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SACRAMENTO MUNICIPAL UTILITY DISTRICT [) 6201 S Street, Box 15830, Sacramento, California 95813; (916) 452-3211

September 30, 1982

SIDREY MINOR

PROJECT MANAGER

OPERATING REACTORS BRANCH #4
DIVISION OF LICENSIN

U S NUCLEAR REGULATORY COMMISSION
WASHINGTON DC 20555

DOCKET NO. 50-312

.

Enclosed is a copy of the Trensient ":iessment Report for
the Rancho Seco reactor trip on August 7, 1981, as requested
by one of your staff engineers.

[f you have any questions regarding this report, please
contact R. W. Colombo of my Rancho Seco staff.

A J " /\ »
77
J. J. Hattimoe
General Manager
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which resulted from the relatively low voltage available from

the 230KV grid.

Two discontinuities in the electronic circuitry of the
Turbine Electro-Hydraulic controls were responsible for causi~g
the event. A misaligned edge pin connector was found on the
power supply circuit board 1AO4A; malfunctioning circuitry was

found on the Turbine Manual Latch circuit board 1AQ4E.




SELECTED SEQUENCE OF EVENTS

The following selected sequence of events was compiled by a
creview of plant computer print=-out sheets containing alarms and
trip review data, entries made in the Shift Supervisor and
Control Room Logbooks, the Shift Supervisor's Post Trip
Transient Report No. 53 (AP 28), and discussions with the
Operators.

1536:38 Turbine in MANUAL.

1536:39 No. 1 Stop Valve in tramnsit from full open
position.

No. 2 Stop Valve in transit from full open
position.

No. 3 Stop Valve in transit from full open

‘ position.

1536:51 No. 1 Stop Valve closed.

1536:53 Turbine Manual - 0ff.

1537:02 B-0TSG Outlet Steam Pressure High.
A-0TSG Outlet Steam Pressure High.

1537:37 Turbine in MANUAL.

1537:50 Overspeed Protection Monitor Bad.

No. 1 Stop Valve Closed.

No. 3 Stop Valve Closed.

No. 4 Stop Valve Closed.
1537:52 No. 1 Stop Valve not Closed.

No. 3 Stop Valve not Closed.

No. 4 Stop Valve not Closed.

1538:07 220 KV Breaker 0CB 220 Open.




220 KV Breaker 0CB 230 Open.

EHC Speed Reference Monitor Bad.
Overspeed Protection Monitor Bad.
No. 2 Governor Valve Closed.
Generator Volts 23.71 KV.

Generator Frequency 60.24 HZ.
Generator Frequency Bad.

Regulator Supply Breaker (Genmerator Exciter) Open.
Generator volts 21.48 KV.

A Feedpump Control System Trouble.
Generator Volt Low (19.34 KV).
Generator Frequency Low 59.78 HZ.
EHC Speed Reference Monitor Bad.
Governor Control Off.

Auto Stop Latch Off.

Generatsr Hydrogen High Temperature Trip.
No. 1 Stop Valve Closed.

No. 3 Stop Valve Closed.

No. & Stop Valve Closed.

No. 2 Governor Valve Closed.

No. 1 L Reheat Stop Valve Closed.
No. 1 R Reheat Stop Valve Not Open.
No. 2 L Reheat Stop Valve Closed.

No. 2 R Reheat Stop Valve Closed.

No. + L Reheat Intercept Valve Closed.

0 No. 1 R Reheat Intercept Valve Closed.




1538:

1538:

1538:

1538:

1538:1

1538:

1538:

1538:

1538:

1539:

34

35

02

No. 2 L Reheat Intercept Valve Closed.

No. 2 R Reheat Intercept Valve Closed.
Generator frequency High (60.12 HZ ).

B BFP Bearing 0il Pressure Low.

CRD Trip Confirm =--Trip.

R°S Channel A Power/Pumps Trip.

RPS Channel B Power/Pumps Trip.

RPS Channel C Power/Pumps Trip.

RPS Channel D Power/Pumps Trip.

Turbine Overspeed Trip.

A BFP Control System Normal.

B BFP Bearing 0il Pressure Normal.

B RCPM Motor Status--Trip.

A RCPM Motor Status--Trip.

D RCPM Motor Status--Trip.

C RCPM Motor Status--Trip.
Reactor/Generator Protection/Feedpump Trip.
Main BFP Suction Pressure Bad.

B RCPM Shaft Speed Low.

A RCPM Shaft Speed Low.

C RCPM Shaft Speed Low.

D RCPM Shaft Speed Low.

RPS Channel B RC Loop A Flow Low 18.21 MLB/HR.
RPS Channel A RC Loop B Flow Low 18.27 MLB/HR.

RPS Channel D RC Loop A ¥low Low 18.00 MLB/HR.

RPS Channel C RC Loop B Flow Low 18.82 MLB/HR.




TRANSIENT ASSESSMENT

This discussion is an analysis of the August 7, 1981

transient, including a review of the pre-trip status of the

plant; examinations of the initiating event, reactor trip, and
post-trip response of the plant; an jdentification of key

operator actions and a review of pertinent procedures.

PRE-TRIP PLANT STATUS
Rancho Seco was returning to power after a 7-hour outage

{nitiated when RCP-210A lube oil reservoir levels decreased to
the minisum allowable for continued pump operation.
Immediately prior to tnhe transient, the station was developing
52% full power and generacing 380 HHc.l The Integrated

" Control System (ICS) was in the AUTO mode with the exceptior of
the Reactor Coolant System (RCS) cold leg temperature controls
and the A Main Feedwater Pump. The B-MFP was secured. The B
Boric Acid Pump (P-631B), a Turbine Bypass Valve (PV=-20563),
and one B loop Modulating Atmospheric Dump Valve were out >f
service. Site electrical loads had been transferred from the
startup transformers to the Unit Auxiliary Transformers at

approximately 30X power during escalation.

1. During the 1981 refueling outage, 8 rows of blades were
removed from the turbine, thereby reducing station full
power capability to approximately 820 MWe.
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4
an alternate power source (Start-up Transformer No. 1) and a

low voltage trip of the Reactor Coolant Punps5 was

initiated. However, the Syachronization Check Relayls, 6254
and 625B, prevented completion of this transfer, and voltage on
the RCP buses continued to decay. When voltage had decayed to
approximately 54% of normal bus voltage, the underpower trip
relays, 637A and 6378, initiated a Reactor Protection System

(RPS) Power/Pumps trip which tripped the reactor.

4. Power source transfer is accomplished by opening ¢ireuit
breaker 52-5A01 (52-6B01) and closing 52-6A04 (52-6B04) on
bus S6A (S6B) respectively. Unit Auxiliary Transformer No.
1] {s disconnected and Start-up Transformer No. 1l is
connected by this action. Elapsed time required to
accomplish this transfer is about two seconds.

S. A low voltage trip of Reactor Coolant Pumps P-210A and C
(P=-2108 and D) is initiated at a bus voltage of
approximately 5580 volts by delayed operation of relays
§27-1 (627-2). Elapsed time required to complete this trip
is about 15.8 seconds in order to allow time for several
attempts at the power source transfer as described in
footnote 4.

6. A prerequisite for the low voltage bus transfer from the
Auxiliary Transformer to the Start-up Transformer is an
in-phase frequency condition between the bus and the
start-up Transformers. Should a phase difference of more
than 27 degrees (30 degrees) exist, Synchromization Check
Relay 625A (625B) will prevent a transfer. This ensures
that the RCP's will not be subjected to damaging
accelerations caused by an out-of-phase transfer
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Stop Valve No. 2. A Turbine Overspeed Trip Alarnll was
recorded at 1538:23.

Dissimilar pressure response of the two secondary ioops 18
revealed by a comparison of the OTSG outlet steam pressure
charts, Figures 22 and 23. Oue Turbine Bypass Valve (PV=20563)
in the A Loop and one Modulating Atmospheric Dump Valve in the
B Loop were out of service. With these valves out of service,
pressure relief capabilities of the two loops were
different--possibly causing the dissimilar pressure response.

Maximum pressure ;ecorded at the B-0TSG outlet was greater
than the 1050 PSIG setpoint for safety relief valves PSV=-20544
and PSV-20546, implying that these valves may have operated.

A reduction ia feedwater flow was faitiated by the
Integrated Control System (1CS) about 1537:50 as a consequence
of the momentary closure of three Main Turbine Throttle Stop
Valves. The ICS initiated flow rcduction signal was augmented
by a power interruption on 120 VAC bus lE, the powver supply for
a portion of the feedwater pump controls. This resulted in a
demand signal for a much reduced feedwater flow rate. When
power was restored to bus 1lE, the demand signal was corrected
and feedwater flow began to increase. However, before full
main feedwater flow could be reestablished, the A-MFP was

11. Turbine speed which initiates this trip alarm is 111.5%
normal speed. The overspeed i{s attributed to expansion of
the steam remaining in the Low Pressure Turbines after the
stop, governor, and intercept valves were closed and the
electrical load removed.

13
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During the course of the :transient, the alarms of all
radiation monitors were ac:iva:cdl?.

An undervoltage condition existed in the plant switchyard
for several hours after the transient. Voltages measured at
170C hours were: West Bus 23A--206.4KV; East Bus
23!--205.3!V.18 Due to the low voltage condition, restart of
the plant was delayed for several hours.

KEY OPERATOR ACTIONS:
Four key actions were performed by operators during this

event. These are listed here for reference:

1. Opened Generator/Switchyard Circuit Breakers (OCB 220 &

0CB 230).
2. Opened Generator Exciter Circuit Breaker 41l.
3. Manually started Diesel Generators.
4. Manually initiated high pressure injection.

17. Conditions which activate radiation monitor alarms include:

l. Radiation levels which exceed wonitor setpoints.

2. Loss of monitor instrumentation electrical power supply
from the Nuclear Service Bus.

3. Low (approximately 65% normal) Nuclear Service Bus
voltage which is effectively condition No. 2.

4. Instrumentation voltage "spikes” or "noise”.

Conditions 2 and/or 3 would be accomparn.ed by an automatic
start of the Diesel Generators. Since this did not occur,
condition 4 is the suspected cause.

18. 214 KV 1is the lowest switchyard voltage which has been
evaluated for adverse effecr s upon the plant. See LER
#8l1-34 and 81-39.

16



PLANT PROCEDURES
Plant procedures pertaining to the systems ¢ nsidere N
this assessment were reviewed. The following ymments ab
rhese procedures are included for information
PLANT MAINTENANCE - INSTRUMENT MANUAL
1-02 Electro-Hydraulic Control Svstem Sections & an
{ 5.5 provide instructions for calibration and caecH ut £

Power Supp es and Servos. This procedure § to be performe
sfter maintenance, calibration, and si PWN .
)
PLANT OPERATIONS MANUAL
A.46 Main Turbine Systenm Section 7.0 provides pr edu
for abnormal operations including unit separation Irom tAe
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CONCLUSIONS

In spite of several unusual responses, the transient was
concluded with the plant in the desired stabilized post
transient condition.

Automatic response of the plant occurred much as expected,
inspite of the complications attributed to the voltage decay
and power interruption on various plaut electrical buses.
Prolonged transfer delays, caused by out-of-phase frequency
conditions, were responsible for these complications.

Although operators acted in accordance with plant
procedures, one possible exception was noted. The previously
described electrical problems could have been avoided if site
loads had been transferred from the Unit Auxiliary Transformers
to the Start-up Tranformers before the Generator Exciter
Circuit Breaker was opened.

Plant Operating Procedures provided adequate instructions
with the following exception:

A precauticnary note explaining the defeat of the
Reactor/Turbine Trip caused by opening
generator-switchyard circuit breakers (0OCB220 and
O0CB230) and the main Generator Exciter Circuit Breaker
(41) is not included in procedures A.64, D.1, and D.2/3.

Plant Instrument Maintenance Procedure I-020 provides for
an adequate post maintenance/calibration/shutdown checkout of
EHC power supplies and servos. The misaligned EHC edge
connector would probably have been found during a performance
of the described checkout. However, previous maintenance had
been performed with the unit in service and there was no reason

to perform a checkout.
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