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ABSTRACT

on October 12, 1995, while performing a pertion of the safeguards
testing required by Technical Speciiication, an unexpected
Emergency Diesel Geperator (EDG) trip occurred. Review of the
even: revealed a sequence of events in which, by design, an EDC
trip signal wes vlocked creating @ scenario that could lead to EDG
damage. During the test the EDG was operating paralleled to the
grid when @8 c1AS (without SIAS) was initiated. This caused the
EDG governor mode tO switch from “droop” (10ad follow/share) to @
fixed frequency reference. This condition led to a reverse power
protective relay actuation. gince the protective signals are
pypassed under emergency operating conditions, the EDG continued to
run, which under long term exposure could potentially lead to
Jdegradation. The proposed modification will trip the EDG output
breaker upon CIAS initiation in plant modes s and 6 only, therefore
eliminating a potential EDG failure mode. This change will not
affedt plant operating practices and will enhance EDG protection
in modes § and 6. Thise evaluation concluded that this modification
4ces not constitute &n unreviewed oafety guestion and does not
raquire a Technical Specification change

1.0 Purpess sad Descriphien

The purpose of this safety evaluation is t© provide basis for a
plant temporary modification (plant modes 5 and 6 only), invelving
tripping of an emergency diesel geperator (either 2A or 2B) output
preaker on a CIAS, which will eliminate potential £or equipment
damage if an actual or a spurious CIAS occurs while the EDG being
tested is connected to the grid. The CIas function is required by
rechnical Specification to be operational in 11 plant modes,
ineluding 5 and 6 if core alteratione or fuel movement take place.
The SIAS is not requizred in plant modes S and €. This modification
involves wiring any convenient “deenergize to close” CIAS spare
sontact in the ESFAS cabinet (A or B, a8 required) to trip the EDG
output breaker and prevent the scenario described in the abstract.
Attachment 1 shows the regquired connections and typical available
sontacts.
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1.0 Pucrpass sod Rescziptiem (cont’d)

The proposed modification will result ia following changes:

® plint in modes 5 or | SIAS is blocked. CIAS |CIAS trips the EDG

€. changes the governor output breaker and
e Off-site power mode to isochronous. EDG remains running
available EDG breaker remains awaiting manual
¢ EDG in test mode cloped resulting in a operator action. No
¢ EDG Connected tO reverse power OY an potential for
power Grid over current equipment damage.
¢ CIAS Generated condition.

e Plant in modes 5 or | EDC breaker does not CIAS trips output

8 trip and the CIAS breaker, bus sheds
o Loes of Off-site lcads are loaded loads, EDG breaker
Power Event. immediately. re-closes in
¢ EDG powering an approximately 1.2 -
isolated bus. seconds and LOOP/CIAS
® CIAS Generated loading seguence is
initiated.

“ This delay is not a concern because under the analyzed loss of offsite
power scenarioc the EDG does not reach full epeed and begine the

loading sequence until 10 seconds after receiving a CIAS or other
start signal.

7.0 LAGSRGARG Reguirsments

$t. Lucie Unit 2 FSAR, section £.3.1.1.1.f, makes following statements
-oncerning the BDG operational performance:

1) The diesel generator sets start upon 1oss of voltage in the
safety 4.16 KV buses or actuation of the engineered safety
features actuation signals from the ESFAS which are safety in-
jection actuation signal (SIAS), containment isolation

actuation signal (CIAS) o: containment spray actuation signal
(CSAS) .

2) Upon loss of veltage on the 4.16 kV safety buses, these buses
are automatically separated from the non-safety supply buses.
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2.0 Lisens.ng Reguiiemedti ‘Cont'd)
3) After each diesel generator #et has attained normal frequency

and voltage, the regpective pbreaker closes if preferred ac
power has been lost, thue immediately starting all loads
belonging to the first block for which "starting required”
signals are present (#rom ESFAS) or from circuit conditions
indicating that they were previously running. If preferred ac
power is still present, the diesel generator breaker does not
cloge but the set remains at full freguency and volctage until
manual actions are taken.

4) The starting of subsequent 1oads are delayed by timing relays
with three or five second intervals between them.

5) ' 1f preferred ac power is lost but no Engineered Bafety
Features actuation signal is present, only the loeds chown
under the column "Loses of Offsite Power® in Table 8.3-2 are
autonatically started.

é) 1¢, while cperating as per step () above an SIAS appiaro. all
loads are stripped and loading is performed per Table 8.3-2.

7) Means are provided for periodic testing cf the diesel
generator sets under load when preferred bus supply is from
the unit auxiliary transformer. If preferred ac power isYost
or an accident occurs during this testing, the diesel
generator breaker is opened and the seguence returnms to step
(3)."

FSAR section $.3.3.3.3klid):

“1¢ the diesel is started as a result of an SIAS, CIAS, CSAS or loss
of offsite power, all but two of the diesel generator lockout signale
are overridder. Those which remain functional are engine over speed
and generator differential. ...This rationale 18 in accordance with

the intent of BTP EICSB 17, “Diesel Generstor Protective Trip Circuit
Bypass” . "

~hese commitments comp.y with Regulatory Guide 1.9 and 1EEE 387 and
are reflested in the present plant design.

FSAR section 15.7.4.1.2 discusses fuel handl ing accidents and bounds
all in-containment accidents’ radiclogical consequences by an accident

of dropping a fuel element in a spent fuel pool (Fuel Handling
Building) .
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2.0 Licensiig Reguilshanie (Cont'4d)

The CIAS activetes & minimum contingent ©F 10ads, namely a shield
Building ventilation fans (HVE-6A and 6B), contrel Room Isolation
fans (HVE-13A and 138) and a few valves. should these loads be
required Lo start with cffsite power available or with EDG powering
an isolated bus, they would start {nstartaneously. 1¢ the loss of
off-gite power occure at approximately same time ags CIAS, these loads
are picked up in a loading sequence coordinated with the other
required loads.

Technical Specification requires that the ESFAS CIAS function be
operational during core alterations oOr movement of irradiated fuel
within the containment. The high radiaticn Cl1AS set point is reset
to & lower value in mode 6.

3.0 lﬂl1!lil_nt.lttnﬂSl_ﬂﬂ_lltllx

\-
*

The preoposed temporary cbange will make the CIAS have the same effect
on the DG in modes 5 and ¢ as SIAS in modes 1 through 4, that is, if
the EDG iéyoperational and connected to the grid, upon CIAS actuation
the EDG brémker will open and the EDG will remain running awaiting
manual action and if lose of power occurs, the EDG breaker will close
and the loading sequence will be initiated.

gince the propooed change will result in & system response bounded by

the previously analyzed EIAS condition, it is sencluded that this
Lenporary medification is8 acceptable.

4.0 llx1n:n_lndll_lnd_lxzns:n_hnlkxnxn
The proposed modification will eliminate an existing failure mode cf
creating a potentially damaging operating condition for the EDG. The
propoeed changes will not create any new failure modes since they
will resuls in EDG response ijdentical to SIAS in modes 1 through 4.
5.0 Blant Reasziclions

This temporary modification shall be implemented only in plant modes
$ and 6.

6.0 lttnss_nn.:nnhn&nnl_anasxx13131nnl

There ie nc effect on any existing Technical Specifications.
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As defined in 10 CFR 50,59, an unreviewed safety question exists) (1)
1§ the probability of occurrence or the conseguences of an accident
or malfunction of eguipment important to safety previously evaluated
in the Safety Analysis Report (SAR) may be increased; or (il) if a
poessibility of an accident or malfunction of a different type than any
previously evaluated in the BAR may pe created; or (iii) if the margin
of safaty &8 definod in the basis of any Technical specification is
reduced.

in accordance wiilh 10CPREN .59, the fcllowing evaluation gserves TO
Aerermine whether the ramporary modification of tripping the EDC
output breaker upcn CIAS actuation in plant modes 5 and € addressed
in thie safety evaluation constitutes an unraviewed safety guestion:

7.3 Does the proposed activity Aincrease +he probapility of
cccurrence of an accident previously evaluated in the SAR?

The scope ¢f the proposed modification, to make the effects of
CIAS on che EDC same as SIAS, do net increase the probability
of an occurrence of an aceident previously evaluated in the
SAR. EDG start/trip are not accident imitiating events .

-3 Does the proposed activity increase the consequences of an
accident previously evaluated in the BAR?

The proposed modification will not increase the consequences
of an accident previously analysed in the SAR. Tripping of
cthe EDG under test in the event of any ESFAS actuation resulte
in a return to an analyzed Losding sequence and vherefore do
not affec. the accident analysis.

o

Does the proposed activity increase the probability of an
graurrence 0F & malfunceion of equipment important to safety
previously evaluated in the SART

The proposed modification will not increase the probability of
coeurzence ol malfunction of squipment important to safety
previous.y evaluated in the SAK. The modification of the EDC
preaker trip circuit - additaion of a CIAE trip - i{s within the
aormal operat.cnal parameters IoY the EDG and its output
Lreaker.
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As demcostrated above, the proposed nodification
previocusly analyzed FSAR scenarios.

. roposed act Lmportent
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cond

Lreakey. ihe proposed Lenpor
potertial damage to an EDG.

pDoeam the proposed activity creale the possibility of an

sccident of & different type than any previcusly evaluated in
the BAR?

The propoes. modifications will result in the BDG responding
te 8 CIAS the same way it responds to SIAS, which has been
previously analyzed. The §DG or ite breaker are not accident
initiatore, therefor the modification can not create the

poseibility of an accident of a different type thap previcusly
evaluated ia the SAR.

Does the proposed activity create the possibility of =

malfunction of eguipment impertant to sufety of 3 different
type than any previously evaluated in che SAR?

gince the basic functions of the EDG syotem remain unchaoged,
chw Tofification proposed does not create the poseibility of
a malfunction of eguipmant important to safety of a different
type than any previously evaluates .» the SAR.

Doea the propoged activity reduce the margin of safety as
defined in the basis for any Technical Specificatien?

The temporary modification proposed will increase the overa.i
margin of safety for the plant py eliminating the potential
tailure mode cf operating the EDG connectad to the grid with

ite protective features bypassed and trip conditions almost
sertainly generated by such an speration.

ia bounded D>y
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.0 Actiopa Beguired

Cc1aS shall be .ncorporated into the trip circuit of the EDG ocutput
preaker by wiring any available vdeenergize 1O clogse” spare CIAS
contacts in parallel with the SIAS contact as shown in Attachment 1.

The relay. comtact of which will be used, should pe verified
to be operaticnal prior to implementation of the modification.
gnsure that & CIAS A coptact is used for A train logic aad
CIAS B contact is used for B train logic.

verify by teat that the CIAS contact provides an EDG breaker

trip signal.
9.0 AalaiaLcRs
9.3 STAR 951391
9.2 control Wiring Diagram 2998-B-327, Sh.957, Rev.17
9.3 control Wiring Diagram 2968-B-327, Sh.967, Rev.14
9.4 gt. Lucie Unit 2 FSAR, Amendment 9
9.8 8t. Lucie Unit 2 Technical Specification, Amendment 78
9 6 Instruction Manual 2998-15662, Rev.5S
9.7 Regulatory Guide 3.9

$.10 TEEE Standard 387
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TYPICAL SPARE CONTACTS
SA )

IBS4000J0) IBEIZ(28) RECOMMENDED

TBS539(3.4) TB642(1.2 )
TB 53%(6.7) TB65S(10,11)
TBS41(6,7) TB636(10.11)

JPN-PSL-SEEP-95-034
ATTACHMENT 1
REV.0
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The test was exitec prior to completing sted g 5 anc resumed at

step B.6.

s

e Aligns both 20 and 28 EDGs with offsite power at oOr 7ear
full load

In<tiates & Channel A CIAS then reseLs

Initaties a Channel B CIAS then resets

Initiates a Channel A SIAS then resets

Inftaries a Channel B SIAS then resets

‘nitiates & Channel A CSAS then resets

e  Inftaties a Chanrel B CSAS then resets

After each ESFAS Channel 1s actuated indivigui’ component
actuations ére verified.
] o~

of 1o P
This particular step rad beer ravised The previous procedure
Reyision nsertad a SIAS Signal cadwes the CIAS
Signal. This did not allow for separate verification of the
CIAS Signal actuations since the SIAS 3l1so generated 3 CIAS
signal by cesign. The licensee helieved thet changing the
rcer would erhance the procedure ang orovide more detailed

ESFAS Signal verifications.

4
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afrer the Channel A CIAS Signal was inserted and the component
actuations verified, Channe! A CIAS was reset At this time
the 2A EDG tripped on reverse power. The test was secured and
the 2A EDG declared inopeable.

STAR #951391 was written which 1dentified 2 design deficiency
of the Unit 2 EDGS.

An investigation Dy the licensee determineq that during the
performance of Section 8.6 of OP 2.0400050. EDG 2A was running
parallel to the grid and loaded to >3600kW. CIAS-A wes
manually initiated ir accordance with step 12 of the test
procedure. Actuation of CIAS inputs to the EDG, governor
circuit to change 1t from the droop mode (1.e. follows the grid
frequency) to an isochronous mode (1.e. reverts to preset
frequency and does not follow the grid frequency). The EDG 2A
preset frequency was lower than that of the grid. This
resulted in reducing fuel to siow the EDG down. leading to a=-
reverse #Fpower f1ow anc causing the generstor Lo aCt 85 3
motor (or synchronous capacitor). The ERDADS printout of Bus
243 voitage and current and EDG current confirmed a suaden
change at the approximate time CIAS was initiated. The reverse
oower relay ctuated: nowever. due to the presence of the CIAS-
& signal. the relay trip function was blocked. Upon resetting
of the CIAS-A signal. the reverse power relay trip block was
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removed and the EDG tripped. Tota) time of EDG operating under
Feverse power was approximately 45 seconds.

A review of the EDG contro) Circuits by engineering found that
the EDG starts on SIAS. CSAS or CIAS and that these signals
Cause the EDG to change from droop mode to 1sochronous mode
(Ref. CWDs 957 & 958 and vendor Manual 2998-7434) . Opening the
Bus 2A2-2A3 tie breaker will also change the EDG from droop to
sochronous modes. In the case of SIAS and CSAS (CSAS will
only occur with SIAS), the EDG circuit breaker will trip if
closed. permitting the EDG to run separate from the offsite
power source. However, CIAS without SIAS does not trip the EDG
bresker. resulting in the EDG operating 1n isochronous mode
while sti11 connected to offsite power

source. Therefore, men the E0G 2A goverfor changed from droop
tO 150Cnrunous noﬁé the fue? racks
the offsite scu‘ce requency\to isochronous frequency
setpoint /)ns resuited in t EDG “motoring” (a reversal of
pbower to /tt}e generater) wi }x;‘ggnerat'or trying to run the
engne./ (1€ the 1sochroadus frequency setpoint 1s higher thant

that 4f ¢ the offsite s?urce the EDG would attempt to speed the
108d (the grid) up.:
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The situation described above could only occur with the EDG
running in parallel with the offsite source and an actuation of
the CIAS relay without SJAS. This condition 1s not expectec
during normal operation or any design basis event requiring the
EDGS .

Following the trip of the 2A EDG due to the reverse power

relay. the testing was halted. The 2A EDG voitage reguiator

was visually inspected with satisfactory results and the 2A EDG

was started and 1daded successfully as an operability check.

The current drewn by the EDG 2A generator during the reverse

power incident was approximately 330 amps. as shown Dy the

ERDADS printout. From the ERDADS Printout the licensee

determined that the 2A EDG output current of 477.54 amps

reversed to 330.38 amps for & net change of 807.84 amps which

wae sufficient to actuate the reverse power relay. Concurrent

with this. Bus 2A3 voltage changed from 4331.7 volts to 4360.2

as a result of the generator producing additional MVARS, 1.e.,

acting as & synchronous capacitor with a high power factor.

This value 15 well within the €60 amp cont*nug;iacsteo capacity, ‘
.?f the Qenerat?‘rdwmg;:Q:. Based\ on t.he' a?ove W
STalTe T B f\ﬂﬁ amagec Ly Lhe :ncident. Further,

serformance of the regular 18-month preventative maintenance

‘Maintenance Procedures 2-220006
¥
o

ng 2-M-00180) . SChaG-OG-Low—

thOroqgh inspection on the

m.,l",dhf' (J;'-.
DG mmeﬁmm-ﬂf any damagegﬂ e fusmath -& thn



10-24~.99%5 098 12aM St Lucie Res dent Dffice . 4@7 a4l 482 P..7

EDG 2B has not been tested with a manual CIAS actuation,
therefore ts operability was not affected.

The Unit 1 EDGS governor control design is different from the
Unit 2 EDGs. The Unit 1 EDGs have been successfully tested
using an essentially fdentical ESFAS test procegure.
Therefore, there 15 no operability concern fron the Unit 1
FDGS .

W

Based 6n the above, the EDGs Are considered operable

The Inspector reviewed the above assessment and noted that
while actuation of the CIAS relay without SIAS 1s not expected
during normal operation, both Unit 2 EDGs are tested monthly
and operated a minimum of 1 hour es®h aralleled fo the offsite
N‘PL power source. -Sheu*ﬁ-m‘ctumon of CIAS npour, seBstentTdT

MJ " M‘/ (> ¢amage to tne EDG ,is~possrdie

“he Inspector was concerned by several aspects relatea to this—
gesign deficiency identified during testing:

sT 2
%&L——f‘r‘:
.. Integrated Safeguards testin ad'receWed a high level of

nanagement and technical support attention due to the
1{censee’s misinterpretation of testing requirements

part icularly relaged to swiny bus components. The current
f"“(__w; revision r@nd the test sequence for initiating

€3
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CIAS/SIAS/CSAS Signals 1n step 8.6 as 2 procedural

enhancement. Although this s was ¢ s’gqﬂ_y" g'_ﬁf”‘
performed earlier on unit it was not reviewed in

sufficient detail to assess the impact upon equipment or
system aperation on Unit 2.

2.  This condition has existed since initial construction.
There was no 1icens identification of this failure mode,
i.e. receiving & Signal while paralieied to an
offsite power source.

3. The 2A EDG was operated for approximately 45 seconds with
a reverse power trip blocked. A review of the CWDs
determined that a local reverse power 2larm occurred which
,‘,’}7 the licensee believes also generated & control room alarm.

&
éﬂ v Since operators were either unaware or did not question

these alarms, it's dubious whether operator actions would

have prevented damage 1f the CIAS had not been reset
unblocking the reverse power trip.

2
The 1icensee has placed a temporary hold on EDG testing pending

~esoluticn of their STAR., Cptions being considered include:

e Plant Change/Modification (Long Term)
o Jumper/L1fted Lead 1s0lating the affected re’ay (Short
Term) 7

L1

TOTAL +.18



