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TRANSI ENT REPO RT NO. 53

| \)
SUMMARY

SMUD was supplying power to satisfy an unprecedented demand

for 1660 MW on August 7, 1981. Rancho Seco was returning to

power af ter a 7-hour maintenanc e outage. Du ri ng the

I escalation, operators discovered that the turbine controls

would not remain in the MANUAL mode when selected. I&C

Technicians were requested to investigate the problem. The

station was developing 52% f ull powe r gene rating 380 MWe.

The event was initiated when turbine controls were shifted,

at the request of I&C technicians, from the AUTO to the MANUAL

mode. Three turbine throttle stop valves immediately began to

cycle to the closed position. Powe r output of the station

rapidly decreased. Co nc e r n e d that generator " motoring" was

/^)ks' imminent, operators separated the generator f rom the switchyard
i

by opening the 220 KV circuit breakers. Generatcr power output I

I continued to decrease and the main exciter breaker was opened.

I Voltage at the Unit Auxiliary Transf o rme r s began to decay

immediately. The f our Reactor Cooiant Pumps, connected to the

generator through Unit Auxilia ry Transf o rme r Number 1
.

automatically tripped as voltage decayed. The Reactor was

tripped by a Reactor Protection System Power / Pumps trip. The

ensuing transient was complicated by a turbine trip, Main

Feedwater Pump trip, sporadic dissimilar pressure response in

~

the two loops of the S e c o nd a ry System, and a low voltage

condition on many of the electrical buses throughout the plant
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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 f o r c au si r.g
;

the event. A misaligned edge pin connector was found on the

* ~ power supply circuit board 1A04A; malfunctioning circuit ry was

I found on the Turbine Manual Latch circuit board 1A04E.
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SELECTED SEQUENCE OF EVENTS

The following selected sequence of events was compiled by a
_

review of plant computer print-out sheets containing ala rm s 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 transit 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 - Off.

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 Breake r OCB 220 Open.
-
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1538:09 220 KV Breaker OCB 230 Open.

EHC Speed Reference Monitor Bad.

Overspeed Protection Monitor Bad.

1538:09 No. 2 Governor Valve Closed.

1538:10 Generator volts 23.71 KV.

Generator Frequency 60.24 HZ.

1538:11 Generator Frequency Bad.

1538:17 Regulator Supply Breaker (Generator Exciter) Open.

1538:19 Generator volts 21.48 KV.

A Feed' pump' Control System Trouble.

1538:20 Generator Volt Low (19.34 KV).

1538:21 Generator Frequency Lov'59.78 HZ.

I EHC Speed Reference Monitor Bad.

Governor Control Off.

Auto Stop Latch Off.

Generator Hydrogen High Temperature Trip.

No. 1 Stop Valve Closed.

No. 3 Stop-Valve Closed.

.
No. 4 Stop Valve Closed.

i 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.

|2 R Reheat'Stop Valve Closed.LNo.
(-

No. 1 L Reheat Intercept Valve Closed.

No. 1 R Reheat Intercept Valve Closed.
(##) -<s
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No. 2 L Reheat Intercept Valve Closed.

No. 2 R Reheat Intercept Valve Closed.

1538:22 Generator frequency High (60.12 H2).

B BFP Bearing Oil Pressure Low.

1538:22 CRD Trip Confirm --Trip.

1538:23 RPS Channel A Power / Pumps Trip.

RPS Channel B Power / Pumps Trip.

RPS Channel C Power / Pumps Trip.

RPS Channel D Po we r/ Pump s Trip.
4

Turbine Overspeed Trip.

1538:23 A BFP Contro l System No rmal.

1538:24 B BFP Bearing 011 Pressure No rma l .

1538:27 B RC PM Mo t o r S t a t us--Trip .

A RCPM Mo t o r S ta tu s--Trip .

D RC PM Mo t o r S t a tus--Trip .

C RCPM Motor Status--Trip.

1538:34 Reacto r/ Gene rator Protection /Feedpump Trip.

1538:35 Main BFP Suction Pressure Bad.

' 1538: 42 B RCPM Shaft Speed Lov.

~ A RCPM Shaft Speed Lov.

C RCPM Shaft Speed Lov.

D RCPM Shaft Speed Lov.-

' 1539:02 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 Flow Low 18.00 MLB/HR.

RPS Channel C RC Loop B Flow Low 18.82 MLB/HR.
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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 identification of key
operator actions and a review of pertinent procedures.

PRE-TRIP PLANT STATUS

* Rancho Seco was re turning to power af ter a 7-hour outage

initiated when RCP-210A lube oil reservoir levels decreased to

'

the miniana allowable f or continued pump ope ration.

Immediately prior to the transient, the station was developing
52% f ull power and generating 380 MWe.1 The In t e g ra t e d ?

,

/'\
Control System (ICS) was in the AUTO mode with the exceptior,of

d
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), f

and one B loop Modulating Atmospheric Dump-Valve were out af- ;

service. Site electrical loads had been transf erred from the
startup transf ormers to the Unit Auxilia ry Transf o rme rs a t.

approximately 30: power during escalation.
t

___________

l. Du ri ng the 1981 refueling outage, 8 rows of blades were t

removed from the turbine, thereby reducing station full
power capability to approximately.820 MWe. ;

!
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INITIATING EVENT AND REACTOR TRIP

The transient was initiated when Turbine controls were

placed in the MANUAL mode. The aforementioned discrepancies on

/ Turbine Electro-Hydraulic Control (EHC) c i rc ui t boards lA04A

and 1A04E caused an improp,e r and uncoo rdina t e d response from

the turbine throttle stop valves. The resulting rapid

reduction of generator output prompted operators to open

c i rc ui t breakers OCB-220 and OCB-230, separating the generator

from the s wi t c hy a rd . The Gene rator Excite r Circuit Breaker
/

(41) was manually opened eight seconds later, causing a

|
voltage decay and loss of frequency control on all plant buses

receiving power thru unit auxiliary t ran sf o rme r Num b e r s 1 and 2. I

The 6900 volt Reactor Coolant Pump Buses 06A and S6B were
i

{
among the buses subjected to this voltage decay, which is I

depicted by Figure 1. When voltage on the buses had decayed to
'

approximately 5580V (83% o f no rmal bus voltag e), a transfer to

____________

2. Operators were :oncerned that the grid, operating at
conditions approaching maximum available generating
capacity, would be subjected to a blackout if the Rancho
Seco generator was motored.

I
3. 'A Turbine' trip will initiate a Re ac to r/ Ge ne ra t o r

'

Protection /Feedvater Pump t rip when Reac to r power level is
greater than 15% full power if one of the three circuit
breakers, OCB-220, OCB-230, or the Gene rator Excite r i

Circuit Breaker (41) is closed. A Reactor trip of this
nature is precluded when all three of these breakers are |

open.

.
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' an alternate power source (S tart-up Transf orme r No. 1) and a

0
low voltage trip of the Reactor Coolant Pumps was

initiated. However, the Synchronization Check Relays 625A,

and 625B, prevented completion of this transfer, and voltage on

the RCP buses continued to decay. When voltage had decayed to

approximately 542 of no rmal bus voltage, the unde rpowe r t rip

relays, 637A and 637B, initiated a Reactor Protection System

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

____________

4. Power source transf er is accomplished by opening circuit
breaker $2-6A01 (52-6B01) and closing 52-6A04 (52-6B04) on
bus S6A (S63) respectively. Unit Auxiliary Transf o rme r No.
1 is disconnected and Sta rt-up Transf o rme r No. 1 is

' connected by this action. Elapsed time required to
accomplish this transfer is about two seconds.

5. A low voltage trip of Reactor Coolant Pumps P-210A and Cf} (P-2103 and D) is initiated at a bus voltage of'N
approximately 5580 volts by delayed operation of relays
627-1 (627-2). Elapsed time required to complete this trip
is about 15.8 seconds in order to allow time f or several
attempts at the power source transf er as described in
footnote 4.

6. A prerequisite for the low voltage bus transf er f rom the
Auxiliary Transf o rme r to the Start-up Transf o rmer is an
in-phase frequency condition between the bus and the
start-up Tran s f o rm e r s . Should a phase difference of more ,

than 27 degrees (30 degrees) exist, Synchronization Check i'
'

Relay 625A (6253) 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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I P03T TRIP PLANT RESPONSE

Post-trip response of the RCS is represented in Figures 2

through 17. Pertinent parameter limits obtained from the Plant)

Computer Me=ory Trip Review are listed in Table 1.

TABLE 1 TRANSIENT REACTOR COOLANT SYSTEM RESPONSE

Maximum MinimumRCS Pa rame t e r

RCS Loop A Pressure (PSIG) 2219 1864

RCS Loop B Pre s su re (PSIG) 2236 1881
i

RCS Loop A Hot Leg Temperature (F) 596 542

RCS Loop B Hot Leg Temperature (F) 598 544

79.3Calculated Subcooling Ma rgin (F) -

Pressurizer Level (inches) 218 60

Immediately following the trip, the Reactor was subjected

to a large reduction of RCS coolant flow when all of the RCP's

tripped. Total RCS flow, which is shown in Figure 4,

decreased from approximately 150 to 12 million pounds per

hour. The affect of this reduction upon the reactor coolant

t emp e ra tu re difference across the Reactor is shown in Figures

14 through 17.

____________

7. The Reactor Coolant Pumps were tripped by completisa of the
RCP undervoltage trip which had been initiated prior to the
Reactor trip.

i

8. The curves shown in these figures suggest that RCS cold leg
temperatures were greater than the corresponding het leg
temperatures f or a short period of time. This is
a t t ri bu t e d to the computer cold leg temperature data used
to plot these curves. The cold leg temperatures listed by
the computer re p re se n t the calculated average of values
measured over the previous minute and, as such, are greater
than the actual temperatures. Therefore the curves shown[]'' in these figures are approximations of tne coolant,

temperature difference occurring across the Reactor.

10
\ .
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Forced circulation was reestablished approximately 90

seconds after the R'eactor trip, causing RCS t emp e ra tu re s to
I

stabilize. High pressure injection (HPI) was manually

initiated in RCS Loop A through HPI Nozzle 2 (SFV-23811)

utilizing the Make-up and B-HPI pumps.

Post-trip response of the Secondary System is represented
f

by Figures 18 through 23. Pertinent pa rame te r ex t reme values

# obtained from the Plant Computer Memory Trip Review and Strip

Cha rt s are listed in Table 2.

TABLE 2 TRANSIENT SECONDARY SYSTEM RESPONSE

Secondary Sy stem Pa ramete r Maximum Minimum

A-0TSG Outlet Pressure (PSIG) 1018 944

4 B-0TSG Outlet Pressure (PSIG) 1059 942

A-0TSG Temperature (F) 594 537

B-0TSG Temperature (F) 597 537

'A-0TSG Level (% Operating Range) 28 3'

B-0TSG Level (% Operating Range) 24 3

The Turbine was tripped at 1538:21 when the High Generator

Hydrogen' Temperature Turbine Trip' was activated. All High

Pre s su re Turbine Throttle Stop Valves and Low Pressure Turbine

Intercept Valves, except H-P Turbine Throttle Stop Valve No. 2,

closed at 1538:21. Gove rno r Valve No. 2 closed in lieu of

____________

9. Although the cause of the high generator temperature has
not been determined, heating attributed to la rg e currents
c i rc ula t i ng in the face of the rotor after the field

i6 breaker was opened may be responsible.

10 Valve positions a re depicted in Table 3.I

11 ,
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TA3;E 3: nas:NE VA.7E POSITION

11 1 3 STOP l I STOP 1 I STCP
I

1 I I 3 Cov i 1 INT 1 INT

% d'

U V
'

h
1i

|
21 1 4 Cov ZI INT 2 I INT

23 3 4 STOP ZZ STOP 2 I STCP

1 LP-1 TALVES LP-2 V Rvt$ lf MP-1 vAlv!S
| COT l STOP | INI i STOP i INT |STP

i 4 4 .. i 6 i6 4 . I 4 i i a j
1 : 3 .

1536:38 NO . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1

;

1536:39 NO O NO ., 0 0 O O O O O O O O O O O'

1536:39 50 No 50 0 0 0 0 0 0 0 0 0 0 0 0 0

1536:51 C NO NO O O O O O O O O O O O O O

1536 54 1C No NO O 0 0 0 0 0 0 0 0 0 0 0 0 Note 1

1537:50 C No 50 0 0 0 0 0 0 0 0 0 0 0 0 0

1537:51' C |- C No 0 0 0 0 0 0 0 0 0 0 0 0 0

1537:51 C C NO C 0 0 0 0 0 0 0 0 0 0 0 0

1537:52 BC C NO C 0 0 0 0 0 0 0 0 0 0 0 0

1537:52 50 3C 50 C 0 0 0 0 0 0 0 0 0 0 0 0-

1537:52 NC NC 50 NC 0 0 0 0 C 0 0 0 0 0 0 0I

1537:54 NC. sc 50 BC 0 0 0 0 0 0 0 0 0 0 0 0 Note 2
4

1

1538:09 NC 1 NC No sC 0 0 C 0 0 0 0 0 0 0 0 0 sote 3
.

1538:10 NCI 3C 50 NC 0 0 C 0 0 0 0 0 0 0 0 0 Note .

1538:12 NC NC NO NC 0 0 MC 0 0 0 0 0 0 0 0 0

1538:17 NC 3C 50 NC 0 0 NC 0 0 0 0 0 0 0 0 0 I Note 5

1538:11 C C NO C 0 0 'C | 0 : No C C C C C C C Note 6

Note 1: Overspeed Protection Monitor bad

Note 2: Overspeed Protection Monitor nors

I Note 3: OC3-220 & OC3-230 open. EEC Speed Reference Monitor bad. Overspeed Protection
Monitor bad

Note 4: EEC Speed Reference Monitor bad

Note 5: Generator Exciter Breaker open

Note 6: EEC Speed Reference Monitor bad, Covernor Control off. Trans Throttle Valve
to Covernor valve incesrolete, Turbine ranual. Auto Stop Latth. Centrattr

Hi Temp trip (Turbine trip)

KEY: 0: OPI3 C: CLOSE0 50: NOT CPENC NC: 50: C.0SEO

12
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Stop Valve No. 2. A Turbine Overspeed Trip Alarm was ;

i

recorded at 1538:23. ,

Dis similar pre ssure response of the two s e c o nd a ry loops is

revealed by a comparison of the OTSG outlet steam pressure f
*

charts, Figures 22 and 23. One Turbine Bypass Valve (PV-20563) ;
e

in the A Loop and one Modulating Atmosphe ric Dump Valve in the

B Loop were out of service.
With these valve s out of service,

pressure relief capabilities of the two loops were
,

:
'

different--possibly causing the dis similar p re ssure response.

Maximum pressure ieco rded at the B-0TSG outlet was greater

than the 1050 PSIG seepoint f or saf ety relief valves PSV-20544 :
?

and PSV-20546, implying that these valves may have operated. i
;

theA reduction in f eedwater flow was f.diciated by

f
h

Integrated Control System (ICS) about'1537:50 as a consequence

of the momentary closure of three Main Turbine Throttle Stop . f
'

ICS initiated flow reduction signal was augmented i
Valves. The (

by a power interruption on 120 VAC bus lE, the power supply for |
!
i,

a portion of the f eedwater pump controls. This resulted in a ;

!

rate. When |demand signal f or a auch reduced f eedwater flow
|

power was restored to bus lE, the demand' signal was corrected :

!*

and f eedwater flow began to increase. However, before full !
'

-

main f eedwater flow could be reestablished, the A-MFP wasr

L
____________ is 111.5% .

11. Turbine speed which. initiates this trip ala ra ,

[ The overspeed is attributed to expansion of ,

no rmal speed.
steam remaining in the Low Pressure Turbines af ter the t

(' the '

stop, governor, and intercept valves were closed and the
g e lec trical load removed.- !

W
5,

A

L |

13
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tripped when pump lube oil pressure decreased to 57

PSIG--the low pressure trip setpoint. OTSG levels were then

maintained by both Auxilia ry Fe e dwa t e r Pumps, which had

I - automatically started when the RCP's tripped at 1538:22.

A powe r interrup tio n, which affected all plant buses

utilizing Unit Auxilia ry Transf o rme r No. 2 as a power source,

occurred after the Ge ne ra t o r Exciter Circuit Breaker (41) was
Among those affected were the 4160 V Circulatingopened .

j -
Water Buses (S4E1 and S4E2), the 4160 V No rmal Auxilia ry Buses

(S4C and S4D), and the 480 V No rmal Auxilia ry Buse s (S3C1,

S3C2, S3DI, S3D2, and S3E). Operation of the A-MFP lube oil

------------

12. The decay of MFP lube oil pressure is attributed to a loss
of power to the 480 V lube oil pumps, P-868A and B.

( 13. The B-MTP was out of. service.

14. When the Generator Exciter Circuit Breaker (41) was. opened,
buses S4C, S4D, S4El, and S4E2 were subjected to an
immediate voltage decay. When voltage had decayed.co about
80% of the no rmal value , transf er f rom Unit Auxilia ry
Transf ormer No. 2 to Start-up Transf o rmer No. 2 was
initiated by opening circuit breakers connecting the buses
to the Unit Auxilia ry Transf o rme r No. 2 Co nc u r re n t with
the af orementioned voltage decay, an out-of-phase frequency
condition developed between the buses and Start-up
Transf o rme r No. 2. Due to this out-of phase condition, the
bus sync-check relays prevented completion of the
transfer, As a result, power was interrupted on.the
buses. When bus voltage had decayed to about 50% normal'

voltage, the sync-check relay was bypassed and the transfer
completed.

.

>

' .,

14
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powe r inte rrup tio n.15 When powe r
pump was t e rmina t e d by the

was not restored to the pump motors, the resulting decrease in

lube oil pressure caused the A-MFP to trip. The Condensate

Pump Motors, which were also subjected to the power
operate.16

I interruption, continued to

The Die sel Generators, which we re manually started, were

utilized to supply power to the 4160 V Nuclear Service Busesi

3' en low bus voltage became apparent. However, there were n?

consequences attributed to this low voltage condition after the

transient.
,

------------

15. The A-MFP lube oil pumps, P-868A and P-868B, are connected |
IS2C5to buses S3C1 and S3E through motor control centers

and S2El. Du ring no rmal ope ra tions, only one of these ,

'

pumps is utilized to supply lubrication to the A-MFP. The

power interruption caused the contacts in the c i.rc ui t
connecting the operating lube' oil pump motor to the bus to
open. As a result, the operating lube oil pump stopped.
Dnder these c i rc ums t anc e s , reclosure of the contacts can be( affected in two different ways: manually--utilizing the
lube oil pump start but ton o r automatic ally--s t a rti ng the
first condensate pump. Neither of these requisites we re
accomplished after power was re s t o re'd ; the ref o re , the lube
oil pump did not re s t a rt .

16. Elapsed time re quired to complete a trip of the Condensate
Pump Motors is approximately 15 sec ond s. Duration of the
power interruption is estimated to be 2.7 seconds--not long
enough to trip the Condensate Pump Motors.

i

.

15

.
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Du ri ng the course of the transient, the a la rm s of all

I7
radiation monitors were activated

An undervoltage condition existed in the plant s wi t c hy a rd

for several hours af te r the transient. Voltages measured at

1700 hours were: West Bus 23A--206.4KV; East Bus

23B--205.8KV.10 Due to the lgw voltage condition, restart of

the plant was delayed f or several hours.

KEY OPERATOR ACTIONS:
.

Four key actions were p e rf o rm e d by operators during this

event. These are listed here for reference:

1. Opened Generator / Switchyard Ci rc ui t Breakers (OCB 220 & .

OCB 230).

2. Opened Generator Exciter Circuit Bre ake r 41.

3. Manually s ta rt ed Diesel Ge ne ra t o r s .

4. Manually initiated high pressure injection.

____________

17. Conditions which activate radiation monitor alarms include:

1. Radiation levels which exceed monito r setpoint s.
2. Loss o f monitor ins trumentation electrical powe r supply

from the Nuclear Service Bus.
3. Low (approximately 65% n o rm a l) Nuclear Se rvice Bus

voltage which is effectively condition No. 2.
4. Instrumentation voltage " spikes" or " noise".

Conditions 2 and/or 3 would be accompan4ed by an automatic
start of the Diesel Generato rs. Since this did not occur,
condition 4 is the suspected cause..

~

18. 214 KV is the lowest s wi t c hy a rd voltage which has been
evaluated f o r adverse effects upon the plant. See LER
#81-34 and 81-39.

16

.
..



.

*

..
,

..

h

t

PLANT PROCEDURES
k

Plant procedures pertaining to the systems conside red in

this assessment were reviewed. The following comments about

L these procedures are included for information:

.
PLANT MAINTENANCE - INSTRUMENT MANUAL

I-020 Electro-Hydraulic Control System: Sections 5.4 and

5.5 provide instructions for calibration and checkout of EHC

Power Supplie s and Se rvos. This procedure is to be pe rf o rmed

after maintenance, calibration, and shutdown.

] PLANT OPERATIONS MANUAL

-

A.46 Main Turbine System: Section 7.0 provides procedures
,

f o r abno rmal ope rations includi ng unit separation from the

system, carrying house loads. This procedure ends with opening

~
the OCB's.

,

A.50 Feedwater Pump Operation: Section 3.11 states " Prior
~

to operating a main feedpump, one condensate pump must be
a

running and low feedpump suction alarm reset." Section 4.8

contains a note: "If AC pump breakers are racked in, they will

-
start automatically when the first condensate pump is

started." AC pump refers to the lube oil pump.

A.54 220 KV Electrical System: Section 7.0 provides

< procedures f or abno rmal operations including " clearing Main and
-

Unit Auxiliary Transformers." Initia' conditions require that.

s.

" Plant Loads are being supplied from Start-up Transf o rme r s
~

~
Numbers 1 and 2.

.

-
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PLANT OPERATIONS MANUAL (CONT)

A. 64 Generator and Excite r System: Section 6.0 provides-

procedures for shutdown of the Excitation System. Iritial-

conditions specify that all plant loads have been transferred
-

-

to the Start-up Transf o rmers. Section 7.0 provides procedures

f or abnormal operations. P r e c aut io na ry notes which warn the
~

operator about the consequences nssociated with opening the 1"

[# Generator Exciter Circuit Breaker (41) while site loads a re
connected to Normal Auxiliary Transf o rme rs are not included.

B.4 Plant Shutdown and Cooldown: Section 4.0 provides

procedures for plant shutdown and includes a cautiona ry note

describing the voidance of the Reactor / Turbine trip when

I( circuit breakers OCB-220, OCB-230, and the Generator Exciter

Circuit Breaker (41) are open. ,

|

PLANT OPERATIONS MANUAL EMERGENCY PROCEDURES

D.1 Load Rejection: Section 2.0 defines a load rejection

as "a condition in which the turbine generator is separated

from the 220 KV Systea (OCB's 220 and 230 open) with an

accompanying reactor / turbine trip." Automatic and Operator

I actions are described in the remainder of the discussion.
These procedures do not include instructions for operation of

the Gene rato r Exciter Circuit Breaker (41). Therefore,

precautionary notes, which warn the operator about the

consequences associated with opening the Generator Exciter
,

Circuit Breaker (41) p rio r to the transfer of site loads, are

not included.

I
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I D.2/D.3 Reactor / Turbine Trip: Lists malfunctions which

will cause a Reactor / Turbine Trip, outlines automatic and

operator actions. P r e c a u t i o na ry notes, which warn the operator

about the voidance of a Reactor / Turbine trip when breakers

OCB-220, OCB-230, and the Gene rato r Excite r Circuit Breaker

(41) are open, are not included.

D.10 Loss of Reactor Coolant Flow-RCP Trip: Outlines

' automatic and operator actions required upon the trip of one or

more Reactor Coolant Pumps.

.
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CONCLUSIONS

l
In spite of several unusual re sponse s, the transient was

B concluded with the plant in the desired stabilized post

transient condition.

Automatic response of the plant occurred much as expected,

inspite of the complications a t t ri but e d to the voltage decay

| and powe r interruption on various plant electrical buses.

Prelonged transf e r delays , caused by out of-phase frequency

conditions, were responsible for these complications.

E Although operators acted in acco rdance 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 Auxilia ry Transf o rme rs
to the Start-up Tra nf o rme r s before the Generator Exciter

Ci rc ui t Breaker was opened.

Plant Operating Procedures provided adequate instructions
with the following exception:

A precautionary note explaining the defeat of the
Reactor / Turbine Trip caused by opening
gene ra tor-switchyard circ uit breakers (OCB220 and
OC3230) 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 be en f ound during a p e rf o rmanc e
f

of the described checkout. Howe ve r, previous maintenance hads

been perf ormed with the unit in service and there was no reasong4:
L to p e rf o rm a checkoot.

<
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