 1EID.
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—— 2.21  Verify the "SYNC SELECTOR" switch on MANUAL BYPASS SWITCH 1EMD is in the
"ON" position.
—— 2.22 Verify the following on 1EID:
O "INVERTER OUTPUT" amps 0.
[0 "INVERTER OUTPUT" voltage 118 - 125V.
00 "INVERTER OUTPUT" frequency 59.4 - 60.3 Hz.
2.23  Close the "INVERTER OUTPUT" breaker on 1EID.
NOTE: Both lamps come from the same source. If one lamp is out, a work request should be written
to repair it, but the procedure may be continued.
—— 2.24  Verify the "IN SYNC" light is illuminated on either MANUAL BYPASS SWITCH 1EMD
or 1EID.
—— 2.25  Place the "MANUAL BYPASS SWITCH" on MANUAL BYPASS SWITCH 1EMD to the
"NORMAL OPERATION" position.
—— 2.26  Verify the output volts and amps on 1EID read the same as system output volts and amps on
MANUAL BYPASS SWITCH EMD.
—— 227  Open the "ALTERNATE SOURCE AC INPUT" breaker on MANUAL BYPASS
SWITCH 1EMD.
—— 2.28 Open 1VRD-FOIE (Inverter 1EID).
—— 2.29  Perform a Tech Spec assessment for required actions due to 1EID being returned to service.
2.30  Perform a Tech Spec assessment for IRNLT7370 AND ORNLT7360 being returned to
SRO . -
service. {PIP 95-1809)
—— 2.31  Retum kirk key for 1VRD to the WCC.
NOTE: 1EID is now returned to service per Enclosure 4.2 (Inverter Startup (1EIA, 1EIB, 1EIC,
1EID)).
232 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions

— 1.1

— 12

Review the Limits and Precautions.

Verify 1ECA is aligned per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure.

NOTE:

The only time 1ECS may be aligned per Enclosure 4.4 (Placing 1ECS in Standby Alignment
From 1EMX]J (Train B)) is during No Mode. Aligning 1ECS per Enclosure 4.4 (Placing

1ECS in Standby Alignment From 1EMXJ (Train B)) will result in Train A equipment being
powered from Train B.

1.3

— 14

— 15

Verify 1ECS is aligned per one of the following:

O Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR

O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure.

Verify JAE has determined an equalizing charge is required on 1EBA.

Obtain kirk key #695 from the WCC.

2. Procedure

NOTE:

Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.

2.1

SRO

SRO

23

Perform Tech Spec assessment for required actions due to 1IEBA equalize charge.

IF 1ECS is aligned to 1IEMX]J (trains cross-connected), perform the following:
{PIP 96-1849}

O Ensure a TSAIL entry is made requiring the completion of this enclosure before entering
Mode 6 from No Mode.

O Declare 1IRNLT7400 AND ORNLT7390 inoperable. Refer to Tech Spec 3.3.2 for
appropriate action.

Verify the appropriate incoming breaker to 1ECS is closed:

e Enclosure 4.3

1EMS-F01B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
¢ Enclosure 4.4

1EMS-F01C (Incoming Bkr From MCC 1EMXJ-F04A) (Feeder B)

Y
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NOTE: [IAE will make all adjustments to chargers and record all readings.

Verify the DC output voltage on 1ECS is within £ 5 volts of the voltage on DIST CTR. DC
# 1EDA.

— 2

F=N

NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to 1EDB
and 1EDD so only one breaker can be closed at a time.

2. If 1ECS is aligned to 1IEMX]J, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

— 25 Close 1EDS-FO1B (Feeder To Dist Centers IEDA And 1EDC).

—— 2.6 Close IEDA-FO03B (125 VDC Bus [IEDA Tie Bkr To 125 VDC Bus 1EDC).
— 27 Verify 1EDA and 1EDC voltages are within + 5 volts of each other.

—— 2.8 Close IEDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
—— 2.9  Open IEDA-F02B (Main Breaker).

2.10  IAE make necessary adjustments to 1ECA in preparation for placing 1EBA on
IAE "EQUALIZE".

2.11  Place the "FLOAT-EQUALIZE" switch for 1IECA (located inside the charger door) to
"EQUALIZE".

NOTE: If the voltage is NOT in the range given, the IAE Supervisor should be notified so corrective
action can be taken.

—— 212 Verify the DC output voltage on 1ECA to be 142.05 - 147.05 volts.
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NOTE: o At this point, 1EBA is on equalize chérgé from 1ECA. 1EDA and 1EDC are tied
together and 1ECS is supplying 1IEDA/1EDC.
. IAE will determine the length of time for equalize charge.
. Subsequent steps align 1EBA for constant current charge (if requested by IAE) and
return to normal alignment.
——— 2.13  Place the "FLOAT-EQUALIZE" switch for 1IECA (located inside the charger door) to
"FLOAT".
2.14 IF requested by IAE, charge 1EBA using the constant current charger as follows:
— —— 2141 Open 1EDA-FO2A (Battery 1EBA).
—— 2.142  Have IAE connect the constant current charger to 1EBA.
NOTE: IAE will determine the length of time for constant current charge.
—— 2.143  Have IAE disconnect the constant current charger from 1EBA.
——— —— 2144  Close 1EDA-F02A (Battery IEBA).
—— 2.15  Verify the output voltage on 1ECA to be within + 5 volts of the DC voltage on DIST. CTR.
DC # 1EDA.
—— 2.16 Close 1IEDA-F02B (Main Breaker).
——— 2.17 Open 1EDA-F03B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
—— 2.18 Verify 1ECA is supplying power to DIST. CTR. DC # 1EDA:
| O "DC OUTPUT" > 0 amps. (1IECA)
O "BUS 1EDA VOLTAGE" 130 - 135 volts. (IEDA)
—— 2.19 Open 1EDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
——— 220 Open 1EDS-F01B (Feeder To Dist Centers IEDA And 1EDC).
——— 221 Remove the key from 1EDS-FO1B (Feeder To Dist Centers 1IEDA And 1EDC).
—— 2.22  Return the key to the WCC.
2.23 Perform Tech Spec assessment for required actions due to 1EBA return to service

SRO
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224 IF 1ECS was aligned to IEMXJ (trains cross-connected), perform the following:
SRO {PIP 96-1849}

O Ensure the TSAIL entry made per this enclosure is cleared.
O Perform a Tech Spec assessment for IRNLT7400 AND ORNLT7390 being returned to

service.

NOTE: 1. Equalize charge on 1EBA is complete and 1ECA and 1EBA are returned to service
on 1EDA per Enclosure 4.1 (Battery Charger Startup (1ECA, 1ECB, 1ECC, 1ECD)).

2. 1ECS is returned to standby alignment per Enclosure 4.3 (Placing 1ECS in Standby
Alignment From 1EMXA (Train A)) or Enclosure 4.4 (Placing 1ECS in Standby .
Alignment From 1EMXJ (Train B)).

2.25 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Imitial Conditions

— 11

— 12

Review the Limits and Precautions.

Verify 1ECB is aligned per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure.

NOTE:

The only time 1ECS may be aligned per Enclosure 4.3 (Placing 1ECS in Standby Alignment
From 1EMXA (Train A)) is during No Mode. Aligning 1ECS per Enclosure 4.3 (Placing
1ECS in Standby Alignment From 1EMXA (Train A)) will result in Train B equipment being
powered from Train A.

1.3

— 14

— 15

Verify 1ECS is aligned per one of the following:

[0 Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR
O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure.

Verify IAE has determined an equalize charge is required on 1EBB.

Obtain kirk key #695 from the WCC.

2. Procedure

NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.
<0 Perform Tech Spec assessment for required actions due to 1EBB equalize charge.
S50 IF 1ECS is aligned to IEMXA (trains cross-connected), ensure a TSAIL entry is made
requiring the completion of this enclosure before entering Mode 6 from No Mode.
2.3 Verify the appropriate incoming breaker to 1ECS is closed:

¢ Enclosure 4.3

1EMS-F01B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
e Enclosure 4.4

1EMS-F01C (Incoming Bkr From MCC 1EMXIJ-F04A) (Feeder B).
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NOTE: IAE will make all adjustments to chargers and record all readings.

—— 24 Verify the DC output voltage on 1ECS is within * 5 volts of the voltage on DIST. CTR DC
# 1EDB.

NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to IEDA
and 1EDC so only one breaker can be closed at a time.

2. If 1ECS is aligned to IEMXA, an alarm will be received on 1AD-1 1,16 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

— 25 Close 1EDS-FO1C (Feeder To Dist Centers 1IEDB And 1EDD).

—— 2.6 Close 1EDB-F03B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus [EDD).
— 27 Verify 1EDB and 1EDD voltages are within + 5 volts of each other.

—— 2.8 Close 1EDD-FO3B (125 VDC Bus 1EDD Tie Bkr To 125 VDC Bus [EDB).
—_ 29 Open 1EDB-F02B (Main Breaker).

2.10  IAE make necessary adjustments to 1ECB in preparation for placing 1EBB on
IAE "EQUALIZE".

—— 2.11  Place the "FLOAT-EQUALIZE" switch for 1ECB (located inside the charger door) to
"EQUALIZE".

NOTE: If the voltage is NOT in the range given, the IAE Supervisor should be notified so corrective
action can be taken.

——— 212 Verify the DC output voltage on 1ECB to be 142.05 - 147.05 volts.
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NOTE: o At this point, 1EBB is on cqualizé'chai"gc from 1ECB. 1EDB and 1EDD are tied

together and 1ECS is supplying LIEDB/1EDD. b

. IAE will determine the length of time for equalize charge.

) Subsequent steps align 1EBB for constant current charge (if requested by IAE) and
return to normal alignment.

——— 2.13  Place the "FLOAT-EQUALIZE" switch for l.ECB (located inside the charger door) to
"FLOAT".
2.14  IF requested by IAE, charge 1EBB using the constant current charger as follows:

— —— 2141  Open IEDB-F02A (Battery 1EBB).

—_— 2:14.2 Have IAE connect the constant current charger to 1EBB.

NOTE: IAE will determine the length of time for constant current charge.

—— 2.143  Have IAE disconnect the constant current charger from 1EBB.

—— —— 2.144  Close 1IEDB-F02A (Battery 1EBB).

SRO

2.15

2.16

2.17

2.18

2.19

2.20

2.21

222

2.23

Verify the output voltage on 1ECB to be within + 5 volts of the DC voltage on DIST. CTR.
DC # 1EDB.

Close 1EDB-F02B (Main Breaker).
Open 1EDB-FO03B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus 1EDD).
Verify 1ECB is supplying power to DIST. CTR. DC # 1EDB.

O "DC OUTPUT" > 0 amps. (1IECB)
O "BUS 1EDB VOLTAGE" 130 - 135 volts. (IEDB)

Open 1EDD-F03B (125 VDC Bus 1EDD Tie Bkr To 125 VDC Bus 1EDB).
Open 1EDS-FO1C (Feeder To Dist Centers 1IEDB And 1EDD).

Remove the key from 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).
Return the key to the WCC.

Perform Tech Spec assessment for required actions due to 1EBB return to service.

2,
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IF 1ECS was aligned to IEMXA (trains cross-connected), ensure the TSAIL entry made per
this enclosure is cleared.

NOTE:

1. Equalize charge on 1EBB is complete and 1ECB and 1EBB are returned to service
on 1EDB per Enclosure 4.1 (Battery Charger Startup (1IECA, 1ECB, 1ECC, 1ECD)).

2. 1ECS is returned to standby alignment per Enclosure 4.3 (Placing 1ECS in Standby
Alignment From 1EMXA (Train A)) or Enclosure 4.4 (Placing 1ECS in Standby -
Alignment From 1EMX] (Train B)).

2.25

Do NOT file this enclosure in the Control Copy folder of this procedure.
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on 1IEBC

1. Initial Conditions

— 1.1 Review the Limits and Precautions.

—— 12 Verify 1IECC is aligned per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure.

NOTE: The only time 1ECS may be aligned per Enclosure 4.4 (Placing 1ECS in Standby Alignment
From 1EMXJ (Train B)) is during No Mode. Aligning 1ECS per Enclosure 4.4 (Placing
1ECS in Standby Alignment From 1EMXJ (Train B)) will result in Train A equipment being
powered from Train B.

1.3 Verify 1ECS is aligned per one of the following:

O3 Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR
O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure.

—— 14 Verify IAE has determined an equalize charge is required on 1EBC.

— 1.5 Obtain kirk key #695 from the WCC.

2. Procedure

NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.

) Perform Tech Spec assessment for required actions due to 1EBC equalize charge.

IF 1ECS is aligned to IEMXI (trains cross-connected), ensure a TSAIL entry is made
requiring the completion of this enclosure before entering Mode 6 from No Mode.

SRO

2.3 Verify the appropriate incoming breaker to 1ECS is closed:

¢ Enclosure 4.3

1EMS-F01B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
e Enclosure 4.4

1EMS-F01C (Incoming Bkr From MCC 1EMXIJ-F04A) (Feeder B)
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NOTE: IAE will make all adjustments to chargers and record all readings.

—— 24 Verify the DC output voltage on 1ECS is within + 5 volts of the voltage on DIST. CTR. DC
# 1EDC.

NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to 1EDB
and 1EDD so only one breaker can be closed at a time.

2. If 1ECS is aligned to 1EMX]J, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

— 25 Close 1EDS-FO1B (Feeder To Dist Centers 1IEDA And 1EDC).

—— 2.6 Close 1IEDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
— 2.7 Verify 1IEDC and 1EDA voltages are within = 5 volts of each other.

— 2.8 Close 1EDA-FO3B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
— 29 Open 1EDC-FO2B (Main Breaker).

2.10  IAE make necessary adjustments to 1ECC in preparation for placing 1EBC on
IAE "EQUALIZE".

—— 2.11  Place the "FLOAT-EQUALIZE" switch for 1IECC (located inside the charger door) to
"EQUALIZE".

NOTE: If the voltage is NOT in the range given, the IAE Supervisor shiould be notified so corrective
action can be taken.

—— 2.12 Verify the DC output voltage on 1ECC to be 142.05 - 147.05 volts.
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NOTE: e At this point, IEBC is on equalize charge from 1ECC. 1EDA and 1EDC are tied
together and 1ECS is supplying 1IEDA/1EDC. :

* IAE will determine the length of time for equalize charge.

. Subsequent steps align 1EBC for constant current charge (if requested by JAE) and
return to normal alignment.

—— 2.13  Place the "FLOAT-EQUALIZE" switch for IECC (located inside the charger door) to
"FLOAT".

2.14  IF requested by IAE, charge 1EBC using the constant current charger as follows:
—— —— 2.141  Open 1EDC-F02A (Battery 1EBC).

_— 2-. 142 Have IAE connect the constant current charger to 1EBC.

NOTE: IAE will determine the length of time for constant current charge.

—— 2.143  Have IAE disconnect the constant current charger from 1EBC.
—— —— 2.144  Close 1IEDC-F02A (Battery 1IEBC).

—— 2.15  Verify the output voltage on 1ECC to be within + 5 volts of the DC voltage on DIST. CTR.
DC # 1EDC.

——— 2.16 Close 1IEDC-F02B (Main Breaker).
—— 2.17 Open 1EDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
_— 2 18  Verify 1ECC is supplying power to DIST. CTR. DC # 1EDC.

O "DC OUTPUT" > 0 amps. (1IECC)
O "BUS IEDC VOLTAGE" 130 - 135 volts. (1IEDC)

——— 2.19 Open 1EDA-FO03B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
—— 220 Open 1EDS-FO1B (Feeder To Dist Centers IEDA And 1EDC).

—— 2.21 Remove the key from 1EDS-F01B (Feeder To Dist Centers 1IEDA And 1EDC).
——— 2.22  Return the key to the WCC.

2.23  Perform Tech Spec assessment for required actions due to 1EBC return to service.

SRO
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2.24 IF 1ECS was aligned to 1IEMX]J (trains cross-connected), ensure the TSAIL entry made per
SRO this enclosure is cleared.

NOTE: . Equalize charge on 1EBC is complete and 1ECC and 1EBC are returned to service
on 1EDC per Enclosure 4.1 (Battery Charger Startup (1ECA, 1ECB, 1ECC, 1ECD)).

2. ECS is returned to standby alignment per Enclosure 4.3 (Placing 1ECS in Standby
Alignment From 1EMXA (Train A)) or Enclosure 4.4 (Placing 1ECS in Standby
Alignment From 1EMX]J (Train B)).

2.25 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions
— 1.1 Review the Limits and Precautiqns.

—— 12 Verify 1IECD is aligned per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure.

NOTE: The only time 1ECS may be aligned per Enclosure 4.3 (Placing 1ECS in Standby Alignment
From 1EMXA (Train A)) is during No Mode. Aligning 1ECS per Enclosure 4.3 (Placing

1ECS in Standby Alignment From 1EMXA (Train A)) will result in Train B equipment being
powered from Train A.

1.3 Verify 1ECS is aligned per one of the following:

[1 Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1IEMXA (Train A))
OR

1 Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure.

—— 14 Verify IAE has determined an equalize charge is required on 1EBD.

—— 1.5  Obtain kirk key #695 from the WCC.

2. Procedure

NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.

2.1 Perform Tech Spec assessment for required actions due to 1IEBD equalize charge.
SRO

S50 2.2 IF 1ECS is aligned to 1IEMXA (trains cross-connected), perform the following:
_ {PIP 96-1849}

[0 Ensure a TSAIL entry is made requiring the completion of this enclosure before entering
Mode 6 from No Mode.

O Declare 1IRNLT7370 AND ORNLT7360 inoperable. Refer to Tech Spec 3.3.2 for
appropriate action.

23 Verify the appropriate incoming breaker to 1ECS is closed:

o Enclosure 4.3

1EMS-F01B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
e Enclosure 4.4

1EMS-F01C (Incoming Bkr From MCC 1EMXIJ-F04A) (Feeder B)
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NOTE: IAE will make all adjustments to chargers and record all readings.

——— 2.4 Verify the DC output voltage on 1ECS is within + 5 volts of the voltage on DIST. CTR. DC
# 1EDD.

NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to 1IEDA
and 1EDC so only one breaker can be closed at a time. '

2. If 1ECS is aligned to 1IEMXA, an alarm will be received on 1AD-1 1, /6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step 1s performed.

— 25 Close 1EDS-FOIC (Feeder To Dist Centers IEDB And 1EDD).

—— 2.6 Close IEDD-FO03B (125 VDC Bus 1EDD Tie Bkr To 125 VDC Bus 1EDB).
—_ 27 Verify 1EDD and 1EDB voltages are within + 5 volts of each other.

—— 2.8 Close 1EDB-FO3B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus 1EDD).
— 29 Open 1EDD-F02B (Main Breaker).

2.10  IAE make necessary adjustments to 1ECD in preparation for placing 1EBD on
IAE "EQUALIZE".

—— 2.11  Place the "FLOAT-EQUALIZE" switch for 1IECD (located inside the charger door) to
"EQUALIZE".

NOTE: If the voltage is NOT in the range given, the IAE Supervisor s.ﬁould be notified so corrective
action can be taken.

—— 2.12  Verify the output voltage on IECD to be 142.05 - 147.05 volts.



Enclosure 4.16 op/1/A/6350/008
_ Placing and Removing Equalize Charge Page 3 of 4
onlEBD 7

NOTE: o At this point, 1IEBD is on equalize chafge from 1ECD. 1EDB and 1EDD are tied
together and 1ECS is supplying 1EDB/IEDD.

. IAE will determine the length of time for equalize charge.

. Subsequent steps align 1EBD for constant current charge (if requested by IAE) and
return to normal alignment.

— 213 Place the "FLOAT-EQUALIZE" switch for IECD (located inside the charger door) to
"FLOAT".

2.14  IF requested by IAE, charge 1EBD using the constant current charge as follows:
__ ____ 2141 Open IEDD-F02A (Battery 1EBD).

____ 2142 Have IAE connect the constant current charger to 1IEBD.

NOTE: IAE will determine the length of time for constant current charge.

2143 Have IAE disconnect the constant current charger from 1EBD.
2144 Close IEDD-FO2A (Battery IEBD).

—2.15 Verify the output voltage on 1ECD to be within =5 volts of the DC voltage on DIST. CTR.
DC # 1EDD.

—— 2.16 Close 1IEDD-F02B (Main Breaker).
— 217 Open 1IEDD-FO03B (125 VDC Bus 1EDD Tie Bkr To 125 VDC Bus 1EDB).
—— 2.18 Verify 1ECD is supplying power to DIST. CTR. DC # 1EDD.

O "DC OUTPUT" > 0 amps. (1IECD)
0 "BUS 1EDC VOLTAGE" 130 - 135 volts. (1EDD)

——2.19 Open 1EDB-F03B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus 1EDD).
— 2.20 Qpen 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).

____ 221 Remove the key from 1EDS-FO1C (Feeder To Dist Centers 1IEDB And 1EDD).
— 222 Return the key to the WCC.

2.23  Perform Tech Spec assessment for required actions due to 1EBD return to service.

SRO
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on 1IEBD

50 2.24 IF 1ECS was aligned to IEMXA (trains cross-connected), perform the following:
{PIP 96-1849}

0 Ensure the TSAIL entry made per this enclosure is cleared.

U Perform a Tech Spec assessment for IRNLT7370 AND ORNLT7360 being returned to
service.

NOTE: 1. Equalize charge on 1EBD is complete and 1ECD and 1EBD are returned to service

on 1EDD per Enclosure 4.1 (Battery Charger Startup (1ECA, 1ECB, 1ECC, 1ECD)).

2. 1ECS is returned to standby alignment per Enclosure 4.3
Alignment From 1EMXA (Train A)) or Enclosure 4.4
Alignment From 1EMX]J (Train B)).

(Placing 1ECS in Standby
(Placing 1ECS in Standby

2.25 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions

—— L1 Review the Limits and Precautions.
—— 1.2 Verify the following are in service per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure:
O 1IEBA
0O 1EBC
0O 1ECC
NOTE:

The only time 1ECS may be aligned per Enclosure 4.4 (Placing 1ECS in Standby Alignment
From 1EMXIJ (Train B)) is during No Mode. Aligning 1ECS per Enclosure 4.4 (Placing

1ECS in Standby Alignment From 1EMXI (Train B)) will result in Train A equipment being
powered from Train B.

1.3

14

Verify 1ECS is aligned per one of the following:

O Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR

O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure. ’

Obtain kirk key #695 from the WCC.

2. Procedure

SRO

2.1

Notify IAE to support 1IECA shutdown.

O Model W/O #91003522
0O Other W/O OR W/R

IF 1ECS is aligned to 1IEMXIJ (trains cross-connected), perform the following:
{PIP 96-1849}

O Ensure a TSAIL entry is made requiring the completion of this enclosure before entering
Mode 6 from No Mode.

O Declare IRNLT7400 AND ORNLT7390 inoperable. Refer to Tech Spec 3.3.2 for
appropriate action.
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2.3 Verify the appropriate incoming breaker to 1ECS is closed:
¢ Enclosure 4.3
1EMS-FO1B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
e Enclosure 4.4 ,
1EMS-FO1C (Incoming Bkr From MCC 1EMXJ-F04A) (Feeder B)
NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.
) Perform Tech Spec assessment for required actions due to 1EBA shutdown.
NOTE: Do NOT continue until IAE has arrived.
5 25 IAE adjust the output voltage on 1ECS to 2.21 times the lowest number of connected cells
on either 1IEBA or 1EBC (+2 VDC, -0 VDC).
—— 2.6  Verify the DC output voltage on 1ECS is within £ 5 volts of the voltage on 1EDA.
NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to 1IEDB
and 1EDD so only one breaker can be closed at a time.
2. If 1ECS is aligned to 1EMXJ, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.
—_ 27 Close 1EDS-F01B (Feeder To Dist Center IEDA And 1EDC).
—— —— 28  Close IEDA-F0O3B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
— 29 Verify the voltages on 1EDA and 1EDC are within + 5 volts <;f each other.
—— —— 210 Close 1IEDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
——— —— 2.11 Open lEDA-F02B (Main Breaker).
2.12  Open 1IEDA-FO2A (Battery 1IEBA).
NOTE: Step 2.13 should be N/A'd if the number of connected cells on 1EBC is equal to or less than
) that of 1IEBA.
TR 2.13  IAE adjust the output voltage on 1ECS to 2.21 times the number of connected cells on 1EBC

(+2 VDC, -0 VDC).
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NOTE:

1. At this point, the system is aligned as follows: C

1EBA is isolated

1ECA is energized and isolated
1EDA and 1EDC are tied together
1ECS is supplying Train A.

2. Subsequent steps are to restore 1EBA to service.
3. IAE will determine the course of action to restore IEBA to operable status.

4. IAE will determine if an equalize charge is required and for how long.

2.14

Notify IAE to support returning 1ECA to service.

00 Model W/O #91003518
01 Other W/O OR W/R

NOTE:

Do NOT continue until IAE support has arrived.

— 2.15
IAE

_— —— 216

— 2.17
1AE

IAE adjust the output voltage on 1ECA to a value of 0.75 to 1.25 volts below the terminal
voltage of 1IEBA.

Close 1EDA-F02A (Battery 1EBA).

IAE adjust the output voltage on 1ECA to 2.21 times the number of connected cells
on 1EBA (+2 VDC, -0 VDC).

NOTE:

IAE will determine if an equalize charge is required. Generally, an equalize charge will be
required if a battery has been disconnected from its charger for more than 12 hours or has
been discharge tested. {PIP 99-4565}

2.18

IF an equalize charge is required, perform the following:

2.18.1  Place the "FLOAT-EQUALIZE" switch for IECA (located inside the charger

door) to "EQUALIZE".

NOTE:

If the voltage is NOT in the range given, the JAE Supervisor should be notified so corrective
action can be taken.

1AE

2.18.2  Verify the output voltage on 1ECA to be 142.05 - 147.05 volts.
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NOTE: 1. 1EBA is now on equalize charge.

2. Subsequent steps align IEBA for constant current charge (if requested by IAE) and return
to normal alignment.

2.18.3 Place the "FLOAT-EQUALIZE" switch for IECA (located inside the charger
door) to "FLOAT".

NOTE: Do NOT continue until requested by IAE. {PIP 96-1897}

2.19  IF requested by IAE, charge 1EBA using the constant current charge as follows:
—— —— 2.19.1  Open 1EDA-FO2A (Battery 1EBA).

2.19.2  Have IAE connect the constant current charger to 1EBA.

NOTE: IAE will determine length of time for constant current charge.

— 2,193 Have IAE disconnect the constant current charger from 1EBA.
—— —— 2.194  Close IEDA-F02A (Battery 1IEBA).
220 WHEN 1EBA is ready to be restored, notify IAE to support.

O Model W/O #91003518
O Other W/O QR W/R

NOTE: Do NOT continue until IAE has arrived.

STV 221 IAE adjust the output voltage on 1ECA to 2.21 times the number of connected cells
on 1EBA (+2 VDC, -0 VDC).

222  IAE perform quarterly battery inspection.

—— 223  Close 1IEDA-F02B (Main Breaker).

—— 2.24  Open 1EDA-F03B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
—— 225 Verify 1ECC is supplying power to DIST. CTR. DC # 1EDC.

0 "DC OUTPUT" > 0 amps. (1ECC)
00 "BUS 1EDC VOLTAGE" 130 - 135 volts. (1EDC)




| Enclosured.17 op/1/A/6350/008
. " Removing 1EBA from Service Page 5 of 5

— —— 226 Open IEDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
——— —— 227 Open 1EDS-FO1B (Feeder To Dist Centers IEDA And 1EDC).
—— 2.28 Remove the key from 1EDS-FO1B (Feeder To Dist Centers IEDA And 1EDC).
—— 2.29 Retumn the key to the WCC.

230 Perform Tech Spec assessment for required actions due to 1EBA return to service.

SRO

231 JF 1ECS was aligned to 1IEMXJ (trains cross-connected),perform the following:
SRO {PIP 96-1849}

O Ensure the TSAIL entry made per this enclosure is cleared.
0O Perform a Tech Spec assessment for IRNLT7400 AND ORNLT7390 being returned to
_service.

NOTE: 1. 1EBA and 1EDC are returned to service per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)).

2. 1ECS is returned to standby alignment per Enclosure 4.3 (Placing 1ECS in Standby
Alignment From 1EMXA (Train A)) or Enclosure 4.4 (Placing 1ECS in Standby
Alignment From 1EMXJ (Train B)).

232 Do NOT file this enclosure in the Control Copy folder of this procedure.

ey
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1. Initial Conditions

— 1.1

— 12

Review the Limits and Precautions.

Verify the following are in service per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure:

O 1EBB
0O 1EBD
0 1ECD

NOTE:

The only time 1ECS may be aligned per Enclosure 4.3 (Placing 1ECS in Standby Alignment
From 1EMXA (Train A)) is during No Mode. Aligning 1ECS per Enclosure 4.3 (Placing
1ECS in Standby Alignment From 1EMXA (Train A)) will result in Train B equipment being
powered from Train A.

1.3

1.4

Verify 1ECS is aligned per one of the following:

O Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1IEMXA (Train A))
OR

[J Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure.

Obtain kirk key #695 from the WCC.

2. Procedure

SRO

2.1

2.2

23

Notify IAE to support lECB shutdown.

[0 Model W/O #91003522
O Other W/O OR W/R

IF 1ECS. is aligned to IEMXA (trains cross-connected), ensure a TSAIL entry is made
requiring the completion of this enclosure before entering Mode 6 from No Mode.

Verify the appropriate incoming breaker to 1ECS is closed:

e Enclosure 4.3

1EMS-F01B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
¢ Enclosure 4.4

IEMS-FO1C (Incoming Bkr From MCC 1EMXIJ-FO4A) (Feeder B)
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NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.
2.4 Perform Tech Spec assessment for required actions due to 1EBB shutdown.
SRO
NOTE: Do NOT continue until IAE has arrived.
— 2.5  IAE adjust the output voltage on 1ECS to 2.21 times the lowest number of connected cells
on either 1IEBB or 1EBD (+2 VDC, -0 VDC).
2.6  Verify the DC output voltage on 1ECS is within + 5 volts of 1IEDB voltage.
NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to IEDA
and 1EDC so only one breaker can be closed at a time. -
2. If 1ECS is aligned to 1EMXA, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.
—— 2.7 Close 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).
—— 2.8 Close 1IEDB-F03B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus 1EDD).
——— 2.9  Verify the voltages on 1EDB and 1EDD are within =+ 5 volts of each other.
—— 2.10 Close 1EDD-F03B (125 VDC Bus 1EDD Tie Bkr To 125 VDC Bus 1EDB).
——— 2.11 Open 1IEDB-F02B (Main Breaker).
2.12  Open 1EDB-F02A (Battery 1EBB). _
NOTE: Step 2.13 should be N/A'd if the number of connected cells on 1EBD is equal to or less than
' that of 1IEBB.
O 2.13  IAE adjust the output voltage on 1ECS to 2.21 times the number of connected cells

on 1EBD (+2 VDC, -0 VDC).
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NOTE: 1. At this point, the system is aligned as follows:

1EBB is isolated

1ECB is energized and isolated
1EDB and 1EDD are tied together
1ECS is supplying Train B.

2. Subsequent steps are to restore 1EBB to service.
3. IAE will determine the course of action to restore 1EBB to operable status.

4. IAE will determine if an equalize charge is required and for how long.

2.14 Notify IAE to support returning 1ECB to service.

[J Model W/O #91003519
O Other W/O OR W/R

NOTE: Do NOT continue until IAE support has arrived.

—— 2.15 IAE adjust the output voltage on 1ECB to a value of 0.75 to 1.25 volts below the terminal
IAE
voltage of 1EBB.

——— —— 2.16 Close 1EDB-FO2A (Battery 1EBB).

5 2.17 IAE adjust the output voltage on 1ECB to 2.21 times the number of connected cells
on lEBB (+2 VDC, -0 VDC).

NOTE: IAE will determine if an equalize charge is required. Generally, an equalize charge will be
required if a battery has been disconnected from its charger for more than 12 hours or has
been discharge tested. {PIP 99-4565}

2.18 IF an equalize charge is required, perform the following:

2.18.1 Place the "FLOAT-EQUALIZE" switch for IECB (located inside the charger
door) to "EQUALIZE".

NOTE: If the voltage is NOT in the range given, the IAE Supervisor should be notified so corrective
action can be taken.

2.18.2  Verify the output voltage on 1ECB to be 142.05 - 147.05 volts.
AE
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NOTE: 1. 1EBB is now on equalize charge.

2. Subsequent steps align 1EBB for constant current charge (if requested by IAE) and return
to normal alignment.

2.18.3  Place the "FLOAT-EQUALIZE" switch for 1IECB (located inside the charger
door) to "FLOAT".

NOTE: Do NOT continue until requested by IAE. {PIP 96-1897}

2.19  IF requested by IAE, charge 1EBB using the constant current charge as follows:
— — —219.1 Open 1IEDB-F02A (Battery 1EBB).

2.19.2  Have JAE connect the constant current charger to 1IEBB.

NOTE: IAE will determine length of time for constant current charge.

—— 2.19.3  Have IAE disconnect the constant current charger from 1EBB.
—— —— 2194  Close 1IEDB-FO2A (Battery 1IEBB).

2.20 WHEN 1EBB is ready to be restored, notify IAE to support.

0 Model W/O #91003519
O Other W/O OR W/R

NOTE: Do NOT continue until IAE has arrived.

-—

ST 2.21 IAE adjust the output voltage on 1ECB to 2.21 times the number of connected cells
' on 1EBB (+2 VDC, -0 VDC). '

2.22  IAE perform quarterly battery inspection.

—— 223 (Close 1IEDB-F02B (Main Breaker).

— 224 Open 1IEDB-F03B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus 1EDD).
—— 2.25 Verify 1ECD is supplying power to DIST. CTR. DC # 1EDD.

O "DC OUTPUT" > 0 amps. (1IECD)
O "BUS IEDC VOLTAGE" 130 - 135 volts. (IEDD)
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—— 226 Open 1EDD-F03B (125 VDC Bus 1EDD Tie Bkr To 125 VDC Bus 1EDB).
—— 2.27  Open 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).
—— 2.28 Remove the key from 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).
—— 2.29 Retum the key to the WCC.
v 2.30  Perform Tech Spec assessment for required actions due to 1EBB return to service.
) 231 IF 1ECS was aligned to IEMXA (trains cross-connected), ensure the TSAIL entry made per
this enclosure is cleared.
NOTE: 1. IEBB and 1EDD are returned to service per Enclosure 4.1 (Battery Charger Startup
(IECA, 1ECB, 1ECC, 1ECD)).
2. 1ECS is returned to standby alignment per Enclosure 4.3 (Placing 1ECS in Standby
Alignment From 1EMXA (Train A)) or Enclosure 4.4 (Placing 1ECS in Standby
Alignment From 1EMXJ (Train B)).
2.32 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions |

— 11 Review the Limits and Precautions.

—— 1.2 Verify the following are in service per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure:

O 1EBC
0O 1EBA
O 1ECA

NOTE: The only time 1ECS may be aligned per Enclosure 4.4 (Placing 1ECS in Standby Alignment
From 1EMX]J (Train B)) is during No Mode. Aligning 1ECS per Enclosure 4.4 {Placing

1ECS in Standby Alignment From 1EMXIJ (Train B)) will result in Train A equipment being
powered from Train B.

1.3 Verify 1ECS is aligned per one of the following:

0O Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR

{0 Enclosure 4.4 (Placing 1ECS in'Standby Alignment From 1EMXT (Train B)) of this
procedure.

—— 1.4 Obtain kirk key #695 from the WCC.
2. Procedure

2.1  Notify IAE to support IECC shutdown.

O Model W/O #91003522
0 Other W/O OR W/R

IF 1ECS is aligned to 1EMXJ (trains cross-connected), ensure a TSAIL entry is made

SRO requiring the completion of this enclosure before entering Mode 6 from No Mode.

2.3 Verify the appropriate incoming breaker to 1ECS is closed:

¢ Enclosure 4.3
. 1IEMS-FO01B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
¢ Enclosure 44
1EMS-FO1C (Incoming Bkr From MCC 1EMXJ-F04A) (Feeder B)

[N
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NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements. —}

2.4 Perform Tech Spec assessment for required actions due to 1EBC shutdowr.

SRO

NOTE: Do NOT continue until IAE has arrived.

—=— 2.5  IAE adjust the output voltage on 1ECS to 2.21 times the lowest number of connected cells
on either IEBA or 1EBC (+2 VDC, -0 VDC).

—— 2.6 Verify the DC output voltage on 1ECS is within * 5 volts of the voltage on 1EDC.

NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to 1IEDB
and 1EDD so only one breaker can be closed at a time.

2. If 1ECS is aligned to 1EMXJ, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

— 27 Close 1EDS-FO1B (Feeder To Dist Center IEDA And 1EDC).

—— 2.8 Close 1EDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
—— 2.9 Verify the voltages on IEDA and 1EDC are within + 5 volts of each other.
—— 2.10  Close IEDA-FO3B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
——— 2.11  Open 1EDC-F02B (Main Breaker).

——— 2.12 Open 1EDC-F02A (Battery 1EBC). -

NOTE:  Step 2.13 should be N/A'd if the number of connected cells on IEBA is equal to or less than
that of 1EBC.

5 2.13  IAE adjust the output voltage on 1ECS to 2.21 times the number of connected cells
on 1EBA (+2 VDC, -0 VDC).
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NOTE:

1. At this point, the system is aligned as follows:

1EBC is isolated

1ECC is energized and isolated
1EDA and 1EDC are tied together
1ECS is supplying Train A.

2. Subsequent steps are to restore 1IEBC to service.
3. TAE will determine the course of action to restore 1IEBC to operable status.

4. IAE will determine if an equalize charge is required and for how long.

2.14

Notify IAE to support returning 1ECC to service.

0 Model W/O #91003520
O Other W/O OR W/R

NOTE:

Do NOT continue until IAE support has arrived.

— 2.15
IAE

_ —— 2.16

—_— 2.17
IAE

IAE adjust the output voltage on 1ECC to a value of 0.75 to 1.25 volts below the terminal
voltage of 1EBC.

Close 1IEDC-F02A (Battery 1EBC).

IAE adjust the output voltage on 1ECC to 2.21 times the number of connected cells
on 1EBC (+2 VDC, -0 VDC).

NOTE:

IAE will determine if an equalize charge is required. Generally, an equalize charge will be
required if a battery has been disconnected from its charger for more than 12 hours or has
been discharge tested. {PIP 99-4565}

2.18

IF an equalize charge is required, perform the following:

2.18.1  Place the "FLOAT-EQUALIZE" switch for IECC (located inside the charger
door) to "EQUALIZE".

NOTE:

If the voltage is NOT in the range given, the IAE Supervisor should be notified so corrective
action can be taken.

IAE

2.18.2  Verify the output voltage on 1ECC to be 142.05 - 147.05 volts.

vy
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NOTE: 1. 1EBC is now on equalize charge.

2. Subsequent steps align 1EBC for constant current charge (if requested by IAE) and return
to normal alignment.

2.18.3  Place the "FLOAT-EQUALIZE" switch for 1ECC (located inside the charger
door) to "FLOAT".

NOTE: Do NOT continue until requested by IAE. {PIP 96-1897}

2.19 IF requested by IAE, charge 1EBC using the constant current charge as follows:
_ ____219.1 Open IEDC-F02A (Battery 1IEBC).

—— 2.19.2  Have IAE connect the constant current charger to lIEBC.

NOTE: IAE will determine length of time for constant current charge.

— 2.193  Have IAE disconnect the constant current charger from 1EBC.
_ —— 2,194 Close 1EDC-F02A (Battery 1EBC).

2.20 WHEN 1EBC is ready to restore, notify IAE to support.

O Model W/O #91003520
O Other W/O OR W/R

NOTE: Do NOT continue until IAE has arrived.

—— 221 IAE adjust the output voltage on 1ECC to 2.21 times the number of connected cells
on 1EBC (+2 VDC, -0 VDC).

2.22  IAE perform quarterly battery inspection.

—— 2.23  Close IEDC-F0O2B (Main Breaker).

—— 2.24  Open 1EDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
——— 2.25 Verify 1ECA is supplying power to DIST. CTR. DC # 1EDA.

O "DC OUTPUT" > 0 amps. (1ECA)
O “BUS 1EDA VOLTAGE" 130 - 135 volts. (1IEDA)
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226 Open 1EDA-F03B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).

227 Open 1EDS-FO1B (Feeder To Dist Centcrs 1EDA And 1EDC).

228 Remove the key from 1EDS-FO1B (Feeder To Dist Centers 1IEDA And 1EDC).

229 Return the key to the WCC.

2.30 Perform a Tech Spec assessment for the required actions due to 1EBC retumn to service.

2.31 IF 1ECS was aligned to 1IEMX]J (trains cross-connected), ensure the TSAIL entry made per
this enclosure is cleared.

NOTE: 1. 1EBC and 1EDA are returned to service per Enclosure 4.1 (Battery Charger Startup

(1ECA, 1ECB, 1ECC, 1ECD)).

2. 1ECS is returned to standby alignment per Enclosure 4.3 (Placing 1ECS in Standby
Alignment From 1IEMXA (Train A)) or Enclosure 4.4 (Placing 1ECS in Standby
Alignment From 1EMXIJ (T rain B))

232 Do NOT file this enclosure in the Control Copy folder of this procedure.

sy
-
[ 0
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1. Initial Conditions

— 1.1

— 1.2

Review the Limits and Precautions.

Verify the following are in service per Enclosure 4.1 (Battery Charger Startup
(IECA, 1ECB, 1ECC, 1ECD)) of this procedure: :

e 1EBD
¢ 1EBB
e 1ECB

NOTE:

The only time 1ECS may be aligned per Enclosure 4.3 (Placing 1ECS in Standby Alignment
From 1EMXA (Train A)) is during No Mode. Aligning 1ECS per Enclosure 4.3 (Placing
1ECS in Standby Alignment From 1EMXA (Train A)) will result in Train B equipment being
powered from Train A.

1.3

1.4

Verify 1ECS is aligned per one of the following:

U Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR

[ Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure.

Obtain kirk key #695 from the WCC.

2. Procedure

SRO

2.1

2.2

Notify IAE to support 1ECD shutdown.

0 Model W/O #91003522
O Other W/O OR W/R

IF 1ECS is aligned to IEMXA (trains cross-connected), perform the following:
{PIP 96-1849}

O Ensure a TSAIL entry is made requiring the completion of this enclosure before entering
Mode 6 from No Mode.

0 Declare IRNLT7370 AND ORNLT7360 inoperable. Refer to Tech Spec 3.3.2 for
appropriate action.
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23 Verify the appropriate incoming breaker to 1ECS is closed:

* Enclosure 4.3

1EMS-FO1B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
¢ Enclosure 4.4

1EMS-FO1C (Incoming Bkr From MCC 1EMXJ-F04A) (Feeder B)

NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.

0 2.4  Perform Tech Spec assessment for required actions due to 1EBD shutdown.

NOTE: Do NOT continue until IAE has arrived.

——— 2.5 IAE adjust the output voltage on 1ECS to 2.21 times the lowest number of connected cells
on either 1IEBB or 1EBD (+2 VDC, -0 VDC). (Sign-off by IAE when completed).

—— 2.6 Verify the DC output voltage on 1ECS is within + 5 volts of the voltage on 1EDD.

NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to IEDA
' and 1EDC so only one breaker can be closed at a time.

2. If 1ECS is aligned to IEMXA, an alarm will be received on.1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

-—— ——— 27  Close 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).

— —— 2.8 Close 1EDD-F03B (125 VDC Bus 1EDD Tie Bkr To 125 VDEJ Bus 1EDB).
—— 2.9  Verify the voltages on 1EDD and 1EDB are within + 5 volts of each other.

—— —— 2.10 Close IEDB-FO3B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus 1EDD).

—— —— 2.11 Open 1EDD-F02B (Main Breaker).

——— ——— 2.12 Open 1EDD-F02A (Battery 1IEBD).

NOTE:  Step 2.13 should be N/A'd if the number of connected cells on 1EBB is equal to or less than
that of 1EBD.

TV 2.13  IAE adjust the output voltage on 1ECS to 2.21 times the number of connected cells on 1EBB
(+2 VDC, -0 VDC).
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NOTE:

1. At this point, the system is aligned as follows:

1EBD is isolated

1ECD is energized and isolated
1EDB and 1EDD are tied together
e 1ECS is supplying Train B.

2. Subsequent steps are to restore 1EBD to service.
3. IAE will determine the course of action to restore 1EBD to operable status.

4. TAE will determine if an equalize charge is required and for how long.

2.14

Notify IAE to support returning 1ECD to service.

O Model W/O #91003521
I Other W/O OR W/R

NOTE:

Do NOT continue until IAE support has arrived.

— 2.15
IAE

—_— — 2.16

— 2.17
1AE

IAE adjust the output voltage on 1ECD to a value of 0.75 to 1.25 volts below the terminal
voltage of 1EBD.

Close 1EDD-FO2A (Battery 1EBD).

IAE adjust the output voltage on 1ECD to 2.21 times the number of connected cells
on 1EBD (+2 VDC, -0 VDC).

NOTE:

IAE will determine if an equalize charge is required. Generally, an equalize charge will be
required if a battery has been disconnected from its charger for more than 12 hours or has
been discharge tested. {PIP 99-4565}

2.18

IF an equalize charge is required, perform the following:

2.18.1 Place the "FLOAT-EQUALIZE" switch for IECD (located inside the charger
door) to "EQUALIZE".

NOTE:

If the voltage is NOT in the range given, the IAE Supervisor should be notified so corrective
action can be taken.

2.18.2  Verify the output voltage on IECD to be 142.05 - 147.05 volts.
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NOTE: 1. 1EBD is now on equalize charge.

2. Subsequent steps align 1EBD for constant current charge (if requested by IAE) and return
to normal alignment.

2.18.3  Place the "FLOAT-EQUALIZE" switch for LECD (located inside the charger
door) to "FLOAT".

NOTE: Do NOT continue until requested by IAE. {PIP 96-1897}

2.19 IF requested by IAE, charge 1EBD using the constant current charge as follows:
—  ——219.1  Open IEDD-F02A (Battery 1EBD).

— 2192  Have IAE connect the constant current charger to 1EBD.

NOTE: IAE will determine length of time for constant current charge.

——2.19.3  Have IAE disconnect the constant current charger from 1EBD.
— — 2194 Close 1IEDD-F02A (Battery 1IEBD).

2.20 WHEN IEBD is ready to restore, notify IAE to support.

0O Model W/O #91003521
O Other W/O OR W/R

NOTE: Do NOT continue until IAE has arrived.

5 221 IAE adjust the output voltage on 1ECD to 2.21 times the number of connected cells
' on 1EBD (+2 VDC, -0 VDC).

2.22  IAE perform quarterly battery inspection.

——— ——— 223 Close 1IEDD-F02B (Main Breaker).

—  —— 224 Open IEDD-F03B (125 VDC Bus 1EDD Tie Bkr To 125 VDC Bus 1EDB).
——— 225 Verify 1ECB is supplying power to DIST. CTR. DC # 1EDB.

O “DC OUTPUT" > 0 amps. (1IECB)
O "BUS 1EDB VOLTAGE" 130 - 135 volts. (IEDB)
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—— 2.26  Open IEDB-F03B (125 VDC Bus 1EDB Tie Bkr To 125 VDC Bus 1EDD).
—— 2.27 Open 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).
——— 228 Remove the key from 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD).

——— 2.29 Retum the key to the WCC.

S50 2.30  Perform Tech Spec assessment for required actions due to 1EBD return to service.

2.31 IF 1ECS was aligned to IEMXA (trains cross-connected),perform the following:
SRO {PIP 96-1849}

O Ensure the TSAIL entry made per this enclosure is cleared.
O Perform a Tech Spec assessment for IRNLT7370 AND ORNLT7360 being returned to
service.

NOTE: 1. 1EBD and 1EDB are returned to service per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)).

2. 1ECS is returned to standby alignment per Enclosure 4.3 (Placing 1ECS in Standby
Alignment From 1EMXA (Train A)) or Enclosure 4.4 (Placing 1ECS in Standby
Alignment From 1EMXJ (Train B)).

232 Do NOT file this enclosure in the Control Copy folder of this procedure.
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VITAL I&C SPARE CHGR.

VITAL VITAL I&C DIST. CTR. 1lEDS F01B
BATT. BATTERY (TIE BETWEEN 1EDA & 1EDC)
CHGR. ——— 1EBA
1ECA
( rPO3A 4 :
] ( FO2A
l 3
{ FPO2B 1EDA ( FO3B
i AUX. BLDG. 554°, DD-55
{ PoOlC { FO1D ( PO3C
VITAL
I1&C
1EPA 1EADA INVERTER
AUCTIONEERING 1EIA
DIODE
1EMA MANUAL BYPASS
SWITCH

1VRD
FO1B

1ERPA

vtV
N
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r—————————lEMIJ F04B

VITAL I&C SPARE CHGR.
VITAL VITAL I&C DIST. CTR. 1EDS FO01C
‘BATT. ~————————— BATTERY (TIE BETWEEN 1EDB & 1EDD)
CHGR. —_— 1EBB
1ECB
( FO3A
(IF02A
( PO2B 1EDB ( FO3B
AUX. BLDG. 554’, CC-54
( FO1C { PO3C
VITAL
I&C
1EPB INVERTER
1EIB
1EMB MANUAL BYPASS
SWITCH
1VRD
FO1D

1ERPB
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[——1EMXI FOSB
VITAL I&C SPARE CHGR.
VITAL VITAL I&C DIST. CTR. 1EDS FO1B
BATT. BATTERY (TIE BETWEEN 1EDA & 1EDC)
CHGR. ————  1EBC
1ECC
( PO3aA
| ( PO2A
{ FO2B 1EDC { FO3B
] AUX. BLDG. 554°’, CC-55
( FOl1C ( FO3C
VITAL
I&C
1EPC INVERTER
1EIC
1EMC MANUAL BYPASS
SWITCH

1VRD
FOlC

1ERPC
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VITAL I&C SPARE CHGR.

VITAL VITAL I&C DIST. CTR. 1EDS PO1C
BATT. BATTERY (TIE BETWEEN 1EDB & 1EDD)
CHGR. ———  1EBD
1ECD
{ PO3A
| (IFO2A
( PO2B 1EDD : ( FO3B
J AUX. BLDG. 554’, BB-54
( FO1C { FO1D { PO3C
VITAL
I&C
1EPD 1EADB INVERTER
AUCTIONEERING 1EID
DIODE
1EMD MANUAL BYPASS
SWITCH
1VRD
FO1lE

1ERPD
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1EMXA- - 1EMXS
FPO4A FO4A
SEE NOTE SEE NOTE
( FO1B (
1 1EMS (SPARE CHGR.
FOlA PANEL)
AUX. BLDG.
5547, DD-56
SPARE
BATTERY
CHARGER
1ECS
1EDS
AUX. BLDG. 554’, DD-56 FOlA
( FO1B { rO1C
| SEE NOTE l SEE NOTE
1EDA 1slc 1EDB 1EDD
FO3B FO03B FO3B F03B

NOTE:

Breakers are kirk key interlocked such that only one breaker can be closed at one time:

(1EMS FO1B kirk keyed with 1IEMS FO1C)
(1EDS F01B kirk keyed with 1EDS FO1C)
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1VRD
AUX. BLDG. 554’, CC-56
(' FO1D ('PO1B  ( PO1A  ( PO1E ( rolC
SEE SEE SEE SEE
NOTE NOTE NOTE NOTE
mma———] 1EMC
1EMA 1EMD

1VRT TRANSFORMER

1VRR VOLTAGE
REGULATOR

FO4B

NOTE: Breakers are kirk key interlocked such that only one breaker can be closed at one time:
(1VRD FO1D, 1VRD F01B, 1VRD FOIE and 1VRD FO1C)
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1. Initial Conditions
— 11 Review the Limits and Precautions.
—_— 1.2 Verify 1ECS is NOT aligned to 1EDA, 1EDB, 1EDC or 1EDD.

2. Procedure

NOTE: 1EDS-F01B and 1EDS-FO1C are kirk key interlocked to prevent closing both breakers at the
same time. ' '

2.1  Verify the following breakers are open:

e 1EDS-F01B (Feeder To Dist Centers IEDA And 1EDC)
¢ 1EDS-FO1C (Feeder To Dist Centers 1IEDB And 1EDD) .

_ 22 Document which breaker is closed on 1EMS:

NOTE: 1EMS-F01B and 1EMS-FO1C are kirk key interlocked to prevent closing both breakers at the
same time.

2.3 Ensure the following breakers are open:

e 1EMS-F01B (Incoming Bkr From MCC 1EMXA FO4A (Feeder A))
e 1EMS-F01C (Incoming Bkr From MCC 1EMXJ FO4A (Feeder B))

—— 24  Remove the kirk key from breaker opened in the previous step.

—— 2.5  Retumn kirk key removed from 1EMS to WCC.

NOTE: 1ECS is now shutdown, subsequent steps are to return the system to standby alignment.

—_— 26 Obtain kirk key #697 from the WCC.
—_ 27 Ensure the "AC INPUT" breaker on 1ECS is ON.

— ——— 28 Ensurethe "DC OUTPUT" breaker on 1ECS is ON.
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NOTE: 1EDS-FO1B and 1EDS-FO1C are kirk key interlocked to prevent closing both breakers at the
same time.

2.9  Ensure the following breakers are open:

—_ e 1EDS-FO1B (Feeder To Dist Centers lIEDA And EDC)
e 1EDS-FO1C (Feeder To Dist Centers IEDB And 1EDD)

— —— 210 Close breaker on 1EMS that was documented in Step 2.2.

NOTE: 1ECS should be left energized and in STANDBY per this procedure at all times unless
maintenance is to be performed on it.

2.11 Do NOT file this enclosure in the Control Copy folder of this procedure.
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1. Initial Conditions

— 1.1

—_— 1.2

Review the Limits and Precautions.

Verify the following are in service per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure:

O 1EBA
O 1EBC
O 1ECC

NOTE:

The only time 1ECS may be aligned per Enclosure 4.4 (Placing 1ECS in Standby Alignment
From 1EMXJ (Train B)) is during No Mode. Aligning 1ECS per Enclosure 4.4 (Placing

1ECS in Standby Alignment From 1EMXJ (Train B)) will result in Train A equipment being
powered from Train B.

1.3

14

Verify 1ECS is aligned per one of the following:

[0 Enclosure 4.3 (Placing 1ECS in Standby Alignment From 1EMXA (Train A))
OR

O Enclosure 4.4 (Placing 1ECS in Standby Alignment From 1EMXJ (Train B)) of this
procedure.

Obtain kirk key #695 from the WCC.

2. Procedure

SRO

2.1

2.2

Notify IAE to support 1IECA shutdown.

O Model W/O #91003522
O Other W/O OR W/R

IF 1ECS is aligned to IEMXJ (trains cross-connected), perform the following:
{PIP 96-1849} '

00 Ensure a TSAIL entry is made requiring the completion of this enclosure before entering
Mode 6 from No Mode.

01 Declare IRNLT7400 AND ORNLT7390 inoperable. Refer to Tech Spec 3.3.2 for
appropriate action.
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2.3 Verify the appropriate incoming breaker to 1ECS is closed:

¢ Enclosure 4.3

1EMS-FO1B (Incoming Bkr From MCC IEMXA-FO4A) (Feeder A)
e Enclosure 4.4

IEMS-FO1C (Incoming Bkr From MCC 1EMXJ -FO4A) (Feeder B)

NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.

<5 24  Perform Tech Spec assessment for required actions due to 1EBA shutdown.

NOTE: Do NOT continue until IAE has arrived.,

T 2.5  IAE adjust the output voltage on 1ECS to 2.21 times the lowest number of connected cells
on either 1EBA or 1EBC (+2 VDC, -0 VDC). ”

—— 2.6 Verify the DC output voltage on 1ECS is within = 5 volts of the voltage on 1EDA.

NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to 1EDB :
and 1EDD so only one breaker can be closed at a time.

2. If 1ECS is aligned to 1IEMXJ, an alarm will be received on 1AD-11, I/6 "STBY
CHARGER 1ECS INPUT/OUTPUT TRAINS X-CONNECTED" when the following
step is performed.

—— 2.7 Close 1EDS-FO1B (Feeder To Dist Center 1EDA And 1EDC).

—— 2.8 Close IEDA-FO3B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
—— 2.9 Verify the voltages on 1EDA and 1EDC are within + 5 volts (;f each other.
—— 2.10  Close 1IEDC-F03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).

—— 2.11  Open 1EDA-F02B (Main Breaker).

NOTE: The following step should be N/A'd if the number of connected cells on 1EBC is equal to or
less than that of 1EBA.

5 2.12  IAE adjust the output voltage on 1ECS to 2.21 times the number of connected cells on 1EBC
(+2 VDC, -0 VDC).

2.13  IAE obtain pretest readings from Battery |EBA.
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2.15

— 2.16
IAE

_ 217

2.18

— 2.19
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WHEN requested by IAE, open 1EDA-FO2A (Battery 1EBA).
IAE complete required service test and 18 month PM for Battery 1EBA.

IAE adjust the output voltage on 1ECA to a value of 0.75 to 1.25 volts below the terminal
voltage of 1IEBA.

Close 1IEDA-F02A (Battery 1EBA).

JIAE make necessary adjustments to 1ECA in preparation for placing 1IEBA on
"EQUALIZE".

Place the "FLOAT-EQUALIZE" switch for 1IECA (located inside the charger door) to
"EQUALIZE".

NOTE:

If the voltage is NOT in the range given, the IAE Superviéor shoﬁld be notified so corrective

action can be taken.

— 220
IAE

Verify the output voltage on 1ECA to be 142.05 - 147.05 volts.

NOTE:

1. 1EBA is now on equalize charge.

2. IAE will determine when to return 1EBA to "FLOAT".

IAE

it e,

IAE
IAE

— ot

IAE

Place the "FLOAT-EQUALIZE" switch for 1IECA (located inside the charger door) to
"FLOAT". .

IAE adjust the output voltage on 1ECA to 2.21 times the number of connected cells
on 1EBA (+2 VDC, -0 VDC).

IF the IAE 5-Year Battery Performance Test will be performgd, complete the following:
223.1 IAE obtain pretest readings from Battery 1IEBA.

2232  WHEN requested by IAE, open 1EDA-F02A (Battery 1EBA).

2233  IAE complete required performance test for Battery 1EBA.

2234  IAE adjust the output voltage on 1ECA to a value of 0.75 to 1.25 volts below the
terminal voltage of 1EBA.

2.23.5 Close 1IEDA-FO2A (Battery 1EBA).

2236  IAE make necessary adjustments to 1ECA in preparation for placing 1IEBA on
"EQUALIZE".

%
e

€7
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2237  Place the "FLOAT-EQUALIZE" switch for 1ECA (located inside the charger
door) to "EQUALIZE".

NOTE: If the voltage is NOT _in the range given, the IAE Supervisor should be notified so corrective
action can be taken.
2238  Verify the output voltage on 1ECA to be 142.05 - 147.05 volts.
IAE
NOTE: 1. 1EBA is now on equalize charge.
2. TAE will determine when to return 1EBA to "FLOAT".
2239  Place the "FLOAT-EQUALIZE" switch for IECA (located inside the charger
door) to "FLOAT".
___ 223,10 IAE adjust the output voltage on 1ECA to 2.21 times the number of connected
IAE cells on 1EBA (+2 VDC, -0 VDC).
_____ 2.24 ]AE perform quarterly battery inspection.
i 2.25 Close 1IEDA-F02B (Main Breaker).
—— 2.26  Open IEDA-F03B (125 VDC Bus 1EDA Tie Bkr To 125 VDC Bus 1EDC).
—— 2.27  Verify 1ECC is supplying power to DIST. CTR. DC # 1EDC.
0] "DC OUTPUT" > 0 amps. (1ECC)
00 "BUS 1EDC VOLTAGE" 130 - 135 volts. (IEDC)
—— 2.28 Open 1EDC-FO03B (125 VDC Bus 1EDC Tie Bkr To 125 VDC Bus 1EDA).
—— 2.29  Open 1EDS-FO1B (Feeder To Dist Centers 1IEDA And 1EDC).
—— 2.30  Remove the key from 1EDS-FO1B (Feeder To Dist Centers 1EDA And 1EDC).
—— 2.31 Retumn the key to the WCC.
v 2.32  Perform Tech Spec assessment for required actions due to 1EBA return to service.
. 233 IF 1ECS was aligned to IEMXJ (trains cross-connected),perform the following:
SR

{PIP 96-1849}

0J Ensure the TSAIL entry made per this enclosure is cleared.

O Perform a Tech Spec assessment for IRNLT7400 AND ORNLT7390 being returned to
service.
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NOTE: 1. 1EBA and 1EDC are returned to service per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)).

2. 1ECS is returned to standby alignment per Enclosure 4.3 (Placing 1ECS in Standby
Alignment From 1EMXA (Train A)) or Enclosure 4.4 (Placing 1ECS in Standby

Alignment From 1EMX]J (Train B)).

2.34 Do NOT file this enclosure in the Control Copy folder of this procedure.

Y
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1. Initial Conditions

— 1.1

— 12

Review the Limits and Precautions.

Verify the following are in service per Enclosure 4.1 (Battery Charger Startup
(1ECA, 1ECB, 1ECC, 1ECD)) of this procedure:

O 1EBB
0O 1EBD
0O 1ECD

NOTE:

The only time 1ECS may be aligned per Enclosure 4.3 (Placing 1ECS in Standby Alignment
From 1IEMXA (Train A)) is during No Mode. Aligning 1ECS per Enclosure 4.3 (Placing

1ECS in Standby Alignment From 1IEMXA (Train A)) will result in Train B equipment being
powered from Train A.

1.3

1.4

Verify 1ECS is aligned per one of the following:

O Enclosure 4.3 (Placing 1ECS in Standby Alignment From IEMXA (Train A))
OR

(O Enclosure 4.4 (Placing 1ECS in Standby Alignment From |EMXJ (Train B)) of this
procedure.

Obtain kirk key #695 from the WCC.

2. Procedure

SRO

2.1

2.2

2.3

Notify IAE to support 1IECB shutdown.

[1 Model W/O #91003522
00 Other W/O OR W/R

IF 1ECS is aligned to IEMXA (trains cross-connected), ensure a TSAIL entry is made
requiring the completion of this enclosure before entering Mode 6 from No Mode.

Verify the appropriate incoming breaker to 1ECS is closed:

¢ Enclosure 4.3

1EMS-FO1B (Incoming Bkr From MCC 1EMXA-F04A) (Feeder A)
e Enclosure 4.4

1EMS-FO1C (Incoming Bkr From MCC 1EMXJ-FO4A) (Feeder B)
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NOTE: Tech Specs 3.8.4 and 3.8.5 should be referred to for operability requirements.
24  Perform Tech Spec assessment for required actions due to IEBB shutdown.
SRO
NOTE: Do NOT continue until IAE has arrived.
T 2.5  IAE adjust the output voltage on 1ECS to 2.21 times the lowest number of connected cells
on either 1EBB or 1EBD {(+2 VDC, -0 VDC).
2.6  Verify the DC output voltage on 1ECS is within + 5 volts of 1EDB voltage.
NOTE: 1. The breaker in the following step is kirk keyed with the output breaker to 1IEDA
and 1EDC so only one breaker can be closed at a time.
2.. If 1ECS is aligned to 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>