NRC FORM U8 NUCLEAR REGULATORY COMMISSION APPROVED BY OMB NO. 3160.0104
a0 EXPIRES 04/30/38
COLLICTION MOULET 800 heb. RPORTID ERSONS LLARNEL,AAY BC O PORA TS Bt
LICENSEE EVENT REPORT (LER) TR o FOCLES MDD RACK TONDUSTRY FORWARD COMMINTE 5 GARDRY
US NUCLEAR K [} , WASHINGTON, DC 206550001 AND T0 THE
(See reverse for requ.red number of R TPAATT AR Bt @ SOwT,
digits/characters for each block)
e g BOCKET NOMBER (3 VRt 18]
THREE MILE ISLAND, UNIT 1 50-289 10F4
L

ENGINEERING ANALYSIS OF THE LOSS OF ‘A'TRAIN DC POWER WITH A LOSS OF OFFSITE P
LOSS OF COOLANT ACCIDENT .y oTS PrERR A

(" EVENTBATET6) | CER NUMBER (6] | REPORYDATE (1) | OYVER FACILIVIES TNVOLVED T8

.y

~WORTH T BAY T VERR | VAR ) REVISRN | WONTH T DAY T VERR [ FACIITY WAE DOCRET NUKIRER
NUMBER NuMBER
Crystal River 3 60-302
o7 T T 9T - 008 - 00 | 08 | 2% PR VT WS-
TG

"~ GPERA

& REPC I O THE RI DCFR §: (Cheok one of more) (11)
MODE (9) 20.2201(0) 26.2203((21v) & ITIHALG] B0, 73 (al (210l
20.2203{a)(1} 20.2203(a)(3)(1) 60 .73(a)(21(1) 60 73(a)(2)1x)
LEVEL (10) % 20,2203 (a1 20 26.2303(a)(31T0) LR IOIFA LERAR
; : 20.2203(a)(2)(1) 20.2203(a)(4} 60.73(a)(2)(iv) OTHER
[20.2203(a) (2001 B0.36(c)(1) X | 50.73(@) (211w Bpocity in Abstract below
- (20 2205 TaI V] ELIOIF 86 73TaN3TI A
TTCENEE CONTACT FOR THIS CER T2
VORRAY

TELEPHONE WUMBER lnclide Ares Codel

W. G. HEYSEK, TMI LICENSING ENGINEER
COMPLETE C".
[ COMPONENT |

717-948-8191
i, FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (13)

Y
TAUSE | "~ MANUFACTORER | [~ WANUFATTURER )
T EVETEN | rWr TAUSE BYSTEM | COMPONENT | ix T
et
“SUPPLEMENTAL REPORT EXPECTED (14) MONTH] DAY | VEAR |
SUBMISSION
(if yos, complete EXPECTED SUBMISSION NATE) X
{Limvit to 1‘“-;;““. i.e., approximately 76 single-spaced typewrittan lines) 16)

On July 25, 1997, as a result of reviewing a plant event reported to the NRC by the Crystal River Unit 3, GPU Nuclear personnel
determined that a similar condition existed at TMI-1

It was identified that a loss of "A’ station DC distribution and a concurrent loss of offsite power would affect both trains of Engineered
Safety Features (ESF) equipment. As expected, the “A’ train of ESF equipment would be made inoperable by this event due to the loss
‘A’ train AC and DC power. In addition, ‘B’ Train Engineered Safeguards Actuation System (ESAS) would actuate with inability to
bypass the “B” train of ESAS If thus failure were to occur concurrently with a large break loss of coolant accident, no procedural
guidance was available to operators to allow them to bypass ESAS and take control of components as required to throttle reactor
butlding spray flow and complete switchover to the reactor building sump. The inability to bypass “B" train of ESAS upon loss of
power on "A" Train results from a design arrangement in which three analog channels fan out to two trains of logic. Two of the
analog channels are powered from "A” Train power. This design has existed since initial plant operation

The root cause of the condition was determined to be a failure of the plant’'s designers to properly consider the bypass of Train B of
ESAS on a loss of offsite power and a loss of ‘A’ DC.

Procedure changes were implemented which restored the ability to control the ‘B” Train ES components

The condition was reported per 10 CFR 50.72(b)(2)(i11)
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[he ability to bypass ESAS 1o regain control of ES equipment is required duiing a large break LOCA 1o manually throttle BS
flow and to manually isolate the BWST after flow is initiated from the reactor building (RB) sump|{BE/SUMP|. This action is
required to prevent air entrainment in the BS/LPI pumps when taking suction on the RB sump. On a large break LOCA,
operators have approximately 40 minutes until the BWST is depleted and suction must be transferred to the RB sump Revised
procedures provide instructions to operators to restore power 10 the vital bus and prior 1o isolating the BWST, throttling BS flow
and throttling decay heat [BF'] flow to maintain adequate pump net positive suction head

Due to the complexity of this event it could not be assured that operators would be able to restore the ability to bypass by the time
these actions are required without procedural guidance in place. Lacking such guidance, GPU Nuclear declared B train LPI and B
train BS systems inoperable. A 72 hour Technical Specification limiting condition of operation time clock was entered at 13 30
on July 25 based on that declaration At 18 55, approved procedural guidance addressing the loss of ‘A’ DC was made available
10 the operators and the time clock was terminated

In addition to the loss of offsite power to the "A'DC, the effect of the loss of offsite power with the redundant ‘B’ Train DC was
also analyzed and a similar condition was not found to exist. As a result of oftsite power and ‘B’ station DC power, the ‘B’ train
EDG fails due 1o loss of field. This ‘B’ train AC failure causes a loss of Inverter 1B and Inverter 1D, The loss of B train AC and
DC power renders the ‘B’ train of ESAS inoperable. The "A" EDG starts and loads on the "A’ train safeguards bus  As a result of
the loss of the 1B inverter, one of three channels of engineered safeguards would actuate, placing the ESAS in a | of 2 channel for
trip condition. The remaining two channels would actuate where required. and would be available to bypass if necessary  GPU
Nuclear has concluded that because of this specific condition, the "A’ train of ESAS would be operable  The ‘B’ Train BS fiow
indicator would not lose power

The effects of loss of offsite power and loss of a train of DC distribution was also investigated for the other TMI safety actuation
systems. This investigation shows no unexpected system response due to this combination of events  For the reactor protection
system (RPS) [JC], loss of offsite power alone causes a reactor trip The loss of two vital buses does not affect RPS performance
For the Heat Sink Protection System (HSPS) [BQ). both main feedwater pumps automatically trip on loss of offsite power. The
additional main feedwater valve isolation that occurs due o actuation of two channels of HSPS would have no effect on the heat
sink. Two emergency feedwater pumps actuate as designed due to loss of both main feedwater pumps, and loss of all reactor
coolant pumps in addition to actuation of two HSPS channels that occurs due to the deenergization of two inverters

Since there was no physical plant event involved with the item being reported herein, there were no safety system responses,
automatic or manual

COMPONENT FAILURE DATA
None.
ASSESSMENT OF THE SAFETY CONSEQUENCES AND IMPLICATIONS OF THE EVENT

There were no safety consequences associated with the event since no transient condition occurred which would have required
changes to the plant configuration or manual or automatic safety system responses. Safety consequences postulated witl: an actual
event resulting from the condition previously described in Section V are the loss of BS flow indication and air entrainment in the
BS/LPI pumps due to the loss of net positive suction head.

PREVIOUS EVENTS OF A SIMILAR NATURE

There have been no previous events of a sirailar nature at Three Mile Island Unit |

NR FDRM 3664 (4.95)
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