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References:

1. Letter from J. P. Gebbie, Indiana Michigan Power Company (I&M), to U. S. Nuclear Regulatory
Commission (NRC), "Donald C. Cook Nuclear Plant Unit I and Unit 2 Docket Nos. 50-315 and
50-316, License Amendment Request Regarding Technical Specification Section 3.8.1,
"AC Sources - Operating," Surveillance Requirements 3.8.1.10, 3.8.1.11, and 3.8.1.15,"
AEP-NRC-2014-70, dated December 17, 2014, Agencywide Documents Access and
Management System (ADAMS) Accession No. ML14356A022.

2. Letter from A. W. Dietrich, NRC, to L. J. Weber, I&M, "Donald C. Cook Nuclear Plant, Units 1
and 2 - Request for Additional Information Regarding License Amendment Request to Revise
Technical Specification 3.8.1-(TAC Nos. MF5436 and MF5437)," dated June 15, 2015, ADAMS
Accession No. ML15163A167.

This letter provides Indiana Michigan Power Company's (I&M), the licensee for Donald C. Cook
Nuclear Plant (CNP) Unit 1 and Unit 2, response to a Request for Additional Information (RAI) by
the U. S. Nuclear Regulatory Commission (NRC) regarding a License Amendment Request to
modify the notes to Technical Specification (TS) 3.8.1, "AC Sources - Operating."

By Reference 1, I&M submitted a request to amend the TS to Facility Operating Licenses DPR-58
and DPR-74. I&M proposes to change TS 3.8.1 to allow surveillance testing of the onsite standby
emergency diesel generators during modes in which it is currently restricted. By Reference 2, the
NRC transmitted RAIs regarding the proposed emergency amendment. This letter provides I&M's
response to Reference 2.

LAo
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Enclosure 1 to this letter provides an affirmation statement pertaining to the information contained
herein. Enclosure 2 provides I&M's response to the NRC's RAI contained in Reference 2.
Enclosure 3 provides copies of the CNP site-specific records of bus voltage data that was
monitored during the last two performances of SR 3.8.1.10 and SR 3.8.1.11, respectively, in
Modes 5 and 6.

Copies of this letter and its enclosures are being transmitted to the Michigan Public Service
Commission and Michigan Department of Environmental Quality, in accordance with the
requirements of 10 CFR 50.91.

There are no new regulatory commitments made in this letter. Should you have any questions,
please contact Mr. Michael K. Scarpello, Regulatory Affairs Manager, at (269) 466-2649.

Sincerely,

Joel P. Gebbie

Site Vice President

JMT/ams

Enclosures:

1. Affirmation
2. Response to a Request for Additional Information Regarding the License Amendment

Request to Revise Technical Specification Section 3.8.1, "AC Sources - Operating,"
Surveillance Requirements 3.8.1.10, 3.8.1.11, and 3.8.1.15

3. Previous Cook Nuclear Plant Diesel Generator Load Rejection Testing Results,
1 (2)-OHP-4030-132-217A(B), Attachment 9

c: A. W. Dietrich, NRC Washington, D.C.
J. T. King - MPSC
MDEQ - RMD/RPS
NRC Resident Inspector
C. D. Pederson, NRC Region III
A. J. Williamson, AEP Ft. Wayne, w/o enclosures



Enclosure I to AEP-NRC-2015-60

AFFIRMATION

I, Joel P. Gebbie, being duly sworn, state that I am Site Vice President of Indiana Michigan

Power (I&M), that I am authorized to sign and file this request with the U. S. Nuclear Regulatory

Commission on behalf of I&M, and that the statements made and the matters set forth herein

pertaining to I&M are true and correct to the best of my knowledge, information, and belief.

Indiana Michigan Power

Joel P. Gebbie
Site Vice President

SWORN TO AND SUBSCRIBED BEFORE ME

THIS Cý, DAY OF .\2015

My Commission Expires IZ-'A - tYA- %A

DANIELLE BURGOYNIE
Notary PubliC, State of Michigan

County of Berrien
MyrCommission Expires 04434-2018

Acting in the County of4L
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Response to a Request for Additional Information Regarding the License
Amendment Request to Revise Technical Specification Section 3.8.1, "AC

Sources - Operating," Surveillance Requirements 3.8.1.10, 3.8.1.11, and 3.8.1.15

By letter dated December 17, 2014 (Agencywide Documents Access Management System
Accession No. ML14356A022), Indiana Michigan Power Company (I&M), the licensee for
Donald C. Cook Nuclear Plant (CNP) Unit 1 and Unit 2, submitted a license amendment request
(LAR) to revise Facility Operating Licenses DPR-58 and DPR-74 for CNP, Unit 1 and Unit 2.
The proposed amendments would revise the Technical Specifications (TS) 3.8.1, "AC Sources -
Operating," to allow testing of the onsite standby emergency diesel generators (EDGs) during
modes in which it is currently restricted. Specifically, the proposed changes would remove the
mode restrictions in the notes of the Surveillance Requirements (SR) 3.8.1.10 (EDG single
largest load rejection test), 3.8.1.11 (EDG full load rejection test), and 3.8.1.15 (EDG endurance
run).

The U.S. Nuclear Regulatory Commission (NRC) Electrical Engineering Branch (EEEB) has
determined that the additional information below is needed to complete the review. By letter
dated June 15, 2015 (ML15163A167), the NRC transmitted a request for additional information
(RAI) regarding the December 17, 2014 LAR. This enclosure provides I&M's response to the
RAI.

EEEB-RAI-1

In Sections 4.1.1.2 and 4.2.1.2 of the LAR, the licensee stated that the concern during the
performance of the diesel generator (DG) single largest load rejection test (Surveillance
Requirement (SR) 3.8.1.10) and the DG full load rejection test (SR 3.8.1.11) in Modes 1 or 2 is
that suddenly disconnecting the DG from the associated bus could cause a voltage fluctuation
on that bus that could potentially perturb the onsite alternating current (AC) electrical system.
The licensee also stated that, based on industry experience, performing these tests in any
modes of operation would not cause a significant perturbation that would adversely affect the
onsite AC electrical system.

a. Please provide a copy of the CNP site-specific records of bus voltage data that was
monitored during the last two performances of SR 3.8.1.10 and SR 3.8.1.11,
respectively, in Modes 5 and 6.

b. Please provide a copy of the summary of computer simulation of the above, load
rejection tests in Modes I and 2 to confirm that these SRs would not adversely affect the
plant onsite AC electrical system during normal plant operation.
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Response to EEEB-RAI-la

Enclosure 3 to this letter contains a copy of the CNP records of the 3500/600 kilowatt Load
Rejection Testing procedures that have bus voltage data that was monitored during the last two
performances of SR 3.8.1.10 and SR 3.8.1.11, respectively, in Modes 5 and 6. These SRs are
performed using an attachment to the CNP Diesel Generator Load Sequencing & Engineered
Safety Feature (ESF) Testing procedures. In Section 4.2.10 of procedures 1-OHP-4030-132-
217B, 2-OHP-4030-232-217A, and 2-OHP-4030-232-217B, TS SR 3.8.1.10 requirements are
verified to be satisfied. For procedure 1-OHP-4030-132-217A that verification is done in Section
4.2.9. The recorded data in the completed procedures in Enclosure 3 of this letter meet all CNP
criteria which is more conservative than the TS SR for SR 3.8.1.10.

TS SR 3.8.1.11 requirements are verified to be satisfied in Sections 4.1.1 and 4.2.1 for all four
of the above surveillance procedures. The recorded data in the completed procedures, in
Enclosure 3 of this letter meet all TS SR for SR 3.8.1.11.

Response to EEEB-RAI-lb

A load flow simulation was performed using the latest version (Version 12.6.5) of the ETAP
software which is commonly used in the industry for power system analysis. The model was
based on as-built configuration of the CNP electrical system. For this simulation, this type of
transient will appear as a load addition to the auxiliary transformers which are rated over
20 megavolt amps (MVA). Given their relative sizes, the 3.5 megawatt (MW) load addition is
less than 20 percent (%) of the transformer rating and expected to be a routine loading
transient. A transient from addition of a 3.5 MW load at 85% power factor is less severe than
the transient associated with starting a large non-safety motor, e.g. circulating water pump that
has over 10 MVA reactive load. The load flow analysis shows that when the 4 kilovolt (kV)
buses are energized from the main generator via the Unit Auxiliary Transformers (UATs), the
voltage reduction on the bus is expected to be approximately 3%. This assumes no reactive
power support from the main generator once the EDG is separated from the bus, which is
conservative. The normal operating bus voltage on the 4kV buses is maintained at
approximately 100%; therefore, a reduction of 3% in bus voltage will not have any adverse
impact on the operating loads or challenge any protective relaying. If the 4kV buses were
energized from offsite power via the Reserve Auxiliary Transformers (RATs), the voltage
reduction on the bus is only 1.7%. This assumes no Load Tap Changer support from the RATs.

The above scenarios were also performed in the CNP control room simulator. The observed
voltage transient on the 4kV buses fed from the UATs was negligible due to compensation from
the main generator voltage regulator response. The voltage transient when connected to the
RATs was approximately 1%. These results are consistent with the results of the ETAP model
simulation.

Based on the simulated model, the worst case transient from full load reject on the bus voltage
is expected to be less than 3%, which is acceptable since the buses are normally operated at
100% rated voltage and the connected motors are rated to function down to 90% voltage leyel.
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EEEB-RAI-2

In Sections 4.1.1.3, 4.2.1.3, and 4.3.1.2 of the LAR, regarding non-emergency trip features in
effect to protect the DG during the performance of SRs 3.8.1.10, 3.8.1.11, and 3.8.1.15, the
licensee stated, in part, that:

If an emergency (ESF [engineered safeguard features] and/or LOOP [loss of offsite
power]) demand occurs with these non-emergency trips in effect, the affected DG will
automatically revert to the emergency mode and bypass these trips. No operator
action is required. Upon detection of under voltage on the safety-related 4160v [Volt]
bus, load shedding for all vital loads and non-permanently connected loads from the
4160v bus would occur followed by re-sequencing of the vital loads back onto the
affected 4160v bus."

a. Please discuss all electrical protective devices provided for the DG.

b. Please discuss whether the DG will be overloaded while operating in parallel with an
offsite source if a LOOP occurs during performance of the above SRs in Modes I or 2.
Discuss the DG overload protection during this scenario.

c. Discuss the sequencing of vital loads for each of these events: (a) LOOP, (b) loss-of-
coolant accident (LOCA), and (c) LOOP concurrent with LOCA, if they occur while the
DG is operating in parallel with the offsite power during performance of the above SRs in
Modes I or 21

Response to EEEB-RAI-2a

The following electrical protective devices are provided for the EDG:
-Generator Overcurrent
-Generator Differential
-Generator Neutral Overcurrent

When the EDG operates in response to an emergency automatic fast start signal, the only trip
signals which are effective are:

-Electronic Overspeed
'Generator Differential
'Emergency Trip Pushbutton

Response to EEEB-RAI-2b

During a non-emergency condition, if offsite power supplying the auxiliary load is lost while the
EDG was paralleled, the connected load on the 4kV balance of plant (BOP) bus may result in
the EDG overloading. The overloading duration however will be limited to the analyzed
capability of the generator. Once the setpoint is reached, the overcurrent relay will trip the EDG
output circuit breaker. The overcurrent relay will actuate the EDG lockout relay which will
require manual reset at the pontrol room panel. This lockout; however, is the same response
that would also occur for existing surveillances performed every month -when the EDG is
paralleled to the safety buses. This is a recognized condition; therefore, the EDG is declared
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inoperable during surveillance testing. Dedicated operators are at the EDG control panel during
surveillance testing if the EDG were to lockout due to overloading from a loss of offsite power
(LOOP) event and required resetting of the relay.

The following sequence of events occur during a LOOP scenario:

* Once the EDG trips, the undervoltage relays would sense the loss of voltage and
initiate a loss of power (LOP) signal. The LOP signal is generated by the loss of
voltage (LOV) relays on the 4kV safety buses, when the voltage on a bus is less than
approximately 78% nominal voltage for a duration of two seconds. Each 4kV safety
bus is equipped with a set of three undervoltage relays configured in a 2/3 logic. The
function of these relays is to generate the LOOP signal which actuates a series of
auxiliary relays (master load shedding relays) that initiate load shedding.

* The offsite power supply breakers would trip open in less than three cycles.
* Load shedding of the Class 1 E 4.16 kV ESF bus would occur. The 4kV distribution.

system automatically sheds all 4kV motor and 600V block loads. Each 4kV safety
bus is equipped with a set of three undervoltage relays configured in a 2/3 logic. The
function of these relays is to generate the LOOP signal upon recognition of the loss
of voltage on the safety bus, as defined above. The LOOP signal actuates a series
of auxiliary relays (master load shedding relays) that initiate load shedding. The total
response time from initiation of LOOP signal to the opening of load breakers is less
than 0.5 seconds.

* The EDG would restart in the emergency mode after the lockout relay is manually
reset.

* The EDG output breaker would re-close onto the Class 1E 4.16 ESF kV bus when
rated voltage/frequency are reached.

* Required loads would automatically re-sequence onto the Class 1E 4.16 ESF kV
bus.

Response to EEEB-RAI-2c

LOOP Sequence and the EDG in parallel

The response of the EDG will be the same as discussed above. The EDG will lockout on
overcurrent and will require a manual reset. As previously stated, this lockout; however, is the
same response that would occur for existing surveillances performed monthly when the EDG is
paralleled to the safety buses. The EDG will restart after the lockout is reset manually. When
the output breaker closes, the vital pumps are loaded automatically with sequence timers as
follows:

* Component Cooling Pumps
* Essential Service Water Pumps
* Motor driven Auxiliary Feed Water Pumps
* Non-Essential Service Water (NESW) Pumps
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Loss of Coolant Accident (LOCA) sequence without LOOP and the EDG in parallel

When the EDG is in test mode, the safety injection (SI) signal will automatically trip the 4kV
Output Breaker. This will separate the EDG from the safety bus and keep it operating in a
standby mode. Following a reactor trip, during a LOCA event, the main generator trip is delayed
for 30 seconds and then the normal source breakers (from the UATs) to the plant non-safety
related 4kV buses are tripped and the reserve feed source breakers (from the RATs) are closed.
The engineered safety system (ESS) loads will be powered from the plant safety related buses
via the RATs and the EDG will remain operating in a standby mode. The following loads will be
sequenced on if they were not already running.

* Centrifugal Charging Pumps
* Safety Injection Pumps
* Residual Heat Removal Pumps
* Component Cooling Pumps
* Essential Service Water Pumps
* Motor driven Auxiliary Feed Water Pumps
* Containment Spray Pumps
* Non-Essential Service Water (NESW) Pumps

* Containment Spray Pumps start on a Phase B isolation signal only and the NESW Pumps are

shed.

LOOP with LOCA and the EDG in parallel

When the EDG is in test mode, the SI or load shed signal will automatically trip the 4kV Output
Breaker during EDG test mode (these signals are blocked after two seconds, and therefore SI
signal is prevented from reopening the breaker if a load shed occurs first, trips the breaker, then
the breaker closes to load the EDG and a SI signal is initiated some time later). In a LOOP
event prior to LOCA with EDG paralleled, loss of voltage will not actuate since the buses remain
energized by the EDG. Following a reactor trip, the main generator trip is delayed for
30 seconds and then the normal source (from the UATs) breakers to the plant non-safety
related 4kV buses are tripped and the reserve feed source breakers (from the RATs) are closed.
Since there is no offsite power available, all the loads connected to the 4kV BOP and safety
buses will be carried by the EDG. The EDG size (3.5MW) is much smaller than the connected
load of almost 15MW, therefore, EDG will be extremely overloaded and tripped by the
overcurrent relays and lockout if LOCA signal was not present. If LOCA occurs prior to LOOP
while EDG is in test, the SI signal also trips the EDG main output breaker, which will keep the
EDG in standby. If there is no offsite power available, the standing LOOP/LOCA signals
automatically load shed all 4kV motors (ESS and BOP) and 600V block loads. The safety loads
will be sequenced on to the EDG. In summary, depending upon the timing of the LOOP, with
respect to LOCA, the EDG may remain operating in standby and accept LOCA loads after the
safety bus is separated from the offsite source or may lockout from overload due to BOP
connected load and require manual relay reset to restart the EDG. The ESS load sequence is
the same as that for LOCA without LOOP, as follows:
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* Centrifugal Charging Pumps
* Safety Injection Pumps
• Residual Heat Removal Pumps
* Component Cooling Pumps
* Essential Service Water Pumps
* Motor driven Auxiliary Feed Water Pumps
* Containment Spray Pumps
* Non-Essential Service Water Pumps

* Containment Spray Pumps start on a Phase B isolation signal only and the NESW Pumps are

shed

EEEB-RAI-3

Please provide an analysis of the scenario(s) if a fault occurs on any bus upstream of the DG-
connected bus while the DG is operating in parallel with an offsite source with the DG bus fed
from Unit Auxiliary Transformer or Reserve Auxiliary Transformer in Modes 1 or 2. Also,
discuss the DG protection during these scenarios, and clarify whether the DG can lockout on
overcurrent.

Response to EEEB-RAI-3

With the EDG operating in parallel with the offsite source and the EDG bus fed from UAT or
RAT in Mode I or 2, the maximum fault at the 4kV buses is less than 42 kiloampere (kA). The
maximum fault current from the EDG is 4.1kA. In non-emergency condition, the following relays
remain active in the circuit.

-Generator Overcurrent
-Generator Differential
-Generator Neutral Overcurrent

For a fault at the upstream 4.16kV RCP bus, there may be a relay race between the overcurrent
relays protecting the EDG and overcurrent relays protecting the main source (either UAT or the
RAT). The overcurrent relays will isolate the fault by tripping the main feed breakers to the RCP
bus and EDG output breaker. Regardless of which source's overcurrent relay actuates first, the
fault will remain energized until both sources are disconnected by their overcurrent protection.
The overcurrent relay on the EDG will also lockout the EDG and require manual reset as stated
above. Once the 4.16kV buses are deenergized, the LOV relays will initiate the normal load
shed and EDG restart. The faulted RCP bus will be isolated from the safety buses by the load
shed circuit response similar to the LOOP event identified above. Following a manual reset, of
the lockout relay, the safety bus will be automatically reloaded.

The EDG overcurrent relays are set to pick up at 960 Amps in 1.5 seconds. The EDG overload
rating is estimated to be 58 minutes at 960A and therefore not a concern.
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EEEB-RAI-4

Please provide a summary of the impact of an increase in short circuit current on the switchgear
ratings and on the protection settings due to the proposed DG operating in parallel with an
offsite source during Modes 1 or 2, in order to perform SRs 3.8.10, 3. 8.1.11, and 3.8.1.15.

Response to EEEB-RAI-4

In the NRC letter dated June 15, 2015 (ML15163A167), EEEB-RAI-4 was written as above.
Specifically, the SRs listed in EEEB-RAI-4 are "3.8.10, 3.8.1.11, and 3.8.1.15." The three SRs
listed in both the original LAR (ML14356A022) as well as other parts of the RAI are "3.8.1.10,
3.8.1.11, and 3.8.1.15." I&M's response to EEEB-RAI-4 will address these three SRs.

The maximum 3 phase fault contribution from the EDG is 4.1kA.

The maximum fault at the T Bus is less than 42kA including the EDG contribution.

The symmetrical interrupting rating of the 4kV switchgear and breakers is 46.9kA adjusted for
the 4.16kV rating. The maximum fault current, 42kA calculated with the EDG in parallel does
not exceed the fault rating of switchgear and breakers. The fault currents are conservatively
estimated based on the low circuit impedances and maximum fault contribution from the system
and the motors connected to the bus.

The EDG overcurrent relays (GE Type IAC) have fault thermal rating of over 60kA for I second.

The EDG overload relays are set to coordinate with the instantaneous phase over current relays
on the 4kV motors to prevent false tripping.
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Previous Cook Nuclear Plant Diesel Generator Load Rejection Testing Results:

I -OHP-4030-132-217A(B), Attachment 9
2-OHP-4030-232-217A(B), Attachment 9

and

1-OHP-4030-132-027A(B), Data Sheet 3
2-OHP-4030-232-027A(B), Data Sheet 3
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DG1AB Load Sequencing & ESF Testing

Attachment 9 3500/600 KW Load Rejection Testing Pages:

I PURPOSE AND SCOPE

1.1 This attachnien provides instructions to test DG I AB Emergency Diesel
Generator response to full (3500 kW) and/or 600 kW load rejection (relay
I ý5X-AB actuation).

2 PREREQUISITES INIT

2.1 The working copy of this procedure is the current revision.

2.2 A pre-test briefinig has been conducted witlh the Shift Manager (SM), Unit
Supervisor (US), or WCC-SRO in accordance with PMP-4010-JOB-001,
Pre-Job Briefs and Post-Jkb Reviews. .-__--

2.3 PMP-4030-EXE-001, Conduct of Surveillance Testing, Section 3.2,

General Expectations for Test Pi'erequisite Activity, has been reviewed. __-_

2.4 DG1AB Emiergency Diesel Generator is in service. Kh

2.5 DG1AB Emergency Diesel Generator is not loaded to the test bank.

2,6 Recorder(s) installed per Attachment 13.

> PRECAUTIONS AND LIMITATIONS

c None,

OPERATIONS DEPARTMENT
CONT:ROLL:D DOCUMENT

O - 2014

WORKING COPY ONLY
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DG1AB Load Sequencing & ESF Testing

Attachment 9 3500/600 KW Load Rejection Testing [ages:
ý9 84 -194

References: OP- 1-98034, OP- 1-98043, OP-I1 98047, OR- 1-98045,
OP- 1-98111, OP- 1-98222 & OP--l-98285,

4 DETAILS INIT

Step 4. 1 tests the Emergency Diesel for the response to a full load rejection.
Step.4.2 tests the Emergency Diesel for the response to a 600 kW load
rejection.

Steps 4.1 or 4.2 may be performed in any order.

Annunciator #119 Drop 53, DGIAB TRIPS DISABLED, will actuate when
relays are actuated during the load rejection(s).

4.1 IF performing full load rejection, THEN:

- E: 'Steps 4. 1.la through 4.1. 1 d may be repeated as necessary to achieve desired
results.

4.1 1 Verify DGIAB loaded to support full load rejection testing:

a. Verify DG1AB loaded to >3150 kW and < 3500 kW.

One of the following steps (4.1.1b or 4.I..lc) is.perfornied. It is preferred to
raise EDG load to 3400 kW and use Figure 3 to verify the 'power factor is in
the correct, range.

If load is raised 'to another value-in the > 3150 kW and < 3500 kW range,
a manual calculation must be used to determine power factor.

b. IF loading the EDG to 3400 kW AND using Figure 3 to
verify the power factor, THEN:

I. Raise lhe DGIABI oad to' 3400 kW indicated.

0 DGIAB Load: qoD kW.



r

Continuous i-OHP-4030-132-217B Rev. 35 Page 186 of 470

DG1AB Load Sequencing & ESF Testing
- 11Pages:

Attachment 9 3500/600 KW Load Rejection Testing 184- 194

In adjusting voltage to perform the EDG run at less than or equal to a 0.86
power factor, the current oin all three phases should be within 80 amps of
each other.

Figure 3 can be utilized at an EDG load of 3400 kW ONLY. FRef. 8.2.1g]

2. Establishl power factor:: (SR 3.8.1.11)

a) Calculate the average of the three phases voltage:

Phase 1 Volts

Phase 2 _ _ __ Volts

/17Phase 3 Volts

. Average Voltage /[q, (o7 Volts 62~)

0
b) Adjust the EDG Auto Voltage Regulator to maintain

diesel 'output within the operating region as indicated
on Figure 3, EDG Power Factor at 3400 kW.

-OR-

c. IF loading the EDG to a value other than 3400 kW, THEN:

1. Raise the DG IAB load _>'3150 kW and <3500 kW
indicated,

./AX

DGIAB Load: kW.

2. Perform Data Sheet 3, Calculating Power Factor,(PF), of
1-OHP-4030-132-027AB, AB Diesel Generator
Operability Test (Train B), to establish the power factdr.
(SR 3.8. 1.11)

d. Verify power factor less than or equal to .86.
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DG1AB Load Sequencing & ESF Testing

Pages:
Attachment 9 3500/600 KW Load Rejection Testing e84 - 194

C1 I J_ý 7)

e. Record the following information:

1. DGIAB load: M___kW

2. DGIAB Power Factor: 0. (.8 to .86)

f. Verify DG lAB output breakeirs - CLOSED:

1. T1LA 11, Emer Incoming Feed froni Diesel Gener:ator
IAB (DGIAB Out Bkr to Bus TI 1A)

2. TI HB4, Emer InComing Feed from Diesel Generator
IAB (DG lAB Out Bkr to Bus Tl 1B)

4.1.2 Verify that the pioper precautions have been taken to prevent
damage to the following equipment when actuating relay
1-5X6-TI IA .(affected equipment with the post test positions
listed below or action to be taken):

a. Verify 1-T 1iAI, South Safety Injection Pump I-PP-26S -

PTLO.

b. IF I -1 A4, South Plant Lightning Transformer 1 -TR-LTC-
9S, is closed, THEN open 1-SA-TS6-7, Defeats Trip of
'Sotith Plant Lighting Xfinr Supply Breaker 1-I1 A4 During
Load Shed/Conservation.

6Th2

[i VI!

4-I
: A load rejection > 3150 kW and • 3500 kW Will be initiated by manual actions

in the next several ýsteps.

4.1.3 Verify this step niumber is documented on Data Sheet 9, Recorder
Data File Log, for the recorder(s) used. 7

4.1.4 Start the recorder(s) to measure maxinium voltage.
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DGLAB Load Sequening & ESF Testing

Attachment 9 3500/600 KW Load Rejection Testifig
4 1ages9

0

4.1.5 Manuallyactuate relay 1-5X6-T1I A, ~4KV Blus TlI JA M aster Load
Shedding Relay #6, form:approximately 2 see'onds at Paniel I SR*-I
(Ref. PSII-92053).

S' 4.1.6 Cieck the DG iAB output breakers opened to initiate the load
rejectipn1. '[CMS 7844]

a. Ti i AlI 1, Emer Inconming Feed from Diesel Generator
I AB (DG IAB BOut ,Bktr toBLUS TI lA) OPEN

Cv

1b. TiI B14, Emer Incoming- Feed fron Diesel Generator
IAB1 (DG IuAB Out Bkie to Bis T I B) OPEN

'4.1.7. DG I AB continued runn egdid not trip).,

Circle Onfe: YES NO

4.1.8 Ghieck Buses Ti IA andTI lB3 remain eheergized.

",J4.1.9

4.1.10

Stop the recorder(s).

*Performiri thfollowing (Acceptance. Cr~ite'ria, Step 5.8, includes test
equipmient inaccuracyof j: 55. Volts):

ai. Record the mtaximumf voltage indicat'ed on recorder.
,:7) Volts

b). Check mnaintainied voltage is •5295 'V.

4.1.11l IF 'desired, THEN perform Attachment 22, DGIAB Disabled:
Trip Testing~.

10.

H
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NO.. 1 The SI/Blackout interlock is sealed in until the Emergency Diesel Generator is
stopped or reset by performing the following step. The SI/Blackoit 'iiterlock
seals in die Trips Disable circuit.

4.1.12 IF required for additional testing THEN:

a. Restore SI/Blackout interlock by momentary lead lifting, as fOllOws"

Tech I Locate lead I on relay I-]X-DGAB at Rear Instrument/Relay Rack
1 -SR-2.
Telh 2 - Verify lead I on relay I-IX-DGAB at Rear Instrument/Relay Rack
I-SRZ-2 is identified.

Tech 1 - Momentary lift lead I on relay l-iX-QGAB.

Relay I - I X-DGA3B at Rear Tlec 2 Tech 1
lnstrument/Relay Rack ISR-2. Initi s I Initials

(Ref. PS-1-92053) IS initials

Momentary lift lead I on relayi
I-!x-DGAB.

b. Check the following:

• Relay I-lX-DGAB has de-energized

IF available, TI-LEN check Annunciator # 119 Drop- 53,
DG1lAB TRIPS DISABLED, has cleared _-_/ _

4.1,13 Restore the following equipment that could be'affected when
,actuating relay 1-5X6-TI IA-

a. IF opened, THEN close t-SA-TS6-7, Defeats Trip of South
Plant Lighting Xfinr Supply Breaker i-I 1A4 During Load
Shed/Consgervation. "______

40
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4.2 IF performing a 600 KW load rejection, 'THEN:

0!4 / Steps 4.2. Ia through l4.2. c miay be trpeated as necessary to achieve desired
-results. DG I AB load should be as close to 600 kW as reasonably achieveable.

4.2..1 Verify DGIAB loaded to support 600 kW load rejection testing:

a. Verify AB EDG loaded to Ž_ 600 kW - •750 kW. M>

b. Perform Data Sheet 3, Calculating Power Factor (PF), of
I-OHP-4030-132-027AB, AB Diesel Generator Operability
Test (Train 3B), to establish the power factor. (S.R 3.8. 1.11) /

c. Verify power factor less than or or equal to .86.

d. Record the following information:

1. DGIABload: ______kW ___

2. DGIAB power factor: _, _____

e. Verify DGIAB output breakers,- CLOSED:

1. TIIA11, Emer ncoming Feed from Diesel Generator
lAB (DGIAB Out Bkr to Bus TI .1A) __/A.

2. TI 1B4, EmerIncoming Feed from Diesel Generator
lAB (DG lAB Out Bkr to'Bus T 11) IB)

4.2.2 Verify that the proper precautions have been takeplto prevent
damage to the following equipment when actuating relay
1-'5X55TI IB (affected equipment vwith the post test positions listed
below Or action to be takeni):

a. IF 1-1JBD, 600V Bus 11B to'600V Bus IID Tie, is closed,
THEN open 1-SA-TS8-i, Defeats Trip of I-i 1BD During,
Load Shed from Bus I4TI LB. -

0 _V



F

0

4.2.3, Verify, this step number is docuinentedon Data Sheet 9, Recorder.
Data File Log, 'or the recorder(s) used. ,____

4.2.4 Start the reconrder(s) 'to measure maximum voltage. ________

4:2.5 Manually actuate relay 1-5X5-T1 lB, 4KV Bus TiI B Master Load :
Shedding Relay #5, for approximately 2 seconds.

CV

4.2.6 Check the DG I AB output bi'eakers opened to initiate the !0aid
rejection. [cMS 78441

a. TilAI 1, Emer hibboming Feed from Did-el Generator

lAB (DGIAB Out Bkr to Bus T! 1A) OPEN ___..

b.' Ti 11 B4, Emer lncomifig Feed from Diesel Generatory

lAB (DGIAB Out Bkr to Bus TI'IB) OPEN ___

4.2.7 DGIAB c'ontiiieid riuiiig (e.g., did not trip).

Circle One: Y E S NO __

4.2.8 Check BusesT1iA andT11iB remain energized.: _ _

4.2.9 Stop the reeorlder(s). f..
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4.2,10 Perfomed thefollowing (Acceptance Criteria, Step. 57)

a. Record the v61tageand frequency indicated on recorder-
`P ., I. 1 Voltage -,range

&o. ,tb o,- I ,fL/ 14z range

0 • 7! Maximum HZ ,_-

b. Check Tech Spec SR 3.8.1.10 requirements are satisfied:

Within 2 seconds following load rejectifn, voltage is > 3965 V
and •<4345 Volts.

B{Based upon test equipment inaccuracy of ±55 Volts'}

Circ le One: Y NO ___

Within 2 seconds following load rejection, frequency is t> 59,5
6. 1,f• and _< 60.4 Hz.

{Based upon test equipment inaccuracy of ±0.1 Hz}

CircleOne: NES NO _

(-)k%, Following load rejection, frequency is < 64.3 HIz.
.:O 1- {Based upon testequipment inaccuracy of ±0.1 Hz}

Circle One: N__ NO

4.2.11 IF desifed, THEN perform, Attachment 22, DGlAB Disabled ,9
Trip Testing.

9I-)i
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N TIE, Thie. SJIB'kkOut intcrlock is sealedl in until the Emergency Diesel'Geinerator is
stopped or reset by performing the following step. The SI/Blackout interlock
seals in tie Trips Disable circuit.

•4.2.,12 IF reqiaivcd for addition'testing THEN

a. Restore Sl/Blackoui interlock: by momenta!ry lead lifting, as follows:

Tech I - Locate lead f n i'el'y l-1 X-DGAB at Reai• instrument/Relay

Rack l-SRI-2.
Tecli 2 - Veri Vy lead 1 on relay 1-1 X-DGA3B at Rear hIstrument/Relay
Rack l'-SR-2 is identified.

Tech 1 - Momentary lift lead I on relay 1-IX-DGAB.

0
Relay 1 -IX-DGAB at Rear Tech72 Tech 'i

Instrument/Relay Rack I -SR-2.i
(Ref. PS-]1.92053) j ____tiaS Initials

Momentary lift lead I on relay /
1.-IX-DGAI3. 4.. - _

b. Check the f6olowing:t

SRelay I-IIXDQAB hais de-cpe.ngized

IF available, THEN check Annunciator #119 Drop 53,
DGWI A TRIPS DISABLED, has cleared,_"

4.2. 13 Restore thefollowing equipnment. hattcould be affected when
attiiating relay j1-5X5-Tl iB:, -____.

a. IF opened, TH-EN close 1-SA-TS8-1!, Defeats Trip of r
I-i IBD During Load Shed from Bus :I:TI 113.

IV
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Comments:
S 2w-77?1

Verified Complete By: "."-_ _____ --__

{
Date: /0/ o ./

Date: /o 1ic-Reviewed By:
el Supervisor/Manager Signature
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AB Diesel Generator Operability Test (Train 1B)

Data Sheet 3 Calculating Power Factor (PF) Pages:
180-182

1 PREREQUISITES

1.1 None

2 PRECAUTIONS AND LIMITATIONS

2.1 None

3 DETAILS INIT

E*Power Factor Limits: The acceptable operation region is developed based

on running EDG at >3150 kW and <!3500 kW load. Using the monitored
EDG power, current and voltage, and applying these values in Eq. 1 (i.e.

Power [kW] = (1.73 * Voltage [volts *35] * Current [amperes] * Power

Factor [unit less])/1000 [watts per kW]

* Rearranging, Power Factor = Power [kW]/ (1.73 *Voltage [volts *35] *

Current [amperes] /1000 [watts per kW]) (Eq. 2).

* Power Factor= (Power [kW] * 16.5)/(Voltage [volts as read] * Current

[amperes]) (Eq. 3) [Ref. 8.2.1g]

3.1 Perform the following to calculate Power factor (PF):

OpERA'TiONS 0CUFP-TMECONT ROLLED CU

7~ 20P~
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Data Sheet 3 Calculating Power Factor (PF) Pages.
1 1 180-182

& : Voltage: The voltage values are the metered voltage values, or the values as
read on the secondary of the PT with a ratio of 35 . The expected steady
state voltage range is 3910 to 4400 volts, which corresponds to 111.7 to
125.7 volts secondary, respectively. The voltage used in the formula should
be the average of the individual phases.

Current: The maximum EDG current established is 600 amps, which is based
on EDG nameplate rating. The current used in the formula should be the
average of the individual phases.

3.1.1 Calculate the average of the three phases voltage.

Phase 1 [_ _ _ Volts

Phase 2 I2L 0Volts

Phase 3 -t q Volts

Average Voltage i[t ' Volts

3.1.2 Calculate the average of the three phases current.

Phase I 12_r _ Amps

Phase 2 fro - Amps

Phase 3 1_ __ Amps

Average Current //3o,3 Amps

3.1.3 Record current desired load.

IV

IV

Load 700 kW
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AB Diesel Generator Operability Test (Train B)

Data Sheet 3 Calculating Power Factor (PF) Pages:
180-182

3.1.4 Calculate Power Factor:
(Power [kW] * 16.5)/(Voltage [volts as read] * Current
[amperes]) = Power Factor

( 700 kW * 16.5)/( Ilq. 5 volts * /13, 3 3 amperes)
Desired Load Average Average
(Step 3.1.3) (Step 3.1.1) (Step 3.1.2)

0 -er
Power Factor

IV

Do not exceed 600 amperes on any phase. When making changes with the
auto voltage regulator monitor current closely as it is most sensitive to
adjustments with the auto voltage regulator.

3.1.5 IF not at desired Power Factor, THEN:

a. Adjust auto voltage regulator as necessary to obtain desired l/t// l
Power Factor._• - w

b. Repeat Steps 3.1.1 to 3.1.4, to determine Power Factor.

4 FINAL CONDITIONS

Comments:

Verified Complete By: - Date: 1&/ .'7 / l

Reviewed By: Super-vio Date: ___

// Supervisor

REVI OCT 10 2014
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Attaclnnent 9 3500/600 KW Load Rejection Testing Pag1s:,
Attachment~ ~ 915060 86 - 195

1 PURPOSE AND SCOPE

1.1 This attachment provides instructions to test DGI CD Emergency Diesel
Generator response to load rej-ction. (relay 1,5X-CD actuation).

2 PREREQUISITES INIT

2.1 The working copy of this procedure is the current ievision.

2.2 A pre-test briefing has been conducted with the Shift Manager (SM), Uniit
Supervisor (US), or WCC-SRO in accordance with PMP-4010-JOB--01,
Pre Job Briefs and Post Job Reviews. (___

2.3 PMP-4030-EXE-001, Conduct of Surveillance Testing, Section 3.2,
General Expectations for Test Prerequisite Activityj has been reviewed.

2.4 DG1CD Emergency Diesel Generator is: in service.

2.5 DG ICD Emergency Diesel Generator is not loaded to the test bank.

2.6 Recorder(s) installed per Attachment 13.

3 -PRECAUTIONS AND LIMITATIONS OPERATIONS DEPARTMENT
CO';NTF]OLLE[0 DOCUMENT

None. -, T....
W ORKI 14
WORKING COPY, ONI_¥
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Attachment 9 3500/600 KW Load Rejection Testing Pages:p ~86-195 j

'• References: OP-1-98035, OP-1-98044, OP-i-98047, OP-1-98223,
& OP-1-982851.

4 DETAILS INIT

NO Step 4.1 tests tie Emergency Diesel for the response to a full load rejection.
Step 4.2 tests the Ei.iergency Diesel for the response to a 600 kW load
rejection.

Steps 4.1 or 4.2 may be performed in any order.

Annunciator# 120 Drop 53, DG 1CD TRIPS DISABLED, will actuate when
relays are actuated during the load rejection(s).

4.1, IF performing full load rejection, THEN:

Z
NOTE ,Steps 4.1 .1 -a through 4. 1. I d may be repeated as necessary to achieve desired

results.

4.1.1 Verify DG I CD EDG loaded to support fullload rejectiont testing:

a. Verify DGICD EDG ijaded to >3150 kW-and •<-3500 kW,

One of the following steps (4. 1, lb or 4.1, Ic) is performed. I t is preferred to
raise EDG load to 3400 kW and use Figure 3 to verify the power factor is in
the correct range.

If load is raised to .another value in the _>3150 kW and < 3500 kW range,
a manual calculation must be used to determine power factor.

b. IW loading the EDG to 3400.kW AND using Figure3 to
verify the power factor, THEN:

1. Raise the DG1i CD load to 3400 kW indicated.

DG2CD Load: 'qo.Q kW.
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Attachnient9 3500/600 KW Load Rejection Testing 186 - 195

0• In adjusting •voltage to perform the'EDG run at less than or-equal 1to a 0.86

power factor, tlhe current on all three phases should be within'80 amps of
each other.

Figu1re 3 can be utilized at an .EDG load of 31400 kW ONLY. [Ref. 8.-2.Ig]

2,. Establish power-factor: (SR 3;8. 1.11)

,a) Calculate the average of the three phases voltage:

Phase 1 _ _ __ Volts

Phha§se 2 ki_ Volt-s

Phase 3 _ 7-.- __ Volts

Average Voitage I Volts

b) Adjust theEDG Auto Voltage Regulator to maintain
diesel outpuii within th6 operating region as indicated
on Figure .3, EDG Power Factor at 3400 kW.

-OR-

c. IF loading the EDG to a value other than •3400 kW, THEN:

1. Raise the DGlCD load _ 3150 kW and _< 3500:kW
indicated.

DGICD Load: kW.

2. Perform Data Sheet 3;,Calculating. Power'Factor.(PF), of
1I-OHP-4030O132-027CD, CD Diesel Generator
Operability Test (Train A), to cstabii'sh the power 'factor.
(SR 3.8.1,11)

d. Verify power factor ýis less than orequal to .86.

0
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e. Record the following infornation:

1. l)GC!D load: "•t• kW. /'

2., DGICD Power Factor: . (.8 to ..86)

f. Verify the DGICD output breakers - CLOSED:

1. TI IC3, Emer 'ncoming Feed from •Diesel Genei-ator
ICD (DGICD Out Bkr to Bus"TiiC)

2. TI ID8, Emier Incoming Feed from Diesel Generator
lCD (DGICD Out Bkrto Bus TIlD) _ "-,.

4.11.2 Verify that dhe proper precautions have been taken to prevent
damage to the following equipment when actuating relay
1-5X44T1 1 D (affected equiprnenit with'the post test positions
listed below or action to be taken):,

a. 1-1 1D13, North CRDMG Set Motor Supply Bkr- PTLO.

b. I-TI 1D4, East CTS Pump I-PP-gE - PTL0O'.

c. IF 1-1 1D3, Containment Lighting Transformer I -TR-LTG-
10, is closed, THEN open I-SA-TS20-2, Defeats Trip of
Containment Ltg Xfih" Supply Breaker !-' 1D3 During Load
Shed/Conservation..

IV

d. IF 1-1 ID10, North Plant Lighting Transformer I-TR-,LTG-
9N, is closed, TtIEN open I -SA-TS20-4, Defeats Trip of N
PlantLighting Xfmr Supply Bkr 1-111D10 During .Load
Shed/Conservation.

IV
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A load rejection >,3150 kW and,-< 3500 kW will be-initiated by manual
actions in the next several steps.

-4.1.3 Verify this step number is documented on Data Sheet 9, Recorder

Data File Log, for the recorder(s) used.

4.1.4 Start the recorder(s) to measure maximum voltage.

4.1.5 Manually actuate relay I-5X4-TI] D,4KV Bus T 11D Master Load
Shedding Relay #4, for approximately 2 seconds.

EPDM

4.1.6 Check the DG I CD output breakers opened to initiate the load
rejection, JcMs 7"41

a. TI1C3., Emer IncomingFeed from Diesel Generator
ICD (DGO CD Out Bkr toBus T1IC) OPEN

b. TI 1D8, Emer Incoming Feed from Diesel Generator
ICD (DGICD Out Bkr to Bus TI D) OPEN

4.1.7 DGICD continued running (e.g., did rot. trip)

Circle One: NO

4.1.8 Check. Buses T 11C and TI 1D remain energized.

4.1.9 Stop the recorder(s).

41.10 Perform the following (Acceptance Criteria, Step 5.8, includes
test equipmlent inaccuracy of + 55 Volts).

a. Record the'maximum voltage indi~cted on recorder:

b. Cieck maintained voltage, is • 5295 V 1

,4.1.I 1 IF dsired, THIEN perform Attachmept 22, DGI CD Disabled ,
Trip Tesfnihg;.
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/ The SI/Blackout interlock is sealed in until the Emergency Diesel Generator is,
stopped or reset by performing the following step. The. SI/Blackout interlock
sealss hi the Trips Disable circuit.

4.1.12 IF required for additional testing, THEN:

a. Restore SI/Blackout interlock by momentary lead lifting, as follows:

Tech I - Locate lead I on relay 1-1X-DGCD at Rear Instruient/Relay Rack
l -SR-4.
Tech 2 - Verify lead 1 o6p relay I-1IX-DGICD at Rear Instrument/Relay Rack
I-SR-4 is identified.
Tech I - Momentary lift lead 1. on relay .-l-iX-DDGCD.

Relay 1-1 XDGCD at Rear 'ech 2 Tech 1
Instrtment/Relay Rack I SRA. Initials Initials

(Ref. PS-1-92054)

Momrentary. lift leaid I on relay

b. Check the following:

• Relay 1-I X-DGCD has de-energized

IF available, THEN cheek Annunciator #120 Drop 53,
DG 1CD TRIPS DISABLED, has cleared.

4.1.13 Restore the following equipment that could be affected when
a•tuating relay !-5X4-T1 ID:

a. IF opened in Step 4.1.2c, TH ,EN close 1-SA-TS2O-2,
Dfefats Trip 01 Containment Ltg Xfmr Supply Breaker
14 1 D3 During Load Shed/Congervation.

b. IF opened in Step 4.1,2d, THEN OlOse 1 -SA-TS20-4,
Defeats Trip"of N Plant Lighting Xfrnr Supply Bkr 1-I 1D10

During Load Shed/Conservation.
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4.2 IF performing a 600 kW load rejection, THEN:

00. Steps 4.2. Ia througlh 4.2. 1c may be repeated as necessary to achieve desired
results. DG1CD load should be as close to 600kW as reasonably achievable.

4.2.1 Verify DG 1CD EDG loaded to support 600 kW load rejection
testing:

a. Verify DGICD EDG loaded to > 600 kW - • 750 kW.

b. Perform Data'Sheet 3, Calculating Power Factor (PF), of
I-OHP-4030-132-027CD, CD Diesel Generator Operability
Test (Train A), to establish rite power factor. (SR 3.8. 1. 1)

c. V'eritf power factor is less than or equal to .86.

d. Record the following information:

1. DGICDload: ,A_ MkW.

2. DGICD Power Factor: _ _ _

e. Verify the DG1CD output breakers - CLOSED:

1. Ti C3, Emer Incoming Feed from Diesel Generator
lCD (DGICD Out Bkr to Bus TUGC)

2. Ti ID8, Emer: Incoming Feed from Diesel Generator
ICD (DGICD Out Bkr to Bus TI ID)

4.2.2 Verify this step number is documented on Data Sheet 9, Recorder
Data File .Log, for the recorder(s) used.

4.2.3 Start the recorder(s) to measure frequency AND voltage.
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4.2.4 Manually actuate relay I-5X6-T1 IC, 4KV Bus TilC Master Load
Shedding Relay #6, for approximately 2 seconds.

EPDM

4.2.5 Check the DGICD output breakers opened to initiate the load
rejection. JCMS 7844]

a. T11C3, Emer Incoming Feed from Diesel Generator
1CD .(DG1CD Out Bkr to Bus TI IC) OPEN

b. Ti 1D8, Emer Incoming Feed from Diesel Generator
ICD (DG1CD Out Bkr to Bus TI 1D) OPEN

4.2.6 DG1CD continued running (e.g., did not trip)

Circle One: NO

4.2.7 Check Buses TI IC and TI ID remain'energized.

4.2.8 Stop the recorder(s). _•LL1\

4.2.9 Perform the following (Acceptance Criteria, Step 5.7):

a. Record the voltage and frequency indicated on recorder:
qZi(- L/ZZI Voltage range

,3 oZ- Lo...*L Hz range
t, cz 7-T Maximum HZ7

b. Check Tech Spec SR 318.1.10 requirements are satisfied:

Within 2 seconds following load rejection, voltage is >Ž3965 V
and • 4345 Volts.
{Based upon test equipment inaccuracy of ±55 Volts}

Circle One: NO
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Within 2 seconds following load rejection, frequency is _ 59.5
and _< 60.4 Hz.
{Based upon test equipment inaccuracy of ±0.1 HzI

Circle.One: (YNO 3EN

Following load rejection, frequency is _< 64.3 Hz.
{Based upon test equipment inaccuracy of ± 0.1 Hz)

Circle One: ( NO

4.2.10 IF desired, THEN perform Attachment 22, DGICD Disabled
Trip Testing.

NOTE: The SI/Blackout interlock is sealed in until the Emergency Diesel Generator is
stopped or reset by performing the following step. The SI/Blackout interlock
seals in the Trips Disable circuit.

4.2.11 IF required for addition testing THEN:

a. Restore SI/Blackout interlock by momentary lead lifting, as foll w s.:

Tech 1 - Locate le~ad I on relay I-lX-D GCD at Rear instrumenrt/lRelay Rck

1 -SR-4. i fTeh2-- Verify lead I on relay I-1X-DGC.D at Rea Intufin/RlyI a[e
l-SR-4'is identified.I

Tech 1 - Morfintalry lift lead I on relay I- AX-DGCD.

Relay 1-1 X-DGCD at Rear Tech. 2Insteurnert/Rel~ay Rack I -SR-4.Teh-Tel1
Thsrumnt/~y ack~-S-4.Initials Initi. Is

(Ref. PS-1792054) Initialsniti _
Mpmentary lift letAd I on relay

1-I X-DGCD.

b. Check the following:

" Relay I-I X-DGCD has de-energized

" !F available, THEN check Annunciator #120 Drop 53,
DG 1CD TRIPS DISABLED, has cleared.



a

Continuous 1-OHP-4030-132-217A Rev. 36 Page 195 of 462

DGICD Load Sequencing & ESF Testing

Attachment 9 3500/ 600 KW Load Rejection Testing Pages:
A0e186-195

Comments:

Date: /-Irl 4?

Date: 0 / I/

0
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7-S-. CD Diesel Generator Operability Test (Train A)

Pages:
Data:-Sheet 3 Calculating Power Factor (PF).=-- , 178 -180

1 PREREQUISITES

1.1 NQne

2 PRECAUTIONS AND LIMITATIONS

2.1 N6ne

3 .-DETAILS

OPERATIONS DEPARTMENT
CONTROLLED DOCUMENT

OCT 1 )14

WORKING COPY ONLY

INIT

' Power Factor Limits: The acceptable operation region is developed based
'_.on running EDG at _3150 kW and _3500 kW load. Using the monitored
EDG power, current and voltage, and applying these values in Eq. 1 (i.e.
Power [kW] = (1.73 * Voltage [volts *35] * Current [amperes] * Power
Factor [unit less])I1000 [watts per kW]

Rearranging, Power Factor = Power [kW]/ (1.73 * Voltage [volts *35] *

Current [amperes] /1000 [watts per kW]) (Eq. 2).

_ Power Factor= (Power [kW] * 16.5)/(Voltage [volts as read] * Current
(amperes]) (Eq. 3)

3.1 Perform the following to calculate Power factor .(PF):
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CD Diesel Generator Operability Test (Train A)

Data Sheet 3 Calculating Power Factor (PF) Pages:
1 178 -180

Voltage: The voltage values are the metered voltage values, or the values
as read on the secondary of the PT with a ratio of 35. The expected
steady state voltage range is 3910 to 4400 volts, which corresponds, to
111.7 to 125.7 volts secondary, respectively. The voltage used in the
formula should be the average of the individual phases.

Current: The maximum EDG current established is 600 amps, which is
based on EDG nameplate rating. The current used. in the formula should
be the average of the individual phases.

3.1.1 Calculate the average of the three phases voltage.

Phase 1 UZ Volts

Phase 2 1z k Volts

Phase 3 VV"-- _ Volts

Average Voltage ._. _3 Volts

3.1.2 Calculate the average of the three phases current.

Phase 1 D -,-I Amps

Phase 2 (10,0 Amps

Phase 3 \__. _ Amps

Average Current -- I1 Amps

3.1.3 Record current desired load.

Load -c 0j kW

IV

IV

ii
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Data Sheet 3 Calculating Power Factor (PF) Pages:
178- 180

3.1.4 Calculate Power Factor:
(Power [kW] * 16.5)/(Voltage [volts as read] * Current
[amperes]) = Power Factor
( • kW * 16.5)/( __.," volts * I(G' amperes)
Desired Load Average Average
(Step 3.1.3) (Step 3.1.1) (Step 3.1.2)

Power Factor

IV

N •Do not exceed 600 amperes on any phase. When making changes with the
auto voltage regulator monitor current closely as it is most sensitive to
adjustments with the auto voltage regulator.

3.1.5 IF not at desired Power Factor, THEN: •A 0 1 Ul4.

a. Adjust auto voltage regulator as necessary to obtain desired
Power Factor.

b. Repeat Steps 3.1.1 to 3.1.4, to determine Power Factor.

4 FINAL CONDITIONS

Comments:

Verified Complete B: ... Date: '('.i.jj•

Supervisor/Manager Signature

FEVIWED OUT Z 79T4%
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Attachment 9 3500/600 KW Load Rejection Testing Pages:
1 186- 196

0

1 PURPOSE AND SCOPE

1.1 This attachment provides instructions to test DG2AB Emergency Diesel
Generator response to full (3500 kW) and/or 600 kW load rejection (relay
2-5X-AB actuation).

2 PREREQUISITES INIT

2.1 The working copy of this procedure is the current revision.

2.2 A pre-test briefing has been conducted with the Shift Manager (SM), Unit
Supervisor (US), or WCC-SRO in accordance with PMP-4010-JOB-001,
Pre-Job Briefs and Post-Job Reviews.

2.3 PMP-4030-EXE-001, Conduct of Surveillance Testing, Section 3.2,

General Expectations for Test Prerequisite Activity, has been reviewed.

2.4 DG2AB Emergency Diesel Generator is in service.

2.5 DG2AB Emergency Diesel Generator is not loaded to the test bank.

2.6 Recorder(s) installed per Attachment 13.

3 PRECAUTIONS AND LIMITATIONS

3.1 None.

OPERATIONS DEPART•INT

APR 03 2i15
WO)

WORKING COPY ONLY

OPERATIONS DEPARTMENT
CONTROLLED DOCUMENT

APR 04j,15

WORKING COPY ONLY
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Attachment 9 3500/600 KW Load Rejection Testing Pages:1
186 -196

[1 References: OP-2-98034, OP-2-98043, OP-2-98045, OP-2-9811 1,
OP-2-98222 & OP-2-98285.

4 DETAILS INIT

O E: Step 4.1 tests the Emergency Diesel for the response to a full load rejection.
Step 4.2 tests the Emergency Diesel for the response to a 600 kW load

rejection.

Steps 4.1 or 4.2 may be performed in any order.

Annunciator #219 Drop 53, DG2AB TRIPS DISABLED, will actuate when
relays are acutated during the load rejection(s).

4.1 IF performing full load rejection, THEN:

e k: Steps 4.1. la through 4.1. id may be repeated as necessary to achieve desired
results.

4.1.1 Verify DG2AB loaded to support full load rejection testing:

a. Verify DG2AB loaded to > 3150 kW and < 3500 kW. M___

One of the following steps (4.1.lb or 4.1. lc) is performed. It is preferred to
raise EDG load to 3400 kW and use Figure 3 to verify the power factor is in
the correct range.

If load is raised to another value in the > 3150 kW and _< 3500 kW range,
a manual calculation must be used to determine power factor.

b. IF loading the EDG to 3400 kW AND using Figure 3 to
verify the power factor, THEN:

1. Raise the DG2AB load to 3400 kW indicated.

DG2AB Load: 0 kW.
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Attachment 9 3500/600 KW Load Rejectio .Testing 186 - 196

Y&E: In adjusting voltage to perform the EDG run at less than or equal to a 0.86
power factor, the current on all three phases should be within 80 amps of
each other.

Figure 3 can be utilized at an EDG load of 3400 kW ONLY. [Ref. 8.2. 1g]

2. Establish power factor: (SR 3.8.1.11)

a) Calculate the average of the three phases voltage:

Phase 1 01• Volts

Phase 2 111 Volts

Phase 3 110/5, Volts

Average Voltage //XA,5 Volts

b) Adjust the EDG Auto Voltage Regulator to maintain
diesel output within the operating region as indicated
on Figure 3, EDG Power Factor at 3400 kW.

-OR-

c. IF loading the EDG to a value other than 3400 kW, THEN:

1. Raise the DG2AB load a 3150 kW and-< 3500 kW
indicated.

DG2AB Load: kW.

2. Perform Data Sheet 3, Calculating Power Factor (PF), of
2-OHP-4030-232-027AB, AB Diesel Generator
Operability Test (Train B), to establish the power factor.
(SR 3.8.1.11)

01ý

d. Verify power factor less than or equal to .86.
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e. Record the following information:

1. DG2AB load: ,5406 kW ___

2. DG2AB Power Factor: Or. 8 (.8 to .86) ____

f. Verify DG2AB output breakers - CLOSED:

1. T21Al1, Emer Incoming Feed from Diesel Generator
2AB (DG2AB Out Bkr to Bus T21A) _ _

2. T21B4, Emer Incoming Feed from Diesel Generator
2AB (DG2AB Out Bkr to Bus T21B)

4.1.2 Verify that the proper precautions have been taken to prevent
damage to the following equipment when actuating relay
2-5X4-T21A (affected equipment with the post test positions
listed below or action to be taken):

a. 2-21A10, West Turbine Auxiliary Cooling Water Pump
2-PP-14W - TRIP. _,,__

b. 2-21A1, South Rod Control Drive MG Set 2-CRDMG-2S TI
TRIP.

c. Verify 2-T21A3, West Containment Spray Pump 2-PP-9W -
PTLO.

d. IF 2-21AC, 600V Bus 21A to 600V Bus 21B Bus Tie, is
closed, THEN open 2-SA1-TS-45, ACB 21AC TRIP. ___

IV

NaE: A load rejection > 3150 kW and< 3500 kW will be initiated by manual actions
in the next several steps.

4.1.3 Verify this step number is documented on Data Sheet 9, Recorder
Data File Log, for the recorder(s) used.

4.1.4 Start the recorder(s) to measure maximum voltage.
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4.1.5 Manually actuate relay 2-5X4-T21A, 4KV Bus T21A Master Load
Shedding Relay #4, for approximately 2 seconds.

4.1.6 Check the DG2AB output breakers opened to initiate the load
rejection. [CMS 78441

Ný-
-fPDM

fV

a. T21A11, Emer Incoming Feed from Diesel Generator
2AB (DG2AB Out Bkr to Bus T21A)

b. T21B4, Emer Incoming Feed from Diesel Generator
2AB (DG2AB Out Bkr to Bus T21B)

4.1.7 DG2AB continued running (e.g., did not trip).

OPEN

OPEN J"95)

Circle One: NO

4.1.8 Check Buses T21A & T21B remain energized.

4.1.9 Stop the recorder(s).

4.1.10 Perform the following (Acceptance Criteria, Step 5.8, includes test
equipment inaccuracy of ± 55 Volts):

a. Record the maximum voltage indicated on recorder,
4_75_ Volts

b. Check maintained voltage is < 5295 V.

4.1.11 IF desired, THEN perform Attachment 22, DG2AB Disabled
Trip Testing. 1,WA I/'u/

I.
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The SI/Blackout interlock is sealed in until the Emergency Diesel Generator is
stopped or reset by performing the following step. The SI/Blackout interlock
seals in the Trips Disable circuit.

4.1.12 IF required for addition testing THEN:
a. Restore SI/Blaekout interlock .by momentary lead lifting, as follows: " ""•, •

Tech 1 - Locate lead 1 on relay 2-1X-DGAB at Rear Instrument/Relay Rack
2-SR-1.
Tech 2 - Verify lead 1 on relay 2-1X-DGAB at Rear Instrument/Relay Rack
2-SR-1 is identified.
Tech 1 - Momentary lift lead I on relay 2-IX-DGAB.

Relay 2-lX-DGAB at Rear Tech 2 -Tech
Instrument/Relay Rack 2-SR-i. Initials Initials

(Ref. PS-2-92053)
Momentary lift lead 1 on relay 'A 7

2-1X-DGAB.k./ I J

b. Check the following:

Relay 2-1X-DGAB has de-energized

Check Annunciator #219 Drop 53, DG2AB TRIPS
DISABLED, has cleared -

4.1.13 Restore the following equipment that could be affected when
actuating relay 2-5X4-T21A:

a. IF required for current plant conditions, THEN close A (
2-21A 10, West Turbine Auxiliary Cooling Water Pumprj 4
2-PP-14W.___

b. IF required for current plant conditions, THEN close .
2-21A1, South Rod Control Drive MG Set 2-CRDMG-2S. _

c. IF 2-SA1-TS-45, ACB 21AC TRIP, was opened in
step 4.1.2d, THEN close 2-SA1-TS-45, ACB 21AC TRIP.

IV
;4 '7te1'i~ teeI~A~a 4 C1&- 5~(44,.
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4.2 IF performing a 600 KW load rejection, THEN:

N&E: Steps 4.2. 1a through 4.2. Ic may be repeated as necessary to achieve desired
results. DG2AB load should be as close to 600 kW as reasonably achievable.

4.2.1 Verify DG2AB loaded to support 600 kW load rejection testing:

a. Verify AB EDG loaded to > 600 kW and <750 kW.

b. Perform Data Sheet 3, Calculating Power Factor (PF), of
2-OHP-4030-232-027AB, AB Diesel Generator Operability
Test (Train B), to establish the power factor. (SR 3.8.1.11) 44"-1

c. Verify power factor is less than or equal to .86. dif$5 61-3

d. Record the following information:

1. DG2AB load: (o# kW .

2. DG2AB power factor: 14___,

e. Verify DG2AB output breakers - CLOSED:

1. T21All, Emer Incoming Feed from Diesel Generator
2AB (DG2AB Out Bkr to Bus T21A)

2. T21B4, Emer Incoming Feed from Diesel Generator
2AB (DG2AB Out Bkr to Bus T21B)
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Attachment 9 3500/600 KW Load Rejection Testing Pages:
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4.2.2 Verify that the proper precautions have been taken to prevent
damage to the following equipment when actuating relay
2-5X4-T21B (affected equipment with the post test positions listed
below or action to be taken):

a. 2-21B6, East Turbine Auxiliary Cooling Water Pump
2-PP-14E - TRIP.

b. IF 2-21B13, Turb Bldg Mise Power Supply Xfinr
2-TR-TBMP-591-2, is closed, THEN open 2-SA1-TS-19,
ACB 21B13 TRIP. .>

v4-'sIV
c. Open 2-SA1-TS-24, ACB 21B12-TRIPw(prevents South

NESW Pump start). .'; 41j, S -

qt-
IV

10 E: A load rejection >_ 600 kW will be initiated by manual actions in the next
several steps.

4.2.3 Verify this step number is documented on Data Sheet 9, Recorder

Data File Log, for the recorder(s) used. ___,_

4.2.4 Start the recorder(s) to measure maximum voltage.

4.2.5 Manually actuate relay 2-5X4-T21B, 4KV Bus T21B Master Load
Shedding Relay #4, for approximately 2 seconds.

icA' Comm 4eAfr7c
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4.2.6 Check the DG2AB output breakers opened to initiate the load
rejection. [CMS 7844]

a. T21All, Emer Incoming Feed from Diesel Generator
2AB (DG2AB Out Bkr to Bus T21A) OPEN /,'

b. T21B4, Emer Incoming Feed from Diesel Generator
2AB (DG2AB Out Bkr to Bus T21B) OPEN ___,_

4.2.7 DG2AB continued running (e.g., did not trip).

Circle One*: NO

4.2.8 Check Buses T21A & T21B remain energized. ___"_

4.2.9 Stop the recorder(s).

4.2.10 Perform the following (Acceptance Criteria, Step 5.7):

a. Record the voltage and frequency indicated on recorder:
, - -Voltage range

~~~ z range
tot .P Maximum Hz

b. Check Tech Spec SR 3.8. 1. 10 requirements are satisfied:

Within 2 seconds following load rejection, voltage is > 3965 V
and _ 4345 Volts.
{Based upon test equipment inaccuracy of + 55 Volts}

Circle One: NO 6V'

Within 2 seconds following load rejection, frequency is _ 59.5
and _< 60.4 Hz.
{Based upon test equipment inaccuracy of-_ 0. 1 Hz}

Circle One: G NO

Following load rejection, frequency is < 64.3 Hz.
{Based upon test equipment inaccuracy of ± 0.1 Hz}

Circle One: NO _
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4.2.11 IF desired, THEN perform Attachment 22, DG2AB Disabled
Trip Testing.

The SI/Blackout interlock is sealed in until the Emergency Diesel Generator is
stopped or reset by performing the following step. The SI/Blackout interlock
seals in the Trips Disable circuit.

4.2.12 IF required for addition testing THEN:

a. Restore SI/Blackout interlock by momentary lead lifting, as follows:

Tech 1 - Locate lead 1 on relay 2-IX-DGAB at Rear Instrument/Relay
Rack 2-SR-1.
Tech 2 - Verify lead 1 on relay 2-iX-DGAB at Rear Instrument/Relay
Rack 2-SR-1 is identified.
Tech I - Momentary lift lead 1 on relay 2-1X-DGAB.

Relay 2-1X-DGAB at Rear Tech 2 Tech 1
Instrument/Relay Rack 2-SR-1. Initials Initials

(Ref. PS-2-92053) _-,.

Momentary lift lead 1 on relay
2-lX-DGAB. { ~I4~

b. Check the following:

* Relay 2-1X-DGAB has de-energized .

* Check Annunciator #219 Drop 53, DG2AB TRIPS
DISABLED, has cleared
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4.2.13 Restore the following equipment that could be affected when
actuating relay 2-5X4-T21B:

a. IF required for current plant conditions, THEN close
2-21B6, East Turbine Auxiliary Cooling Water Pump
2-PP-14E.

b. IF 2-SA1-TS-19, ACB 211313 TRIP, was opened in
Step 4.2.2b, THEN close 2-SAI-TS-19, ACB 21B13 TRIP.

c. Close 2-SA1-TS-24, ACB 21B12 - .O "

-2 qII'

AV

IV

IV

0 Comments:

./,OJ Mt.* 4 **fI .1W4.0 1AOZ~ ~We Al- 00i2 05" / /
41 A1i" CmAP- RI..L14¶ Ortt- 2 'V_ 1 s,

I

Verified Complete By:

Reviewed By: '^_ wi-ep
Date: O/ 'Y / I&r

Date: q lq / I•- 0
S*pervisor/Manager Signature
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Data Sheet 3 Calculating Power Factor (PF) Pages:

3 /2k

1 PREREQUISITES

, None

2 PRECAUTIONS AND LIMITATIONS

4None

3 DETAILS INIT

!

" Power Factor Limits: The acceptable operation region is developed based
on running EDG at >_3150 kW and <•3500 kW load. Using the monitored
EDG power, current and voltage, and. applying these values in Eq. 1 (i.e.
Power [kW] = (1.73 * Voltage [volts "35] * Current [amperes] * Power
Factor [unit less])/1000 [watts per kWj

" Rearranging, Power Factor = Power [kW]/ (1.73 * Voltage [volts *35] *

Current [amperes] /1000 [watts per kW]) (Eq. 2).

* Power Factor= (Power [kW] * 16.5)/(Voltage [volts as read] * Current
[amperes]) (Eq. 3)

3.1 Perform the following to calculate Power factor (PF):

OPERATIONS DEPARTMENT
CONTROLLED DO'CUMENTr

M: AR 1201

WORKING COPy ON0
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Data Sheet 3 Calculating Power Factor (PF) Pages:

ta 173 - 175

SVoltage: The voltage values are the metered voltage values, or the values
as read on the secondary of the PT with a ratio of 35. The expected
steady state voltage range is 3910 to 4400 volts, which corresponds to
111.7 to 125.7 volts secondary, respectively. The voltage used in the
formula should be the average of the individual phases.

* Current: The maximum EDG current established is 600 amps, which is
based on EDG nameplate rating. The current used in the formula should
be the average of the individual phases.

3.1.1 Calculate the average of the three phases voltage.

Phase 1 L20 Volts

Phase 2 )27, Volts

Phase 3 ' yolts

Average Voltage -tV.1 .-Volts

I

IV
I

3.1.2 Calculate the averge of the three phases current.

Phase 1 JA-. rio Amps

Phase 2 Amps

Phase 3 /-70 Amps

Average Current ] 7 Amps

3.1.3 Record current desired load.

LoadX "w 0M
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Data Sheet 3 Calculating Power Factor (PF) Pages:
173 -175

3.1.4 Calculate Power Factor:
(Power [kW] * 16.5)/(Voltage [volts as read] * Current
[amperes]) = Power Factor

•k• ( ~Gn kW * 16.5)/( 1 •- - volts * (- amperes)

Desired Load Average Average
(Step 3.1.3) (Step 3.1.1) (Step 3.1.2)

Power Factor

CA Do not exceed 600 amperes on any phase. When making changes with the
auto voltage regulator monitor current closely as it is most sensitive to
adjustments with the auto voltage regulator.

3.1.5 IF not at desired Power Factor, THEN:

a. Adjust auto voltage regulator, as necessary to obtain desired
Power Factor.

b. Repeat Steps 3.1.1 to 3.1.4, to determine Power Factor.

4 FINAL CONDITIONS

Comments:

Verified Complete By: Date: 3 /•./ (

Reviewed By: Date: 7 /3? //C •
Supervisor

REVIE R 0 2 20i5

N'
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Attachment 9 3500/600 KW Load Rejection Testing Pages:
190 - 200

I PURPOSE AND SCOPE

1.1 This attachment provides instructions to test DG2CD Emergency Diesel
Generator response to load rejection (relay 2-5X-CD actuation).

2 PREREQUISITES INIT

2.1 The working copy of this procedure is the current revision. _,,"_

2.2 A pre-test briefing has been conducted with the Shift Manager (SM), Unit
Supervisor (US), or WCC-SRO in accordance with PMP-4010-JOB-001,
Pre Job Briefs and Post Job Reviews. _____

2.3 PMP-4030-EXE-001, Conduct of Surveillance Testing, Section 3.2,

General Expectations for Test Prerequisite Activity, has been reviewed. CI'A-,

2.4 DG2CD Emergency Diesel Generator is in service.

2.5 DG2CD Emergency Diesel Generator is not loaded to the test bank. _.___.

2.6 Recorder(s) installed per Attachment 13.

3 PRECAUTIONS AND LIMITATIONS

3.1 None. OPERATIONS DEPARTMENT
CONTROLLED DOCUMENT

'APR2 2 f215

WORKING COPy ONLY

SOPERATIONS DEPARTMENT

CONTROLLED DOCUMENT

tAPR 19 2015

W"RKING COPY ONLY
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Attachment 9 3500/600 KW Load Rejection Testing Pages:
190 - 200

ni References: OP-2-98035, OP-2-98044,.OP-2-98045, OP-2-98046,
OP-2-98047, OP-2-98 111, OP-2-98281 & OP-2-98402.

4 DETAILS INIT

S Step 4.1 tests the Emergency Diesel for the response to a full load rejection.
Step 4.2 tests the Emergency Diesel for the response to a 600 kW load
rejection.

Steps 4.1 or 4.2 may be performed in any order.

Annunciator #220 Drop 53, DG2CD TRIPS DISABLED, will' actuate when
relays are acutated during the load rejection(s).

4.1 IF performing full load rejection, THEN:

0 •: • Steps 4. 1. la through 4.1. Id may be repeated as necessary to achieve desired
-,..results. ,.

4.1.1 Verify DG2CD EDO loaded to support full load rejection testing:

a. Verify DG2CD EDO loaded to > 3150 kW and < 3500 kW. M2

0 : One of the following steps (4.1. lb or 4.1. le) is performed. It is preferred to
raise EDO load to 3400 kW and use Figure 3 to verify the power factor is in
the correct range.

If load is raised to another value in the > 3150 kW and < 3500 kW range,
a manual calculation must be used to determine power factor.

0

b. IF loading the EDG to 3400 kW AND using Figure 3 to
verify the power factor, THEN:

1. Raise the DG2CD load to 3400 kW indicated. Pt"

DG2CD Load: 51V kW.
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NOTE: In adjusting voltage to perform the EDG run at less than or equal to a 0.86
power factor, the current on all three phases should be within 80 amps of
each other.

Figure 3 can be utilized at an EDG load of 3400 kW ONLY. [Ref. 8.2.1g]

2. Establish power factor: (SR 3.8.1.11)

a) Calculate the average of the three phases voltage:

Phase 1 / Zo Volts

Phase 2 /7- 0  Volts

Phase 3 /Zo Volts

Average Voltage /Z-o Volts

b) Adjust the EDG Auto Voltage Regulator to maintain
diesel output within the operating r'gion as indicated
on Figure 3, EDG Power Factor at 3400 kW.

-OR-

c. IF loading the EDG to a value other than 3400 kW, THEN:

1. Raise the DG2CD load > 3150 kW and •3500 kW
indicated.

DG2CD Load: kW.

2. Perform Data Sheet 3, Calculating Power Factor (PF), of
2-OHP-4030-232-027CD, CD Diesel Generator
Operability Test (Train A), to establish the power factor.
(SR 3.8.1.11)

ipJ

d. Verify power factor is less than or equal to .86.
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e. Record the following information:

1. DG2CD load: 100 okW.

2. DG2CD Power Factor: 4.9# . (.8 to .86)

f. Verify the DG2CD output breakers - CLOSED:

1. T21C3, Emer Incoming Feed from Diesel Generator
2CD (DG2CD Out Bkr to Bus T21C)

2. T21D8, Emer Incoming Feed from Diesel Generator
2CD (DG2CD Out Bkr to Bus T21D)

4.1.2 Verify that the proper precautions have been taken to prevent
damage to the following equipment when actuating relay
2-5X1-T21D (affected equipment with the post test positions
listed below or action to be taken):

a. IF 2-21D9, Main and Spare.XFMR Auxiliaries Emer
Distribution Panel 2-TCSE, is closed, THEN open
2-SA5-TS-43, ACB 21D9TRIP.

Oh-

IV

b. 2-T21D5, North Safety Injection Pump 2-PP-26N - PTLO.

c. IF 2-21BD, 600V Bus 21B to 600V Bus 21D Bus Tie, is
closed, THEN open 2-SA5-TS-39, ACB 21BD TRIP.

IV

A load rejection Ž 3150 kW and < 3500 kWwill be initiated by manual
actions in the next several steps.

4.1.3 Verify this step number is documented on Data Sheet 9, Recorder
Data File Log, for the recorder(s) used.

4.1.4 Start the recorder(s) to measure maximum voltage, 41,1
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4.1.5 Manually actuate relay 2-5X1-T21D, 4KV Bus T21D Master Load
Shedding Relay #1, for approximately 2 seconds.

EPDM

4.1.6 Check the DG2CD output breakers opened to initiate the load
rejection. [CMs 7M44

a. T21C3, Emer Incoming Feed from Diesel Generator
.2CD (DG2CD Out Bkr to Bus T21C) OPEN

b. T21D8, Emer Incoming Feed from Diesel Generator
2CD (DG2CD Out Bkr to Bus T21D) OPEN

4.1.7 DG2CD continued running (e.g., did not trip)

Cirl''One: ... NO

63'5

4.1.8 Check Buses T21C & T2iD remain energized.

4.1.9 Stop the recorder(s).

4.1.10 Perform the following (Acceptance Criteria, Step 5.8, includes
test equipment inaccuracy of ± 55 Volts).

a. Record the maximum voltage indicated on recorder:

6 dr, Volts

b. Check maintained voltage is < 5295 V

4.1.11 IF desired, THEN perform Attachment 22, DG2CD Disabled
Trip Testing.

V.L1
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NO : The SI/Blackout interlock is sealed in until the Emergency Diesel Generator is
stopped or reset by performing the following step. The SI/Blackout interlock
seals in the Trips Disable circuit.

4.1.12 IF required for addition testing, THEN:

a. Restore SI/Blackout interlock by momentary lead lifting, as follows:

Tech 1 - Locate lead I on relay 2-1X-DGCD at Rear Instrument/Relay Rack
2-SR-4.
Tech 2 - Verify lead 1 on relay 2-1 X-DGCD at Rear Instrument/Relay Rack
2-SR-4 is identified.
Tech 1 - Momentary lift lead 1 onrelay 2-IX-DGCD.

Relay 2-1X-DGCD at Rear Tech 2 Tech 1
Instrument/Relay Rack 2-SR-4. Initials Initials

(Ref. PS-2-92054).. . .
Momentary lift lead 1 on relay

S2-X-DGCD.oI

b. Check the following:

" Relay 2-1X-DGCD has de-energized

" Check Annunciator #220 Drop 53, DG2CD TRIPS
DISABLED, has cleared.

4.1.13 Restore the following equipment that could be affected when
actuating relay 2-5X1-T21D:

a. IF 2-SA5-TS-43, ACB 21D9 TRIP, was opened in
Step 4.1.2a, THEN close 2-SA5-TS-43, ACB 21D9 TRIP.

b. IF 2-SA5-TS-39, ACB 21BD TRIP, was opened in
Step 4.1.2c, THEN close 2-SA5-TS-39, ACB 21BD TRIP.

IV

IV

0
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4.2 IF performing a 600 kW load rejection, THEN:

4 Steps 4.2. la through 4.2. Ic may be repeated as necessary to achieve desired
results. DG2CD load should be as close to 600 kW as reasonably achievable.

4.2.1 Verify DG2CD EDG loaded to support 600 kW load rejection

testing:

a. Verify DG2CD EDG loaded to > 600 kW and •750 kW. 077_

b. Perform Data Sheet 3, Calculating Power Factor (PF), of
2-OHP-4030-232-027CD, CD Diesel Generator Operability
Test (Train A), to establish the power factor. (SR 3.8.1.11)

c. Verify power factor is less than or equal to .86.
A... ' . . .. . . .. . . = . . '-. . .

d. Record the following information:

1-.,- DG2CD load: k0cW.

2. DG2CD Power Factor: _ ,T_ _____

e. Verify the DG2CD output breakers - CLOSED:

1. T2 I C3, Emer Incoming Feed from Diesel Generator
2CD (DG2CD Out Bkr to Bus T21C) __"_

2. T21D8, Emer Incoming Feed from Diesel Generator
2CD (DG2CD Out Bkr to Bus T21D)

4.2.2 Verify that the proper precautions have been taken to prevent
damage to the following equipment when actuating relay
2-5X1-T21C (affected equipment with the post test positions listed
below or action to be taken):

a. 2-21C4, Power Supply to 2-PS-E - TRIP. ___

b. Turbine Lube Oil Cooler temperature regulating valves -
CLOSED. ,,'
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r I*

c. IF 2-21AC, 600V Bus 21A to 600V Bus 21B Bus Tie, is
closed, THEN open 2-SA5-TS-25, ACB 21AC TRIP.

IV

A load rejection > 600 kW will be initiated by manual actions in the next
several steps.

4.2.3 Verify this step number is documented on Data Sheet 9, Recorder
Data File Log, for the recorder(s) used.

4.2.4 Start the recorder(s) to measure frequency AND voltage.

_A

4 4.2.5 Manually actuate relay 2-5X1-T21C, 4KV Bus T21C Master Load
Shedding Relay #1, for apprýomately 2 seppds...

EPDM

4.2.6 Check the DG2CD output breakers opened to initiate the load
rejection. [cM 78441

a. T21C3, Emer Incoming Feed from Diesel Generator
2CD (DG2CD Out Bkr to Bus T21C) OPEN _.___

b. T2 1 D8, Emer Incoming Feed from Diesel Generator

2CD (DG2CD Out Bkr to Bus T21D) OPEN CIA

4.2.7 DG2CD continued running (e.g., did not trip)

Circle One: NO

4.2.8 Check Buses T21C & T21D remain energized.

4.2.9 Stop the recorder(s).

0
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4.2.10 Perform the following (Acceptance Criteria, Step 5.7):

a. Record the voltage and frequency indicated on recorder:
qzz-7 - I2- 'I Voltage range

toO.O¶/ - 1) i7 Hz range
Maximum Hz ____

b. Check Tech Spec SR 3.8.1.10 requirements are satisfied:.

Within 2 seconds following load rejection, voltage is _> 3965 V
and _ 4345 Volts.
{Based upon test equipment inaccuracy of + 55 Volts}

Circle One: (NO__

Within 2 seconds following load rejection, frequency is _ 59.5
and• 60.4 Hz.
{Based upon test equipment inaccuracy of + 0.1 Hz}

Circle One: ASNO N

Following load rejection, frequency is _< 64.3 Hz.

{Based upon test equipment inaccuracy of ± 0.1 Hz}

Circle One: NO _

4.2.11 IF desired, THEN perform Attachment 22, DG2CD Disabled
Trip Testing.

S..;......

~z4a•'
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0 : The SI/Blackout interlock is sealed in until the Emergency Diesel Generator is
stopped or reset by performing the following step. The SI/Blackout interlock
seals in the Trips Disable circuit.

4.2.12 IF required for addition testing THEN:

a. Restore SI/Blackout interlock by momentary lead lifting, as follows:

Tech 1 - Locate lead I on relay 2-1X-DGCD at Rear Instrument/Relay Rack
2-SR-4.
Tech 2 - Verify lead I on relay 2-1X-DGCD at Rear Instrument/Relay Rack
2-SR-4 is identified.

Tech 1 - Momentary lift lead 1 on relay 2-lX-DGCD.

L .

Relay 2-1X-DGCD at Rear Tech 2 Tech 1
Instrument/Relay Rack 2-SR-4. Initials

(Ref. PS-2-92054) . Initials Initials
Momentary lift lead I on relay r\A

2-1X-DGCD. . Tdc._
b. Check the following:

* Relay 2-IX-DGCD has de-energized

Check Annunciator #220 Drop 53, DG2CD TRIPS
DISABLED, has cleared

4.2.13 Restore the following equipment that could be affected when
actuating relay 2-5XI-T21C:

a. IF required for current plant conditions THEN close 2-21C4,
Power Supply to 2-PS-E.

b. IF required for current plant conditions, THFN restore I<
Turbine Lube Oil Cooling per Annunciator Response 218] -4t.
Drop 16, NESW to Turbine LO Cooler Locked Out.

c. IF 2-SA5-TS-25, ACB 21AC TRIP, was opened in
Step 4.2.2c, THEN close 2-SA5-TS-25, ACB 21AC TRIP.
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JQA~f~Verified Complete By:

Reviewed By: - 4ýý
Date: 4120 / 1/

Date: _• IZo / (5 ,
Supervisor/Manager Signait're
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1 PREREQUISITES

1.1 None

2 PRECAUTIONS AND LIMITATIONS

2.1 None

3 DETAILS INIT

*:Power Factor Limits: The acceptable operation region is developed based
on running EDG at _3150 kW and •<3500 kW load.. Using the monitored
.- EDG power, current an.yoltage,.applying these yalues in Eq..1 (i.e.
Power [kW] = (1.73 * Voltage [volts *35] * Current [amperes] * Power
Factor [unit less])/1000 [watts per kW]

Rearranging, Power Factor = Power [kW]/ (1.73 * Voltage [volts *35] *

Current [amperes] /1000 [wattg per kW]) (Eq. 2)...

Power Factor= (Power [kW] * 16.5)/(Voltage [volts as read] * Current
[amperes]) (Eq. 3)

3.1 Perform the following to calculate Power factor (PF):

OPERATIONS DEPARTENT
cONTROLLFD DOCUMfENT

ro t 7!5

1cOPY ONLY
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Voltage: The voltage values are the metered voltage values, or the values
as read on the secondary of the PT with a ratio of 35. The expected
steady state voltage range is 3910 to 4400 volts, which corresponds to
111.7 to 125.7 volts secondary, respectively. The voltage used in the
formula should be the average of the individual phases.

Current: The maximum EDG current established is 600 amps, which is
based on EDG nameplate rating. The current used in the formula should
be the average of the individual phases.

3.1.1 Calculate the average of the three phases voltage.

Phase 1 /Mo. r Volts

Phase 2 /10 Volts

12-0

Phase 3 /ff1. Volts

Average Voltage i Vi.e7 Volts /Zo

V

3.1.2 Calculate the average of the three phases cur

Phase 1 go Amps

Phase 2 7Ts" Amps

Phase 3 /10 Amps

rent.

C,

f1(

Average Current g6 Amps

Iv

3.1.3 Record current desired load.

Load kW
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3.1.4 Calculate Power Factor:
(Power [kW] * 16.5)/(Voltage [volts as read] * Current
[amperes]) = Power Factor
( &oZ kW * 16.5)/(W //0 & volts* _____ amperes)
Desired Load Average Average
(Step 3.1.3) (Step 3.1.1) (Step 3.1.2)

Power Factor

c~-~-: r)
(&CX t&'7c? IV

CAT O:. Do not exceed 600 amperes on any phase. When making changes with the
auto voltage regulator monitor current closely as it is most sensitive to
adjustments with the auto voltage regulator.

3.1.5 IF not at desired Power Factor, THEN:

a. Adjust auto voltage regulator as necessary to obtain desired
Power Factor.

b. Repeat Steps 3.1.1 to 3.1.4, to determine Power Factor.

4 FINAL CONDITIONS

Comments:

Arnvl-e--l
m

Verified Complete By: Date: -L.7 __6ýO/J

Date: I __/-o / 5_LReviewed By:
Supervisor/Manager Signature
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