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SUBJECT: ENGINEERING CALCULATION X3CA34/95615PG

The pur$ose of this note is to docket a licensee engineering calculation
that will be part of the basis for an NRC safety evaluation.

Georgia Power Company, the licensee for the Vogtle Electric Generating
Plant (Vogtle), submitted an application dated May 1, 1995, to the NRC
for conversion of the current Vogtle technical specifications to the
improved standard technical specifications. An engineering calculation
performed by the licensee (X3CA34/95615PG) was referenced during a
telephone conference call being conducted for the purpose of ensuring
the staff accurately understood the licensee's technical basis for the
proposed technical specifications related to the emergency diesel
generators. A copy of the calculation was provided to the staff
informally. The staff has determined that the calculation is relevant
to the proposed licensing action and the staff’'s safety evaluation.
Therefore, it is, by attachment to this note, being placed into the
dockets for Vogtle Units 1 and 2.

Attachment: Design Calculation X3CA34/95615PG

cc: Docket File (50-424/425)
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Purpose :

The purpose of this calculation is to determine the expected 4.16kV supply
bus voltage change experienced by equipment connected to a class 1E bus
following opening of the diesel generator supply breaker during a full load
rejection test. In the full load rejection test, the diesel is being
operated in parallel with the utility grid with an output of 7000kW at
approximately 94% power factor.

The primary purpose for the test is to demonstrate the ability of the diesel
to return to stable no-load operation after the load rejection. In this
stucy the question of concern does not involve the diesels operation,
Therefore this study does not address diesel dynamic operation.

Criteria :

Acceptability will be based on a comparison of this step voltage change on
the 4.16kV bus to another switching event that has already been performed
without problems. In this case the voltage change associated with the
diesel full load rejection will be compared to the change associated with a
hot parallel bus transfer of loads from the UAT to RAT during unit shutdown.

Conclusions :

The worst case 4.16kV bus voltage change associated with the diesel full
load rejection is 4.2%. The 4.16kV bus voltage change associated with a hot
parallel bus transfer is 2.6%. Therefore these events are similar and no
adverse impact to 4.16kV equipment would be expected. In addition, a
dynamic computer simulation was run to illustrate that the bus voltage
change associated with the full load rejection is a smooth transition.
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n/a

Alggggﬂions :

l.A unit 2 model was used in this generic review. The bus loading on unit
1l and 2 are the same per X3CA29.

2. The ‘A’ train model was assumed for this evaluation. ‘B’ train results
would be similar.

3. Two bus locading scenarios were used in this study. These represent
normal operating conditions of the plant with maximum expected loading of
the buses for the respective condition. The first was ‘Normal 1E’ where
all class 1E buses are fed from the RAT and are the only loads on the

RAT. The second was ‘Normal sparing of the UAT’ where all of the station
auxiliary loads are fed from the RATs.
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Body of Calculation :

The STAUX computer program was used to determine the voltage change on the
4.16kV bus for two different switching operations on the 4.16kV bus.

¢ Case 1 was run without the diesel generator but with the 230kV bus
voltage at 100% and 105% assuming normal 1E station auxiliary loading.
The 4.16kV bus voltage was 98.13% and 103.22% respectively.

¢ Case 2 was run with the diesel connected to the bus with the diesel’s
terminal voltage allowed to increase to 104% of 4.16kV or until the
diesel generator’s var limit of 5250 vars was reached , a:230kV bus
voltage of 100% and 105% assuming normal 1E station loading. The output
of the diesel generator was 8750kVA @ B80% power factor and 7C20kVA @
99.7% power factor respectively. The 4.16kV bus voltage was 102% and
103.8% respectively.

¢ Case 3 was run with the 230kV bus voltage at 100% and 105% assuming
normal sparing of the UAT station auxiliary loading. The 4.16kV bus
voltage was 95.51% and 100.58% respectively.

¢ Case 4 was run with the diesel connected to the bus with the diesel’s
terminal voltage allowed to increase to 104% of 4.16kV or until the
diesel generator’s var limit of 5250 vars was reached, a 230kV bus
voltage of 100% and 105% assuming normal sparing of the UAT loading. The
output of the diesel generator was 8750kVA @ 80% power factor and 7966kVA
@ 87.8% power factor. The 4.16kV bus voltage was 99.72% and 103.C%
respectively.

The START computer program was run with a model of the normal sparing case
with a 230kV bus voltage of 100% and a diesel generator output of 8750kVA @
B0% power factor. This will provide a dynamic simulation of a very
conservative worst case voltage change of approximately 4.2%. This 1is
labeled case 5 in this study. The case was designed to illustrate the
dynamic transition between the two steady state results from STAUX cases 4
and 3. As shown in the figure the transition is essentially a smooth step
change in voltage.
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Rasults :
1. The parallel transfer voltage change is approximately 2.6% (case 1 - case

2.

3)0

The full load rejection result for normal 1E loading is 3.87% for a
system voltage of 100% and .58% for a system voltage of 105% (case 2 -
case 1).

. The full load rejection result for normal sparing of the UAT is 4.21% for

a system voltage of 100% and 3.02% for a system voltage of 105% (case 4 -
case 3).

. The dynamic waveform for the full load rejection case for the normal

sparing loading case assuming a 230kV bus voltage of 100% and a diesel
generator output of B8750kVA @80% power factor is shown below. (from case

5)
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References :
1. Request letter - NRC Questions from Amy Streeman 9/1/95.( 4 pages
attached)

2. X3CA25 rev.0 - Offsite Dynamic Calculation.
3. Vogtle Operating Procedures 14325-1 and 14325-2.

4. X3CA29 rev.0 - Plant Vogtle bus loading study.
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NRC Questions
4 Hour ED Il load run w wer

1. Duno:mmethntheEDGsmequippedwithadedgnfunmthnwﬂlwtomAﬁany
switchthanfromtlwtutmodetothemndbymodeonthereceiptoftnlccidem
signal. Formple,iftheEDGreceimmaccidundgmlwﬁleinmetestmode
(panﬂdedtothegﬁd)theEDGhumeupabﬂitytommlﬁcanydiwomectﬁ'om
theoﬁ'sitepow«tynmrennnwmemndbymodc.mdmpplypowtotm
necessary accident loads within the required time.

While an EDG is paralleled to the grid for lesting, a safety injection (SI) signal
will open the EDG circuit breaker, the EDG will continue to run in standby, and
the automaric load sequencer will load the emergency safety loads to the bus
energized by offsite power. Also, a surveillance test is performed every |8 months
to verify this feature. (Reference FSAR 8.3.1.1.3 (H)(3-1).

MnmmEDGuMmiomllyshmdmmmchasdwbwpenadicmillma
testing, tMnisaWuoaddmdehylomwMMngtlnEDG. If during the
90.naondrim¢dclayperiodaLOSPsfgml:erecharammal.ﬂmaw
is imitiated, tlnengiuewillmt.smbemﬁaltotlnmgmublochd Ifan
apcmardepnmﬂnmamnl.ﬂanpuhbumdﬁrgﬂnmwmdchy
period, tlnstartbngairmlw:willapmjbr5mnirmdth¢nauwnuﬁmlly
close. Thl:builtm5s¢candumlimitantlnop¢mvgafdnm1mgairm:u
fo prevent the depletion of the siarting air. This 5 second limit also applies to
LOSP start signals received at the engine control panel.

However, if a EDG is manuaily stopped during a surveillance test and an
emergency start signal (LOCA with or with out an LOSP) is received at the
control panel during the 90 second time delay period, the engine control system
will automatically bypass the 90 second time delay and will allow fuel oil and
starting air to be admitted to the engine. The 5 second starting air intake time
limit is also automatically bypassed.

An LOSP signal by itself does not override the 90 second time delay on fuel
supply. If one EDG is being tested and then is manually stopped at the time of the
LOSP, the other EDG automatically starts without delay to prownile the
emergency power. [f, in addition, it is assumed that the EDG that is not being
tested fails, there is a 90 second time delay before the other EDG automaticaily
starts.
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2. DanonstrnethatduﬁngtheZMestoftheEDGthnmodeDGwmbeconneaed
in parallel withthegridandtheremainingredun@am division(s) are supplied from a
separate offsite source.

Administrative controls will prohibit any other EDG Jrom being connected to the
remaining redundant division safety bus and simultaneously being paraileled 1o
the grid with any other EDG. While one EDG is being tested by operating it in
parallel to an offsite power source (a RAT), the other division/train of safety
loads 1s supplied from a completely separate and independent offsite source.
Administrative controls prohibit interconnections between divisions/trains while
any EDG is connected to a safety bus.

3. Assuming a LOOP and a single Failure of the EDG being tested, demonstrate
adequate capacity is available in the remaining EDG(s) to power the remaining
division(s), and that the remaining divisions have the required equipment operable to
mitigate the consequences of a DBA or LOOP condition.

The standby power supply for each unit consists of wo EDGs. Each EDG
wpliesaupammwewbadmaﬂmmmc@abk of
satisfying minimum engineered safety features demand caused by a LOCA and a
simulianeous LOSP. Each EDG is complete with its own accessories, fuel
storage and transfer systems, and are electrically isolated from each other.

Each EDG is rated at 7000 kW for continuous operation and 7700 kW for a
short-term (2-hr) period every 24 hours. The maximum ucciden: loading of
one 4160 volt Class IE bus is less than 6.4 MVA, within the capebility

of one EDG.

4. Demonstrate how the EDGs will be prevented from paralleling the grid during severe
weather or unstable grid conditions.

Administrative controls will prevent paralleling an EDG to the grid during
severe weather or unstable conditions.
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2DG Full Load Rejection Test - QUESTION

T-3.8-01 (Ref 82 - EELB - Pratt)
DOC 38a
D 21

Removal of restriction against performance of the following DG tests during
Modes 1 and 2:
48.1.1.2h2 single load rejection (improved TS SR 3.8.18)
48.1.12h3 full load rejection (improved TS SR 3 .8.1.9);
48.1.1.2.h.7 24 hour DG full load run (improved TS SR 3.8.1.13).

Performing EDG load rejection tests at power. No licensee has been allowed to perform

single or full load rejections tests while at power due to safety concerns related to the
transient conditions caused by a load rejection. EELB feels that it is good engineering

judgment to continue to perform all load rejections tests while in a shutdown condition.

Allowing this test to be performed at power is a deviation from the standard and has
generic implications.

ENERAL COMMENT

What is the specific safety concern associated with each individual test referenced?
Is there an exact transient of greatest concern, or analysis on the effects of specific
equipment or systems in question? Such as: the EDG being tested? the safety bus

and loads? or the main generator and gnid?

RESPONSES

fosla Load ssection st 4811232 Cloereeed THAR 34,14

VEGP will revise their ITS Change Request submittal to remove the requirement
to perform a single load rejection test at power. The single load rejection test is not

necessary since it is enveloped by the full load rejection test.

RIS i

During the current monthly surveillance test each EDG is run at full load for

approximately an hour and is at risk of a potenetial full load rejection. Although a

full load rejection is not performed during the test, this is already bounded by
existing analysis. Therefore a new safety concern should not be raised by
performing a full load rejection at power.

o



9eisPq  Rereredce |\  Sheer YGor Yy

(SCS transient analysis needed) Tom Sims please provide
comments and supporting info.

This is only an extension of the current monthly TS surveillance test.

Route through Tom Sims and Fray for their input.



ATTACHMENT 1

CALCULATION MO . 95615PG SHEET ) or 1
COMPUTER PROGRAM PRINTOUT SUMMARY
DESCRIPTION 230KV
CASE ouTPUT DATAPILE  SUPPLY Le NS  or PROGRAM
NO PAGES DATAFILE PAGES vOLT
1  NORMAL 1E W/0O DIESEL RUNNING S oN 5 v2.93.. (1 190.00 x STAUX
105.00
2  NORMAL 1E WITH DIESEL 1108 6 v2.93.1 (1) 100.00 x STAUX
105.00
104.00 - DIESEL VOLTAGE
3 NORMAL SPARING OF UAT W/O DIBSEL 12 ON € v2.93.1 (1) 100.00 x STAUX
105.00
4 NORMAL SPARING OF UAT WITH DIESEL 14 ON 7 v2.93.1 (1) 100.00 x STAUX
105.00
104.00 - DIESEL VOLTAGE
5  DYNAMIC LOAD REJECTION CASE 11 O8N 6  DIESEL LOAD REJECT 4 ON 2 190.00 x X START
(NORMAL SPARING LOADING) 87508804PF - DIESEL GEN OUTPUT
NOTES

(l)‘MTA FILE V2.93.1 IS TAKEN WITHOUT CHANGES PROM CALCULATION X3CA20.

COMPUTER/PROGRAM INFORMATION |

COMPUTER TYPE:
PROGRAM TITLE:
PROGRAM STATUS:
INPUTS/QUTPOTS :
VERIPICATION:
APPLICATION BASIS:

COMPUTER TYPE:
PROGRAM TITLE:
PROGRAM STATUS:
INPUTS/OUTPUTS :
VERIFICATION:
APPLICATION BASIS:

APOLLO

SOUTHERN COMPANY SERVICES STATION AUXILIARY DESIGN PROGRAM

REVISION 4.1, JULY 1994

REFER TO SUMMARY ABOVE

DOCUMENTED AND VERIPIED AS QC DOCUMENT #P1239300101

PROGRAM IS SPECIFICALLY WRITTEN POR THE GENBRATING PLANT STATION AUXILIARY AEALYSIS AS EVALUATED HEREIN.

APOLLO

ETARTR1.2

VERSION OF APRIL 1992

REFER TO SUMMARY AROVE

DOCUMENTED AND VERIFIED AS QC DOCUMENT §P1239108702

PROGRAM IS SPECIPICALLY WRITTEN POR STUDYING DYRAMICS OF MOTORS AND GEMERATORS AS USED IN THIS STUDY.
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