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OCONEE NUCLEAR STATION

LOSS OF 1KI BUS
AP/1/A/1700/23

d
*

1.0 Purpose 1

l
This procedure provides the actions necessary to maintain the

~

plant in a safe condition following a partial or total loss of
power to the ICS and Control Room Indications.

2.0 Symptoms

|

"EL ICS INVERTER SYSTEM TROUBLE" statalarm, (ISA-6, C-2)*
i

"ICS MAN POWER FAILURE" statalarm, (ISA-2, B-12)* -

"ICS AUTO POWER FAILURE" statalarm, (ISA-2, B-11)*

"ICS EMER POWER FAILURE" statalarm, (ISA-2, E-11)*

"ICS EMERG F.W. POWER FAILURE" statalarm, (ISA-2, D-11)*

* Other numerous alarms as instruments fail
All Bailey Hand / Auto Stations may lose indicator lights.*

3.0 Automatic Systems Actions

Main FDW pumps trip*

Reactor trip j*

Turbine-generator trip |*

M operable EFDWPs start*

IHP-31 (RCP Seal Flow Control) swaps to 1KU and controls at setpoint*

1HP-120 (RC Volume Control) swaps to 1KU and is manually operable*

1HP-7 (Letdown Control) swaps to 1KU and is manually operable.*
,

l

>
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Immediate Manual Actions- I

'

.

4.0 Immediate Manual Actions
|

4.1 E ICS Auto Power failure,
OR ICS Manual Power failure has occurred, i

THEN verify the following automatic actions:

4.1.1 Reactor trip,

4.1.2 Turbine-generator trip.

4.1.3 Both Main FDW pumps trip.

4.1.4 M operable EFDW pumps start.

4.2 IF the . Reactor has tripped,

THEN REFER TO EP/1/A/1800/01, EMERGENCY OPERATING

PROCEDURE.

,

,

|

,

|

|
|

|
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Subsequent Actions |

|

*

l

5.0 Subsequent Actions )
l

5.1 g only ICS Emergency Power failure has occurred,

THEN GO TO Enclosure 6.4 (Guidelines For ICS Emergency 1

Power Failure).
!

5.2 g only ICS Emergency FDW Power failure has occurred, .

THEN GO TO Enclosure 6.5 (Guidelines For ICS Emergency

FDW Power Failure).

5.3 Monitor plant response on the following valid indications: .

Display Group 04*

Display Group 16*

* ICC Train A and Train B -
REFER TO Enclosure 6.1 (Available Control Room Indications)*

CAUTION 5.4 Turbine Header Pressure indication at the Aux Shutdown Panel
fails midscale. Operation of the TBVs will require communi-
cation with the Control Room.

I

5.4 IF ICS Manual Power failure has occurred, ,

OR a total loss of IKI has occurred,

THEN send an Operator to the Aux Shutdown Panel to perform
the following: >

i

5.4.1 Place the TBVs in " HAND." {
:

5.4.2 Reduce TBVs demand to "0."

5.4.3 Reenergize TBVs by going to "1KU EMERGENCY" with the

" BYPASS VLVS POWER XFER" switch.

5.4.4 Control TBVs to maintain stable RCS P/T.
4

i
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Subsequent Actions

.

.

5.5 IF only ICS Manual Power failure has occurred,

THEN GO TO Enclosure 6.3 (Guidelines for ICS Manual Power
Failure).

5.6 g ICS Auto Power failure has occurred,

O_R a total loss of 1KI has occurred,
THEN perform the following:

.

5.6.1 Verify the following Bailey Stations are operable:

1HP-120 (RC Volume Control), manually operable*

IHP-31 (RCP Seal Flow Control), auto operable*

5.6.2 Send an Operator to the. Aux Shutdown Panel to maintain
RCS pressure stable using Bank'Two PZR heaters.

5.7 E only ICS Auto Power failure has occurred,
THEN GO TO Enclosure 6.2 (Guidelines for ICS Auto Power

Failure).

5.8 Maintain Hot Shutdown.

5.9 IF RCS Tc < 500*F,

THEN manually trip one RCP in 'B' loop
|

CAUTION 5.10 The TBVs should be controlled from the Aux Shutdown ;

Panel prior to reenergizing the IKI bus.

l5.10 Send an Operator to Unit 1 Equipment Room to bypass IKI
Inverter by performing the following:

5.10.1 Open "SW#1" (Left Switch).

!

- - - _ ___ -_________-____Y
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Subsequent Actions

.

5.10.2 Open "SW#3" (Right Switch).

5.10.3 Close "SW#2" (Center Switch).

5.11 WHEN power is restored to 1KI,
THEN monitor PZR and QT indications for possible IRC-66 (PORV)

actuation:

Reenergize PZR heaters to maintain RCS pressure.*

5.12 IF_ Unit 'l is supplying the Aux Stm Hdr, .
THEN transfer the Aux Stm Hdr to another Unit or the Aux Boiler:

REFER TO OP/0/A/1106/22, AUXILIARY STEAM SYSTEM*
i

* REFER TO OP/0/A/1106/04, AUXILIARY BOILER.
.

n'

CAUTION 5.13 When the power supply to the TBVs is swapped, valve
position may change if Station demand signals are
not matched.

!5.13 WHEN ICS Power has been restored from 1KI,
THEN perform the following:

'

5.13.1 Transfer power and control of the TBVs back to the
Control Room:

|

5.13.1.1 Transfer TBVs' power from "1KU EMERGENCY" to J

"1KI NORMAL" with the " BYPASS VLVS POWER

XFER" switch.
|

\

I

i 5.13.1.2 Adjust the Control Room TBVs' stations demand
| signal to match the demand signal on the Aux ,

Shutdown Panel TBVs' stations.

_ _ _ _ _ _ _ _ _ - - -

-
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Subsequent Actions !
l

.

5.13.1.3 Place TBVs' stations to " AUTO" at the Aux
Shutdown Panel. 1

5.13.1.4 Verify Control Room has ' control of both TBVs' |
'|before leaving the Aux Shutdown Panel.

5.13.2 Transfer RCS pressure control back to the Control Room:
;

Place PZR Heater Bank Two switch back to " NORM" |*

at the Aux Shutdown Panel ,
I

Place PZR heaters in " AUTO" in the Control Room.*

|

I

.

1
1

1

|
|

!

END

i

|

1
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ENCLOSURE 6.1
Available Control Room Indications

.

1.0 Front Board (UB1) Indications:

* Main Steam Pressure

SG Extended SU Range Level*

Source And Intermediate Range neutron recorder*

RCP Seal Injection Flow*

Emerg FDW Hdr Flow To SG*

* TD EFDWP Disch Pressure
* MD EFDWP Flow
* MD EFDWP Disch Pressure

Core Subcooling Margin F*

Loop A Subcooling Mar ~.in F*

Loop B Subcooling Margin F*

RC Makeup Flow.*

2.0 Front Board (UB2) Indications:

* Cond Vacuum.

3.0 Computer Indications:

Display Group 29.*

j

i

_ _ _ _ _ _ _ _ _ _ _ _ _ . _ . - _ _ _ _ _ _ _ _ _ _ _ _
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ENCLOSURE 6.2
Guidelines For ICS Auto Power Failure

.

1.0 IF ICS Auto Power failure has occurred,

THEN perform the following to recover ICS Auto Power:

1.1 Verify the breaker for Auto Power in the back of ICS
Cabinet #4 "ON."

1.2 Verify breaker #25 (ICS Auto Power) in 1KI Power Panelboard
"ON . "

s

2.0. The following equipment should be operable for the conditions noted:
.

PZR Heater Bank Two, operable from the Aux Shutdown Panel*

1RC-1 (PZR Spray), operable with no position indication from*-

UB1 and from keyswitch in ICS cabinet #13
1RC-3 (Spray Block), operable with no position indication from UB1*

IHP-7 (Letdown Control), manually operable with no flow*

indication

1RC-66 (PORV), operable from the Control Room switch.*

:

3.0 The following Bailey Stations are manually operable, (auto function
and light indication are lost):

Turbine Bypass Loop A and B*

* Steam Generator-Reactor
* Steam Generator Load Ratio

i

| * Reactor Demand i

Loop A and B FDW Demand*

Loop A and B Main FDW Valves*

Loop A and B SU FDW Valves.*

<

. - _ _ _ _ _ _ _ _ _ _ . _ _ _ = . . _ _ _ _ _ _ _



- - - _ - - - - - - - .

.

Unit 1
Page 9.of 17

[
f

~

I LOSS OF IKI BUS
.

AP/1/A/1700/23|

I

ENCLOSURE 6.2
,

Guidelines For ICS Auto Power Failure
.

4.0 The following instrumentation is invalid:

4.1 Front Board (UB1) Instrumentation:

Main FDW Flow Loop A and'B recorders fail as is*

T,y, digital meter indication is lost*

Unit Load recorder fails as is*

Unit T,y, recorder fails as is*

Neutron Error indication fails to mid scale*

* dT indication fails to mid scalec
* T L p A and B indications fail to mid scale

ave
ULD digital meter indication is lost*

RB Normal Sump Level indication fails low*

RCS Flow recorder fails as is*

LDST Level recorder fails as is*

Letdown Flow indication fails to mid scale.*

4.2 Front Board (UB2) Instrumentation:

LPI Cooler Outlet Temp A and B indicatior.s fail to mid scale*

RB Pressure indication fails low.*

4.3 Side Board (AB1) Instrumentation:
i

QT Pressure indication fails to mid scale*

QT Temp indication fails to mid scale*

QT Level indication fails low.*

<

.

- - - - - - - - _ _ _ _ _ _ _ _ . _ _ _ , , . _ _ _ _
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ENCLOSURE 6.2'
Guidelines-For ICS Auto Power failure

.

4.4 Back Board (AB3) Instrumentation:

Total Waste Gas Discharge to Stack counter fails as is*

Waste Gas Tank Discharge counter fails as is*

* Waste Gas Flow to Stack recorder fails as is
RB Normal Sump Level indication fails to mid scale*

CRD Output Header Flow indication fails to mid scale*

* RB Pressure recorder fails as is.

4.5 Vertical Board (VB1,2,3) Instrumentation:
'

RCP Labyrinth Seal AP indications fail to mid scale*

LPI Cooler Outlet Temp A and B indications fail to mid '*

scale

CFTs A and B Level indications, one channel fails low*

CFTs A and B Pressure indications, one channel fails to*

mid scale

* "RC SYSTEM APPROACHING SATURATION CONDITIONS"
statalarm (ISA-8, A-10) inoperable.

4.6 Aux Shutdown Panel Instrumentation:

* LDST Level indication fails low.

5.0 WHEN Auto Power has been restored from 1KI,

THEN transfer RCS pressure control back to the Control Room:

* Place PZR Heater Bank Two switch back to " NORM" at
the Aux Shutdown Panel
Place PZR heaters in " AUTO" in the Control Room.

'

*

i

.
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ENCLOSURE 6.3
Guidelines For ICS Manual Power Failure-

.

1.0 I_F ICS Manual Power failure has occurred,
THEN perform the following to recover ICS Manual Power:

1.1 Verify the breaker for Hand Power in the back of ICS
Cabinet #4 ' "ON . "

1.2 Verify breaker #1 (ICS Manual Power) in 1KI Power
Panelboard "ON."

2.0 Actions that occur on loss of manual power:

2.1 The following Bailey Stations become inoperable:

Turbine Bypass Loop A and B .
*

* Turbine Master
'1A' and '1B' FDWPT Speed*

Loop A and B FDW Demand*

Loop A and B Main FDW Valves*

Loop A.and B SU FDW Valves.*

2.2 The Turbine Bypass valves fail closed.
!

| 2.3 The Main FDW Control valves fail to 50%:
j'

1FDW-32 ('1A' Main FDW Control)|
*

1FDW-41 ('1B' Main FDW Control). ;!. *

I I

|

'

2.4 1RC-1 (PZR Spray) fails closed.

f
L
|

)

- _ - _ _ _ _ _
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ENCLOSURE 6.3
Guidelines For ICS Manual Power Failure

*
.

I

3.0- The following instrumentation is invalid:

3.1 Front Board (UB1) Instrumentation:

SG Outlet Temp Loop A and B indications fail to mid scale*

SG Outlet Press Loop A and B indications fail to mid scale*

SG Downcomer Temp Loop A and B indications fail to mid '*

scale !
i

SG Level Loop A and B recorders fail as is '

*

SG SU Level Loop A and B indications fail low*

FDW Valve @ Loop A and B indications fail to mid scale*

SG Level Full Range Loop A and B indications fail low*

Final FDW Temp indication fails to mid scale*

* Unit Th recorder fails as is
* Unit Tc WR recorder fails as is
* Unit Tc indication fails to mid scale

dT Loop A and B indications fail to mid scalee

|
* Unit dT indication fails to mid scale

Th Loop A and B indications fail to mid scale*

RC Flow Loop A and B indications fail to mid scale*

* RCS NR Pressure recorder fails as is |

* RCS WR Pressure recorder fails as is
* PZR Level recorder fails as is
* Turbine Header Pressure recorder fails as is I

f

PZR Temp indication fails to mid scale. .*

!

- .
--_-_
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ENCLOSURE 6.3
Guidelines For ICS Manual Power Failure

.

3.2 Vertical Board (VB2) Instrumentation:

* CFTs A and B Level indications, one channel fails low
CFTs A and B Pressure indications, one channel fails to*

mid sca!e.

3.3 Aux Shutdown Panel Instrumentation: |
i

* Turbine Header Pressure indication fails to mid scale.

4.0 WHEN ICS Manual Power has been restored from 1KI,

THEN transfer power and control of the TBVs back to the |

Control Room:

4.1 Transfer TBVs' power from "1KU EMERGENCY" to "1K1
NORMAL" with the " BYPASS VLVS POWER XFER" switch.

, _ . . .

4.2 Adjust the Control Room TBVs' stations demand signal to i

match the demand signal on the Aux Shutdown Panel TBVs'

stations.

4.3 Place TBVs' stations to " AUTO" at the Aux Shutdown Panel.

4.4 Verify Control Room has control of both TBVs before leaving
'

the Aux Shutdown Panel.

i
J

- _ _ _ - _ _ - -i
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ENCLOSURE G.4
Guidelines For ICS Emergency : Power Failure

(.

%d .

,

1.0 To regain control of Main FDW, perform the follo iAg:

1.1 Take FDW Demand to " HAND:"

* Loop A FDW Demand

Loop B FDW Demand.*

1.2 Take Main FDW Control valves to " HAND:"

IFDW-32 ('1A' Main FDW Control)*

* IFDW-41 ('1B' Main FDW Control).

1.3 Take SU FDW Control valves to " HAND:"

1FDW-35 ('1A' Startup FDW Control)*

IFDW-44 ('1B' Startup FDW Control).*

'''
.

2.0 To regain control of PZR level:

2.1 Take 1HP-120 (RC Volume Control) to " HAND."

2.2 Select PZR Level CH 3,

2.3 Establish stable PZR level control.

2.4 Return 1HP-120 (RC Volume Control) to " AUTO."

3.0 To regain Emergency Power perform the following:

3.1 Verify breaker #3 (ICS Emer Power #1) in 1KI Panelboard "ON."
,

1
!

3.2 Verify breaker #5 (ICS Emer Power #2) in l'KI Panelboard "ON."

,

_ _ _ - - _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ . _
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ENCLOSURE 6.4 !
Guidelines For ICS Emergency Power Failure

.

4.0. IF both Emergency Power supplies are lost,
.

THEN the following " AUTO" responses occur from failed indications:

4.1 TBVs:

* Fail " CLOSED" if in " AUTO" due to SG Outlet Pressure.
indication failing to mid scale.

4.2 Main and SU FDW Control valves: -!

* Valves will "OPEN" if in " AUTO" due to SU Level
indication failing low.

4.3 1HP-120 (RC Volume Control):

* Fails "OPEN" if PZR Level CH 1 or CH 2 selected due to
PZR Level CH 1 or CH 2 failing low.

4.4 PZR heaters deenergize if PZR Level CH 1 or CH 2 is selected.

5.0 If both Emergency Power supplies are lost, the following indications
shall be used:

MS Pressure gauge (SG Outlet Pressure indications fail to mid*

scale)
SG Extended SU Range Level (SU Level indications fail low)*

PZR Level CH 3 on Display Group #16 (Level CH 1 and CH 2 fail*

low):

6.0 IF_ only one Emergency Power supply is lost,
THEN only one channel of the following is invalid: .

SG SU Level Loop A and Loop B indication*

SG Outlet Pressure Loop A and Loop B indication*

* PZR Level.
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ENCLOSURE 6.5
Guidelines For ICS Emergency FDW Power Failure ;

.

!

NOTE 1.0 If the SU FDW Control valves fail to 50% and Reactor Power
is below 10% with the Main FDW Block valves in AUTO, then {
the Main FDW Block valves will go closed. '

1.0 E ICS Emergency FDW Power failure has occurred,
THEN SU FDW Control valves f&il to 50%:

1.1 I_F FDW overfeed occurs,

THEN trip the Main FDWPs
and

' REFER TO AP/1/A/1700/19, LOSS OF MAIN

FEEDWATER.

-1.2 I_F FDW flow decreases,

THEN verify Main FDW Control valves "OPEN" to
compensate for lost SU flow:

* 1FDW-32 ('1A' Main FDW Control)

IFDW-41 ('1B' Main FDW Control).*

2.0 To recover Emergency FDW Power perform the following:

2.1 Verify breaker #9 (Emer SG Lvl Control) in 1KI Power j

Panelboard "ON."

|

-__ _ - - -
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ENCLOSURE 6.5 i

Guidelines For ICS Emergency FDW Power Failure
.

! 3.0 Other actions that occur on loss of Emergency FDW Power:
1

I
i3.1. Loss of SG Downcomer Temperature Channel'1 indication for

Loops A and B: |

SG O.R. Level temperature compensation available from*-

Channel 2 powered from ICS Manual power.

3.2 Loss of compensated SG Level Channel 1 input to recorders for
Loops A and B:

SG O.R. Level recorder input available from Channel 2*

powered from ICS Manual Power.

.

!

|

I

..= .
_ _ _ _ _ _ _ _ _ _ _ _
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