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1. LESSOH FORMAT

a. Lecture with visual aids

11. MATERIALS

A. Overhead projector
'

B. Transpareneles

C. White board with markers

III. EVALUATION

A. W or oral exam in conjunction with other lesson plans

IV.

Pd oramace-based. instructional units (IUs) are attached to the lessonA.
plan as student handouts. After the lecture on Loss of Class lE
Electrical System, the student should be givea adequate self-study
time for the IUs. The instructor should direct self-study activities
and be available to answer questions that may arise concerning the IU
materisil. After self-studv. the student will perform. simulate observa,
or discuss (as identified on the cluster signoff criteria list) the task
covered in the instructional unit in the presence of an evaluator.
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LO-LP-60!.r3-01
1 PURPOSE STATENENT:

4

Followingcoedletionofthislesson,thestudentwillpossessthoseknowledges
systematically identified for the performance of Loss of. Class 1E Electric Systemtaska.
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II. LIST OF OBJECTIVES:

,

1. State the immediate operator action required on loss of IE electri-
cal systems. AOP-18031. Include RNO %d substeps-of the immediateaction.

2. Describe why the affected train diesel generator must be t.jpped
following a loss of one train of IE electrical systems. *
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1. PIANT VOGTLE PROCEDURES
. . -

. 18031Y LOSS OF CLASS 1E ELECTRICAL SYSTEMS
'

2. TECHNICAL SPECIFICATIONS: NONE

I 6

3. V0GTLE TRAINING TEXT: NONE
.

E["g',t 4. PLANT MANUAL: NONE+

5. DESIGN MANUAL: NONE
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7.
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9.
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LO-LP-60323-01
III. LESSON OUTLINE:

NOTES.

m"e s4

I. INTRODUCTION
o_

A. ADP-18031-C, Loss of Class IE Electrical Systems,
addresses the loss of one train of either 4160VAC
or 480VAC Class IE electrical system

.

B. Present Lesson Objectives
LO-TP-60323-001

II. PRESENTATION

A. Symptoms

1. Loss of off-site power to one train of IE elec-
trical system (IAA02 or 1BA03) concurrent with (2AA02 or 2BA03)diesel failure to tie on same train

2. Electric fault on IAA02 or IBA03 (2AA02 or 2BA03)
3. Loss of one train of 480V Class IE power

B. Immediate Operator Actions
Objective 1

If loss of a 4160V AC Bus, then:

1. Trip the affected train diesel generator

a. RNO

1) Dispatch a PE0 to shut down the-DC

b. DG will be operating without cooling unless
power is restored to IE bus which supplies
NSCW pump.- DG will be-damaged if operated Objective 2without cooling water

This step assumes that the diesel generatorc.
in the affected train is operating without-

7 NBd38 cooling due to lack of power to NSCW
d.. k|$v ML

..

, ' libs step also assumes there is no means of
readily restoring NSCW in a timely manner

. The purpose of this step is to prevent dam-e.
age to the diesel generator due to over-
heating

C. Subsequent Operator Actions

1. Verify running or start the following components

- Two NSCW pumps

4
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LO-Lp-60333-01

III. LESSON OUTLINE:
NOTES

,

;-

,- Two CCW pumps

-- One CCp if PDP is inoperable

- One ACCW pump

- MDAFW pump if AFW is initiated

- ESF chiller

a.- Depending on plant conditions at time of
loss of IE some or all of these components
will be operating in the non-affected train

b. The purpose of this step is to ensure ade-
quate system and' component cooling for con-
tinued plant operation

If the listed components are not runningc.
and cannot be started, the RNO actions di-
rect the operator to procedures or to take +

actions which will compensate for the
deficiency

d. RNO: Initiate appropriate A0p

2. Verify the unaffected train Class IE 480V switch
gear (listed n procedure) is energized

The purpose of this step is to ensure thea.
unaffected bus is fully energized

1) The load centers may have tripped from
perturbations generated by the loss of
the Class IE train

b. RBO

gg ~ 1} If any load center on the unaffected
v>J train has tripp-d. attempt to' restore

*[.9 power to it

3. Verify the listed MCC's in the non-affected train-
energized

a. The NCC centers in 'he unaffected train may
have tripped from pei t or bations generated by-

the loss of the IF 'iein

1) If 1ABB is da-.o-egi.*d emergency bora-
tion valve HV-di - .ill be inoperable
from the cont:.i *.

3
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111. LESSON OUTLINE:
NOTES

~

.

2) Question - Are you under an LCOf

_. Refert T.S. 3.1.2.2

Answert

No, as long as still have other 2
paths

- RWST to CCP

Normal boration path-

b. RNO

1) Dispatch an operator to restore power
to the MCC

4. Verify 125VDC battery loads less than listcd
limits

The four batteries listed in this step area.
components of the 125VDC ESF systems

1) The systems provide source of contin-
uous power for control instrumentation
and DC motors

2) The battery chargers in the affected
train will be inoperable and the bat-
teries subject to discharge *

3) The 125VDC batteries are the only sup-
ply to the 125VDC loads and 120VAC
instrument power

b. RNO
,

on s ?}}' (* p;- $ determine selective stripping
'~

tcoe[boricacidtransferpump
. j_ s' r-

a. This is a conservative measure designed to
ensure that boration capability is present

b. RNO
.

1) No boric acid pump operable and bora-
tion is required then bctate from RWST

6. Start one reactor makeup .4ter pump

6
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III. LESSON OUTLINE:

,
NOTES

This is a conservative measure designed toa.
ensure makeup capability exists

b. RNO

1) If Rx makeup water pump is inoperable
ensure chg pump suction sh,ifts to RWST
when VCT level falls to the low-lowlevel setpoint

7. Initiate applicable Tech. Specs.
8. Repair faulty equipment

9. Verify fault condition is cleared and restore
the affected bas

10. Restore the affected buses

This step will result in a CVI, FHBI, anda.
CRI actuation

11. Restore DG for auto starte

If DG output breaker did not close ona.

undervoltage bus and offsite power fa
available, the sequencer will need to be
reset

12. Restore affected train components
13. Return to procedure in effect

111. SUMHARY

A. Raview Objectives

1.
STATE THE IMMEDIATE OPERATOR ACTION REQUIRED ON
IDSS OF lE ELECTRICAL SYSTEMS, AOP-18031.

INCLUDE RNO AND SUBSTEPS OF THE IMMEDIATE ACTION.
' Irrip the affected train diesel generator-

2.
DESCRIBE WRY THE AFFECTED TRAIN DIESEL GENERATOR
HUST BE TRIPPED FOLLOWING A LOSS OF ONE TRAIN OF
IE ELECTRICAL SYSTEMS.

The diesel may be damaged if operated without
cooling water.

7
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LO-IU-60323-001-01: R2 pond to Loco of Cices 1E Elsctrical SystcOs
%

)

PERFORMANCE OBJECTIVE
-

Given a loss o'f Class 1E Electrical Systems. respond to loss of Class IEElectrical Systems.

The diesel generator must be tripped. Unaffected train components must be
verified running or started. A boric acid transfer pump and a reactor
makeup water pump must be started. Required Technical Specifications mustbe set. The affected bus must be restored and power must be restored to
the affected train components as plant conditions allow. When Class IE
Electrical Systems are restored, the diesel generator must be aligned for
automatic starting. All communication and activities must be performed in
accordance with current, approved procedures.

INFORMATION

Possible causes of a loss of one train of Class 1E electricalinclude: power

1.
Fault on 4160V AC Class IE bus IAA02 or IBA032.
Bus feeder breaker failure with subsequent loss or failure of the
respective diesel generator

3.
Loss of a reserve au.:iliary transfurmer (RAT) with subsequent loss or
failure of the respective diesel generator

This instructional unit addresses the first cause only. Failure of a busfeeder breaker or loss of a RAT should not result in a loss of a IE busbecause the diesel generator should re-energize the bus. For a fault on aclass 1E bus, the feeder breaker will' trip and lock out, and the ' diesel
generator breaker will be locked out because of the bus fault.

SYMPTOMS OF A LOSS OF ONE TRAIN OF CLASS lE ELECfRICAL POWER AS A
RESULT OF A FAULY 05 4160V AC CLASS 1E BUS1Q

.

Symptoms i : -

4160V SW E '"lAA02 (IRA 03) TROUBLE annunciator
1.
2. Bus lAA02 (lBA03) voltmeters, ammeters, and phase potential lights

indicate that the bus is da-energized
3. SEQ A (B) TROUBLE annuncia:or
4.

DG1A (B) GENERATOR TROUBLE annunciator
5.

DGIA (B) HI TEMP JACKET WA') ER OUT annunciator6.
DGIA (B) HI TEMP LUBE OIL *N annunciator7. Train A (B) inverter and bettery charger trouble alarms

1-1
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5

Symptoms 1 and 2 should be present with a loss of one train of Class IE
electrical power. Symptoms 5 and 6 indicate that the diesel generator inthe affected train is operating without NSCW cooling due to

overcurrent
lockout of its generator breaker. These symptoms will probably not appearimmediately.

Plant Vogtle Procedure 18031, " Loss of Class 1E Electrical Systems," is
entered when the symptoms of a loss of one train of Class 1E electrical
power as a result of a fault on 4160V AC Class 1E bus 1AA02 or IBA03 are
present. The goals of this procedure are to protect the plant and
equipment, verify that the fault has been cleared, and restore the affected
equipment as required by current plant conditions. No te, titat this
procedure addresses only one possible cause of a loss of a Class 1E train.
Other events may not result in overcurrent lockout of the diesel generatorbreaker.

Also note Plant Vogtle Procedure addresses a loss of one train ofClass 1E electrical power only Plant Vogtle Procedure 19100 " Lose of All
AC Power." provides actions to respond to a-loss of both trains of Class IEelectrical power.

NOTE:
If 120V AC vital instrument panel 1AY2A (IBY2B) is being poweredby its associated

480/120V AC regulated transformer, the ESF sequencerfor that train A (B) will be inoperable,

NOTE:
Step 1 of Plant Vogtle Procedure 18031 is an immediate operatoraction.

RESPOND TO LOSS OF CLASS 1E ELECTRICAL SYSTEMS

Trip the diesel generator in the affected' train.
Trip the diesel ge'nerator in the affected train by depressing both
EMERGENCY STOP pushbuttons.-

This procedure step assumes that:

--

The diesel generator in the af fected train is operating without NSCWcooling p to lack of power b*c e se of the lockout of its generatorbreaker,(sutomatic closure).
No means of readily restoring Nsrw is available.

t--

The intent of this procedure step is lo prevent damage to the diesel
generator due to_ overheating. Tf depressing both EMERCENCY STOP buttons-fails to trip the diesel generator in 'h* <ffected train, dispatch a PE0 tolocally shutdown ,the diesel at the env n -

ont rol panel.

NOTE: A trip (or fault) of the n i." ming feeder breaker froms. i

RAT will result in the blocking a
'

diesel generator output breaker .losure of the respective..'o
. the breaker manually

1-2
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LO-IU-60323-001-01: Respond to Loss of Clcos 1E Electrical Systecs
a

you will have no means of insuring that the fault that caused the
normal incoming feeder breaker to trip has been cleared, i

;

Ensure the appropriate equipment is running on'the non-affected train.
Verify running or start the following components in the non-affected traint i'

1. Two NSCW ' pumps
2. Two CCW pumps
3. One CCP. if PD purp is inoperable
4. One ACCW pump ,

5. Motor-driven AFW-pump, if the AFW system is initiated
6. ESF chiller

.

Depending on plant conditions at the time of- the loss of the train of Class
lE power. some or all of the non-affected train components listed above may
be running. The purpose of this step is insure adequate system and
component cooling for continued plant operation.

If two NSCW pumps in the unaffected train cannot be' started, inadequate
cooling of the ACCW is possible initiate Plant Vogtle Procedure 18021.
" Loss of Nucle 6e Service Cooling Water."

,

If two CCW pumps cannot be started, initiate. Plant Vogtle Procedure 18020
" Loss of Component Cooling Water." The availability of CCW pumps is of
particular concern if an RHR cooldown-is being conducted and-the spent fuel

_

pool har. heavy cooling requirements.

If the PD pump is inoperable and s CCP cannot be started.-charging flow to
the regenerative heat exchanger and the RCP seals will'be lost; InitiatePlant Vogtle Procedure 18007. " Chemical and Volume- Control System
Malfunction." Section B. " Loss of Charging Flow."

If an ACCW pump cannot be started, initiate Plant Vogtle Procedure 18022.
" Loss of Auxiliary Component Cooling Water."

.

If the APW system is initiated and tbc motor-driven pump in the affected
train cannot be started. verify that the turbine-driven .AFW pump -is
operating. y '*

.T*r"

w.

If the ESP chiller in the non-affected train is out of service. containment
; ._ cooling could become.a concern. . Restore the chiller to operation.

Verify the non-affected train is fully energized.
Verify that the Class:1E 480V load centers in the NON-AFFECTED train are

1ene*7 zed:

Train B Train-A-
IBB06 -- 1AB04--

-- 1BB07 -- 1AB05-

1-3
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4

-- IBB16 -- 1AB15
-- INB10 -- INB01

The purpose of this procedure step is to insure that the non-affected bus
is fully energized. Load centere in the non-affected train may have,

tripped from perturbations generated by the loss of the Class IE train. If

a load center on the non-affe ted train has tripped, attempt to restore
power to it:

1. Check the load center overcurrent relays reset.
2. Check the load centet overcurrent lock-out relay reset.
3. Attempt one manual retlosing of the load center 480V AC feeder

breaker.

V'rify that the MCCs in the NCN-AFFECTED train are energized (no troublee

alarms are present on the QEAll)1

Train B Train A
-- 1BBA -- 1ABA
-- IBBB -- 1ABB
-- 1BBC -- 1ABC
-- IBBD -- 1ABD
-- IBBE -- 1ABE
-- IBBF -- 1ABF

As with the load centers, the motor control centers in the non-affected
train may have tripped from perturbations generated by the loss of the
Class IE train. Dispatch an operator to attempt to restore power to any
MCC that is not energized. Attempt one reclosure of the 480V feeder breaker
from the respective 480V load center.

Check battery discharge rates.
Verify that 125V DC Battery Loads are less than the following limits:

-- 1AD1B: 290 amps (Train A)
-- IBD1B: 290 amps (Train B)
-- ICD 1B: 100 amps (Train A)
-- 1DD18: 80 amps (Train B)

The four batteries listed in this procedure step are corponents of the 125V
DC ESF systems. These systems provide a source of continuous power for
control, instrumentation, and DC motors. The battery chargers in the
affected train will be inoperable, and the battcries will be subject to
rapid discharge., This is of particular concern because the 125V DC,

*

batteries are the only components supplying 125V DC loads and 120 VAC
instrument power. If the loads on the batteries exceed the limits establi-'

shed above, notify the shift superviso The shift supervisor will
determine whether loada can be strippe.1 fr a the overloaded batteries and
which loads will be stripped.

1-4
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L0-1U-60323-001-011 Roepond to Loss of Cloos 1E Electrical Systcas
e

The basis for the limits on each battery is a 2.75 hour-discharge rate
if

each battery- Le discharged at the limiting rate, it thould maintain voltage
'at or above the minimum desten voltage limit of 106.2 volts for equal to orgreater than 2.75 hours. 1he

relationship between battery capacity anddischarge rate is not directly proportionalt if the discharge rate
increases by 50 percent, the time that the battery can supply the minimum
design voltage will be significantly less than 1.375 hours (50 percent1.75 hours). of

The battery chargers / inverters for the batteries in the non-af fected train
should be 6perable: the loads on these batteries should be less than thelimits listed above.

NOTE: Emergency boration valve NV-8104 will be inoperable from the
control room if MCC 1ABB is de-energized. If during this procedure.
NCC 1ABB is inoperable and emergency boration is required, dispatch an
operator to manually open the valve loca11).

Ensure makeup capacity.
Start one boric acid transfer pump.

Starting one boric acid pump is a conservative measure designed to
that boration capability is present. insure
acid transfer pump is operable, open RWST toIf boration 15 required AND no boric
LVdO112E(D). charging pump suction valve

Start one reactor make-up water pump.

Like procedure step 6, the action taken in this rtep is a conservative
measure designed to insure that make-up capabi.*ity is present. If areactor makeup water pump
suction transfers to RWfT on VCT low-low level.cannot be started. verify that charging pump

Restote systems and caeronents as required by_ current plant conditions.

Initiate Technical Specifications as required.
'.y *

Initiate Naiatemance to repair faulty equipment. If necessary.-

Verify that the fault condition has been cicated and then restore the
affected bussen by initiatins the applicable steps of Plant VogtleProcedures

-- 13427. "4160V AC 1E Electrical Distribution"
-- 13429. "480V AC 1E Electrical Dist ribution"-

Before restoring the affected busses, determine the cause of the trip and
locnte and isolate the fault. More than larly, the fault will be on one

1-5
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14-10-60323-001-01: Rospond to Loso of Cless 1E Electrical Systems
J

load of the affected bus. The load breaker should have tripped to protect
the bus and load. The breaker may not have acted fast enough. or the
breaker may have welded one or more pair of contacts. Another possible
cause is failure of a protective device (malfunction of a relay or relay
setpoint drift). The remote possibility exists tnat the buswork contains
the fault. If the affected train cannot be restored. initiate the
appitcable action steps of Technical Specification 3.8.1.1: It in modes 1-4
with one of the trains of AC omergency busses not fully energized,
re-energire the trair who :n 8 hours or he in at least hot standby within
the next 6 hours at.> i esid shutdown within the following 30 hours. In
modes 5 and 6. only one t sin is required to be energized.

Initiate Plant Vogtle Procedure 13145. " Diesel Generators." and align the
diesel generator in the affected train for automatic starting.,

With the fault cleared and. the affected busses restored, the associated
diesel generator can be returned to normal conditions.

Restore the affected train components as required by current plantconditions.

Depending on equipment currently oper6 ting and mode of operation. it may be
necessary to manipulate loads and equipment.

Return to the 00p currently in effect.
,

4

1-6
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PERFORMANCE GUIDE

The following steps are required to respond to loss of Class IE Electrical
Systems:

1. Protect the diesel generator in the affected train.
2. Ensure that appropriate equipment is running or the non-affected

train.

3. Ensure that the non-affected train is fully energized.
4. Check battery discharac rates.
5. Ensure makeup capability.
6. Restore systems and component.: as required by current plant

cotidi tions s

,

4

4

1

1-7
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.

:k?
SFLF-TEST,

Before proceeding to the Task Practice, answer the following qucompletely as.possible. estions as
1.

Plant Vogtle Procedure 18031 addresses which of the following
of a loss of one train of Class IE electrical power? causes

Fault on 4160V AC Class 1E bus 1AA02 or 1BA03
a.
b.

Bus feeder breaker failure with subsequent loss or failure of threspective diesel generator e

Loss of a reservec.
auxiliary transformer (RAT) with

loss or failure of the respective diesel generator subsequent

2. Why is the diesel generator in
the affected train tripped inVogtle Procedure 180317 Plant

3.
With a loss of one train of Class
and motor control centers 1E electrical power, load centers

in the non-affected trainperturbations generated by the loss. may trip from
a. True
b. False

4.
The relationship between 129 DC battery capacity and dischdirectly proportional. arge rate is
a. True
b. False

.

'

.

.
-

.

e
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(

ANSWERS

1. a. Fault,on 4160V AC Class 1E bus IAA02 or 1BA03

2. The diesel generator in the affected train is operating without NSCW
cooling due to lack of power because of the automatic lockout of itsgenerator breaker.

3. a. True

4. b. False. If the discharge rate increases by 50 percent, the time
that the battery can supply the minimum design voltage will be
significantly less than 1.375 hours (50 percent of 2.75 hours).

.

-

4
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L0-1U-60323-001-01:
R2cpond to Loss of Cic0c lE Electrical Syotasat

TASK PRACTICE

1.
Review Procedure 18031-C. " Loss of Class lE Elect rical Systems "sure that you understand all precautions. limitations, and Be

.

.

associated with responding to loss of Class IE Electrical Systemssteps
.

2.

Electrical Systems" to the control room orTake this instruct ional unit and Procedure 18031-C. " Loss of Class IE
simulator. Be :1ure thatyou can locate all instrumentation associated with responding to loof Clast 1E Electrical Systems. ss

3.
In the control room or simuistor, simulate responding to lossIE Electrical Systems. If possible, have of Class

a fellow trainee evaluateyour performant e using Procedurc
18031-C. " Loss of Class IEElectrical Systems" and this instructional unit.

.

I

l-10
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6

FEEDBACK ON TASK PRACTICE

1.
If you have any questione about the precautions limitations
in Procedure 18031-C. " Loss of Class 1E Electrical Systerns", or steps
ins t ruc tor. , ask your

2. You should have been able
to locate all instrumentationwith responding to foss of Class 1E Electrical associated

Systems. If you hadany difficulty, ask your instructor for help.
3.

You should have simulated the steps necessary to
Class IE Electrical Systems. respond to loss of

If you had any diffic'sity, re-readpertinent sections of thethis instructional unit and the procedure.Resolve any questions with your instructor.

e

.

>

.

,
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1. PURPOSE STATEMENT:
-

_

--

Fellowing completion of this lesson, the student will possess those knowledges
of Loss of Power Case Study systematically identified fcr the perf ormance of
Licensed Operator tasks.

~II. LIST OF OBJECTIVES: .

1. Demeribe why a significant decreasing RCS temperature concurrent
with a significant increase in RCS pressure is a concern for nuclear r

power plants.
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1. INPO SIGNIFICANT EVENT REPORT, BER 6-86, LOS8 OF POWER TO THE

INTEGRATED CONTROL SYSTEM RESULTING IN OVERC00 LING TRANSIENT

2. NUREG-1195, U.S. NRC, LOSS OF INfEGRATED CONTROL SYSTEM POWER AND
OVERC00 LING TRANSIENT AT RANCHO SECO ON DECEMBER 26, 1985

3. ,1NFO 87-012 CASE STUDY

4. TRANSPARENCIES

LO-TP-60991-001 LESSON OBJECTIVES
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LO-TP-60991-003 MAIN STEAM SYSTEN
LO-TP-60991-004 MAIN FEEDWATER SYSTEM

*

LO-TP-60991-005 AUX 1LIARY FEEDVATER SYSTEM
t.9-TP-60991-006 RCS TEMPERATURE AND PRESSURE DUNING TRANS!ENT
LO-TP-60991-007 PRESSURE TEMPERATURE LIMITS
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, . 111. LESSON OUTLINE: NOTES
!. INTRODUCT10N

A. This case study focuses on the cooldown transient Dec. 26, 1985
at Rancho Seco

. '

B. Event

1. tontrol power lost to the integrated control
system

I

| a. Reactor was at 76% power ,

2. Rapid reduction in feed flow

i 3. Reactor trip on high RCS pressure

4 Auw111ary feedwater actuation

5. Steam atmospheric dump open

6. No integrated control available to
.

a. Auxiliary f eed flow

b. Atmospheric dump valves

c. Etc.

7. Rapid cocidown

| B. S1

9. RCS repressurization due to Si flow

10. Uncontrolled cooldown '

C. Prescnt lesson Objectives
e LO-TP-60991-001

11. PRESENTATION
,

A. Plant Description *

1. Babcock b Wilcox PWR

a. 967 MW electric

b. 2 loops

1) Once through SGs LO-TP-60991-002

c. Superheated steam system LO-TP-60991-003
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Ill. LESSON OUTLINE: NOTES,

_

d. MFW system similar to Vogtle LO-TP-60991-0004

e. Auxiliary f atedwater system similar to Vogtle LO-TP-60991-005

2. Integrated control system '
,

a. Automatically coordinates equipment
.

1) Match power generated to power demand

2) Controls

al Steam pressure

b) Control rod position

c) Feedwater flow

d) Steam atmospheric dump valve
position

e) Turbine bypass valve (steam dumps)
position

b. Loss of power to integrated coatrol system

1) Valve fail to mid position

2) Indications go to mid-scale

3) Lose control of certain equipment'from
the control room

B. Precursor Events

1. Similar events

a. 1978 Rancho Seco

. 1) Caused by loss of power to non-nuclear
instrumentation

b. 1975 Rancho'Seco

1) Loss of integrated control system very
similar to this event (1985)

c. 1980 Crystal River

'

1) Loss of non-nuclear instrument power

.
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111. LESSON OUTLINE:
NOTES

, .

2) Many plants implemented mods f or inde-
pendent closing of atinospheric dump
valves

al Rancho Seto did not *

C. Initi,a1 Plant Conditions

1. " tit at 76% power

2. RCS temperature 502 Tavg

3. RCS pressure 2150 psig

4. Integrate control system in aute

5. Crew

4 SR0s

2 R0s
:

6 NL0s

D. Loss of Control Power in the Integrated Control System LO-TP-60991-006

1. 0413 loss of 24 VDC control power within inte-
grated control system (ICS)

a. ICS demand signals went to mid-scale

1) Startup and main feedwater control
valves closed to 50%

21 Main feedwater block valves closed

3) ICS controlled auxiliary 6eedwater con-
trol valves to mid-position

4) Atmospheric dump valves open to mid-
position

5) Staan dump valve open to mid-position

b. Main feedwater pump speeds decrease to
minimum speed

c. RCS temperature and pressure increase

d. Reactor scram (tripped) on high pressure at
15 sec. af ter initiation

.
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Ill. LESSON OUTLINE:
_ NOTES

,

e. Auxiliary feedwater initiated

f. Both main feedwater puaps were manually
tripped by operator per proceduro

'

g. Rapid coolcown begin

h. Eov.ipment operators dispatch to manually Plant has no MS1Vsclose steam dump valves (turbine bypass)

E. Reactor Cooldown and Repressurization LO-TP-60991-007

1. 91 initiates

2. Saf ety f eatures control opens AFW valves full
open

3. Indicate PRIR water level goes offscale low

4 Operators take manual control of AFW control
valvez to reduce AFW flow and cooldown effects

5. Steam bubble f ormed in reactor vessel head

6. SG pressure decreases to below condensatu pump Increases CD
shutoff head - cond pumps began feeding SG an
additional 1000 gpm

1. Auto feedwater isolation on low steam line
pressure

e

9. RCS pressure increases due to S! flow

9. PTS limits violated (T.S. limits not violated)
10. Atmospheric dump valves and turbine steam dump

bypass valves closed
g

11. Operator error causes AFW valve to A gen to go
full open..

12. B gen AFW valve, closed to 1/2 open

13. "A" AFW manual isolation valve corrode and
jammed on full speed position

14. "B" SG AFW control valve manually full closed-

>

15. SG 1evel go above 95% full

.
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Ill. LESSON OUTLINE: NOTES
,

16. TD AFW not stopped as called for by procedure Difficult to
restart

17. "A" SG overflows out steam line
s

10. KDAFW not stoppud Thought they may
may not restart if

19. Control room operator restored power to ICS by needed' closing a tripped power supply breaker

20. RCS ccoled down 190'F in 24 minutes

21. Operator could have secured the cooldown by
using a recent fire protection med

a. Allowed closing atmospheric dump valves and
turbine bypass valves from control room

F. Other problems
LO-TP-60991-008

1. Section from MUT closed on safety features actu-
ation as required

2. Borated water storage tank valves opened as
required

3. Operator retire water to MUT to reduce PCS
-

pressure increase

4. HUT cverflows

5. Operator close suct;on from borated water stor- They did not real-
age tank ize that the suc-*

tion from MUT6. Makeup pump damage, leak occurs in pump room closes on ESF
actuation7. Operators entered " primary water" flooded pump

roca without protective gear to isolate leak
111. SUMMARY

A. Fundamental Causes,

1. Failure to recognize the effects of loss of
power to the contrcl room and indicating systems

a. Resulted in overcooling transient

b. Delayed recovery

2. Plant and industry expertence was not applied

B. Review tenson Objectives4
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Ill. LESSON OUTLINE:,

NOTES i ,,
1. DESCR!DE h.lY A SIGNIFICANT DECREA91N3 RCS

TEMPERATURE CONCURRENT WITH A SIGNIFICANT
INCREASE IN RC9'FRESSURE IS A CONCERN FOR
NUCLEAH POWER PLANTS.

.

,

[hisconditioncanleadtr,PTSatd/ ort.S.
pressure tamperature violations
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LESSON OBJECTIVES
.

( REPLACE THIS PAGE WITH THE LATEST
REVISION OF THE LESSON OBJECTIVES)
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VI. FIGURES
i
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Figure i
Once-through Steam Generator (Schematic)
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Figure 5

RCS Temperature and Pressure During Transient

REACTOR TRIP. DEC. 26,1985
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Figure 7

Makeup /High Pressure injection System (Simplifed),
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LESSON OBJECTIVES

Describe why a significant decreasing RCS temperature concurrent
6es th a significant 15 crease in RCS pressure is a concern for nuclear
oower plants.

.
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L INTRODUCTION

.

'

. % - -.- ___

This case study materialincludes a description of
an actual event in a nuclear plantfor use in training.

u a complete descripdon' of the event andfactors
qWecting the event

The materialis prepared to enable the reader (or
instructor) to recognize and analyse the operational a an octline to emphasize understanding of the

event:aspects (and " feel the reality") ofselected events and
to personally derive the benefit of analysing someone iridications that the event had occurred

e

else's experience. The overallpurpose is to help the causes(s)ofthe eventa ,

readers avoid a similar mLthap (or be betterprepared ' factors that Afected the severity of the evnt
if a similar mishap occurs) in their plant.

* lessons learnedfrom the eventThe case study qpproach is one method used
efectively by otherprofessions ao learnfrom ths * plant spec @c corrective actions to prevent

. experience ofothers. Many diferent opproaches and recurrence of this or similar events at own
plant

settings can be used with this method. Examples
include individual or group discussions in the , plant specific actions to mitigate the severity
classroom and role playing in the sinudator setting. of the event should it occur at own plant
The objectives to be achieved during a case study
should be tailored to the cudicacer therefore, the

'~

preparation of questions is leftfor the user since the This case study material focuses on the cooldown

materials can be used to meet multiple objectivesfor ' transiest experienced at Rancho Seco on December

wying a utlences. In preparing a case study, the 26,1985. 'Ite material includes an event description
following key slemenu should be applied by the that covers major operator actions and equipment

iailutes stinted to the event. In addition, somePres (ntert -

ittstructoe aids att pmvided to assist the insttuctor,
.

a appreciation that the event occurred and has the
potential to recur

a the sequence of events (scenario)
"

'
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11. SUMMARY

I -,

.I

Coruol power was lost to the integrated coptm'
an excessive and rapid reactor coolant system cool-system, a non safety related system, while the rence

was operiting at 76 percent power. This resulted in a down and depassurization, sufDelent to automatically

rapid reduction of main feedwater flow, bliowed by a
itutlate the safety features actuation system. High

reactor trip on high reactor coolant system pressure
pressure irQection flow resulted in subsequent reactor
coolant system repressurtration widle temperature

and automatic initiation of the auxiliary feedwater was stT. decreasing.
system. Addiuonally, without integrated contml

A detailed chronology of the event is presented insystem power, auxiliary feedwater flow to the steam
Attachment A. Attachment B is a description of the

generators and steam flow inrough the atmospheric key plant systems that were involved in this event.
dump valve and turbine bypass valves could at be

Atuchment C describes cartier events that had lessonscontrolled from the control room. Auxiliary feed-
appropriate to the December 26,1985 overeooling

water flow, together wkh this stekrn liow, produced event.

.
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III. PLANT BACKGROUND INFORMATiON

.

.- -

. , ,
_

; .

,
. ..

Plant Description Precursor Events.

The Rancho Seco Nuclear Generating Station has
a Babcock & Wilcos pressurized water reactor rated Events had occurred at Rancho Seco and at

at 967 MW electrical. Superheated steam at 925 psig
similar plants that were precuisors to the December "

is generated in two u. ice through steam generators
28,1985 event. On March 20,1978, a cooldown

(Figure 1). His steam (Figure 2) powers the high transient took place in Rancho Seco, caused by a loss

pressure turbine, the two turbinc4 riven main feed. of power to the non-nuclear instrumentation, which%

produced spurious input to the integrated control
water pumps and the dual-drive auxillary feedwater
pump. The safety valves that protect the steam system. Although the power supplies for the nor).

nuclear irut%aentabon and the integrated controlgenerators can accept full power steam flow to
accommodate a reactor scram at high power, In system are sarnilar, corrective actions we4e teken only

for the non nuclear instrumentation,
addition, turbine bypass valves and atmospheric dump A loss ofintegrated control system powervalves are pmvided. The main feedwater system
schematic is shown in Figure 3 and the auxility

occuned at Rancho Seco on January 5,1975 that

feedwater system in Figure 4. One set of auxiliary
initiated an event, very similar to that of December 26

feedwater control valves is controlled by the safety
1985, Also in 1975, a B&W study concluded that the

features actuation system. A parallel set is controlled power supplies for the non-nuclear instrumentations

by the integrated control system. and the truegrated control system wert vulnerable to
single failures. De phnt made no signincant changesThe integrated control system automatically in equipment or procedures.

coordinates the action of equipment to match power . A February 26,1980 failure of non neclear
generated to power demand its functicus include the3

control of steam header pressure, conuel rod position-
instrument power supplies at C ystal River initiated
plant transients. As a result, many B&W plants, noting, feedwater flow, steam dump valve posi: ion, and
including Rancho Seco, implemented a plant modiu-

steam bypass vaWe position. On loss of power to the
cation for independently closing the atmosphericintegrated control system, certain valves and instru-

ment indications go to mid scale, in addition,
dump valves. Also, Rancho Seco did not install an

operators lose corttrol of centin equipmcnt from the override contml for the auxiliary feedwater systcm,

control room. recommended in studies on the reliability of the
non-nuci

Detailed descriptions of plant systems that played
..dtrumentation and integrated control

systems.
principal roles in this event are found in Attachment
B. These precursor events and studies are described

more fully in ALxhment C.

-

3

.. ..

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



. _ _ _ ____

'
<

|

.

IV. EVENT DESCRIPTION
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.

Initlal Plant Conditions a The temperature and pressure of the reactor
On December 26,1985 Ge unit was operating at coolant system started to increase. The reactor

a steady state power of 76 percent (710 MWe). De scrammed on high reactor coolant system
reactor coolant system average temperature was 582 Pressure about 15 seconds after the loss of
degrees Fahrenheit and the pressure 2150 psig, both in imegrated contml system contml power. At the
the normal range. De integrated control system was same, thne, auxillary feedw.ter flow initiated,
in full automatic.

Bott. main feedwater pumps were manually
%e operating crew included four senior reactor tripped as required by procedure. -

operators: the newly quallfled shift supervisor, the ,

backup shift supervisor, the shift technical advisor, Since the loss ofintegrated control system control
and the senior control room operator. In addition, Power reposit%ned the integrated control system-
there were two tractor operators and si:t non-licensed controued auxiliary feedwater flow control valves, the
operators. 7he senior control room operator was on a atmospheric dump valves, and the turbine bypass
plant tour but tuturned to the control mom within two valves to partially open positions, the mtit began aminutes after the start of the event, rapid cooldown. Equipment operators were dis.

patched to marmally close the turbine bypass valves
Loss of Control Power in the integrated and integrated contml system-contmtled auxiliary
Control S stern fee water Dow conuoi valm (Ramho Seco doesY

At (M13, the " Loss of ICS o'r Fan Power" annun- not have main steam isolation valves.)
cistor alarmed. De 24 volt de control power within
the' integrated contml system was lost, resulting in theFleactor Cooldown and Flopressurization
gggin g *.

The coune of the reactor coolant system tempera-g
-

a Most integrated control system demmd signals
ture and pressure during the transient is shown in

.

went to mid scale. The immediate effect was
Figure 5. Reactor coolant system pressure decreased

that the stanup and main feedwater control due to the rapid cooldown and the safety features

valves closed to about 50 percent; the main actuation system inkiated on low reactor coolant

feedwater block valves closed; and the in- system pressure. As a result, the safety features
actuation system-controlled auxiliasy feedwater

tegrated contml sys'em contmiled auxiliary control valves opened fully. The operators took
feedwater control valves, the atmospheric dump
valves, and the turbine bypass valves opened to manual contml and closed these valves from the
mid position. contml room to reduce the excessive feedwater flow

to the steam generators.
a Main ferdwater pump speeds decreased to DC C8 PmMm waterlevel went

minimum speed, resulting in their intility to off scale low due to reactor coolant system contrac-
feed the steam generators, ti n. De pmmimemp and a steam We

formed in the head of the reactor vessel. Steam
_.
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generator pressure decreased to the point at which the
condensate pumps btgan feeding each steam Eener- closed from th control inom and the cooldown

ator; this increased Gow 10 the steam generators by an
terminated The reactor coolant system had cooled

additional 1000 gpm. "Dils condition continued until down 190 dessons Psheenheit la 24 minutes,
Dudng the event, the operators did nct make use

the main feedwater system was isolated automatically of a plant modification, installed for fire provctionwhen main sicam line pressure d opped below 435
psig. Although the reactor coolant system tempera- purposes, for remotely closing the atmospheric dump

ture was still decreasing, its pressure staned to rise as
valves and the turbine by-pass valves. We of this

the high pressure injection and makeup pumps raised
system could have terminated the cooMown transient
sooner.

the level in the pressurizer. Reactor coolant sy: tem
conditions now violated the B&W-designated

Other Problemstemperature / pressure limits for pressurizc! thermal
shock of the reactor vessel (Figure 6). The technical The makeup pump cr.n noanally take suction
specifications limits were not violated- from the makeup tank and/or the borated water

The equipment operators manually isolated the storage tank (Figure 7). Wen 'hc safety features
atmospheric dump valves and turbine bypass valves, actuatien system initiated during the transient, the
but hao difficulty closing the auxiliary feedwater flow suction valve ficm the makeup tank closed, and the
control s alves. An operator partially shut the "B" suction valve from the borated water storage tank
auxiliary feedwater valve believing it was fully opened. The operstars later recirculated water from

-tosed. He then operated the "A" auxiliary feedwater the high pressure injection pumps to the makeup tank
valve. Since the "A" valve position indicator showed to stop the prenure increase in the primaty system.
the valve to still be open, he condnued to tum the As a result, the makeup tank overflowed, and the .

valve operator ; ith a valve wrench. However, he had operators cf.ased the suction (;om the borated water

tot disengaged the automatic controller and applied stor ge taxk so the makeup pump would draw more

excessive torque, causing the valve operator to fail ln water from the makeup tank. However, they failed to
a marmer that resulted in ths valve reopening. He realizc that the suction from the makrup tank had

then tried to shut the manual isolation valve (FWS-closAd on safety features actuatiort system initiation.

063) downstream of the "A" control valve but was Ar a result, there was no suction to the running
unable to move it because it was jammed by conusion r.takeup pump; it was damaged and leaked primary
in the open position. A second operator arrived at the system water. To isolate the pump, operators entered
"B" auxiliary feedwater valve and shut the valve the Gooded makeup pump room without wearing
completely, respintors or high top boots.

in the meanwhile, the level iri steam generator
"A" exceeded the 95 percent level. The operators dd Post event Technical Revlew
not stop the turtme-driven auxiliary feedwater ponp ,Ihe failure of the power supply monitor caused
as required by plant procedures because past experi- the comp:ete loss of de power within the integrated
ence had taught them that they would probabi be control system as determined by a post-event engi-t
unable to get the pump restarted. The motor.Jriven neering evaluation. The design of the monitor made it
pumps were also not shut down out of conc.:rn that susceptible to resistance changes at the input. A
they might not restart when needed. The 9ater level defective factory instal!cd wiring connection in the
contmued to rise, and the A steam gery,rator integrated control system cabinet caused the high
overflowed. resistance. Also, the time delays associated with the

While the auxiliary feedwater valtes were betng automatic tripping of control power switches were.

manually closed, operators m the cor. trol room only 0.1 seconds, which is significantly less than the
deterrmned that the power supply b;eakers for the expected 0.5 seconds. The shortened delay could
mtegrated contrni system were tri ped and restored have made the system more susceptible to spuriousf
mtegrated control rystem power by reclosing the loss of control power.
breakers. The "A" auxiliary ferdwater valve was then

5
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VI. FIGURES
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Figure 1

Once-through Steam Generator (Schematic)
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Figure 2 1

Main Steam System (Schematic)
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Figure 3

Maiu Feedwater System (Simplified)
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* Figure s

PCS Temperature and Pressure During Transient

REACTOR TRIP. DEC. 26,1985..
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Vll. ATTACHMENTS

.

.

Attachment A 04:14:01 ne reduction in MFW pump speed
Event Chronology causes a low MFW pump discharge

pressure ofless than 850 psig that
N:13:47 " Loss of ICS or Fan Power" annunciator automatically stans the motor-driven

alarm occurs. AFW pump.

N:14:03 Reactor scrams on high RCS pressure. AMost ICS demand signals go to mid-
scale. The startup and main feedwater turbine trip is initiated by the reactor trip.

| (MFW) valves close to 50 percent. The A control room operator closes the '
l MFW pump speed decreases to the pressurizer spray valve in anticipation of '

| mirinmm speed of appmximately 2500 RCS cooldown and depressurization.

| rpm and the main feedwater block valves
N:14:04 A peak RCS pressure of 2198 psig isclose; with the plant inidally at 76 percent

power, this reduction in MFW flow reached. The steam generator code zafety

| increases RCS pressure. One of two sets valves lift and subsequently rescat.
of auxiliary feedwater(AFW) flow -

N:14:06 The AFW dual-dnve, steam and electriccontrol valves, the atmospheric dump
valves (ADV) and the turbine bypass pump, auto stans on low MFW pump
valves (TBV) open'to 50 percent demand. discharge pressure (850 psig).

*

NOTE: The plant has two parallel sets of NOTE: This AFW pump is steam. driven

AFW flow contml valves. One set is thmu@ut h transient.
contmtled by the in.egrated control

04:14:06 Peak RCS hot leg temperature of 006.5system (ICS) and the other by the safety
features actuation system. degrees Fahrenheit is reached.

N:13:? Contml room operators notice MFW flow N:14 Control room operators reduce RCS

decreasing rapidly and RCS pressure letdown flow in accordance with emer-
increasing. Operators open the pres. gency c perating procedure " Reactor Trip

surizer spray valve in an attempt to stop Immediate Actions."
the RCS pressure increase.

04:14:11 AFW flow begins to both once-through
steam generators thmugh the ICS.
contmited AFW flow control valves.

If

!
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04:14:25 Operators note pressurizer level decreas. 04:16:59 The "A" HPI pump stans on the SFAS
Ing and fully open the "A" high pt?s.ute
injection valve fcc more makeup flow.

signal: "3" pump was already operating.

04:17:10 De control room operator takes manual04:14:30 Operators recognize the beginning of an
control of the SFAS controlled AFWovercooling inmsient. The loss of ICS
flow control valves and closes them.power also restdts in loss of manual

control ofICS-controlled valves from the 4:17:27 The motor driven AFW pump at.tomati,
control room. Non licensed operators are cally sequences back onto the vital bus
sent to close eight valves at foter different and restarts,
locrtions in the plant: 4 TBVs,2 ADVs,
and 2 AFW flow control valves. T:1e ICS 04:18:58 RCS temperature decreases below 500

;

failure left these valves open to 50 per- degrees Fahrenheit.
cent demand. The AFW flow control ,

yalves are outdoors where it is cold, dark. 04:20 Pressurizer level is off scale law. Sub-and foggy,
cooling margin is 85 degrees Fahrenheit
and increasing.

G4:14:48 Makeup tank level is decreosing rapidly. ~

Operators open the borated water storage 04:2G& ne shift supervisor sends a computertank (BWST) discharge valve on the "A"
side to provide an additional source of technician to check the ICS power supply,

ne technician reports that all four ICSmakeup water.
24-VDC power supplies are de-energized.

04:15:04 Operators start the "B" high pressure During the next 20 minutes, the shift
injection (HPI) pump to increase makeup

. supervisor, senior control room operator,
flow to the RCS fiona the BWST. ;

.and STA also bispect the ICS power

Ot:16:02 Operators trip ooth MFW pumps. AFW
supplies and do not recognize that the

flow is greater than 1000 gpm to each
power supply switches S t and 52 are off,

steam generator. A control room operator NOTE: As the pressure decreases, the
annources that they lost ICS power,

running condensate pumps begin to

04:16:57 RCS pressure has decreased from 2298 to supply MFW to the steam generators

1600 psig and pressurizer level decreased
- through the idle MFW pumps. This adds

from 220 to 15 inches.- The safety fea-
approximately 1000 gpm of flow to each
steam generator,

tures actuation system (SFAS) automati -,

cally initiates. A, B C, cnd D HPI 04:21:25 Minimum RCS pressure of 1064 psigisinjection valves.open to predetennined,

reached with the RCS temperature at 464
positions ~ Selected SFAS equipment, degrees Fahrenheit.
including the motordriven AFW pump,
automatically sheds from the vital buses, 04:21:& Although the cooldown continues, the
and sequence loading of SFAS equipment
begins. AFW, SFAS-controlled valves combined flow capacity of the two HPl

travel full open. "A" and "B" low pres-
pumps and the makeup pump, along with
the reactor vessel bubble, begins to refill

sure injection / decay heat. removal pumps . the piessurizer although the level remains
auto start in the recirculation mode.
Diesel generators auto start but do not tnlow the indicating range. RCS pressure

begins to increase.
close onto the vital buses since there has
been no loss of power to these buses.

~ii
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N:22 The contml room operator thmttles HPI N:29:40 De non licensed operator uses a valve
injection flow. RCS pressure continues to wrench on the " A' AFW, ICS-controlled
increase but pressurizer level remains

flow control valve. The manual portionoff-scale low.
of the vtive operator is damaged, and the
valve f ails to the open position. nc

04:22:50 Steam generator pressuts have decreased operator calls the control room and is told
to 435 psig. Main steam line failure logic to close the "A" AFW manual isolation
actuates and closes the MFW valves. valve.
MFW flow from the condensate pumps is
stopped. 04:29:40 RCS pressure peaks a second time at

1616 psig. RCS temperature is 42204:23 ADV and TBV isolation valves are shut degrees Fahrenheit.
locally by the operators using
handwheels. 04:29:45 The control room operator closes the "C"

and "D" HPI valves to reduce the repres.04:23:10 Using the valve handwheel, a non- )surizadon while temperature is still
licensed operator attempts to close the decreasing.
"B" AFW ICS<ontrolled flow control
valve that feeds the "B" steam generator. 04:30 The shift supervisor declares an unusual
When he encounters resistance, the

event. The senior control room operator
operator believes he has completely notines state and county agencies.
closed the valve. AFW flow to the "B" '
OTSO, however, has then decreased by N:30:30 De contml room operator initiates nor- /
only about 40 percent.

mal pressurizer spray to decrease RCS

04 M Using the valve handwheel, a non- pressure in an attempt to return to condi-
tiens outside the pressurized thermal

licensed opentor attempts to close the shock region.
.

ICS-controlled "A" AFW flow control
valve that feeds the "A" steam gcnerator. 04:33 Strip charts indicara u at the "A" steam

N:26:22 The "A" AFW valve is closed. The
generator is overflumg with the overflow
entering the steam lines. De operatorsoperator, encountering resistance ard

noting 1/2-inch of uncorroded valve stem do not note this and do not stop the AFW
pumps.

visible, believes the valve is only 80 ~

s

percent closed. He leaves to locate a 04:33:20 Unawart that another operator believedvalve v<rench,*

he had already closed the "B" AFW

04:26:47 Pressurizer level retums on scale and is
contml valve, a non-licensed operator
arrive; at the valve and closes it all the

increasing. Subcooling margin is 170
way. AFW to the "B" steam generator is

degrees Fahrenheit. Operators throttle stopped.
HPIinjection valves to reduce the rate of
increase. N:35 Suction fmm the borated water orage

tank is closed with the intent that theN:28:00 he operators stop the "C" RCP due to makeup pump draw more water from the
core lift restrictiot.s. De makeup trnk makeup tank.
overftlls.

04:36 A non-licensed operator attempts to close04:28:59 The operatom stop the "A" HPl pump. t!r "A" AFW manualisolation valve with
a valve wrench but it will not move..

n
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M:39 The RCS subcooling margin reaches a N:52 The backup shift supervisor collapses in
peak of 201 degrees Fahrnheit and

front of the control panel. He had previ-
begins to decline. RCS temperature is ously assisted in closing the ADV and
390 degrees Fahrenheit, RCS pressure is

TB V manual isoladon valves. An am-
1430 psig. nis was approximately 800 bulance was summened at 05:05.
psi beyond the pressurized thermal shock
guidelines. 05:00:10 An operator tripped the makeup pump

after recognizing it was damaged. AnN:40 An SRO discovers that the switches to the operator opened the makeup tank suction
ICS de power supplies are tripped to the valve, which allowed primary system
off position. ICS power is restored by water to spill out of the damaged makeupclosing these switches. pump onto the pump room floor. 'The

operator subsequently shut the suction
NOTE: Initially the ADVs, TBVs, and valve. Apptcximately 450 gallons are
AFW valves receive a demand signal to spilled.
go fully open when poweris restored.
However, the control or isolation valves 05:05 RCS pressure decreased. A 3 hour soak
for all but the "A" AFW line have been is initiated. (RCS pressure = 870 psig,
closed. De control room operators RCS temperature = 428 degrees
switch to manual contml and shut she Fahrenheit.)valves.

05:09 Both AFW pumps are manually stopped
All AFW flow to both steam generada while the steam generator level is
ceases. The RCS begins to heat up. 'ine, reduced via the drain lines to allow re.
lowest RCS temperature of 386 degrees

establishment of normal HEW llow with
Fahrenheit is reached, and RCS pressure the condensate pumps.
(1413 psig)is being reduced. The plant
cooled down 190 degates Fahrenheit in 05:27 Non-licensed operators isolate the
24 minutes.

makeup pump by entering the pump
room, ne room contained airbome

04:43:54 Afler nodcing a loss of RCP sealinjection radioactivity and 3 to 4 inches of con.
flow, an operator restaned the "B" HPI taminated water. The operators do not
pump to re establish RCP seal injection wear respirators or high-top shoe covers
flow. De loss of seal flow was due to the and become contaminated from the water

~

failure of the makeup pump. on the floor.

N:49 Leakage (steam) from the damaged 05:40 Main steam line failure logic is "in-
makeup pump is released via the auxiliary hibited." "Dtis permits MFW flow to the
building ventilation system. The steam generators,
auxiliary building stack radiation monitor
alarms and shifts exhaust to the charcoal 06:06 Control room operators " bypass * SFAS.
filters. Smoke from the damaged makeup
pump causes a fire alarm that isolates the 08:41 The unusual e. vent is terminated.
auxiliary building ventilation system,
stepping the release.

!
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Attachment B
An attemate system, independent of ICS power,

Reactor Systems Description t perate 6e atmospheric dump valves (ADV) and
the turbine bypass valve (TBV) from outside the

his section describes the pn,ncipal plant systems control room was installed as a plant modification for
involved in the December 26,1985 inckdent. control of the plant in case of a fire,

A. Integrated Control System B. Main Steam System (Figure 2)
The integrated control system (ICS) is a non- Supert eateo steam at 925 psig is generated in

safety. related system that automaticauy coordinates each of the two once-through steam generators
the action of plant equipment to match megawatts (Figure 1). De main steam system distributes steam
generated to megawatts demanded by balancing steam to the high pressure turbine, the two turbine. driven
production and steam use. its functions Include the VFW pumps, the dual-drive AFW pump, and to other *

IOU 0*IDg miscellaneous loads. TBVs and ADVs are pmvided
to accept excess steam from the system. We TBVs

a control steam header pressure by modulating the and ADVs, combined with control rod motion, are
turbine tiuottle valves

designed to accommodate up to a 50 percent step
a control steam production by signalling the decrease in turbine load without actuaring the code

movemerit of control rods to maintain constant
safety valves.

''

h feb Nrge emocrature and by modulating
C. Main Feedwater System (Figure 3)

a control main feedwater pump speed to maintain We MFW system consists of two turbine-driven

a specified pressure drop across the feedwater feedwater pumps and associated piping, valves, and

control valves instrumentation necessary to provide feedwater to the
once-through steam generators. Each pump is capable

a control the bypass of steam around the turbine to of suppyng both steam gemraton wim M ment
the condenser through the turbine bypass valves, capacity against full secondary pressure. In
and control the dumping of steam to the atmos- automatic, the ICS controls the MFW pump turbine.
phere through the atmospheric dump valves Upon loss of i"S de power, MFW pump turbine

speed is rurs bsck to a minimum speed at which the
Loss of de power within the ICS will cause the Pumps WW not pmnp against any significant steam

following automatic actions: turbine bypass valves generator pressure. De positions nf the main MFW
and atmospheric dump valves go to the 50 percent il w control valves and startup MFW flow control
demand position: 'urbine throttle valves remain "as valves are normally controlled automatically by the
is"; main and startup main feedwater (MFW) flow |CS. We motor-operated MSV stop valves, located
control valves go to the 50 percent demand position; immediately d wnstream t:f me main MFW flow
speed of the MFW rumps goes to minimum, initiating control valves, automatically close on loss of ICS de
auxiliary feedwater fiqw (AFW) on low main feed- P ** ''
water preaufe; the recorders for main generator
frequency and MFW flow, but not the flow meters, go D. Auxillary Feedwater System (Figure 4)
to mid scale positions; the MFW stop valve is closed

The AFW system actuates auton.atically on ! ass
automatically, isolating Dow through the main MFW of both MFW pumps (at a discharge pressure of less
flow control valve. but not the flow through the
startup MFW flow cont'ol valve; AFW (ICS) flow

than 850 psig), loss of all four reactor coolant pumps
(RCP), or upon receipt of a safety features actuation

control valves go to the 50 percent demand picn: system tSMS) signal indicating a reactor coolant
and the reactor control inds remain "as is." Tl+. rudssystem pressure of less than 1600 psig or a reactor
can be controlled manually. Also, operators in the building pressure of greater than 4 psig. Two AFW
contml room lose remote control of ICS-controUed

,

plant equipment. Plant personnel must then go to
Pumps are provided. One AFW pump is motor oper-
ated and the other is equipped with both a steam

locations throughout the plant to operate ICS.
turbine and an electric motor mounted on the samecontrolled equipment in a local, manual mode.

9
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shaft as the pump. AFW flow can be either automati- pump seals. Water to the makeup pump can be sup-
cally or manuaUy contrcIled using air. operated flow piled from either the makeup tank (MUT) or from the
conuel valves. The position of these yalves is con. borsted water storage tank (BWST). The MtrT is the
trolled by the ICS, Handwheels are provided that normal supply to the makeup pump through a motor-
enable the operator to operate the valves locally if
necessary. -

operated suction valve trom the MUT and a manual
pump section isolation valve. Upon acmation of
SFAS, the suction valve fmm the MUT closes to

-

E. Makeup /High Pressure inlection isolate the Mttr While the supply valves from the
System (Figure 7) BWST opn.

The makeup system is used to mainte.n reactor
coolant system (RCS) coolant inventory and to pro-
vide cooling and lubrication to the reactor roolant

.
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Attachment C the Emits in the plant technical speci0 cations, he
Earlier Events I ss f p wer resulted in the feedwater valves going

to the mid stroke position, which caused the reactor

During its first year of operation, Rancho Seco coolant system pressure to increasc causing e reactor

underwent several transients caused by loss of power scram. Subsequent oven:ooling cauwd recctor

to the integrated control system. As a result of these coolant system pressure to decrease causing safety

transients, the integrated control system was modified featmes actuation system actuation, which in tum

in 1975 to provide a redundant power supply. Lat'r caused auxillary feedwater to initiate. Thus, the
related events are described below, course and consequences of this eve at were very

similar to the December 26,1985 incident. The

A. Lightbulb Event on March 20,1978 cooldown in the January 1979 incider,t was not as*

severe as in the lightbulb incident. No changes were
A severt transient resulted from a loss of power made in the design of the integrated contml system or

to the non-nuclear instrumentation, which provides in procedures for loss of integrated control system
one input signal to the integrated control system. power,
During this event, which has come to be known ris
"the lightbulb incident," an operator was removing a
light bulb from a back-lighted push bunon in the C. BAW-1564 " Integrated Control System

'

control room. While handling the bulb, he dropped it Rollability Analysis," August 1979
into the cavity leR after removing the bulb retair.er. g g ggg,g
This caused a short cirew, in the non nuclear instru- Items, B&W performed a reliability analysis of the
ment power system and resulted in a mid-scale failure integrated contml system, as reponed in B AW 1564
of signals being sent to the integrated control system. The B&W tcport noted that the most prevalent mal-
The loss of non-nuclear instruments inidated a plant functions and failuits associated with the intei ra.ed
transient and caused the failure of control room c ntrol system were its power supplies. Specifically,

,

instrumentation usually used by operators to deter- the power supply is vulnenble to single failures with
mine plant conditions. Although the cocidown rate of signincant consequences. When the mpon was
the primary system was excessive--the plant cooled Prepared, approximately one-third of the reactor
down 300 degrees Fahrenheit in 80 minutes--the scmms at B&W-designed plant:. were caused by
operators were able to stabilize 'he plant. During the Problems associated with the integrated control a
event the safety features actuation system actuated system.

automatically because of low reactor coolant system
pressure. After reviewing the event, the utility D. Crystal River Event on February 26,
changed the light socket design and the size and 1980
configuration of fuses. New instrumentation inde-

In dds B&W duigned plant, the power supplypendent of the non nuclear instrument system was
monitor tripped the non nuclear instrument power

installed, and procedures for loss of the system were
prepared.

.
-

supplies causing instruments to fail to mid scale. In
response to the faulty instrument input, actions initi-

Th integrated control system power supply is ated by the integrated control system and non-nuclear
similar to thu non-nuclear instrument system power instrumentation controls resulted in plant transients
supply, particulady with respect to the role of the

and activation of safety systems. Some of the B&W
power supply monitor. However, similar changes designed plants, not including Rancho Seco, subse.
were not made to the integrated control system power quently made modifications to override closure of the
supply, and no proceduits were developed or training atmosphere dump valves upon loss of integrated
conducted for the loss ofintegrated control system connel system power.power.

E. NRC and industry Studies
B. Loss of integrated Control System other studies of the reliability of non nuclear
incident on January 5,1979 instrument and integrated contml systems and the

in this event, the loss of the integnted control consequences of their failure demonstrated the need
system resuhed in a reactor cooldown that exceeded for impmvenients and modifications. Rancho Seco

__.
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had not implemented an improvement recommended
in these studies, the installation of the emergency

transient, this system would take oveniding control of
aux 111ary feedwate: to prevent both overcooling andfeedwater initiation and conuel system. In a overfillin2 the steam generators,

.
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NUCLEAR REGULATORY COMMIS$10N O (* C1']D
.b

* 101 M ARIE ST E ET, N W. ~ ~

** ATLANT A, otoHGIA 30D3%' v /
MAR 2 a 1990 A...

Docket No. 50-424
nicense No. NPF-66

Georgia Power Company
ATIN: Mr. W. G. Hairston, III

Senior Vice President -
Nuclear Operations

P. O. Box 1295
Birmingham, AL 35201

Gentlemen:

SUBJECT: CCNF19MATION OF ACTION LETTER

On March 20, 1990, a Site Area Emergency was declared due to a loss of offsite

Because of the potential significar#.e of this incident to public health andpower with a concurrent loss of c7 site erergency diesel generator capability.
safety, the NRC's Executive Director for Operations has formed an Incident
Investigation Team (IIT) to investigate the circumstances surrounding theincident.

This llT will replace the Augmented Inspecticn Team (AIT) presently
on site in an orderly transfer of team authority. Unit I was in cold shutdownat the time of the incident for refueling. Unit 2 tripped from 100 percentpower.

This letter confirms the conversation on March 23 1990, between R. P. Mcdonald
and myscif , elated to this incident. With regard to the matters discussed, we
understand that you have agreed to cooperate with the !!T and you have taken or
will prompt 1; take the following actions necessary to support this investigation:
1. Unit I will not be taken critical until the Regional Administrator

is satisfied that appropriate corrective action has been taken and theplant can safely return to operation.
2.

Equipment involved in the incident may be quarantined by the IIT.
Personnel access to areas and equipment subject to this quarbntine
will be minim 1:ed, consistent with plant safety.

The 1icensee is responsible for quarantined equipment and can take action
involving this equipment it deems necessary to:

(1) echieve or maintainsafe plant
conditions, (2) prevent further equipment degradation, or

(3) test or inspect as required by the plant's Technical Specifications.
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Georgia Power Company 2-
MAR 2 31990-

To the maximum degree possible, these actions should be coordinated with
the llT. team leader in advance or- notificatica made as-soon as practical
The llT team leader may authorize a release, in_ whole or. in part, of those

-

.

areas or equipment subject to the quarantine upon a determination that the
11T has received lufficient information concerning the areas or equipment
requested tu be released _or to permit necessary troubleshooting of the
equipment, required testing or maintenance to be performed.

3.

All recoros or damaged equipment will be preserved intact that may berelated to the event and any surrounding circumstances that could assistin understanding the event.
Records-shall be retained for at least twoyears following the event whether or not required to be retained by--regulation or license condition.

'
4

The licenses will.make available to the IIT for questioning such individualsemployed b
of the ev(y the licensee or its consultants and contractors with knowledge

nt or its causes as the IIT deems necessary_for its investigation.
S._

The licensee will ensure that any investigation to be conducted by thelicensee or a third party- will not interfere with the IIT_ investigatior._

The licensee will advise the III of any investigation to be conducted by.-W_

the licensee or a third- part
promptly provided to the IIT.y. . Reports of such investigation-will be

Issuance of this confirmatory action letter does not preclude the issuance oft
on order formalizing your commitments.
for good cause. The-above commitments may be relaxed-
please call me immediately.If your _ understanding differs from that set forth above,

Sincerel; ,

f&t/sc
Stewart D. EbneterL
P.egional-Administrator

" -

CAL-50-424/90-01-

cc; _IIT Leader
NRC Office! Directors
Regional 1 Administrators-

(cc-; cont'd:- See page 3)
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Georgia Power Company
3 MAR 2 3 N

cc: R. P. Mcdonald
Executive Vice President-NuclearOperations
Georgia Power Company
P. O. Box 1295
Birmingham, AL 35201

C. K. McCoy
Vice President-Nuclear
Georgio Power Company
P. O. 1295

'

Birmingham, AL 35201

G. Bockhold, Jr.
General Manager, Nuclear Operations
Georgia Power Company
P. O. 1600
Waynesboro, GA 30830g

J. A. Bailey
Manager-Licensing
Georgia Power Company
P. O. Box 1295'
Binningham, AL 35201

Ernest L, Blake Esquire
Shaw, Pittman, Potts and
Trowbridge

2300 N Street, hw
Washington, D. C. 20037

J. E. Joiner, Esquire
Troutman, Sanders, Lockerman, and

Ashmore
'

1400 Candler Building
127 Peachtree Street, NE
Atlanta, GA 30303

D, Kirkland, III, Counsel
Office of the Consumer'sUtility Council
Suite 225, 32 Peachtree Street, NEAtlanta, GA 30302'^

>

Office of Phinning and Budget
Room 615B
270 Washington Street, SW
Atlanta, GA 30334

(cc cont'd - See page 4)

/
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Georgia Power Company
4 MAR 2 31990

Office of the County Comn.issioner
Burke Count
Waynesboro,y CommissionGA 30830

J. Leonard t ecbetter. Director
Environtrental Protection Division
Department of Natural Resources
205 Butler Street, SE, Suite 1252
Atlanta, GA 30334

Attorney General
Law Depertrnent
132 Judicial Building
Atlante, GA 30334

State of Georgia

>
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March 20.1990

El.!MINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE PN0-!!-90-16
,

sblic interest significance.is preliminary notification constitutes EARLY notice of events of POS$1BLE safety or
The information is as initially received without verif t-

cation or evaluation, and is basically all that is known by the Region II staff on t!)isdate.

FACILITY: Georgia Power Company
Licensee Emergency Classification:Vogtle Unit 1

Notification of Unusual EventDocket No. 50-424, 50-425 ~~Y~ AlertWaynesboro, GA
Site Area Emergency
General Energency.

~Not Applicable

SITE A'REA EMERGENCY AT'V0GTLE UNIT 1 LOSS OF 0FFSITE POWER
SUBJECT:

At 9:58 a.m., EST the licensee notified the NRC they were in a Site Area Emergency for
Unit I due to a loss of offsite power with a concurrent loss of onsite emergency dieselgenerator capability.
Unit I was in cold shutdown at the time of the incident for refueling.The loss of offsite power was caused by a truck accident onsite.
temperature peaked at 136'F and stabilized at 100'F ofter AC power was restored.Reactor coolant
The licensee has down
of onsite diesel power,gr&ded to an Alert at 10:15 a.m. EST based on restoration

it 2 was at 100 percent power at the time, tripped nomally, and was unaffected by thes of offsite problem cf Unit 1.

lon II has dispatched a team to the site headed by Li Reyes-

The State of Ceorgia has been notified.
{

,

This information is current as of 11:20 a.m. on 3/20/90.
CONTACT: S. Ebneter - 841-5089

_ DISTRIBUTION:

One White M' land Nat'lFlint North Bank Bldg Regions
MAIL T0: DCS (Original IE 34)Chaiman. Carr IRM Re torFIConsn. Roberts O!G Re ion 11 DOT (Transportation Only)

Comm. Rogers AEOD Region III FAX TO: IkPOConsn. Curtiss NRC Ops Ctr Region IV
Com. Remick LICENSEE (Corporate)
OGC Region V Ril Resident

*
-

-

OCA Nicholson_ Lane Phillips Bldg
GPA/SLITP/PA RES ACRS JEDO

lNRR L Street EW ~

NMS$ PDR X5EAP

.././.90 9 _ _ _ _
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March 21. '.990

QIMINARYNOTIFICATIONOFEVENT0RUNUSUALOCCURRENCEPNO-II-90-16A
>

Q preliminary notification corstitutes EARLY notice of events of POSSIBLE safety or
puolic interest significance. The information is as initially received without verifi-
cation or evaluation, and is basically all that is known by the Region II staff on this
date.

.

FAClllTY: Georgia Power Company Licensee Emergency Classification: '

Vogtle Unit 1 Notification of Unusual Event
Docket No. 50-424 x Alert
Waynesboro, GA Site Area Emergency

General Emergency
Not Applicable

SUBJECT: SITE AREA EMERGENCY AT V0GTLE UNIT 1 LOSS OF 0FFSITE POWER

CYT. the licensee secured from the Emergency classification after bothAt 12:47 .m
onsite and.offsite power was restored. There has been extensive news media coverage ofthe event. Region 11 Regional and Resident Inspectors are onsite reviewing the event.
Activities in Unit |are concentrated in filling the reactor coolant system.

A' preliminary sequence of events has been prepared by the NRC.

NOTE: All times c're presented in Central Standard Time (C3T).

nitial Conditions:

t 2 was at full power with no significant equipment inoperabilities.

Unit I was shut down for refueling, in Mode 6.
1/3 of the core being new, unirradiated fuel. Fuel had been reloaded with approximately

The Feactor had been snut down forapproximately 30 days; therefore, decay heat was not significant. The reactor head was inplace and torquing was in process.
Shutdown Cooling was in effect. Reactor Coolant Inventory was at Mid-Loop conditions.

The "B" Reserve Auxiliary Transformer (RAT) was inoperabledue to maintenance (oil chat.ge).
regularly scheduled maintenan,:e.

The "B" Diesel Generator was also inoperable due to

TIME ACTIVITY-

0820
Lubricant truck in the Unit I switchyard hits supporting tower for the 230 KV
feeder to the Unit 1 "A" RAT. The insulator fell off of the tower and,the "C". Phase connection was broken. This established a fault to ground. Abreakerin the 230 KV switchyard opened, effectively isolating power to the dnit 1 "A"RAT and the Unit 2 "B" RAT.

Turnine trip - Reactor trip on Unit 2 due te a protective relay actuating as aresult of the switchyard transient.
0821 Unit 1 Diesel Oenerator

manually started.
"A" starts and theh trips for unknown reason, and

1

s

Main Steam Line Isolation manually initiated Unit 2..

O Site Area Emergency declared - Unit 1.
0856 Headquarters Duty Officer notified of the event. Region tied into thenotification.

RDDNO H O b b
...
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March 22, 1990

1MINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE PNO-II-90-16B

I. preliminary notification constitutes EARLY notice of events of POSSIBLE safety or
public interest significance. The information is as initicily received without verifi-
cation or evaluation, and is basically all that is known by the Region 11 staff on this
date.

FAClllTY: Georgia Power Company Licensee Emergency Classification:
Vogtle Unit 1 Notification of Unusual Event
Docket No. 50-424 Alert
Waynesboro, GA _ Site Area Emergency

General Emergency
TNot Applicable

SUBJECT: AUGMENTID INSPECTION TEAM IS DISPATCHED TO V0GTLE UNIT 1

An Augmented Inspection Team is at the Vogtle site to review the event of Marc., 20, 1990,
which resulted in a Site Area Emergency when Unit 1 lost its offsite and onsite AC power.
The team is composed of members representing AE00, NRR, and Region 11. Extensive media
coverage continues.

Unit 2 is operating at 25 percent power after recovering from a reactor trip on March 20,
1990. ;

State of Georgia has been notified.

information is current as of 10:00 a.m. on 3/22/90j

CONTACT: S. Ebneter - 841-5089

,

-:q DISTRIBUTION:
i

One White M' land Nat'l
Flint Nor_th Bank Bldg Regions MAIL TO: OCS (Original IE 34)
Chainnan Carr TRM hegion I D0T (Transportation Only)
Comm. Roberts OlG Region 11
Com. Rogers AE0D Region 111 FAX T0; INPO

Comm. Curtiss NRC Ops Ctr Region IV LICENSEE (Corporate)-
Comm. Remick Region V RIl Resident
OGC
OCA Nicholson Lane _ Phillips Bldg
GPA/SLITP/PA RES ACR5

EDO J
NRR L Street EWW

NMSS POR KSTAP

OE

0: 03/22/90 0 12:30 P.M. TO REGIONS AND HQ
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i

- h (SL () 5 () M 1 ,

umsen



. __ _ __

.
-

.

. . . . . . . . . . . . .

.

g;&P]O-

.

-

.
-

- -

i - [EVINTNUMBERI
-

18024
.CILITY: V0 GILEUNIT: (1 ()() REGION: 2

NOTIFICATION DATE 03/20/90(1))W-4=LP,(2) W-4-LPRX TYPE: STATE: GA NOTIFICATION TIME: 09: 55 (ETEVENT DATE! 03/20/90 ;NRC NOTITIED BYt GASSER -

EVENT PTVEt
HQ CPS OFFICERI

JOHN MACKINNON IAST l%TE DATEt 03/20/90 )
08H0(C87

-

-

EMERGEl!CY CLASS
r

-

~

10 CFR SICTIONt CITE AREA EMERGENCY.,
--

AAEC 50.73(a)(1)(1)
-- NOTIFICATIONS

-

'

EHERGENCY DECLARED
-

-

.

UNIT
_ 'SCPAH CODE RX CRIT INIT FJR INITRXMODb CURR PWR

'

CURR RX MODE1 N N 0
0

_

~ __ -

EVENT TEXT

, ~ TTIAL PLANT STATUS BEFORE THE LCSS OF OFFSI!

.4ILIARY TPANSTORHER(RAT)OUT AND TCPN APART FOR HAINTENANCEWAS TAGGED OUT FOR HAINTENANCE,TE. POWER. THE"B" RESERVE ]

THE REACTOR VESSEL HEAD IS ON BUT IT IS NOT FULLY TENSIONREACTOR C00IANT SYSTEH TEMPERATURE WAS BEING MAINTAINED B, "A"PAT WAS SUPPLYING POWER TO UNIT 1,
"B" EDG TAGGED '

A TRUCK TOPPLED A TOWER OVER IN THE V0 GEL SWITCHYARD WHIC
Y RER COOLING, AND

!1 "A"

RAT 70 DEENERGIIE. THIS SENT A LOSS OF OFFSITE POW H CAUSED THE UNIT
ED.

"A" EDO. THE
"A" EDG STARTED THIN TRIPPED FOR UNXHER SIGNAL To UNIT 1THEY STARTED "A"

EDG USING A NORMAL START SIGNAL
'

OWN REASONS. AT 0841 CSTlLOW JACKE! WATER PRESSURE TO THE EDG. AT 0856 CST LICE, TME"A"
ZDG TRIPPED ON

STARTED THE EDG. THIS BYPASSED THE FLOW JACKET WATER PRESNSEE LOCALLY EMERGENCYj
i

!

CURRENTLY uA" EDG IS OPERATING PROPERLY AND IS SUPPLYING POWER TO THE "
'

TEMPERATURE INCREASED FROM 90F TO 136FTRAIN BUSES. DURING 36 HINUTES THAT THEY LOST OFP I
SURE SIGNAL. ,

i

A" |

. THIS MEANS THEY HAD A HEAT UP RATES TE Pob*ER REA0 TOR COOLANTOF 1.3 F/: tin. WHEN "A"
TRAIN BUSES WERE ENERGIZED FR

NOW) . EVENT WAS DOWNGRADED TO ALERT AT AT 6915 CST WHENRESTARTED 'A"TPAIN RHR PUHP AND COOLED RCS DONN TO 107OM THE "A" EDG THEY
VIA THE "A"

EDG, LICENSEE IS CLEARING THE TAGOUT 0NF(STABLE TEMPERATUREEST "B"
RAT WAA 9RRNERcI2ro. .

POWER WAS RESTORED

TRIP FROM 1004 POWER. ALL RODS FULLY INSERTED FULLTRANSIENT UNIT 1 CAUSED A LOSS OF THE UNIT 2 "Bi RAUurT * WAe nT 2u04 POWER WHEN VOLTAGETHE "B"
RAT, AT 1129

PLANT IS IN A STABLE NOT SHUTDOWN CONDITION .
t.

T. THIS CAUSED A REACTOR
Y INTO THE CORE AND THE

BUDLYING POWER TO UNIT 2"A" TRAIN.IS SUPPLYING POWER TO THE
"E"

TRAIN POWER SUPPLIES AN
. THE UNIT 2 "Bt

EDG STARTED AND
_

D THE "A" RAT IS STILL
.

-
.

.-

-

e

e

_..
_ _ . - - - - - " ' '



l. .

.

. . .

'. 6 . . smummagenesausammanu
. ..

+
'

: .J ' ,'
. 05 3-6 -9 e,-

-_=

.

. n j,, . .
}, **s.*

,.

I#
6 . k.', 4a

,'
.A -

..

,

L /; y

. j.[ D R A F T
rr' .

]

Qv , .

( f,:'7',NRC STAFF DISPATCHES AVGMENTED INSPECTION TEAM TO V0GTLE NUCLEAR POWER PLANT
~.:

W,. -
'

y

k'h'S (h.Y
%,i.y -. . m s*:%'h. :

- The Nuclear Regulatory Coninission staff has dispntched a special Augmented

Qi

t L ,[hW is s, ,%Inspectio'n Team (AIT) to Georgia Power Company's Vogtle nuclear power plant near* 7
C'/ Augusta, Georgia, where a' Site Area Emergency was declared for a period of time

s- s. :p ..; ,

py % .f 'on Tuesday, March 20, 1990, after a truck backed into a power pole, knocking out

[;wgw a sukj,h.QNfsite power to the plant's Unit I reactor.
[; NRC officials said the team, composed of inspectors from the agency's

Dk headquarters in Washingtoa, D.C. , and Region II office in Atlanta, would arrive
q r

\_,/]- at the plant on Thursday, March 22. They said the AIT would conduct an independent

evaluation of the sequence of events during the incident and the company's response.~

(
,

The special AIT inspectior, will be conducted in addition to inspections by NRC

' ., resident inspectors at the facility and those done by inspectors from the recional.

., , 3 7 - r . .,

t 3. office who responded to the event when it occurred.
.

. . .
'

The AIT will prepare a report of its findings, and copies will be made'

; -

available to the public as soon as the report is complete and ready for release.-

.
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U.S. NUCLEAR REGULATORY COMMISSION
STATUS SUMMARY

~ '
444t** REAL EVENT ******

SUMMARY NUMBER 1 DATE 20-Mar-90 SITE (TIME 10:56 EDT HQ TIME 10:4:
EVENT CLASSIFICATION: Al.ERT t

i as of 20-Mar -90 at 1Cs15 EDTNRC R$5PONSE !10DE: STANDDY h as of 20-Mar-90 at 11:05 ED1SUMM."<RY APPROVED BY DASE TEAM MANAGER: 5. Ebneter
STATUS:

.

This 15 an ovent at 1.he Vogtle Nuclcar
F1 ent. ' opor eled by Georga a PowerCompany. The Vogtle plant is located on

t.ho. Savannah Ri ver noar Augusta, Gd

At 9:58 a.m.'ESI the licanson esati fiedEmergency f or Uni t 1 due t.o a loss o+ ohi NRC thedi te powef wo"t i ain acon 50Ieilt.eiosoaof onsite emergency dissol wt
generator capability. 1he loss of of f sile powerwuu caused by a truel: accident onnite.

Unit. 1 wan in cold shutdown at thetime of the incident f or refueling with a stable re.cler cool an t. Lemperat.ur o
,o f 100 dogrees F. Ursit 2 was at 100% power at t.he time and has now ttippod.The licenseo has downgraded to an Alor t at 10:15 a.m. EST based on restoraltof onsi te wmergoncy di esel power.

Rogion 11 h s. di spatchad a Loans t.o the sste.;
50 Stato o+ Georgia has buois rioti fi ed.

i

_ . .
- . . . _ . , - - ~ - . . . -

- - End of S t .* t u r. Sunnu y text - - - - - - - - - - - - - - - - - - - - - -.
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0 5' 3 + 90
U.S.

NUCLEAR REGULA1CHY COMMIS510N5T41US SUMMARYf
'

****** REAL E V E i4 1 ***44*SUMMdRY NUMBER' ... _____. ... 2 DATE 20-Mat 90

EVENT CLASS!FICATION:.... ...__...... -~.... .SIIE._.......___I11ME 12: 30 ES HU l!ME 1*:3ALERT _ .
.. _ _ _ _ ..

0 E tJ
NRC RESPONSE MODE: STANDBY *s of

SUMMARY APPROVED BY BASE 1EAM MANAG|iR:20-Mar -90 *t tot LS ES I
__.

es of
S. Ebno t. et 20-Mar -90 at 11: 05 ESISTATUS:

Thi s i s an emu
Powsr Company.rgency esont at the Vootle Nucluer Plant opThe Vogtle plantAugusta, GA.

i s located on the Savannah Rivererated by Georg1snear
At 9:5S a.m.
Emsegency fores T the licenseo noti fi ed

Unit 1 cuet to a loss of t.hu NRC they wel e in a Si te AreToncite emergency diesel generator capabili tof f si to power with accuced by a truck accident onsite. concurrent ous ofthe loss of offsit
y.

thu incident f or refueling. Unit 1
Unit I reactor was in cold shutdown a.e pbwer ros

licLnsec has downgradod to endegrees F and stabilized at 100 degrees Ft t o timo ofcoolaut
ef ter AC powertemper 4 Lure poaked al 13e

,

onet te emargency diesel power . Alort at. 10:1b s m.
EST b= sod

was restored. Tho

on restoration of( 2 tripped from 10C'/. powe a t.L, j4

f not lose of f.sito powur.r the 1.1 mo o f th'a truck eccident, bu t. Un t L
At -.129 a.m.
continuing to restore power to buses.EST the of f si to .D transf ormer 4'

was re-energized wi th ef f or ts
Tho licensee has confirmed thatto anticipated at

No protecti ve action r ocommendations fno radioact.t ve r eleese hem occurred end nonethis time.
public are necesary at this time

.

or the
Ragion It has dispatched e

The States of Georg1 h team to the site headed by L. Royos
.

EPA have also been notifed.and South Carolina have been noti fied:ompcny in news briefings in Atlanta participate with Georgia Power
Region II will DOE, FEMA and.

and at the site later-,___.-----

----------- - End of Status Summary Text
today.

- ------- ~~ -~~---- -----
, '
i

(~
t
A

,

1
-

. m .. . . ..

. _



. -

- - ,,, z . ._ .

w ,.----- '7 > :_
.

_

. . . , . ~, m . ,. nan.a.c .. . ,

r M aligg g g; m im m e w w x. w f x..& w a gegr]3gr ar m
.

AInt diIElar6d!.htM8stlW$dt,ygdafter trucli hits tow;teript RW"
a......,j .g - sohoc cto..a.. .

ef'esec .

the plant's history Mealled.'A site . fbeling cyde and was nN ope)rp64.1.b . _.9:
> *Wr 40,L | ,4t,. ,

*** 8'00ad- UBy' John Winters ' ' ar a

N"- r= hinddent level'. _

sairwruer . . emergency is the second-most seri-P'; Unit 2, w!dch was operating at 100
f'r:Is. cared after on- and off ,
L

Vogtle Nuclear Power ; Plant's ous of four nuclearincidentlevels. ''' percent power, automatically shut
? "Ihesiteemergencywascalledat~"down after sensors detected the ysite powerto me (sectoris of -Unit I suffered a power loss early

hesday, automatic notification sys. 9:40 a.m., about 15 minutes after a electric power problem in Unit I. :4more than 15 minutes.

tems failed to work and backup pow.' construction sub.^ -ctor's truck . Unit 2 curftntly is in a " stable.a ~ d M O:15nACsa-*TM Win ''-o ,

erequipmenttookmorethan30 min. backed into a transmission support condition. Mr. McCoy said the reecf, #Mkdowngradod to* , ;,,-

utes to get r4arted. . . tower. knocking out power to Unit 1, forcould tiirrestarted by today. eiet Ws6 west of -~~~~~"~O.
There was no release of radiation said Ken McCoy, vice president of ' Some state and county officials @ nuclearincident Ws -

and no threat to piar.t employees or the Nuclear Vogtle Project for Georw were not notified of the problem for'. . afterenergencypoweris
surroundmg residents, according to gia Power. 'Ihe plant is .' near an hour because the au'M 'f6 to the reacspr le by..

Georgia Power Co. officials, al. Waynesboro. ,ja 1:47 p.sn. - The, ,,

l though the ihrst site emergency in Unit I was in the middle of a re- Please see 50TIFYING on EA '1
*
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Ehe Augusta dironicle

a A,otify m. g
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v
concerns
officials .

'

Coctinued from 1A t
e

phone systems didn't work and each
agency had to be notified one at a
time. De system is supposed to si-
multaneously send notifications and
information about mishaps to the
agencies. When it failed, a worker
hus to phme each agency and read
the information over the telephone. * * Wednesday, March 21.1990/ 5A- .

;*

"De notification didn't work'

properly " Mr. McCoy said. "It took-

looger than necessary. . . . That is
'

an area we are going to have to
"

e strengthez. . . . For some reason,
the -(automatic system) didn't
g..

Mr. McCoy also said that only
one persco was making the notifica i
tion calls and that the company was !

O looking into why more personnel 1
/ \ weren't used.V Ken Clark, a spokesman for thei Nuclear Regulatory Commission, b

which oversees commercial nuclear
'

. plants, said, "We have been satis- (*
fied with what Georgia Power has
dooe"in handling the incident. took 36 minutes. uate anyone." Mr. Porterfield said.

But Mr. Clark said his agency Durmg that 36-minute period, the "We were ta'bng freely with people
was revwwmg the situation to deter. water temperature in the reactor in. at Georgia Pcwer and there was no
mme whether anything nett to be creased from about 100 degrees to indication of any need (to evacuate
changed. NRC officials were non- 118 degrees, Mr. McCoy said. residents).committal about whether fines or It would have taken about 24 "Mostly we've been dealing with
specific changes would be required hours before the water boiled rumors,"he added.
until their investigation is cornplet- enough to begin melting fuel rods in , A site emergency is called whened.

the reactor core. But officials said on- and o!Tc:e reactor power is lost
Another problem occurred be- manual valves could have been for more thar:15 minutes.

cause backup power systems failed opened to allow water to flow by The site emergency was reducedto kick in promptly, gravity to the reactor core, keeping to an alert - the second least seri-
Unit 1 has four redundant power the fuel rods cool enough for several ous nuclear itedent level - at 10:15

sources - two transformers and two days or even weeks.
. a.m. The alert was canceled at 1:47diesel generators. "I'd like to commend the employ- p.m.

Because Unit -I was being re- ees for their prompt manner of ac. Mr. McCoy said Unit 1 is sched-
fueled, one transformer wu out of tion," said A.W. Dahlberg, president uled to restart April 9/ adding that
service to replace oil, and one diesel and chief executive officer for Geor- he didn't see any problem witt
generator also was down for an gia Power. "We annually have prac- meeting that schedule despite Tues
overhaul. Procedures allow those tice drills . . . they are good training day's accidest
systems to be shut down during a re- sessions, and they worked."
actor refueling. Earl Porterfield, director of the

But after the truck knocked out Burke County Emergency Manage-
the seccod transformer, the second ment Agency, was noUfled at 10:16

esel generator failed to start a.m.,36 minutes after the site emer-
romptly. An operator finally got gency was declared.
e secord generator started, but it "We didn't see any need to evac-

,

'
.

_
_ _ _ __

_ _ .. . . . . . . ..

_ - - - - - - - - - - - -- - -
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\ Wednesday, March 21,1990.

\

w v.

Ou: age a: Vog:le meanP!

momen" of fear for some:
wis6't'servingkW - Wi

kan Wrthe
.'i' "ByJohn Winters "

Avner DeLa!gle has "gettirig'"coclod?or'the buffet had*"We ran out d
3

ready & work Tuesday morning, hen one of his daughters calld ' hqld." ""gers a M'3ambur
a ""

him and said there was a problem at ' ' 'The'no'oh'rnsh wifth'e'
-

, ex
Vogt!e Nuclear Power Plant. ment of the day for Mr. DeLa!gle 4

11 eaded up being a busy day for bigger than the pdder cutage'afdla

Mr. DeLa!gle, who operates A&A

site emergenq$dn'n gigyyg' . (t
,4

Mlait Mart and Restaurant, approx. "It ready t bother a
imately,a mile from Plant Vogtle's all,".Mr. DeLa!g slaid h

here since Day I h.!,main gate. .- ; * i'-

cr .-The restarrant served about i Georgia Power trahf 1 iftwice its normal 100 custorners as" they hadit under ' ~
..

-

plant persormel.came over to est.L ' "

'Please see OlyfAG#d(C(.'
' ' ' ' " " * '

Without power, the plant's cafeteria" ~-
s, ;Ac, - .-; viit1,uWp, .. o , . n ,-

--w swa .
- ,

(
Outa ... ... ._..ts..,dr_a.m.mtm,J1 ge repor w,cnticism,

.. . - m - ;gqw-

,Continoed from 1A a _ wasn't any radiationleak and ei
But for some there were a

few scary momen,ts early on.
erybody was relieved." f- "E|

At Johnson's Beauty and Bar-
In Wapesboro, Judy lvey ber Shop in downtown Wayneo .| was at work as store manager of boro, Amy Kutrufis 'said ishe

i

the Golden Pantry whera cus 'r heardaboutiton hercarradioas|

tomer came in about noen and I she drove toward Augusta.trom
asked if she had heard the news. St. Simons, Ga. -9 %45 ** *

"I 6dn't know what had hap ' - "I heard there was noms sortpened," said Ms 1vey, who im- of crisis; but I wasn't too' wor *
mediately turned on the radio. "I ried," she said. "If it had been
thought we might be blown to something dangerous, the police
bits at Srst. 'Ihase things kind of '
scare you because people always would have been out to spus?g

tion. ,,to,tiow l_t ou} y,gopor.g r: Over. at Taylor's.' Drugs,' ~~ '~seem
,, - ple at the lunch counter,wpgh gr C mostly ' about ' misinformation

About the time,Ms.'Ivey was . . that origmaDy circulated yfg(
talking with 'the"custorner, her * ' they'd heard the plant was evam
sister-in-law, Sandra Ivey
in with the news. ", P [camCuated, then that it wasziGQ.$

-

,? -
-

Sandra Ivey~ hcaid aG'the'".n "I.was real busp;al CabI reaHy.ddn't bomer mm it,' soutage 1 - caused when a truck -
backed into a tower - on her car erine Pate. "If something hap-

1 Pens,it's going to get you . . .Butrado"
"I just caughtNtal1+Ad"of it is scary when'you stop;and,

O it. I heard the word ' evacuate, think about Rc - - -

and turned the radio up.
. "Mainly, ae just tried40 fig :\ "I remember thinking, 'Oh ure out what was r'eaD g' ji\

I Lord, it's our time'to go,' " she ' on," shudded. "We just ;ge:
! *

added. "But then~1. heard there to the radioN . , -;---

|

| *
.

v
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What caused the 1st 1A EDG trip?
.

Presently the cause of the trip is unknown. It is
suspected the jacket water pressure switch caused both
trips but this has not been determined. The ,

investigation is continuing. A special test is being
developed to duplicate the event ,and identify the causei

|
of the trip. '

1

What was the RWST Iv1 at the time of the SAE?

Approximately 78%

Which Accum iso valves were open/worke'd on?
,

At the time of the event only 1HV-8808D was being
worked on.

What (related) CVCS check valves were open for maint?
e

1-1208-U4-038 (Normal charging check valve) was open
,

*** 1-1201-U4-007 and 1-1201-U8-144 (RTD bypass
manifold isolation valves) were being worked but

the valves had not been brea|ched at the time of,

the event ***

What man / auto valves must be operated to gravity feed from
RWST?

There are several gravity feed paths, but with respect
to this event the valves that would have to be open to
gravity feed through RHR are 1HV ,8812A or 1HV-88128.

l
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SITE AREA EM RGENCY
D' - S -- /4 67 6)

'
.

'

EST TIMELINE

0900 Fuel truck entered protected area

0920 Lost of IA & 2B RAT due to switchyard accident
because fuel truck backed into insulator support

0920 Unit 2 Trip - unit stable
Unit 1 DG-1A started, tripped after running for 1.

minute 20 seconds. PEO dispatched to investigate
DG trip, SRO dispatched to investigate sequences.

*0921 Security Diesel started and loaded properly*

~'
0940 Site Area Emergency declared - Loss of power

0941 A train sequencer reset & D/G 1A Auto started and
tripped after running for 1 minute 10 seconds

'*0957 Start initial notification of SAE using SC Backup
ENN

0956 Local start of DG-1A - power to lE Bus, NSCW and
CCW pumps on A Train (onsite power restored)

0958 NRC operations center notified of SAE

6
+

p,

\ss Page 1
.

* Times are not confirmed
.

'

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J
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EST TIMELINE

1000 Started A Train RHR pump and placed it in the
shutdown cooling mode. At this time the maximum*

core exit T/C temperature was 4%27- Ilg* Q
PHe MJ isp pot. 132

1001 Page announcement to site (Site Area Emergency
Announcement)

h
1002 Security commenced accountability

l

1002 Security (PESB) notified by ED via communicator.

1003 Emergency Message 12 started
e

1005 General Office Operations Center (Birmingham)

A}^T
activated

c .

1009 Visitors Center initial notification (Public.

Information)

*1011 GPC Public Information in Atlanta notified by Ray
Harris

1013 Completed initial notifications to Aiken,
Allendale, Barnwell, SRS, S.C. (GEMA and BCEMA not
notified),

1013 TSC ENN communicator conducts roll call to test '
TSC equipment

u

'' b Page 2
.

.

* Times are not contirmed
'

. .
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.. ..

.

.. .. . .. .. _ _ _ - _ _ _ _ I



]
,.

. -'" yq.g

EST
, TIMELINE

Og 1015 Called GEMA on commercial _ phone numbers, did not
transmit message due to confusion by communicators

.
.

1015 George Bockhold relieves John Hopkins as EmergencyDirector. 12 Emergency Notification form approvedby ED,

,

1015 Site Area Emergency downgraded to Alert. DieselGenerator maintaining load.

} 1016 Initial notification made to Burke County EMA on-

commercial telephone

*1017 Alert Plant Page announcement made.,

_

1020 OSC Activitated

1022 EOF ENN communicator test ENN equipment from EOF
.

1026 TSC Activated

1030 Personnel dispatched to Met Tower to relay data

1034 Steam generator Primary manways secured

1035 EOF Standby Status

1035 Message 13 started by communicator in Control Room
(using BUENN)

gf/ Page 34

* Times are not confirmed

i
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EST
TIMELINE.

O
NL,) 1035 GEMA received notification message i 1 from South

Carolina EPD via FAX.

1038 Message 12 complete to all South Carolina Agencies

1040 Initial Notification completed to GEMA
,

1042 Containment Equipment hatch bolted

.

1046
Met Data from MET Tower building 10 meter height,8-9 mph: 68'-71*: Delta T = -2.0

*

1050
Radiation monitors information received fromPERMS: all normal

J
.

1050 Message 12 completed to Georgia

1050 Message 13 completed to All South Carolina
agencies.

1050 Corporate Office Birmingham contacts Public
Information - Atlanta with initial information

1055 ED departs Control Room to TSC.

1056 Message #2 completed to Burke County. ED at TSCand assumes duties and responsibilities.

-

Page 4

* Times are not confirmed

L
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EST TIMELINE.

1059 Message 13 completed to Georgia
.

|
l 1100 Briefing in TSC concerning accountability,

PA announcement made for non-essential personnel
to leave protected area and report to admin bldg
parking lot

1101 Containment personnel hatch interlocks set

1105 Message / 4 initiated by ENN cocmunicator in TSC
using Primary ENN for both Georgia and South-

Carolina ,

1112 Unit 2 in Mode 3e

1116 Message # 4 completed to All agencies by TSC ENN
communicator

1130 Unit 1B RAT has offsite power to hi-side

1135 Message #5 initiated by ENN co=runicator in TSC
|

1140 IBA03 energized from RAT 1B

'

1140 Pressurizer manway installed

1141 Message 15 completed by TSC comcunicator,

Page 5

* Times are not confirmed

s
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EST TIMELINE,

.j 3

k_,) 1143 All buses off of IBA03 energized

1159 Train B NSCW started

,

1203 Train B CCW pumps started

1205 Message / 6 initiated by TSC ENN communicator

i.

1212 Message f 6 completed by TSC ENN communicator

1222 TSC Briefing
,

1225 Public information 1 caves. EOF and returns to7s s
Visitor Center(v), ,

!

| 1229 TSC receives Status of personnel accountability

1231 Train B RHR pump started

|

| 1235 Message f 7 initiated by TSC ENN communicator

1238 RHR Train B place in shutdown cooling mode
RHR Train A placed in recirc

1241 Message / 7 completed to All agencies TSC ENN
communicator

,

'' Page 6

.

* Times are not confirmed
.
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- EST
*M TIMELINE

h) 1257
V 1AA0Z alternate incoming breaker closed to supply'

power form RAT 1B/paralled with D/G 1A.

A

1305 Message #8 initiated by TSC ENN communicator

f 1310 ED conference call to local agencies to discuss
termination of emergency

1313 Message f 8 completed to All agencies by TSC ENN
communicator

.

1313 Offsite power restored - plant in normal refuelingconfiguration
,,

.

1326 104 people unaccounted for by security
/^'N
'

1347 ' Emergency Terminated

1350 Message f 9 (Termination) initiated by TSC ENN
communicator

,

1356 Message f 9 completed to all agencies by TSC ENN
communicator

'

1400 News Release concerning termination of emergency

1430 Press Conference in Atlanta

1545 Joint News Release to Media

(
\j 1630 Press Conference at Vogtle

' '

Page 7

*Ti.mes are not confirmed,
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1500, 3/23.
,, VR-2

@Q 05- S-IS-- 9DSITEiAREA EMERGENCY
I '

t 3-20-90

EST TIMELINE

0900 Fuel truck entered protected area
-

0920 Losi of IA & 2B RAT due to switchyard accident
because fuel truck backed into insulator support

.

.

0920 Unit 2 Trip - unit stable
Unit 1 DG-1A started, tripped I minute 20 seconds
after breaker closure. PEO dispatched t)*

investigate DG trip SRO dispatched to investigate '
sequenceg.

- |
,

_ t

\- 0921 Security Diesel started and loaded properly

CM83 Du.a'G0940 Site Area Emergency 4 eclared g Loss of powerd

0941 A train sequencer reset & D/G 1A Auto started and
tripped 1 minute 10 seconds after breaker closure.

0957 S ar ,
i

n4tialnotificationofSAEusingSCBackup

ffhSS$5:f*?.fW|
.

0956 Locar start of DG-1A - pcVer to lE Bus, NSCW and
CCW pumps on A Train (onsite pc.wer restored)

0958 NRC operations center notified of SAE
( -

*

Page 1
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1500, 3/23 VR-2

.5 EST } TIMELINE.

g *

g 1000 Started A Train RHR pump and placed it in the
shutdown cooling mode. At this time the maximump -

'

core exit T/C temperature was 118' F., RHR inlet,

was 136' F.

|

1001 Page announcement to site (Site Area Emergency
Announcement)

.

1002 Security commenced accountability

Security (hESB)notifiedbyEDviacommunicator1002'

;
!

) >

( 1005 General Office Operations Center (Birmingham)
-

activated

1

1009 Visitors Center initial notification (PublicInformation)

1011 GPC Public Information in Atlanta notified by RayHarris

i cm ,;
1013 C6mpleted' initial notifications to Aiken,

111endale','Barnwell, SRS, S.C. (GEMA and BCEMA not
.

%otified) i
s .,1. e :; a-

-<~t.

1013 TSC ENN communicator conducts roll call to test
TSC equipment

'

Page 2

!

~
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VR-21500, 3/23
|

f' EST TIMELINE f
gret! j

l' 1015 Called GEMA on commercial phone numbers, did not
i
/ transmit message due to confusion by communicators

1015 George Bockh'old relieves John Hopkins as Emergency
Director. #2 Emergency Notification form approved

; by ED.
!

1015 ' Site Area Emergency downgraded to Alert. Diesel
Generator maintaining load.

1016 Initial notificat lon made to Burke County 'EMA on.
'

commercial telephone

*1017 Alert Plant Page announcement made.

1020 OSC Activitated

1022 EOF ENN communicator test ENN equipment from EOF

| 1026 TSC Activat d

& QEg
~

. -y .
_

1030
4_

rsonne dispatched to Met Tower to relay data
e .

'' NikQk': ''~ ,
:
; . - ~

j 1034 Steam generator Primary manways secured

|

.

1035 EOF Standby Status
'

-
.

1035 Message 13 started by communicetor in Control Room -
(using BUENN)

* Times are not confirmed
i.



.

1500, 3/23 VR-2
ZST TIMELINE

>

. 1035 GEMA received notification message i 1 from South
Carolina EPD via FAX

,,
.

.

1038 Message #2 complete to all South Carolina Agencies

1040 Initial Notification completed to CEMA

1042 Containment Equipment hatch bolted

1046 Met Data from HET Tower building 10 meter height,
8-9 mph 340's Delta T = -3.0

.
-

*

1050 Radiation monitors information received from j
,

O PERMS: all normal
.

1050 Message #2 completed to Georgia
H

|

1050 Message #3 completed to All South Carolina
agencies,

i
k

1050 Corporate Office Birmingham contact, Public
formation - Atlanta with initial information

L '

..
D

4 *

1055 .g arts Control Room to TSC..

' ly; M,'%,

1056 Mes'uage #2 & #3 completed to Burke County. ED at
TSC and assumes duties and responsibilities.

% -

;

Page 4

| .
,
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1500, 3/23 VR-2EST TIMELINE

1059 Hessage 13 completed to Georgia
.

1100 Briefing in TSC concerni'n
PA announcement made for' g accountability.non-essential personnel
to 1 cave protected area and report to admin b1dg
parking lot

1101 Containment personnel hatch interlocks set

1105 Hessage # 4 initiated by ENN communicator in TSC
using Primary ENN for both Georgia and South, -

Carolina

1112 Unit 2 in Mode 3
o

,

! 1116 Hessage / 4 completed to, All agencies by TSC ENN
| communicator

i

1130 Unit IB RAT has offsite power to hi-side
t

1135 l'es sage f 5 initiated by ENN ccvne.nicator in TSC

1140 IBA03 energized from RAT IB

! ..s
'

jtM
| .7. . .. A..
t 1140 't fragnizermanwayinstalled

,Y $${h%.-}fk;
1

Y-j'
1141 Mes. sage #5 completed by TSC communicator

Page 5

0 -

.
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1500, 3/23
VR-2

EST TIMELINE

1143 All buses off of IBA03 energized,

1159 Train B NSCW started d

I

1203 Train B CCW pumps started

1205 Message f 6 initiated by TSC ENN communicator

1212 Hessage 16 completed by TSC ENN communicator

+ 1222 TSC Briefing *

I
;

ha 1225 Public information manage'r leaves EOF and returnsV to Visitor Center'

1229 TSC receives Status of personnel accountability

1231 Train B RHR pump started

1235 ... Massage i 7 initiated by TSC ENN couruunicator

' :.

1238 . hin B place in shutdown cooling mode
ain A placed in recire

"*
_.

. '!
.

1241 Message i 7 completed to All agencies TSC ENN
communicator

% -

.

Page 6
.
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1500, 3/23
VR-2

EST
TIMELINE

1257
1AA0Z alternate incoming breaker closed to supply
power form RAT IB/paralled with D/G 1A,

P 1305 Hessage 18 initiated by TSC ENN communicator,

1310
.

ED conference call to local agencies to discuss
termination of emergency

1313 Message i 8 completed to All agencies by TSC Elm
communicator

.

1313
offsite power restored - plant in normal refuelingconfiguration

e

1326 104 people unaccounted for by security

CD
1347 Emergency Terminated -

g
1350

Message i 9 (Terminati h) initiated by TSC ENNcommunicator ir

?

{ 1356
Message i 9 completed to all agencies by TSC ENNcournunicator

,, *- -,

ja w(

1400 y
C lease concerning termination of emergency

1430 i ,, egg nference in Atlanta

1545 Joint News Release to Media
,

1630 Press Conference at Vogtle

Page 7

. . - . . . . . . . . .
" ' " ' '

'

'



__ - _ __ -

..

*
.

,

d.7- O b-/(s -h}
-

.

Al!1Nll@_

At Ill times, the licensee is responsible for quar antine d equipthen t and can
tale action involving this equipment it deems necessary to:

Achieve or maintain sefe plant condit:--
.

Prevent further equipment degradation. et-

Test or inspect, as required by the plant 's Technical Specifications.-
*

To the maximum degree possible, these actioni should be coordinated with the
Team Leader in advanca, or notification made at soon as possible.

Effective Times 241000 MAR 90

e

The Licensee is maintaining the following Itcat Guarantined:

1. Mid-Loop Instrumentation still connected.

Pfhns '
t

f titt Tower (To include the data transmits 20n connections).

4. POL Trucl. (Allow ble to use for norn.el del 2verlesi

5. Emergency Notification Networt (LNN) t ibt112 ce t 3 cin Procedures ex cluded )

6. 230 KV Insulator to Reserve Auxiliary Transformer 1A (Prolen on 20 Ner 90)

7.- All replaced CALGON Switches for 1A ! 10 Diesel Generators
|
|

L The following restrictions concerning blesel Generator troubleshooting, repair,
| And testing are agreed to:

1. Any component replacements will be concurred with by the loam Leader prior
to performing the work. All replaced components will be retained until
released by the Team Leader.

2. The following test procedures will be reviewed by the team prior to
parformances

a. IB UV Test
b. 16 UV Test (H1)
c. lA UV Test (H2)

-

.

.

,



' ,'
rj m

|: H&..
J

'I) e.
The fc' lowing tests will be announced to the teani leader, or

-

.

resentauve, 4 hours prior to initiation, a designated
pproved t. the Tearn Leader. 11 will not be perfornied until

'

" '
a.' : .2 Sequencer Test
b. O UV Test; c. ;4 UV Test (H1)
d. : UV Test (N2)
.

The follow; g personnel will not tale vacation untal approved by the 1eam Leader(normal 04* days are not res tricted):

41 Operations Irepartment Managementa.
b. G1 operators (licensed and non-12cented)

:tpartment who were on duty during the 20 Mar 2n the Operations90 event411 Egent Critique Team menibers,c.
,

e

|

,

1

!
I

t
|
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i

|
|
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C cD
POWER LEVEL / MODE.

Unit One was in Mode 6 at an approximate power of 100 Counts per seconds.
The reactor had been shutdown on 2-24-90 for a 45 day schedule refueling
outage. The reactor core reload had been completed and the reactor vessel
head was in place. Westinghouse had completed the initial pass to tension

.the reactor vessel head studs, and was awaiting pennission from the Control
Ro<x to begin the final tensioning. Reactor Coolant System (RCS) level was
being maintained at Mid-loop (187'-11") with 1A Residual Heat Removal (RHR)
pump in service for decay heat removal. RCS temperature was being maintained
at approximately 90"F degrees per the two connected incore thermal couples.
The Emergency Boration Water Source was the Reictor Water Storage Tank (RWST).
It was at 79% level (approx. 600,000 gallons) with a boron concentration
of 2457 ppm. The Emergency Boration Flow Path was from the RWST through
1A Centrifugal Charging Pump (CCP) and the alternate charging flow path via
1HY-8147. Both 1A and 10 Safety Injection (SI) pumps were capable of being
racked in and operated in the hot leg injection mode if needed.

INOPERABLE EQUIPENT/ABNORML SYSTEM ALIGNENT
'

There were many pieces of inoperable equipment and several abnormal
system configurations due to the refueling outage maintenance activities
in progress.

"1B" Diesel Generator (D/G) was out of service for a required 18 month
maintenance inspection. "1B" Reserve Auxiliary Transformer (RAT) had been
remved from service for an oil change. IBA03, the 'B" Train IE 4160 Volt
switchgear, was being power from "1A" RAT through its alternate supply breaker.
All Non-1E switchgear was being powered from the Unit Auxiliary Transformer
(UAT). 13417-1, " Main and Unit Auxiliary Transformer Backfeed to the 13.8KY
and 4160V Non-1E Busses" was used to establish power to INA01, INA04, and
1XA05.

x IB CCP was removed from service for various corrective maintenance work
orde rs. The Chemical and Volume Control System (CVCS) letdown flowpath had'<

been out service for various maintenance activities and was being aligned~

, : - for return to service.v

There were several RCS valves and manways open inside Containment.
The Accumulator #4 Isolation Valve (HV-88080) and the CVCS Normal Charging

i Check Valve (1-1208-06-036) were disassembled for repair. All Steam Generatord (S/G) Nozzle Dams had been removed, but only S/G's il and #4 had their primary
manways secured. Maintenance was in the process of restoring the primary
manways on S/G's #2 and f3. It was necessary to maintain the RCS level at4

mid-loop for the valve repairs and the S/G manway restorations. In addition
*

- the pressurizer manway was removed to provide a RCS vent path.
p
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i'. On March 20, 1990 at approximately 0900 Mr. Donnte Willhite entered the'

, , ( orotected area driving the fuel truck. His duties were to refuel air compressors
t., and welding machines staged around the site for the outage on Unit !. He has had'

"" these duties for the past three weeks.
i.

'

Mr. Willhite stated that in the past he had backe into the switchyard to
fuel the machines in this area. On this morning he pulled straight in, he checked. <

the welding machine that was in the area, it did not need fuel. He got back in-

' the fuel truck and was in the process of backing up when be hit the support holding
"C" phase insulator for the "A" Reserve Aux transformer, the insulator and linei

| fell to the ground tripping the transformer.

I'

|
!

.

,

e

!

,

|

i

*5 t '

|
+

'

.

,

;

4

r...___ r . _ , . . . , , _r,._, _ - ~ . . _ _ . , _ _ . .r.r,.. , , _ . . - _ _ , . . . _ _ . , _ _ . , ,.,_.w.m.,,_, _ _ , . , ...~_.~.-,y,,,___.,r ___



AWmAda umA me S_ A.m*anw--4-eaae A. 4.a+ And Q,,4 4h h ._4is _w hM ,_-aAm AhJ-4~,4+,Jh rE.L.4_3 r____A_4A,E-ia 3 +A WMM me-.4A44 m6a*C5A5 A44'-eu _ e4- A e d .E4..A&D.sh.-.4m.,r.A m A,b.w._.samaw_ .._._,n.

os-3-a0-90
y.gepw MoS1'"

--

,

.

9t6tw t '

'b 9 o 90 9 '2.o 6 $r9 ew - - '
.

tAlso
%x, wwwoRmts s i set and Low wor..

.

BR s_e v-te T R tPPG D Cou bM G A Los,S O Ft
U-\

C ow Dsr tow To JReuv $u,,,cN WT t owsR et w ?)f w &24
'

A CLGSS J &. 4 l(o O \1 90$bhND 4 Es-o v! l,

.

I / /

2^ t ' ! 'c \^-4 4 .BUMM Go@Lt'LO y#,

m: omme mms mm& . m m .m
e nt o m-r-i

hi b O bS % % E.k Tt E N E.k C.l*2 L C) T H RO V C.+l
___

T Rc+wstonattas{s n.p oowu _ tw un c }'

i u = m~ umm emay <

T RC+N 9 FeRots P._-3 ro Nou CL%s LE :

GUS.WS \ N%( ( K/ % 4- C4NO \WC-\-t E-
! J >

l es - M e t'~ E %D \J tV LT CVv0 Lufi.Q.SN-[- >

N ORfY1Fh._ PJt LkN NL6N C' * U N t.' T - % L. ~ \ ' %

U No 'l DJ D. c s st. Cw s.ReTA t.4 w0;_
*

U N L|. ._- ' 1 _ Q L S _ C v rf L T it D . N b ; ; r . !
i

, e te '

4 k%tD T !ht_ bG DSh \.i Gwi, -

,;R.y,$tr_t aw hus . % ei
T tk_s RribR, t L 6 T o P P a u t. D hrun.u ca_ _.

% Ne>J r s F4 R. ONtr-tj 9N h uNt/xct

F w cruewO e w a.o . ,,w u w tr- 2_ ,
.,

t v L t _. t v o t- G.s_ F-u R'cAMR DR A CPatwD t A/

TW hBRT-
- _ _ _ _. ._ _ _ .. _ _. _ _- __..-___._ _ . _ _._.



g __0j ' I, ' * e N e '
_ _ _ - _ - - - -

4

*'$**.

e
,

'

'

[s {.

9

G>Ub \%m 1O ECo ND -s:GrF C d
r L&E G.Re.c+t.eR C t.o %o Rs_p Cy(x tA TRLFPEDf

T t+L S Cc4us. E. a o goa_Q 'veLxt:M. r2_.
||j Co ego t tto tJ To Giar ( E-- Q> U$,__ L A*t %

,

h C4 C@tN 6 U w D E R N O\_XN G %-. D CA) %_-- ( S.m
m A
mi ff\Ctt.N ''CCtth)E D S LG AJbl. b W
iL B / t ter G twR cua c. Le G t.t_ 9s. t.r_tvu >
---

ws st met ewo. eu a c2e
O " ' ar '* ~' o " eo "- 2 '-- hc- ~~g ~mu<a.

9 tu y R--4 a es saw ami.Rcs2_to ugov c w
rm T. c.) 2.c+S he, t - hoRrrtca_-y
C.LCrb R D C o tJ-@K_T FE.N tLF C t~2 LD. C O OlhJV
cw es R. 6 sucowo3, %wamc+tt
Go LLNo i o_s GvRa_. u s_R.n.tz_o_c TRevgh_R N o,<.x.t. c-w D T%u to r-

~ " - '

-

b.[a C4tR. C6 FM % (4 A k, . .e2

*

.

*

h

i t cruto ' ou-c ce<voR g %t 09^ '
Q) (LEw ER C t2_.E__.- S tNf C_ c,_ D/c_ L S:>

{ CD&CLtdCJ C:) O w kJ FRd 0\ 'Cd TMP1

YN ab NDT DMI hJ blb D6 O "'C'- - w - ~Islaygds9m m a=5= = "- ,
.



-

.. . . ~ . . .; . . . ..

,

. - . ;. ..
.

f L. n | ;
'

-.

'
i

-

-

N TbkT Ob a.-N C 1 k L. bD k \10 '

h c,wc3 3 .~ wenR. ret _ cRtP., r at 5, . ,

:
} Y . $. ,,

.' L_c CLtt Tc> LC C.VJstD CO N O( Tt.o N Vhksu c wnu
- E tas_ bV GO u-D L TU' Al Lb hCET GA-N D

!

|I M L a w) T+ T' O QGh %O O C_. RKJ G R C l "7._Gj |t
.

< re .

]f!!, TM T W % T % __ 9 t_Prk k) C)/C. L C+ CX.Dt
. m-
" NDT Tb b'C' b6a d hTb *T N

,

h 'C RtD-

/hF T rzQ Tus_. T Rt9 0 9 ER cgro R.S
Cuc R,p_. C>s,s,9C+ct.tHiD ~Co R-M G.tN s TROL.-

-

% st ce ua N tt_s. rtca tre x e-s_ C%s s. os
T ti-fL ~~CRLh A-CCO Q.D LKJ C. 'CO 'Cd-G M '""T NEfS G;-VQ GL.\J h. rot.. /6-hJN V Nt.dtTo k$ bL ' t
ArwD tu tru o

v. - n. - % u v~ W~ o o a m e % c>.h t-Tc-na %u r s e t_ u n c w L.-

T \-YC'~ C&%[% \)0 C.ACN'cb hN. U TWb
- c entt ... sT %.up sR Nu.o9- ht>'

tp~ .u smam ca. %c
Gw'IM thio "Ch-Ny 9h es Ls.m 6trt+-
Gid@?

'~
: V,

u Rbl CE(T H-5. A v C u T- " C- E A N).

g - r a s t r. ov Ltc.u t3 .wo aut es.ty
9\5 2,.,e 'YOfL N U V OG %&T- EOW N

M %t4u.t+ .. % m ny C_gNs %x q_ 4
9e.,4ccr hw (%_ Tgss t od 9 L Lto

~

...



|u me r. -- - ,,. . . ,, - q . ;,,

~ '
'*

-
.,, , .,

4 *

4

O e> tm ' toos' Pcanoo or =
'

s og or N ccp., c4w D E t_v_ txRo mteaemtqu
% t_ay cner NoT M GN G _ E bJ oUG t4 r t.m E

tG E.N G.,C.t?-6 mxcru meos'W u^t Runyti h nw'bc
'cyrt47 NbT 9%Yttd ti. 4 %--cc4R-ttM C

|}j C:> tt PaPrL 'T_b D/G- T Bis Cou t-t:>
,jjj (Prev tD s_ - r t+Raf __ uv Ltkt+T b ON

~

71. O ._.c u rs y c a R c-vmo c tuo uv mc.ut_.t
...

TD C,,W F-r d W J a.:. 9u6ta-tw; L-

.$i
r at. h. c. s c h % c.s h v

(TOL C GL t utM c.sA T-Ay D e I;NtA C.t a tNL CdhDV m w sTL {
GAGG.t 2 tNL-wg._9cwsA gwg . T &L5 C.h @

'ToOtEuc h t.g, A w()b Td 1 ~~L D Q 7 D 1C4- kFLL.Q[A bRN L t2.E
~

psmw <_ r . .

%D p m utos_o g w a c uu c ata. sc u %e
- cb nNtR4tz_t GnR cwo casa s s e_r_e w og,.

C4+.dD M Q t+ tt.s- C cu_rs.s tw_. RN C.uve._

-to GTtvRT. t wg gappageo Q 4 @ @
~ ~ ~ ~ ~

D/atwao " p R t-to-s__

FL .' .
c OE. E>;) ttue Sw9eco-D-,

. .. SW Cru9 S rd._ A . V W C E _ D M
'

-

1.-_O C+0 5 Ch O cLs.tL.tv s O C+F-ta.R. |mm
O c+~o 'o a e. c *s * * cc~ ce= '

G T 04 T es_. \%ERu R %tLt?Ps.D C%c.D
bl C_tN c., i R.t?PtDi 1t D to %r s.Tc+Rrad j

-

D, ca e e t> u n. rw 4T Re t wt 1__e> C.u__ __ .



. - - - - , - . . - - - - - -

_

* > ., ,
4

- '
..

3. - ;

O st.ec u o +-s o t s ca<8 & o c+r - e- 4 <--

.

'

F< Amen A*O bre- D/6. vuucoR RriPRar ,

tu (ER E. )N T&E D/g bin- tR B h h t(ey,

9 s R 4 e w t t. b s9. E_. &t _q, o i N tam. c.: w c.ttue,
g % c crx .' m tw_, t w t e aw., Rtupettr- us + s.r

'

jij Tn s cc.t<_rer tu c+ ec A 5 4 .a % v su t _
ng
dti 'T D9 CtNNU b) CAh%k CASM. TQd ,. CC%U b Gmt

| O r @ ''t G -G. ""T* S L b C'4 + J D C.s K f t-Ro( b cr\,..

,

_ .o TM=>ra wto 4 Le cu_. e, e t. G w %R..
- -

(ctert Fvu c. tu,ss Ch c+br\ 4-1 stb * (Rr+tw, thO AArca
sarn<w ewa wmea %s e avau ruo
rLM_ awtwie. tenSL 9 Ru.? uRu_ er tt+ tug _

C\,)t'44tL IJ4C+ $ 4%vT \h l.% 95Lk TO%,.

TR@ % cLr % t kaT G P%4 . cwN o c;t.wa.rry
6 9; 9 S, 4. . "

tf rrt ttd C-YF--T A Tu.c_ ?_d
D[ liA j D c. L A tidh E t:c*-R.m r Oe

m < %. usco c. mua_Y.1,

S't .N h -e T ehJ 8 tH b . 't L rYL t5
G . M C L M Fz. Ch C-4 .L. % t'c+- R c tr. D G,+/D L_.o C+os.

C crtc+N uers-y Le o o cmo , .$o emyuuCu an rc r

we_ w <;;. crt amatwSv cu.c~eu;
;

h,,e

90 C t4 h crew c-w t_ - sa --- R @ s, mei_ -



1

-

., . . .
,

.. ~
- '' 'g, . ;

.

l

C, FouR tat 9s tu u_ t_ G,s B y 9tw.ssc> , % wasa.q.
,

At_t GM erRen s tu u.t 9a c:1~wvM t.@tr@ AwD
L t L L tv6 T E 1.2 Sy 90rbt E.O - D O R t h) 1
t tu arn tR CAN ty- Rvto h) D r Rt9 GLC4Rmf,

.

E tw.9 r R b evat_ c4 T " E )tutR.G. Krem(ctD V
jy D WRb t 9. nom GR7% M C.LNEL.ON rR.O L
[jj 9 cwa.L, D/c t.4 TaE oNLy c+LeMTs

$i T wt. cutJ rdt Roo o\ o9nRet td, C%M c.Ns_b
:::1

bk D kV N.) WGN LUI6 $ - b M tv Q,p,

cneuumru s, c+~ a t.uu u ou t w t- u w

l;o -~
om a- _ m

i G vPPL ttJ4 howa.R 'I b Le#-M1 4116 Gui. -

RsuR4h C+ue tRG-NLFoR.rrutR[hpl(bGV [ \ l Ab

Etu KA G.l2.G_D GNO % oc id b.s P9LY LNL
PowttR To U3,GW 3:, , 4t.h v , c LO-s-5, t cL

tTb-t N G, Gw - 12 57 Rerr i E>

.i. % L A- Ao2 Sv:$ GHVDW -

D[( jIS-s, Gb - tt::, PPE.O - '

' ~ 4..R dL Gb c-w o.o .ou xys uvmat.

l.N FeR m GdNJ TCo 9 E C M E_. C~4 Some LML._

te R c ttJG Q ttAJA Rd C) C. LA - (v GM,

c;L. tc+ Rca.o encHuunt-y FRe n cow rRot.b gc

4No ' I L E.D To T t+t. b s W D L.om>s_D!
~ Co Geo 6 K-w - D U RuJCL rrets nota Re-rk<



._

. . .. .f .
... ',~

', '7 !
-

,
,

O a.a-s 9ecsex <e m~ric-z-1.2 >shr
.

B Ncn o t.S c o w w s.c u . D fro t iAAd2. by
Rey r A*' CE.NeLR Ca2 s.O /-N t . 49 D

i T E- D T_6 \.,tAv2 h b- DLr6sL C.rtNLPR o(mww
tu C%. rRtPPED 5 m<tv Lc4x1A \*4

JJJ cucn s re-Rxs_D R w rJ F-oR b ou M >

[[j os t - e (4 ou,- t_ t.s._tw t. te --c we_. _. C RtD ;m
;;gj Cw o en e<vu rwy ,cR.tpp ac . Lcc cr O j

B mtA) - Grv O % tc+R ts_O rn.c+-rvu s-ty
r+M3 Qc4M Fofd. & 17 m. < N r W 7.2

'

rn G* u(M-y cRt PPaD . DuRwL ~ce-a|
m-Gove cou s c cr+R 7 .s wwo Rubw

D/G |DtO Aso Y ~li t cu-sC cRLPPED crR-.

s awa o~y- m r+t rouc.cu,~ . . . . -

~

k k ,

6rr- r_rd Te t.E'N 0 rb 4 s unAen C)/c t M- t5r

tvcAs_ktatusam@ Ch0,0 Ct t E.Fe LLeg.tht _, oU
,

..n.
3

. k* EN bO b D4bA.41 h
i

b bW%D 3 RCt<44 NRb Q "CkITA.

.c r ..
'T u G tkJ k "to . . LG,RerttokJ 4 wet:.3-ta . @) #1 woe 9 *Cr4

Nomu- L+ uO *,:st ~ ~ ~ tw v w a.w a C o w c a t._

s ma y _m . - ~m
stm %o t. e tw acu %= tta.

Ecu R OU T Q- P P-w rg_ ,

, . . . . - .
. . .

. . ..
.. _ _ _ _ - _ - J

.



|
. . . _

1

.'
o 9 3-a 1--9 0g 3c, ___

.! n |4 tU > 4W
--

Lt $4-
Deco : s. ha mw

--
-

. . . . .

ce me,a.
.. _ _ . .... c d o o : D. R. \'uxynen ss %g sg09.50 :

P. fr . Hum ph e.sg q f> cpar
.._

-. _ . 3
'

.
- --; loco : L. P. V'amit e a f Po

'

- . " ~ -

"'
lo :. c _so. R. B.. Seibzy a (>M %:M u.t.

. . . . . _.
- .I100 : K.A.Jiac.s W ceo (cdud 1- _.-.-_ .. iib o : .T.D.Ac. ate.. s w$ c x (psaase. %d_n

-

- .._{! T3'SO2 R.K.Feez cf. .. . .. [33 0 : D. I>c cejeu
,

.h .A isw$60,$ D(Hoo'. S. D a er m a.c i o %. 'b /e, 1 A _

s{
.---- ...

u-4 .. MSo J. P. cu s ors W.m@/ rsc'

Pe.' 15cc :
W . L . 3 c v . n ! - .' 2 _. " -n

m(n.wmn. .Ubb! T [ . .k C. E . |. _. 1 'Mr ffC( -

hMk hpbd'

p ,. ,,y.. --

ggr -

e.ggg . > s- - --

p.,,w. . . --
.

.. ,a, - w,.

. .g. _ _ g, ) ( - t147

. _ ..._ ___ 4 . gb W ,

g 9'.+ ?--._ _ . . .
'

-_ . . _ . (. . . . g.9 9q -

-

,

Q,.3 tl!. 3
* ' " % *_ ..bL . .

. ( g'?
1

.

4 . *;. |ngg p- -
.4 . .g.

, , y. g. .. i
?

m%
.

..r - Vi . ...

t1'::i .

-
'

~ - ,, ,s,f:-y <g i

.

i: ..._.5,w'
'.

..

c
-

.

_ D,; .
. .

. - . . . .-.,

. ~



I

M
'

: o s- 3-pa -9 0
'

-
. .

. ,

.

e

i(c...> i .' t <, c . . << ,4 J . . . - 3-rpr3 t, . i -W H EW "T~s C '2 -

t

/>$ $3 0 s*,e hs'A %UrY % Y P* / b TC AT L h (' e v U R *, b ) 66% $. .,

c .c ve m ,>s,s
. ty v., Ji u ev* .u , s s . .n . i . , m- ro

/IQ tut >5 o d b. Af sL b u d $. *

1

| '') & ilf 76.L $ s5 L s.os e r -e (2*44 A t4 s * =.) we" /A C L v. .or t~ *J J/ *.. o * f

-

h[ .
Q RtT*d*%T AHO G.oo f r, TH& M f v t' CG 75 C 5as. L ou ra E. f.X c t 3
ff
3 rae ,+ ~ .2.r t. ro y7 ,-ws , .v t- Ar. t > , .,0 .
}
4

'

;. .s m m < yu.1 run 4 u t. s3 c, <., re a ca.4 cc,

:s
=

, 0 0 $,1 $

h-;/
g 4

F

.

S

IVP.to a c ,..> ranr o e u .\.r.o o.,~. a s e u c - r a a ,. , r ,. :
' $Jcumrw w As v,v a w ,w a op c h n ar,6 s e ;:. 5,r c 4,te a \/

e- e u. . o<< r u esc.e A.,~ ..,c..,i., - s ,,a rc,, a o, s o. , o.r.z.

( $ Os.> v T * s '4 ** A4 Ton md'OeArt FYC r F.s A rro r4 TG $ s'L * s sN * * t.*' A*

C ors %s a.m . AT pmd as Ne l.rm.1. ru e s.

.

b hf$& h Y$k{fYL- h NY h.Y be $ ?

(.......- Pnc, at Aovaoaer.m mrs o4 .e n r n r.t.
A e c vv.s ro c, s, , 7 <. L L.tnn

3 v A s. v s r ,u.1 , f* A.1. s- t O. s ~< n m- o at. 0~a r u ea v, avs
; Ir ok

|D.N r"& 1 - A L C e. N TMO.% o 7v A T* *45 $ fk alt Y A *Lf.4.5.e

* S0mE P t o P< . E O.o 0 iv v r et a %.r ' To e ss n LL y 12iteA 3. .

; - '* '
h

,

, N Y e A h Q
,.

9_ ki

! ,p 4 % b$$ i 00 k$T f&L$ h Et $ G' N hlh< y 6'

&. *m a e e * , . . .
-

. .
.. . .

.

- _ _ - - - - - - - - - - - " - - - - - - - - - - - - - - ' - - - ' ^ ~



. . _ . . -. - -~

1

0

, . '
a

b.

0

.

O hM ! # h ! O . 8b| /f4 hh3 A b f

h A-o?A QAb ,

(* 5 g s, ., T t s / ~ rif: % L T,L A *. < n - CM f h Attb C ov' r~ r' 7",%%TAovsd

o a- <. e .s , , , 9 sare, FA s, c.L v. ? ,M c. v e n A mn* ci

ra r,,L e ss/ro,A r A,t c.s 5 Wirer r.v J r L. + 7 8 + 44 3 i' ^ i r 't 'I s'
3

C, p /e/ . , s. 4 7,6 ,s > ce 44.s 4J S /.a. J 'e /84 (*,4 * A *W O 6v Ad v
,

C 9 s% T on f a rt,. , Brirrau PAC s' Ad 14 so vs f.~' e'.1 rs stars) O e 4 J. roseo b.

*
?f'L b e NN e' < Os b Ner 5 L on nf r ** fo L *4 C 40 J L* * k' eLN O [?tM rit96-

'
sirr / P.A. ( Sos v,<va - h crt*,n c A w Arlove'es OA 1*m ?vsen dt's

ap se As .va .,iu scoos .r re,u s e a. o.~ r o a. <. r< s % ro e s-

Oi

c c.r. v.t a . , , ~o s. .%. . ,4 . . e a r., ~. . . >
l
t

|

| '
'

* war c 4,a e,< , , c.4.. , v.s c. + osc ,a o, y e .. ., c

F e.L m b e Tr1 ru e > T ca$fs To/ f .e v5fO .a ,eAo t r vis G G r;
i

o hhm 8 k $ ' '

{
'

&*/ Mf L H W A .5 6,3 #.3 I,1 5em d (8547 7#4TP C 4 c' /V 4 m (T 5

SC DTMr C A $ t* b 'rMf*., Os a rYQV. ful.5 7" JfCanorH %C.o w h

HA s! d TC D iLe Pa t.W t-,5 7" ' O E e'e r i Tisf4 eo.w O dd vns a.r

[$0LvTiy4- 7dcAC,1sE Tst A e W ,a 4- Od FOM 4 v $ 4:,'3 43 V

,z w . a a a.s , ~.a n. ~ .. v~e ,~, n,, , ..,. a ,u v,a

c.at . )td rse , osc Ano
|

|
'

* L /M4 C Am eekr$ _ a /' ps. A r33 d 6 o q s- rw .t .1 to Ter ro 6 40s <*-

L r ,<.( n.s e , avr.c, a ,, r o -, a or r- r,- e

sV o ~ >. s a reed 0 Tr< e.s y e c,4 mes/ o r*f o c atr ro r% s.t > s Mao
. .

'4,'

s



nat --,.-.au a.a >-_nu-, -m. e 4 A-4ak-oL-4 > ^iL-- J J-- s<Ma =-L- s-m +A-w k ,s4- ck-- m e- 1 =~~L - , " > ~ D - J ---a 1

0

0
9g

0 g

* be,0LaA/S$ gr $|4w\.s, : s A Ts C be t* =c $w AP O .~~ bl .e . . ,s

/( p), &<* * # a f * * O hb#h M **''W ['b I 1r * I e ( '' D 'I* I N )som *

s' +' s. '.*e 1*, *;rf rs*sm 7, es s s' J * b+ % * .Os oes' tid ) CE''.'LSTm -. ,

e

81 4* .' TJ s'. . A w . c. 3 * w j. s t. S .% . T i . 4 - 4> m ,1, 3 r ,. , % 4 g
-,

.

. + < <* o - )s. ,,,s., . > . 3 r.% vo s rv.ro .) e e- e.m ^ **

* IMtb [*v h % re n tes A Tb4/3 T A sse % l-Q ?*?'L 30 * %' (.- Id t't. * A ra knd -

df,M c AL e c.m s n o). ~ t v 4 w oe s ( s ~ 'h. .r t i Ao a refd 5 fav'r

raf w 13 A s a. Ov7 ##G /1e r/. { 6 6 L v Y ss d * O f T Yt-% TM D + *'t ** H

44vs C . 1. , 0,% T.5 C . rW Au/>S k, r w s 7.s s vanr

N"bs$|// b).169 A ~ n F A 6N l'O A T* C 0 05

I

(

. . - -. .



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _-__ -.

w. -

e:c. ~ < '
igf .

OC The plant was at midioop when the accident occurred. Several work orders
\ were in progress at the time. Instructions were given to complete the following

, tasks prior to leaving containment;

IHV-SB080 (M40 1C808316) was reassembled and the bonnet bolts were tightened down.
This is the SIS Accumulator #4 iseldion valve, ,

.,W- 1 1208-U6-036 (HWO 1890528f) was reassembled, the bonnet was tightened down This
gt' g,is CYCS Charging RCS tcap #1 Inlet Check Valve.
;f .,

.

a The pressurizer primary manway was put in place and the nuts hammered tight (HJ0,

'j g, g* : 18906594).: .

4 - | Stean Generators #2 & #3 manwcys were put in place and nuts hammered tight (R40's
18906589 & 18906588),-

Other crews' were sent in containmer.t to close the equipments. hatch (MWO 18906592)1

and reinstall the interlocks on the personnel air lock (HWO 18906593).

All work was accomplished and Maintenance personnel out of containment by~

1150 EST.
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Shortly af ter the Lers of Power, : John Hopkins directed Ron LeGrand
,

to evacuate CNHT in a+

controlled, orderly .nanner. He also directedMike lackey to " button-up" the mid-loop work. The pressurizer manway
was to be left off to provide a RCS -vent path. John realized he had,..

a given conflicting instructions to Ron+ and Mike. John called Ron back;'

and informed him of the work that was to continue inside Containment.
;

?
E. S^! A communications error led Ron to believe that all RCS openings,

? f;4 _
including the pressurizer manway should be secured. Power had beenihS restored and RiiR cooling reestablished when it was announced that the'

'

pressurizer manway was secured. George Bockhold, who by now had assumedW" the E.D. position, decided not to remove the manway because the plantA was stable.
)
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" Evaluate the performance c,1 the control room operators trnd other kt:y plant
{ personnel who responded to the event, to include at leat . LCS heatup and
t potential contairement challenges. Conduct interviews as necessary to ascertain

-

both strengibt and weaknestes, on personnel training, adequacy of procedures,
management control and communications during the event."

Progress:

| 3-22-90
l

Made arrangements.to interview the operations personnel that were involved in'

the event. These included he tot trol room operators and shift supervisor
present in the control room. the _init tupervisors and shtit superintendent. and
other shiit supervisors who were pretent because of the ongoing outege work and
that took part in the event. We slated our need to speak with licensee
personnel (1) who were responsibit for maintenante work prior to and during the
eJent and (2) who were responsibit for trainina, particularly in lott, of poweri

! and loss of idlR events.

Inspected the switchyard location where the fuel truct tallided with the power
ce support. Inspected the unit 1 "A" diesel generator room.

| 23-90
1

Inspected the con trol room and ins trumenta tion used dur ing the event.

Conducted interviews of the follouing licensee personnel:

D.R. Vineyard - SS outage tupport
P.A. Humphrey - It0P cont rol roca operator
L.P. Nannier Reactor operator-

R.D. Snider linit shif t supervisor-

K.A. Johns - Ex t ra CR0 (CH/D'J comniuni ca tionc)
J.W. Acree Shift superviso- (outage support)-

R.K. Pope - " " " "

D. DeLoach - Plant equipment operator (diesel generator)
5. Whitman " " " " *-

J.P. Cash Operations superintendent /IUC-

W.L. liurmeister - " " "

J.D. Hopkins - Senior SRO (shift superinicodent)

Inspected the unit 1 "A" diesel generator room with the two PE0's that had been
interviewed.

V - 'i- i i,i . . . . . . . . . . . . . . . _ . . _ - - - ' - - - - - - - ~ ~ ~ - - ~ ~ ^-~~ -" - ~ ~
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EVALUATION OF POTENTIAL EXpl0$!0N IN THE V0GTLE SWITCHYARD

DWMEll&
This study evaluates the impact of a support services vehicle in the
switchyard either vurnin; or exploding. This truck is postulated to carry
materials which are normally used in servicing motorized equipment. A

materials:pport services vehicle is assumed to carry the following
typical su

Gasoline 100 Gal.
Diesel fuel 300 Gal.
Waste Oil 100 Gal.
Water 100 Gal.
Antifreeze 50 Gal. ,

f68 Hydraulic fluid 100 Gal. '

Transmission Fluid 100 Gal.
Grease 50 Gal.
Motor 011 100 Gal.
Gear Oil 100 Gal.
#32 Hydraulic 011 50 Cal.

Two scenarios are evaluated. The first scenario places the typical
vehicle at the same location as the truck which was involved in the March
20, 1990 cvent. The second scenario ) laces the typical vehicle in the
electrically worst case location of t e switchyard (i.e. potential
simultaneous damye to the greatest number of electrical trains), for
each scenario the following events are considered.

flP1 All combustible materials on the typical vehicle are
consumed in a fire

EXPLOS!ON 1. Realistic case 5 gallons of gasoline vapor in free air
explosion with fire of remaining material.

2. Worst Case 100 gallon gasoline tank full of vapor
at the upper combustible limit (approx. 8 gal, of
vaporized gasoline) explosion witicut tank mitigation of
blast with fire of remaining material.

For the worst case event the evaluation established a defined area of
affect as shown on the attached sketch fl. The evaluation then considered
the damage to equipment located within these areas and determined the
impact to plant capabilities, and analyzed the ability to mitigate the
effects of the damage and bring the plant to a safe orderly shutdown in
accordance with the design bases. With the exception of the March 20, 1990
event the evaluation considers that the plant is operating at 100% power
in its normal design configuration. All equipment is considered
operational prior to the event.
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CONC 1MJMS1

The evaluation concludes that for each postulated event the )rotection of
the health and safety of the public is maintained and that tie plant can
be shutdown in an orderly manner as previously analyzed in the design
bates of the plant. A sumary of the evaluation for cath event is
attached.

|
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EVENT EVALUATION f I

DESC9,lP110H1

Specified truck located at site of March 20, 1910 event (see
sketch #1)
Sparks from damaged cables ignite combustible uterial on truck
enveloping the truck and load in flames.
Combustible material is assumed to be released and oxidized on
location.
Combustible material quantities are essumed to be actual truck
inventories (seeattachment#1)

RUULIS1

The total BTUs rolossed from ire =103.451.800
Phase 3 conductor is ap)roxincitely 16 feet abon truck bed (fire
base). full effect of ient from fire will be radiated to
conductor / insulator. (Flame height approximately 28 ft. based on
data presented for gasoline in the lim @.0019f f_in ErkitI112D
[nginetrla2 by the SFPE.)
Offsite source lines are approximately 50 ft. above truck bed
(fire base and would be effected by heat from fire.
Protective) relays from offsite source I would clear phase to
ground fault.

The following equipment would be lost:

Offsite source $1 RAI INXRA and 2HXRB

ANALY$15 Of RESULTSi

No impact to Safe Shutdown of plant due to availability of second
source of offsite power
Protective relays would clear faults.
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EVENT EVALUATION f 2
-

ESCRipTIONt

i

Typical vehicle located at site of March 20,1990 event (see
sketch #1
5 gallon s) pill vaporized locally

- Sparks from damaged cables ignite vaporized gasoline in a local
free air explosion of spilled materials and fire involves
remaining combustible materials on the vehicle.
Combustible materials, except 5 gallons of spilled gasoline, is
assumed to oxidize on location.

,

Combustible material quantities are assumed to be actual vehicle
e

inventories described in event fl..
;

- Safe standoff distances are derived from NUREG/CR 2462. CAgacity i

of Nuclear EQWir P.lADt Structures .19 Et111111111 Loadin m |September 1983.
|

KEILII.t

- The 5 gallon gasoline free air explosion is approximately'

equivalent to 75 pounds of TNT.
The explosion evaluation is enveloped by the event evaluation #3 .

:explosion.
The fire damage is enveloped by the event evaluation #1 and #3 3

fires. |
Event evaluation #3 results in greater >otential to damage ;equipment and is the controlling event >ased on loss of both Ioff site power sources. '

ANALYSIS OF RESULTS:

See event evaluation #3

[

:

_ . . . . . . _ . _ . _ . . . _ _ _ . . . . _ . . _ , . . . . . . _ , - _ _ . . _ ~ _ - _ _ . . ~ . , _ _ . _ , . . _ . _ . _ . . - . . _ , . _ . . _ _ . . . . . , . . . , . , - . . ~ . .
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EYtNT EVALUATION $3

DLTCRIPTION:

Typical vehicle located at the site of the March 20,1990 event
(see sketch #1)
Gasoline tank filled with gasoline vapor at the maximum-
combustible limits.-

- Combustible material quantities are assumed to be actual truck
inventories see event evaluation #1
Sparks from damaged cables ignite gasoline vapor msulting in an
explosion
No credit is taken for mitigating effects of tank wall on-
explosion area of effect
Actual inventories (see event evaluation #1) of remaining
combustible satorials are assumed to burn locally

- Safe standoff distances are derived from NUREG/CR 2462, Caoacity-
M Huclear Ennar ElAnt structures In kemist 111 1tsadtnas.
September 1983.

RISMLIit -

.The 100 gallon gasoline. tank filled with vapor at the upper '

combustible limit yields approximately eight gallons of gasoline
or an equivalent 135 pounds of TNT.
Safe standoff distance is-approximately 133 feet for a-structure
with ductility of 3.0 and fp of 54.

- Reserve auxiliary transformers (RAT) INXRA and 2NXRB are located
within the safe standoff distance and are thus considered _ damaged
resulting in loss of off site power source #1 to Ustts 1 and 2.
Fire damage is enveloped by event evalution #1 and results in no '

equipment losses beyond those of the initiating event or the
resulting postulated explosion.

AfiALYSli E RESULTS:

This event is enveloped by event evaluation f 6. See analysis of
results event evaluation #6.
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EVENT EVALUATION #4 '

,

DESCRIPTION: -

c

Same as event evaluation #1 except as follows.
- Combustible material quantities are as specified for a typical

service vehicle in the evaluation description. '

Typical vehicle located as shown on sketch #1 ' Worst Case'
location.

RESULTS1
'

. Same as event evaluation #1 except for slight higher 81U rates.
- Depending on fire pattern both off sight power sources could be

,

lost via fire in trenches and damage to overhead lines.

AJELYSIS OF RESULTil

- See event evaluation #6. Event evaluation f6 enveloping of
Worst case events.

,

_ __ _ . _ - . _ . _ _ - . . _ _ _ ._ _ _ _ _ . _ . _ -
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Sue as event evaluation #2 except as follows.
Combustible material quantities are as specified for the typical
service vehicle in the evaluation description.
Typical vehicle located at worst case location as shown on
sketch fl. !

)ItfSULTS

The 5 gallon free air explosion is approximately equivalent to
75 pounds of TNT.
The explosion evaluation is enveloped by event evaluations #4
explosion.- ;

The fire damage is enveloped by event evaluations #4 6nd #6
fire $. |

- Event evaluation #6 results in greater potential to damage
equipment and is the controlling worst case location event based ~

;

cn loss of both off site power sources.
6Mily.51s or Rtsutis:

Seo event evaluation #6.

.

4
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EVENT EVAltlATION #6

DESCRlRIM1

Same as event evaluation #3 except as follows.
Combustible quantities are as specified for a typical service
vehicle in the evaluation description.
Typical vehicle located at worst case location as shown on
$ Ketch fl.

RESULTSt

Explosion approximately equivalent to 135 pounds of TWT.
Safe standoff 133 Ft. foru 30 and- All equipment located within safe s&, 54.
damaged. fandoff distance is assumed

- Insulators located within the safe standoff distance are assumed
to fail resulting in the loss of electrical circuits (lines) due

-

to phase to ground faults being cleared by the respective
protective relaying systems.
The following equi

> ment systems could be taken out of service bythe operation of tie protective relaying:
off site source #1 RAT INXRA and RAT 2NXRBoff site source #2 RAT INXRB and RAT 2NIRA
Unit 1 Main Transformer VATS
Unit 2 Main Transformer UATS

- The fire damage is enveloped by event evaluatiot #4 and the
explosion damage.

AMf tYSis 0F RESULTS1

Failure modes and effects analysis (FSAR Table.3.13
of preferred power from the off site power supply sys)ter (off site sourceof the loss

1 or 2) indicates no effect on system safety function capability. A
mcaentary loss of power will be seen by the safety related equipment as th
associated diesel generator is started by the related sequence.

Loss of voltage (loss of the preferred power source)lis sensed by fourur.dervoltage devices. Two out of four undervoltage ogic trip the
incoming preferred power source to isolate the ofety systems, start the
diesel generator and sequence the safety relat6G ionds on to theelectrical distribution system.
the public through an orderly plant shutdown in accordance plant designHence protecting the health and safety ofbases.

__
.

- _ _ - - _ _ - - . - - |
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ATTACHf4ENT #1

Liquid Gallons Ib/ gal Lbs. Blu/lb Blu's

iGasotm i 94 I 5.7 | 535.8 21000 11251800
.Diego Fuct C 204 73| 1927.2 20000 38544000
[ Waste Oil (Tank Empty) ! 0 7.6 i 0 20000 0W_ ater 40 N/A 0 0 0
Antifreeze 16 N/A 0 0 0
860 Itycraulic Fluid 100 7.6 760 20000 16200000
Tranetniasion Fluid 80 7.6 608 20000 12160000

,

Grease 10 7.6 136.8 20000 2736000 i

}totor Oil 65 7.6 4S4 20000 9880000
Goar OE 65 7.6 4 94 20000 9880000
#32 Hydraulic Oil 25 7.6 _190 20000 3800000

Total Btu's Released 103451800

|



" "

ij- . ., .

'

!
. .

9-I4 ' 90 161!E IDt!O & CO-UO3TLE TEL IC11-205-&77-?E&5 tit $4 Fil I:, .

,

.

gu. 3;. , 1i

5 a'

| @x

S hD |E
. ~

1 ;-
'

. .

u.eos, i a}74# ss r g b8
.

En
i - f k l *

g ~' grp + - pau.

-
""" ,

., , u. n1 ~-
> wm

& ",^ pt k
" -

|
a, is o_

, pg-

--. , j'.
y

E$
,..""

g

%J .y.,
& ;<

5 s.

E
!w|$)5 y5? !

- . . . ,

-.k ~

, 9e d.s

3
-

1 $
.

,

ki
'-. .

anuu; I )"

#w 6::
/ J S s, %'

..

. N;,;2{F
..

,,

E ,e l

s of
~

8 f t. f f u n

%+ sy
-,

'

p w-gu, ,i \ KJ2% ,,

L J |, / i
-

i

wey!gi
.

ap P ,~>'~s

7'Rj / gi
si g 4gD ,: j3

-

,1

(om * ~% -n p,n...,

>!:'yV, r;s : s
||}x

eu,~g
n9( s k b' 0 * / :-s !..

d3|wy' Id
,

'

/ y'
- e
# \.

,.

.

.M1h,

M[gxL.
/ ?W > ... ,' ~ l'

,-

L Ip ~
,

ky.,p y
...

c, ,- . .- ,

p,,,,,aa c.u, ;,,).s wrm g '

h $99@3 1~a '

,

s
- - . .. . . - . -- .



'.. m to n in:o ec. cs no,eyp,,, .efgpay - qvicg;.

';LCLEAR PLANT SUPPORT V0GT.! 0 7 - 0 4 - ). c( o' l';VERNESS BUILDING 42 ROOM ??0
;

{ inecopy rop
:

EWO #;
I

i

s TELECOPY NO: 205/877-7149 VERIFICATION NO. 205/868-5258
OR 205/877-7849j

TELECOPY OPERATOR: YVONNE COLVIN/DENISE LONG3 ,

i

f EQUlPMENT: OMNIFAX 099 !

~/ O ~ )dDATE:

TELECOPY TO:- MMM M6I 7 0 / U Il - 4 d .T V
^ '

/-

LOCAT10N: _ -

-

2NUMBER OF PAGES ATTACHED:- (NOT COUNTING COVER SHEET) .

THIS TELECOPY SENT FROM: CLI M M/LLEt2 '

,

EXT: M

SPECIAL INSTRUCTIONS: _-

.

0136v

- . . --.._._.-....-.a --..-.-. -



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

i m to ,o ii,:e oc( in sootus e.e:

..

EVENT EVALUATION #1

DESCRIPTION:

Typical vehicle located at site of March 20, 1990 event (seesketch
#2)

- 5 gallon spill vaporized locally
Sparks from damaged cables ignite vaporized gasoline in a local free
air explosion of spilled materials and fire involves remaining
combustible materials on the vehicle

- Combustible materials, except 5 gallons of spilled gasoline, is
assumed to oxidize on location

- Combustible material quantities are assumed to be actual vehicle
inventories described in event #1
Safe standoff distances are derived from NUREG/CR-2462. CaDacity of

-

thelear Power Plant Structures to Resist Blast Loadinos. September
1983

Results

The 5 gallon gasoline free air explosion is approximately equivalent
to 75 pounds of TNT
Safe standoff distance is approximately 108 ft for a structure with
ductility of 3.0 and fx
Offsite source 1 which

of 54
feedsreserveauxiliarytransformers(RAT)

1NXRA and 2NXRB is located within the safe standoff dist.nce and is
thus considered damaged resulting in loss of off site power source #1
to Units 1 and .?.
The total BTUs released from fire - 103,451,800

Phase 3 conductor is a) proximately 16 feet above truck bed (ductor/fire
base). Full effect of 1est from fire will be radiated to con
insulator. (Flame height asproximately 28 feet based on data
presented for gasoline in tie lign@gok of Fire Protection Enoineerino
bytheSFPE.)

- Offsite source lines are approximately 50 feet above truck bed (fire
base) and would be effected by heat from fire.

- Protection relays from offsite source 1 would clear phase to ground
fault.

The following equipment would be lost:

Offsite source #1 - RAT INXRA and 2NXRB

ANALYSIS OF RESULTS:

Failuremodesandeffectsanalysis(FSARTable3.1-3)ofthelossof
preferred power from the offsite power supply system (offsite source 1 or 2)
indicates no effect on system safety function capability. A momentary loss
of power will be seen by the safety related equipment as the associated
diesel generator is started by the related sequence.

i Loss of voltage (loss of the preferred power source) is sensed by four
undervoltage devices. Two out of-four undervoltage logic tri) the incoming
preferred power source to isolate the safety systems, start t1e diesel
generator and sequence the safety related loads on to the electrical distri-
bution system. Hence protecting the health and safety of the public through
an orderly plant shutdown in accordance plant design bases.

. _ _ .
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EVENT EVALUATION U

DESCRIPTION:

- Typical vehicle located at site of March 20, 1990 event (see sketch
82) -

- Combustible material quantities are assumed to be actual vehicle
inventories described in attachment #1
5 gallon gasoline spill vaporized locally

- Sparks from damaged cables ignite vaporized gasoline in a local free
air explosion and fire involves remaining combustible materials on
the vehicle
Combustible matarials, except 5 gallons of spilled gasoline, is
assumed to oxidize on location

- Safe standoff distances are derived from NUREG/CR 2462. ranacity qf
IfghiLr Pnwer Plant Structur_es to ResisLSlast Ioadinos. September
1983

% dti

- The 5 gallon gasoline free air explosion is approximately equivalent
to 75 pounds of TNT

- Safe standoff distance is approximately 108 ft for a . structure with
ductility of 3.0 and f of 54

- Offsite source I which feeds reserve auxiliary transformers (RA1)
INXRA and 2NXRB is located within the safe standoff distance und is
thus considered damaged resulting in loss of off-site power source 71
to Units 1 and 2.

- Reserve Auxiliary transformers (RAT) INXRA, Unit Auxiliary
transformers (UAT) INXAA and INXAB, and Main Step-up transformers
(MST) numbers 1, 2, and 3 are located within the safe standoff zone
and are assumed damaged resulting in the loss of service of this
equipment

- The total BTUs released from fire - 103,451,800
- Phase 3 conductor is approximately 16 feet above truck bed (fire

base). Full effect of heat from fire will be radiated to conductor /insulator. (Flame height approximately 28 feet based on data
presented for gasoline in the Handbook of Fire Protection Enaineerino
by the SFPE.) This conductor is assumec to fail due to the fire.

- Offsite source #1 lines are approximately 50 feet above trcck bed
(fire base) and would be effected by heat from fire. The offsite
source #1 is assumed to fail due to heat and/or arcing to ground
through combustion gases
Protection relays from offsite source l' would clear phase to ground |fault. !

The following equipment would be assumed lost:

A. Offsite Source #1 1.ines
B. RATS INXRA and 2NXRB
C. Unit 1 Main Step-up Transformers 1, 2 and 3
D. VATS INXAA and INXAB

_ .-.
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AtiALYSIS OF RESULTSJ

Failure modes and effects analysis (FSAR Table 3.13) of the loss of
preferred power from the offsite power supply system (offsite source 1 or 2)
indicates no effect on system safety function capability. f. momentary loss
of power will be seen by the safety related equipment as the associated +

diesel generator is started by the related sequencer.

Loss of voltage { loss of the preferred power source) is sensed by four
undervoltage devices. Two-out-of-four undervoltage logic tri) the incoming
preferred poder source to isolate the safety systems, start tie diesel
generator and sequence the safety related loads on to the electrical distri-
bution system, hence protecting the health and safety of the public through
an orderly plant shutdown in accordance plant dasign bases.

, , . _ ~ . .



*
: Tr' ' Q : ' -IO5- E 77-? ? ? ? ::305 P0-1 .- 1

*C
'-

- 4p :. :'%' ' g , COT)
cs; i r :.7 U M : E:u:p:--

!! |p! o
,

,i1, 7 -- _ i,

1 w i .a, g_ '

3 L~g%
|' ' -' } ; L t. 2013 R |

m.N: 1
'

,'/ 8 |p g
+

j '- y m -
: ..

/ h s
.:

yNj- -r im --

, ,

- | _ s.m a 1 -e - --

[m.'7dNk -. . ] / h I (
>

T, i .I
'C"*' '

ass , .) %i ,

f ||I \''M C -I 9 0' '

\.0
|I I i

T,,
,, ,

3'w. b' = g a pg . g 5o
, ,,

-.

,i
.- . _ . .

Q|'xm', N
"N wO

"
V'1 =e : m g :: g |; ,

-=g c ;!b,i i ; .i
,

N' U .,, "a |uO
<ma

! #1 | | 4T YoN w
b'

s'N o bw#1
amsi .

< h t- 2 ou .J| ~J | | 1 m

c 9 ** N 'gIr.s ' tenu s

. 4,
j g~j ' x <f U [8 ~ I

t $^ I

..'p||
tu A--

. i y
! 1 ; edi Ep'

i
i=' >

z svEt aN i [ l b'-- e ,

h . ($ !

s u 'Tm. .. 3 -_

: He".t Wy b 4._1 M /'}JE%s *-tn v a,w:, .

M
'"] I - 1, K.%%Q.d* '

,
;

= s e L -4 ,- .-

kk M2 3 y. 2 ,,

.i %,esli I- v x -
e - L. I-

- x-w im
| ,

'
,.v I o 448

p d- j
2 n, -

g % ,- % g# e e.
t so -<-

)r ii .,
s y ""# n ,c. - .

LC | N Fj # q NLui. ,c:ss:mp .
wN

I I Ui 3 + ! ' btd 3 N 1|L
|J

-

R d; g ,e;1. p._. si g= gi- - - - m =o - -

--

<
- e.,.u- - . . = .a

** *b kh ''

C& a

%&j=p i& ! L/ ~ LF=9 f j i% .um m - + s.r aew~m:: _ m -

m m i w apd i mos 3 e gm
we eo.ne3 , c c- $ 9 _0 am y/h9

'
.

!t- jIw .bl
'

F '| d j e m / /

'
' *

1h+% | ' s
P *!| e i i/ / j C a,, ' - ' -

| sh' b ki haN |,ef

c | |

,T N 4 E l r 06 5c3 [TE Ei,f'
gg,93 3 "y a

m
,

y 8 p f! @' an:~.=|
'

[ 6/ h-m,.t. 5 !!!
' '

N-w e- m ,s oVW 2._m. m: W- +cato !
e ., o - --'-

% ! J,
- {J| !

-

/
s

\d

K"6'= . P' L <vs
- 2p g i ' %.

%s -<--ar-
? ~M , g g.c4 .-

| },? ' /e e"y y>/
r p M.i,

x_2- a x ,7 4
s ; .. .

, e
, : g n.

-

,-
[
n s.ns v - p,

.,,

/ . |.!,#" h h $p I"N'3 I / q| 1 1 -Q g
<

4 s - oue,9e tes c-[p. <\%m
p% ? i , P,, '''d ||

. 9
'"

[.<2 %63 " h,
- <d

JggLhg
,
/ N b\ I 'f' '

/

-/\ ,& !,/f | I $ \

.

r g -m 2.tes9W,1mu3r3 J 6"+"S{ :

-
i

I


