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PROTECTION SYSTEM (RPS) DUE TO CONTR0L' O

SYSTEMS' FAILURES
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AVOID INHIBITING RPS REACTION TO
TRANSIENTS WHICH REQUIRE REACTOR
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PROTECTION .
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FLOW C0ASTD0$ AND NATURAL CIRCULATION
POWER ASCENSION TEST

.

~

INITIAL CONDITIONS: 40% POWER .

liSSSCONTROLSINAUTOMATICMODEr

SEQUENCE OF EVENTS: TRIP RCPs MANUALLY

RPS TRIPS REACTOR AllD TUPSINE

OPERATOR SLOWLY RESTORES SG WATER

i LEVELS USING AUXILIARY FEEDWATER

! OPERATOR TERMINATES AUXILIARY FEEDWATER

AND SGs " STEAM DOWN" FOR 1-2 HOURS

EVALUATI0il: CORE DECAY HEAT IS DERIVED FROM;
'

MEASURED SG WATER LEVEL CHANGES,

! AND CORRESPONDING I:lVEllTORY

j DEPLETI0il
,

: RCS FLOW IS DERIVED FROM MEASURED'
T , T AND DERIVED CORE DECAY HEATH C

i RESULTS: CORE DECAY HEAT 0.53%

RCS FLOW 2.2%,
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SUMMARY

'1. NATURAL CIRCULATIO!1 IS VERIFIED IN EVERY C-E PLANT.

2. IIATURAL CIRCULATION C00LDOWN CAPABILITY OF C-E PLA!!T

HAS BEEN VERIFIED.

3. SEVERAL IllDICATIONS OF ADEQUATE NATURAL CIRCULATION

ARE AVAILABLE lil THE PLAtlT.

A. SUBC00 LING INDICATED BY PRESSURIZER PRESSURE*
1

iAND I CONDITIONS.
,g

B. IH (AND dI POWER) " TURNS-0VER" WITHIN 5-10 l

MINUTES OF SECURING RCPS. .

C. CORE EXIT THERMOCOUPLES TRACK T .g

D. T-T INDICATION LESS THAN FULL POWER VALUE
H g

ALSO Al POWER INDICATION IS LESS THAN 100%.

E. T CONTROLLABLE BY SECONDARY HEAT SINK.C
.
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WHEN THE WATER LEVEL.0N THE INLET SIDE OF THE / '
STEAM GENERATOR REACHES THE TOP 0F THE LOWER /A

~~

U-TUBES THE WATER WILL DRAlil INTO THE COLD SIDE d
0F THE STEAM GENERATOR. IN ORDER TO MAINTAIN

-

, .
~

0
_ THE HYDROSTATIC PRESSURE' BALANCE THE WATER IN_

THE COLD LEG WILL FLOW TOWARD THE ANNULUS WITH .

INCREASING FLOW RATE. THIS IS THE BEGIllNI!1G OF
NATURAL CIRCULATION. .
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TYPICAL COMPLETE LOSS OF FEEDWATER SE00ENCE

FOR A C-E OPERATING PLANT

TIME (SEC) EVENT

TERM,fHATION OF MAIN FEEDWATER FLOW RESULTING IN0

DECREASING STEAM GENERATOR WATER LEVEL

20 PRE-TRIP ALARM ON L0ll STEAM GENERATOR WATER
LEVEL

25 REACTOR TRIP ON L0ll STEAM GENERATOR WATER LEVEL

30 PEAK PRESSURIZER PRESSURE < PORV SETPOINT (2400 PSIA)
(PORV DOES NOT OPEN)

30+ STEAM DUMP, BYPASS, AND PRESSURIZER CONTROL

SYSTEMS REGULATE TO HOT STANDBY CONDITIONS
,

-

120 MINIMUM PRESSURIZER PRESSURE ~1800 PSIA (N0 SIAS)

780 - 900 FROM THE CONTROL ROOM THE OPERATOR MANUALLY STARTS

AUXILIARY FEEDWATER PUMPS AND OPENS VALVES TO THE
STEAM GENERATORS BEFORE RCS PRESSURE RISES TO PORV

SETPOINT (2400 PSIA)

|

.

!

'
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TYPIC AL COMPLETE LOS S OF FEEDW ATER
FOR A C-E OPER ATING PLANT

PRESSURIZER PRESSURE vs TIME
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TYPIC AL COMPLETE LOSS OF FEEDW ATER&

FOR A C-E OPERATING PLANT
PRES SURIZER LEVEL vs TIME

100 i i i i

.

-

80 - -

.
.

*.

d 60' -
-

B
;a

!E
- . .

5
12
g 40 -

_

c.

20
-

-

0 i i i i

.0 5 10 15 20 25

TIME, MINUTES

.

y w- - ee * - _ ***=-eme
_

_ .-



.

' . - ([ (' ). ..

~

TYPICAL STUCK PRESSURIZER RELIEF VALVE SEQUENCE

FOR A C-E OPERATIt1G PLAllT

TIME (SEC) EVEtlT

~

PORV OPENS RESULTING IN RAPID DEPRESSURIZATION0

0F'RCS''

-

0+ OPERATOR RECEIVES INDICATION AND ALARMS FROM RTD
IN PORV PIPING, AS WELL AS, QUENCH TANK

:

TEMPERATURE, PRESSURE, AND LEVEL

0+ PRESSURIZER CONTROL SYSTEMS AND CVCS RESPOND TO

DEPRESSURIZATION

5 TM/LP PRE-TRIP ALARM

7 TM/LP TRIP DN LOW THERMAL MARGIN
'

22 SIAS AT APPROXIMATELY 1600 PSIA AUTOMATICALLY

STARTS HPSI PUMPS

30 QUENCH TANK RELIEF VALVE OPENS RELEASING STEAM

TO CONTAINMENT

30+ OPERATOR RECEIVES ALARMS AND INDICATION OF
INCREASING CONTAINMENT PRESSURE, TEMPERATURE,

AND POSSIBLY ACTIVITY

50 Fluid EXPANSION AND SUBSEQUENT FLASHING IN RCS

RESULT IN INCREASING PRESSURIZER LEVEL

240 HOT LEG RTDs INDICATE RCS IS APPROACHING

SATURATION CollDITI0 tis

._ . . . - . . - . .. - _
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TYPICAL STUCK PRESSURIZER RELIEF VALVE SEQUENCE

FOR A C-E OPERATING PLANT

(CONTINUED)

TIME (SEC) EVENT

260 FliLINGOFPRESSURIZERRESULTINGINTWO-PHASE
RELIEF THROUGil PORV

300 OPENING QUENCH TANK RUPTURE DISK RESULTING IN

FLUID RELEASE TO THE CONTAINMENT

300+ STEAM DUMP AND BYPASS REGULATE RCS TO HOT

STANDBY TEMPERATURE

300+ RCS PRESSURE STABILIZES AT +1100 PSIA WITH HPSI
FLOW MATCHING PORV FLOW

[ 600 - 900 AUXILIARY FEEDWATER MANUALLY INITIATED TO STEAM .

|
GENERATORS, IF MAIN FEEDWATER WAS LOST

900 - 1800 OPERATOR CLOSES PRESSURIZER BLOCK VALVE TERMINATING
- UNCONTROLLED RCS FLUID RELEASE

1800+ RCS PRESSURE STABILIZES AT HPSI SHUT 0FF HEAD

5400 PRESSURIZER HEATERS RE-ESTABLISH BUBBLE IN

(1.5 HRS) PRESSURIZER

.

l

. _ . . . . . . . . _ - _ _ __
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TYPIC AL STUCK PRESSURIZER RELIEF VALVE FOR A C-E OPER ATING PLANT:,

! PRESSURIZER LEVEL vs TIME -

.
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PORV OPERATION 4
.

,
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2! DEMAND VALVE OPENINGS
'

- n,,

0FAILURE TO CLOSE -

2INADVERTENT ACTUATION -

1FAILURE TO CLOSE
*
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P.0RV ACTUATION
.

DEMAND VALVE OPENINGS
FAIL TO

OPEN CLOSE

HIGH PRESSURE TRIP DURING SPURIOUS
~

r~'-

TURBINE RUNBACK AT POWER 1 0-

HIGH PRESSURE TRIP DURING LOSS OF
~

LOAD - POWER ASCENSION TEST - 1 0

.

INADVERTENT ACTUATION

RPS MAINTENANCE - SPURIOUS OPEN SIGNAL - .

' ~ '
PRE POWER TESTING AT HOT SHUTDOWN - 1 1

.

~ ~

PORV MAINTENANCE - SPURIOUS OPEN SIGNAL -

COLD SHUTDOWN - 1 0

,

08
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ECCS OPERATION .: ..

n
.

DEMAND ECCS OPERATION 6-

~

FAILURE TO OPERATE 0-

-

.

INADVERTENT ACTUATION 3-

0'FAILURE TO OPERATE -
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ECCS OPERATION
*

FAIL TO
DEMAND OPERATE

**

DEMAND ECCS OPERATION

PORV OPENING 1 0

POST-TRIP EXCESS FW ,3 0

FW BYPASS VALVES STUCK OPEN 1 0

UNBLOCKED SIGNAL DURING C00LDOWN 1 0.

INADVERTENT ECCS ACTUATION

RPS/ESFAS TESTING 3 0

.
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_______________ _ __________________ _ __-__- - __
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AUXILIARY FEEDWATER OPERATION

TIMES FAILED TO
USED OPERATE

.

AS EMERGENCY FEEDWATER

LOSS OF FEEDWATER 2 0

LOSS OF 0FFSITE POWER 9 0

LOSS OF CONDENSER VACUUM 7 0
'
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COMBUSTION ENGINEERING

. .

. .

PROCESSING 0F OPERATING INFORMATION

OTHER
LERs SOURCES _

:

1r

AVAILABILITY CORRECTIVE

DATA ACTI0ilS.

PROGRAM PROGRAM

(ADP) (CAP)'

ir , y

CUSTOMERS C-E MANAGEMENT

,

|
'

.

;
.

1

M

_ _ _ _ _ _ ___ _ ___ ___ _____ _ _ _ _ __



EXAMPLE OF LER PROCESSING'

.

' '

CALIBRATION ERROR IN -_

INJECTION TANK LEVEL TRANSMITTER
'

-

. .

.

EVENT DATE
FUTilRE

1-10-78
DESIGNS

A:

s t
CUSTOMER LER OPERATING C-E ENGli1EFRING

. *
COMMUNICATION 1-24-78 PLANTS RESOLUTION

11 f1-78

A
.

" o

CAP ACTION
TELECOM TO INITIATEDADP < > CAP &

OPERATING PLANTS 1-24-78
JANUARY 1978

v v

ADP REPORT TO CAP REPORT TO

CUSTOMERS WITH C-E MANAGEMENT

RECOMMENDATION APRIL 1978

APRIL 1978

..

e
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EXAMPLE OF INFORMATION EXCHANGE
'

, . .

NOBLE GAS DOSE ACCOUNTABILITY DURING REFUELING

COMPLIANCE illTH 10 CFR 20

CUSTOMER :
.

PROBLEM RESOLVED % IDENTIFIES
WITH NRC 18E BRANCH PROBLEM

10-27-78

.

-

7

C-E NOTIFIED OF
PROBLEM AND

RESOLUTION

11-28-78

u
,

ADP -

t

ADP REPORT

TO CUSTOMERS
,_

JANilARY 1979.

_ . _ . .
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