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TMI-1 PLANT SPECIFIC TECHNICAL GUIDELINES DERIVED FROM ATOG

'

l.0 PURPOSE ,

This report provides plant specific technical guidelines derived from
the B&W Abnormal Transient Operating Guidelines (ATOG) developed for
TMI-1. Guidelines provided in this report are the baseline document
from which plant emergency procedures have been written. This report
does not address the format of the proceduren, nor does it include
every step in the plant procedures. Other actions which are required
for equipment protection, emergency plan implementation, Tech Spec
compliance or which provide additional safety measures beyond the

3

TMI-l ATOG are not included. I

This report also describes and explains differences betweea the TMI-1
plant specific guidelines and TMI-l ATOG (Reference 1).

In the future in addition to other considerations regarding unreviewed
safety questions, approval of the emergency procedures will include a
review of the guidelines included in this report. Signature on a
Procedure Change Request (PCR) will signify that the procedure meets
the technical requirements of the plant specific guidelines; that the
format is consistent with the procedure writers guide; and, that all
other appropriate considerations have been considered i.e. that the
change does not represent an unreviewed safety question.

2.0 TMI-l PLANT SPECIFIC GUIDELINES

The TMI-l plant specific guidelines were derived from the ATOG
developed for TMI-l by Babcock and Wilcox. That document in turn
developed from the Oconee-3 ATOG which was submitted to the NRC staff
for review in support of the B&W Owners Group Operator Support
Committee response to staff requirements for improved emergency
operating procedures.

The TMI-1 ATOG were reviewed in detail by a committee representing
various disciplines. Comments from this review were discussed with
B&W, As a result, the final TMI-l ATOG was issued in April 1983 By
this time, NRC staff comments on the Oconee document had in part also
been incorporated into the TMI-l volumes. Finally, on July 2, 1983,
B&W provided the B&W Owners Operator Support Committee with
supplementary material dealing with anticipatory transients without
scram (ATWS) and interruption of natural circulation during small
break LOCAs.

The plant specific guidelines were developed from the TMI-l ATOG, the
July 2, 1983 letter and existing plant emergency procedures.

|

|

s
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Each new ATP has been compared to the baseline documents. Figures 1I

through 7 provide comparisons of plant speciffe guidelines to the
TMI-l ATOG. AIDG steps are designated by dashed lines. Any steps
deleted from ATOG are shaded. Section 3.2 explains the reasons for
the differences.

The steam generator tube rupture procedures have not been compared to
ATOG. The development work used to provide those guidelines not only
included ATOG as source material, but also used other more recent
experience and analyses. Furthermore, plant tests at TMI-1 have been
used to confirm some of the analytical work upon which those
procedures were based.

|

|
|
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i

2.1 REACTOR TRIP (PSG 2.1)
,
,

'

VERIFY THE FOLLOWING: IF VERIFICATION CANNOT BE MADE,
THEN PERFORM THE FOLLOWING:

la. REACTOR POWER DECREASING ON o Start full HPI from the BWST
INTERMEDIATE RANGE AND LESS o Initiate maximum letdown flow
THAN 10% o Maintain primary to secondary

heat transfer
o Manually trip 1G-02 on 1L-02

NOTE: Do not take any subsequent actions which will reduce primary to
secondary heat ramoval until power decreases below 10%.

Ib. ALL R0DS HAVE INSERTED o Begin emergency boration

2. ALL MAIN TURBINE STOP VALVES Trip EH-P-1A and EH-P-1B when
SHUT power is less than 10%

3. FEEDWATER HAS RUNBACK o Verify ICS automatically running
back MFW flow.

o If ICS is not controlling MFW
flow, take hand control and run
MFW back to control 0TSG level.

o If MFW flow is still excessive,
then trip both MFW pumps.

4. NNI/ICS POWER ON o If all subfeed power lights are
off, then switch to alternate
ICS/NNI power on console,

o If any subfeed power light
remains off, then refer to
plant procedures for corrective
action. Remaining steps in
reactor trip procedure are of
higher priority than restore-
ation of ICS/NNI subfeed power
at this point.

5. AT LEAST ONE AUXILIARY TRANS- o Start or verify auto start and
FORMER HAS NORMAL VOLTAGE ON loading of at least one diesel
ITS SECONDARY generator.

o Verify EFW.
o Ensure a makeup pump is started

and RCP seal injection is re-
established.

o Refer to plant procedures for
loss of offsite power if either
one or both diescl generators
fail to start.

i

,
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6. VERIFY PRESSURIZER LEVEL IS o If unable to maintain
AB0VE 100 INCHES pressurizer level then open

MU-V217
o if MU tank is less than 55

inches, open MU-V14A or B as
necessary to maintain MU tank
level greater than 55 inches.

o If unable to maintain
pressurizer level above 20
inches, then initiate HPI

7. N0 ESAS ALARMS RCS 1600 PSIG ALARM ON COMPUTER

o Verify HPI and LPI channels hava
actuated

o Verify seal injection flow

HI-HI BUILDING PRESSURE

o Verify RB spray and RB isolation
have actuated

NOTE: Do not proceed beyond Step 7 unless reactor power is below 10%.

8. NO SLRDS ALARMS o Verify main feedwater isolation
of affected 0TSG

9. ADEQUATE SUBC00 LING MARGIN o Trip all RCPs
o Initiate HPI
o Initiate EFW and raise OTSG

level to 90-95%
o Go to loss of subcooling

guideline (PSG 2.2)

10. PROPER PRIMARY TO SECONDARY FOR EXCESSIVE HEAT TRANSFER
HEAT TRANSFER EXISTS

o Throttle feedwater
o Isolate the steam leak
o Increase makeup as necessary
o Go to guideline for excess

heat transfer (PSG 2.3)

FOR LACK OF HEAT TRANSFER

o Verify MFW/EFW flow and o to
lack of heat transfer gu deline
(PSG 2.4) |

|

|
11. N0 MAIN STEAM LINE OR o Refer to OTSG tube rupture

CONDENSER OFF-GAS RADIATION guideline (PSG 2.5)
MONITOR ALARMS

12. PROCEED TO FOLLOW-UP ACTIONS.
FURTHER ACTIONS ARE THE DECISION
OF THE SHIFT SUPERVISOR. ~
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2.2 LOSS OF SUBC00 LED MARGIN (PSG 2.2)

1. Trip all RCPs.
,

2. Initiate HPI. (2 pumps full flow)

3. Verify EFW has auto started.

| 4 Raise OTSG 1evel to 90-95%.

5. If excessive heat transfer exists, go to excessive heat transfer
guideline (PSG 2.3) .

6 Isolate possible cources of leakage.
;

NOTE : Do not close the PORV or block valve if the plant has
been placed on feed and bleed cooling.

(PORV Block)
| (Spray Block)

(Letdown Block)

7. If subcooled margin has been established, go to step 13,
otherwise continue.

8. If incore thermocouples indicate superheat, then go to superheat
guideline (PSG 2.8) .

9. If core flood tanks are emptying, go to guideline for cooldown
with a large LOCA (PSG 2.7).

10 If there is lack of primary to secondary heat transfer, go to
lack of heat transfer guideline (PSG 2.4) .

11. If there is indication of a SGTR, go to SGTR procedure.

12 If there is primary to secondary heat transfer and subcooled
margin is not being recovered, then go to procedure governing

cooldown with a small break LOCA (PSG 2.6).

13. Start RCPs, when restart criteria are met, and establish
pressurizer spray as follows:

13.1 Start one RCP per loop.

13.2 Monitor RCS pressure while opening pressurizer spray valve
to detect either a failed open spray valve or a spray line
leak.

13.3 Throttle HPI in accordance with rules for HPI throttling

14 If there is lack of primary to secondary heat transfer, go to
lack of heat transfer guideline (PSG 2.4).

s

v - -,- e- 4 o --- py-n m- M
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! 15. If there is indication of a SGTR, go to SGTR guideline (PSG 2.5).

16.- If RCS is solid, go to procedure which governs establishment of a 3

steam bubble or for performance of a solid RCS cooldown, !
*otherwise continue.,

!

17. Go to reactor trip guideline (PSG 2.1).

1
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2.3 EXCESSIVE COOLING (PSG 2.3)

1. If HPI has not been initiated, increase makeup to caintain
pressurizer level.

2. If pressurizer level cannot be maintained above 20 inches,
initiate HPl.

3. If OTSG level greater than 95%, trip the mainfeed pumps.

4 Isolate the affected OTSGs (both if affected generator cannot be
identified). Verify that SLRDS has actuated.

VALVE OTSG A OTSG B

MFW Startup FW-V-16A FW-V-16B
tiain FW FW-V-17A FW-V-17B
TBV MS-V-3D MS-V-3A

MS-V-3E MS-V-3B
MS-V-3F MS-V-3C

ADV MS-V-4A MS-V-4B
MSIV MS-V-1A MS-V-lC

MS-V-1B MS-V-lD

5. If OTSG level and pressure did not stabilize, close the following
valves on the OTSG with lower pressure.

VALVE OTSG A OTSG B

EFW EF-V-30A EF-V-30B
MS to EFW MS-V-2A MS-V-2B
TBVs & ADVs

NOTE: If there is no discernable pressure difference, then
isolate both OTSGs.

6. If OTSG pressure and level stabilize on either generator, restore
main or emergency feed to the good generator (s), go to Step 9.

7 If subcooled margin is lost, go to loss of subcooling procedure.

8. If plant conditions permit restore main or emergency feed to one
or both affected OTSGs.

9. If subcooled margin is lost, go to loss of subcooling procedure. I

j
10. If OTSG tube rupture is indicated, then go to tube rupture I

guideline (PSG 2.5), l

11. Feed one or both OTSGs to maintain level and control OTSG l
pressure to stabilize RCS cold leg temperature.

1

N.,
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i 12.' Control RCS heatup and pressurization to prevent pressurized |
' thermal shock. -

;

13. Control cooldown rate to limit shell/ tube delta T less than 70F'.

14 Go to reactor trip puideline (PSG 2.1).
.
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2.4 LACK OF HEAT TRANSFER ,(PSG 2.4)

1. If feedwater is available, go to step 7, otherwise continue.

2. If RC pressure increases to the PORV setpoint, go to step 5,
otherwise continue.

3. Initiate FW.

1.3.1 Start all the EFW pumps and open EFW injection valves.

1.3.2 Reduce the number of RCPs to one per loop.

1.3.3 If EFW is not available, use main FW.

1.3.4 If neither MFW nor EFW are available, then attempt to
restore EFW using plant procedure

4. If feedwater is re-established, go to step 7, otherwise continue.

5. Establish HPI Cooling.

1.5.1 Initiate HPI (2 pumps full flow)

1.5.2 Open PORV block valve

1.5.3 Open PORV

1.5.4 Run one RCP as.long as adequate subcooled margin exists.

6. Go to HPI cooling guideline (PSG 2.9).

7. Attain appropriate OTSG level based on RCP availability and
subcooled margin.

8. If the CFTs have emptied, then cool down using procedures that
govern cooldown from a large LOCA with CFTs emptying.

9. If while attempting tc ec-establish heat transfer, RCS pressure
increases to the PORV setpoint, then open the PORV until RCS
pressure decreases to 100 psi above OTSG pressure.

10. Lower OTSG pressure until secondary Tsat is 40 to 60F' lower than
|

incore T/C temperature. Maintain OTSG level.

11. If heat transfer is re-established, go to step 17, otherwise
continue. -

1

12. If RCPs are not available, then initiate HPI cooling and go to
guideline gcverning HPI cooling (PSG 2.9). j

1

_
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13. If RCS cooldown rate is less than the maximum allowable by Tech
Specs, then use RCP bumps to induce heat transfer (note: pump
NPSH limits do not apply).

Note - during the pump bumping process, continue at Step 2.13
and use all other appropriate procedures.

13.1 Bump either RCP in the loop with the highest OTSG
level.

13.2 Allow RCS pressure to stabilize and determine whether
heat transfer is established.

13.3 If heat transfer is established, then go to 2.11,
otherwise continue.

13.4 After 15 minutes repeat 2.7.1 through 2.7.3 using
another RCP. Continue until heat transfer is
established or all four RCP bumps have been completed.
Do not bump any one pump at less than 30 minute
intervals. (Refer to 0F 1101-1).

13.5 If cooldown rate cannot be controlled below Tech Spec
limit, then go to small break LOCA procedure without
trying to induce primary to secondary heat transfer.

14. Lower OTSG pressure to induce heat transfer.

14.1 Decrease OTSG pressure until secondary Tsat is 90 to
100F' lower than incore T/C temperature. Maintain
OTSG level.

15. If one hour has passed since reactor trip and an RCP is
operable, then start and run one RCP. Observe all pump limits,
including emergency NPSH limits.

16. If heat transfer has not been re-established, then initiate HPI
cooling and go to procedure governing feed and bleed cooling.

17. Verify primary to secondary heat transfer is established then
recover from HPI cooling, if initiated.

17.1 Close PORV

17.2 If the FORV does not close, then close PORV block valve

17.3 Throttle HPI, if permitted

18. Control OTSG pressure to stabilize RC temperature.

19. If 0TSG tube rupture is indicated, then go to tube rupture
procedure.

20. If subcooled margin does not exist, cooldown per procedure
governing cooldown with a saturated RCS.

21. Return to reactor trip guideline (PSG 2.1). s

i
1

,
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2.5 OTSG TU3E LEN(/ RUPTURE (PSG 2.5)

NOTE'

Entry point condition for this guideline is either from another ATP
or when tube leakage is greater than or equal to 1 gpm. j

|

5
For guidance within the abnormal transient procedure an OTSG tube
leak is defined as a greater than 1 and less than 500 gpm failure,
while a rupture is greater than or equal to 50 gpm failure.

IMMEDIATE ACTIONS

i 1. If the reactor was not tripped; THEN close MU-V-3
and begin to

reduce load at a
rate specified by
Shif t Supervisor
to minimize the
risk of a MSSV
lifting.

2. If the reactor was tripped; Then complete the immediate actions
of the reactor trip procedure and,
proceed with plant cooldown per this
procedure.

FOLLOW-UP ACTIONS

1. Continue to reduce power to less than 20 percent at the selected
load reduction rate.

NOTE

When removing the first main feed pump (40 percent
power), remove the feed pump that is being steam
fed from the affected OTSG if known. Remove the
feed pump per OP 1102-10.

2 By sampling OTSG's, surveying steam lines, observation of OTSG
1evels and feed rates, determine affected OTSG.

~

g , w - + - ? r- - v
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NOTE

Most affected OTSG should indicate higher level,
3lower feed rate, and/or higher Beta-Gamma, H ,

Na24, 1-133 and CS-137 sample results.

CAUTION

When the turbine is tripped it may be necessary
to take manual control of turbine bypass valves
to maintain secondary pressure below the main
steam safety valve setpoints.

3. At less than 15 percent PWR take the turbine to manual and unload
to "O" MWE. Verify that the turbine bypass valves automatically
control header pressure below safety valve setpoints. At "0" MWE
trip the turbine while closely monitoring OTSG pressure. Observe
turbine stop valves closed.

CAUTION

The following power reduction and Rx trip will
cause a significant RCS shrinkage, insure
sufficient makeup to maintain normal pressurizer
level. Adhere to Pressurizer Level Guide.

4 Place the diamond in manual and continue reducing Rx Pwr to less
than 5%. When less than 5% reactor power, take manual control of
the turbine bypass valves and then trip the reactor. Inneediately
adjust TBV closed to control the initial cool down following
reactor trip and control OTSG pressure to prevent safety valve
operation.

5. If the OTSG level rule of 90-95% is in effect, raise the
unaffected OTSG to 90-95% before raising the affected OTSG to
90-95%.

6. Steam both OTSGs to reduce RCS to less than 540*F.

7. While reducing the RCS temperature to 540F, turn off PZR heaters
and start pressurizer spray to depressurize RCS which minimize
the subcooled margin. The pressurizer vent may be used to reduce
RCS pressure. If the pressurizer vent is not sufficient, the
PORV may also be used.
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NOTE

Minimizing subcooling margins above 25'F will cause
RCS temp / press to violate the fuel pin compression
curve (OP 1102-11). This is acceptable during rupture
emergencies, but requires engineering evaluation prior
to next heat up. For other than tube rupture, fuel pin
compression curves should not be violated.

8. When SCM has been minimized, control the turbine bypass valves
and commence plant cooldown at less than 100*F/hr (1.6*F/ min).

9. Reduce RCPs to one per loop, when the additional spray is no
longer required to control SCM. RCPs must be reduced to less
than 4 RCPs before RCS temp is decreased below 500*F.

NOTE

Keep RC-P-1A on for PZR spray.

10. Monitor shell to tube delta T and maintain it less than 70F*
using MFW. If the OTSG is dry feed with minimal MFW. If the
shell to tube limit is approached while steaming, reduce or
secure the cooldown rate as necessary.

11. Confirm affected OTSG by sampling.

! 12. With RCS hot leg and incore thermocouples temperatures less than
540*F, only isolate the af fected OTSG if BWST level is less than
21 ft. or off-site dose projections approach 50 mr/hr whole body
or 250 nr/hr thyroid.

13. If required to isolate the affected OTSG(s), close the following:

NOTE

Assure MFP is being fed from unaffected OTSG or
auxiliary steam. Assure gland steam is from the
auxiliary boiler.

MS-V-1A and B or C and D
FW-V-17 A or B
FW-V-5 A or B
FW-V-16 A or B

-
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FW-V-92 A or B
FW-V-85 A or B
EF-V-30 A or B I
MS-V-92
MS-V-89 A and B or C and D
MS-V-13 A or B (close manual hand wheel)
MS-V-10 A or B
MS-V-3 D/E/F or A/B/C

14 If both OTSGs are required to be isolated and can no longer be
used as a heat sink use guideline governing HPI cooling (PSG 2.9)
in conjunction with this guideline.

NOTE

If OTSG pressure cannot be maintained less than
1000 psig, protect against any challenge to the
MS code safety valves by opening the turbine
bypass and/or atmospheric dump valves. This
step must be followed regardless of other isolation
criteria.

15. Affected OTSG must be steamed without exceeding the cooldown rate
limits to maintain less than 95 percent on operate range and less
than 70F* tube to shell delta T, unless either the BWST less than
21 ft. or of f-site dose projections approach 50 mr/hr whole body
or 250 mr/hr thyroid.

NOTE

Under emergency conditions, blocking / pinning of
MS hangers when flooding the applicable MS lines
is not necessary. If the MS lines are filled
without blocking / pinning of the MS hangers, an
engineering evaluation of the structural integrity
of the MS lines must be performed prior to resuming
normal operations.

16. Maintain less than or equal to 100F'/hr (1.6*F/ min) cooldown rate
by steaming both OTSGs. If the cooldown rate is greater than
100F'/hr (1.6*F/ min) due to three pump HPI cooling, secure the
non-ES selected MU pump and observe HPI throttling criteria below
for the two ES selected MU pumps.

17. If RCS pressure is being controlled and an adequate subcooling
margin exists, bypass ESAS at normal bypass pressure setpoints.

,

-.p-
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18. If subcooled margin exists, isolate CF-V-1A/B when RCS pressure
is less than or equal to 700 psig.

.

? 19. For other than tube rupture, refer to NPSH curve in Figure 1 and
| 1A of 1102-11. Refer to Figure 1 and LA attached for rupture

emergency NPSH limits for one RCP in each loop operation.
;

NOTE

The emergency NPSH and SCM limits are plotted on a
composite graph but are verified using different
instruments. Therefore, due to differing instrument
accuracies, verify correct and safe relative

| position using other available instrumentation

(i.e. SCM meter).

20. Decay heat removal may be initiated at 300*F by first tripping
all RCPs if the consequences of losing RCS loop forced flow are
acceptable (i.e. hot leg steam bubble).

.

l

;

)
!
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STEAM GENERAIT)R ISOLATION CONSIDERATIONS

FOR THE E/D WITH CONCURRENCE BY THE ESD

GENERAL

A. Isolation of one or both OTSGs reduces the RCS cooldown rate which
increases the time to reach cold shutdown and to terminate the primary

to secondary leak.

B. Isolation of one OTSG when both are leaking may increase the
integrated dose since the release will continue from the unisolated
OTSG for a longer period.

C. Isolation of both OTSGs requires feed and bleed cooling which could
result in releases of steam or steam and water directly to the
atmosphere.

D. An isolated OTSG may flood, af ter which it may not be possible to
unisolate and return the OTSG to service.

E. Isolation of direct steam releases to the atmosphere is expected to
reduce the offsite thyroid dose by a factor of at least 8.

F. Isolation for dose reduction should be based on measured dose rate to
preclude premature isolation.

I. ISOLATION OF ONE OTSG SHOUID BE AVOIDED IF

A. RCPs are not available natural circulation cooldown may not be
possible with one OISG since flow in one loop might stagrate an6
a bubble could form in the hot leg as primary pressure is reduc'ed.

B. Both OTSGs leak but the difference in leak rate is less than a
factor of eight. Otherwise, the delay in cooldown may negate the
dose reduction from isolating one OTSG.

II. OTSG ISOLATION MAY BE DESIRABLE IF

A. RCPs are operating, the condenser is unavailable, only one OTSG
is leaking and iodine dose rates are high. In this situation
high iodine release rates cculd be terminated by isolation of the
leaking OTSG.

Although cooldown time is increased, radioactivity releases will
be terminated and RCP operation enables control of the RCS when
in turn allows cooldown of the leaking OTSG.

_
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III. OTSG ISOLATION CRITERIA SHOULD BE RE-EVALUATED IN THE FOLLOWING
SITUATIONS

A. RCPs operating, condenser unavailable, both OTSGs leaking, iodine
dose rates are high - isolation of one OTSG may be desirable if
the leak rate in one OTSG is significantly (about 8) greater than

in the other. The reduced dose rate from isolation of one OTSG
must be weighed against the shorter cooldown time with steaming
both OTSGs.

B. Condenser available - isolation of one or both OTSGs greatly

increases cooldown times and increases risk of inadvertent or
uncontrolled releases. A decision to isolate earlier than
required by procedural guidelines should be based on measured
dose rates if possible. In the absence of fuel failures, actual
releases under such ccnditions are expected to be quite low.

C. Only one OTSG is leaking and BWST level is 21 feet - if the good
OTSG is not expected to leak because shell/ tube delta T is being
controlled, then isolation is not required. Recall then the BWST
level was based on both steam lines being flooded. If only one
OTSG may be flooded, then BWST depletion could not occur until
level reaches 15 ft.

s
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TEMPORARY SHORT TERM MEASURES TO REDUCE OR TERMINATE RELEASES

r

A. Releases can be temporarily reduced by terminating steaming to the
| condenser and not steaming to atmosphere while running one (1) RCP.

B. If natural circulation is lost, steam again.
If steam generator pressure increases to 1000 psi, steam again.

,

NOTE: RCS heatup rate will be about 100-170F'/hr at one hour after reactor
trip.

;

! These steps may provide enough time to return an RCP to operation,
restore a condenser to service, or initiate protective actions, while
delaying the initiation of feed and bleed cooling.

:
t

$
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SUMMARY

ONE OTSG LEAKING OR BOTH OTSGs
BOTH OTSGs LEAKING LEAKING LESS WITH

RCP CONDENSER WITH MORE THAN 90% TO ONE THAN 90% TO ONE

j On Available Avoid Isolation Avoid Isolation
] (III.2) (III.2, I.2)

On Not Consider Avoid Isolation
I Available Isolation Of One (I.2)

(II.1)

0FF Available Avoid Isolation Avcid Isolation
Of One OISG Of One
(I.1) (I.1, 1.2, III.2)

i 0FF Not Avoid Isolation Avoid Isolation
| Available Of One OTSG Of One

(I.1) (I.1, I.2)

,

1

I

$

1

1

*w

i

. . -. . ., , .-



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

1

'
TDR 517

: Rev. O
i Page 23 of 54

2.6 C00LDOWN AFTER A SMALL BREAK IDCA ( PSG 2. 6)

1. Verify that loss of subcooled margin is being treated.

i
1.1 HPI initiated (2 pumps full flow).

'

1.2 All RCPs are tripped.
1.3 EFW actuated and level being increased to 95%.

4

'

2 Verify that reactor trip containment isolation has occurred.

! 3. Verify that 1600 psi and 4 psi containment isolation has occurred.

4 If CFTs have emptied, go to large break LOCA guideline (PSG 2.7).

5. Maintain primary to secondary heat transfer by reducing OTSG
pressure.

6. If primary to secondary heat transfer cannot be established in
i accordance with lack of heat transfer procedure, open the PORV

and keep it open until heat transfer established or LPI is in
operation.

7 lf at any time the RCS becomes superheated, then go to ICC'

procedure.
t

8. If at any time indications of 0TSG tube rupture occur, then go to
tube rupture procedure.

1

9. Verify containment cooling.

10. Maintain RCP seal injection and seal cooling to assure long term
availability of the RCPs.

,

11. Control HPI and restart RCPs when conditions are met.
J

12. If RCS is solid and subcooled, refer to guideline for
establishing pressurizer steam bubble (PSG 2.9).

13. Monitor steam generator shell to tube delta T. Maintain 70F by
either using MFW, steaming the OTSG, or limiting the cooldown'
rate.

14. Cooldown at approximately 100F'/ hour (1.6F */ minute) .while
complying with shell to tube delta T limit.

15. If subcooling margin is regained, then core flood isolation
valves may be closed when RCS pressure goes below 700 psig.

16. Monitor BWST level. If a source of borated water is available,
makeup to the BWST to avoid transfer to the RB ~ sump while the HPI
pumps are on.

.

'%
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.

17. If BWST level reaches 36 inches (LO-Lo level alarm) before LPI|
' flow is established, then establish HPI/LPI operation in the

" piggyback" mode. Otherwise, go to Step 21.

18. Monitor RB hydrogen levels. Start the Hydrogen Recombiner if
hydrogen level reaches 0.5%.

19. Monitor RB sump for ph, boron concentration, and isotopic
analysis. Add sodium hydroxide through the DHR system as
required to control ph,

20. When the DHRS cut-in conditions are met and the flow in a single

LPI injection line alone is sufficient to make up RC inventory,
then place one LPI pump in the DH mode while the other LPI pump
remains in the injection mode and recover from HPI/LPI/PORV-OPEN
cooling and go to Step 20,

20.1 Continue to supply RCP seal injection with HPI/LPI |
piggyback. |

20.2 Establish core cooling with LPI Loop A in DH mode. |

20.3 >bintain LPI Loop B suction from the RB sump. |
20.4 Close the PORV.
20.5 Close the PORV block valve if necessary.
20.6 Establish a bubble in the PZR if possible.
20.7 Stop RCPs if on.
20.8 Go to Step 22.

21. When DHR cut-in conditions are met, then place both LPI pumps in
the Dh mode and recover from HPI/LPI/PORV cooling, if in progress.

21.1 Place both LPI pumps in the DH mode taking suction from the
DH drop line. Continue to supply makeup, as necessary with
the HPI pumps.

21.2 Close the PORV.
21.3 Close block valve, if necessary.
21.4 Establish pressurizer bubble.
21.5 If BWST level reaches 3 f t. then:

a. Place one LPI in the injection mode taking suction from
the sump while the other train remains in the DH mode,

b. Continue to supply makeup by transferring HPI pump
suction from the BWST to the discharge of an LPI pump.

c. Stop any running RCPs.

22. Continue cooldown to cold shutdown

22.1 When the RCS depressurizes to less than 150 psig, then
verify closed all high point vents.

22.2 Monitor core delta T by comparing incore thermocouple and
DH cooler outlet temperature.

22.3 Continue RCS cooldown to 140F,

s
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2.7 C00LDOWN WITH A LARGE BREAK LOCA (PSG 2.7)

1. Verify that HPI and LPI pumps are operating and valves have
opened.

2. Verify that both core flood valves are operating and that 30 psig
containment isolation has occurred.

3. Verify that RB spray / RB cooling are operating.

CAUTION: DO NOT START ANY MAJOR MOTORS SUCH AS CONDENSATE |

OR CONDENSATE B0OSTER PUMPS DURING BLOCK LOADING. I

4. Verify RB isolation by checking the indicating lights for each
valve on control room panel.

5. If only one LPI is operating, open cross-connect valves and
provide at least 1000 gpm per line.

6. Monitor steam generator shell to tube delta T. Ma'.ntain 70F by
either using MFW, steaming the OTSG, or limitirg ihe cooldown
rate.

7. If RCS pressure is above the maximum pressure for LPI operation,
then establish primary to secondary heat transfer.

7.1 If RCS is not below the pressure for LPI operation in about
20 minutes, then go to the procedure for cooldown from a
small break LOCA.

8. Close MS-V-1A, B, C and D.

9. If superheat is indicated by incore T/C then go to ICC procedure.

NOTE: Superheat may be indicated for 5-10 minutes after a
large break LOCA.

10. Monitor BWST and Sodium Hydroxide tank levels. Verify Hydroxide
is being injected to control ph.

11. Stop non-essential secondary equipment when time permits.

12. Throttle LPI/BS pumps only).if required to prevent pump runout(LPI 3500 gpm, BS 1800 gpm

13. If LPI flow has been greater than 1000 gpm in each line for 20
minutes, then, when HPI throttling criteria is met, HPI pumps may
be secured.

,

14. Open DH-V-64 and MU-V-198 before recirculation is established
! from the RB sump,

l

|
~

r
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Pa

15. before HPI
flow can be secured, then establish HPI/LPI operation in the
" piggyback" mode.

Otherwise, switch LPI suction to the building sump when BWST
level reaches 36 inches.

16. Monitor RB hydrogen levels per plant procedures.
Start the hydrogen recombiner if hydrogen level reaches 0.5%
using plant procedures.

17. Stop emergency feedwater when LPI or DHR is in operation.

18. Start spent fuel cooling if electrical load permits.

19. Stop RB spray pumps when RB pressure is less than 4 psig.

20. Assess auxiliary building radiation levels and establish one of
the long term recirculation modes within 24 hours to provide a
boron dilution path.

21. Monitor RB sump for ph, boron concentration, and isotopic
analysis. Add sodium hydroxide through the DHR system as
required to control ph.

22. Monitor the containment for hydrogen.

. ,

e
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2.8 RCS SUPERHEAT (PSG 2.8).

1. Verify HPI and LPI have been initiated (all available pumps),
i

2 Verify OTSG levels between 90-95% on the operating range.

3. Decrease OTSC pressure to achieve 100F'/hr decrease in secondary
saturation temperature.i

4 Verify core flood valves are open,

t 5. Initiate 4 psig containment isolation.
!

| 6 If RCS pressure is greater than 2300 psig, open the PORV. Close
] the PORV when RCS pressure decreases to 100 psig above OTSG

pressure.
!

l 7. Determine region on PT curve of Figure 9.

REGION PROCEDURE

Lack of Subcooling Margin Lack of subcooling margin procedure.
'

1 Steps 1-5 above
2 Step 2
3 Step 3

8. Incore Thermocouple Temperature in Region 2 of Figure 9 (clad-
temperature above 1400F)

8.1 Start one RCP per loop if possible without defeating*

interlocks.

8.2 Decrease OTSG pressure at 400 psig or to achieve a 100F0
decrease in secondary Tsat.

8.3 Open hot leg, head and pressurizer vents,

i 8.4 Continue to decrease OTSG pressure to maintain a
i 100F0/hr decrease in secondary Tsat. Do not go below.

steam pressure required for turbine driven EFW pump (150
psig) unless both motor driven pumps or auxiliary steam is
available.

8.5 Monitor reactor building hydrogen levels, start the.

i recombiner if hydrogen concentration is greater than 0.5%
and RB pressure is less than 10 psig.

i 8.6 If primary to secondary heat transfer cannot be
established, open the PORV and block valve and keep them

. hen RCS returns to saturation, go to HPI co31ingWopen.
guideline (PSG 2.9),

l
i
I

s
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8.7 If primary to secondary heat transfer is established,
cycle the PORV to maintain RCS pressure at 25 to 100 psig
above OTSG pressure.

8.8 If the RCS returns to saturation condition, then close the

high point vents and go to lack of subcooling margin
guideline (PSG 2.2).

t

8.9 Continue to monitor incore thermocouple temperature using
Step 6.

9. Incore Thermocouple Temperature in Region 3 of Figure 9 (clad
temperature above 1800F).

,

9.1 Defeat starting interlocks and start all available RCPs.
Do not defeat overload trips.

9.2 Decrease OTSG pressure as rapidly as possible. If

auxiliary steam or EF-P-2A and EF-P-2B are available (150
psig if not), then decrease OTSG pressure to atmospheric
pressure. Otherwise keep pressure above the minimum
necessary to power the steam driven EFW pump.

9.3 Open the PORV block valve and PORV.

9.4 Open hot leg vents, head vent and pressurizer vents.'

9.5 Operate all available normal and emergency RB fans to
promote mixing of RB atmosphere. Caution: Do not yse
emergency fans in high speed.

9.6 Monitor reactor building hydrogen levels start the
recombiner if hydrogen concentration is greater than 0.5%
and RB pressure is less than 10 psig.

i 9.7 Continue full HPI and LPI and maximum available primary to
'

secondary cooling until incere T/C temperatures reach
saturation temperature, then continue.

9.8 If RCS pressure is less than 150 psig, then close the PORV
and high point vents. Re-open the PORV and/or vents to -

,

maintain RCT pressure less than 150 psi.

9.9 Decrease running RCPs to one per loop.

9.10 Maintain OTSG pressure as per step 3.2.

9.11 If RCS becomes superheated, go to step 1 of this procedure.

9.12 Go to guideline governing HPI cooling (PSG 2.9).

|

!

|

|
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2.9 HPI COOLING / REC 0VERY FRCM SOLID OPERATIONS (PSG 2.9)

1. If HPI cooling is required, thers start two HPI pumps and open the i

PORV block and PORV.

2. Initiate 4 psig containment isolation.

3. If subcooled margin is regained, then throttle HPI and start one
RCP.

4. If superheat occurs, then go to superheat procedure (PSG 2.8).
.

5. Attempt to establish OTSG heat removal if plant conditions permit.

6. If OTSG tube rupture is indicated, use guideline for OTSG tube
rupture concurrently with this guideline.,

7. Monitor shell/ tube delta T. Maintain 70F* by either using MFW,;
'

steaming the OTSG, or controlling the cooldown rate, depending on
equipment availability and limitation on OTSG steaming.

8. If OTSG heat transfer does not exist, go to PSG 2.6.

9. If subcooled margin is maintained and RCS pressure is below 700
| psia, then the core flood tank isolation valves may be closed.

10. If 0TSG heat removal is established, then recover from solid
operation. Otherwise, go to Step 12.

,

10.1 Run one RCP in each loop per ATP 1210-10.,

10.2 Close PORV and all high point vents, while steaming the
' OTSGs sufficiently to control RCS temperature and pressure.

10.3 Establish a steam bubble in accordance with plant procedure.

11. If subcooling margin is not restored, or if a known RCS leak
exists, then go to guideline governing cooldown with a small

'

break LOCA (PSG 2.6).

5 12. Continue cooldown using OP 1102-11.

|
|

f
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2.10 RULES AND GUIDELINES (PSG 2.10)

The following rules are to be followed whenever the plant is at
power, heating up, or cooling down.

1. Determination Margin to Saturation

a. The margin to saturation is determined by: The saturation
monitor and/or the average of the five highest operable
incore thermocouples; and RC narrow or wide range pressure
indication.

b. Minimum margin to subcooling is 25F'.

2. High Pressure Injection (HPI) Initiation Criteria

Two HPI pumps must be initiated at full capacity when:

a. 1600 psig ESAS has auto initiated or

b. Subcooling margin is less than 25F , or

c. Neither OTSG is available as a heat sink

I 3. High Pressure Injection (HPI) Throttling Criteria

Throttle HPI only if cne or more of the following criteria are
met:

HPI must De throttled to prevent pump runout (550 gpm/ pump).a.

NOTE: Do not throttle to less than 500 gpm/ pump unless
one of the below criteria (b, c or d) is met.

b. HPI must be throttled to prevent violation of the
applicable brittle fraction / thermal shock curve limitations,

HPI may be throttled if LPI flow is greater than 1000 gpmc.
in each line and stable for 20 minutes.

d. HPI may be throttled if the required 25F subcooling margin
exists and pressurizer level is established greater than 0".

CAUTION: Monitor total make-up flow to maintain at least
40 gpm per pump. Open MU-V-36 and MU-V-37
whenever HPI is manually throttled to less than
400 gpm per pump.

|

|
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4 Reactor Coolant Pump (RCP) Trip Criteria '

a. If 25F' subcooling margin is lost, immediately trip all
operating Reactor Coolant Pumps (RCPs).

NOTE: If 25F* subcooling margin is lost and all

operating RCPs are not tripped within two minutes,
then run one RCP per loop for at least two hours,

b. If 25F' subcooling margin is lost immediately following an
RCP restart and does not return within 2 minutes, the RCPs

must be tripped again and not restarted until 25F*
subcooling margin is regained.

5. Emergency Feedwater (EFW) Throttling Criteria

a. To prevent RCS overcooling due to excessive feed rates,
manually control EFW flow as necessary to maintain OTSG
pressure to within 100 psig of desired pressure. Monitor
RCS cold leg temperature to insure that EFW flow is not
causing a significant RCS temperature transient.

b. To insure adequate EFW flow, verify decreasing incore T/C
temperature. If incore T/C temperatures are not decreasing
increase EFW flow to at least 450 gpm (225 gpm per SG)
until level setpoint is reached. If incore T/C's are
decreasing, the overcooling criterion takes priority.

6. OTSG Level Rule

a. If 25F" subcooling margin is lost, raise level in the
operable OISG(s) to 90-95% on the operating range.

NOTE: If the loss of subcooling margin was due to a loss
of secondary system pressure, do not raise level
in the affected OTSG(s) until pressure control is
regained,

b. At least 30 inches startup range with RCPs on.

c. At least 50% with RCPs off.
t

|

|
|
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3.0 DIFFERENCES BETWEEN PLANT SPECIFIC GUIDELINES AND AT0G

This section describes differences between the TMI-1 Abnormal
Transient Operator Guidelines (AT0G) and the plant specific guidelines
of Section 2.0. Each difference is described below, with an
explanation of AT0G, the plant specific guidelines, and the reason for
the difference.

3.1 DIFFERENCES IDENTIFIED DURING REVIEW 0F FINAL AT0G

The TMI-l AT0G Implementation Committee reviewed the final TMI-l
AT0G (issued April 1983) to confirm that it represented an
appropriate basis for the plant specific guidelines. That review
showed that the committee's comments on the technical content of
the TMI-l AT0G had been incorporated. However, some changes to
the TMI-l AT0G were identified as desirable before use in the
plant specific guidelines. Section 3.1 discusses differences
between AT0G and the plant specific guidelines which were
identified by the Implementation Committee.

3.1.1 HPI Start Criteria

AT0G requires initiation of HPI whenever subcooling margin is
lost or Engineered Safeguards Actuation System (ESAS) is
automatically initiated. AT0G requires HPI initiation within the
loss of heat transfer section if feedwater cannot be restored.

The TMI-l plant specific guidelines require HPI to be initiated
if neither OTSG is available as a heat sink rather than if
feedwater cannot be restored. Moreover, this requirement was
made a rule to keep all of the conditions for HPI initiation in

one location. Loss of the OTSG heat sink is considered a better
criterion than feedwater unavailability. At low power levels,
the OTSG may take a long time to boil dry even if feedwater is
unavailable. Converseiy, at high power levels, loss of the OTSG
as a heat sink will occur rapidly and does not require tne
operator to interpret when feedwater is unavailable (i.e. what
efforts can be taken to restore feedwater before deciding that it
is unavailable).

3.1.2 HPI Throttling Criteria

TMI-l ATOG does not recommend the operation of all three HPI
, pumps except under conditions of inadequate core ccoling.
|

The plant specific guidelines only tells the operator to shut off
the third pump if the RCS cooldown rate exceeds 100F'/hr. If an
ESAS signal occurs, all three HPI pumps would be running if
offsite power was available. The B&W guidance would require the'

operator to take action to stop a pump. If the non-ES pump is
| tripped, it can only be restarted after operating a switch on

'
.

|
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switchgear outside the control room. If an ES pump is tripped,
it can only be restartad after the ESAS signal is bypassed.
Leaving all three HPI pumps running improves overall
availability. Cavitating venturies limit HPI flow, and excessive
cooldown is precluded by guidance to stop the third pump if
cooldown rates exceed 100F'/hr. Guidance is provided to the
operator for preventing depletion of the MU tank. The elevation
of the tank at Unit 1 prevents drawdown once HPI is being drawn
from the BWST. On the other hand, the operator is not required
to run three pumps, so that one pump can be stopped once the
plant condition is stabilized.

3.1.3 RCP Trip Criteria

AT0G calls for all four reactor coolant pumps to be tripped
within two minutes of a loss of subcooling margin. If the pumps
are not tripped within two minutes, then all four pumps should be
left on unless mechanical damage is likely. In this case, only
two pumps should be left running.

The plant specific guidelines have the operator trip the pumps
upon loss of SCM; however, if they are not tripped within two
minutes then he should run one pump per loop, regardless of
whether mechanical damage is likely. Otherwise, the plant
specific guidelines are the same as AT0G. This difference in the
pump trip criteria was taken because it is easier for the
operator (i.e. one RCP per loop is standard practice) and
eliminates an evaluation of whether mechanical damage is likely.

3.1.4 RCP Bump Criteria

AT0G calls for the bump of any one pump at no more than a one
hour interval. The plant specific guidelines allow any one pump
to be bumped at 30 minute intervals instead of at 1 hour
intervals as specified by TMI-l ATOG; a different pump will be
bumped at 15 minute intervals. This change allows four " bumps"
within an hour ..nen only two RCPs are operable. OP 1101-1
" Plants Limits and Precautions" specifies at least 40 minutes
between starts on a non-running motor after 2 consecutive
starts. With two or more pumps running, the limits and
precautions are met. With one pump running, that pump would be
bumped at 30 minute intervals in order to meet the limits and
precautions.

3.1.5 Flooding of Steam Lines

TMI-l AT0G recommends that the steam lines should not be flooded
but acknowledges that a GPU analysis indicates that the steam
lines will not be damaged (TMI-1 AT0G, Volume 2, page A-2).

s
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|

Flooding of the steam lines is not a preferable plant condition
However, since the effects are acceptable, flooding of the steam
lines will be allowed under certain tube rupture conditions.

3.1.6 Response to OTSG High Level Alarm

The AT0G reactor trip actions include tripping of the main
feedwater pumps on high level if main feedwater has not run back.
The basis for this action is the short response time required
before the OTSG overfills (only several minutes). Since there are
so many potential failures in the ICS, the AT0G philosophy is not
to try and use this control system.

The plant specific guidelines do attempt to close the feedwater
valves by putting the ICS in hand. The results of this action
will take a very short time, and its effectiveness will be
immediately recognized. If the valves can be closed, then a loss
of main feedwater pumps can be avoided. Since TMI-l has a manual
contrcl station which bypasses much of the ICS, valve closure is a
prudent step to take before tripping the pumps.

3.1.7 ATWS

In a submittal dated July 2, 1983, (Reference 3) B&W provided'

supplemental AT0G material dealing with ATWS events. This
guidance has been incorporated into the TMI-l with certain changes.

1. AT0G recommends that the operator not proceed with the
reactor trip procedure until all rods are inserted or a 1%

shutdown margin has been established. The plant specific
guidelines do not prevent the operator from verifying plant
conditions in a number of subsequent steps in the reactor
trip procedure. Both the guidelines and training material
emphasize that primary to secondary heat transfer must be
maintained until the core is shut down. This action is
what was intended in AT0G.

2. AT0G has the operator drive rods into the core until power
to the CRDMs can be interrupted. At TMI-1, however, power
can be interrupted from.a control room panel. Therefore,

| the guidance to drive in rods in the interim has been
| deleted.
|

| 3. ATOG tells the operator to initiate full HPI and isolate
normal makeup. The plant specific guidelines do not'

address the isolation of normal makeup since this action is
implied in any HPI initiation along with a number of other,

; actions such as assuring that cooling and lubrication
| services are available to the pump.

.

i
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3.1.8 PORV Cycling During Inadequate Core Cooling

When cladding temperatures are above 1400F, AT0G tells the
operator to " Maintain the primary to secondary heat transfer by
cycling the PORV to keep RCS pressure 25-50 psig greater than SG
pressure". The basis for a lower limit on the pressure

differential is to assure heat transfer into the OTSGs from the
RCS. The upper limit of 50 psig limits RCS pressure, thereby
minimizing HPI flow and minimizing break flow.

The plant specific guidelines specify a band of 25-100 psi in
order to decrease the potential for cycling of the PORV. This
action is always taken with the OTSG pressure at 400 psig or
less. Therefore, a 50 psi pressure increase in the RCS will have
no effect on HPI flow and a minimal effect on break flow.

3.1.9 Containment Isolation and Protection

The THI-l AT0G containment isolation actions were written
generically for all the B&W operating plants. TMI-l has a
redundant and diverse isolation signal on all required
penetrations in accordance with the general design criteria. Due
to this automatic isolation scheme, less emphasis is placed on
certain actions:

1. Letdown isolation after a reactor trip; this is an
automatic action.

2. Verification of building isolation on 4 psig building
pressure. All penetrations ccmmunicating with the RCS or
containment atmosphere are isolated upon reactor trip.

3.2 DIFFERENCES IDENTIFIED DURING WRITING AND USE OF THE PROCEDURES

Once the technical guidelines and plant procedures had been
written, a series of other comments had been developed. The
process of writing plant procedures, using them on the B&W
simulator, and putting the procedures through the safety review
process showed the need for additional revisions to the
guidelines. The changes to each guideline are discussed in the
following sections. The discussion is keyed to Figures 1-7 which
show the differences between the PSGs and TMI-l AT0G. The figures
further show the differences between the TMI-l and Oconee AT0Gs.

3.2.1 Reactor Trip

As shown in Figure 1, the reactor trip plant specific guideline
(PSG-1) follows AT0G very closely. Two differences have already
been discussed in Sections 3.1.6 and 3.1.9. Letdown isolation is
automatic and, therefore, is not an insnediate trip action. Part
of the response to a high OTSG level will be to place the ICS in
" HAND" and close the MFW valves. If this action is ineffective,
then the MFW pumps will be tripped.

~

._ - - _ _ . _ _ _ _ - _ _ _ - - . _ . _ _
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:

i Other differences between the guideline and TMI-l AT0G are minor. ;

j A loss of offsite power (see 7.0) will require the same basic
actions as AT0G. However, several steps have been deleted. OTSG

i level control is a rule; therefore, there is no explicit step 4

regarding raising level. Insuring the availability of HPI pump |.

auxiliaries is required any time a pump is started and is i
'addressed in other plant procedures. Instrument air is supplied:

; by a bottled supply after a loss of power and does not require !
i immediate verification. OTSG pressure control is covered by the
i EFW throttling criteria. Besides the deletion of these steps, a
; final difference is that the operator is referred to plant
i procedures which give specific detailed actions for a partial or

complete loss of AC power. These additional actions enhance the
1 operators ability to restore the plant to a normal post trip
1 condition.

!

Steps have been added to assure that pressurizer and makeup tank
: level are properly controlled. These actions reduce the chances
i of uncovering the pressurizer heaters, voiding the pressurizer or
| losing suction to the makeup pump.

Certain actions have been removed from the response to ESAS
j actuation (see 8.0 on Figure 1). Makeup tank level has been

already checked in the previous step, so these actions are not
j necessary in the response to ESAS. Seal injection is not isolated
' and is available as long as the "A" or "B" HPI pump is running.

Closure of the PORV.is verified upon lack of subcooling margin.
(SCM). A loss of SCM would normally occur before~4 psig building -

,,

pressure. The RB spray and containment isolation functions'

i (including NSCCW and ICCW) have already been verified.
; Verification of sodium hydroxide valves is performed as a
! follow-up. The Na0H injection system is single failure proof and ;
; automatic; therefore, immediate verification is not required.
;

The priority for treating excess and lack of heat transfer are
j modified from AT0G. AT0G considers both symptoms as an equal
1 priority. The PSGs require, if both symptoms occur at once.(e.g. |

one OTSG dry and the other overcooled), then excess heat transfer
i must be treated first. .

J None of these changes represents a significant difference between
; TMI-l AT0G and the plant specific guidelines.
.

3.2.1.1 TMI-l vs Oconee AT0G.

Besides the differences between TMI-l ATOG and the TMI-l<

PSGs, there is also a difference between TMI-l and Oconee
A!9G-(indicated by the vertical lines). Oconee AT0G does
not respond to a depressurized 0TSG in the reactor trip' ;

procedure. TMI-l ATOG does. This is an appropriate i

post-trip verification requiring immediate action, and
hence is included in PSG 2.1.

!
.

|- .
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3.2.2 Lack of. Subcoolino Margin

Figure 2 provides a comparison of the TMI-l ATOG and PSG 2.2 " Lack
of Subcooling Margin". The only differences occur in the exits to

of long) term cooldown procedures. ATOG exits to a guideline(CP-105 that results in a normal plant cooldown procedure when
there is primary to secondary heat transfer, but subcooling margin
cannot be restored. PSG 2.2 instead directs the operator to the
small break LOCA guideline for cooldown. This approach
exemplifies one philosophical difference between AT0G and the
PSGs. If there is a RCS water going into containment, either due
to a break or feed and bleed cooling, the operator follows the
small break procedure. This procedure insures containment
temperature / pressure control and integrity. It also assures a
suction source for the ECCS equipment.

Another difference occurs between the PSG and TMI-l AT0G if there
is both
margin (primary / secondary heat transfer and adequate subcoolingsee Figure 2, 6.0 and 12.0-15.0). In this case, the
operator has two options. If the RCS is water solid, then he is
directed to PSG 2.9 and re-establishes a pressurizer steam
bubble. If there is a steam bubble in the pressurizer, then he
returns to the reactor tr p procedure, reverifies the plant
condition'and takes further action based on management direction
(i.e. cool 1own per plant procedure or start up). ATOG would
direct the operator through CP-105 and into a normal cooldown
procedure, so that the difference is procedural flow only. The
PSGs assure that any leak is treated like a LOCA until management
evaluates the situation.

3. 2. 2.1 TMI-1 vs. Oconee AT0G

There are several differences between TMI-l and Oconee
AT0G. First, a check is made in TMI-l AT0G for 0TSG tube
rupture (see Figure 2, 10.0 and 14.0). Treating tube
rupture symptoms rather than exiting to a cooldown
procedure is correct and represents an enhancement of AT0G.

A second change is that Oconee AT0G checks for OTSG heat
transfer before checking for a large break LOCA (see 7.0
through 8.0). Since heat transfer will be lost for a large
LOCA, it is expeditious to exit M tve checking for 0TSG
heat transfer. '

Oconee ATOG exits upon exc. p i e 6 transfer much later
than TMI-l AT0G (see 4.0,1;;.0 ano W.0). If a loss of
subcooling has resulted from an overcooling, then it is
appropriate to correct the overcooling immediately after
taking act' ions to assure that the core is '"Joled (1.0
through 3.0). Moreover, if excessive cooling exists at
this point, it should be corrected before taking the
recaining procedure steps for treating lack of SCM. eko,
raising 0TSG level to 95% can contribute to an overcooling
ar.d should be corrected.

,
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A final minor difference is that Oconee has a specific step
instructing (see 6.0 and 12.0) the operator to control HPI;
however, the PSG HPI throttling criteria make the step
unnecessary.

3.2.3 Excessive Heat Transfer

Figure 3 compares TMI-l ATOG and PSG 2.3 " Excessive Heat
Transfer". The primary difference between the two is economy of
words. ATOG branches out if one or both OTSGs are affected and
treats the affected and unaffected OTSGs in separate portions of'

the guideline. The PSG takes the same actions, but tells the,

operator to take those steps on the affected 0TSGs and continues
with all steps in series. Besides the arrangement of steps, the
sequence of isolation of the affected OTSG(s) is slightly
different. AT0G isolates the affected OTSGs in three steps (see
Figure 3, 16.0 to 22.0). PSG 2.3 isolates the OTSG in two steps.
First it isolates feedwater, closes the TBVs and ADVs, then
re-evaluates the OTSG pressure response. If one exhibits a lower
pressure, then steam to the EFW pumcs and the inlet to the ADVs
and TBVs is isolated, AT0G isolates steam to the EFW pump as a
separate and final step. TMI-I has two motor driven EFW pumps
which are each capable of removing decay heat. Moreover, the
turbine driven EFW pumps can be supplied steam from either OTSG
from one of two valves (MSV-10 A/B or MSV-3A,B) as well as from
the auxiliary boiler.

3.2.3.1 Differences Between TMI-l and Oconee AT0G

The differences between TMI-l and Oconee AT0G are minor
(refer to Figure 3). Oconee initiates HPI at 50 inches
pressurizer level while THI-l increases makeup at 100
inches pressurizer level and initiates HPI at 20 inches.
Oconee checks for tube rupture symptoms before lack of
subcooling margin (see Steps 22.0 and 23.0). TMI-l checks
in the reverse order, ceasistent with the priority with

t which these symptoms should be treated.

3.2.4 Lack of Heat Transfer

Figure 4 compares TMI-1 ATOG and PSG 2.4 " Lack of Heat Transfer".
The initial check for the availability of feedwater has been3

deleted. This simplifies the immediate actions and has the
operator follow more important steps first. If FW is established,
the operator still takes the same actions in AT0G. A second
difference.is the exit condition if heat transfer is
re-established. ATOG recovers from HPI cooling, checks for other,

symptoms and goes to a cooldown procedure for a saturated RCS.
PSG 2.4 recovers from HPI cooling and goes to the reactor' trip
proccdure. In reactor trip, the operator checks for other
symptoms and if there are none, proceeds based on management

)direction.
i

| I
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The major area of discussion for operators during the December
simulator session was the use of pump bumps. As written, the
guideline appeared to hold the operator at the pump bumping steps
in the guideline without proceeding to other steps (i.e. cooldown
during a SB LOCA). The Implementation Committee, therefore,
re-evaluated this procedure based on that experience. The
procedure was clarified to assure that the operator would continue
while attempting to bump pumps. If OTSG heat transfer cannot be
re-established, but the RCS is cooling down at more than 100F/hr
(i.e. cooldown cannot be controlleo because of a saturated RCS in
a LOCA (.ondition), then cump bumps will not be required. In this
situation, the operator exits the lack of heat transfer procedure,
goes to reactor trip, and will proceed through PSG 2.1 and be
directed to treatment of the appropriate symptoms.

3.2.4.1 Differences Between TMI-l and Oconee AT0G

TMI-l and Oconee AT0G treat lack of heat transfer the same
with only minor exceptions. The largest difference is that
in TMI-l ATOG, the PORV is opened and HPI cooling
established if RCS pressure reaches 2300 psi (see 2.0
through 5.0 and 9.0). This action is intended to decrease
RCS pressure sufficiently to maximize HPI flow, reduca any
break flow, yet maintain a sufficient primary / secondary
temperature difference to allow heat transfer. This action
improves safety margins and is, therefore, an appropriate
action for the guidelines.

TMI-l AT0G (Figure 4, 15.0) allows the operator to start an
RCP one hour after reactor trip. After this period of
time, mass loss out of a break in the RCS is not sufficient
to cause a core uncovery if the RCPs are subsequently
tripped. This step implements an action which has already
been recomended in Oconee ATOG (see p.127 "Best Methods
of Equipment Protection").

3.2.5 Steam Generator Tube Rupture

As indicated previously, the OTSG tube rupture guideline was based
on the existing plant procedure that is based on AT0G as well as
additional analyses and plant experience. Only minor changes have
been made in developing the tube rupture guideline from the

( existing plant procedure:

1. Pressurizer depressurization is begun immediately in order
to minimize subcooling margin by the time the plant
cooldown begins.

2. Some additional clarification was added for use of the feed
and bleed procedure in parallel with the tube rupture
procedur2.

|
!
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3. The addition of rules for treating a lack of subcooling
margin eliminated the need for a separate section of the
guideline to treat lack of subcooling margin during a tube
rupture.

3.2.6 Cooldown with a Small Break LOCA

Figure 5 illustrates the differences between TMI-l A.T0G CP 103 (RC
Cooldown with a Saturated RCS and OTSGs Removing Heat) and PSG 2.6
(Cooldown with a Small Break LOCA). ATOG distinguishes among LOCA
cooldowns with/without primary to secondary heat transfer and
subcooled cooldowns. The PSG's have all cooldowns in which RCS
inventory is being put in containment controlled by the small
break LOCA cooldown procedure. HPI cooling (PSG 2.9) also is
controlled via this procedure. The manner of controlling the
plant is not different, however. Except for the differences in
exit points, PSG 2.6 varies from TMI-l ATOG only by the addition
of guidance that appears elsewhere in ATOG. One additional exit
has been added to allow treatment of tube rupture symptoms.

3.2.6.1 Differences Between TMI-l and Oconee AT0G

The differences between TMI-l and Oconee ATOG are mir,or.
TMI-l uses a lack of primary to secondary heat transfer as
a condition for exiting to the HPI cooling guideline.
Oconee ATOG used a loss of natural circulation.

3.2.7 Cooldown with a Large Break LOCA

As discussed in Section 3.2.6, the SB LOCA procedure is used for
more plant cooldowns than in ATOG. As seen in Figure 5, TMI-l
AT0G distinguishes between a small break LOCA with and without
primary to secondary heat transfer. On the other hand, PSG 2.7
directs the operator to the small break LOCA guidelipe regardless
of heat transfer. For the case where there is no primary /
secondary heat transfer, TMI-l AT0C goes to an HPI cooling
guideline. Instead, PSG 2.6 initiates HPI cooling and takes the
steps for HPI cooling without exiting the procedure.

3.2.7.1 Differences Between TMI-l and Oconee AT0G

TMI-l and Oconee AT0G differ by the deletion of several
steps from Oconee. TMI-l does not include a notification
of personnel in the guideline. This is a procedural item
that does not belong in guidelines. TMI-1 also deletes two
steps verifying that the CFT isolation valves are open and
that building spray valves have operated. Again, these are
specific steps that can be treated in the plant proceo re,
but not in the guideline.

|
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Oconee does not exit the large break LOCA procedure if
pressure stays above LPI initiation pressure. Rather it
checks for a core flood line break accident. The TMI-l
guidance handles the more generalized condition of any
large small break LOCA in which the RCS does not
immediately depressurize to LPI pressure.

Finally, the Oconee guidelines use a different BWST level
setpoint for pump suction switchover. This is a plant
specific item.

3.2.8 RCS Superheat

The TMI-l AT0G and plant specific guidelines do not differ except
for the items identified in Section 3.1.8.

3.2.8.1 Differences Between TMI-l and Oconee AT0G

There are several differences between the TMI-l and Oconee
inadequate core cooling guidelines.

First, TMI-l AT0G includes a step (refer to TMI-l ATOG,
5.0) to open the PORV when RCS pressure reaches 2300 psig.
This step is consistent with the lack of heat transfer
guideline (see Section 3.2.4). The intention is to reduce
RCS pressure and maximize HPI flow, reduce break flew and
possibly reach CFT pressures. The PORV is closed at 100
psig above OTSG pressure to assure a primary / secondary
differential temperature. This additional guidance
increases the ability to cool the core and improves the
inadequate core cooling guideline.

Step 8.2 requires the operator to continue to depressurize
the OTSG at 100F'/hr after the initial depressurization
called for in this step. This step is more explicit than
the Oconee step which only calls for a step decrease in
temperature. The continued cooldown of the OTSG enhances
the chances of inducing natural circulation or a cooldown
of the RCS.

Step 14.0 of TMI-1 AT0G adds a step requiring that high
point vents as well as the PORV be opened when fuel clad
temperature goes above 1400F, The vents are intended to
remove noncondensible gases which could potentially be
blocking natural circulation.

Oconee AT0G Step 11.3 differs from TMI-1. The step relates
to loss of RC pump service. TMI-1 requires tripping of the
RCP on loss of motor cooling in the pump operating
procedure.

s
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Step 16.0 of Oconee AT0G (see Oconee AT0G) requires
isolation of the core flood tanks. This step is deleted in
TMI-l AT0G. The step is taken af ter the RCS returns to
saturation. Since it is possible that the CFTs are the
only source of core cooling, they should not be isolated.

Step 16.0 of TMI-l ATOG does not exist in Oconee AT0G. It

directs the operators to close the high point vents when
RCS pressure goes below 150 psig, but to reopen them if
pressure increases above this value. Oconee AT0G did not
dddress high point vents. The step tries to close RCS
leakage paths at a cor.dition when LPI operating and relief
of non-condensible gases is no longer important. If the

vents are helping to control RCS pressure, then they should
be reopened to prevent a loss of LPI flow.

Step 18.0 of TMI-l AT0G emphasizes that SG pressure should
be maintained as low as possible. Oconee does not. This
step occurs in the section dealing with return to
saturation from 1800F clad temperatures. Previous steps
(refer to Oconee Step 12.0 and TMI-l Step 13.0) in the
guideline have already required the operator to reduce the
SG pressure as lcw as possible. There is no actual change
to the procedural steps, just a re-emphasis of the action
to be taken.

Finally, Oconee and TMI-l ATOG differ in the location of
the guidance for cooldown once the RCS is saturated.
Oconee AT0G maintains the operator within the ICC guideline
but duplicates the guidance of CP-103. TMI-l directs the
operator to CP-103. The TMI-l PSG directs the operator to
loss of subcooling margin, which would result in cooldown
via the small break LOCA procedure. Once again, however,
the guidance is put in a different location rather than
representing difference guidance.

3.2.9 Feed and Bleed Cooling

The differences between PSG 2.9 and TMI-l AT0G (cps 104, 105) are
illustrated in Figure 7. The reason for the differences flows
from the PSG concept of the small break LOCA procedure. The PSG
2.6 provides guidance that ATOG provides in the HPI cooling
procedure. PSG 2.9 assures that if HPI cooling is required, it is
initiated. The operator is directed to PSG 2.6. Another
difference is that the TMI-l ATOG for establishing a bubble in the
pressurizer has been incorporated into PSG 2.9. If a bubble is
established in the pressurizer and there is no RCS leak, the
operator is then directed to a normal cooldown. If a bubble is
not re-established, then the operator cools down within the small
break LCCA procedure, whereas AT0G would cool down using a normal
plant procedure. The advantage of being in the LOCA procedure for
this case is the guidance available for the transition to DHR
system operation. The differences between AT0G and the PSGs,

l represent a re-arrangement of material.

s
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3.2.9.1 Differences Between TMI-l and Oconee ATOG

Figure 7a depicts the Oconee AT0G HPI cooling guideline
(CP-104). Because the two ATOGs were arranged differently,
it was not possible to represent all their re-arrangement
on one figure. However, they both share the same common
elements. First, each maintains full hPI flow with the
PORV open in order to assure core cooling. Second, the
plant is maintained within allowable pressurized thermal
shock limits 'TMI-l accomplishes this by virtue of a
general quitbiine to do so, as specified in plant procedure
ATP 12'.' r .
If the OTSG becomes available as a heat sirik, the operator
attempts to restore heat transfer by pump bumps and4

pressure reduction.

s
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Figure $ CORE EXIT FLUID TEMPERATURE FOR
INADEQUATE CORE COOLING
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In order to insure safe shutdown of a B&W NSS, five major areas of plant control must
be achieved. These control areas are reactivity, primary system pressure, primary
system inventory, secondary system pressure, and secondary system inventory. Because

these control functions are discussed either directly or indirectly in all AT0G work, a
comparison between plants should naturally start with the systems which directly affect
those key areas.

The following paragraphs are intended to review the means by which TMI-l and ANO-1
achieve plant control.

Reactivity control is achieved in all PWR's through control rod insertion ard boron
shim control. The functioning of the CRDMs and boron addition systems for ANO-1 and
TMI-l are essentially the same. (Differences in the MU system will be addressed
later.) The reactor trip setpoints for TMI-l and AN0-1 are as follows: (from plant (technical specification) I

i
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)
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e
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b~
32-:.121199-o0: I. TMI-1 Rx Trip Setpoints-

ANO-1-

r (Reference 28) (Reference 6)
|

1. Power > 105.5% 1. Power > 105.5%

2. Flux / flow /inbalance - 2. Flux / flow imbalance -
1.08 x rated flow (%) minus 1.057 x rated flow (%) minus
reduction due to imbalance reduction due to imbalance

3. High RCS pressure (2300 psig) 3. High RCS pressure (2300 psig)

4. Low RCS pressure (1800 psig) 4. Low RCS pressure (1800 psig)

5. Variable low RCS pressure 5. Variable icw RCS pressure
(11.75)(Tout) - 5103 psig (11.75) Tout - 5103 psig

.

6. RC max. temperature = 619'F 6. Max. RC temperature = 619'F

7. High reactor building pressure 7. High reactor building pressure
j (4 psig) (4 psig)

8. Loss of FW pumps 8. Loss of FW pumps

9. Turbine trip 9. Turbine trip

Primary system pressure control is achieved through the interaction of several systems .
and components.

These are the pressurizer heaters, pressurizer spray, PORV, pres-
surizer safety valves, makeup, and letdown. The TMI-l and ANO-1 pressurizers are

identical in all important respects.* The PORV and safeties are identical in design,
while the effects of the pressurizer spray and heaters are similar. Although MU/HPI
and letdown control is important in controlling primary pressure, its main function is

;to control primary inventory.
Therefore MU/HPI and letdown will be addressed in the

next section. j

"

QTMI-l has a 0-400 " Pressurizer level range, while that for ANO-1 is 0-320."
!

.
l

.
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II. PRESSURIZER HEATERS
r

Bank-On Setpoint ANO-1 Reference TMI-l Reference

1 <2135 psig 10 <2135 7
2 <2135 psig 10 <2135 7
3 2135 psig 10 2135 7

'4 2120 psig 10 2120 7
5 2105 psig 10 2105 7

Bank-Off Setpoint

I
'

>2155 psig 10 2155 7
2 >2155 psig 10 2155 7
3 2155 psig 10 2147 7
4 2140 psig 10 2140 7
5 2125 psig 10 2125 7

} Bank Power -

1 84 kw 10 (Power output
'

2 84 kw 10 by Bank not
3 378 kw 10 available) l

4 504 kw 10

5 588 kw 10 8 -

TOTAL 1638 kw 1638 kw

Banks Powered
.

After Loop 1+2 22 No 12, 25

(With 126 kw
manual load
ability,

however)

Primary inventory is controlled by makeup and letdown. Attachment 1 shows simplified
P+ID's for TMI-l and ANO-1 makeup system. HPI and makeup pump flowrates and capa-
bilities are compared for each plant in Section III. Note ~ that the makeup systems for

,

each plant are almost identical, except that ANO-1 does not isolate RCP seal injection
during ESAS actuation as does TMI-1.

'
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Ill. MAKEUP AND LETDOWN SYSTEM

r
(A) Makeup

ANO-1 Ref. TMI-l Ref.

Normal Makeup - 25 gpm 1

Normal Seal Injection - S gpm/RCP 1 8 gpm/ pump 7

Normal Seal Return - 1 gpm/RCP 1 3 gpm/ pump 7
Makeup Flow vs. Pressure

with Makeup Control

Valve Fully Open - 2200 psig 140 gpm 2 (HPI/MU pump

1800 psig 180 gpm 2 curves not
2000 psig 160 gpm 2 available at
1600 psig 200 gpm 2 present)

HPI Flow vs. Pressure
for Two MU Pumps with

Control Valves Full
Open - 2600 psig 400 gpm 2

2400 psig 495 gpm 2

2200 psig 580 gpm 2

2000 psig 645 gpm 2

1800 psig 705 gpm 2

1600 psig 755 gpm 2
-

1400 psig 805 gpm 2

Failure Position of MU FC on loss of
Control Valve on LOOP - Air is not lost to air

the valve 22 FC on loss of 25

solenoid power

Is RCP Seal Injection
Isolated After ESAS No 4 Yes 3

'

s

'
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III. @ EUP AND LETDOWN SYSTEM

(B) Letdown

ANO-1 Ref. TMI-l Ref.
.

Normal Letdown 53 gpm 1, P.14 45 gpm 7

Letdown Temperature 120 1, P.14 120 24

Letdown Control Valve
Failure Position on FC loss of air 25
LOOP - Closed 11 FC loss of

solenoid power

Cooling Water Supplied Yes on LOOP

To Letdown Coolers but will be
After LOOP 7 No 11 locked out on 12

ES+UV

.

|

|
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c IV. Secondary System pressure is controlled mainly by the action of components in the
main steam system. Most plants differ somewhat in the design and operation of the
seconday system, and there are significant differences between ANO-1 and TMI-l in
this respect.

In the event of a major loss of steam pressure (i.e., steam line break) the SLBIC
system at ANO-1 and the SLRD system at TMI-l actuate wnen OTSG steam pressure
reaches 600 psig. The response of each system is quite different, however, as the
following comparison shows:

ANO-1 Ref. TMI-l Ref.
'SLBIC' 'SLRDS'

Actuation Setpoint = 600 psig 10 Actuation Setpoint = 600 psig 19
- Actions Taken By System- - Actions Taken By System -

1. Closes MSIVs for both OTSG's 14 1. Closes WW block and control
2. Closes MFW isolation valve to valves to affects 1 OTSG only.193

affected 0TSG. 14 2. Closes startup FW block and
-

3. Opens steam supply valve to control valves to affected
steam-driven EFW pump. 14 OTSG only. 19

4. EFW isolation valve opens on 3. Closes EFW control valves to
EFW initiation signals to affected 0TSG only. 19
both OTSGs. 14 4. Performs identical operations

,5. Closes WW isolation valve on the other OTSG if low
for the other OTSG if a SLBIC steam pressure is detected in
signal subsequently origi- that loop. 19
nates from that steam loop. 14

Other characteristics of the ANO-1 and TMI-l steam systems are as follows:

The steam system begins at the OTSG outlet nozzle and continues through the steam
line piping, turbine, and condenser.

.

1
-
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A. MAD VALVES

o

ANO-1 Reference TMI-l Reference
# Valves 2 4, Fig. 10-1 2 15

Lift Pressure * 1020 psig 10 1026 19

Full Open Pressure * 1045 psig 10 1052 19

Capacity (Tota 1) 5% 10 6.4% 19

*The Mad Valve setpoints are a function of plant condition (reacter trip,
turbine trip, or normal plant operation).

B. SAFETY VALVES

ANO-1 Reference TMI-1 Reference
# Valves 16 4, Fi g.10-1 18 19

Safety Valves 4 @ 1050 psig 9 2 0 1040 psig 19

Lift Pressure 4 @ 1070 psig 9 4 0 1050 psig 19

4 @ 1090 psig 9 4 @ 1060 psig 19

4 @ 1100 psig 9 4 @ 1080 psig 19

4 0 1092.5 psig 19

Safety Valve
Flow 235 lbm/ valve 9

sec

C. CONDENSER DUMP (Turbine Bypass)

ANO-1 Reference TMI-l Reference
Lift Pressure * 1020 psig 10 1020 psig 19

Full Open

Pressure * 1045 psig 10 1052 psig 19

Capacity

(Total) 15% 10 15% 19

i

* Condenser Dump setpoints are a function of plant conditions. Setpoints shown |

are for reactor trip. |,

|

|
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Secondary system inventory is controlled by either the main feedwater system or
the emergency feedwater system depending on plant condit' ions. Section V and VI
cover these systems.

Section VII, the final section, compares how each plant responds to a loss of
offsite/onsite electrical power. Because loss of power affects all five major
arehs of plant control, it must be addressed separately.

S
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MAIN FEEDWATER SYSTEM

if
The primary differences which are apparent from the feedwater P+ID's are in cross-
connect design and flow control valve arrangement. The ANO-1 feedwater trains are
completely separate except for a normally closed ICS controlled cross-connect
just downstream of the main feeowater pumps. The TMI-l trains feed into common headers
both before and after the 4th and 2nd stage feedwater heaters. There are no valves to

| impedd flow from pump A to OTSG B or from pump 8 to OTSG A.
1

ANO-1 has a low load bypass in addition to the normal startup bypass. TMI-l has only
,

the startup bypass line. TMI-l has diaphragm actuated flow control valves, whereas all
major valves at ANO-1 are motor actuated.

Other data which characterizes the MFW systems in each plant is as follows:

A. Design Data

Parameter ANO-1 Reference TMI-l Reference

Q Normal Flow, Both

Pumps (lb/hr) 11.1 x 106 26 10.6 x 106 7

Temperature (*F) 457 26 457 16

Pump Discharge

Pressure (psia) 1088 26 1225 16

8. Signals That Trip the MFW Pumps
.

Signal ANO-l Reference TMI-l Reference
Thrust Bearing Wear Trips, but set-

Forward (mils) 5. 27 points
Reverse 35. 27 Unknown 18

Rotor Vibration (mils) 6.5 27 Unknown

Turbine Overspeed (rpm) 62.15 27 Yes, setpoint unknown 18
Bearing Oil Pressure

Low (psig) 10. 27 <4 psi 18

|~

|
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B. Signals That Trip the MFW Pumps (Cont'd)
P

Signal ANO-1 Reference TMI 1 Reference
-

FW Discharge Pressure

High(psig) 1150 27 Unknown

FW Pump Suction Pump suction valve
PressureLow(psig) 230 27 closed 18

FW Pump Low Flow (gpm) 1600 27 1000 gpm 16

Vacuum <23" Hg 18

Other Number of condensate /

condensate booster
pumps less than the

number of feedwater
pumps running will
trip the FW pump

turbine that was
reset last. 18

.

9 C. Valve Control Logic
-

1. ANO-1 (Reference 29)

a. Low Load Block Valve

The low load block valve opens when the startup valve reaches 80% open.
The low load block valve closes when the startup valve reaches 50% closed.

b. Startup Valve

The startup valve is controlled by the ICS which maintains feed flow
proportional to reactor power level.

c. Main Block Valve
The main block valve opens when feedwater demand exceeds 50%. The main
block valve closes if feedwater demand drops below 45%.

d. Reactor Trip
'

A reactor trip causes the main block valve and the low load block valve to
shut.' Also, a preselected feedwater pump is tripped. -

_ _ _
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r e. Feedwater Pump Trip
'

A feedwater pump trip causes the main block valve and the low load block

valve associated with that pump to close. Also, after a single feedwater
pump trip, the ICS opens the cross-connect valve.

f. Reactor Coolant Pumps

_Tcit of all four reactor coolant pumps causes the low-load block valve*

l to close.
|

g. Pump Speed

After the main block valve opens, the ICS controls feedwater flow by
adjusting pump speed. Until the main block valve is opened, the feedwater
flow is controlled by the pressure drop across the startup or low-load> *

!

valve.

|
2. TMI-1

t -
'

a. Low Load Block ValveD
There is no low load block valve at TMI-1

b. Startup Valve
Normally ICS controlled. S/U and MFW control valves operate sequentially.
When S/U control valve flow approaches capacity during startup, the main
control valve begins to open. (Ref. 16)

.

c. Main Block Valve

The main block valve opens when the startup valve reaches approximately 90%

The block valve closes when the startup valve reaches approximately| open.
'

70% closed. (Ref.18)

d. Reactor Trip

(No information available at time of writing)
i

e. Feedwater Pump Trip

p (No information available at time of writing)
I
,

l
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Ar f. Reactor Coolant Pumps Tripped gV.

A trip of all four reactor coolant pumps will result in a closing of the-

main feedwater valves. (Ref. 30)

g. FW Pump Speed

Feed pumps are variable speed and are controlled by feedwater valve AP and
demand as a function of load. During normal operation the position of the-

regulating valves and the speed of the feedwater pumps is controlled by the
ICS; howaver, manual control can be instituted at any time. (Ref.18)

9
v

.

1

/7|)_7



2. ) , '' }
d. $ 'o h

-

7 *
,' 'G- ), . .~

VI. EFW SYSTEM
9-

AN0-1 has one turbine driven EFW pump and one motor driven pump of approximately equal
capacity. TMI-l has one turbine driven pump and two motor driven pumps. The motor
driven pumps together are equal to the capacity of the turbine driven pump.

The diagrams show that all EFW pumps in each plant are capable of feeding either OTSG
if necessary. Note that ANO-1 has bypass lir,es (CV-2627 and CV-2626) in case the EFW
control valves CV-2670 and/or CV-2620 f ail shut, whereas TMI-l does not have this
feature.

The following gives characteristics of the EFW system in each plant:

ANO-1 Ref. TMI-l Ref.

# Motor Driven 1 4, Fig 10-1 2 16
Pumps

Capacity 780 gpm @ 2700 f t.H 0 14 460 gpm @ 2700 ft. H O 162 2
5 # Steam Driven 1 4, Fig 10-1 1 16#

Pumps

Capacity 720 gpm @ 2700 ft.H O 14 920 gpm 9 2700 ft. H O 162 2Initiating Signals a. Low OTSG level (18") 14 *a. Loss of both MFWPs 16
b. Trip of both MFWPs *b. Trip of all RCPs 16

(if RP >5%) *c. Low MFWP P signal 16
c. Trip of all RCPs d. Manual 16

d. SLBIC start steam * Starts only TDEFWP auto-
driven pump matically. MDEFWPs are

e. Manual started manually if TDEFWP

is unavailable or steam
pressure is insufficient. 16

EFW Isolation

valve (& Controller) CV-2620 14 EF-V30A (Pneumatic) 20

(motor)
CV-2670 14 EF-V308(Pneumatic) 20

(motor)
s

.Q.
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ANO-1 Ref. TMI-l Ref.f'

EFW Isolation

Valve (s) Stroke Time 23.3 sec (CV-2670) No information available
23.3 sec (CV-2620) for control valves

EFW-30 A/B
Power Supply for

EFW Isolation / Control CV-2620 - 861 14 EF-V30 A Plant air; 25
Valve (s) CV-2670 - B53 14 EF-V30 B 25

"

Power Lost to EFW

Isolation / Control
Valve After Loop No 14 Only if inst. air lost 25
Failure Position of
EFW Isolation / Control As Is 14 Fail As Is 25
Valve on Loss of AIR
Instrument AIR
Compressors Shed After No 22 Yes 25
Loop

) Steam Supply Valve CV-2617 14 MSV-13A 16
~

to EFWP Turbine CV-2667 14 MSV-138 16
Power Supply for B62 (D/G Backed) 14 Plant AIR 25
Steam Supply Valve 852 (D/G Backed) 14 Plant AIR 25
Failure Position of
Steam Supply Valve Air not lost 14 F0 if air lost 25
After Loop F0 if solenoid

de-energized
Flow vs. Head for 200 gpm 3400 ft. 10 (EFW Pump Curves Not
Motor Driven Pump 300 gpm 3400 ft. 10 Available At This Time) {2 at TMI-1 400 gpm 3300 ft. 10 "

1 at ANO-1 500 gpm 3200 ft. 10 "

600 gpm 3000 ft. 10 "

700 gpm 2800 ft. 10 "

Flow vs. Head for 200 gpm 3500 ft. 10 "

Steam Driven Pump 400 gpm 3350 ft. 10 "

1 at Each Plant 600 gpm 3000 ft. 10 "

L 800 gpm 2550 ft. 10 "

1000 gpm 1850 ft. 10 "

.nyL_
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VII. POWER
.-

At ANO, the diesels start and load-on in approximately 15 seconds (Ref.11). At TMI-2,

the diesels start in 10 seconds and are auto-loaded in 5 blocks at 5 second intervals
(at 10,15, 20, 25, and 30 seconds after receipt of the starting signal) and selected
manual on-loadings can be made thereafter.

Each dG at THI-l is rated 3000 KW (at 2000 hr), and a single DG can handle all auto-
loads along with selected manual loads. The DG's are air-started, with a separate
diesel driven air compressor to recharge the air receivers should they become empty
during an attempted startup.

Load blocks are listed in Ref. 25 and 12. Selected manual loads not normally connected
to the ES busses P,R,S, or T can be loaded manually via cross-connects through the bus
N. The instrument air system has yet to be updated; it's presently based on verbally
transmitted data from Ted Book, along with Ref. 28.

A. Diesel Loadings Comparison
S
-

Item ANO-1 Reference TMI-l Block Reference

RC Pumps No 11 No 12---

Condensate Pumps No 11 No 12---

Cond. Booster Pumps No 11 No 12---

Circ. Water Pumps No 11 No 12---

Makeup Pumps Yes 11 Yes 1 PS
Intermed. Cooling No 11 Yes M 5

Water Pump Yes 12
Pzr. Heaters Yes 11 Yes(126 KW) M 25
Inst. Air Comp. Yes 11 Yes(Normal) M 25
EFWP (motor driven) Yes 11 Yes 5 25 |

EFW Isol Valve Yes 11 Yes 17
EFWP Turbine Steam Yes 11 (PNewnc) 17

Isolation Valve
Service Water Pump Yes 17 Yes 3 5'
Dr. cay Heat Pump Yes 17 Yes 1 25
Bldg. Spray Pumps Yes 17 Yes 4 25
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I. Introduction
r

The final output of the ATOG program is a set of operator guidelines which
is applicable to a series of selected plant transients. As such, it is

necessary for the writer of these guidelines to obtain well-documented
analytical results for each of these transients so that he will have an
established basis for the guidelines. In essence, this document will supply
the guidelines writer with the necessary analytical information and will act
as a traceable link between the guidelines and the analysis.

This Transient Information Document (TID) sunnarizes the analytic 41 results

for the Excessive Main Feedwater transient and is applicable to Metropolitan
Edison Company's Three Mile Island - Unit One (TMI-1) reactor. Ineffget,
it will:

- Discuss the major system differences between TMI-1 and Arkansas Power
and Light Company's Arkansas Nuclear One - Unit One (ANO-1).

.

- Depict actual plant data for an excessive main feedwater transient.

- Define the ANG-1 results which can be used or modified for this event.)
Reference 1 is the associated event tree for this transient.

-

II. Major Plant Differences

Any plant can be brought to a safetshutdown if control is acheived in the
following five areas of plant response:

1. Reactivity
2. Primary Inventory
3. Primary Pressure
4. Secondary Inventory
5. Secondary Pressure

The plant systems used to achieve control of these parameters are the subjects
of the following discussion, with particular attention given to differences
between the corresponding TMI-1 and ANO-1 systems that affect plant perform-'

ance during an excessive main feedwater transient.

A. Reactivity

Short term reactivity control is achievedewhen the reactor trips and
the control rods fall into the reactor core. The following table is a

'

-
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listing of the various signals that trip the reactor at TMI-1 and at
ANO-1. During an excessive main fe'edwater transient, TMI-1 will behave
similarly to ANO-1 insofar as the actions of the reactor protection
system are concerned. Longer tenn reactivity control is attained
through the use of soluble boron to compensate for the decay of equili-
brium xenon and the reactivity temperature deficit. Both TMI-1 and ANO-1

utilize the makeup /high pressure injection and chemical addition systems
to bring the plant to a safe shutdown f liowing a reactor trip. A com-

parison of the TMIJ1 and ANO-1 makeup and letdown /high pressure inject-
ion systems can be found in Section II. B. Since AT0G does not address
the effects of the chemical additon system (i.e., long term reactivity
control is not considered), no comparison of the respective systems is

'

made.

TABLE 1
RPS Trip Setpoints for TMI-1 and AN0-1

THI-1 (Ref. 2) ANO-1 (Ref. 3)

Power >105.5% Power > 105.5%s

! Flux / flow / imbalance - Flux / flow / imbalance -
1.08 times rated flow (%) 1.057 times rated flow (%)
minus reduction due te minus reduction due to
imbalance imbalance

High RCS pressure (2300 PSIG) High RCS pressure (2300 PSIG)
(Ref. 34) (Ref. 34)

Low RCS pressure (1800 PSIG) Low RCS pressure (1800 PSIG)

Variable low RCS pressure- Variable low RCS pressure-
(11.75 T - 5103) PSIG (11.75 Tout - 5103) PSIGout

RC max. temperature (619F) RC max. temperature (619F)

HighRBpressure(4PSIG) HighRBpressure(4PSIG)

Additional Signals that Trip the Reactor '

Loss of FWPS (Ref. 38) Loss of FWPS (Ref. 38)

Turbine Trip (Ref. 38) Turbine Trip (Ref. 38)

_
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Conclusion: Both plants behave similarily from the standpoint of rea-
ctivity control during an excessive main feedwater transient. There-

| fore, the ANO-1 guidelines will be applicable to TMI-1 insofar as this
area of plant response is concerned.

B. Primary Inventory

Primary inventory is controlled by makeup and letdown. Attached are sim--

plified P & ids'of the makeup and letdown /high pressure injection system
at each plant. Pertinent MU and LD/HPI system data for this transient
is listed in Table 2 below.

TABLE 2

Makeup and Letdown /High Pressure Injiction System Perfonnance Data

TMI-1 Ref. ANO-1 Ref. ,

Nonnal makeup 25 GPM 8 25 GPM 7

Normal seal injection 8 GPM/RCP 8 8 GPM/RCP 7

) Normal seal returna 3 GPM/RCP 8 1 GPM/RCP :7
Maksup flow vs. 2200 PSIG 130 GPM 39 2200 PSIG 140 GPM 9pressure with make- 2000 PSIG 150 GPM 39 2000 PSIG 160 GPM 9up control valve 1800 PSIG 170 GPM 39 1800 PSIG 180 GPM 9fully open 1600 PSIG 190 GPM 39 1600 PSIG 200 GPM 9

Normal letdown 45 GPM 8 53 GPM 7

Letdown temperature 120 F 10 120 F 7

HPI flow vs. 2600 PSIG 420 GPM 39 2600 PSIG 400 GPM 9
-

pressure for two 2400 PSIG 525 GPM 39 2400 PSIG 495 GPM 9'

HPI pumps with 2200 PSIG 600 GPM 39 2200 PSIG 580 GPM 9control valves 2000 PSIG 670 GPM 39 2000 PSIG 645 GPM 9fully open: 1800 PSIG 730 GPM 39 1800 PSIG 705 GPM 9
1600 PSIG 785 GPM 39 1600 PSIG 755 GPM 9
1400 PSIG 835 GPM 39 1400 PSIG 805 GPM 9

RCP seal injection yes 11 no 6isolated after ESAS?

ESAS actuation set- 1600 PSIG 38 1500 PSIG 14point
-

e

-
- -m - ,_, , .,
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Conclusion: Both plants behave similarly from the standpoint of primary,

inventory control during an excessive main feedwater transient. There-
fore, the ANO-1 guidelines will be applicable to TMI-1 insofar as this
area of plant response is concerned. +

C. Primary Pressure

Primary pressure control is achieved by the pressurizer heaters, press-
urizer spray system, relief, and code safety valves. System data for TMI-1
and ANO-1 are tabulated below.

TA8LE 3

Primary Pressure Centrol System Data for TMI-1 and ANO-1

TMI-1 Ref. ANO-1 Ref.

Pressurizer heater
bank-on setpoints

1 <2135 PSIG 8 <2135 PSIG 7
2 <2135 PSIG 8 <2135 PSIG 7
3 2135 PSIG 8 2135 PSIG 7N 4 :2120 PSIG 8 2120 PSIG 7
5 '2105 PSIG 8 2105 PSIG 7

-

Pressurizer heater
bank-off setpoints

1 2155 PSIG 8 >2155 PSIG 7
2 '2155 PSIG 8 >2155 PSIG 7
3 2147 PSIG 8 2155 PSIG 7
4 2140 PSIG 8 2140 PSIG 7
5 2125 PSIG 8 2125 PSIG 7

Pressurizer heater
bank power

1 Power output 84 KW 152 by bank not 84 KW 15
3 available 378 KW 15
4 504 KW 15
5 588 KW 15

Total 1638 KW 16 1638 KW

Pressurizer spray
valve '

open 2205 PSIG 17 2205 PSIG 18close 2155 PSIG 17 2155 PSIG 18
s

a
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f Pressurizer elect-
romatic relief valve

open 2450 PSIG 34 2450 PSIG 34
close 2400 PSIG 34 2400 PSIG 34capacity 100,000 LB/H 17 100,000 LB/H 17'

Pressurizer code
safety valves

ope'n 2435 PSIG* 17 2500 PSIG 18close s2285 PSIG 35 Not availablecapacity 623,400 LB/H 17 600,000 LB/H 18

Conclusion: Both plants behave similarly from the standpoint of primary
pressure control during an excessive main feedwater transient. There-
fore, the ANO-1 guidelines will be applicable to TMI-1 insofar as this
area of plant response is concerned.

-

D. Secondary Inventory

Secondary inventory is controlled via the main and emergency feedwater
systems. Attached are simplified P & ids of these systems for TMI-1

,

f and ANO-1. The primary differences which are apparent frcm these dia-
grams are in cross-connect design and flow control valve arrangement.
The ANO-1 feedwater trains are completely separate except for a normally
closed ICS controlled cross-connect valve just downstream of the main
feedwater pumps. The TMI-1 trains feed into conson headers both before
and after the fourth and second stage feedwater heaters. There are no
valves to impede flow from pump A to OTSG B or from pump B to OTSG A.

ANO-1 has a low load bypass in addition to the nonnal startup bypass.
t

TMI-1 has only the startup bypass line. TMI-1 has diaphragm-actuated
flow control valves, whereas all major valves at ANO-1 are moter act-,

uated. Table 4 lists pertinent data for the THI-1 and ANO-1 main feed-
water systems.

*

Although these values appear at firs.t sightto be incorrect, all available
reference data indicates that the safety valve lift setpoint is below
that of the ERV. This is currently under review Sy PS&C.s

-

_

_ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ _ _ . . .
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TABLE 4,

TMI-1 and ANO-1 Main Feedwater System Performance Data |

TMI-1 Ref. ANO-1 Ref.

Normal flow, both 10.6x106 EB/H 23 11.1x106 22
pumps

Feedwater temp- 457 F 23 457 22
erature

Pump discharge 1225 PSIA 36 1088 22
pressure

Signals that
trip MFWPS

Thrust bearing
wear

forward Trips, setpoint unknown 37 5 MILS 25
reverse Trips, setpoint unknown 37 35 MILS 25-

Rotor vibration unknown 6.5 MILS 25

Turbine Over- $15% above max. full load 24 6215 RPM 25N speed speed *

-

Bearing oil <4 PSIG 37 10 PSIG 25
pressure low

FWP discharge unknown 1150 PSIG 25
pressure high -

FWP suction pump suction 37 230 PSIG 25
pressure low valve closed

FWP low flow 1000 GPM 36 1600 GPM 25

Vacuum <23 IN. HG 17

Oth r (1)Numberofcondensate/ 37
condensate booster

'

pumps less than the
number of feedwater
pumps running will
trip the FWP turbine
that was reset last

(2) Manual 1

Fcedwater valve control logic -
-

|

:

)
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THI-1
7

- Low Load Block Valve
There is no low load block valve at TMI-1.

- Startup Valve

Nonnally ICS controlled. S/U and MFW control valves operate sequent-

fally. When S/U control valve flow approaches capacity during start-
up, the main control valve begins to open. (Ref. 36)

- Main Block Valve
The main block valve opens when the startup valve reaches approximately
90% open. The block valve closes when the startup valve reaches app-
roximately 70% closed. (Ref. 37)

1

- Reactor Trip

No actions occur.

- Feedwater Pump Trip

No actions occur..

- Reactor Coolant Pumps Tripped
A trip of all four reactor coolant pumps will result in EFW initiation
to 50% on the operating range and therefore, in a closing of the main
feedwater valves. (Ref. 26)

- FW Pump Speed

Feed pumps are variabir. speed and are controlled by feedwater valve
AP and demand as a function of load. During normal operation the
position of the regulating vaives and the , speed of the feedwater
pumps is controlled by the ICS; however, manual control can be inst-
ituted at any time, (Refs. 24, 37)

ANO-1 (Ref. 27-)

- Low Load Block Valve (
i The low load block valve opens when the star. tup valve reaches 80% open.

|
The low load block valve closes when the startup valve reaches 50%

|
| closed. -

!

!

| |

| !



_ , _ __ _ _ . -

*

86-1123876-00 |
.

c

:. . . .
' <

1.

' *

. . . . .

. .

r - Startup Valve

The startup valve is controlled by the ICS which maintains feed flow
proportional to reactor power level

- Main Block Valve
|

The main block valve opens when feedwater demand exceeds 50%. The |

main block valve closes if feedwater demand drops below 45%. j

- Reactor Trip
A reactor trip causes the main block valve and the low load block
valve to shut. Also, a preselected feedwater pump is tripped.

- Feedwater Pump Trip
'

A feedwater pump trip causes the main block valve and the low load '

block valve associated with that pump to close. Also, after a single
feedwater pump trip, the ICS opens the cross-connect valve.

- Reactor Coolant Pumps Tripped

Trip of all four reactor coolant pumps causes the low-load block valve
~) to close.

- FW Pump Speed

After the main block valve opens, the ICS controls feedwater flow by
adjusting pump speed. Until the main block valve is opened, the feed-
water flow is controlled by the pressure drop across the startup or
low-load valve.

Note from the emergency feedwater system P & ids that all EFW pumrs in

each plant are capable of feeding either OTSG if necessary. ANO-1 has by-
pass lines (CV-2627 and CV-2626) in case the EFW control valves CV-2670

and/or CV-2620 fail shut, whereas TMI-1 does not have this feature. Table
5 below lists EFW system performance. data for each plant.

s

'
iw
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TABLE 5

TMI-1 and ANO-1 Emergency Feedwater System Performance Data

TMI-1 Ref. ANO-1 Ref.

# of motor-driven 2 36 1 12
EFWPS

Capaci ty 460 GPM @ 2700 FT. H O 36 780 GPM @ 2700 Ft. H O 282 2

0 of steam-
drivGn EFWPS 1 36 1 12

Capacity 920 GPM @ 2700 FT. H O 36 720 GPM 0 2700 FT. H O 282 2

Initiating signals Loss of both MFWPS 38 Low OTSG 1evel (18 in.) 28
Trip of all RCPS 38 Trip of both MFWPS (if 28
Manual 38 Rx power >5%)

Trip of all RCPS 28
SLBIC starts steam - 28
d riven pump
Manual 28

-

.

E F-PlA EF-PIB
Flow vs. head for 100 GPM 3250 FT 3250 FT 40 200 GPM 3400 FT 15
motor-driven pump 200 GPM 3200 FT 3200 FT 40 300 GPM 3400 FT 15

300 GPM 3090 FT 3090 FT 40 400 GPM 3300 FT 15
400 GPM 2900 FT 2900 FT 40 500 GPM 3200 FT 15
500 GPM 2630 FT 2625 FT 40 600 GPM 3000 FT 15
600 GPM 2200 FT 2180 FT 40 700 CPM 2800 FT 15

Flow vs. head for 200 GPM 2990 FT 40 200 GPM 3500 FT 15
steam-driven pump 400 GPM 2950 FT 40 400 GPM 3350 FT 15

600 GPM 2870 FT 40 600 GRM 3000 FT 15
800 GPM 2760 FT 40 800 GPM 2550 FT 15

1000 GPM 2550 FT 40 1000 GPM 1850 FT 15

One other system affects control of secondary inventory at TMI-1 and at
ANO-1. This is a ;2eam and/or feedwater isolation system which actuates
to isolate one or both steam generators following a steam line break.
The TMI-1 steam line rupture detection system (SLRDS) and the steam line

break instrumentation and control (SLBIC) system at ANO-1 perform the
' ' following functions:

.

A -_ _ _ _ _ . _ _ _ _ . __ __.__ _. _ ___ _ - . 4 . .,,
-
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7 TABLE 6

Comparison of TMI-1 SLRDS and ANO-1 SLBIC System

SLRDS (TMI-1) Ref. SLBIC (ANO-1) Ref.

Actuation Setpoint = 600 psig 29 Actuation Setpoint = 600 psig 15
Actions Taken By System - Actions Taken By System -

- Closes MPd block and control 29 - Closes MSIVs for both OTSG's. 28
valves to affected 0TSG only. - Closes MFW isolation valve to 28

- Closes startup MFW block and 29 affected OTSG.
control valves to affected - Opens steam supply valve to 28
OTSG only. steam-driven EFW pump.

- Closes EFW control valve to 29 - EFW isolation valve opens on 28
affected 0TSG only. EFW initiation signals to

- Perfonns identical operations 29 both OTSGs.
on the other OTSG if low - Closes MFW isolation valve 28
steam pressure is detected in for the other OTSG if a SLBIC
that loop. signal subsequently origi-

h nates from that steam loop.

Conclusion: Due to differences between the systems used to control
secondary inventory at TMI-1 and at ANO-1, each plant will respond diff-
erently to an excessive main feedwater transient. The actual plant res-
onses will be discussed in Section IV.

E. Secondary Pressure

Secondary pressure is controlled by the action of the modulating atmosp-
i heric dump (MAD) valves, the main steam code safety valves, and the cond-

enser dump (turbine bypass) system. Attached are simplified P & ids of
the main steam systems for TMI-1 and ANO-1.

|
|

|

. - - , . . - . - .- . - - - _ .
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. TABLE 7

Main Steam System Performance Data

TMI-1 Ref. ANO-1 Ref.

MAD Valves

# of valves 2 32 2 12_

Lift pressure 1026 PSIG 29 1020 PSIG 15 )

Full open pressure 1052 PSIG 29 1045 PSIG 15

Capacity (Total) 6.4% 29 5% 15

Safety Valves

# of valves 18 29 16 12

Lift pressure 2 0 1040 PSIG 29 4 @ 1050 PSIG 33
4 0 1050 PSIG 29 4 0 1070 PSIG 33
4 0 1060 PSIG 29 4 0 1090 PSIG 33
4 0 1080 PSIG 29 4 @ 1100 PSIG 33
4 0 1092.5 PSIG 29 '

')
- Condenser Dump ,

i(Turbine bypass) system |

Lift pressure * 1010 PSIG 29 1020 PSIG 15

Full open pressure * 105'2 PSIG 29 1045 PSIG 15

Capacity (Total) 15% 29 15% 15

* Condenser dump setpoints are a function of plant conditions. Set -
points shown are for a reactor trip.

Conclusion: TMI-1 and ANO-1 will respond differently to an excessive
main feedwater transient insofar as the area of secondary pressure
control is concerned. This is primarily due to differences between

' the TMI-1 SLRDS and the ANO-1 SLBIC system. Plant performance is' dis-
cussed in Section IV.:
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III. Plant Data,

Data from an actual excessive main feedwater transient at a 88W 177-FA plant
is important as a basis for the guidelines because it:

- Provides infonnation on plant response, and
- Yields confirmation of TRAP 2 predictions.

Following is a description of an excessive main feedwater transient that occ-
urred at TMI-1 on June 20, 1974. The overfill resulted in a low pressure trip
from 17.8% power.

Summary

During turbine overspeed testing malfunctioning turbine bypass valves caused a

condition where the B turbine bypass valves and the B OTSG connected turbine stop
valves were open (I & 2), and the A OTSG connected turbine stop valves closed
(3 & 4). The B turbine header pressure was reduced sufficiently low to actuate
the steam line rupture detection system. Actuation of the steam line rupture
detection system secured the feedwater flow to the B OTSG boiling it down to
zero inches. The rupture detection system was bypassed while the feedwater
ICS station was in automatic causing the feedwater to demand full flow. This
cooled and depressurized the primary system to the low pressure trip setpoint
causing a reactor trip on low RCS pressure.

Plant Conditions Prior To Transient

1. Reactor Power Level 17.8%
2. Tave 5780F

3. Makeup Tank Level ,50 inches
4. RC System Press 2155 psig
5. RC Flow 100%

6. Pressurizer Level 220 inches
7. Effective Full Power Days .75
8. RC Boron 1351 ppm

.

9. ICS Hand / Auto Station Status
a. Stesm Generator / Reactor Demand - Manual
b. Reactor Demand (Bailey) - Manuali

|c. Turbine Geneirator - Manual
d. Feedwater Valves - Auto

.
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e. Loop A and Loop B Bypass Valves - Auto
f. Feedwater Pumps A & B - Manual

10. "A" Loop Header Pressure Selected For Indication

Sequence of Events

A. Generator Unloaded

Generator unloaded, generator breakers opened, and field breaker opened.
During this period the A bypass valves appeared to operate properly to
maintain indicated header press. The "B" bypass valve demand increased

to 50% and held. When the generator breakers were opened the indicated
header pressure increased and the A bypass valves demand increased to 505,
and the "B" bypass valve demand increased to 100%. The indicated header
pressure (A) stabilized at setpoint.

B. Turbine Overspeed Trip Test (Prior to Reactor Trip)

1. Operator verified header pressure stab,le from indication and turbine.
2. Operator placed turbine rate of speed change to slow (60 rpm / min) and

pushed the turbine "Overspeed Test" pushbutton.
3. The turbine overspeed trip occurred in approximately 2.5 minutes at

approximately 1960 rpm.
4. Indicated header pressure increased when the turbine tripped.

The "A" bypass valves received a demand to open and in fact indicateda.

header pressure did stabilize at setpoint.
b. The "B" bypass valves received a demand to close at turbine trip and

then demand slowly increased to 100% open in approximately 3 minutes.

C. Prepared for second overspeed trip as planned. (Lead to Reactor Trip)

1. Operator verified that indicated header pressure was stable, reset
the turbine trip (Turbine speed approximately 1700 rpm), and placed '
the rate of turbine increase to " Fast" (180 rpm / min).

2. Operator pushed the "1800" rpm speed set.

NOTE: At time the turbine was reset the "B" bypass valves demand was
> nearly 100% open.
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D. Transient (See Attached Figures)
F

1. When 1800 speed set was pushed, the #1 and #2 turbine stop valves from
the B steam generator opened properly. The #3 and #4 stop valves from
the "A" steam generator did not open. According to the GE represent-
ative this will happen if the differential pressure across the valves
is greater than 13% of 900#. The valves were tested several times after
occurrence and found to be operating properly. This would indicate
that the pressure in the B header was already at least 120 psig less
than the A header pressure.

2. Because the B bypass valves were open and the B steam generator was
supplying the entire demand of the turbine, the pressure in the B
turbine header started decreasing rapidly.

3. The pressure in the B steam header dropped to below 600 psig actuating
one channel of the steam line rupture detection system. The CR0 pro-
mptly " Defeated" the remaining three actuation channels. The steam
line rupture actuation automatically secured the feedwater to the B
OTSG causing it to boil dry and remain in that condition for about i

R 2.5 minutes.
4. Tave and RC system pressure were increasing rapidly. When Tave reached ;

approximately 6000F, the CR0 placed the diamond control panel in manual !
and drove control rods in to stop pressure and temperature increase.
Letdown was manually increased to take care of reactor coolant expansion.

5. At about this time the CR0 took manual control of both bypass valves and
closed them both.

6. Another CR0 tripped the turbine and defeated the actuated steam line
rupture detection system on the B icop. This imediately restored the
signal to the ICS feedwater stations which were still in automatic to
maintain minimum level in the B OTSG (approximately 30"). '

7. The sudden influx of feedwater into the steam generator caused Tave
and RCS pressure to drop rapidly. The CR0 imediately took manual con-

trol of the B feedwater valve and started to close it. The transient
was too rapid however and the reactor protection system low pressure

j trip was actuated, shutting down the reactor approximately 1 minute
after the steam line' rupture detection system for the "B" loop was com-
pletely defeated.

.

_.M___
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7 Parameter Swings During Transient

MAX. MIN.

Tave 5000F 5600F

R.C. Pressure 2280 psig 1650 psig
Tout A 5960F 5500F

.

Tout B 6020F 5500F

Tin A 5930F 5500F

Tin B 6000F 5480F

bSubcooling 60 F 550F

Tave just prior to "B" OTSG feedwater isolation 567.6
Tave just prior to defeat of feedwater isolation 595
Time duration "B" steam generator isolated 2.5 min- i

Tave at reactor trip 570

Time duration from feedwater isolation defeat to reactor trip 1 min.

IV. Predicted Plant Performance
F

The purpose of this section is to discuss the THI-1 plant response to an excessive
main feedwater transient and to see how this response compares with that of
ANO-1. Also, required change's to Appendix A of Part II Volume 2 of the AN0-1
AT0G will be pointed out here. In order to determine the correct TMI-1 response
during this transient, four sources of information will be drawn upon. These
are:

- TRAP 2 analysis for ANO-1

- TRAP 2 analysis made for later contracts

- Plant data as documented in Section III
- Plant comparisons as documented in 3ectioni.II

A discussion of. each section of Appendix A follows in sequence.

i
1.0 General Transient Description - Most of this section is a general descrip-
tion of an excessiv'a main feedwater transient and as such is generic in its
applicability. An exception is the mference to the ANO-1 SLBIC system. It

should be noted that et TMI-1, an overfill will not be stopped as it is at3

Ati0-1, since the TMI-1 main steam isolation valves ' o not close upon a SLRDSd
signal. If a SLRDS signal is received in the non-overfilling generator, the

.

Y
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result will be that MFW and EFW will be isolated to that generator only and
the overfill will continue to the other OTSG. Figure A-2 should reflect this
fact. The ATOG account of an actual plant excessive feedwater transient
ilhstrates well this type of event and is applicable for use with the TMI-1
AT0G as well. This can be included in addition to the transient data found
in Part III of this document. Note that in the transient described on Figure
A-2, while ANO-1 has an ICS-controlled MFW cross-connect valve, at TMI-1,
both MFWP's feed into comon headers.

2.0 Operator Actions Summary.-

Imediate Actions - It should be noted here that TMI-1 has no capability for pre-
selecting a MFWP to trip following a reactor trip. Also, EFW automatically
starts at TMI-1 following receipt of certain signals (discussed in Section II
"MajorPlantDifferences"). The low-low level interlock at TMI-1 is 80 inches
versus 40 at ANO-1.

Identifying Symptoms - On page A-11, reference to SLBIC should be deleted or
changed to reflect TMI-l's SLRDS. (Note that SLRDS will not stop the overfill

g as will SLBIC, however). On page A-12, transient under discussion should be

modified to reflect the fact that there is no MFWP pre-selected trip or ICS-
-

controlled MFW cross-connect va'lve at TMI-1. At TMI-1, both MFWP's feed into
common headers. During this transient, water spillage into the steam lines will
cause wet steam to enter the MFWP turbines which could result in damage or pump
tri p. All following references to SLBIC should be changed. Substantial changes

,

will be required to pages A-12 through A-17 depending upon changes made to Part
I of ATOG.

3.0 Excessive Main Feedwater With Other Plant Failures -

Introduction - This section remains unchanged.
Branch Discussion - This section remains basically unaltered; however, refer-
ences to other sections of the AT0G may have to be changed.
Loss of Reactor Inventory Control (High) - On page A-21, the reference to the
MSBV's being shut should be deleted, since at TMI-1 they do not close upon a
SLRDS signal. The remainder of the discussion of this particular failure is
applicable. as is to TMI-1.

L

i
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Loss of Reactor Inventory Control (Low) - The reference to failure of the HPIr
system should be deleted, as AT0G does not address failure of safety-grade
equipment.

Loss of Secondary Inventory Control (High) - References to procedure steps may
have to be changed depending upon changes in procedures. On page A-25, the
reference to feeding the good 0TSG with both EFWP's should be changed to re-
flect the fact that TMI-1 has three pumps.
Loss of _ Secondary Inventory Control (Low) - No changes are required to this
paragraph.

Loss of Steam Pressure Control - This paragraph should be changed to reflect
the fact that TMI-l's MSIV's are not closed during a loss of steam pressure
control unless the operator chooses to do so manually.
Figure A-7 Excessive Feedwater Logic Diagram -

1. All references to SLBIC on this diagram should be changed such that
the situation depicted is indicative of the action of TMI-l's SLRDS.

2. In the P-T curve encountered on the main success path, " Limits:Important
to this Event" states that the operator should reduce the TBS or MADV

setpoints to a value close to the saturation pressure for the existing) RC temperature to limit RC heatup and swell. " Existing RC temperature"
should be changed to " Existing cold leg temperature."

3. All references to "ERV" should be changed to "PORV".
4. It should be again stressed that TMI-l's MSIV's are not klosed by SLRDS.

They are available, however, for manual isolation of a steam leak by the
operator if he so desires, although their stroke time is on the order
of several minutes. The logic. diagram should reflect this.

5. Similar to 2. Located in " Limits Important to this Event" on branch
entitled "EFW controlled '+'". '

6. In " Corrective Actions" on same branch, it should be noted that TMI-1
has three<.EFWP's.

7. The block dealing with makeup and letdown control should be a non-
operator action block.

8. EFW pumps auto start upon loss of both MFWP's or trip of RCP's.
9. The main success path should proceed down the page with failure paths

branching off to the sides. Hence, "ESAS initiated 'yes'" should
represent a failure (i.e., severe overcoaling which triggers ESAS),
and therefore, this path should branch to the right or left.

10. The RCP's should be tripped after a loss of subcooling margin.nnot
after ESAS.

..
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File No.
ALL OPERATING PLANTS or Ref.

l Date
RECOMMENDED' MODIFICATIONS TO PLANT OPERATIONS AND SETPOINTS 04/21/79 1245

|m.i...e.....,..........,..........,.

BASED ON EXTENDED DISCUSSIONS BETWEEN B&W AND THE NRC, THE NRC HAS REQUESTED

THAT B&W TAKE STEPS TO PRECLUDE ACTUATING THE PILOT OPERATED RELIEF VALVE

ON THE PRESSURIZER DURING ANTICIPATED TRANSIENTS. WE ANTICIPATE THE NRC WILL

ISSUE A BULLETIN TO OUR OPERATING PLANTS REQUIRING THIS ACTION. ATTACHMENT

l.0 PROVIDES B&W'S RECOMMENDED METHOD FOR ACCOMPLISHING THIS TASK. ATTACHMENTS

l.1 AND !.2 PROVIDE DETAILED INSTRUCTIONS FOR SETPOINT CHANGES DELINEATED IN

ATTACHMENT 1.0.
,

9 '

v.2 LEASE PASS THIS INFORMATION TO OUR CUSTOMER.

.

DFH/SM

CC: E. A. Womac
J. H. Taylo
J. F. Wal ted . F _.

M ''sa s % i

gh C kR. E. Kosiba' 'M

====3&edD,URCyg! "

To**7,,
/ /

.

k
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% EDUCTION OF REACTOR HIGH PRESSURE TRIP SETPOINT VALUE AND

INCREASE OF SETPOINT VALUE FOR THE PRESSURIZER PILOT OPERATE,D
I' RELIEF VALVE -

THESE SETPOINT CHANGES WILL HAVE THE EFFECT OF ELIMINATING THE LIFTING OF THE PRES-

SURIZER PILOT OPERATED RELIEF VALVE FOLLOWING ANTICIPATED TRANSIENTS SUCH AS LOSS

OF MAIN FEEDWATER AND TUR8INE TRIP. THE FOLLOWING POINTS SHOULD BE CONSIDERED
'

AS 8ACKGROUND FOR THESE CHANGES:

A. ' ALL SAFETY ANALYSES FOR 8&W NSS'S IS PERFORM;D WITHOUT TAKING CREDIT FOR THE

VENTING AND RELIEF CAPACITY OF THE PILOT OPERATED RELIEF VALVE. THEREFORE,
'

THE REDUCTION OF ITS RELIEF PRESSURE SETP0lNT DOES NOT NODIFY EXISTING APPROVED

SAFETY ANALYSES.
.

'

8. THE PRESENT NOMINAL VALUES FOR PRESSURE SETP0lNTS ARE AS FOLLOWS:
~

SAFETY VALVE - 2500 PSIG
,

REACTOR HIGH PRESSURE TRIP - 2355 PSIG

PILOT OPERATED RELIEF VALVE - 2255 PSIG

NOMINAL SYtTEM 0,PERATING PRESSURE - 2155 PSIG *

'

B&W HAS PERFORMED CALCULATIONS USING REALISTICALLY CONSERVATIVE ASSUMPTIONS,

WHICH INDICATE THAT SYSTEM PRESSURE WILL REMAIN BELOW 2400 PSIG DURING LOSS

OF MAIN FEEDWATER TRANSIENTS AND TURBINE TRIP TRANSIENTS IF THE REACTOR HIGH

PRESSURE TRIP SETPOINT IS RESET DOWNWARDS TO 2300 PSIG FROM ITS PRESENT

SETPOINT OF 2355 PSIG. REVISING THE RELIEF SETPOINT FOR THE PILOT OPERATED

RELIEF VALVE TO 2450 PSIG IN CONJUNCTION WITH REDUCTION OF THE REACTOR

HIGH PRESSURE TRIP SETPOINT WILL AVOID ACTUATION OF THE PILOT OPERATED

RELIEF VALV1 DURING ANTICIPATED TRANSIENTS.
.

'

/THEREFORE,WERECOMMENDTHEFOLLOWINGACTIONS:

A. REVISE THE REACTOR PROTECTION SYSTEM TRIP SETPolNT FOR REACTOR PRESSURE

HIGH FROM 2355 PSIG To 2300 PSIG USING THE ATTACHED PROCEOURE (ATTACHMENT 1.1).
-

.

8. REVISE THE RELIEF SETPOINT FOR THE PILOT OPERATED RELIEF VALVE FROM 2255 l
'

PSIG TO 2450 PSIG USING THE ATTACHED PROCEDURES (ATTACHMENT 1.2).
.

THE REACTOR PLANT OPERATING POINT (2155 PSIG) AND RELIEF PRESSURE SETP0lNT OF

THE ASME CODE PRESSURIZEA SAFETY VALVES (2500 PSIG) SHOULD REMAIN UNCHANGED.

l
1

*

\

|
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'' ATTACHMENT l.d
'

'

Pcge 2 of 2
-,

.

p

THE PROCEDURES PRESENTED IN THE ATTACHMENTS ARE INTENDED TO SUPPLEMENT THE

NORMAL PLANT ADMINISTRATIVE PROCEDURE APPLICABLE.TO CAllBRATIONS AND ADJUSTMENTS *

'

IN THE REACTOR PROTECTION SYSTEMS. THIS IS ESPECIALLY IMPORTANT IN VIEW OF THE

FACT THAT AL'L FOUR CHANNELS WILL BE RESET WITHIN A VERY SHORT TIMESPAN AND

THE POTENTIAL FOR COMMON ERRORS IN *iHE FOUR CHANNELS MUST BE ELIMINATED.
*

..

e

9

e

*

4

.

.

O

e

e

4

e

e

O

e

O

O

O

G

e

o

e



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

,

' *

86-1123876-00,

#i * ' . . *
ATTACHMENT 1.1 /* '

* * *g. . . .
,

PROCEDURE FOR SETTING RPS HIGH RC PRESSURE TRIP SETPOINT,

*

, , .
*

PURPOSEo.

'

THE PURPOSE OF THIS P.ROCEDURE IS TO SET THE TRIP SETPOINT OF THE RPS HIGH RC PRES-,

SURE BISTABLE TO 2300 PSIG. THIS PROCEDURE IS APPLICABLE TO AN RPS NARROW RANGE

RC PRESSURE CHANNEL WITH A RANGE OF 1700 TO 2500 PSIG.
.

.0 REFERENCE
, ,

BCC0 PRODUCT INSTRUCTION E92-341
. .

,0 EQUIPMENT .

DVM READABLE TO 0.0001 VOLTS, 100 MQ OR BETTER IMPEDANCE, 0.01% OR 3ETTER ACCURACY.
.

,0 PROCEDURE

CAUTION: THE INSTRUMENTATION SETTINGS GIVEN 4RE BASED ON TRANSMITTERS WITH AN
ASSUMED RANGE OF 1700 PSIG TO 2500 PSIG. THIS RANGE MUST BE CONFIRMED AND

CAllBRATION SETTINGS ADJUSTED TO REFLECT THE INSTALLED EQUIPMENT. CONTACT
'

P% 85W IMME91ATELY IF AS-INSTALLED RANGES DIFFER AND ASSISTANCE IS REQUIRED.
'

w. '

WARNING - THIS PROCEDURE MAY TRIP THE CllANNEL. PLACE THE CHANNEL IN SYPASS.0URING

THIS PROCEDURE IF A CHANNEL TRIP TO THE REACTOR TRIP MODULES IS NOT DESIRED.

ALLOW BlSTABLE TO WARM UP AT LEAST 15 MINUTES. *

CONNECT THE DVM TO THE "SETPolNT" TEST JACK OF THE "HIGH RC PRESSURE TRIP" BISTABLE.
ADJUST THE "SETP0lNT" VERNIER DIAL ON THE BISTABLE FOR A DVM READING OF 7.500
(+0.000, -0.005) VDC (2300 PSIG) .

RECORD THE READING. VDC. -

.

PROCEED WITH VERIFICATION OF HIGH PRESSURE TRIP SE.TPolNT PER 5.0.REPEAT FOR
OTHER THREE CHANNELS.

D VERIFICATION OF HIGH RC PRESSURE TRIP BISTABLE SETTING

DISCUSSION:
THE FOLLOWING DESCRIBES THE CHECKS AND TESTS REQUIRED FOR PRESSURE

INPUT VARIABLES TO THE RPS,
THE TESTS BELOW ARE APPLICABLE TO ONE RPS,

SU8 SYSTEM. BECAUSE THERE ARE FOUR IDENTICAL RPS SYDSYSTEMS, THE TESTS MUST BE_

REPEATED, ONE SUBSYSTEM AT A TIME, ON THE REMAINING THREE.

.

.

, - - w, -
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i N0YE:

r PRIOR TO ROTATING THE TEST SWITCH AWAY FROM THE OPERATE POSITION (AT THE TEST |

MODULE ASSOCI ATED QlTH THE SUBSYSTEM UNDER TEST), PLACE THAT SUBSYSTEM IN BYPASS.

f THIS WILL PREVENT THE,00TPUT LOGIC FROM GOING INTO A 1 OUT OF 3 THIS REQUIREMENT
"

IS NOT NECESSARY WHEit USING THESE CHECKS AS PART OF TH'E PRE-CRITICAL CHECKS.

5.1.1 PLACE THE PRESSURE TEST MODULE IN TEST OPERATE. THE ON TEST LAMP SHOULD

GO FROM DIM TO BRIGHT, AS SHOULD THE TEST TRIP LAMP AT THE REACTOR TRIP
,

MODULE. USING THE 10 VOLT TEST JACK ON THE FRONT FACE OF THE PRESSURE TEST

MODULE, MEASURE THE REFERENCE VOLTAGE. IT SHOULD READ +10.00 TO +10.01

VOLTS. IF IT DOES NOT, DETERMINE IF THE ERROR 15 AT THE TEST MODULE OR

WITHIN THE ORIGINAL VOLTMETER. IF THE REFERENCE VOLTAGE IS IN ERROR, ADJUST

THE APPLICABLE INTERNAL POTENTIOMETER UNTIL THE REFERENCE IS WITHIN THE 10

MV RANGE.
-.

5.1.2 PLACE THE PRESSURE TEST MODULE AT ZERO. THE METER ON THE FRONT FACE OF
5THE BUFFER AMPLIFIER SHOULD READ 17001 LUS OR MINUS 16 PSI. THE SCALED OUTPUT

VOLTAGE AT THE BUFFER AMPLIFIER SHOULD REA0r 0.00 PLUS OR MINUS 0.01 VOLTS
~

DC. IF IT DOES NOT, ADJUST THE BALANCE POTENTIOMETER ACCESSIBLE FROM THE

FRONT PLATE.

513 PLACE THE TEST SWITCH AT THE RANGE POSITION. MOVE THE TOGGLE SWITCH TO THE

100 PERCENT P3SITION. THE BUFFER AMPLIFIER METER SHOULD READ 2500 PLUS
OR MINUS 16 PSI. THE SCALED OUTPUT SHOULD READ +10.00 PLUS OR MINUS

0.01 VOLTS DC. IF IT DOES NOT, CONSULT THE PRODUCT ' INSTRUCTION MANUAL.

5.1.4 PLACE THE TEST SWITCH AT CAL OUT (CAllBP.ATED OUTPUT). ASSUMING THE.CALI-

BRATION KNOB IS INITIALLY AT ONE EXTREME OR THE OTHER, EITHER THE HIGH

OR LOW PRESSURE BISTABLE WILL TRIP. ROTATE THE CAL OUT KNOB TO ITS COUNTER

CLOCKWISE STOP AND RESET THE HIGH PRESSURE.31 STABLE, IF NECESSARY. THE LO'.I

PRESSURE BISTABLE SHOULD BE TRIPPED.

i

5.1.5 WITH THE DIGITAL VOLTMETER CONNECTED TO THE INPUT JACK OF THE HIGH PRESSURE

BISTABLE, ROTATE THE CAL OUT KNOB ON THE FRONT PLATE OF THE PRESSURE TEST

MODULE UNTIL THE HIGH PRESSURE BISTABLE JUST TRIPS. THE DIGITAL VOLTMETER

h SHOULD READ 7.500 PLUS OR MINUS 0.015 VOLTS .DC. (EQUIVALENT TO 2300 P'SI
'

METER IND'ICATION.)

|
-
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. ATTACHMENT 1.2
.

.

; -

PROCEDURE FOR RE SETTING THE SETPOINT OF THE

PRESSURIZER PILOT OPERATED REllEF VALVE (PORV) TO 2450 PSIG
. -

. -

PURPOSE

!THEPURPOSEOFTHISPROCEDUREISTOSETTHETRIPSETP0lNTOFTHEPORVINTHENNI
' SYSTEM TO 2450 PSIG. THIS PROCEDURE IS APPLICABLE TO A NARROW RANGE RC PRESSURE

TRANSMITTER *WITH SIGNAL RANGE OF 1700 TO 2500 PSIG.

CALIBRATION .0F THE HIGH PRESSURE SETP0lNT FOR THE PORV REQUIRES THE ADJUSTMENT OF
'

AN "0 PEN" AND A "CLOSE" SETTING ANC 15 ACCOMPLISHED EY ADJUSTING BOTH THE HIGH
.

AND LOW ADJUSTMENT KNOB 0F THE HIGH-LOW SIGNAL MONITOR PER THE PROCEDURE BELOW.

REFERENCE
.

"

8CCo PRODUCT INSTRUCTION E92-4. .

"

EQUIPMENT '

DVM, READABLE TO 0.0001 VOLTS,100 MG OR BETTEh IMPEDANCE, 0.01% OR BETTNR ACCURACY.

D *

' PROCEDURE

CAUTION: THE INSTRUMENTATl0:1 SETTINGS BELOW ARE BASED ON TRANSMITTERS WITH AN
ASSUMED RANGE OF 1700 PSIG TO 2500 PSIG. THIS RANGE MUST BE CONFIRMED AND CAllBRATION

SETTINGS ADJUSTED TO REFLECT THE INSTALLED EQUIPMENT. CONTACT D&W IMMEDIATELY IF

AS-INSTALLED RANGES DIFFER AND ASSISTANCE IS REQUIRED.

A) ISOLATE THE PRESSURIZER PILOT-OPERATED RELIEF VALVE BY CLOSING THE PORV BLOCK
VALVE, *

8) LOCATE TH,E CORRECT HIGH-LOV SIGNAL MONITOR MODULE PER NNI INSTRUMENT INSTRUCTION

MANUAL AND REMOVE THE MODULE FROM ITS CABINET MOUNTING. BEMCH Call 3RATC PER
8CCo PRODUCT INSTRUCTION E92-4, PAGE 5

NOTE-: REMOVAL OF THE MODULE WILL NOT INTERFERE WITH THE OPERATION OF THE SALANCE
OF THE INSTRUMENT STRING.

.

C) RETAIN POSITION OF SWITCH S; AND S PER INSTRUCTION MANUAL AND PREVIOUS OPERATION.2

.0) ADJUST "HIGH" (VALVE TO OPEN) SETPOINT TO ACTUATE AT A VOLTAGE * INPUT READING OF
9375(!O*o ) VDC (2450 PSIG). RECORD THE READING VDC.,. n,g

1

E) ADJUST " LOW" (VALVE TO CLOSE) SETPOIN'T TO ACTUATE AT A VOLTAGE INPUT READit1G

0F 8.500 (10.010) VDC (2380 PSIG).
,

- _ _
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7 Page 2 of 2
, RECORD THE READING _

.

_VDC. .

) RETURN THE MODULE TO SERVICE..

THE PORV CAN NOW BE RETURNED TO SERVICE BY OPE I
N NG THE PORV BLOCK VALVE..
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I. Introduction |
j

The final output of the ATOG program is a set of operator guidelines which;

is applicable to a series of selected plant transients. As such, it is
necessary for the writer of these guidelines to obtain well-documented,

| analytical results for each of these transients so that he will have an
j established basis for the guidelines. This document will supply the
| guldelines writer with the necessary analytical information and will act

as a traceable link between the guidelines and the analysis,i

i

This Transient Information Document (TID) summarizes the analytical results
for the Loss of Main Feedwater transient and is applicable to Metropolitan
Edison Company's Three Mile Island - Unit One (TMI-1) reactor. It will:

- Discuss the major system differences between TMI-1 and Arkansas
Power and Light Company's Arkansas Nuclear One - Unit One (ANO-1)

- Depicit actual plant data for a loss of main feedwater transient.

- Define the ANO-1 results which can be used or modified for thisevent. -

p Reference 1 is the associated event tree for this transient.

II. Major Plant Differences

A B&W NSS can be brought to a safe shutdown if control is acheived in the
following five areas of plant response:

1. Reactivity .

2. Primary Inventory
3. Primary Pressure
4. Secondary Inventory

,
5. Secondary Pressure

.1

!
The plant systems used to achieve control of these parameters are the subjects
of the following discussion, with particular attention given to differences
between the corresponding TMI-1 and ANO-1 systems that affect plant perform-

, ance during a loss of main feedvater transient.
1

i

A. Reactivity
i

Short term reactivity control is achieved when the reactor trips and
i

the control rods fall into the reactor core. The following table is a

4/42
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listing of the various signals that trip the reactor at TMI-1 and at|

ANO-1. During a loss of main feedwater transient, TMI-1 will behave
similarly to ANO-1 insofar as the actions of the reactor protection
system are concerned. Longer tenn reactivity control is attained

| through the use of soluble boron to compensate for the decay of equili-
brium xenon and the reactivity temperature deficit. Both TMI-1 and ANO-1

. utilize the makeup /high pressure injection and chemical addition systems
to bring the plant to a safe shutdown following a reactor trip. A com-
parision of the THI-1 and ANO-1 makeup and letdown /high pressure inject-
ion systems can be found in Section II. B. Since ATOG does not address
the effects of the chemical addition system (i.e., long term reactivity
control is not considered), no comparison of the respective systems is
made.

TABLE 1

RPS Trip Setpoints for TMI-1 and ANO-1

TMI-1 (Ref. 2) ANO-1 (Ref. 3)
Power > 105.5% Power > 105.5%

Flux / flow / imbalance - Flux / flow / imbalance -
1.08 times rated flow (%)~ 1.057 times rated flow (%)minus reduction due to minus reduction due toimbalance imbalance

HighRCSpressure(2300PSIG) High P.CS pressure (2300 PSIG)(Ref. 34) (Ref.34)
Low:RCS pressure (1800 PSIG) Low RCS pressure (1800 PSIG)

.

Variable low RCS pressure- Variable low RCS pressure-
(11.75 Tout-5103)P3IG (11.75T - 5103) PSIGout
RC max. temperature (619F) RC max tamperature (619F)

High RB pressure (4 PSIG) High RB pressure (4 PSIG) !

Additional Signals that Trip the Reactor

LossofFWPS(Ref.38) Loss of FWPS (Ref. 38)
Turbine Trip (Ref. 18) Turbine Trip (Ref. 38)

.

.

5/42
--



i
=. . ;

86-1125051-00,

,

Conclusion: Both plants behave similarily from the standpoint of rea-
'

ctivity control during a Loss of main feedwater transient. There-
fore, the ANO-1 guidelines will be applicable to IMI-1 insofar as this
area of plant response is concerned.

B. Primary Inventory

Primary inventory is controlled by makeup and letdown. Attached are sim-
plifted P & ids of the makeup and letdown /high pressure injection system .s

at each plant. Pertinent MU and LD/HPI system data for this transient
is listed in Table 2 below.

,

. TABLE 2

Makeup and Letdown /High Pressure Injection System Perfomance Data

TMI-1 Ref. ANO-1 Ref.

Normal makeup 25 GPM 8 25 GPM 7
'

Nomal seal injection 8 GPM/RCP 8 8 GPM/RCP 7

{ Normal seal return 3cGPM/RCP 8 1 GPM 7

i Makeup ficw vs. 2200 PSIG 130 GPM 39 2200 PSIG 140 GPM 9
t pressure with make- 2000 PSIG 150 GPM 39 2000 PSIG 160 GPM 9
| up control valve 1800 PSIG 170 GPM 39 1800 PSIG 180 GPM 9fully open 1600 PSIG 190 GPM 39 1600 PSIG 200 GPM 9

Normal letdown 45 GPM 8 53 GPM 7
,

Letdown temperature 120 F 10 120 F 7
'

HPI flow vs. 2600 PSIG 420 GPM 39 2600 PSIG 400 GPM 9pre::sure for two 2400 PSIG 525 GPM 39 2400 PSIG 495 GPM 9
; HPI pumps with 2200 PSIG 600 GPM 39 2200 PSIG 580 GPM 9control valves 2000 PSIG 670 GPM 39 2000 PSIG 645 GPM 9fully open 1800 PSIG 730 GPM 39 1800 PSIG 705 GPM 9

1600 PSIG 785 GPM 39 1600 PSIG 755 GPM 9
1400 PSIG 835 GPM 39 1400 PSIG 805 GPM 9

RCR seal injection yes 11 no 6
isolated after ESAS?

ESAS actuation set- 1600 PSIG 38 1500 PSIG 14point;

C

i

6/42

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



-

9
g ze/zs
U

%.
te g J

.

- "
~d ) k .

3 %.% * e
R !

,

3 E $ g[ % ;i R
4

g
d &

+ ^ ^ ^^Dh
*b

.
sD

I' 5 ki

4 g s
*

s

I ~

I &
~

v

D-Rh 1
n ^

^
y 1- e

n
N $ ObW t

* " W
5 s ERi i

x(k
4a ? :l ! 9

"

e p "d 9 *eeS
sJ' e;;i gut stie '

,E
;g4 hs ErN

O'
. +
n.

e
tl

s
O d N N* *

q =J 1

LJ LA\
g R' Im

t' h $ hn n c
ts

-,

a- 1 1g -
-

.s ,, r
.

'46 o 55 9"
i N 4 LS v

* i s, h"4a rdi i ,
s.es : --+ MM ii ! i in '

'

s =
00-19052I1-98 fg -

3 ,g . = a.4 ,

gu g., ? ,

-

~



-

s q

at/s( k j,

I I

b u~ hm -

N
? % )! & R*

Ng

.s ) e!
S

,< , e:A A ^ . -

t 4
'

E ~G
o

1

L
~x L

-k

O % 5 hh
^

4 w w- As ; :!! 46 *w
i ,U,

3 I W
8 N --

3 C
g ; WN II I4,,

S e i },
,

b

N ~

h
o<

1{m, y11 4 1
t- ?-,

, SJi-ng DJi MW

- - x .+ - >< Mh-rw say - - -,
* g, nN d''hN

% Is= *
I

h Q"f
J

h,
a di8b 3{, g9

.

00-19092I1-98 .

> >
,



. ,. ,

,,
.

86-1125051-00

Conclusion: Both plants behave similarly from the standpoint of primary#_
inventory control during an excessive main feedwater transient. There-
fore, the ANO-1 guidelines will be applicable to TMI-1 insofar as this
arec of plant response is concerned.

C. Primary Pressure

Primary pressure control is achieved by the pressurizer heaters, press-
urizer spray system, relief, and code safety valves. System data for TMI-I
and ANO-1 are tabulated below.

TABLE 3

Primary Pressure Control System Data for TMI-1 and ANO-1

TMI-1 Ref. ANO-1 Ref.
Frcssurizer heater
bank-on setpoints

1 <2135 PSIG 8 <2135 PSIG 72 <2135 PSIG 8 <2135 PSIG 73 2135 PSIG 8 2135 PSIG 74 2120 PSIG 8 2120 PSIG 7O 5 2105 PSIG 8 2105 PSIG 7

PNurizer heater
bank-off setpoints

1 2155 PSIG 8 >2155 PSIG 72 2155 PSIG 8 >2155 PSIG 73 2147 PSIG 8 2155 PSIG 74 2140 PSIG 8 2140 PSIG 7 .5 2125 PSIG 8 2125 PSIG 7

Fressurtzer heater
bank power

i Power output 84 KW 152 by bank not 84 KW 153 available 378 KW 154
504 KW 155 588 KW 15

Total 1638 KW 16 1638 KW

Pressurizer spray
vaTva

open 2205 PSIG 17 2205 PSIG 18close 2155 PSIG 17 2155 PSIG 18(

9/42
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Pressurizer elect-e romatic relief valve
! open 2450 PSIG 34 2450 PSIG 34close 2400 PSIG 34 2400 PSIG 34capacity 100,000 LB/H 17 100,000 LB/H 17

Pressurizer code
safety valves

open 2435 PSIG* 17 2500 PSIG 18close s2285 PSIG* 35 Not availablecapacity 623,400 LB/H 17 600,000 LB/H 18
i

Conclusion: Both plants behave similarly from the standpoint of primary
pressure control during a Loss of main feedwater transient. There-
fore, the ANO-1 guidelines will be applicable to TMI-1 insofar as this
area of plant response is concerned.

D. Secondary Inventory '

Secondary inventory is controlled via the main and emergency feeowater
systems. Attached are simplified P S ids of -these systems for TMI-1

{ and ANO-1. The primary differences which are apparent from these dia-

grams are in cross-connect design and flow control valve arrangement.
|

The ANO-1 feedwater trains are completely separate except for a nonnally
closed ICS controlled cross-connect valve just downsteam of the main
feedwater pumps. The TMI-1 trains feed into comon headers both before
and after the fourth and second stage feedwater heaters. There are no
valves to impede flow from pump A to OTSG B or from pump B to OTSG A. ~

ANO-1 has a low load bypass in addition to the normal startup bypass.
TMI-1 has only the startup bypass line. Table 4 lists pertinent data
for the TMI-1 and ANO-1 main feedwater system.

*Although these values appear at first sight to be incorrect, all available
reference data indicates that the safety valve lift setpoint is below
that of the ERV. This setpoint is currently being checked through TECO.

.

I
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TABLE 4
f

TMI-1 and ANO-1 Main Feedwater System Performance Data '

TMI-1 Ref. 'AN0-1 Ref.
Normal flow, both 10.6x106 LB/H 23 11.1x106 22pumps

Feedwater temp- 457 F 23 457 22erature

Pump discharge 1225 PSIA 36 1088 22pressure

Signals that
trip MFWPS

Thrust bearing
wear

forward Trips, setpoint unknown 37 5 MILS 25reversa Trips, setpoint unknown 37 35 MILS 25

Rotor vibration unknown 6.5 MILS 25

Turbine Over- N15% above max. full load 24 6215 RPM 25{ speed speed

Bearing oil <4 PSIG 37 10 PSIQ 25pressure low

FWP discharge unknown 1150 PSIG 25pressure high

FL!P suction pump suction 37 230 PSIG 25pressure low valve closed '

FWP low flow 1000 GPM 36 1600 GPM 25
Vacuum <23 IN. HG 17

Other (1) Number of condensate / 37
condensate booster
pumps less than the
number of feedwater
pumps running will
trip the FWP turbine -

that was reset last
(2) Manual

.

Fcedwater valve control logic -

| .

15/42
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.

TMI-1

- Low Load Block Valve

There is no low load block valve at TMI-1.

- Startup Valve
'

Normally ICS controlled. S/U and MFW control valves operate sequent-
tally. When S/U control valve ficw approaches capacity during start-

'

up, the main control valve begins to open. (Ref. 36)

- Main Block Valve

The main block valve opens when the startup valve resches approximately
90% open. The block valve closes when the startup valve reaches app-,

roximately 70% closed. (Ref. 37)
1

- Reactor Trip
No actions occur.

|

| - Feedwater Pump Trip.

No actions occur.

!,
- Reactor Coolant Pumps Tripped

A trip of all four reactor coolant pumps will result in EFW initiation
to 50% on the operating range and therefore, in a closing of the main
feedwater valves. (Ref. 26)

)

- FW Pump Speed ~

Feed pumps are variable speed and are controlled by feedwater valve
AP and demand as a function of load. During nore.al operation the
position of the regulating valves and the speed of the feedwater
pumps is controlled by the ICS; however, manual control can be inst-;

ituted at any time. (Refs. 24, 37)

ANO-1 (Ref. 27) '

- Low Load Block Valve

The low load block valve opens when the startup valve reaches 80% open.'

The low load block valve closes when the startup valve reaches 50% '

f closed.
. .

.

16/42
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.

-- Startup Valve,

The startup valve is controlled by the ICS which maintains feed flow
proportional to reactor power level.

-- Main Block Valve

The main block valve opens when feedwater demand exceeds 50%. The

main block valve closes if feedwater demand drops below 45%.

-- Reactor Trip

A reactor trip causes the main block valve and the low load block
valve to shut. Also, a preselected feedwater pump is tripped.

-- Feedwater Pump Trip

A feedwater pump trip causes the main block valve and the low load

block valve associated with that pump to close. Also, after a single
feedwater pump trip, the ICS opens the cross-connect valve.

-- Reactor Coolant Pumps Tripped

Trip of all four reactor coolant pumps causes the low-load block valve
|[) to close.

.

-- FW Pump Speed

After the main. block valve opens, the ICS controls feedwater flow by
adjusting pump spyed. Until the main block valve is opened, the feed-
water flow is controlled by the pressure drop across the startup or'

low-load valve.
.

Nota from the emergency feedwater system P & ids that all EFW pumps in

each plant are capable of feeding either OTSG if necessary. ANO-1 has by-
pass lines (CV-2627 and CV-2626) in case the EFW control valves CV-2670

and/or CV-2620 fail shut, whereas TMI-1 does not have this feature. Table
5 below lists EFW system performance data for each plant.

1

C

17/42
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TABL E 5

TMI-1 and ANO-1 Emergency Feedwater System Perfomance Data

TMI-1 Ref. ANO-1 Ref.
! # of motor-driven 2 36 1 12EFWPS4

,

Capacity 460 GPM @ 2700 FT. H O - 36 780 GPM @ 2700 Ft. H O 282
2

# of steam-'

driven EFWPS 1 36 1 12
Capacity 920 GPM 9 2700 FT. H O 36 720 GPM 9 2700 FT. H O 282

2Initiating signals Loss of both MFWPS 3P, low OTSG level (18 in.) 28Trip of all RCPS ' 38 Trip of both MFWP5 (if 28Manual 38 Rx power >5%)
Trip of all RCPS 28 ,

SL8IC starts steam - 28 |d riven pump
Manual 28

O

E F-P1A EF-PIB
Flow vs. head for 100 GPM 3250 FT 3250 FT 40 200 GPM 3400 FT 15

-

motor-driven pump 200 GPM 3200 FT 3200 FT 40 300 GPft 3400 FT 15300 GPM 3090 FT 3090 FT 40 400 GPM 3300 FT 15400 GPM 2900 FT 2900 FT 40 500 GPM 3200 FT 15500 GPM 2630 FT 2625 FT 40 600 GPM 3000 FT 15
~

600 GPM 2200 FT 2180 FT 40 700 GPM 2800 FT 15

Flow vs. head for 200 GPM 2990 FT 40 200 GPM 3500 FT 15steam-driven pump 400 GPM 2950 FT 40 400 GPM 3350 FT 15600 GPM 2870 FT 40 600 GRM 3000 FT 15800 GPM 2760 FT 40 800 GPM 2550 FT 151000 GPM 2550 FT 40 1000 GPM 1850 FT 15
,

One other system affects control of secondary inventory at TMI-1 and at
. ANO-1. This is a steam and/or feedwater isolation system which actuates

to isolate .one or both steam generators following a steam line break.
} The TMI-1 steam line rupture detection system (SLRDS) and the steam line
!

[ break instrumentat' ion and control (SLBIC) system at ANO-1 perform the
following functions:

,

.

4

.
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TABLE 6
'

Comparison of TMI-1 SLRDS and ANO 1 SLBIC System
.!

'
,

.

SLRDS (TMI-1)
'

Ref. [ S.3IC7 (AND-1) Ref.
,

-

Actuation Setooint:= 600 psig 29 Actuaticn Setpoint = 600 psig 15
, Actions Taken By System -

,

| Actions Taken By System -
- Closes MFW block and control 29 -- Clos ~es MSIVs for both OTSG's. 28

'

)valves to affected 0TSG'only. '

.- Closes MFW isolation valve to 28 !- Closes startup MFW block and , 29 ;affected'0T53.
control valves to affected
OTSG only. P~ .

- Open steam , supply valve to 28

' steam-drisen EFW pump.
'

-

- Closes EFW control valve to 29 - EFW isolation valve opens on 28
affected 0TSG only. E[Wfinitiationsignalsto, ,

,

- Performs identical operations 29 'ioth OTSGs.
I '

on the other OTSG if low
- Closes MfW isolaticn valve 28steam pressure is detected in < < 'for tije'other OTSG if a SLBIC,

that loop. , /
_ signal' subsequently origi-

O <

nates from that steam loop.~
!

~ '
,

'
Conclusion: Due to differ nces between the systems used to control
secondary inventory kt TMI-1 and at ANO-1, each 'p?ank:'will respond diff-.

, , . _

-

erently to a Loss of main fetawater transient. j'
/e,

! ,

C. ' Secondary Presstre.
. t,' ' '

-

e .,
-, ,

Secondary pressure is controlled by the action of the modulating atmosp-
heric dump (MAD) Yal.ves,' the main steam code safety valves, and the cond-
enser dump'(turbine bypass) systeq. Attached are simplified P & ids of
the main steam syste.?ns for TMI-1 and ANO-1.,

The main difference'is in the SLRDS. ,SLRDS does not close the MSIVs at
*

# i-e :

\ TMI, but SLBIC does at ANO-l'., Therefore,}ajailure of the turbine to trip
,

_

:is more severe at TMI, than ANO. In hddition., SLBIC does not isolate EFW
while SLRDS does'. There are s,fgnificant differences wnich will affect
fee |dwater overieed an'd steam leaks.e

', ;c
.

, ~.p
-

~ y i

' -
-*

. . . -
'

$.
, .,

'
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TABLE 7,..
Main Steam System Performance Data

TMI-1 Ref, ANO-1 Ref.

MAD Valves

# of valves 2 32 2 12

Lift pressure 1026 PSIG 29 1020 PSIG 15

Full open pressure 1052 PSIG 29 1045 PSIG 15

Capocity (Total) 6.4% 29 5% 15

Safety Valves

# of valves 18 29 16 12

Lift pressure 2 @ 1040 PSIG 29 4 0 1050 PSIG 33
4 @ 1050 PSIG 29 4 0 1070 PSIG 33
4 0 1060 PSIG 29 4 @ 1090 PSIG 33
4 @ 1080 PSIG 29 4 0 1100 PSIG 33
4 @ 1092.5 PSIG 29 '

O
Condenset- Dump
(Turbine bypass) system

Lif t pressure * 1010 PSIG 29 1020 PSIG 15

Full open pressure * 1052 PSIG 29 1045 PSIG 15

Capacity (Total) 15% 29 15% 15
,

* Condenser dug setpoints are a function of plant conditions. Set -
points shown are for a reactor trip.

Conclusion: TMI-1 and ANO-1 will respond differently to a Loss of
main feedwater transient insofar as the area of secondary pressure
control is concerned. This is primarily due to differences between

{
the TMI-1 SLROS and the AN0-1 SL3IC system. Plant performance is dis- '

cussed in Section -IV,'

{ .

.
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III. Plant Datar

Discussion

On November 3,1978, the Three Mile Island II reactor tripped from 90% power
on high RC pressure.

An I&C technician open a control power breaker to the
condensate polisher control panel by mistake.

This error shut the condensate
pol'isher outlet valves, resulting in a trip of the condensate booster and
main feedwater pumps.

_ Pro-Trio Conditions
Power Level 90%

Reactor Coolant System Pressure 2155 psigTave 582 0F Reactor Coolant System Flow 100% 1Makeup Tank Level 78 inches
Pressurizer Level 220 inches H ORC Boron 1104 ppm.
FPD 13.66

2

Control Rod Positions (withdrawn)
Group 1 10.0% Group 3 100% Group 5 100% Group 7 97%Group 2 100% Group 4 j00% . Group 6 97% Group 8 _ 28%

_ _ _

ICS Statior.s in Hand

None

.

C

24/42
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3EQUENCE OF EVENTS REVIEW
r 1

23:48:22:333 3137 500 KV MN XFMR BKR B2-02 TRIP

23:48:24:452 3100 TD MAIN FW FMP FW-P-1B TRIP

23:48:24:882 3103 TD MAIN FW PMP FW-P-1A TRIP

23:48:24:972 3153 MAIN GENERATOR DIFF TRIP

23:48:24:981 3113 EHC AUTO STOP TRIPPED TRIP

23:48:25:011 3126 TURBINE TRIPPED TRIP

23:48:25:269 3138 500 KV MN XFMR BKR B2-2602 TRIP

23:48:25:286 3133 TURB INTERCEPT VALVE NO 1 CLOSED CLSD

23:A8:25:288 3137 500 KV MN XFMR BKR B2-01 TRIP

23:48:25:290 3136 TURB INTERCEPT VALVE N0 4 CLOSED CLSD

23:48:25:297 3134. TURB INTERCEPT VALVE NO 2 CLO3ED CLSD

23:48:25:303 3135 TURB INTERCEPT VALVE N0 3 CLOSED CLSD

23:48:25:340 3131 TURBINE STOP VALVE N0 3 CLOSED CLSD

23:48:25:377 3132 TURBINE STOP VALVE N0 4 CLOSED CLSD

23:48:25:384 3129 TURBINE STOP VALVE NO 1 CLOSED CLSD

23:48:25:423 3130 TURBINE STOP VALVE NO 2 CLOSED CLSD

23:48:31:113 3178 RP BLUE CH RC HI PRESS TRIP HIGH

23:48:31:147 3177 RP YELLOW CH RC HI PRESS TRIP HIGH

23:48:31:211 3176 RP GREEN CH RC HI PRESS TRIP HIGH

23:48:31:221 3175 RP RED CH RC HI PRESS TRIP HIGH

23:48:37:432 3171 REACTOR MANUAL TRIP TRIP

23:49:26:833 3173 RC MAKE-UP PMP IB TRIPPED TRIP

23:56:18:939 3173 RC MAKE-UP PMP IB TRIPPED TRIP

23:52:16:162 3109 TD MAIN FW PMP FW-P-1B TRIP

23:55:39:833 3115 EHC LOSS OF DC POWER TRIP

i

|

,
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Discussion of Event
, , .

!

The loss of feedwater discutsed in this section occurred before the antici-
patory reactor trip on loss of both MFW pumps was installed. Therefore, the

, plant tripp::d on high RC pressure. The attached plot of SC pressure vs.
| time does not show a substantial RC pressure increase due to the large in-

crements between data (% 30 seconds).

; At five minutes, steam pressure decreased to s 900 psig in loop B and s 960
psig in loop A. These pressures are considerably below the expected 1010
psig post trip setpoint. This decrease may have been caused by a steam leak
(leading MSSV's or TBS) or operator action (i.e., lowering the TBS setpoint).

The remaining post trip response follows the expected response on page B-2
to B-6 of the AN0 ATOG.

I.V . Predicted Plant Response

A. TRAP Analysis of LOFW/ Stuck Open TBS

{ (1.0) Description

Failures of the turbine bypass system were analyzed using version
6.0 of the TRAP 2 code (Ref. 41) in Ref. 42. The operator's ability
to cope with failure of the TBS in an open position on both one and
two OTSGs was investigated. Specifically, after diagnosis of over-
cooling, can the operator take actions to stop the overcooling and

,

prevent ESAS or SLRDS? Path C of the TMI loss of main feedwater
event tree (Ref.1) shows the possible sequence of events. The I

exact scenario will~ be determined by analysis.

(1.1) Initial Conditions (in TRAP model) |
- 100% Power /2565 MWt

- All RC pumps running
- Total RC flow = 1.313 x 108 lbm/ht
- Hot Leg Temperature = 603.6 oF
- Cold Leg Temperature = 554.0 0F

,

- RCS pressure = 2193.0 psia
r

34/42
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- Pressurizer Level = 216 inches
- Steam generator outlet pressure = 915.8 psia
- MFW flow = 1549.8 lbm/sec. = 5.58 x 106 lbm

m

(1.2) Sequence of Events

(1) TBS Failed Open on One OTSG

Time
. Event

(sec)

0.0 (a) Loss of main feedwater due
to trip of both MFW pumps

(b) MFW begins six second linear
ramp to zero

0.4 (a) Anticipatory reactor trip on
trip of both MFW pumps

0.9 (a) Turbine trip on interlock
1.4 (a) Turbine stop valves closed
3.0 (a) RCS pressure reaches peak of

2293 psia and begins decreasing.
{ (b) Steam pressure increasing

3.5 (a) Pressurizer level at maximum
4.5 (a) TBS valves lift as steam press-

ure increases to greater than
1020 psig in both loops.

5.0 (a) MSSV bank 1 open in both loops -

as steam pressure increases to
greater than 1040 psig

(b) 1BS near capacity flow

5.5 (a) MSSV banks 2 and 3 open in both
loops as steam pressure increase
to greater than 1060 psig

7.0 (a) Peak steam pressure reached of
s 1090 psia in both loops

(b) Steam pressure begins decreasing

9.0 (a) TBS at capacity flow in both loops
32.0 (a) All MSSVs reseated in loop B

(b) All TBS in Loop B stuck wide open
Y^

35/42
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Continued
Time Event

r (sec.) *

38.0 (a) All MSSV's reseated in Loop A

59.0 (a) EFW flow begins to OTSG B as
level falls to 30" startup range

(b) TBS on B stuck open;
TBS on A partially open

(c) Steam pressure in OTSG A has fallen.

to 1048 psia
(d) Steam pressure in OTSG B has fallon

to 966 psia

98.0 (a) OTSG B essentially dry (i.e., zero
'

liquid mass)
b OTSG A not yet receiving EFW
c OTSG A steam pressure = 1036 psia
d 0TSG B steam pressure = 876 psia

98 (e) OTSG B steam pressure
< 960 psig and Tcold
< 542oF; Guidelines
indicates overcooling

(f) Operator indicates action to shut
off EFW

h 113 (a) Operator action has shut off
EFW to OTSG B

b) OTSG B steam pressure = 736 psia
c) OTSG A steam pressure = 1035 psia
d) RCS pressure = 178 psia

122 (a) SLRDS actuation on OTSG B; Actions
already taken by operator

123 (a) Cooldown ended; Analysis stopped
(b) RC pressure = 1817 psia and incr-

easing
(c) Hot leg temperature = 549.70F and

increasing
4

(d) Loop A cold leg temperature = 5490F
and increasing

(e) Loop B cold leg temperature = 547.70F
and increasing

(f OTSG B isolateci; No MFW or EFW
(g 0TSG A steam pressure = 1035 psia
(h OTSG B steam pressure = 586 psia and

decreasing

.

! :

|

l

|
l
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(ii) TBS Failed Open in Both OTSGs
,.

Time Event(sec.)

0.0-37.0 (a) Sequence of events are the same
as for case (1)

(b) TBS stuck open on both loops
55.0 (a) EFW starts to OTSG A

(b) Steam Pressure = 969.6 psia in
OTSG A; 965 psia in OTSG B

(c) RC pressure = 1831.5 psia
59.0 (a) EFW starts to OT3G B
78.0 -(a ) Operator detects overcooling;

(Steam pressure = 960 psia and
Tcoid < 5420F)(b) Operator indicates action to

shut off EFW
(c) RC pressure = 1705 psia
(d) Steam pressure s 915 psia

in both OTSGs

98 (a) ESAS actuates; RC pressure =
1615 psia

(b) Steam pressure % 832 psia
in both loops

103 (a) HPI actuates after a 5 second delay
121 (a) Both OTSGs dry (i.e., zero liquid

mass)
(b) SLRDS actuation stops EFW to both

.

OTSGs
(c) RC pressure = 1570 psia
(d) Steam pressure = 613 psia in OTSG A;

663 psia in OTSG 8
(e) Hot leg temperature = 533 F0
(f) Tcold = 530.30F in loop A;

Ana:ysis ended,Tco d = 528.CoF in loop B;(g)

1

|

|

-
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(3.0) Conclusion / Limitations1

(a) With the TBS failed open on one OTSG, tee operator ran diagnose

overcooling (i.e., 5420F T and 960 psig steam) relatively quicklyc

(s 98 sece,nds). He should have adequate time (i.e., > 15 seconds)
to isolate the generators (i.e., stop EFW) before SLRDS or ESAS
actuates.

(b) With TBS failed open c:1 both OTSGs, the operator can diagnose
overccaling at * 78 seconds. However, ESAS and SLRDS actuation
occur rather quickly after this (20 seconds and 43 seconds after
overcoolingdiagnosis,respectively). Therefore, he may not
be able to prevent actuation of these. systems.

l(c) The pressurizer 3,y, drain if both TBS fail open. The indicated level
will be offscale low. When only one TBS fails, pressurizer level

'

should be maintained on scale.

B. Recomended Changes to AN0 ATOG, Part II, Appendix B

(1.0) General Transient Behavior

This section is general in nature and should remain unchanged.
The raised plots B-1, B-2 and B-3 are shown on the next three pages.
There plots also remain unchanged except for the new TMI P-T
plot format.

(2.0) Operator Actions Sumary

This section remains basically unchanged. However, since the

SLRDS system does not close the MSIVs, the operator should ve'rify
the turbine has tripped innediately after trip.

TRAP analysis (See section IV. A) has shown the difficulty in dia-
gnosing that TBS is failed open. Therefore, the operator should
verify TBS, ADVs and MSSVs have reseated properly after trip.

(

- _ _ _ _ _ - _ - _ _ - _ _ .
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(3.0) Loss of Main Feedwater with Other Plant Failures
.

(1) Introduction

This section remains unchanged
i

(ii) Loss of Secondary Inventory Control (Low)

This section remains basically unchanged except for the fol-
lowing deviation.

On page Be9, EFW is controlled at 30 inches on the startup
range. It will initiate upon trip of both MFW pumps. (Ref. 43)

Figure B-4 should remain basically unchanged.

(iii) Loss of Secondary Inventory Control (High)

This section remains basically unchanged. In contrast to
AN0's SLBIC system, TMI SLRDS isolates EFW on a steam pressure

of 600 psig. Therefore, the SLRDS will automatically stopb rapid EFW overfills which result in steam pressure quenching.

Davis Besse ATOG analysis (Ref. 44) has shown that the steam

quenching effort will not be as great when only one OTSG over-
feeds. This may lead to EFW entering the steam line before
SLRDS actuation occurs. Therefore, the operator should verify
proper EFW control.

,

(iv) Lots of Secondary Pressure Control

This section remains basically unchanged. The guideline
writer may want to discuss the findings of the TRAP simulation
documented in section IV A.

F

. -
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I. INTRODUCTION

While the ultimate goal of the Abnormal Transient Operating Guidelines
(ATOG) program is to provide operating guidelines for B&W NSSS operators,
the final output of the ATOG analysts is the Transient Information Document
(TID).

.

The basis of the operating guidelines is the extensive engineering analysis
performed using event trees, computer simulation, and actual plant data for
the following transients:-

c. Loss of Main Feedwater (LOFW)
b. Excessive Main Feedwater (EFW)

Loss of Offsite/Onsite Power (LOOP)c.

d. Small Steam Idne Break (SSLB)
o. Steam Cenerator Tube Rupture (SGTR)

This transient information document discusses the small steam line breck at
ths Three Mile Island, Unit 1, Nuclear Station. The major scenarios
following a SSLB are shown in the respective TMI-1 SSLB event tree (Ref.
26).

Tha TID, when used with the evant tree, forms the basis of the ATOG
cn31ytical work. This analytical work either justifies the applicability
cf the ATOG guidelines for the Arkansas Nuclear (Unit) One (AHO) for use in

i

this analysis and/or specifies where changes must be made.
|

Th2 purpose of the TID is to provide information to assist Customer Service

cnd Plant Performance Engineering in writing the ATOG guidelines and to pro-
vide a documented link between the analysis and the guidelines. Since the
TID is the final output of the ATOG analyticai effort, it will:

|

m
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c. Suenarise the analysis results.
b. Document the information needed by the guidelir.e writer.
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11. MAJOR PLANT DIFFEREtCES

A. Control Function and Systems

As discussed in the ATOC guidelines for Arkansas, there are five major func-
tions which must be controlled to ensure a safe shutdown of a plant following
an event. They are:

1. Reactivity.
2. Primary inventory.
3. Primary pressure.
4. Secondary inventory.
5. Secondary pressure.

he systems which control these functious are:

Function
ControllingSysteu(p

Recctivity Control Rods

Boration Systems

Reactor Protection System
.

Primary Inventory Makeup

Letdown

High Pressure Injection

Primacy Pressure
Pressurizer POPN

Pressurizer Ccde Safety Valves
Pressurizer Heaters

Secondary Inventory Main Feedwater

Emergency Feedwater
~

e

5
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| Function
| Controlling System

Secondary Pressure Turbine Bypass Valves

Atmospheric Dump Valves

Steam Safety Valves

le is important
to emphasize that while the systems above are the major

they are not the only systems that influence plantsystems,
control.

Other supporting systems may affect the control of the five funcions.

Failures in the supporting systems may in turn cause the main controlling
systems to fail.

B. System Comparison

This section will compare the main systems needed for control af ter a
small steem lin( break event at ANO-1 and TM1-1. This comparison will() concentrate on those features which will influence plant repsonse to a

,

transient.
Two systems will be considered similar and have comparable

effects on plant response if:

System properties (flow, pressures, capacities, etc.) are similar.
a.

b. The system "f unctions" similarly. (For example, what initiates the
system and what does it do once initiated?)

If two systems are considerably different, the ANO guidelines should be
codified to reflect the effect of this difference.

b.l. Reactivity Control

There are two major systems which are used for reactor shutdown. The
Racetor Protection System (RPS) senses the approach of tha reactor te en
unsafe condition and provides the reactor trip signal (i.e., insert thecontrol rods). The control rods (groups 1 to 7) are inserted to provide
enough negative reactivity to shut the reactor down (i.e.,

m

to make the

.

6.
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reactor suberitical). The ground rules for ATOC analysis assumed that
>

these two systems always work. Therefore, Anticipated Tratisients Without
Scram (ATWS) were not considered.

Tcbles 1 and 2 present the RPS setpoints for ANO-1 and TMI-l respeer.ively,

k)
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>
.

Resetcr Protectica Systen Trip Setting Limitn for Ah0-1
. .

i Four RC pumps operating Three E pumps operating One RC pump operating in .

(nominal operating (nominal operating each loon (nominal Shutdown
'

power, 100%) power, 75%) operating power, 49%) hypass
~

Nuclear power, % of 105.5 105.5 105.5 5.0arated, max
.

Nuclear power based 1.07 times flow minus 1.07 times flow minus 1.07 times flow minus Bypassedcn flowb and in- reduction due to in- reduction due to in- reduction due to in-balance, % of rated, balance (s) balance (s) balance (s)s.a x

Nuclear power based NA NA 55
,
'

.

cn pump monitors, Bypassed
% of rated, maxc

High RC system 2300 2300 2300pressure, psig, max 1720a

Low RC system 1800 1800
pressure, psig, min 1800 Bypassed

Variable low RC 11.75 Tout - 5103 11.75 Tout - 5103d
.

d
11.75 Tout - 5103dsystem pressure, Bypassed

psig, min.

RC temp., F 619 619cax 619 619
.

High reactor building 4(10.7 psia) 4(18.7 psia) 4(18.7 psia) 4(18.7 psia)pressure, psig, max

# utomatically set when other segments of the RPS (as specified) are bypassedA
.

bReactor coolant system flow,

cThe pump monitors also produce a trip on (a) loss of two RC pumps in one RC loop, and (b) loss of oneor two RC pumps during two pump operation.4

.

T is given in degrees Fahrenheit (F).out

8
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Regetor Protectico Systeci rrip Satting Licito Far THI-I ~

.

Four reactor coolant Three reactor coolant one reactor coolant
'

-

pumps operating pumps operating pump operating in
(nominal operating (nomical operating each loop (nominal Shutdown -

power - 100%) power - 75%) operating power - 49%) bypass

,
Nuclear power, % of 105.5 105.5 105.5 5.0(3)
rated power, max.

71uclear gower based 1.08 times flow minus 8 06 times flow minus 1.08 times flow minus By pas:.edon flow ( ) and reduction due to reduction due to reduction due to
imbalance of rated imbalance (s) imbalance (s) imbalance (s)
power, max

Nuclear power based (5) NA NA 91%
on pump monitors, -

Hyp.4ased

% of rated power, max

High reactor coolant 2300 2300 2300 1720(4)
system pressure,
psig, max'

Low reactor coolant f.800 1800 1800 Bypassed
system pressurn,
psig, min .

Variable low reactor (!!.75 Tout-5103)fl) (11.75 Tout-5103)(1) (11.75 Tout-5103)(I) Bypassedcoolant system pressure
psig, min

Reactor coolant temp. 619 619 619 619 '

F., max.

ili h reactor building 4 4 4 43
pressure, psig, max

(1)T is in degrees Fahrenheit (F).out
(2) Reactor coolant system flow, %.
(3) Administratively controlled reduction set only during reactor shutdown.
(4) Automatically set when other segments of the RPS (as speelfied) are bypassed.
(5)The pump monitors also produce a trip on: (a) loss of two reactor coolant pumps in one reactor

coolant loop, and (b) loss of one or two reactor coolant pumps during two pump operation.
(6) Trip settings limits are setti.1g limits on the setpoint side of the protection system bistable comparatc,rs.

4 '.

,
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All of the RPS setpoints are approximately the same for the two plants.
Specifically, the low RCS pressure trip setpoint is 1800 psig at both
plante. 25W plants usually trip on low RCS pressure while operating at low
power levels ( 40%), and high flux at high power levels during an excessive
feedwater event.-

The control rods at both plants are designed to ensure no less than a 1%
k/k shutdown margin with the highest worth control rod withdrawn (Ref. 6).

Since the ATOG analyses does not predict a return to criticality af ter
trip, no further consideration is given to difference in contro: rod.

dssign.

The other system used to control reactivity is the Makeup and Chemical Addi-
tion Systems. This system can increase (i.e., feed) or decrease (i.e.,
hieed) boron concentration in the RCS. However, boron is only used to (1)

g bring the plant to a cold shutdown and (2) control long term reactivityrs

;'" offects such as fuel burnup, xenon and samarium transients, etc, Since

n31ther of these effects are consider *d in the ATOG analysis, no comparison
was made of the chemical additiou systems.

Conclusions: No changes shodld be made in the ATOG based on differences
in reactivity control.

5.2. Primary Inventory Control

Primary inventory is controlled by the makeup /HP1 and letdown systems. The

pressurizer relief valves can also influence primary inventory. However,

their basic purpose is to control primary preasure, and they will be
etapared in Section B.3. Other instrument lines and primary penetrations
cauld decrease primary inventory if they should break. The RPI system is
d: signed to compensate for such breaks. This would be a loss of coolant i

recident that is outside tisa s' cope of this analysis. i

.

10
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Section III of Reference 22 compares the czakeup and letdown systems at ANO and
TMI-1. The letdown systems are very similar at both plants. The letdown valve
closes and stops letdown after an emergency safeguards actuation.

Reference 22, Section IIIA compares the makeup /HPI system at the two plants.
The makeup flow vs. pressure is very similar at both plants. Both pJants use
one makeup pump for norma.1 addition cf coolant to the RCS. The normal makeup
flow rates are small (25 gpm for both ANO-1 and THI-1). The makeup flow vs.
pressure curve for one pump shows TMI-1 has makeup capacity no more than 10%

| greater than ANO-1 flow (Table 3).
1

For IIPI flow rates, a similar table is also included in Table 3. Both plants

have emergency safegcatds actuation at 1500 psia RCS pressure (Ref.11 and 7).
The net

flow rates shown in Table 3 indicate that TMI-1 HPI flow is at most 10%
greater than ANO-1 flow at low RCS pressures, and 10% greater at higher RCS

i

|
pressures.

|

(} The larger HPI flow at TMI-1 will result in faster recovery of RCS pressure and
pressurizer level than at ANO-1.

THI-1 can withsrand a more severe overcooling
event.

Conclusions: Differences in the primary inventory control systems do not
require changes to the ANO ATOG.

-

11

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



-

.

*

..., . ,

.

86-1123784-00

|
f'

i

TABLE 3

MAKZUP FLOW VS. PRESSURE FOR NIO-1 AND TMI-1

ANO-1 Ref. TMI-1 Ref.

Norp l Makeup 25 gpa 22 25 spa 22
Narmal Seal Injection P, spe/RCP 22 8 spe/RCP 22 '

Nsenal Seal Return 1 gpm/RCP 22 3 spa /RCP 22
Narmal Hakeup Flow vs. 2200 psig 140 spa 8 160 gpa 8
RCS Pressure for one 2000 160 8 180 8
MU Pump with Makeup 1800 180 8 205 8
Centrol Valve Fully 1600 200 8 220 8
Open

HPI FLOW VS. PRESSURE FOR ANO-1 AND TMI-1

Flow forl Two HPI Flow forl Two HPIRCS Pressure Pumps at ANO-1 Pumps at TMI-1(psig) (gpa) Ref. (gpa) Ref.
2600 400 8 425 9
2406 495 8 520 9
220') 580 8 605 9
2000 645 8 670 9
1800 705 8 730 9
1600 755 8 785 9

I
Th:se flows assume one HPI pump feeding each train.

h
i

!
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B.3 Primary Pressure Control

RCS primary pressure is controlled through the use of pressurizer heaters,
pressurizer spray, the PORV, and the pressurizer safety valves.' Although
makeup and letdown plays some role in primary pressure control, its main
function is in controlling primary inventory and is discussed in Section
III B above.

The pressurizer heater bank arrangement in respect to capacity per bank may
be different for the two olants. However, the total capacity of all the
hsster banks is clae same for both plants. The total heater capacity is
1638 kw. As shown in Section II of Reference 22, the difference in heater
bank grouping is insignificant and would not cause a difference in plant
pstformance during an overcooling event.

Th3 pressurizer spray ficw and setpoints for both plants are identical.
Praseurizer spray flow is 190 gpa (Ref. 11 and 7). The actuation peersure
in 2220 psia and the terminatica pressure is 2170 psia (Ref.11 and 7).
Th2refore, since all the major characteristics of the pressurizar spray are
idsntical, the plant response to spray at ANO and TMI should be similar.

Th2 pressurizar PORV and safeties lift at 2450 and 2500 psig, respectively
et both plants (Ref. 15 and 14). The valves themselves are identical.

NOTE: TMI-l'has a 0-400' pressurizer level range, while that for ANO-1
is 0-320".

Ccnclusion: No changes in the ATOG should be required due to differences
in the primary pressure control system.

.

r%
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3.4 Secondary Inventory Control

The main feedwater and the emergency feedwater systems are used to control
s:condary inventory. Since the main feedwater systems at ANO and TMI are

fairly different, the following discussion will not compare the systems per
sa, but will discuss each system in detail.

B.4.1 Main Feedwater System

The primary differences which are apparent from the feedwater P&ID's are in
cross-connect design and flow control valve arrangement. The ANO-1

fGedvater trains are completely separate except for a normally closed D"S
controlled cross-connect just downstream of the main feedwater pumps. The

TMI-1 trains feed into common headers both before and af ter the 4th and 2nd
stage feedwater heaters.

There are no valves to impede flow from pump A to
OTSG B or from pump B to OTSG A. The main feedwater piping configuration
for each plant are shown in figures 1 and 2.<

ANO-1 has a low load bypass in addition to the normal startup bypass.
T!!I-1 has only the startup bypass line. TMI-1 has diaphragm actuated flow
centrol valves, whereas all major valves at ANO-1 are motor actuated.

t

Other data which characterizes the MFW systems in each plant is as follows:

A. Design Data

Parameter ANO-1 Reference THI-1 Reference
Normal Flow, Both

Pumps (1b/hr) 11.1x106 19 10.6x100 7

Temperature (F) 457 19 457 18

Pump Discharge
Pressure (psia) 1088 19 1225 18.

r

14
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O B. Signals That Trip the !!FW Pumps

Signal ANO-1 Reference TMI-1 Reference

Thrust Bearing Wear Trips, but
Forward (mils) 5.0 25 se r.poinr.s 16

unknown

Re' verse 35.0 25 Unknown 16

Rotor Vibration (mils) 6.5 25 Unknown 16

Turbine Overspeed (epm) 6215.0 25 Yes, setpoint 26
unknown

Bearing 011 Pressure 10.0 25 4 psi 16
- Low (psig)

FU Discharge Pressure 1150.0 25 Unknown 16
i High (psig) |
i .

O
'

FW Pump Suction 230.0 25 Pump suction 16Pressure Low (psig) valve closed

N Pump Low Flow (gpa) 1600.0 25 1000 gpm 18
23" Hg 16

|
.

Vacuum Number of con-Other densate/ condensate
booster pumps less
than the number
of feedwater pumps

i

running will trip
the FW pump turbine
that was reset
last 16

>

15
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C. Valve Control Logic i

i

!1. AND-1 (Reference 24)

a. Low Load Biock Valve

The low load block valve opens when the startup valve reaches
80% open. The low load block valve closes when the startup
valve reaches 50% closed.

b. Startup Valve

The startup valve is controlled by the ICS which maintains feed
flow proportional to reactor power level.

c. Main Block Valve

Ths main block valve opens when feedwater demand exceeds 50%.

The main block valve closes if feedwater demand drops below
45%."

,

e

d. Ranctor Trip

A reactor trip causes the main block valve and the low load
block valve to shut. Also, a preselected feedwater pump is
tripped.

Feedwater Pump Tripe.

A feedwater pump trip causes the main block valve and the low

load block valve associated with that pump to close. Also,
af ter a single feedwater pump trip, the ICS opens the
cross-connect valve.

f. Reactor Coolant Pumps

Trip all four reactor coolant pumps causes the low-load block
valve to close.

;

.

16
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r g. Pump Speed

Af ter the main block valve opens, the ICS controls feedwater flow
by adjusting pump speed. Until the main block valve is opened, the
feedwater flow is cuntrolled by the pressure drop across the
startup or low-load valve.

2. TMI-1

ILow Load Block Valvea.
(

There is no low load block valve at TMI-1.
j

1b. Startup Valve

Normally ICS controlled.
S/U and MFW control valves operate

sequentially.
When S/U control valve flow approaches capacity

during startup, the main control valve begins to open (Ref. 18).
\

c. Main Slock V 've

The main block valve opens when the startup valve reaches approxi-
mately 90% open. The block valve closes when the startup val've
reaches approximately 70% closed. (Ref. 16)

i

d. Reactor Trip

(No information available at time of writing)

Feedwater Punp Trip |
e.

(No informa'. ion available at time of writing) )
I

f. Reactor Coolant Pumps Tripped

A trip of all four reactor coolant pumps will .'esult )
in a closing

of the main feedwater valves. (Ref. 13)

|

|

(
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g. FW Pump Speed

Feed pumps are variable speed and are controlled by feedwater valve
P cud demand as a function of load. During normal opr. ration the
position of the regulating valves and the speed of the feedwater
pumps is controlled by the DOS; however, manual control can be
instituted at any time. (Ref. 16)

_B.4.2 EFW System

ANO-1 has one turbine driven EFW pump and one motor driven pump of approxi-
mately equal capacity. TMI-l has one turbine driven pump and two motor driven
pumps. The motor driven pumps together are equal to the capacity of the
turbine driven pump.

Tha diagrams show that all EFW pumps in each plant are capable of feeding
cither OTSG if nicessary. Note that ANO-1 has bypass- lines (CV-2627 and

CV-2626) in case the EFW control valves CV-2670 and/or CV-2620 fail shut,
whsreas TMI-l does not have this feature.

Tha EFW piping configurations for both plants are contained in figures 3 and 4.

Th3 following gives characterie. tics of the EFW system in each plant:

a

N

.

18
_ ..
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ANO-1 Ref. TMI-1 Ref.

# Motor Driven 1 21 2 18
Pumps

Capacity 780 gpm 0 2700 ft.!!;0 17 460 gpm @ 2700 ft.H O 182# Steam Driven 1 21 1 18
Pumps

Capacity 720 gpm 0 2700 ft.ll 0 17 920 gpm @ 2700 ft.H O 182 2Initiating Signals a. Low OTSC level (18") 17 a. Loss of both MFWPs 18
b. Trip of both MFWPs b. Trip of all RCPs 18~

{(if RP 5%) c. Low MFWP P signal 18 !
c. Trip of all RCPs d. Manual 18

d. SLBIC start steam
driven pump

e. Manual
|

|

EFW 1 solation ~

jVelve (O Controller) CV-2620 (motor) 17 EF-V30A (Pneumatic) 12
CV-2670 (motor) 17 EF-V308 (Pneumatic) 12

EFW 1 solation
t

.

Velve(s) Stroke Time 23.3 see (CV-2670) 17 No information available
23.8 see (CV-2620) 17 for control velves

EFW-30 A/B
Pcwer Supply for

!

EFW 1solt, tion / CV-2620 - B61 17 EF-V30A Plant air; 3
Centrol Valve (s) CV-2670 - 853 17 EF-V30B Plant air; 3
Pcw r Lost to EFW

1sslation/ Control
Valve After Loop No 17 Only if inst. air lost 3

; 19

( _
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ANO-1 Ref. 'IHI-1 Ref.
I

Failure Position of
EFW Isolation /

Control Valves on
Loss of AIR As is 17 Fail As Is 3

Instrument AIR
Ccapressors Shed

After Loop No 10 Yes 3
Steam Supply Valve C V-2617 17 MSV-13A 18
to EFWP Turbine CV-1667 17 MSV-138 18 'Pcwer Supply for 862 (D/G Backed) 17 Plant AIR 3Steam Supply Valve 852 (D/G Backed) 17 Plant AIR 3Feilure Position of
Steam Supply Valve Air not lost 17 F0 is air lost 3After Loop -,

F0 is solenoid 3

de-energized
Flow EF-PIA EF-PIBFlcv vs. Head for 200 spa 3400 ft 20 100 gpa 3250 ft 3250 ft 5

tiotor Driven Pump 300 spa 3400 ft. 20 200 spa 3200 ft 3200 ft 5
2 at TM1-1 400 gpa 3300 ft. 20 300 spa 3090 ft 3090 ft 5
1 ct ANO-1 500 spa 3200 ft. 20 400 spa 2900 ft 2900 ft 5

600 gpa 3000 ft. 20 500 spa 2630 ft 2625 ft 5
700 spa 2800 ft. 20 600 spa 2200 ft 2180 ft 5

Flow vs. Head for 200 spa 3500 ft. 20 200 spo 2990 ft 5Steam Driven Pump 400 spa 3350 ft. 20 400 spa 2950 ft 51 at Each Plant 600 gpa 3000 ft. 20 600 gpa 2870 ft 5
800 spa 2550 ft. 20 800 spa 2760 ft 5

1000 spa 1850 ft. 20 1000 gpa 2550 ft 5

s

.

20
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50condary inventory is also affected by the Steam Line Break Isolation and
Centrol (SLSIC) System on ANO-1. This system actuates on low steam pressure
(600 psig, Ref. 22) and initiates steam flow to the turbine driven EFW pump.
SLBIC Also closes the MSIVs and the MFW isciation valves. TMI-1 has a com-
pstable system (SLRDS) and slow-closing MSIVs. This system is detailed

in a discussion of secondary pressare control. However, the inability to
isolate the OTSG from main steam systems is a significant plant difference
enly for events involving uncontrolled steam flow and pressure. For both;

plants EFW remains operationally independent of SLBIC. A comparison of the
SLBIC and SLRDS systems is contained in table 9.

Conclusion: The main feedwater systems at ANO and TMI are different in lay-
out and control. The design data for both systems is basietlly
the same. The ATOC guidelines for ANO must be changed to reflect
what operator and automatic action is requirsd to maintain con-
trol of feedwater.

{
l

The EFW systems at ANO and TMI are neacly the same. TMI has
a lower EFW pump capacity and could prcduce a less severe over- I

cooling transient.

B.5 Secondary Pressure Control

S:condary system pressure control is attained by the action of components
in the main steam system. The components which are most important inclade,
ctmospheric dump valves, main steam safety valves, the turbine bypass sys-
ton, and a steam line rupture responsa system. The only major differences
between ANO-1 and TM1-1 for these components are the steam line rupture

system and the fact that .the main steam line splits zo that the TBS is up-
stream of the MSIVs. In the event of a major loss of steam pressure (such
cs a SSLB), the SLBIC system at AND-1 and the SLRD system at TMI-1 actuate
et an OTSG steam pressure of 600 psig. The SLBIC system responds by closing

m

21
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the MSIVs for both OTSGs, closing the MFW isolation valve to the affected \

icop, initiating steam to the steaa-driven EFW pump, and opening EFW isola-
|

tion valves on initiation signal to both OTSGs. This essentially termi-
notes MFW to the affected loop, starts EFW to 'noth OTSGs and isolates both
OTSGs with the MSIVs. The ANO-1 operator is then instructed to terminate
EFW to the affected loop and control EFW to the good loop.

The SLRD system closes MFW block and control valves to the affected loop,
closes startup FW block control valves to the affected loop and closes EFW
centrol valves to the affected loop. Thus all- feedwater is terminated to
the affected loop. (See table 9 for a comparison of these systems.)
The operator must manually close the MSIVs to isolate the break, and he

then control feedwater to the good loop. At this point, both plantscust

are in similar conditions.

If dual SLRDS signals are reached, the affected loop must be determined, if
pscsible, and feedwater re-established to SG in the good loop. Failure of() the full turbine bypass system (TBS) must be isolated, as this is the only
c 4e considered possible in which both loops continue depressurization
following closure of the MSIVs and feedwater re-established in order to
proceed with cooldown.

Havever, the main differences are chat the MSIVs at ANO-1 are fast-

cicsing, while the THI-l MSIVs are manual and slow-closing (up to five
cinuten), and availability of the TBS at TMI-1. Therefore, the path which

~

is questionable in comparison with the ANO-1 event tree is the path where
th2 turbine bypass valves fail to close.

Since the turbine bypass system splits off the main steam line upstream of
the HSIVs, a failure of the TBS in the open position results in an
unisolated leak and uncontrolled cooldown. This is unlike ANO-1, where the
TBS is downstream of the MSIVs.

F
-

.

22

-
.

_ -_ - _ _ -_



. , -
,

86-1123786-00
'

m

At
all B&W plants there are three sets of

cry pressure after a trip. valves provided to control second-They are:

!.

Main steam safety valves (stata dum2.
Atmospheric dump valves (steam dumpp to the atmosphere),3.
Turbine bypass valves (steam dump t to the atmosphere', and

o the condenser).

At ANO-1, the circulating water p
cond:nser are not powered aft.er a LOOPumps which provide cooling water to the
uccd as a steam dump and the ICS isolatTherefore, the condenser cannot be

.

22).
The same is true for TMI-l in thees the turbine bypass valves (Ref.

event of a LO3P (Ref. 12).
Tha ADVs are needed at

cafaty valve cycling an.', to allow plant cooldboth ANO and TM1 to prevent unnecessary main steam
own.

Ssetien IV of Ref. 22 compares the MAD
Th2ir cetpoints upon reactor trip Vs of ANO with the MADVs of TMI-1
io tho capacity of the two systemsare very similar.

.

The major difference
THI-l has 6.4% MADV capacity. ANO has 5% MAD valve capacity whil

.

how 1cag the MSSVs remain open, but itThis capacity difference not only
e

affects
will cccur if a TBS valve sticks open also increases the overcooling that

Table 6 showJcapacity of the MAD valves for both plant
.

the setpoints ands.
th]

two plants have similar safety v l
14.0% main steam safety valve capacita ve setpoints and capacities.

TMI has
er:ct r trip at either plant from high py, and ANO has 122% capacity.After

anks cf main steam safeties lift. ower, usually only the first two
etw;cn the two plants is of little importTherefore, the capacity differenc" valv 3, eance.

capacities, and setpoints of the main stTable 7 shows the number3h plcnts.
eam safety valves for

23
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also, the plants have very similar Turbine Bypass Systems. The major sini-!

1arity is that the TBS at ANO and TMI are rated at 15%. The similarity is

more significant in terms of capacity per turbine bypass valve: ANO has
3.75% per valve and TMI has 3.75% per salve. This would not significantly
change the cooldown rate fur a stuck open turbine bypasu valve at THI
versus ANO. Table 8 shows the comparison of data for TMI and ANO on the
TBS.

{
|

Conclusion: The systems which control secondary pressure at ANO and TMI

are nearly the same as f ar as the valves (MSSVs, MADVs, and
TBVs) which are provided. The differences which occur are
concerned with the steam line rupture systees and the location
of the TBS. The following differences would affect plant
performance:

SL8IC closes the MSIVs at AN0; the operator must closea.
~ ~

the MSIVs at TMI.
,

b. The MSIVs at ANO are fast-closing; the MSIVs at TMI are
slow-closing.

SLBIC initiates EFW flow to both SGs; SLP.DS does n:t ini-c.
|tiate EFW, the operator must initiate flow (however, SLRDS

does close EFIVs to affected SG)
,

d. For signals on both SGs: LLBIC terminated MFW to both SGs
and initiates EFW flow to both SGs; SLRDS terminates MFW

to both SG but the operator must establish EFW to the SGs.
The TBS at ANO is downstress of the MSIVs, while the TBSe.

is upstress of the MSIVs at TMI.
f. A stuck open T5V at ANO is isolated by SL8IC; however, at

TMI the operator must isolate the TBS (or face an uncoa-
trolled cooldown through the TBVs).

m
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TABLE 6

MAD VALVES

ANO-1 Reference TMI-1 Referenee
i

f Valves 2 21 2 1

Life Pressure * 1020 psig 20 1026 2
Full Open Pressure * 1045 psig 20 1052 2 l

Ccpacity (Total) 5% 20 6.4% 2

CThe MAD Valve setpcints are a functioa of plant condition (reactor trip,
turbine trip, or norn;al plant operatien).

-
. . ,

J

TABLE 7

i

SAFE'Df VALVES I

ANO-1 Rafarenee THI-1 Refarenee

i Valves 16 21 18 2
Safety Valves 4 9 1050 psig 23 2 0 1040 psig 2
Lifa Pressure 4 @ 1070 psig 23 4 0 1050 psig 2

4 @ 1090 psig 23 4 0 1060 psi; 2

4 0 1100 psig 23 4 9 1080 psig 2

4 @ 1092.5 psig
'

2
Safety Valve 235 lbe/s-valve 23 197.0 lbe/s-valve 2
Flow

n

|

*

' ~
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TABLE 8

CONDENcER DUllP

(Turbine Bypass)

ANO-1 Reference TMI-l Reference

Lift Pressure * 1020 psig 20 1020 psig . 2
Full Open

Pressure * 1045 psig 20 1052 psig 2
Capacity-

(Total) 15% 20 15% 2

* Condenser Duap setpoints are a function of plant conditions. Setpoints
shown are for reactor trip.

L
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TABLE 9

STEAM LINE RUPTURE DETECTION SYSTDiS
,

ANO-1 Raf. TM1-1 Ref. t

' SLBIC '
'SLRDS'

Actitation Setpoint = 600 psig 20 Actuation Setpoint = 600 psig 2
i - Actions Taken by System - - Actions Taken By System -

1. Closer MSlVs for both OT50s 17 1. Closes tiFW block and control
2. Closse MFW isolation valve valves to affected OTSG only. 2

to affected OTSG. 2. Closes startup FW block and
3. Opens stema supply valve to

control valves to affected
steaa-driven EFW pump. 17 OTSG only. 2

4. EFW isolacion valves open
3. Closes EFW control valves

on EFW initiation signals to affected OTSC only. 2
to both OTSGs. 17 4. Performs identical operations

5. Closes MFW isolation valve '

on the other OTSC if low
for the other OTSG if a steam pressure is detected in
SLB1C signal subsequently that loop. 2originates from that sessa
loop. 17

.

.

e

e

\
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III. PLANT DATA

This section pressats a discussion of a representative small steam line break,
in the form of failed open turbine bypass valves. While this incident occured
oc low power and is not modeled in our TRAP analyses, this case is repre-
scutative of the trends experienced in a full power case. ,

The transient data avialable for this event are toported in the following:
Three Mile Island, Reactor Trip Report #2, June 20,1974.

The plant conditions prior to the trip were recovering from a turbine over-
speed trip test and GE (General Electric) was restoring turbine to operation
when an unbalanced condition occured in the turbine steam headers due to only
2 of 4 turbine stop valves opening on signal. The following plant conditions

) cxisted prior to "this imbalanced condition: the reactor power level was
- ' 17.8% FP, T

ay, was 578F, the RC system pressure was 2155 psig, the RC flow
wao 100%, and the pressurizer level was 220 inches.

Th3 unbalanced condition in the turbine steam headers was caused during
~

plant recovery when the #1 and #2 turbine stop valves from the 'B' steam
ganerator opened properly (at the 1800 rps turbine speed) and the #3 and
#4 turbine stop valves itse tha 'A' steam generator failed to open. Becauseth3 'B' bypass valves were open and the 'B' steam generator was supplying
ths entire demand of the turbine, the pressure in the 'B' turbine header
started decreasing rapidly.

Th3 pressure in the 'B' steam header dropped below 600 psig, actuating one
:hannel of the stema line rupture detection system (SLRDS). (The remaining
thrce actuation channels were defeated.) The steam line rupture actuation
automatically secured feedvater to the 'B' OTSG causing it to boil dry and

D
I

(
| -

~
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remain in that condition for about 2.5 minutes. The RC system pressure
and T were increasing rapidly. When T reached approximately 600F,ave ave

the control rods were manually inserted to stop pressure and temperature
|

increase, while letdown was mancally increased to take care of reactor
coolant expansion.

At this point, both bypass valves were manually closed, the turbine was
manually tripped, and the steam line rupture detection system (SLRDS) on
the 'B' loop was defeated. This immediately restored the signal to the
ICS feedwater station, which was still is automatic, to maintain minimum
level in the 'B' OTSG (approximately 30"). The sudden, influx of feedwater
into the steam generator caused T and RCS pressure to drop rapidly. The

,

ave

transient occured so rapidly as to actuate the RPS low pressure trip, which
shut down the reactor approximately one minute af ter the SLRCJ for the 'B'
loop was completely defeated.

_
The data received as part of the trip report-

are contained in this document
as Appendix A. Figure 1 contains plots of the turbine bypass valve position
demand, the turbine ' A' header pressure (psia), and total feedwater demand
( ) vs time. Figure 2 contains both sceam generator startup levels (inches)
vs time. Figure 3 shows in more details the 'A' and 'B' loop startup levels
and che 'A' OTSG pressure vs time. Finally,. figure 4 shows the OTSG hot
and cold leg temperature 4, and RCS preasure, vs time.

-
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IV. PRELICTED PLANT PERFOR! WEE

The small steam line break event has been analyzed for ANO-1 using the TRAP
computer code. Utilizing this past enalysis in conjunction with informa-
tion in sections II and Ili of this report, the ANO Abnotmal Operating
Transient Guidelines (Part II, Appendix E) have been reviewed and modified
for applicability to Thl-1.

Changes to Section 1.0 - General Transient Description

All references to IISBVs must be changed to MSIVs.o

References to SLBIC must be changed to SLRDS, in accordance with the
o

operation cf this systec.

SLRDS will not isolate the break (i.e., by closing the MSIVs) and willo

y not start EFV directly. The operator must manually close the MSIVs
(which take about four minutes to fully close) and manually initiate EFW
to the unaffected QTSG only.

Note that in the event of a TBS failure in the open position at THI-1,
o

closure of the MSIVs will not isolate the break since the TBS splits off
the main steam line upstream of the MSIVs. In this case, the operator
must diagnose acd manually close the stuck-open turbine bypass valve in
order to pravont an uncontrolled and unisolated steam leak.

In the event that the leak is upstream of the MSIVs (or the operator
o

fails to close the stuck-open TSVs, the operator must initiate EFW to
the unuf fected OTSG and must ensure that all feedwater is terminated to
the affected OTSG to boil it dry.

Note that stuck-open TBS valves cannot be automatically terminated.
o

Figure E-1 is modiflad to includ'e a plot of Teoid vs SG Pressure.o

Figure E-1 is changed in the sequence of events (remarks) as follows t
o

|

.
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Reference point Revised remark '

4 SLRDS actuates, EFW pumps started and

EFW and MFW valves to affected OTSG
closed; operator controls EFW to un-

sffected DTSG to limit overcooling
effects; operator must close failed,

open TBS valves and must manually

close the MSIVs in order to isolate
the break.

Channes to Section 2.0 - Operator Actions Summary

Note in comments receive'd from GPU on the SSLB event tree, it was sug-o

gested that in order to determine the affeer.ed OTSG the operator should
terminate all feedwater to one generator at a time and note which OTSG
is experiencing the fastest level decrease (or dapressurization). The

O operator must restart feedwater to the generator which repressurizes.
(the unaffected OTSG). Only one OTSG should be isolated at a time in
order to prevent a complete loss of heat sink. Also note that the
operator should utilize the plot of OTSC pressure versus cold leg
temperature for diagnosis.

if SLRDS actuates and both generators repressurize (i.e., the break iso

isolated) feedwater should be fed to both generators until the af fected
loop is determined; if only one generator repressurizes, SLRDS did not
isolate the leak and the operator must initiate EFW to the unaffec'ted
generator (the one which repressurizes) and ensure that all feedwater is
stopped to the generator which did not repressurize (the affected OTSG).

o Figure E-2 is modified to show Teold vs SG Pressure (as requested by
CPU). This modified plot is included in this document.

For the case in which failure of the TBVs was such thato
it prevanced

manual closure, the leak would be unisolable and uncontrolled, even if
the MFIVs are closed, since the TSVs are upstream of the MSIVs at

.

.
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T111-1. The operator must decrease feedwater flow to maintain tube-
to-shell temperature limits and control the cooldown. The operator musc
also initiate (or verify) HPl in order to maintain RCS pressure and trau.re
that a pressurizer level exists.

!

Note that closure of the MSIVs does not isolate the TBVs at TMI-1.o
]

Note again that the only way to isolate the failed open TBVs at TMI-l is to
i

o

manually close them.

SLRDS woulo not automatically isolate the steam leak or initiate EFW foro

this example (failed open TBVs) and the above operator actions must s:111 be
taken.

The transient of most concern at TMI-l is one where the leak will not be
o

isolated and the overcooling will not be terminated. For TMI-1, this

transient would be a. leak upstream of the MSIV (or the failed open TBVs
which cannot be manually closed). 'HPl actuation on ESAS would occur and

SLRDS would actuate isolating the leak from the good OTSG and teeninating
MFW to the affected OTSC.

(( ) o The operator must initiate EFW flow to the unaffected SG (as SLRDS does not
directly start EFW) and ensure that no fecdwater is fed to the affected SG.
The operator must allow the effected SG to boil dry, after which he would
return to stabla shutdown conditions by controlling decay heat removal with
the unaffected SG.

For a leak inside the RB for which SLRDS has not been actuated, the operatoro
,

must determine which SG is affectad. GPU responses have indicated a

prefacence to terminate all feedwater to one SG at a time and determine
which SG is af fected by observing SG levels and pressures. lote that
operator should also close the TBVs and ADVs (to prevent inadvertant
diagnosis of failed open TBVs as a separate steam leak).

If SLRDS is actuated, the operator must direct EFW to the unaf fected SG andO

control decay heat removal with this generator.
.

i

t
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Changes to Section 3.0 - Small Steam Leak with Other Plant Failures
i

Branch Discussion
o Replace SL"LC with SLRDS.

Loss of Reactor Inventory Control (Hi_gh)
o No changes.

Loss of Reactor Inventory Control (Low)
e No changes.

Loss of Secondary Inventory Control (High)
No ci anges.o

Loss of Second,ary Inventory Control (Low)
o No changes.

-

.

Locs of Steam Pressure Control
o No changes.

Chtnges to, Figure E-3 (Time Relationship of Key Parameters)

Change "SLBIC isolates laak" to "SLRDS and operator isolate leak".o

.
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valves caused c
During turbine overspeed testing calfun:tioniE turbine byp::s:

9

3

condition where the B turbine bypass valves and the B OTSG connected turbine stop
-

,

!
valves were open (1 & 2), and the A OTSG connected turbint stop vcives closed (3 & 4)..,4

'. CThe C turbiac header pressure was reduced sufficiently low to actuate the steam
.

. , ,. ,

Actuation of the steam line rupture detection system [, ! I

Iline rupture detection system. *
The j

secured the feeduater flow to the B OTSG boiling it dcwn to zero inches.
- a.' a.

,

rupture detection system was bypassed while the feedwater ICS station was in
. .q'

. .

'

This cooled and depressurized (automatic causing the feedwater to demand full flow.
~~- .

i

the-primary systch to the low pressure trip setpoint causing a reactor trip on v.;.
.

',.-
. . . ,

-
.low RCS pressure. .. :;i..
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thifu ution of B turbina bypass valves compounded by operator error. <- ;.
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Data frrs.) an actual excessive main feedwater transient at a B&W 177-FA plant
is important as a basis for the guidelines because it:

|

- Provides infonnation on plant response, and
- Yields confinnation of TRAP 2 predictions.

!Following is a description of an excessive main feedwater transient that occ- |

urred st TMI-1 on June 20, 1974. The overfill resulted in a low pressure trip
from 17.8t power.

Sumary

During turbine overspeed testing malfunctioning turbine bypass valves caused a

condition where the B turbine bypass valves and the B OTSG connected turbine stop
valves were open (1 & 2), and the A OTSG connected turbine stop valves closed
(3 & 4). The B turbine header pressure was reduced sufficiently low to actuate

| the steam line rupture detection system. Actuation of the steam line ructure
detectica, system secured the feedwater flow to the B OTSG boiling it dcwn ::

| zero inches. The rupture detection system was byoassed while the feedw ner.

ICS station was in au:=a-fc :ausing ::e feedwater to denund full aco. cis
cooled and depressur-f:ad me srimary systam :: :ne ':w ;ressurf. trio se:: ir.-
causing a reactor tyf p en icw 2CS pressure.

Plant Conditions Prior To Transient

1. Reactor Power Level 17.8t
2. Tave 5780F.

3. Makeup Tank Level 50 inches
4. RC System Press 2155 osic

| 5. RC Flow 1005
6. Pressurizer Level 220 inches

t7. Effective Full Power Days .75
'

l

8. RC Baron 1351 com '

1,

i 9. ICS Hand / Auto Station Status
a. Steam Generator / Reactor Oemand - Manual

y b. Reactor Demand (Bailey) - Manual

|~ c. Turbine Generator - Manual
| d. Feedwater Valves - Auto .
|

.
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e. Lcop A and Loop 8 Bypass Valves - Auto
f. Feedwater Pumps, A & B - Manual

10. "A" Loop Header Pressure Selected For Indication

Sequence of Events

A. Generator Unloaded

Generator unloaded, generator breakers ooened, and field breaker coened.

During this period the A bypass valves aopeared to operate pro:erly to (
maintain indicated header press. The "B" bypass valve demand increased
to 50". and held. When the generator breakers were opened the indicated

header pressure increased and the A bypass valves demand increased to 50%,
and the "B" bypass valve demand increased to 100t. The indicated header
pressure (A) stabilized at setpoint.

B. Turbine Oy:rspeed Trip Test (Prior to Reactor Trip)

1. Operator verified header pressure stable from indication and turbine.
Operator placed turbine rate of speed change to slow (60 rpm / min) bnd2.

pushed the turbine "Overspeed Test" pushbutton.
3. The turbine overspeed trip occurred in approximately 2.5 minutes at

approximately 1960 rpm.

Indicated header pressure increased when the turbine tripped.4.

The "A" bypass valves received a cemand to ocen and in fact indicateda.

header pressure did stabilize at setpoint.

The "B" bypass ralves received a demand to close at turbine Ord;b.
a:

then demand slowly increased to 100t open in approximately 3 minutes.

C. Prepared for second overspeed trip as planned. (Lead to Reactor Trio)

1. Operator verified that indicated header pressure was stable, rese-
i

the turbine trip (Turbine speed approximately 1700 rpm), and placed
the rate of turbine increase to " Fast" (180 rpm / min).

2. Operator pushed the "1800" rpm speed set.

NOTE: At time the turbine was reset the "B" bypass valves demand was
'

nearly 100% open.

.
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D. Transient (See Attached Figures)

1. When 1800 speed set was pushed, the #1 snd #2 turbine stop valves from
the B steam generator opened properly. The #3 and #4 stap valves from
the "A" steam geneNttor did not open. According to the GE represent-
ative this will happen if the differential pressure across the valves

I

is greater than 13t of 900#. The valves were tested several times after
occurrence and found to be operating properly. This would indicate
that the pressure in the 8 header was already at least 120 psig less
than the A header pressure.

2. Because the B bypass valves were open and the B steam generator was
supplying the entire demano of tne turbine, the pressure in the B
turbine header started decreasing rapidly. .

3. The pressure in the B steam header dropped to below 600 psig actuating
one channel of the steam line ruwcure detection system. The CR0 :r:-
mptly " Defeated" the remaining :nree ac:uatien channels. The stear
line ruoture actuation au::matically secured :ne feedwater to tne B

C OTSbcausingi :o ::i! dry and remain in that condition for about
2.5 minutes.

4. Tave and RC system :ressure were increasing rapidly. When Tave reached
approximately 6000F, the CR0 olaced the diamond control panel in manual
and drove control rods in to stop pressure and temperature 19ersasa.
Letdown was manually increased to take care of reactor coolant expansion.

5. At about this time the CR0 took manual control of both bypass valves and
closed them both.

6. Another CR0 tripped the turbine and defeated the actuated steam line
rupture detection system on the B loop. This imediately restored the
signal to the ICS feedwater stations whien were still in automatic to
maintain minimum level in the B OTSG (approximately 30").

7. The sudden influx of feedwater into the steam generator caused Tave
and RCS pressure to drop rapidly. The CR0 imediately took canual con-

trcl of the B feedwater valve and started to cicse it. The transient
was too rapid however and the reactor protection system low pressure
trip was actuated, shutting down the reactor approximately 1 minute
after the steam line rupture detection system for the "B" loop was com-
pletely defeated.,

.
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PACKAGES FOR THIS TRANSMITTAL)

|
The ATOG analytical basis is sumarized in the attached writeup.
Note: 1. Revisions to the existing P-T plots used in Appendix D

of the ANO-1 ATOG were produced fcr this contract. These
plots, drawn using the TMI-l natural circulation P-T plotting
famat have been released separately (see 86-1125356-00).

2. The TRAP analy' tical restits for the TMI-1 i.00P event have
also been released separately (see 86-1125435-00).

!
.

DISTRIBUTION
[

, m

Page I of A
i

,
_ .-



.
,

' ' . . 86-1123921-00.

' -

,- . .

, ,

.

..

F
.

.

TRANSIENT INFORMATION DOCUMENT

"or

Loss of Offsite/Onsite Power

at

Three Mile Island-Unit 1

-

0

Originated by:[MD b'-_
d /-

Reviewed by: M.S.N d

r
'v

8
.



86-1123921-00.., .'.
'

.. . . ,, .

.

jf' TABLE OF CONTENTS

I_ ten Page

I. Introduction 4

II. Major Plant Parameters
*

A. Control Functions and Systems J

B. System Comparison 6

III. Plant Data 30

IV. Changes to Appendix D 3/

V. Continuity 37

VI. References 3*

VII. Appendix af2

O

.

I
I

)

I

!

(~

{
,

1

I /

_ _)N3L
__ ._.



- 86-1123921-00-
.

.- - -

..

.

I. INTRODUCTION..

.

The following Transient Information Document (TID) overs the Loss
of Offsite/Onsite Power (LOOP) event for GPU's Three Mile Island
Unit 1. The major scenarios based upon this initiating event are
shown on the LOOP Event Tree, B&W Drawing Number 02-1120153F, Rev.

1 (Ref.1).

The analysis was made using the TRAP code (Reference 21). The
selected path includes correct recovery of MU and EFW, with a full
open failure of one M55V on OTSG-B. The path originates at grid
location F-22, sheet 1 of 3, on the TMI-1 LOOP Event Tree and

deviates from the main success path at grid location E-19, sheet 1
c.f 3 . A separate transmittal contains the analytical results for
this event (see Reference 55).

The intent of this document is to provide the guideline writers
with the necessary analytical information and to serve as a
documented link between the guidelines and the analysis. A
comparison of characteristics of the major systems at TMI-l and
Arkansas Nuclear One Unit One (ANO-1) is included along with
specific modifications needed to write the TMI-1 Appendix D based
upon the ANO-1 ATOG Appendix D.
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II, MAJOR PLANT PARAMETERS
-

A. Control Functions and Systems

The ATOG Program assumas that a plant can be brought to a safe;

shutdown if five " functions" are controlled.

-

Major System Used
Function to Attain Control

Reactivity Control Rods
Boration Systems
Reactor Protection System

Primary Inventroy Makeup /HPI
Letdown

Primary Pressure Pressurizer PORY
Pressurizer Safeties
Pressurizer Heaters
Pressurizer Spray

Secondary Inventory Main Feedwater
Emergency Feedwater

Secondary Pressure Turbine Bypass Valves{ Atmospheric Dump Valves
Steam Safety Valves

Though these are the major systems, they are not th6 only ones
which influence plant control. Other supporting systems may
affect the control of the five functions. However, these
effects would also be covered by ?.he analysis results. For
example, the makeup pumps each have a lube oil system which,
if it failed, might eventually lead to the failure of the
makeup pumps and a loss of primary inventory control (low).
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B. System Comparison,

-

Y
This section will compare the main systems needed for control
after a Loss of Offsite/Onsite Power at ANO-1 and TMI-1, and
will concentrate on those features that influence a plant's

{ response to a transient. Two systems will be considered
similar and have comparable effects on plant response if:

System properties (flow, pressures, capacities, etc.) area.

similar.

b. The system " functions" similarly. (For example, what

initiates the system and what does it do once initiated.)

If two systems are considerably different, the ANO guidelines

should be modified to reflect the effect of this difference.

B.1 Reactivity Control

Short term reactivity control is achieved when the
reactor trips and the control rods fall into the reactor

The following table is a listing of the variouscore.

signals that trip the reactor at TMI-1 and at ANO-1.
During a LOOP event the actions of both plants' reactor

protection systems are similar. Longer term reactivity
control is attained through the use of soluble boron to
compensate for the decay of equilibriun xenon and the
reactivity temperature deficit. Both TMI-l and ANO-1
utilize the makeup /high pressure injection and chemical i

addition systems to bring the plant to a safe shutdown
following a reactor trip. A comparison of the TMI-l and
AND-1 letdown and makeup /high pressure injection systems
can be found in Section B.2. Since ATOG does not address

. the effects of the chemical

f .
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addition system (i.e., long term reactivity control is~

-

F
not considered), no comparison of the respective systems
is made. Other assumptions in the ATOG program are that
the RPS, the control rods, and all safety grade systems
(exclusive of the EFW and diesel generators) always work.
Therefore, Anticipated Transients Without Scram (ATWS)
were not considered.,

TABLE 1

RPS Trip Setpoints for TMI-l and ANO-1

TMI-l (Reference 2) ANO-1 (Reference 3)

Power > 105.5% Power > 105.5%

Flux / flow / imbalance - Flux / flow imbalance -
1.08 times rated flow (%) 1.057 times rated flow (%)
minus reduction due to minus reduction due to
imbalance imbalance

h High RCS p essure (2300 psig) High RCS pressure (2300 psig)
(Reference 34) (Reference 34)

Low RCS pressure (1800 psig) Low RCS pressure (1800 psig)

Variable low RCS pressure - Variable low RCS oressure -
(11.75 Tout - 5103) psig (11.75 Tout -

5103) psig

RC max. temperature (619'F) RC max. temperature (519'F)

High RB pressure (4 psig) High RB pressure (4 psig)

Additional Signals tha.t Trip the Reactor

Loss of MFWPs (Reference 38) Loss of WWPs (Reference 38)

Turbine Trip (Ref. 38) Turbine Trip (Reference 38)

Conclusion:b Both plants behave similarly from the standpoint of
reactivity control. Thus, the ANO-1 guidelines require
minor modification to fit TMI-l insofar as thic area of
plant response is concerned.
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, B.2 Primary Inventory
r

Primary inventory is controlled by makeup and letdown.~

Attached are simplified P& ids of the makeup /high pressure
injection system for each plant. Pertinent MU and LD/HPI
system data for this transient is listed in Table 2.

TABLE 2

Makeup and Letdown /High Pressure Injection System Performance Data

TMI-l Ref. ANO-1 Ref.

Normal makeup 25 GPM 8 25 GPM 7

Normal seal injection 8 GPM/RCP 8 8 GPM/RCP 7

Normal seal return 3 GPM/RCP 8 1 GPM/RCP 7

Makeup flow vs. 2200 psig 130 GPM 39 2200 psig 140 gpm 9
pressure with make- 2000 psig 150 GPM 39 2000 psig 160 GPM 9
up control valve 1800 psig 170 GPM 39 1800 psig 150 GPM 9fully open 1600 psig 190 GPM 39 1600 psig 200 GPM 9,_

(
Normal letdown 45 GPM 8 52 GPM 7

Letdown temperature 120*F 10 120*F 7

Letdown isolation on yes 46 N/A -

reactor trip

HPI flow vs. 2600 psig 420 GPM 39 2600 psig 400 GPM 9
pressure for two 2400 psig 525 GPM 39 2400 psig 495 GPM 9
HPI pumps with 2200 psig 600 GPM 39 2200 psig 580 GPM 9control valves 2000 psig 670 GPM 39 2000 psig 645 GPM 9fully open 1800 psig 730 GPM 39 1800 psig 705 GPM 9

1600 psig 785 GPM 39 1600 psig 755 GPM 9
1400 psig.835 GPM 39 1400 psig 805 GPM 9 '

ESAS actuation set- 1600 psig 38 1500 psig 14point

Conclusion: Both plants behave similarly from the standpoint of
primary inventory control, aside from the ESAS setpoints.
Therefore, the ANO-1 guidelines will be applicable to
TMI-1 insofar as this area of plant response is_

/ concerned.
I
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B.3 Primary Pressure-

r
'

Primary pressure control is achieved by the pressurizer
heaters, pressurizer spray system, relief, and code
safety valves. System data for TMI-1 and AND-1 are
tabulated below.

TABLE 3

Primary Pressure Control System Data for TMI-1 and ANO-1

TMI-1 Ref. ANO-1 Rcf.

Pressurizer heater
bank-on setpoints

1 <2135 psig 8 <2135 psig 15
2 <2135 psig 8 <2135 psig 15
3 2135 psig 8 2135 psig 15
4 2120 psig 8 2120 psig 15
5 2105 psig 8 2105 psig 15

Pressurizer heater
bank-off setpoints

0
1 2155 psig 8 >2155 psig 15
2 2155 psig 8 >2155 psig 15
3 2147 psig 8 2155 psig 15
4 2140 psig 8 2140 psig 15
5 2125 psig 8 2125 psig 15

Pressurizer heater
bank power

1 Power output 84 KW 51
2 by bank not 84 KW 51
3 available 378 KW 51
4 504 KW 51
5 588 KW 51

Total 1638 KW 16 1638 KW 51

Pressurizer heaters
pcwered by diesel
generators post LOOP 126 KW 43 168 KW 42

[
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- TMI-l Ref. ANO-1 Ref.
j.-

. Pressurizer spray
valve *

open 2205 psig 17 2205 psig 18
close 2155 psig 17 2155 psig 18

Pressurizer elect-
romatic relief valve

open 2450 psig 34 2450 psig 34
close 2400 psig 34 2400 psig 34
capacity 100,000 LB/H 17 100,000 LB/H 17

Pressurizer code
safety valves

open 2500 psig 34 2500 psig 18
capacity 623,400 LB/H 17 F.00,000 LB/H 18

Conclusion: Both plants behave similarly from the standpoint of
primary pressure control. Thus, the ANO-1 guidelines
will be applicable to TMI-l insofar as this area of plant
response is concerned.

C
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*Tha pressurizer spray is unavailable during a LOOP at both plan'ts
because the RCPs have tripped.
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B.4 Secondary Inventory
J

'

Secondary inventory is controlled via the main and
emergency feedwater systems. Attached are simplified
P& ids of these systems for TMI-l and AND-1. The primary
differences which are apparent from these diagrams are in
cross-connect design and flow control valve arrangement.
The ANO-1 feedwater trains are completely separate except
for a normally closed ICS controlled cross-connect valve
just downstream of the main feedwater pumps. The TMI-1

trains feed into common headers both before and after the
fourth and second stage feedwater heaters. There are no
valves to impede flow from pump A to OTSG B or from pump '

B to OTSG A.

AND-1 has a low load bypass in addition to the normal

start-up bypass. TMI-l has only the start-up bypass
line. TMI-l has diaphragm-actuated flow control valves,
whereas all major valves at ANO-1 are motor actuated.
Table 4 lists pertinent data for the TMI-l and ANO-1 main
feedwater systems.

.

~(
~

l

13 /4 2.
- .



. --- -- -

.

'''

-

86-1123'921-00- -

.
.

.

TABLE 4.

#
TMI-l and ANO-1 Main Feedwater System Performance Data

TMI-l Ref. ANO-1 Ref.

Normal flow, both 10.6x106 LB/H 23 11.1x106 22
pumps

Feedwater temp- 457'F 23 457'F 22erature

Pump discharge 1225 psia 36 1088 psia 22pressure

Signals that
trip MFWPS

Thrust bearing
wear

forward Trips, setpoint unknown 37 5 MILS 25
reverse Trips, setpoint unknown 37 35 MILS 25

Rotor vibration unknown 6.5 MILS 25

Turbine Over- 15% above max. 24 6215 RPM 25speed full load speed '

C
Bearing oil <4 psig 37 10 psig 25pressure low

FWP discharge unknown 1150 psig 25pressure high

FWP suction pump suction 37 230 psig 25pressum low valve closed

, FWP low flow 1000 GPM 36 1600 GPM 25

Vacutsn <23 IN. HC 37

Other (1) Number of condensate / 37
condensate booster
pumps less than the
number of feedwater
pumps running will
trip the FWP turbine
that was reset last.

(2) Manual.

,vo
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Feedwater valve control logic -

/^

TMI-1

- Low Load Block Valve

There is no low load block valve at TMI-1.

- Start-up Valve

Normally ICS controlled. SU and MFW control valves
operate sequentially. When SU control valve flow
approaches capacity during start-up, the main control
valve begins to open (Reference 36).

- Main Block Valve

The main block valve opens when the start-up valve
reaches approximately 90% oper.. The block valve closes
when the start-up valve reaches approximately 70%
closed (Reference 37).

Q - Reactor Trin
No actions occur.

- Feedwater Pump Trip

No actions occur.

- Reactor Coolant Pumps Tripped
.

A trip of all four reactor coolant pumps will result in
EFW initiation to 50% on the operating range and,
therefore, in a closing of the main feedwater valves
(Reference 26).

- FW Ptsup Speed

Feed pumps are variable speed and are controlled by
feedwater valyc P and demand as a function of load.
During normal operation, the position of the

regulating valves and the speed of the feedwater pumps

{- is controlled by the ICS; however, manual control can
be instituted at any time (References 24, 37).

/f)'l2-
.
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ANO-1 (Refarence 27)

-

r

| - Law Load Block Valve t

The low load block valve opens when the start-up valve
reaches 80% open. The low load block valve closes when
the start-up valve reaches 50% closed.

.

- Start-up Valve

The start-up valve is controlled by the ICS which
maintains feed flow proportional to reactor power
level .

- Main Block Valve
The main block valve opens when feedwater demand

exceeds 50%. The main block valve closes if feedwater
demand drops below 45%.

- Reactor Trip 1

A reactor trip causes the main block valve and the low
load block valve to shut. Also, a preselected
feedwater pump is tripped.

- Feedwater Ptsnp Trip

A feedwater pump trip causes the main block valve and

the low load block valve associated with that pump to
close. Also, after a single feedwater pump trip, the
ICS opens the cross-connect valve..

- Reactor Coolant Pumps Tripped

Trip of all four reactor coolant pumps causes the
low-load block valve to close.

- FW Planp Speed

After the main block valve opens, the ICS controls
feedwater flow by adjusting pump speed. Until the main

('
V block valve is opened, the feedwater flow is controlled

l
<

/c/n |
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' by the pressure drop across the start-up or low-load
*

valve.

Note from the emergency feedwater system P& ids that all
EFW pumps in each plant are capable of feeding either
OTSG if necessary. ANO-1 has bypass lines (CV-2627 and

. CV-2626) in case the EFW control valves CV-2670 and/or
CV-2620 fail shut, whereas TMI-l does not have this

,

'

feature. Table 5 lists EFW system perfonnance data for
each plant.
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-

r
-

TMI-l and ANO-1 Emergency Feedwater System Perfomance Data_

TMI-l Ref. ANO-1 Ref.

Number of motor- 2 36 1 12 '

driven EFWPs

Capacity 460 GPM 9 2700 36 780 GPM 9 2700 28
FT H O (rAcu) FT H O2 2

Number of steam- 1 36 1 12driven EFWPs

Capacity 920 GPM 9 2700 36 720 GPM 9 2700 28
FT H O FT H 02 3

Initiating - Loss of both MFWPs 38 - Low OTSG 1evel 28
'

signals (18 in.)
- Trip of all RCPS 38 - Trip of both MFWPs 28

(if Rx power >5%)
- Manual 38 - Trip ,of all RCPS 28

- SLBIC starts 28
steam-driven pump

- Manual 28

Initiation TDEFWP - inmediate 44 TDEFWP - immediate 52time after POEFWP's - MDEFWP - 100 sec. 52MFWP trip Non-ESAS 15. sec. 44
with LOOP ESAS 30. sec. 44

EFWP Design Capacities:

EF-PIA EF-PI8
Flow vs. head 100 GPM 3250 FT 3250 FT 40 200 GPM 3400 FT 15 -for motor- 200 GPM 3200 FT 3200 FT 40 300 GPM 3400 FT 15driven pump 300 GPM 3090 FT 3090 FT 40 400 GPM 3300 FT 15

400 GPM 2900 FT 2900 FT 40 500 GPM 3200 FT -15
500 GPM 2630 FT 2625 FT 40 600 GPM 3000 FT 15
600 GPM 2200 FT 2180 FT 40 700 GPM 2800 FT 15

Flow vs. band 200 GPM 2990 FT 40 200 GPM 3500 FT 15for steam- 400 GPM 2950 FT 40 400 GPM 3350 FT 15Jriven pump 600 GPM 2870 FT 40 600 GPM 3000 FT 15
800 GPM 27E0 FT 40 800 GPM 2550 FT 15

1000 GPM 2550 FT 40 1000 GPM 1850 FT 15

.
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One other system aUects control of secondary inventory at TMI-1 and i.

at ANO-1. This is a steam and/or feedwater isolation system whichf.
actuates to isolate one or both steam generators following a steam

~

line break. Tne TMI-l steam line rupture detection system (SLRDS) and
the steam line break instrumentation and control (SLBIC) system at
ANO-l perform the following functions:

TABLE 6

Comparison of TMI-l SLRDS and- ANO-1 SLBIC System

SLRDS (TMI-1) Ref. SLBIC (ANO-1) Ref.,

Actuation Setpoint = 600 psig 29 Actuation Setpoint = 600 psig 15
-Actions Taken By Systen- -Actions Taken By System-

- Closes MFW block and control 29 - Closes MSIVs for both 28
valves to affected OTSG only. OTSGs.

- Closes start-up MFW block and - Closes MFW isolation valve 28
control valves to affected to affected OTSG.
OTSG only. - Opens steam supply valve to 28

- Closes EFW control valve to 29 steam-driven EFW pump.
affected 0TSG only. - EFW isolation valve opens 28h - Performs identical operations 29 on EFW initiation signals
on the other OTSG if low to both OTSGs.4

steam pressure is detected - Closes WW isolation valve P.8
'

in that loop. for the other OTSG if aa

SLBIC signal subsequently
originates from that steam
loop.

.

Conclusion: Due to differences between the systems used to control
secondary inventory at TMI-l and at ANO-1, each plant4

will respond differently to a transient in which a
secondary-side depressurization occJrs. The guidelines
must be modified to reflect this difference.
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B.5 Secondary Pressure
,

r
- Secondary pressure is controlled by the action of the

modulating atmospheric dump (PAD) valves, the main steam

code safety valves, and the condenser dump (turbine
bypass) system. Attached are simplified P& ids of the
main steam systems for TMI-l and ANO-1.

B.6 Backup Power Supplies

Power to the plant auxiliaries is not one of the ATOG
control fur.ctions. However, maintaining power to these
auxiliaries affects the control of all five control
functions.

If offsite power is lost at ANO-1 and both Units 1 and 2
are tripped, the only backup supply is a pair of diesel
generators. These can be started and loading begun in
approximately 15 seconds after offsite power is lost
(Reference 50). It is important to emphasize that if
ESAS actuation occurs after a LOOP at ANO, some

components are "shed" from the diesel generators.

If offsite power is lost at TMI-1, the situation is

$ similar to that at ANO-1. The two emergency diesel
generators rated at 3000 KW each can be started and

loading begur. in approximately 10 seconds after offsite
power is lost (Reference 43). If an ESAS actuation
occurs after a LOOP at TMI-1, selected loads are "shed"
from the diesel generators.

Both plants have station batteries which maintain plant
DC and vital AC power.

Conclusion: The backup power supplies are similar at

(- ANO-1 and TMI-1. .

b
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., a. Both ANO-1 and TMI-1 have diesel
r' generators to provide backup power. ;

b. Upon ESAS, selected loads are shed at'

both plants.

c. The components powered at ANO-1 and

TMI-l after a LOOP are similar.
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,- TABLE 7

Main Steam System Performance Data

TMI-1 Ref. ANO-1 Ref.

MAD Valves

Number of Valves 2 32 2 12

Lift Pressure 1026 psig 29 1020 psig 15

Full Open Pressure -1052 psig 29 1045 psig 15

Capacity (Total) 6.4% 29 5% 15

.

Safety Valves

Number of Valves 18 29 16 12

Lift Pressure 2 91040 psig 29 4 91050 psig 23
4 9 1050 psig 29 4 9 1070 psig 33
4 91060 psig 29 4 91090 psig 33
4 9 1080 psig 29 4 9 1100 psig 33
4 9 1092.5 psig 29

Condenser Dump System
(Turbine Bypass) [ System unavailable post-trip in LOOP event]

Conclusion: TMI-l and ANO-1 will respond differently to the Loss of
Offsite/Onsite Power transient insofar as the area of -

secandary pressure control is concerned. This is
primarily due to differences between TMI-l's SLRDS and
ANO.1's SLBIC systems, and due to the different
capacities of the EFW systems during the first 100
seconds after the trip.
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III. PLANT DATA
~

/

~

A search of the PS&C Plant Data Library was made for TMI-l LOOP
events. However, TMI-l has not experienced a Loss of Offsite
Power other than a test from 15% FP on June 25, 1974.

There have been three reactor trips at ANO which demonstrate the

characteristics of a LOOP. A Loss of Offsite Power resulted in a
reactor trip at ANO on February 22, 1975. This trip was used as
an example for the AN0 ATOG and is documented in Appendix D of AND

ATOG. The data for the trip shows the diverging hot leg and cold
leg temperature during development of natural circulation.

In addition, ANO experienced a LOOP and consequent reactor trip on
two other occasions, April 7,1980 and on June 24, 1980. Appendix
items A and B of this doctanent contain descriptions of these
tri ps. The data in Appendix B demonstrates the effects of EFW
" quenching" of steam pressure and long term natural circulation.

{ The April 7,1980 ANO reactor trip shows about a 50 pst/ min. steam
pressure decrease for full EFW flow. TRAP 2 has predicted a 30

ps1/ min. decrease for naximum EFW flow (Reference 45). Any amon~g
these three could be used as an example for the TMI-l ATOG. As
discussed in Section II, the plant differences must be taken into
account when modifying the ANO guidelines.

.
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IV. CHANGES TO ANO-1 ATOG, PART II, VOLUME 2, APPENDIX D '.

f.
-

The Loss of Offsite/Onsite Power event is covered in Appendix D.
Part 2, of the AND-1 ATOG. The computer simulations run for ANO-1
(Reference 47) are part of the basis for Appendix D. The following
is a review of the changes needed to make this portion of the ANO-1
ATOG valid for TMI-1.

1.0 General Transient Description

The major changes to this section pertain to the power
distribtuion systa at TMI-l and to the SLRDS system.

1.1 Power Distribution System

The accompanying sketch (Figure 1.lA) shows a simplified
diagram of this system at TMI-1. It is based upon the drawing
on page 60 cf Reference 53. A one line diagram of the

b- substation is in Appendix G of this document. Though the
sketch shown.is non-referencable, it is included to show the
substation arrangement prior to Unit 2's completion.

During nonnal operation, the plant auxiliaries are powered
from offsite lines through the switchyard. In the event of a
grid upset, the plant is powered by the turbine generator

,

following fast transfers in the switchyard. If either

auxiliary transfonner (lA or 1B) is inoperable, its normal
loads can be carried by the other auxiliary transfonner
(Reference 53). Unlike ANO-1, TMI-l does not have start-up
transfo wers.

Oace a successful fatt transfer has been completed, t'ce load
on the turbine generator amounts to approximately 47 FP. The
descriptions of turbine runback and reactor trip o9 high RCS

:
pressunt given in the ANO-1 ATOG remain valid. Tne PORV,

(~ PSSV, and High Pressure Trip setpoints are the ',ame at each I
'

f' plant.

3IfLIL
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The 125/250 V DC and 120 V AC vital distribution sys,tems are7

, described in Reference 53, pages 42 through 55. In brief, the

DC system is composed of the station batteries, battery
chargers, DC panels lA 1B,1C,10,1E,1F,1H,1J.1M, and
120 V AC Vital Power Panels VBA, VBB, VBC, and VBD.

The two engineering safeguards 4KV buses are 1D and 1E

(Reference 53, page 28). Diesel loading begins 10 seconds
after the start signal (Reference 43) on sensed undervoltage.

Emergency feedwater is supplied by one turbine driven EFWP and

two motor driven EF,WPs. The TDEFWP is auto started on the
loss of both main feedwater pumps. The two MDEFWPs are

powered from the emergency diesel generators at 15 seconds
after MFWP trip on LOOP with no ESAS, or at 30 seconds after
MFWP trip in the event of a LOOP with ESAS.

TRAP analysis for the LOOP event at TMI-1 has shown a drop in

h steam pressure which could be attributed to quenching by EFWt

of approximately 100 psi / minute in OT3G A (Reference 46, T =
110. to 170. seconds). This exceeds the range listed in the'

ANO-1 ATOG. The indicated decrease in steam pressure is due
'

to EFW quenching rather than the failed MSSV on OTSG B. This
was shown by the recovery of steam pressure that occurred when

EFW was throttled in.0TSG A. Emphasis should be given to EFW
'

throttling as a means of reducing this overcooling phenomena;
since full EFW capacity is ,available within the first half
minute at TMI-l' rather' than after about 100 seconds as at

'

ANO-|1. n

Conde'nser unavailability and reliance on the MADVs and MSSVs

occurs after a LOOP at TMI-2. The MSSVs have reseated and
secondary. pressure' control is via the MADVs within the first
minute p'o'st trip. ' As listed'in the comparison section of this

' " '

(- transmittal, the secondary pressure control functions are
similar at each plant." The excep' tion is the steam line break-
"

"%., 9 ..'

system configuration at each site. N1efer to Table 6 in
~

~Section II B.breceding.
.. .

*
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1.2 Actual Plant Loss of Offsite Power-

r"

The LOOP event at ANO-1 of February 22, 1975 remains a valid
example. Two miditional cases are available for review,
though neither occurred at TMI-1: 6/24/80, ANO-1 (Appendix A,
this Document), 4/7/80, ANO-1 (Appendix B, this Document).
Figures D-1 through D-6 remain valid. Revised P-T plots were
drawn us,ing the TMI-l natural circulation format (Reference
48) for figure D-7, and were released separately (Reference
54).

2.0 Operator Actions Sumary

2.1 Inmediate Actions

The actions listed remain valid. The analytical results from
the three EFWP case TRAP i.nalysis for TMI-1 demonstrates the

quenching effect of EFW flow. Emphasis should be given to EFW
~

throttling. The instrument a'ir compressor must be manually
loaded on.

2.2 Identifying Symptoms

This section requires rewording to reflect the design of
TMI-l's power distribution system. Also, Figure D-11 shows a -

" typical" P-T plot for a LOOP event. The preliminary
repressurization " hump" which is shown might not be valid for
TMI-1. Analytical results (Reference 46) for an asymetric
overcooling event at TMI-1, using an improved version of the
TRAP code (Reference 21), did not show a repressurization
during the same time frame. The PORY setpoint was reached and

primary inventory (s 100 lb.) was released, according to the
analyses made for TMI-1 LOOP (Reference 46).

(
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3.0 Loss of Offsite AC Power with Other Plant Failures
( .

'

3.1 Loss of Reactor Inventory Control (Low)

The letdown isolation valve, KJ-V3, is closed on high
temperature interlock. The balance of this topic remains
valid.

3.2 Loss of Reactor Inventory Control (High)

The makeup control valve is MU-Vl7. The letdown isolation
valve is MU-V3. No bypass is available to route full letdown

flow around the letdown coolers or isolation valve MU-Y3
(Reference 13, Figure 9-2).

3.3 Less of Secondary inventory (Low)

Tne discussion given in the ANO-1 ATOG, page D-16 remains

valid. An additional concern is the effect of SLRDS
actuation. If a depressurization of an ''SG : curs during a
LOOP event at TMI-1, tha EPJ flow to that OTSG will be
terminated once the SLRDS setpoint has been reached. The TRAP

analyses made for TMI-l are for an asymmetric overcooling
event with a SLRDS actuation. The effect of this upon natural
circulation flow is shown in References 46 and 55. -

3.4 Loss of Primary Pressure Control (Low)

The ESAS setpoint is 1600 psig at TMI-l (Reference 38).

3.5 Loss of Steam Pressure Control (Low)

Review the operation of the SLRDS system as shown in Section
II. B., Table 6, preceding.

r
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3.6 Loss of All Power Except Batteries

This event is best described in the applicable emergency
procedure for LOOP at TMI-1, Reference 56.

4.0 Figures:

Figures 0-8 and D-9 remain valid, though the pressurizer level
and RCS pressure rebounds shown on Figure D-8 were not seen

during the TMI-1 TRAP analyses (Reference 55). Revised P-T
plots for use in Figures D-10 and D-11 were released
separately (Reference 54).

5.0 Revision of Table D-l

Major components loaded onto diesel generator following a LOOP,
(Reference 43). h- ESA5 4.M 4*L/< imaava.il Ale + he3
o5 uriL%. zr '+m 3.c. I o F reF. 57 44 e -non- EsAs
ds led is sh~ had is h e. bleek 1 on/ * ed4*rs *****"|-

{ Comoonent Timeaft$r# LOOP (sec)

Maket;p puire
to wo/ErAr)10 W/ESAS

MDEFWPs 2A and 2B (Ref. 44) 15 WO/ESAS, 30 W/ESAS

Decay heat pumps 20 W/ESAS
Nuclear Service closed cooling 20 W/ESAS
PZR proportional heater banks (manual) 35 W/ESAS

~

Battery charge and inverters 8o Wo/4Tds,10 W/ESAS
R.B. spray pump 20 W/ESAS

Instrument air compressor,(manual) 35 W/ESAS

Lose Power During a LOOP

All RC Pumps

All Condensate Booster Pumps

All Circulating Water Pumps

On-Off Pressurizer Heater Banks !
,_

)
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* - V. CONTINUITY
f

The analyses made for the LOOP event at TMI-l are found in four
related transmittals. They are as follows: '

32-1120510-00** "TMI-l Loss of Offsite/Onsite Power;
One MSSV Failed Open on SG B". This
calculation package supports the TRAP
analytical results for TMI-l ' LOOP.

86-1123921-00 "ATOG Transient Information Document:
Loss of Offsite/Onsite Power, TMI-1".

(This transmittal.)

86-1125356-00 "P-T Plots for TMI-l ATOG: ANO-1 LOOP
data Plotted per the TMI-l Fonnat".
This transmittal presents replots of
the P-T data generated during the ANO-1
TRAP /DYSID analyses for LOOP. The

revised P-T plots will be used in
Appendix D cf the TMI-l ATOG.

86-1125435-00 " TRAP analytical results for TMI-l Loss
of Offsite/Onsite Power; One MSSV
Failed Open on SG B". This transmittal -

presents the res;1ts obtained in

32-1120510-00. .

.

** Note: Rev. 01 is expected by mid-July,1981.

(
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'.THE' BABCOCK & WILCOX COMPANY
86-1123921-00

POWER GENERATION GROUP

To , |

4 -

# R. C. Luken, Service Manager
rrom

D. F. Hallman, Manager, Plant Performance Services
J. D. Carlton, Manager, PS&C Unit, Plant Engineerlag ses us.s

Cust. File No.
Arkansas Power & Light

Suk). Date

April 7, 1980, Reactor Trip' April 24, 1980
*

|
m. ... ..... . ... . .

Enclosed is a Preliminary Assessment Report for the April 7, 1980,
reactor trip at ANO-1. Please have Art usas review the report,

provide any ec=nents, and return so that we can distribute the

report to the 177 FA utilities. If there are any questions,
.

please contact D. F. Hallman or J. D. Carlton.

W -

D. F. Emil -

0
d-.-n

J. D. Carlton . .
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I. EVENT SYNOPSISr
,

On April 7, 1980, Arkansas Nuclear One-Unit 1 was operating at
100% full power. At 1848 hours, ANO-1 experienced a reactor
trip caused by a loss of offsite power. The diesel generator #1

had been started prior to loss of offsite power due to tornado
warnings. The sequence of events which contributed to the
occurrence:

e .

1728 Lost 500 KVA line to Fort Smith !

1825 Lost 500 KVA line to .*iabelvale
e

'

'

1833 Electrical systa= was struck by lightning

1848 Lost offsite power .

Turbine trip / reactor trip
Lost computer and post-trip data
Manual initiation of High Pressure Injection (EPI)

1858 EPI was throttled .

.

,

1859 Both OTSG's at 50% on operate range
.

1900 Natural circulation confirmed '

..

- 1924' Offsits power was restored. " -- -

*

.

1948 EPI was stopped

I

- 2030 Closed atmospheric dump valv'es. Condenser back in
,' operation *

*
.

\

! 2108 Started "C" Reactor Coolant Pump (RCP)
* . .

.

!
.

. f- '. !

1.
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2117 Started "A" RCP. .

ft -/

2354 Deanergi=ed diesel generator #1 l
'

2356 Deenergized diesel generator #2

'
II. PERFORMANCE EVALUATION

.

A.
Exnected Plant Performance and Performance Deviation '

1. Initiatine Event - Loss of Offsite Power

A main generator electrical trip was caused by loss
.

'

of offsite power. ,
~

. *

i.
2. Reactor Trip - Anticipatorv *

An electrical trip of the generator will trip the Main

O Turbine and cause an anticipatory reactor trip.

3.' Reactor Coola.nt Syst m Pressure Resnonse

Following the 2200 psig pressure peak (caused by
turbine stop valve closure), the pressure dropped

-

to approximately 1860 psig due to the cooldown of
-

the Reactor Coolant System (RCS). It then increased- i~>
.due to operator initiated EPI and RCS heatup.

.

The
Pressure increase was stopped by the Pilot Operated
Relief Valva (PORV) at approximately 2440 psig and
then decreased to approximately 2350 psig. The PORV
operated for at least three more cycles, over a period
of approximately 20 minutes, and was caused by the
ev2 ination of plant heatup and HPI flow.

-

.
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EPI flow into the RCS,in an amount greater than needed-

f%
to compensate for RCS shrinkage,will cause the steame

bubble in the pressurizer to be compressed. This will
increase the RCS pressure and increase the water
inventory in the pressurizer. A :eesult of this action
is to reduce the temperature of the water in the

pressurizer to a temperature below saturation. As
the steam bubble compression increases and excess
pressure is relieved by PORV' operation, the pressuri-
zar water is being further subcooled. Any heat re-

moval of the RCS by the Emergency Feedwater (EFW)
System will cause a rapid decrease in RCS pressure
because the subcooled pressurizar water cannot
" flash" steam to maintain system pressure. RCS- -

presscre will decrease to the saturation pressure of,

'

the water in the pressurizer. *

O Changes in the OTSG 1evel and HPI operation can pro- -
doce large pressure swings in the RCS. These changes

will be aggrevated as the pressurizer is filled and
the steam bubble is reduced. These e.ffects were seen
in the transient, and after several of these pressure

_ _ . changes, the pressure was decraased to approximately
1830 psig. After a level was reestablished, pressuri-- -

zar heaters restored RCS pressure to the normal
operating values.

.-
,

. . .:

4. Pressurizer Level Resoonse

Pressurizer level rose approximately 5 inches from its
initial 180 inches because of the iaitial RCS heatup
caused by the turbine trip and then dropped to approxi-
mately 40 inches due to the cooling of the RCS by Main

.

.. .

O
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Steam Safety Valves. Pressuri=er level.then began -

increasing to approximately 320 inches and remained
there or abeve for approximately 45 minutes. This

level increase was due to continued EPI operation
(in excess of tha needed to maintain approximately
50*F subcooling) in combination with plant heatup
caused by decay heat. Level was then decreased back
to approximately 80 inches over approximately 2-3/4
hours by operator action.

5. Reactor Coolant System Temperature Resoonse

ROS average temperature (Tave) will normally decrease
approximately 30'F following a* reactor trip. Excessive
Emergency Feedwater (EFW) 11ow rate to ths OTSG caused
the Tave to decrease to aparoximately 532'F. Tave then

increased to approximately 544*F at approximately 45
g minutes after the trip. This increase was caused by

{. decay hast and by reducing EFW flow which led to a
corresponding increase in OTSG pressure. - -

Over the next 1-1/2 hou ':. , Tave decreased gradually to
appenvimately 511'F due to a decrease in OTSG pressure
and a reduction of decay heat. Reactor coolant pumps
were started and Tave was restored to approximately '

538'F.
e. . . .

. -
.

6. Steam Pressure Response
.

Steam pressure prior to the crip was approximately
850 psig. When the trip occurred, the pressure in-
creased to approxi=auely 1050 psig immediately and was,

decreased by the MSSV's. The drop in OTSG pressure -

.
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O stopped at approximately 680 psig after approximately
-

7 minutes: this was the result of excessive feeding
of cold F.FW to the OTSG's which sprayed cooler feed-i

water on the steam bubble in the CTSG reducing the
steam generator pressure. During the next approxi-

! mately 30 minutes, pre.1sure increased to approximately
800 psig. Then pressure was manually controlled within.

; a range of 60 psig (690 psig - 750 psig) until reactor .

coolant pumps were restarted. Pressure was then re-
stored to the normal range, approximately 880 psig.

;

7. Feedwater Response
.

All main feedwater was lost due to the loss of offsite
.

Power. The loss of all reactor coolant pumps auto-
matica11y initiated a start of the emergency ,feedwater
system to fill the OTSG's to 50% on the operate range
level indication. Because this fill to 50i occurred -

at a maximum system flow rate, CTSG pressure and sub-
seque=tly reactor coolant temperature decreased below-

namm1 values.
.

4. OTSG Water Level Resnonse
. .

--

OTSG 1evel initially decreased to approximately 54 '

(equivalent to minimum indication) on the operating
~

range - this is normally expected. It was then re-
-

stored to approximately 50% indication by the emer- -

gency feedwater system. This assured that natural
circulation was initiated. Later, when tto RCP's

were started, OTSG 1evels were restored to the low
level limit of approximately 25 inches.

.
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B. Safety Implications7 ,

,

The event caused by a loss of offsite power did not result
in any violation of safety limits. The reactor trip was

expected; however, actions after the reactor trip did
create a primalf system response which deviates from de-

sired operation. In particular, the power operated relief

valve (PORY) was unnecessarily operated and pressurizar
level indication went off scale.

It is desirable to maintain RCS pressure so as to minimize
the possibility of unnecessary PORV operation. Maintenance
of pressurizar level within the level instrumentation range
provides the operator with an important system inptit, and
prevents the unpredictable RC pressure behavior that can
accompany a solid pressurizer.

C. Conclusions

'

1. EFW fill rate of the OTSG's under automatic control is
too great and caused excessive cooling of the RCS.

2. The only means of OTSG pressure control was the MSSV's.
Control of the Atmospheric D6mp valves was not avail-
able because of loss of electrical po ur to the block .

valves which were shut. The condenser was not avail-
.sble because the circulating water pumps wors' lost on
she loss of offsite pcwer. ~

3. Cycling of the PORV when the pressurizar is in a solid
or near solid condition has the potential for damaging
this valve and discharge systems. - -

,
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4.r' The loss of the plant computer greatly hindered post-
- - -

trip data and information analysis.

5. Letdown (L/D) flow could have aided in the RCS pressure
control during the transient but was not available -

because of a lack of cooling water to the L/D cooler.

6. Combatting the loss of offsite powar required the use

of ANO procedurcs, Degraded Power 1202.05, Loss of
.

RCP's 1202.14, Loss of S/G Feed 1202.26, Reactor
Trip 1202.04. These procedures do contain the steps

necessary to control the plant during the selected and

identified condition. However, the procedures do not

give specifics that the operator could readily follow
- to utilize the four procedures simultaneously.,

.

D. Roccamendations

1.' Modify the control system for the Atmospheric Dump
valves and block valves so that the system is operabic .

on loss of offsite power and station blackout.

- 2. Change procedures 1202.04 and 1202.14 to provide for
- - - operator control of emergency feedwater after'actua- .

tion.to limit RCS Teold decrease to 550*F when the -

RCS is at least 20'I subcooled. ~ ~

.

3. Modify the Emergency Feedwater Control System to limit -

the rise rate in OTSG 1evel. Further recommendaticas
'

in this area will be made by ATOG.
{

4.. Develop a specific' procedure for loss of oi'fsite -

powr which integrates the steps included in proca-
.

dures Degraded Power 1202.05, Loss of RCP 1202.14,
,,

,
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Loss of Steam Generator Feed 1202.26, and Reactormf
I ' Trip 1202.04 required for plant stabili=ation. Loss

of power from tornado damage to power lines appears,

; to be a sufficiently frequent transient to warrant

an expanded procedure specific for ANO. Further |
1recommendations will be made in these procedures by
i

ATOG. |.

'

| S. Modify procedure 1202.04 reactor trip to eliminate the
^~ instructions in 2.6 requiring that if pressurizer level

decreases to 40 inches or primary pressure decreases to
1800 psig, manual initiation of HPI is required.
Unnecessary initiating of EPI provides additional ther-
mal cycles on the EPI injection nozzles and may cause
unneeded thermal shock damage to the reactor coolant
pump seals. -

6. Ensure alternate AC power to the plant computer is
i 3

' available to allow the computar to remain operable
' during a less cf power incide=t.

7. Conduct training on the thermodynamic process in the
pressurizar including specific student worked problems
to demonstrate the effects of subcooling in the pressuri-
ser on pressure centrol. Specific attuntion should be '

.

given to the reasons for large pressure decreases during
pressurizar outsurges.

.
-

.

8. Emphasize in training and operational discussions that
the use of EPI cooling should not be used as long as
50*F subcooling of the primary can be maintained. The

- use of EPI cooling is conservative; however, there is a
significant possibility of creating a long term LOCA
,

because of a. safety valve failure.
.. .

.
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.
9. Modify the Nuclear Servica ebeli"S* W system or*

, . electrical supplies to the cooling water' pumps to
maintain cooling to the letdown coolers on loss of

'

Power to facilitat.e primary pressure and pressurizar
level control.

*
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III. EVENT DETAII.S AND INPUT DATAp-
. .

A. Initial Plant Conditions

The following table of data suntmarizes the initial plant
conditions. I

Time of Reactor Trip: April 7, 1980, 1848 hours *

' Reactor Power: 100% Full Power '

RCS Temperature (Tave) : 579'F

RCS Pressure: 2155 psig .
-- - - - - -

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

Pressurizar Level: 180 inches *

.

Number of RC Pumps Operating: 4

Steam Pressure: 900 psity- -

.

Number of Main Feedwater Pumps Operating: 2
.

..

ICS Mode: Autetaatic

Cause of Reactor Trip: Anticipatory caused by turbine trip
*

O .

e *
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B. Plots of Major Parametersg ,

k.

All of the following parameters were obtained from the

reactimeter data recording.

Figure l' RCS Pressure vs Time
.

Figure,2 Pressurizar Level vs Time
,

Figure 3 RCS Tave vs Time

Figure 4 Steam Pressure vs Time

Figure 5 OTSG Level "A" vs Time -

. .,
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- IV. OPERATING TRANSIENT CLASSIFICATION
D

This transient is classifed as Type 15, reactor trip per B&W deru--

ment CS (F)-3-92 NSS-8 new 0372 for Arkansas Nuclear One-1, and
should be accounrad for in the plant records.

V. GENERIC APPLICABILITY
.

This transient.can apply to all B&W plants.

VI. REFERENCES

1. ANO-1 control room strip charts. -

.

2. ANO-1 control room logs.
.
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Excerpts from TMI-1 Restart Report
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' 2.1.1.7
./ ^

Aus-iliarv Feedwager Medtficatichs

3 :.i.:.7.1 Sys:e. oescrip=5 a 86-1E3921-00
The T.'!I Uni: #1 E=ergency Feedwater Systes 's being modified so
that:

1. Bo:h of the motor' driven Aur.iliary Feedva:er (AFW) pu=ps
- aute=a:ically start upon less of bo:h =ain f eedwater pu=ps

or loss of four (1) Reac:c Cociant Pu=ps.

2. The =otor driven AFW pumps are acce=a:ically loaded on the
;( diesel generator during loss of cffsite power.

3. Indica: ion is availiole in the control roc = of AyW flow to
each seca: genera:er.

4. Manual control of :he AFW flow to each sten = generator
independent of the Integrated Control Sys:e= (ICS) .is
available to :he operator in the cen:rol roc =.

5. Con:rol room annunciation for all auto star: conditions of-

the ATW systes is available.
.

2.1.1.7.2 Design Bases

The TMI-1 Auxiliary Feedva:er Syste= ( AT.?) is being =cdi51ed so
#15 that a single failure vill not resul: in the loss of auxiliary,

feeduater systa= function during a Loss of Coolant A .ident.'

To accccplish this the require =snes of NTEEG-0578 See:1:n 2.1.7a
and 2.1.7h will be =e:. 1: addi:icn, :he e=ergency feedwa:er
control valves are bei:g ==dified such :ha: : hey fail open on
loss of instru=ent air in order :o see: the single failure
criteria.

2.1.1.7.3 Systa= Design

As indicated in Chapter 10 of TMI Unit #1 FSAR, the E=ergency ^

Feedva:er System was designed to opera:e: 1) on loss of all
four Reactor Coolant pumps or*2) if both =ain feedvater pu=ps
rail.

The origins 1 sys:e= design was based :n use of :hree auxiliary
feedva:er pu=ps. One of :he three pu=ps is :urbina driven and has
a capaci:7 of 920 spc. The re=aining :vo pu=os are =s:cr driven
and have a capaci:v of 150 spm each. The :hree pu=ps are located
in the In:ermedia:e Building which is designed :o vi:hs:and seis=ic
even:s, :ornado, =issiles~ and a hypothe:1 cal aircraf: inciden:.
The turbi=e driven pe=p is physically separa:ed fro = the =c:or
driven uni:s. One of :he =c:or drive pu=ps is powered frem the
class 1E 4160 vol: bus ID while :he o:hcr =c:or driven pu p is
povered f cs the redur. dant class IE 4160 vol: bus 1E. The design

#"%
.~'

.

'

I
. 2.1-20 A=. 22 -.

.

C. ~1
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of :he 10 cad II 3us has been chs=ged so that : hey continue :n,

3 r-
supp1f power :o :he =o:o:-driven pu=ps during; all loss of off-site'

power :::di:i::s vi:h or with:c: ISAS se:c.s ion. To li=it volt-~

I age dip :: the diesel genera:or during less of offsi:e power .md
coincide:: ISAS ac:us:ica condi:ica, the =otor driven pu=ps will

'

be loaded as a :1:ck 5 leac (i.e. vill be leaded 5 seconds after l

y d block i 1:adin;). For a loss of offsi:e power only =otor driven
pt::ps vill be 1:aded 5 seconds af:er the diesel genera:or,has !

i

star:ed. Fover :o the :urbine driven pumps re= sins unchanged
( and is described i: Chapter 10 of the FSAR.

1Both of the =c:or driven and turbina-driven emergency feecivater
pt::ps receive an au:e-star: siF=al ou loss of all four reactor

,

1

coolan: ;=ps or loss of both =ain teedva:er p==ps. This is !
.

acco=plished by u:111:ing contacts from the Rea :or Coolan- Pump. I

power -- *-- s and by sensing the differe::ial pressure across jthe =ain feedva:e pu=ps.. The RC pu=p power menitors are a
safe:y grade sys:e= and are described in chap:e: 7 of the ~%I-1 j

,

FSAR. ~he :ain f eed pu=p differential pressure sensing ecuipmen: 1

is con::al grade. Both of the above initiation signals and )circui:s are designed so that a single failure vill not result i=
the auxiliary feedvater syste= not functioning. |

To acco=plish this, :he actuation syste= is arranged into two
trains. Each c:21: contains :vo differential pressure switches
(one for each = sin feedva:er pcp), and four co=: acts from :he RC
pump power =oni: ors (one for each pump).

" Power for the "A* train is from the 120 V. AC Vital. Distribution
.

Panel VBA. Panel VBA can receive power either f rom the "A"
s-adion battery or from ths *g diesel genera::: thecugh the 1A .

inverter. he ~B" ac:ua: ion ::ain utilizes redundan: pressure
switches and F.C ;u=p power =cti: ors and is powered fre= the
120 v. A.C. Vital Distribution Panel VB3. Panel VBB can receivepower f r:s either the "2" station battery or from the "3" diesel
Benera"or through the IB inverter.

O'
All three e=arge=cy feedvater ptrups discharge i=to a common

. l

i

header. Fre= :his' o==on hcader a separate six inch line de-
!livers va:e :o each s:can generator. Each of the two supply j

lines contains an air operated centrol valve (IT-V30 A/3).
l

\ Under no:=al opera: ions, air for the control of these valves is
supplied f c= : e instrument air system. The instru=en: air
syste= is described in chap:er 5 of the ':MI-175AR. In the event
the rain source of ins:rumen: air is not available, a back-up
source of ins:ru=ent air has been provided. The back-up air
supply is received f:cs an 80 gal. reservoir which is supplied by
an 18 SCFM air compressor. Transfer to the back-up air supply is
auto =aric and so operator ac: ion is required. .ae back-up air
cocpressor is povered from the 1A 4o0V Ingineered Safeguards

%
J

~
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APPENDIX 0

Open Shop Code "PTNAT" Used to

Produce P-T Plots in the

TMI-l Natural Circulation Format
'

i -
;

:

.

|
1
i

1

i

f
(

,

1

,

. _



.. ._ . . _. . __ ._ . .__

Op Om b-.l
. .

'

..
.

.

-

.

100= PROGRAM PTNAT(INPUT,00TPUT,7 APE 5, TAPE 8=00TPUT, TAPE 1=/160,
110= * TAPE 2=/160)
120= DIMENSION PDATA ( 500 ) TDATA ( 500 ), X1 (20 ), Y1 ( 20 ), XAXIS ( 10 )
130= DIMENSION YAXIS(10),lTITLE(40),LABELi(9), LABEL 2(9)
140= DIMENSION LABEL 3(6)
150= DATA YAXIS/10HRC PRESSUR,8HE PSIG / '

160= DATA XAXIS/10HTEMPERATUR,6HE ('F)/
170= DATA ITITLE/78,65,84,85,82,65,76,32,67,73,G2,67,85,76,65,84

#

180= *73,79,78,32,80,79,83,84,32,84,82,73,80,32,68,73,65,71,82, -

190= $65,77/
200= DATA LABEL 2/83,117,112,101,114,104,101,97,116/
210= DATA LABEL 1/83,117,98,99,111,111,108,101,100/
220- DATA LABEL 3/82,101,103,105,111,110/
230= CALL INITT(120)
246= CALL TERM (3,4096)

i250= CALL BINITT
260= WRITE (8,1040)
270= CALL TINPUT(C) %o-

i 280= CALL ERASE ;
299= READ (5,*) HPT :
300= CALL NPTS(NPT)

}d'
m p310= READ (5,*) (PDATA(I),TDATA(I),I=1,NPT)

320= CALL DLIMX(400.,700.) x
,

330= CALL DLIMY(200.,2600.) 'l
s
'

340= CALL YTICS(12) '& O350= CALL XTICS(6) 7 4
360= CALL XMTCS(10) h
370= CALL YMTCS(5) }380= CALL XFRM(2) o

- o 1

d '

.

*

-
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399= CALL YFRM(2) -

400= CALL XMFRM(2) ~

410= CALL YMFRE(2) !420= CALL FRAME
430= CALL CHECK (TDATA,PDATA) '

440= CALL DSPLAY(TDATA,PDATA)
450= CALL MOUABS(30,2500) ,

460= CALL KAM2AS(18,VAXIS,Y1)
470= CALL ULABEL(18,Y1)
480= CALL KAM2AS(16,XAXIS,X1)
499= CALL NOTATE (1750,20,16,X1)
500= CALL MOUEA(476.94,550.)
510= CALL DRAWA(510.84,750.)
520= CALL DRAWA(538.39,950.) ,

530= CALL DRAWA(561.82,1150.)
540= CALL DRAWA(582.315,1350.) '

550= CALL DRAWA(600.585,1550.)
560= CALL DRAWA(617.115,1750.)
570= CALL DRAWA(632.22,1950.)
580= CALL DRAWA(646.13,2150.)
590= CALL DRAWA(659.03,2350.)
600= CALL DRAWA(671.04,2550.)
610= CALL MOVEA(444.89,550.),

! 620= CALL DASHA(481.67,750.,3) 2630= CALL DASHA(513.09,950.,3)
i640= CALL DASHA(538.46,1150.,3),

t; 650= CALL DASHA(560.185,1350.,3) b
i 660= CALL DASHA(579.265,1550.,3) $i 670= CALL DASHA(596.615,1750.,3) b
i 680= CALL DASHA(610.82,1950.,3) 7
i 690= CALL DASHA(625.24,2150.,3) o
! 700= CALL DASHA(638.65,2350.,3) D

| 710= CALL DASHA(651.07,2550.,3)
.g

| A ,

i

-

; .

I
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720= CALL N0UEA(400.,2300.)
-

730= CALL DASHA(658.,2300.,1)
740= CALL MOVEA(542.,720.)
750= CALL DASHA(542.,2600.,1)
760= CALL MOVEA(542.,720.)'

770= CALL DASHA(580.,980.,1) -

780= CALL-DASH 6(580.,1311.17,1)
[ 799= CALL MOVEA(555.,2100.)

800= CALL DRAWA(555.,2200.)
810= CALL DRAWA(600.,2200.)
820= CALL DRAWA(C00.,2100.)
830= CALL DRAWA(555.,2100.) '

840= CALL MOVEA(610.,1646.6)
850= CALL DASHA(610.,2600.,1)
860= CALL MOVEA(545.,950.) '

870= CALL DRAWA(545.,1020.)
880= CALL DRAWA(555.,1020.)
890= CALL DRAWA(555.,950.)
900= CALL DRAWA(545.,950.)
910= CALL MOVABS(1150,2900)
920= CALL ANSTR(37,ITITLE) i

930= CALL CHASIZ(2)
940= CALL MOVEA(450. 1600.)
950= CALLANSTR(9,LA$EL1)
960= CALL MOVEA(450.,1600.) on
970- CALL LINEF i980= CALL ANSTR(6, LABEL 3) t
999= CALL MOVEA(625.,960.) d1000= CALL ANSTR(9. LABEL 2) *

"

O
()
0
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I 1910= CALL MOUEA(625.,900.)
.

1920= CALL LINEF
1030= CALL ANSTR(6, LABEL 3)
1940= CALL HOME
1950= CALL TINPUT(0)
1960= . CALL FINITT(0,4096)
1970- STOP
1980= 1940 FORMAT (1X,' ENTER A 'C' TO CONTINUE')
1990= END
1100=* EOR
1110=* EOF

..

I
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BEI3 COCK & WilCOX %,, sener,$ c,w,.

,

P.O. Box 1260. Lynm. r.',. Va. 24;;'
-

( Telephone:(804)284 51:I, .

f July 26,lh4 *

I w 86- II 2 39%I -00__

i

Mr. E. H. Smith
Project Engineer ~.
Bechtel Corporation

.

50 Beale Street
San Francisco, California, 94105 .

Subject: Arkansas Nuclear One
Rearrangement of Pressuri:er Heater B.mdles
Job Ko. 6600 C-
B41f Reference XSS-8

.
*

Dear Mr. Smith:

The following proposal is offered as a temporary solution to the high cnbient heat
loss (v-160 KiG on the pressurizer.

- AN0-1 has five heater banks

( . #1 84 XW ScR centrolled
'

2 84 W SCR Controlled-

.

s. n 3 378 W Cn/Dff Dy Press '
'

.

U 4 504 XW Ort /Off By press '-
.

5 588 KW im/off By Press
.

-

TMal available NW 1G lof

We propose that six heater el=ents (- 30KW) frc= banh #5 be rewired threugh a
separate key-operated canual switch so that this new heater bank will remin ener;in:
all the time and work in conjunction with SCR initiated heater bank #1 to neet the
ambient heat loss. Heater bank #2 can be used as the regulated heat sourte to control
small pressure transients. This new te=orcry he .ter bank should also be interlocked
with the Lo-Lo level signal.

..,

IVe have examined the effect of this:x:Aa.yaen system behavior during large pressure
transients such as reactor trips and ha & cencluded that system response will no-
be significantly effected..

If you have further questions, please advise.
'

,

*
.

.

,

; .

--
,

.

%
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Appendix F

Modifications

of

PORY and PSSV Setpoints

at
,

Operating Plants
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i
BASED ON EXTENDED DISCUS $10NS BETWEEN B&W AND THE NRC, THE NRC HAS REQUESTED !

'THAT B&V TAKE STEPS TO PRECLUDE ACTUATING THE PILOT OPERATED RELIEF VALVE ,,

ON THE PRESSURIZER DURING ANTICIPATED TRANSIENTS. WE ANTICIPATE THE NRC WILL |
|

ISSUE A BULLETIN TO QUR OPERATINO PLANTS REQUIRING THIS ACTION. ATTACHMENT
|

1.0 PROVIDES B&W'S RECOMMENDED METHOD FOR ACCOMPLISHING THIS TASK. ATTACHMENT:s I

l.1 AND 1.2 PROVIDE DETAILED INSTRUCTIONS FOR GETPOINT CHANGES DELINEATED IN j
ATTACHMENT 1.0. ;.

,

.

rLEASE PASS THIS INFOR.GTION TO OUR CUSTCMER.
;

- .

OFH/SM

CC: E. A. Womocl
J. H. Taylo'
J. F. Walterf .

~

A. E. Paulson,

J. A. Castan.es NEY8EWED F '

'""smsw.eEy~yv><-c mEs,,spg@fbe . +Ly,
cus4cy 3R. E. x sina

.

ji e
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- '4 ATTACHMEtlT 1.0 86-1123 M l- om'
.

.
.

-REDUCTION OF REACTOR HICH PRESSURE TRIP SETPOINT VALUE AND

f p It: CREASE Ce SET?Oli:T VALUE FOR THE Pe.ESSURIZER PILOT OPERATED

RELIEF VALVE .

THESE SETP31NT CHANCES WILL HAVE THE EpFECT OF ELIMINATING THE LIFTING OF THE PRES-

SURIZER PILOT DPERATED RELIEF VALVE FOLLCWING ANTICIPATED TRANSIENTS SUCH AS LOSS

OF MAIN FEEDWATER AND TURSINE TRIP. THE FOLLOWING POINTS SHOULD BE CONSIDERED

AS BACKCROUND FOR THESE CHANGES:

A. ' ALL SAFETY ANALYSES FOR B&W NSS'S IS PERFORMED WITHOUT TAKING CREDIT FOR THE

VENTING AND RELIEF CAPACITY OF THE PILOT OPERATED RELIEF VALVE. THEREFORE, )
THE REDUCTION OF ITS RELIEF PRESSURE SETPolNT DOES NOT MODIFY EXISTING APPROVED j

SAFETY ANALYSES. .

|.

I
'

B. THE PRESENT NOMINAL VALUES FOR PRESSURE SETPolNTS ARE AS FOLLOWS:
,

~

SAFETY VALVE - 2500 PSIG .

REACTOR HIGH PRESSURE TRIP - 2355 PSIG

PILOT OPERATED RELIEF VALVE - 2255 PSIG ,

y NOMINAL SYLTIM 0,PERATING PRESSURE - 2155 PSIG - *

B&W HAS PERFORMED CALCULATIONS USING REALISTICALLY CONSERVATIVE ACSU.MPT10!!S.

WHICH INDICATE THAT SYSTEM PRESSURE WILL REMAIN BELOW 2400 PSIG DURING LOSS

OF MAIN FEEDWATER TRANSIENTS AND TURBINE TRIP TRAN lENTS IF THE REACTOR HIGH

PRESSURE TRIP SETPOINT IS RESET DOWNWARDS TO 2300 PSIG FROM ITS PRESUIT

SETP0lNT OF 2355 PSIG. REVISING THE RELIEF SETPOINT FOR THE PILOT OPERATED

RELIEF VALVE TO 2450 PSIG IN CONJUNCTION WITH REDUCTIO!l 0F THE REACTOR j

HIGH PRESSURE TRIP SETP0lNT WILL AVOID ACTUATION OF THE FILOT OPERATED .

RELIEF VALV'E DURING ANTICIPATED TRANSIDITS.
.

~THEREFORE, VE RECOMMEND THE FOLLOWitiG ACTio!*5: )
, A. REVISE THE REACTOR PROTECTION SYSTEM HIP SETPOlltf FOR AEACTOR PRESSURE

HIGH FROM 2355 Psts To 2300 P$l4 USING THE ATTACHED PROCEDURE (ATTACHMENT 1.1).-

.

-- --p B. REVISE THE RELIEF SETP0lNT FOR THE PILOT OPERATED RELIEF VALVE Fitorf 2255
'

PSIG TD 24SO PSIG USING THE ATTACHED PROCEDURES (ATTACHMENT l.2). |L t

.

2 THE REACTOR PLANT OPERATING P0f fli (115F PSIG) AtlD RELIEF PRESSURE SETPolilT OF

f THE ASME CODE PRESSURIZEA SAFKT7 VALVE 5 (2566 P514) SHOULD REMAlt! U*1 CHANGE 3.r a ~

i

.

4 -R.
.
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, ATTACHMENT 1.0 Page 2 of 2

/ f |.

[ THE PROCEDURES PRESENTED IN THE ATTACHMENTS ARE INTENDED TO SUPPLEMENT THE

NORMAL PLANT ADMINISTRATIVE PROCEDURE APPLICABLE TO CAllBRATIONS AND ADJUSTMENTS *

'

IN THE REACTOR PROTECTION SYSTEMS. TH!S IS ESPECIALLY IMPORTANT IN VIEW OF THE

FACT THAT AL'L FOUR CHANNELS WILL BE RESET WITHIN A VERY SHORT TIMESPAN AND

THE P0TENTIAL FOR COMMON ERRORS IN THE FOUR CHANNELS MUST BE ELIMINATED.

.
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,

PROCEDURE FOR SETTING RPS HICH RC PRESSURE TRIP SETPOINTf r_
b
I.0 PURPOSE

THE PURPOSE OF THIS RROCEDURE IS 70 SET THE TRIP SETP0lNT OF THE RPS HIGH RC PRES-
,

SURE BISTABLE TO 2300 PSIG. THIS PROCEDURE IS APPLICABLE TO AN RPS NARROW KANGE

RC PRESSURE CHANNEL WITH A RANGE OF 1700 TO 2500 PSIG.
.

.

2.0 REFERENCE

SCCO PRODUCT INSTRUCTION E92-341
>

.

3.0 EQUIPMENT .

DVM READASLE TO 0.0001 VOLTS,100 MQ OR BETTER IMPEDANCE, 0.01% OR BETTER ACCURACY.
.

4.0 PROCEDU RE

CAUTION: THE INSTRUMENTATION SETTINGS GIVEN 4RE BASED CN TRANSMITTERS WITH AN

ASSUMED RANGE OF 1700 PSIG TO 2500 PSIG. THIS RANGE tWST BE CONFIRMED AND
'

Call 8 RATION SETTINGS ADJUSTED TO REFLECT THE INSTALLED EQUIPMENT. CONTACT

S&W IMMEDIATELY IF AS-INSTALLED RANGES DIFFER AND ASSISTANCE IS REQUIRED. -

'

WARNING - THIS PROCEDURE MAY TRIP THE CHANWEL. PLACE THE CHANNEL IN SYPASS CURING
'

.

THIS PROCEDURE IF A CHANNEL TRIP TO THE REACTOR TRIP MODULES IS NOT DESIRED.

ALLOW BISTABLE TO WARM UP AT LEAST 15 MINUTES. -

CONNECT THE DVM TO THE "SETPolNT" TEST JACK OF THE "HIGH RC PRESSURE TRIP" 8157AILE. h
ADJUST THE "SETPOINT" VERNIER DI AL ON THE BISTABLE 'FOR A DVM READING OF 7.500 |
(+0.000, -0.005) VDC (3300 PSIG) . .

RECORD THE READING. VDC. .

.

PROCEED VITH VERIFICATION OF HIGH PRESSURE TRIP SETPolNT PER 5.0.REPEAT FCR
OTHER THREE CHANNELS.

5.0 VERIFICATION OF HIGH RC PRES $URE TRIP BISTABLE SETTING

DISCUSSION: THE FOLLOWING DESCRISES THE CHECKS AND TESTS REQUIRED FOR PRESSURF.

INPUT VARI ABLES TO THE RPS. THE TESTS BELOW ARE APPLICABLE TO ONE RPS
SUSSYSTEM. BECAUSE THERE ARE FOUR IDENTICAL RPS SYCSYSTEMS, THE TESTS MUST BE

REPEATED, ONE SUBSYSTEM AT A TlHE, ON THE REMAINING THREE.
.

F-4
. . .

.
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~\
| pr' NOTE:
i

Y PRIOR TO ROTATING THE TEST SWITCH AWAY FROM THE OPERATE POSITION (AT THE TESTA
' MODULE ASSOCI ATED WITH THE SUBSYSTEM UNDER TEST), PLACE THAT SUBSYSTEM IN BYPASS.

,

THIS WILL PREVENT THE,0UTPUT LOGIC FROM G0 LNG ltJTO A I OUT OF 3 THis REQUIREMENT

IS NOT NECESSARY WHEil USING THESE CHECKS AS PART OF TH'E PRE-CRITICAL CHECKS.

5.1.1 PLACE THE PRESSURE TEST MODULE IN TEST OP! RATE. THE ON TEST LAMP SHOULD

G0 FROM DIM TO BRIGHT, AS SHOULD Tile TEST TRIP LAMP AT THE REACTOR TRIP
.

MODULE. USING THE 10 VOLT TEST JACT ON THE FRONT FACE Or THE PRES'URE TEST

MODULE, MEASURE THE REFERENCE VOLTAGE. IT SHOULD READ +10.00 TO +10.01

VOLTS. IF IT DOES NOT, DETERMINE IF THE ERROR IS AT THE TEST MODULE OR

WITHIN THE ORIGINAL VOI.TMETER. IF THE REFERENCE VOLTAGE IS IN ERROR, ADJUST
'

ThE APPLICABLE INTERNAL POTENTIOMETER UNTIL THE REFERENCE IS VITHIN THE 10-

' '

MV RANGE. ,
,

.

5.1.2 PLACE THE PRESSURE TEST MODULE AT ZERO. THE METER ON THE FRONT FACE OF

THE BUFFER AMPLIFIER SHOULD READ 1700 PLUS OR MINUS 16 PSI. THE SCALEC OUTPUT

VOLTAGE AT THE BUFFER AMPLIFIER SHOULD REAtt 0.00 PLUS OR MINUS 0.01 VOLTS

) DC. IF IT DOES NOT, ADJUST THE BALANCE POTENTIOMETER ACCESSIBLE FROM THE

FRONT PLATE.

.

513 PLACE THE TEST SWITCH AT THE RANGE POSITION. MOVE THE TOGGLE SWITCH TO THE

100 PERCENT POSITn0N. THE BUFFER AMPLIFIER METER SHOULD READ 2500 PLUS
'

OR MINUS 16 PSI. THE SCALED OUTPUT SHOULD READ 10.00 PLUS OR H!l:US !

0.01 V0LTS DC. IF IT DOES NOT, CONSULT THE PRODUCT INSTRUCTION dAf."JAL. -

5.1.4 PLACE THE TEST SWITCH AT CAL CUT (CAllBRATED OUTPUT)'. ASSUMIR3 THE CALI- ;

BRATION KNOB 15 INITI ALLY AT ONE EXTREME OR THE OTHER, EITHER THE HIGH

OR LOV PRESSURE BISTASLE WILL TRIP. ROTATE THE CAL CUT KMOS T0 ITS CC""TCE
-

-

CLOCKWISE STOP AND RESET THE HIGH PRESSURE.'SISTABLE, IF NECESSARY. THE LOW

PRESSURE SISTABLE SHOULD BE TRIPPED.

5 1.5 WITH THE DIGITAL VOLTMETER CONNECTED TO THE INPUT JACK OF THE HIGH PRESSURE

BISTABLE, ROTATE THE CAL CUT KNOS ON THE FRONT PLATE OF THE PRESSURE TEST
|

H000LE UNTIL THE HIGH PRESSURE BISTABLE LUST TRIPS. THE DIGITAL VOLTMETER

.- SHOULD READ 7 500 PLUS CR HINUS 0.015 V01.TS DC. '(EqulVALENT TO 2300 PSI
,

METER INDICATION.)
1

.

F .s'
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*. .. ATTACHMENT 1.2
'

-

t. .

|

h i

PROCFDURE FOR RE SETTING THE SETPOINT OF THE
# PRESSURIZER PILOT OPE:.ATED RELIEF VALVE (PORV) TO 2450 PSIG

*

-
,

J. PURPOSE

THE PURPOSE OF THIS PROCEDURE IS TO SET THE TRIP SETPOINT OF THE PORV |N THE NNI

SYSTEM TO 2450 PSIG. THIS PROCEDURE 15 APPLICABLE TO A NARROW RANGE RC PRESSURE

TRANSMITTER WITH SIGNAL RANGE OF 1700 TO 2500 PSIG.

CALIP*ATION OF THE HIGH PRESSURE SETPOINT FOR THE PORV REQUIRES THE ADJUSTMENT OF
>

AN "0 PEN" AND A "CLOSE" SETTING AND IS ACCOMPLISHED SY ADJUSTING BOTH THE HIGH
,

AND LOW ADJUSTMENT KNOB Of THE HIGH-LOW SIGNAL MONITOR PER THE PROCEDURE BELOW.

2. REFERENCE .

. . .

BCCo PRODUCT INSTRUCTION ES2-4. .

*

.

*

3 EQUIPMENT
'DVM,

.

1r, READAELE TC 0.0001 VOLTS,100 JC SR BETTER IMPEDANCE, 0.01% OR BETfER ACCURAC1.
.

4. PROCEDURE
,

:
CAUTION: THE INSTRUMENTATION SETTINGS BELOW ARE BASED ON TRANSMITTERS WITH AN |
ASSUMED RANGE OF 1700 PSIG TO 2500 PSIG. THl3 RANGE MUST BE CONFIRMED AND CAllBRATION

,

SETTINGS ADJUSTED TO REFLECT THE INSTALLED EQUIPMENT. CONTACT 8&W IMMEDIATELY IF .' -

AS-INSTALLED RANGES DIFFER AND ASSISTANCE IS REQUIRED.
t

A) ISOLATE TSfE PRESSURi2ER PILOT-OPERATED RELIEF VALVE BY CLOSING THE PORV SLOCK ,

VALVE, !
*

i

B) LOCATE TtlE CORRECT HIGH-LOV SIGNAL MONITOR MODULE PER Ntil INSTRUMENT INSTRUCT!O!!

MANUAL AND REMOVE THE MOCULE FRCM ITS CABINET MOU': TING. SE!:CH Call 3 RATE 2ER f
BCCo PRODUCT INSTP.UCTION E92-4, PAGE 5 !

:-

NOTE: REMOVAL OF THE MODULE VILL NOT INTEhFERE VITH THE OPERATION OF THE SALANCE

OF TiiE INSTRUMENT STRINfi. g

C) RETAIN POSITION OF SWITCH S; AND $2 PER INSTRUCTION MANUAL AND PREVIOUS OPERATION. .

6) ADJUST "HIGH" (VALVE TO OPEN) SETP0lRT TO ACTUATE AT A VOLTAGE INPUT READING OF
*

9 375 ([0*000) VDC (2450 PSIC). RECORD THE READING VDC.g,0 o

E) ADJUST " LOW" (VALVE TO CLOSE) SETPolllT TO ACTUATE AT A VCLTAGE INPUT READING

0F 8.500 (10.010) VDC (2380 PSIC).
F-4 |
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F)
RETURN THE MGOULE TO SERVICE.

-

C)

THE PORV CAN NOW BE RETURNED TO SERVICE BY OPENING THE
!

.
-

PORV BLOCK VALVE.
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l.0 GENERAL e

1.1 Purpose

This procedure provides guidance for the preparation or revision of |
Abnormal Transient Procedures (ATP's) by a writer knowledgeable in

the area of Abnormal Transient Operating Guidelines (ATOG).
,

1.2 Scope

_

This procedure applies to personnel who prepare, review, or approve

ATP's for Three Mlle Island Unit 1.

1.3 References

-4> 1.3.1 .. Band-H Abnormal-Transient Operating Guidelines

1.3.Z NUREG-0899, Guidelines for the Preparation of Emergency

- Operating Procedures . -

2. 0~ RESP 0hSIBILITIE5'

- 2'. T ~~ Preparers, reviewers, andhapprovert of ATP's shall conform to the
i

guidance presented in this procedure.

I.G REQUIREMENTS
-

3.I Abnormal Transient Procedure System

3.1.1 ATOG is a symptom oriented approach to provide improved
,,,

-

-a, ... .gui-dance..foracore; cool:Ing.2and radi.cactive re1 eases. '

3.1.2 If -an abnormai transient occurs, ATP 1210-1, Reactor / 4

Turbine Trip procedure shall be followed.

3.1.3 If other symptoms are present, ATP T210-1 shall direct

the user to other ATP's or other procedures.

3.1.4 ATP 1210-10 diffe'rs from the other ATP's in that it shall

be a list of Rules, Guides, Graphs and Tables which apply

generically to the ATP procedures.

.

2.0
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3.1.5 The Immediate Actions and Follow-up Actions shall be-

listed in order of priority.

3.1.6 The ATP system shall interface with, but shall be

_
separate from, emergency operating procedures, abnormal

procedures, alarm responses and normal operating proce-

dures.

3.1. 7 ~ In writing. the ATP's, the preparer shall consider the
.

limitations imposed by the number of operators available

on a shift crew. The procedures shall be structured not
~ p

to< conf:1!ct with these -limi.tations.

3.2 Format and Content
;

3.2.1 General Format
.

a. Cover Page

_ _ The ATP cover page shall be the standard procedure

cover page as presented in Administrative Procedure
e

100ln. ,

b. Subsequent pages shall be as described in 10010.

c. Title and Procedure Number
~ ~ ~g 1. = The 'tttle shall. be-brief and descriptive of the -

- contents of the procedure. &

2. The procedure number shall be in the 1210

series and serialized as for other THI-l

procedures as described.in 1001D.

d. Major Sections

1. Each procedure (except 1210-10) shall contain

an Immediate Action section which shall provide ,

i

| ;

i 3.0 -
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positive steps which'must be performed before

there is opportunity tc refer to the appro-

priate procedure.

2. Each procedure (except 1210-10) shall contain a

Follow-up Action section which crovides steps

to return the plant to a normal, stable, or

- safe, steady-state condition.

3. On a case basis, additional sections may be

pr.ov Ned if required. ,e
? - 4.- "Secttons and Itups shal1 be mumbered as-

described.in 1001-0, beginning with "1.0" for
'

the first section of a procedure. *

5. Attachments, tabler and other supplementary
. . .

-
*
.

guidance- shall be appended at the end of the

procidure,ifprovided.

6. A table of contents may be provided if judged

helpful.

7. The major sections of ATP 1210-10 shall consist
* .'

* - :of a Rules section,-a Guides:section, and a
'

Graphs and Tables section.

e. Step Format

1. Steps shall be presented as direct commands or

as conditional commands.

2. Direct commands shall be presented as command i

verb, object, modifier. For example:

" Start Second Make-up Pump"
!

FOR USE [N 'dNIT ONLY ,

- . - _ _ .
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.

3. Conditional commands 'shall be presented as "E

condition", "THEN command". For example:
,

" E OTSG 1evel greater than 95 percent; THEN

trip the MFW pumps".

. 4. When the word " verify" is used as a command .it

means'to determine the status and if the status

is not as required, then put it in the required

status.

L. Follow-up Action steps shall be preceded by a e

? -blank.line for marking. completed steps.

6. Use the phrase "go to" when the operator is to -

.

'

discontinue use of the first procedure and stay *

- in the referenced procedure.
,

~

7. Use t'he phrase " refer to" when the operator.

wil1}be returning tc the following step in the
~

fIrst procedure.

f. Ca'utions and Notes
~ ' '

l. Caution statements provide precautionary

* '- - - ntnformation. :They shalhte located prior to '

~

the action step witti which they are associatedh
-

2. Notes provide supplementary or advisory

information. Notes, should be located prior to
~

the associated ' action step, unless the note |.,

content dictates ~other placement.

? . 3. Do not provide action steps in caution state-
-

~

ments,or notes.

~
. |

-

-
,
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3.3 Style Guidance e

3.3.1 Vocabulary

The vocabulary used in procedures should be aasily read

and understood by control room operators.

a. Use specific control board nomenclature and termino-

logy which operators and other plant personnel

,
understanar.

b. Use short, commonly found words. Common words of

not more than two' syllables are preferred. Howevery

? --this- does-not apply- to industry terms which are

commonly used or technical words which are required

- to define or clarify the subject. -

c Use specific. words that precisely describe the task

or action Nf thioperator. Avoid ambiguous instruc-~

; -

'

tions sucg as. " check frequently" or " throttle

. slowTy" Where possible, use specific intervals or

guidelines.
.

d. Do not use contractions such as " don't" or "can't".

h . . . . Instead;;use "do not" '.andr"cannot". ''

I.3.Z - Abbreviations, Acronyms, and Symbols 1

Only those abbreviations,. acronyms, or symbols which are

unambiguously recognized by operators should be used.,

a. GeneraJiy, avoid abbreviating words, phrases, or

names unless' the system or component is frequently

and commonly referred to by an abbreviated form.

6.0 ;
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b. When referring to specific' nomenclature, use the

precise labeling, including abbreviations, acronyms,

or symbols.

c. The following symbols may be used, but are not

mandatory: .

1. Equal'to =
,

1

- Z. Approximately -

3. Greater than >

4 Less than ( *
,

5. Greater- than or equal to >

6. Less than or equal to <

'

7. Percent
'

't
-

&. . Celta. - A,

... -- a

9.. Degreet Fahrenheit *F
i

10. Degreet CeTstus *C

TT. Pius +'

T2. Minus -

_

13. Inches "

*
.- 14. Teet '

6
3.3.3 Sentence Structure

Sentence structure affects the rate at which a sentence

is read and understood. The following guidelines will

aid in developing sentences which are quickly read and

easily understood.

a. Use short sentences.
,

b. Write action steps as simple command statements.

-

n
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| c. Use the same sentence style for main steps as well
|

as substeps.
,

i 1

d. Write instructional or procedural steps as |

| imperative statements, i.e., as direct command -

statements. (Passive statements may be used for

emphasis in precautions, cautions, or notes. See i
1

below.)
,

For example:

This Open Valve AB. .- -

go. .Not this - Valve AB is opened..

e. Write instructional or procedural steps as positive
2

- statements. Gen,erally positively stated sentences -

are more readily comprehended. -

~- -

Thish Cover container when not in use.
f

Nct thisi- Do not leave container uncovered when

not l's use.

f. For instructional or procedural steps, use the

understood "you" as the subject of each sentence.
s~

When ans.tep is. wr.itten, such as '.' check steam ^, -- -.

generator levels",. the understood subject is the 6

control room operator reading the procedure.

Where actions stated in the procedure are to be

pedor.ned by someone other than the control room

operator, identify the performer of the action. For

example:

Direct Rad Chem to take a chemical sample.

i

.

'

8.0
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g. Write caution statements t'o provide information used

to prevent actions which could result in damage to

equipinent, loss of plant stability, or hazards to

personnel or public.

Write note statements to provide brief information.

essential to performance of an action or sequence of

. steps.

Use a passive sentence structure (usually using

"shall.", "should", or "may") for emphasis in ,

? cautions arid notes.

.For example: -

-
'

.

: CAUTION: This, pump should. not be operated with valve closed. :

~
'

~

,. --.
.

Nord: The condittoris below should be monitored duri tg the $
: remainder of'5this procedure. :

Select "shalT", "should", or "may" as follows:

1. "Shall" implies a mandatory requirement.

2.- "Should" implies a nonmandatory, prefer.ed, or
.

.- - - -
-ah -

desired method.

3. " Hay" implies an operation which is possible

but perhaps is not necessary.

3.f4 Punctuation

Generally, standard American English rules for grammar

and punctuation should be used.

a. Do not use contractions as they are often sources of

confusion.

9.0
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b. Place colons i.fter the fol)owing:

1. Major steps which are followed by substeps.

2. Statements which are followed by lists, such as

symptom statements followed by lists of
.

symptoms.

c. Place parentheses around component. nomenclature

which follows a component number.
.

3.3.5 Capitalization

Capt talization may be used .for emphasis or attention.
?

p ruse capit'alization as described below.

a. Initially capitalize (i.e., r.apitalize the first
,

letter of) the foTiowing: .

-. F Eacti word in subsection titles

1 -- Z. Firs word in a sentence
'

.

I Firtti word in ~a phrase used in a list
. y

. *_ hch word in a component nomenclature

5. Each word in a system or component reference
.

6 Proper nouns. such as system names

y .b. c -Hrite the.following>i cems-in all ,: apt tal etters: -

l. Procedure tities -- 4,
'

2. Acronyms
;

3. The word CAUTI0l6 in a caution statement

4. The word NOTE irr notes
.

5. Procedure major section titles

c. Capitalize and underline IF and THEN when used in

conditional commands.

.

10.0
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3.6 Units and Numerals e

a. Use the units of measurement which actually appear on the

Instruments specified.

; b. Use units of measurement familiar to the operator.

c. Use Arabic numerals unless specific nomenclature dictates

otherwise.

3.7 Tolerances
.

a. Tolerances should be provided where practical. Give ranges in

immediately understood terms, avoiding the need for interpre ,
-se. - tation: For erample:

$ Maintain tank level between 47 feet and 57. feet. ;

- tr. Use the same units of measurement that appear on meters and -

?" ' gauges: ~
, -

. -
.,

1.8 ~~Formular and Calculations--

Avoid the use of formul and. calculations where possible. Where

calculations. are nece.ssary, provide space for notations.

3.9 Conditional Statematits

If writing conditional statements, write tne condition (the "IF"
~.E statement) af,the firstclause; and.the:contingenc; (the "THEN" ^^-

statement) as the seconci clause. Structure conditional statements 6

GF ... THEN ...) as shown in the example inr the Enclosure.

3.10 Sequencing

Technical necessity and instrument arrangement should be considered

in sequencing tasks and act'lon steps. Write action steps in the

order in which they are to be performed or verified to have

occurred.
|
I

i
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3.11 Verification Steps
I Include steps to cue the operator to verify whether e dipments

responses or operator actions are occurring and are correct. For

example:

Verify all rods on bottom.

3.12 Otagnostic Steps

To aid operators in verifying that they are in the correct proce-

dure, and to direct them to the correct procedure when necessary,

diagnostic steps should be included in emergency procedures. #
Y For diagnosti: steps, first instruct the operator to verify or

check for a condition. Follow this with a conditional statement.
.

For example: -

Verify maximum HPT, flow.

IF. HPI. flow cannot be verified in both loops: THEy ..

3.13 Caution Itateme..ts
'

'-

Wherr cautionary information is identified as necessary, it shoulc

be written in such a manner as to sarely gain the operator''s

attection.
= _-

..

O
P.lacertautionst.immediately before :the.. steps to which theya.

6
apply.

b. Write cautions across the page, from margin to margin..

.

c. The word CAUTION shall be centered and the caution statement .

shall be boxed..

,

d. Do not write action steps in cautionary statements. If an

action is required, write a step, not a caution.

h. Passive sentences (usually using "shall", "should", or "may")

may be used to provide emphasis to cautionary statements, and

to clearly separato them from steps.

FOR USE IN' UNIT ONLY
T T
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f. Make caution statements as brief as practical, still including

essential information.

3.14 Note Statements
.

Note statements are included ';o provide information to the operator

concerning specific steps or specific seque ces of steps. Notes

generally should contain information which is of most use to the

inexperienced operator to aid in interpreting step information or

making a decision. Notes must be brief and easily understood.

Notes should not contain lengthy information which is available iny
? control > room reference documents, such as Technical Specifications.

4

a. Place notes immediately before the step to which they apply,

unless they should more logically follow. -

b. Wrtte notes across the page, from margin to margin.
' ~ c. The word NOTE shall _be centered and the note statement shall -

;
be boxed. 4

dL Do not write action steps in notes. If an action is required,

write a step, not a r.ote.

e. Passive sentences (usually using "shall", "should", or "may")
. -

-e . may:b:~used to-: provide, emphasis:.to notes, and to clearly- '

separate them front steps. *

I.15 Location Information
.

Assume that the action occurs in the control room for most steps in '

emergency procedures. Only identify the location of actions or
,

components which are located outside the control roont, unless a

very infrequently used component is involved.
,
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ENCLOSURE I (Cont'd)-

THREE MILE ISLAND NUCLEAR STATION
UNIT NO.1 ABNORMAL TRANSIENT PROCEDURE 1210-1

REACTOR / TURBINE TRIP

1.0 ENTRY CONDITION - Control Rod Drive Mechanisms have received an
Automatic or Manual trip signal.

: NOTE: The following sequence represents a predetermined :
: prioritization of immediate actions. Although some :
: or all steps may be performed in parallel it is :
: essential that all immediate actions be performed :
: at least once and within several minutes. :

-- -- _ ----

2.0 IMMEDIATE ACTION - (Vital- System Action, Status Verification, and .
'Remedial Action).

>
~

'

1. Manually trip Reactor.

Verify les's thin 10% power.
E pcwer is not IEst - THEN initiate HPI, -

.

than 107. power; maximize letdown, -

trip IG-02 and IL-02 (panel,
.

,,

- P.U , and maintain priaan
--

J rn secondary heat transfer.

Verify Groups T-7 thi'acttonr lights.

IF cae or nere rods are THEN emergency borate
stuck out.

2. Manually trip Turbine.

Verify..T/G stop valves closed.
_

~- ~'

9
Vertfy Generator Breakert open. g

E T/G stop valves are THEN trip EHC-P-1A/B.
not closed;.

.

E generator breakers THEN manually trip GB1-12, -

remain closed- GBl-02 and locally trip -

field breaker.
*

,

15.0
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ENCLOSURE 1 (Cont'd)

3. Decrease Main Feedwater Flow.

Verify ICS automatically is running 3ack MFW flow.

I_F ICS is not controlling THEN take Hand control
MFW flow; of the MFW regulating

valves and run MFW
back to control OTSG level.

- E MFW flow is still THEN trip both MFW pumps.
excessive;

4. Verify ICS/NNI Power On (PCL)

E all subfeed power lights THEN trip MFW pumps,
are off; establish Primary to

Secondary heat transfer e'
> .using. backup manual loader
~

stations for EFW and TBV.
Refer to EP 1202-40. .

- E any subfeed power , light THEN refer to EP 1202-40/ .

remains off 41/42.

E. Verify 4160 volt buses; 1A,18,1C,.In and lE energized (CR and PR)

E loss of offitte power THEN verify or manually-

has. occurred; 1 start and loac at least one-
'

D/G. Restore Make-up, seal ,

injection and_ EFN. Refer to
Ep 1202-2.

E both D!G .'t.il to start; THEN refer to EP 1202-2A.

6. Start.2nd.Make-up Pump.
_,

__

*
Verify pressurizer level is greater than 100 inches.

6.

E unabtie to maintain THEK open MU-V-217 as
pressurizer level; necessary.

.

I.F M1 Tank is Ies5 than THEN open MU-V-14A or B '

55"; as necessary to maintain -

MU Tank level greater than
*

55".
,

IF unable to maintain THEN initiate HPI.
iiressurizerlevelgreater
than 20 inches;

' ~

16.0
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ENCLOSURE 1 (Cont'd)-

7. Verify Safety System Status.

Verify RCS greater than 1600 psig and RB less than 4 psig.

E ESAS 1600 psig/or 4 psig THEN verify HPI/LPI
actuation has occurred; components started and RB

isolation.

E RB greater than 30 psig; THEN verify RB spray and RB
Isolation.

Verify OTSG greater than 600 psig.

IF SLRDS has actuated; THEN verify affected OTSG
MFW isolation.

.
"8. Announce Reactor Trip over plant page.

9. Verify subcooled margin greater than or equal to 25'F.

E subcooled marginr is less THEN trip all RCP's,
than 25*;. - initiate full HPI, initiate

,

_ , * EFM, raise OTSG 1evel te
'- 00-C. and go to ATP !?iC-2.

,

,

10 Vrify RCS temperature / pressure and .0TSG pressure approaching pcst
trip temperatures and pressures wicMa 2-5 minutes.

.?
E excessive Primary / THEN throttie M96/EFW
Secondary Heat Transfer isolate stearr leak, increase

RCS make-up as necessary and
absent other priority
symptoms go to ATP 1210-3.

E lack of Primary / THEN. absent other priority-

* --~cSecondaryJieat Transfer : symptoms verify MfW/EFW and
go to' ATP 1210-4. 4

T1. Verify RM-A-5 (or equivalent if RM-A-5 is 005) normal .

| IF an OTSG Tube Leak / theft absent other priority ,

Rupture has occurred; symptoms go to ATP 1210-5.
| ,

1

3.0 FOLLOW-UP ACTIOi4
,

: OBJECTIVE: The objective of this procedure is to place the
: balance of plant components in a stable configur- :

ation and maintain RCS conditions stable until :
| : restart or cooldown direction is decided. :

.

17.0
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ENCLOSURE 1 (Cont'd).

1. Close the following extraction valves:

EX-V-1A EX-V-5C
EX-V-1B EX-V-5D '
EX-V-4A

_
EX-V-6A

EX-V-48 EX-V-6B
EX-V-5A EX-V-6C
EX-V-5B EX-V-6D

2. Verify OTSG level is being maintained at proper level.

3. Verify that turbine bypass valves (or, if vacuum is lost,
atmospheric relief valves) are controlling at desired pressure.

4. Verify RCS pressure stabilizes within normal pressure limits.

5. LF 1G-02 and IL-02 were opened to trip the reactor, THEN:

a. Dispatch an operator to 338' elevation (3rd floor)

Control Tower to trip main (Unit 10) and Secondary
-

(Unit 11) AC CRDM Supply Breakers.
-

,
.

tr. Once Unit 10 and T1 Supply Breakers are open, then
reclose IG-02. and. IL-0C on Control Room Panel (PR).
- - . 7~

c. Restart pqpicusly running equipment fed from:
i.

t.. Pretieatment- HCC
2.. IA RadwastetMCC
3 IA Reactor Plant MCC
4. 1B'Radwaste MCC
E_ 1Er Reactor Plant MCC
6. A.C. Cist. Panel D-9

6. Verify the following .T/G support pumps are operating:-

-86
a. AC Motor Suction Pump

.*b_ Turning Gear Oil Pump
c. Bearing Lift Pumps

*

7. Reduce pressurizer Tevel controller setpoint to 100 inches (257.). -

,

8. I_F a turbine rotating component THEN declare an Unusual Event '

failure occurs causing the (carry out EPIP 1004.1).,

Reactor Trip; ,

9. IF the Reactor trip is coincident THEN declare an Unt. 21 Event
with a total loss of forced (carry out EPIP 1004.1).
reactor coolant flow;

10. IF the Reactor trip is coincident THEN declare an Unusual Event
with a total loss of the ability (carry cut EPIP 1004.1).
to feed the OTSGs;

18.0

FOR USE IN UNIT I ONLY
.



. - . . _

1001E.

FOR USE IN UNIT l' ONLY Raisica o

ENCLOSURE 1 (Cont'd)
,

11. E an unplanned ESAS actuation THEN declare an Unusual Event
occurs following Reactor Trip; (carry out EPIP 1004.1).

12. E a turbine failure occurs THEN declare an Alert (carry
resulting in casing penetration out EPIP 1004.2).

13. E the Reactor trip is coincident THEN declare an Alert
with either reactor coolant (carry out EPIP 1004.2).
outlet temperature greater than
or equal to 620*F;

14. E the Reactor trip is coincident THEN declare an Alert
with a reactor building pressure (carry out EPIP 1004.2).
greater than or equal to 4 psig;

15. IF more than one-control- rod is THEN declare an Alert
stuck out of the core following (carry out EPIP 1004.2). ?

9 a Reactor trip;

16_ Verify the following: Reactor trip RE isolation valves closed:

. RB. Suaqr .
,

~

WOL-V-534 HOL-V-535
'

-- RC Orain Tank <

WDG V-3 i WOL-V-303
[_ HOG-V-4 * WDL-V-304-

RCS Sample

CA-V-1 CA-V-1
CA-V-2 CA-V-13

i RB Purge

AH-V-TA AH-V-lC 6
AH-V-1B AH-V-lD

Core Flood Tank
.

CF-V-2A CF-V-2E
'

.

CF-V-19A CF-V-198-
CF-V-20A CF-V-208

*

,

Demin Water |

CA-V-189

1
!

'

19.0 |
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ENCLOSURE 1 (Cont'd),

OTSG Sample

CA-V-4A CA-V-5A
CA-V-48 CA-V-5B

Letdown Cooler

MU-V-3

17. Reduce the running balance of plant equipment to that which is
required to maintain plant conditions (i.e. one FH-P-1, one
CO-P-Z, one CO-P-1, No HD-P-1).

'18. To open Containment Isolation Valves (CIV's) automatically closed
refer to ATP 1210-10.

*
19. Determine shu_tdown marg';s per OP 1103-15, Reactivity Balance *

e Calculation.

20. Determine and evaluate cause of Reactor trip per Attachment I.
n

21 - Take hane control of T6V, reset, the reactor trip and maintain hot -

shutdownr conditions untit dec.iston on direc.tton of plant movement
ie obtained. ,

.

-. ^: - = '-
+

-

:
1 .

=
_

..

I

\ .

-

.

6

-
.

.

.

.

.

'
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,

1

ATTACHMENT 1 l

'

THREE MILE ISLAND UNIT 1 REACTOR TRIP REPORT

l. Reactor Trip No.: (Yr. - Trip No.)

2. Date: (Month - Day - Year) Time ___

3. Cause of Reactor Trip: -

4. Plant Conditions prior to trip:

Reactor Power Level Tave. .

RCS Pressure RCP Combination. _

r
p. MU Tank Level -

. Pre.ssurizer Level .

Rr" Boron EFPD_. .

CRDM Per. cent withdrawn: -

_

Group i % Group 3 I Grcep 5 % Group 7 1

Group [ lt" Grou'sk _

Grhup & L Group 8 %__

MU Pump Operati.1g, 7
.

~
.t

S. ICS Stations in Haran _ _ _ _
_

_ _ _

~

.

'

6. Evolutions in arcgress prior to trip (incTude arder compenent;
unava'lable prior to trip).

7. Description of Transient (include any abnormal systems responses)..

-O
8. Maximum RCS pressure during transient ~ . Did PORV actuate

(Yes/No) 6.

'

9. Minimum pressurizer level during transient .

Were additional pumps started? (Yes/No - Tag No.).

10. Record the reset pressure at whic!T the last main steam relief valve
.

closed. (Use observation of steam reliefs or chart recorder for this
information) .-

'

V
11. Did RPS/ESAS/EFW systems appear to auto function at the required setpoint

and in the appropriate time frame? (Indicate N/A if setpoints not,

j reached).

12. Were any Technical Specification. L.C.0's violated? (Yes/No -
Specify) (Submit 1044 as necessary).

21.0-
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.

ATTACHMENT 1 (Cont'd)

13. Corrective Action taken to prevent future re-occurrence.

14. Radiological Impact of Transient (describe any abnormal readings from
RMS).

,

15. Was the Emergency Plan Actuated? (Yes/No).
What level? .

16.- Review Transient Cycle Log book and record component cycles as
necessary. List affected componer.cs:

17. Notify the Operations and Maintenance Director or designee to make the
B and W trip notification using the " Notepad" Systems and Format. Person
Notified: .

?
18., Attach cooles of-the= Bailey 855-sequence of.4 vents and any pertinent MOD

- Comp. Transient Monitor graphs.

19. Time and Date of next Reactor Criticality .

'

2(L Comnieted ' y:c -

,, _ __.
T

ZL Rtutawtd. ter Shift Suprviscr
,,.,, _ _

22_. Rulew by Manager Plant Cperations:'

.__

. .. 4
E
'

-

..

.

-a>
~

6

.

.

.

.

O

cc: Chairman - Plant Review Group
Director - Systems Engineering (Parsippany)
Director - Operations and Maintenance
Vice President - TMI Unit 1

22.0.
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ATTACHMENT 4*

CO?@ARISON OF WRITERS GUIDE FOR ASNCF0it ??MISIENT PROCEDURES
WITH NUDEG 0599 fGUIDELINES FOR THE PREPt.?ATION Or E!'IRG,E' ICY

OPERATING PROCED'JRES)

Introduction :

The objectives of the Writers Guide for the Abnormal Trsnsient
Procedures ( ATP's) are to assure that the procedures are (1) co sistent
in format and style, (2) usable by th'e control room personnel, (3)
concise end (k) accurate.

The procedures were developed by the ATOG committee over a period
of about two years. During that period procedure development was in-
fluenced by the following resources:

1. B&W ATOG Procedural Guidelines.

2. Draft INPO Writers Guide for Emergency Operating Procedures, January 23, 1982.

3. INPO, The Bole of Verification and Validation in the Development Process
for E=ergency Operating Precedures, February 16, 1982.

k. Human Factors Guidance;

5. NUREG 0899, August 1962.

The ATP f ormat and style depart from the event oriented Emergency'

procedures. It took some period of time to gain confider.cc in the f anction ,

(symptom) orier.ted procedure concept. Use of the procedures on tha
simulator by Committee members and Operations personnel was instrumental
in establishing ecLfidence in the procedures. The Writers Guide vas not
finalized until the procedure concept was accepted.

The energency procedures contained guidance that was the result
of previous conmitments or require =ents. The ATP's were reviewed to
assure that this guidance was not inadvertently dropped.<

i

Comnliance with NUREG 0899:

NUREG 0899 was utilized in the finalization of the procedures and in
,

the preparation of the writers guide. There are minor differences between -

the procedures and the NUREG however, the goals of the NUREG have been met. ,-

Ihe following tabulation ec= pares the TMI-1 ATOG progran to the NUREG
paragraphs on the writers guide (Numbering refers to UUREG section numbers.).

5.1 Prenaration of the Plant Snecific Writers Guide

The TMI-l Writers G2ide was not formalized until after the procedures
were developed. The procedures were developed by the ATOG co==ittee using
the' resources listed in the Intreduction. The committee approach nain-
tained consisteney and resource caterial assured adequacy of the final
pr oduct .

I
, , ,

;
|

|

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



Page 2

The Writers Guide is essential to document the accepted practices
and to maintain consistency in future revisions when additional person-
nel will be proposing changes.

5.2 General Guidance

5.2.1 Consistency Among the Procedures

The ATP's meet this objective with exception of a few
steps that have been detected during simulator training and
subsequent review.

5.2.2 Cross-Referencing Within and Among Procedures

The objective of minimizing cross-references has been met.
The use of guidelines in a centralized location results in
references, however, this is less disruptive to procedure
continuity than detailing routine operations within the procedure.

The writers guide addresses the acceptable :ethod of
referencing (refer to) and exiting to an7ther procedure (go to).

5.2.3 Operator Aids

Graphs and tables are used and are located in the applicable
procedure for unique infornation and have teen located in a
central location ATP l?l0-10 for general inferaation.

Plow charts have not been utilized. Conditional statementa
in the "E, . . . THI21. . ." format prcvide sufficient guidance
in lieu of flow charts.

5.3 Presentation of Information for Readability

The Human Fhetors representative on the ATOG committee and operator
input were utilized to enhance readability.

5.h Organization of E0P's '

5.h.1 Cover Page

ATP's comply.

5.h.2 Table of Contents

A table of contents is not used because the procedures
are very short and (except for ATP 1210-10) have a uniform
format. ATP 1210-10 has a table of contents.

5.h.3 Scope

The procedures do not have a scope section. The title of the
,

procedure describes the condition that the procedure addresses. The |
directions within the procedures specify when other procedures are l

entered.
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5.h.4 Entry Conditions

ATP 1210-1 Reactor / Turbine Trip has an entry condition
section. The remaining ATP's do not have this section. ATP
1210-1 is the normal entry point in this p~ccedure series. The
procedure steps direct entry into other p.ocedures as appropriate.

Training is an important feature in entry to the procedures.
Since the procedures are symptom oriented, entry into the
procedures is required when symptoms indicate that an important
function is lost.

5.4.5 Automatic Actions

Automatic actions are not identified in a separate
section. Since the procedures are symptom oriented the
automatic actions are not readily identified as in event
procedures. Verification steps within the procedures assure
that the necessary equipment has operated.

5.4.6 Immediate fperator Actionu

ATP's con 1ly.

i...' Pfor.aquene Operater Actions

ATP's comply ('denti fied as Pollowup Actions) .
4

5.h.8 Sopncrting Fhterial

Unique Supporting Ihterial is attached to the affected
procedure. Supporting material that is universal is collected
into ATP 1210-10.

5.5 Format of EOP's

5.5.1 Identifying Information

ATP's comply.

5.5.2 Page Layout

ATP's comply with the ITUREG except for minor exceptions.
The vord processing equipment performs the page break automatically;
however, if the step is longer than h lines it may be broken.

5.5.3 Warning, Caution and Note Statements

ATP's comply.

I
|
1
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5.5.4 Placekeeping Aids

The Immedia4e Actions muct be memorized. In practice
they are subsequently read and confirmed as complete. Follovup
steps have a block to initial.4

5.5.5 Divisions, Hendings, and Numbering

ATP's comply.

5.5.6 Emphasis

Emphasis is accomplished with the use of Caution state-
ments , capitalization, and underlining.

5.5.7 Identificatic of Sections within a Procedure or Subprocedure

The ATP's are tabulated in the control room binder for
quick identification. No special identification is required
for subsections.

,

5.5.S Fi6ures and Tables

Figures and Tables have been provided. Access and usability
have been found to be adequate.

5.5.9 Use of Flow Charts
,

Not used. See 5.2.3. '

5.6 Style of Exnression and Presentation

5.6.1 Vocabulary

5.6.2 Abbreviations, Acronyms, and Symbols

5.6.3 Sentence structure

5.6.4 Punctuation

5.6.5 Capitalization

5.6.6 Units

5.6.7 Numerals

5.6.8 Tolerances

5.6.9 Formulas and Calculations

5.6.10 conditional Statements
!
!

i

._,



.-

Page 5

The Writers Guide addresses each of these areas and is in
compliance with the goals of NUREG 0899 except that no list of
abbreviations has been provided. The abbreviations used are
familiar to the operators.

5.7 Content of E0P's

57.1 Sequencing

The sequencing of the steps in the ATP's have been based
on prioritization of the tasks. The sequence of steps is
acceptable for the physical layout of the control room.

5.7.2 Verification Steps

Verification steps are utilized within the procedure and
the operators are trained to routinely reverify the functions
related to core cooling.

5.T.3 non Sequential Steps

Non sequential steps are utilised and are identif*.ed by
specific criteria where pecci.f er.l.

5.7.h Equally Acceptable Steps

Use of equally acceptable alternatives has been madc.
The wording utilized c.tkes clear that one of the alternatives
raust be accomplished.

5.7.5 Recurrent Steps

5.7.6 Time Dependent Steps

Recurrent and Time Dependent steps have criteria such as
plant condition where practical. In some cases frequency
will depend on rate of change of a parameter and quantitative
guidelines were not provided.

5.7.7 Concurrent Steps

The use of concurrent steps has been minimized. Where used,
the number of actions are within the control room staff
limitations.

5.7.8 Diagnostic Steps

5.7.9 Warning and caution Statements

|
|

|
:

*
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5.7.10 Hote Statements

5.7.11 Location Information *

Instructions are contained in Writers Guide and the ATP's
comply.

5.8 Control Room Staffine and Division of Resnonsibilities

5.8.1 Cons'.stency between Staffing and Procedures

5.8.2 Division of Responsibility

5.8.3 Staffing of the Control Room

The ATP's have been written in a sequential pattern so
that they could be followed by a single control room operator
to accomplish the objectives of core cooling and minimizing
radioactive release.

Administrative Procedure 10010 addresses responsibility
of control rocr. personnel in emercency situ,ticos including
use of IroC9dui^$.

The evsluation of simul.ator performance includes the crew,

concept where the inter 0 ace of a.ifferent crev rerbers is verified

; as acceptable using the procedurea.

The prior itization of steps, definiticn of roleu, and
evaluation of crew perfornance as a team asuures that the procedures
are acceptable for the available control room staffing.

Conclusion:

GPUN endorses the objectives of UUREG 0899 pertaining to ATP procedure
content, format, style, and usability. The UUREG was used for guidance during
procedure development and has been incorporated in the ATP Writers Guide.

The exceptions to the UUREG are not in conflict with the objective
and we consider the justification for the differences adequate.

j

f
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ATOG Operator Training Program

The training program designed for licensed operator training is divided.

into three main categories of instruction:
1

(1 ) Introductory Classroom Training

(2) Simulator Classroom Training

(3) Simulator Operational Training

These categories were designed to provide the operator with an introduction to

ATOG and an intense review of the Abnormal Transient Procedures, to include

both classroom and simulator training.
't

The design and development of the ATOG training program was a joint effort

between GPU Operations, Technical Functions, and Training Groups. During the

scheduled meetings for the ATOG committee, specific topics were identified as

potential areas requiring training. These topics were presented to the

Q Training Department for review and were proposed for inclusion in the training

program.

The training program is divided into t'.fo phases. Phase One is a classroom

introduction to ATOG and Phase Two is a combination of both classroom and

simulator training. Separation of the training program into two phases was to

provide cach operator with time to review the proposed procedures and t,o

provide feedback to the ATOG committee and Training Department in order to

enhance the second phase of training.

The objectives for Phase One of the ATOG training were developed to ensure

that trainees understand the following:

(1) The philosophy behind the approach to the Abnormal Transient

Procedures (ATPs)

. . .. . . - .



( 2) AT0G history

( 3) ATOG impl ementations

( 4) AT0G control concepts

Objectives were developed by the THI-l ATOG committee and approved by the

Operations and Training Groups. During Phasa One classroom training, the

proposed ATPs were reviewed step by step and operators were given the

opportunity to provide feedback to the Operations and Training Groups

regarding the procedure format and sequence. The training material used

during this phase of training was included as Attachment I to letter

5211-83-377 dated December 23, 1983. Phase One training was completed during

December ,1983.

Phase Two of the AT0G Operator Training Program incl udes both classroom

and simulator training. This phase of training is being conducted at the
~

Babcock and Wilcnx Training Center in Lynchburg, Virginia. The objectives for
(d
s

\

the classroom portion were developed by the Training Department with input

fraa the 1111-1 AT0G committee. Upon completion of the initial draft, these

objectives underwent review, comment, and approval by the Operations and

Technical Functions Groups. These approved 1M: AT0G training objectives were

used by the Training Department to prepare lesson plans for use in the

classroom portion of Phase Two training. The following is a list of areas to

be emphasized during the classroom training in Phase Two:

Technical bases of ATPs.

Review of Procedures.

Immediate Actions and Reasons for Each.

Recognition of Symptoms.

Entry and Exit Points for Procedures.

/~v]
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Prioritization of Actions.

ATP Rules and Guidelines, and their application.

Major Con.ponent Operation.

Verification Requirements.

The lesson plans developed for Phase Two of the AT0G program underwent review,

comment, and approval by the Operations and Technical Functions Groups and

were presented to Ball for use in the training program.

The initial week of training conducted at B&W during the week of

January 2,1984, was attended by key members of Operations, Training, and the

TMI-l AT0G Committee. This week was used as a prototype program to finalize

the program presentation, and to provide feedback to B&W instructors. The

comments generated during this first week of training were incorporated into

the lesson plans. These approved lesson plans will be uscd to train operating

crews commencing January 16, 1984. The approved lesson plans are provided as

O # ett c"= eat-

The remainder of the training program involves simulator training for each

operator on the ATPs. The objectives of the simulator program arc as follows:

The operators must demonstrate an understanding of the ATP Structure.

'

and the Symptom Oriented Approach to transient and accident

mitigation, includirg:

. Control of safety functions

. Accident evaluation and diagnosis

. Achievement of safe, stable, or shutdown conditions

I

i

;
,

|
'
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The operators must demonstrate an understanding of plant systems and.

component relationships to ATPs, plus their function and use during

accidents and transients.

The operators must demonstrate a working knowledge of t;1e technical.

content of the ATPs in order to achieve ATP objectives.

The operators must demonstrate the ability to execute all ATPs (as.

individuals and as teams) under simulated accident and transient

condi ti ons.

The simulator training includes a variety of scenarios incorporating multiple

failures (simultaneous and sequential). For each drill used during the

training program, a drill guide is used to provide the simulator instructor

with plant specific information for each drill. Each drill guide contains the

foll owing:

General description of drill.

Drill objectives.

tiethod of initiation.

Sequence of expected action.

Point of termination.

Procedure flow chart.

A sample drill guide is included with tnis submittal. The sequence of drills

scheduled for the program is also provided. All ATPs will be exercised by

each Operator at the B&W Simulator. Additionally training will be provided to

each crew utilizing control room walkthroughs.

ATOG Training Program evaluation will be conducted using several |
evaluation methods. Licensed Operators will be evaluated on two occasions.

1
1

|

|
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;

At the end of each week of training, a written exam and simulator exam will be
~ administered to each licensed operator covering selected lesson objectives

presented during the week. Evaluations of the AT0G Operator Training Program I

will be performed by GPUN Management. The evaluation form used is included

with this submittal . Student evaluations will be requested from each operator

at the completion of each week of training. The comment form is included with

this submittal. Feedback provided by these evaluations will be used to

upgrade the training program.

A

O

o ,
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AT0G TRAINING INTRODUCTION

I. WHY D4PLD4ENT ATOG?

A. Prioritization of major responses seen as major benefit.

1. Main reason is operator responds to highest priority item

fi rst-

SO4. This assures the core will be kept cooled and covered

with water.

B. Formating, thru Human Engineering, made easier to read, easier to

follow, less total pages.

1. This makes procedures more manageable during an emergency

when steps must be read aloud.

2. Condensing of steps, which are often repeated, into a rules

and guidelines procedure reduced the size of the procedures
,

to be handled during a casualty (HPI Throttling criteria, EFW
response,etc.).

C. NuReg 737, Supp.1. required a long term upgrade of emergency

procedures.

1. Owners group using ATOG as part of satisfaction of NuReg.

II. AT0G IMPLD4ENTATION

A. Abnormal Transient Procedures (ATP) are the ATOG procedures and

are in-place in Unit 1 Control Room.

O
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1. This implementation resulted in major revisions to many

O Emergency and Abnormal Procedures and several Operating

Procedures.

2. The AT0G Committee wrote the ATP's using the 8 & W

guidelines, then reviewed each EP and AP to make necessary

changes to them.

3. Prior to implementation several SR0's from plant exercised

the procedures at the simulator. Their comments were then

entered into final draft.

III. PURPOSE OF THIS SIMULATOR SESSION '

A. Reinforce confidence and develop familiarization of ATP's thru use

on simulator.

B. Classroom review of each step of all the ATP's with explanation of

basis for each technical change.

C. Practice using the ATP's to respond to simulator transients.

1. Emphasizing procedure utilization.

2. Perform step-by-step verification and reverification.

3. Make transition from ATP's to event procedures or operating

procedures.
.

4 Practice crew concept to transient control using ATP's.

D. Technical Specification Training on the Simulator.

1. NRC concerned over number of possible LC0 violations we could

have during startup.

O

i 2.0
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2. TMI-1 Tech Specs do not give guidence on certain LC0

violations so management comitted to follow S'tandard Tech

Specs for LCO's where no guidance is given.

3. Where no guidance is given:

a. When LC0 is violated and has no action statement within

one (1) hour initiate action to place plant in a

condition where LC0 is not required,

b. Within an additional six (6) hours the plant will be in

hot standby.

c. Within an additional six (6) hours the plant will be in

hot shutdown.

d. Within an additional twenty-four (24) hours the plant

will be in cold shutdown.

O

.

O
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Inter-Office Mernorandum

O
Dato Janua ry 10, 1984

rv; M MCOGGT
r

7
Subject SIMULATOR CREW EVALUATION

SCHEDULE 3210-84-0009

To H. D. HUKILL, DIRE'CTOR UtilT I Location Three Mile Island
J. J. COLITZ, PLANT ENGINEERING DIRECTOR
R. J. TOOLE, OPERATIONS AND MAltlTENAtlCE DIRECTOR
C. E. HARTMAll, LEAD ELECTRICAL ENGINEER
L. C. LANESE, GPU PARSIPPANY
D. J. BOLTZ, SUPERVISOR SIMULATOR IllSTRUCTOR
H. B. SHIPMAN, OPERATIONS ENGINEER SENIOR II

Below is a schedule for the Duty Superintendent and AT0G Member
evaluation of our crews at the simulator.

SHIFT WEEK 0F DUTY SUPT./ EXAMINER ATOG MEftBER

D 01/16/84 M. J. Ross L. C. Lanese
E 01 /23/84 H. D. Hukill/M. J. Ross C. E. Hartman /U .* a : 'O r 01/30/a4 a. J. Tooie n a. Tooie
A 02/06/84 M. J. Ross L. C. Lanese
B 02/13/84 J. J. Colitz D. J. Bol tz
C 02/20/84 M. J. Ross or R. J. Toole H. B. Shipman

Any problems with the schedule, please call.

W f /nfesq
c .M. J. Ross 3

Manager, Plant Operations
Ext. 8015

flJR/dds

B. P. Leonard, Operator Training Managercc:
S. L. Newton, flananger, Plant Training
L. L. Ritter, Administrator II, Plant Operations

i

o
'n,Y

l
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inter-Office Memorandum

January 10, 1984 duclear
SubJsct SIMULATOR CREW EVALUATION

3210-84-0008

T DUTY SUPERINTENDENTS Location Three Mile Island
AT0G COMMITTEE MEMBERS

Attached is an evaluation sheet to be used during AT0G Crew Exams at
Lynchburg, VA. Listed below are the guidelines and rules for performing
these evaluations.

1. Drill Scenarios

Scenarios are confidential and are only to be seen by you and the
B&W Simulator Operator at the time of examination. Ensure you
recover all copies given to B&W Instructors. Approximately eight
(8) scenarios will be provided to you. Depending on time, you
should run 2-4 drills and evaluations.

2. Evaluations

pd Each crew must be assigned a pass / fail grade. A failure grade will
result in that crew's removal from operating dutie; until such time
a satisfactory evaluation can be performed. Besides a crew
evaluation, the ATOG member or Duty Superintendent will during that
week evaluate crew and individual performance. The evaluator for
this period will document any individual training problems on the
simulator evaluation sheet with proposed corrective action.
Deficiencies significant enough to be listed must also have a
proposed corrective action on the simulator sheet. Recommended
corrective actions must be satisfactorily disposed of by the
Manager of Plant Operations. Completion of these actions must be
documented on the simulator evaluation sheet.

'

Submitted by s,

M. J. g ss
Manag(r, Plant Operations
Ext. 8015

l
Approved by ,

, R. J. Toole

| erations and Maintenance
Director
Ext. 8005

RJT/MJR/dds
O-i

cc: B. P. Leonard, Operator Training Manager amme4s

S. L. hwton, Manager, Plant Training |

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



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

'
|

, Page 1 of 4
i

SIMULATOR EVALUATION SHEET
,

EVALUATOR NAME/ TITLE

() DATE:
,

i CREW:

LIST NAMES AND POSITIONS
'

NAMES POSITION OBSERVERS,

4

,

i

SATISFACTORY UNSATISFACTORY

! 1. Proper use of Procedure.

() A. Operators know manual actions.

i B. Procedures read aloud.
,

C. Verification of actions independently.
!

i D. Ability to move from one procedure to
j another.

,

2. Followed Emergency Plan.

3. Team work and communications.

4. Shift Foreman involvement.
i
; 5. Shift Supervisors command status and ability
i to maintain big picture and overall control.

;

6. Plant control (actual control manipulation).

| 7. Use and communication with STA.
'

i

i

.
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Page 2 of 4
8. Crew attitude toward training received and

participation in simulator activities.
(ATOG Acceptance).

_

9. Alertness to overhead alarms.

10. Ability to combat casualities given to them.

11. Knowledge and execution of 50.72/50.73
reporting requirements.

12. Overall evaluation. Pass Fail

COMMENTS ON PERFORMANCE OF CREW:

<

!

I

i

: O
,

RECOMMENDED CORRECTIVE ACTIONS:

i

! l

9
J

| .

f
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Page 3 of 4

AT0G EVALUATION TO BE COMPLETED DURING SIMULATOR TRAINIllG WEEK '

AT0G INDIVIDUAL EVALUATION

() (Practical only Written Exam' will be given)

NAMES CRITERIA (CHECK IF OKAY OR LIST CORRECTIVE ACTION REQUIRED EELOW)

#1 #2 #3 #4 #5 #6

i

i

.

;

1

'

CRITERIA
:

1. Knowledge of procedure flow.

~ })( 2. Knowledge of Rules / Guidelines.,
3. Proper attitude about ATOG and its use.*

4. Demonstrated knowledge of AT0G priorities.

5. Ability to recognize ATOG symptoms.

A. Loss of subcooling.
'

B. Excessive heat transfer.
C. Lack of heat transfer.
D. OTSG Tube rupture.

E. Superheat.
2

6. Ability to intergrate lower level event casualties while maintaining AT0G procedure

i

i
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Page 4 of 4

INDIVIDUAL CORRECTIVE ACTION REQUIRED LIST

|O ACTION COMPLETED (MGR. PLANT OPS)
1

NAME ACTION REQUIRED

O s'9" ture or ^Toa tv iu tor o te

!
'

I

i

1

cc: Manager, Plant Operations
-0perations and Maintenance Director

| Vice President TMI-I
Training flanager'

; O
!

!

!

!

!

____ _ _ _ _ _ _ . - - . . _ _ . . . _ _ . . _ , _ _ . _ . . _ . . . . , . . . , _ . _ , . _ . _ . _ . . . . . , - . . , , , . _ , _ _ _ . , . , . , .,
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UNIT I

WEEK OF TO

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY

INTRODUCTION 1210-2 Loss of 1210-3 Excessive 1210-8 RCS Super- 1210-5 OTSG. Tube" "1210-10 Abnormal "
Transient Rules,
Guides & Graphs 1210-6 Small Break 1210-4 Lack of Heat 1210-9 HPI Cooling /LOCA Transfer1210-1 Reactor Trip Recovery from Solid

Opera tions

Prioritization of 1210-7 Large,

Cooling Methods Break LOCA Written Exam
:

I

.

i Simulator: Simulatcr: Simulator: Simulator: Simulator:
<

Unannounced Unannounced Unannounced UnannouncedCasualties & LER Casualties & LER Casualties UnannouncedDrills Drills Casualties Casualties

:

!

Management Evaluation

I
i

~.

! l.

CLASSR0OM: 0800 - 1130 SIMULATOR: 1200 - 1500
:

4

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



Training Conter.t Record
Lesson Course Title Number

Lesson Plan Title Number Rev

PRIORITIZATION OF COOLING METHODS P

Objectives

A. Be able to list the means of heat rereval which are availible to
remove decay beat.

B. Explain why steam generator heat removal is the preferred method
over all others, even during an OTSG tube leak,

C. Given various plant conditions select the preferred method of
heat removal .

t

O
.

3_

Responsibility ,) Signature Title Date
_

origination []j, f/42,4 i fac If , s/ /s<L
! IG6N wI$6ub b |la.|s4

g V) [g% ffry[ [f_7- p ,/'j f[[AReview / Concurrence

$ $ cw$ SA"Pc Ety%eu > I Tl3 h

N ~Approval 4

&&Q bQ &,(p[4 . g..g yG Final
' 1.0 f u -
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a

O Revision P
'

01/1 2/84

LIST OF EFFECTIVE PAGES

LESSON PLAN TITLE: PRIORITIZATION OF COOLING HETHODS

:

TRAINING SECTION: OPERATOR TRAINING

PAGE P,E Y . DATE PAGE REY. DATE PAGE REY. DATE

,

1.0 P 01 /1 2/84
,

2.0 P 01/12/84;

3.0 P 01 /1 2/84
4.0 P 01/12/84
5.0 P 01/12/84
6.0 P 01/1 2/84
7.0 P 01 /1 2/84-)

3

.

i

O-

2.0
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(') Revision Ps,

01/12/84m

INSTRUCTOR NOTES

I. TITLE: Prioritization of Cooling Methods

II. LESSON OBJECTIVES:

A. Be able to list the means of heat removal which
'

are availible to remove decay heat.

B. Explain uhy steam generator heat removal is the

preferred method over all others, even during an

OTSG tube l eak.

C. Given various plant conditions select the

preferred method of heat removal.

III. REFERENCES:

(]) A. THI Unit One ATP 's, E/P 's, AP 's

B. Babcock and Wilcox ATOG Part I and Part II

IV. MATERIAL REQUIRED:

V. CLASSROOH OR AREA REQUIREMENTS:

A. As deemed necessary according to the number of

persons in attendance

VI. TIME:

A. 1 hr

VII. INTRODUCTION:

A. During a casualty situation it may be necessary,

due to equipment failure, to utilize more than
i

one means of decay heat removal. 1

()i

3.0
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O Revision P
01/1 2/84

INSTRUCTOR NOTES

List methods in B. The selection of the most desirable means of

intro: 0TSG - decay heat removal needs to be make considering

Natural Circ & forced, equipment availibility and best method of

DH,HPI, feed a bleed operation and offsite doses.

C. Due to present decay heat level these guidelines

are superseded by OPS !!so 83-6 provided by
,

Tech. Functions. Until 5% power is achieved

this memo will be in effect.

1. Following a loss of primary to secondary

heat transfer or forced circulation establish a

stable plant using the letdown coolers as a heat

si nk. Guidelines and curves are provided in the

memo to assure a safe, stable condition is

maintained.

VIII. PRESENTATION:

A. Steam Generator heat removal

1. tiain feedwater supplied; steaming to
*

condenser is preferred

a. Steaming to atmosphere-need to consider

water inventory

2. Emergency feedwater supplied; steaming to

condenser

a. stress to tubes

4.0
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/'N
e 3 Revision P ,

v 01/12/84 |

INSTRUCTOR NOTES

b. steam from EF-P-I going to atmosphere

may be contaminated if tube leakage

exists.

c. suction source selection from ATP

1210-10: C0-T-1, hot well,10 E6 tank,

river

3. Forced circulation results in less cooldown

time i

a. Natural circulation cooldown rate may be

slow due to Rx vessel head bubble concern

(]) 10 F/hr limit- b. If only one OTSG available then tube to

0Crystal River shell delta-T limit of' 70 F may sl ow
UCD rate 30-35F cool down,

without getting head 4. OTSG tube leakage requires concern for

bubbl e offsite radiation doses.

a. steaming both OTSG's reduces cooldown,

time resulting in less release to public
~

b. condenser give partitioning factor

c. isolation results in tube to shell

delta-T problem on affected 3TSG

limiting cooldown rate, increasing

offsite dose.,

d. must prevent lifting l1S safeties

O

5.0
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Qs- Revision P
01/1 2/84

INSTRUCTOR NOTES

e. avoid filling steam lines with water by
'

steaming OTSG

f. get on DH removal ASAP at higher RCS

Utemperature-new limit 300 F.

B. HPI Cooling

1. Going out the PORV causes RB contamination

with potential for PORY to stick open

2. SBLOCA may require both HPI and 0TSG coeling

a. OTSG needed to reduce RCS pressure

b. boiler - condenser cooling may result

(]) 3. Without OTSG heat renoval may form bubbles

in hot legs and head which uill " hold up"

RCS pressure

a. Pump-bump is best nethod of removal-need

OTSG 1evel or FW flou
' 4. Add to BWST to eliminate need to recirc.

from RB.

a. must not flood instruments in RB

b. ensure no boron reduction occurs

5. HPI cooling with SCll: run one RCP to

provide mixing reducing PTS concerns.

C. Low Pressure Injection /Long Tern Cooling

1. Large breads result in depressurization to

() LPI pressure - can secure HPI if criteria is

met-

6.0
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O Revision P
<

01/1 2/84

INSTRUCTOR HOTES

'

2. Core flood tanks will hold RCS pressure up

until empty

a. should then isolate
4

3. No need for OTSG cooling but should be

0filled to 90 - 95 /o in case RCS

repressurizes and refill:

4. Can establish decay heat removal operation
0at 300 F,

5. Establish normal drop line recirc. or other

Show TP from long term cooling method prescribed in OP

(~) OP 1104-4

IX. SulttARY:

A. Revier Objectives listing means of heat removal

and Prioritize cooling methods.

B. Give class general scenarios and let them select

preferred method.

I

!

l

7.0
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Training Content Record
Lesson Course Title Number

Lesson Plan Tide Number Rev.

ATP 1210-1 REACTOR TURBINE TRIP

Objectivss

1. Be able to list the manual actions required to be recognized and
performed, in the proper order.

2. Given the inability to accomplish any action / verification, list the
actions which must be taken.

3. Upon determination of; loss of subcooled margin, improper heat
transfer, or RiA-5 increasing, give the action which must be taken
and the ATP to proceed to.

4. Explain the relationship between the reactor / turbine trip ATP and the
other ATP's,

5. Explain why fast response to the ATWS, Abnormal Transient Without
Scram, event is critical.

O

.

_

Responsibility _y Signature Title Date

f Origination I ff f h ,,],,) }. {}, . ,|L.,,,0, { 1//;/f +
,
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O aevisioa e
12/15/83

LIST OF EFFECTIVE PAGES

LESSON PLAN TITLE: ATP 1210-1 REACTOR / TURBINE TRIP

TRAINING SECTION: OPERATOR TRAINING

PAGE REY. DATE PAGE REV. DATE PAGE REY. 'DATE

1.0 P 12/29/83
2.0 P 12/29/83
3.0 P 12/29/83
4.0 P 12/29/83,

5.0 P 12/29/83
'

Q 6.0 P 12/29/83

4

O
;

!
l

2.0 )
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O Revision P
12/29/83

INSTRUCTOR NOTES |
I. TITLE: ATP 1210-1 REACTOR / TURBINE TRIP

II. LESSON OBJECTIVES

1. Be able to list the manual actions required

to be recognized and performed, in the proper

order.

2. Given the inability to accomplish any

action / verification, list the actions which must

be taken.
|

3. Upon determination of; loss of subcooled

margin, improper heat transfer, or RMA-5

increasing, give the action which must be taken

({]; and the procedure to be used.

4. Explain the relationship between the

reactor / turbine trip ATP and the other ATP's.

5. Explain why fast response to the ATWS,

Abnormal Transient Without Scram, event is

critical.

III. REFERENCES

~

A. Current Revision of ATP 1210-1

B. Babcock & Wilcox ATOG Part I and Part II

IV. MATERIAL REQUIRED

A. Student handout

B. Copy of ATP 1210-1 for student

V. CLASSROOM OR AREA REQUIREMENTS

([]) A. Adequate for number of students.

3.0
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]'' Revision P |
12/29/83

INSTRUCTOR NOTES

VI. TIME: 2 Hours,

VII. INTRODUCTION

A. Name
i

B. No smoking while class is in session

C. Procedures have been reviewed. This session is

to emphasize some of the finer points of ATOG

procedure use and the entry procedure.

VIII. PRESENTATION

Emphasize any A. Entry Condition

manual trip requires 1. Review entry condition and note.

entry 8. Immediate Action

O Emphasize the 1. Review actions 1 through 8 going through

difference between verification and the IF - THEN statements.
" refer to" and "go to". a. Must finish Step 1 before going further

(ATWS) but consider steps 3 thru 8 while

performing step 1.

b. Do not take any action which could

reduce secondary plants ability to remove

| heat.

l A
V

4.0
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O Revision P
12/29/83

INSTRUCTOR NOTES

Note: 2. Review Step 9 and the IF - THEN statement.

(show TP of PT plot 3. Review Step 10 and the IF - THEN

forced and NC) statement.

Verify Temp and Pressure:

Forced flow

#RCS press 2100-2200

RCS temp 545-555 F

# TOSTG press 950 to sat for 545 F
3 0OSTG temp 950 from 545 F to 555"F

# # 0950 to 1030 0 555 F

Q 0 T #555 F to sat at 1030

Watural Circulation
l RCS press 2100-2200

RCS temp 555-600 F

OTSG press same as forced flow

OTSG temp same as forced flow |,

a. Definition: Excessive Heat Transfer is

heat being removed at a rate causing
4

overcooling of the RCS as indicated by

rapidly decreasing RCS temperature.
|
1

b. Definition: Lack of Heat Transfer is l

insufficient heat being removed resulting in

overheating as indicated by rapidly

O iacre==4as acs te Per tures-

5.0
1
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Revision P
12/29/83

INSTRUCTOR NOTES

4. Review Step 11 and the IF - THEN statement.

5. Emphasize the review and repeated review of

all 11 steps on a routine basis.

a. Significance of priority of order in

Steps 9 - 11

b. Go to other ATP if necessiary then

return to 1210-1 follow-up action or go to

follow-up actions

C. Follow-Up Action

1. Review objectiveof followup action section.

2. Brief review of follow-up actions.

Q a. Emphasize as changes from old EP's

, 3. Point out reference to ATP 1210-10 when

further guidance or information may be needed as

in Follow-Up Action 18.

4. Trip report attached for convenience - fonn

is changing.

5. Exit from procedure may be to operating

procedure or event related EP or AP

a. Cooldown, Startup

b. Loss of Inst. Air, Blackout, Loss of

Feed to one OTSG, etc.

IX. SilHARY
,

A. Review lesson objectives quizzing students.

O

6 .0
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Training Content Record
Lesson Course Title Number

|
Lesson Plan Title Number Rev.

ATP 1210-2 LOSS OF SUBC00 LED iMRGIN P

Objectives

A. Describe the condition which requires entry into this procedure.

B. Explain why 3 HPI pumps may be too many operating and list the
conditions when the 3rd pump should be run.

C. Recite the Reactor Coolant Pump Trip Rule and explain the caution
associated with the rule.

D. Recite the OTSG Level Rule and conditions governing rate of level
increase using EFW.

E. Given various plant conditions be able to determine.if Reactor ^

Coolant Pump Restart is allowed, using the RCP Restart Guide.

F. List the four methods used to verify nakural circulation as described
in ATP 1210-10.

G. Explain uhy it may be extremely important, during certain LOCAs, to
establish primary to secondary heat transfer.

O

|
,

Responsibility
3 Signature Title Date i
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LIST OF EFFECTIVE PAGES

LESSON PLAN TITLE: ATP 1210-2 LOSS OF SUBC00 LED 11ARGIN

TRAINING SECTION: Operations
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5.0 P 12/29/83
6.0 P 12/29/83
7.0 P 12/29/83

0

.

I

i

D

2.0

_ ._ .. _. . . . - _ _ _ , . _ . . - _ . _ _ _ _ __ .. , . . _ _



Revision PO 12/29/83

INSTRUCTOR NOTES

I. TITLE: ATP 1210-2 Loss of Subcooled flargin

II. LESSON OBJECTIVES:

A. Describe the condition which requires entry into

this procedure.

B. Explain why 3 HPI pumps may be too many

operating and list the conditions when the 3rd

pump should be run.

C. Recite the Reactor: Coolant Pump Trip Rule and

explain the caution associated with the rule.

D. Recite the OTSG Level Rule and conditions

governing rate of level increase using EFW.

E. Given various plant conditions be able to

determine if Reactor Coolant Pump Restart is

allowed, using the RCP Restart Guide.

F. List the four methods used to verify natural

circulation as described in ATP 1210-10.-

G. Explain why it may be extremely important,

during certain LOCAs, to establish primary to

secondary heat transfer.

III. REFERENCES:

A. Current Revision of ATP 1210-2 Loss of Subcooled 1

flargin
i

O |

3.0

.- . . _ . - - . . .
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O, Revision P
12/29/83

INSTRUCTOR NOTES

B. Babcock and llilcox ATOG Part I & II

C. Current Revision of ATP 1210-10 Rul es, Guides,

Graphs

D. S/G Tube Rupture Procedure Guilelines TDR #406

Rev 3. -

IV. MATERIAL REQUIRED:

A. Student Handouts

B. Current revision of ATP 1210-2 Loss of Subcooled

Margin

V. CLASSROOM OR AREA REQUIREMENTS:

(} A. Large enough for size of class

VI. TIME:
,

A.

VII. INTRODUCTION:

A. The Loss of Subcooled flargin procedure should be

0used anytime you have less than 25F subcool ed

margin. This procedure is an interim procedure

used primarily to ensure actions are taken to

correct the subcooled margin loss and direct you

to the problem which caused the subcooled margin

to be lost.

VIII. PRESENTATION:

A. Innediate Actions

(]) 1. May already have been done if entering from
,

4.0
!

. --- . ..
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A Revision P
12/29/83

INSTRUCTOR NOTES

reactor / turbine trip.

2. Ilust be used any time margin is less than
O25F .

3. Trip all RCP's following the RCP Trip rule

in ATP 1210-10.

this is to save a. if not tripped within 2 minutes leave

the st'opped RCP's running (1/ loop) for at least 2 hears

in case a problem b. if one of running pumps trips or must be

arises with the stopped; start the other pump in that

pumps left running l oop.

Q c. this protects from core uncovery for

small break LOCA while in the critical

" Pig's Liver Curve" a rea.

4. Initiate HPI (-2 pumps full flow) ATP 1210-10

Emphasize components a. 311UP's may be too many as decay heat

vise system actuation drops

and the pros and cons b. must have sufficient flow to cause

of ~ each apr cach incore T/C temp to be decreasing

c. only need 3 HPI pumps if RCS is

superheated

d. with only 1 HPI pump you could get

heating for 70 minutes with peak temp

less than 650 F

O 5- verify trw a s oto started: fro ioss or

all four RCP's

.

5.0

_ _ . . -..
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O- Revision P
12/29/831

INSTRUCTOR HOTES

a. using guide for EFW actuation in ATP

1210-10 ; 2.3 ensure proper EFW response

06. Raise OTSG 1evel to 90-95 /o on the

operating range.

a. follow OTSG 1evel rule in ATP 1210-10;
4

1.6 regrading loss of pressure in one

OTSG

b. follow EFW throttle criteria, of ATP

1210-10; 1.5 regarding feed rate control

c. must maintain feedwater effectiveness if

(]) incore T/C is not decreasing

B. Follow Up Actions

Do not isolate 1. Review Steps 1 thru 9

PORY if it's being a. review methods for verification of

used for HPI cooling natural circulation from ATP 1210-10

(Procedure is being changed) b. During some small break LOCAs there is

not enough cooling thru the break,
'

therefore establishing primary to

secondary heat transfer is very

important.

2. Restart RCP's as directed following guide in

ATP 1210-10 and throttle HPI per ATP

1210-10, $5; Throttle Criteria

(]) a. review the caution regarding opening of

6.0

__ _ _ _ . -
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Training Content Record
Lesson Course Titu Number

Lesson Plan Title Number Rev

ATP 1210-3 EXCESSIVE COOLING P

Objectives

A. Be able to list the actions to be taken to mitigate or terminate
the overcooling event for each condition listed in the procedure
which could be the cause for overcooling.

B. Be able to state the OTSG level that requires tripping the Main
Feed Water Pumps.

C. Be able to state the action required if a steam line break
occurs in the Intermediate Building.

D. Explain why it is important to prevent heatup and
repressurization following an overcooling event.
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LESSON PLAN TITLE: ATP 1210-3 EXCESSIVE COOLING

TRAINIhG SECTION: OPERATIONS

PAGE REY. DATE PAGE REY. DATE PAGE REY. ? ATE

1.0 P 12/15/83
2.0 P 12/15/83
3.0 P 12/15/83
4.0 P 12/15/83
5.0 P 12/15/83 ,

O
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O Revision P
12/15/83

INSTRUCTOR NOTES

,

I. TITLE: ATP 1210-3 Excessive Cooling l

|
II. LESSON OBJECTIVES.

,

A. Be able to list the actions to be taken to

mitigate or terminate the overcooling event for

each condition listed in the procedure which

could be the cause for overcooling.

B. Be able to state the OTSG level that requires

tripping the Main Feed Water Pumps.

C. Be able to state the action required if a steam

[]} line break occurs in the Intermediate Building.

D. Explain why it is important to provent heatup

and repressurization following an overcooling

event.

III. REFERENCES:

A. Current Revision of ATP 1210-3; 1210-1

B. Babcock & Wilcox ATOG Part I & II

C. Current Revision 1210-10

IV. MATERIAL REQUIRED:

A. Student Handout

3. Copy of ATP 1210-3 for Student

V. CLASSROOM OR AREA REQUIREMENTS:

A. Adequate for number of students

(]) V I. TIME:

A. Hours

3.0
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Revision P |
s 12/15/83

INSTRUCTOR NOTES

VII. INTRODUCTION:

A. Instructor's Name

B. Nols that the students have had an opportunity to

review this procedure, we will now study the

procedure in detail to examine how the operator

will enter, use and exit this portion of ATOG.
,

VIII. PRESENTATION:

A. Revisi entry condition at Step #10 in ATP 1210-1

1. Examine the if/then statement and discuss

how the operator will decide to go to

1210-3. (i.e., what meters / gauges the

operator will' view to make his decision)

B. Immediate Actions

Objective #1 1. Review actions 1 thru 5

Objective #2 2. Explain why OTSG 1evel of greater than 95%

requires tripping f1FP's.

a. Flood flS lines,

C. Follow-up actions

1. Revisi Actions 1 thru 8

Objective #3 2. Explain the basis for concern in action #3

Stress importance of a. Steam line rupture in the I.B. may

determining leak location result in equipment failures (i.e; IA,

and loss of equip. in Inter. EFP, Atmos Dumps) or structural failure

Q Bldg. Show TP of location of the building.

determination aids.

4.0

- .
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O Revision P
12/15/83

pSTRUCTOR NOTES

Objective #4 3. Review PTS concerns in step #7 using figures
Review ext t possibi- from ATP 1210-10

lities IX. SlNMARY:
1

A. Revicw Objectives

1. Use questions to review objectives

B. Review entry to 1210-3 from 1210-1

C. Ask if there are any questions from students
.

1

I,

O

5.0
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Training Content Record
Lesson Course Title Number

O)%-

Lesson Plan Title Number Rev.

ATP 1210-4 LACK 0F HEAT TRANSFER P

Objectives

A. Describe the method of core cooling to be used if neither flain or
Emergency Feedwater is available.

B. State why it is recommeded to run one RCP while on HPI cooling (no
feedwater available) if required subcooling margin exists.

C. Given the following three transient conditions, state the required
OTSG level for each, according to ATP 1210-10:

a. Loss of 250F subcooling margin
b. Reactor coolant pumps on and greater than 250SCM.
c. Reactor coolant pumps off and greater than 250SCft.

D. Define " Pump Bump" with regard to RC pumps.

E. Describe how to verify heat transfer by the OTSG's is established.

F. List the indications of interruption of Natural Circulation and the
actions to be taken to regain N.C.

O
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LIST OF EFFECTIVE PAGES

|

LESSON PLAN TITLE: ATP 1210-4 LACK OF HEAT TRANSFER
i

TRAINING SECTION: OPERATIONS |

f

PAGE REV. DATE PAGE REY. DATE PAGE REY. DATE

1.0' P 12/29/83
2.0 P 12/29/83
3.0 P 12/29/83

4 4.0 P 12/29/83
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n Revision P
U 12/29/18

l
IllSTRUCTOR NOTES

I. TITLE: ATP 1210-4 Lack of Heat Transfer

II. LESSON OBJECTIVES:

A. Describe the method of core cooling to be used

if neither Main or Emergency Feedwater is
i

availabl e.

B. State why it is recommended to run one RCP while

on HPI cooling (no feedwater available) if

required subcooling margin exists.

C. Given the following three transient conditions,

state the required OTSG 1evel for each,

according to ATP 1210-10:

a. Loss of 25 F subcooled margin

b. Reactor coolant pumps on and greater
0than 25 SCli.

c. Reactor coolant pumps off and greater
0than 25 SCM.

D. Define " Pump Bump" with regard to RC pumps.

E. Describe how to verify heat transfer by the

OTSG's is established.

F. List the indications of interruption of Natural
|

Circulation and the actions to be taken to regain i

i

N.C.

III. REFERENCES:

Q A. Current revision of ATP 1210-4, 1210-1

3.0

- - _



. -

O Revision P
12/29/18

INSTRUCTOR fl0TES

B. Babcock and lificox AT0G Part I & II

C. Current revision of ATP 1210-10

IV. fiATERIAL REQUIRED:

A. Student Handout

- B. Copy of ATP 1210-4 for student

V. CLASSR0011 OR AREA REQUIREi1ENTS:

A. Adequate for number of students

VI. TIME: i

A. Hours

VII. INTRODUCTION:

A. Instructor's Name

B. Now that the student has had an opportunity to

review this procedure, we will now study the

procedure in detail tc, examine how the operator

will enter, use and exit this portion of AT0G.

C. This procedure contains the steps from the

Inadequate Core Cooling Procedure which dealt
'

with a saturated RCS. The steps which dealt

with superheated RCS are in ATP 1210-8.

VIII. PRESENTATION:

A. Review entry condition at Step #10 in ATP 1210-1

1. Examine the if/then statement and discuss

how the operator will decide to go to

1210-4. (i.e. what meters / gauges the

operator vill view to make his decision)

4.0
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O Revision P
12mn8

INSTRUCTOR fl0TES

B. Icraediate Actions

1. Review Actions 1 thru 3

Objective #1 2. For Step 2.3, review rule # 1.2 in 1210-10

Objective #8 3. For Step 3.4 explain why we run a RCP with

no ifW/EFW while on HPI cooling,

Define" Pump Bump" as a. avoid PTS concerns

bkr closed for 10 sec. C. Follms Up Actions

1. Review Follow Up Actions 1 thru 16 1

Ob,xtive #D 2. Use Step 8 to explain pump bump criteria

Poins out that a. Old bump criteria from Inadequate Core
i

Cooling procedure had you wait until

could also be doing uncoupling was verified; then only if FW was

steps,in other availabl e,

procedures while b. new criteria attempts to reestablish

waiting 15 minutes natural circ. sooner while previous steps of

procedure establish conditions conducive to
'

heat transfer.

Show TP of Limits and c. Bump operable pumps following Limits and,

Precautions for RCP starts. Precautions for maximum number of restarts.

3. Go to 1210-10 to explain HPI throttling

: Objective #C (rule 1.3) and OTSG 1evel rule (rule 1.6)
Objective #E 4. Discuss method for verifying heat transferi

1

by the OTSG's is established.
|

O 1

L
L

|
!

'

5.0
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O Revision P
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|
1

|
INSTRUCTOR NOTES

See followup action a. Discuss indications of loss of H.C. and

steps 8-10 for operator operator actions to recover.

actions b. Discuss repressurization of RCS during

SBLOCA and the importance of OTSG heat

removal in depressurization of RCS.

c. Review Boiler - Condenser cooling and

how cyclic B-C cooling can occur during

SBLOCAs.

IX. SUfMARY:

A. Review objectives by questioning students

Q B. Review entry from 1210-1 Step #10

C. Ask for question from students

|

O

6.0
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Training Content Record
Leeson Course Title Number

O
Lesson Plan Title Number Raw

ATP 1210-5 OTSG LEAK RUPTURE

Objectives

1. Explain the process of taking the turbine off the line, the necessity of
adhering to this sequence, and the caution regarding bypass valve
operation.

2. Explain why the unaffected OTSG 1evel is raised to 90-95% prior to the
affected OTSG 1evel !;eing raised.

3. List the approved methods for RCS pressure reduction, prior to commencing
the cooldown, and the priority associated with their use.

4. Explain why it is important that SCM be reduced to 25F0 prior to
comencing the cooldown.

5. Give the only condition which allows violation of the fuel pin compression
limit.

6. List the conditions which require isolation of the affected 0TSG.

7. Describe the consequence of allowing the main steam lines to be flooded
b3 with water.

8. Give the limits which must be met to place normal Decay Heat Removal
System into operation.

I
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,
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LIST OF EFFECTIVE PAGES

|

LESSON PLAN TITLE: ATP 1210-5 OTSG LEAK RUPTURE
|

TRAINING SECTION: OFERATOR TRAINING;

:

PAGE REY. DATE PAGE REY. DATE PAGE REY. DATE

1.0 P 12/29/83
'

; 2.0 P 12/29/83
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n Revision P ,

V 12/29/83'

INSTRUCTOR NOTES

I. TITLE: ATP 1210-5 OTSG/ LEAK RUPTURE

II. LESSON OBJECTIVES

1. Explain the process of taking the turbine

off the line, the necessity of adhering to this

sequence, and the caution regarding bypass valve

operati on.

2. Explain why the unaffected OTSG 1evel is

raised to 90-95% prior to the affected OTSG

1evel being raised.

3. List the approved mothcds for US pressure

reduction, prior to commencing the cooldown, and

the priority associated with their use.

4. Explain why it is important that SCM be
0reduced to 25F prior to commencing the

cool down.

5. Give the only condition which allows

violation of the fuel pin compression limit.

6. List the conditions which require isolation

of the affected OTSG.

7. Describe the consequence of allowing the

main steam lines to be flooded with water.

8. Give the limits which must be met to place
|

normal Decay Heat Removal System into operation.

O
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Revision PO 12/29/83*

. INSTRUCTOR NOTES

III. REFERENCES

A. Current revision of ATP 1210-5

B. B&W ATOG Part 1 and Part II

C. S/G Tube Rupture Procedure Guidelines TDR #406,

Revision 3.

IV. MATERIAL REQUIRED

A. ATP 1210-5 OTSG Leak / Rupture

V. CLASSROOM OR AREA REQUIREMENTS

A. Large enough for size of class

VI. TIME:

VII. INTRODUCTION

{} The goal of this lesson is to review ATP 1210-5 OTSG

Leak / Rupture. There will be special emphasis or,

particular steps in the procedure for clarification

purposes.

VIII. PRESENTATION

A. Entry to ATP 1210-5 - Discuss indications of

Tube Leak

1. As directed by other ATP's

B. Tube Leak vs. Tube Rupture

1. Leak: greater than 1 GPM but less than 50 GPit

2. Rupture: greater than 50 GPM

Obj. 5 a. For a tube rupture only violation of the

O

4.0
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Revision PO 12/29/83

INSTRUCTOR NOTES

NOTE: Violation of Fuel Pin Compression is acceptable to

F.P. compression minimize subcooling margin above 25 F.
,

requires engineering

evaluation prior to

next heatup.

C. Review immediate actions - per ATP 1210-5

1. Discuss importance of controlled load

reduction. Minimize risk of a it.S. safety valve

lif ting.

D. Review follow up actions - per ATP 1210-5

Points of emphasis:

Caution and step 3,

Obj. 1 1. Tripping Turbine /Taking Turbine Off Line,

a. Turbine bypass control - must maintain

press. control to prevent lifting of M.S.

Safeties

b. fianual control may be necessary to

prevent lifting of M.S. Safeties

Step 5 2. 0.T.S.G. Level Rule 90 - 95% in effect.

0.T.S.G. Level Rul e a. Raise unaffected generator to 90% - 95%

ATP 1210-10 FIRST.

b. Then raise affected generator to 90% -
,

95% j
1
i

|o
1
' 5.0
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O Revision P
12/29/83

INSTRUCTOR NOTES

Obj. 2. This will allow the operator to*

'

raise OTSG 1evel to 95% with better

control of the RCS cooldown rate.

The unaffected OTSG 1evel should be

raised first while the affected
- OTSG 1evel should be prevented from

boiling dry. The operator can

control one (1) OTSG instead of

trying to raise level in both

OTSG's simultaneously.

c. If I/C thermocouple temperatures are not

decreasing and there is no heat transfer to

the OTSG's, then both OTSG 1evels must be,

raised to 95% simultaneously.

This is allowed per ATP Rule 1.5.

Step 7 3. RCS pressure reduction should be accomplished

Obj. 3 by use of follcwing and in this order.
|

a. Turn off PZR heater and start

pressurizer spray

b. Reduce RCS pressure using pressurizer

vent.

Last because PORY c. Last, if vent is not sufficient the PORY

capacity is greater may be used.

than required-more 4. Plant stabilization before cooldown

Q operator attention to a. Previously the operator Would initiate a

depressurization is required

6.0

_ _ -__ ________ ____ __
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O Revision P
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INSTRUCTOR NOTES

plant cooldown and then establish minimum

subcooling margin. This previous experience

shows that the RCS could not be

depressurized fast enough to maintain a

minimum subcooling margin. Therefore,

emphasize the need to stabilize the plant

and reach the minimum allowance subcooling

margin. Plant cooldown should then be

initiated. i

b. 25 subcooling margin. Minimize

subcooling margin means that primary to

secondary differential pressure is also

minimized, which reduces leakage and offsite

doses, make them even more manageable.

Step 12 5. 0.T.S.G. Isolation Criteria
Obj. 6 a. BWST Level less than 21'

NOTE: Continue steaming Bases: 1) Sufficient level to flood
0until: RCS less than 540 . both steam lines and put about

This is required to 30,000 gallons of water into

maintain secondary press containment for piggy-back mode

greater than 1000 PSI of core injection.

To prevent lifting H.S.

Sa feties.

O

7.0
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Revision PO 12/29/83

INSTRUCTOR NOTES

b. Off-Site Dose Projections of 50 nr/hr

whole body or 250 mr/hr thyroid.

Step 15 & Note 6. If 0.T.S.G. Isolation is required this will
i

result in flooding the applicable M.S. Line.

a. Under emergency conditions this is

acceptable without blocking / pinning of M.S.

hangers.

: Obj. 7 b. Consequence of above:

Engineering evaluation of the structural

integrity of the M.S. lines must be

| performed prior to resuming normal
:

operati ons.

c. Isolation of both OTSG requires going to

; HPI cooling using ATP 1210-9

Step 22 7. Placing Decay Heat Removal in operation at
0Obj. 8 300 is acceptable if the consequences of

I Note: GPUNC evaluation losing forced ficw are acceptable. (I/E No Hot

showed that the DHR Leg Steam Bubbles)

System has the capability;

0to operate at 300 F,

Normal DHR operation

is 275 F.

i IX. SUff1ARY

! Review Objectives

O.

;

1 8.0
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Training Content Record
Lesson Course Title Number

b
Lesson Plan Title Number Rev.

ATP 1210-6 Sf1ALL BREAK LOCA )

Objectives

A. State the condition that requires opening the PORY and the condition
which allows reclosure of the PORV.

B. State the two conditions which allow securing the Emergency Feedwater
System.

C. State the reason for the caution regarding ES component operation
following ES Actuation.

D. Explain why it is preferable to makeup to the BWST rather than go on
RB recirculation.

E. List the criteria for opening containment isolation valves that have
been automatically closed, as stated in ATP 1210-10.

O

,
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; { LIST OF EFFECTIVE PAGES

!

LESSON PLAN TITLE: ATP 1210-6 Sf1ALL BREAK LOCA

; TRAINING SECTION: OPERATI0lls

i

i

PAGE REY. DATE PAGE REY. DATE PAGE REV. DATE;

J

l 1.0 P 12/15/83
1 2.0 P 12/15/83
j 3.0 P 12/15/83
; 4.0 P 12/15/83

5.0 P 12/15/83
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O Revision P '

12/15/83,

: INSTRUCTOR NOTES

I. TITLE: ATP 1210-6 Small Break LOCA
i

II. LESSON OGJECTIVES: <

A. State the condition that requires ope 11ng the

- PORY and the condition which allows reclosure of

the PORY.

B. State the two conditions which allas securing

the Emergency Feedwater System.
4

C. State the reason for the caution regarding ES

component operation following ES Actuation.

({} D. Explain why it is preferable to makeup to the

BWST rather than go on RB recirculation.

E. List the criteria for opening contaimaent

isolation valves that have been automatically

closed,' as stated in ATP 1210-10.

III. REFERENCES:

A. Current Revision of 1210-1, 6, 10
'

B. Babcock & Wilcox ATOG Part I & II

IV. MATERIAL REQUIRED:
.

1 A. Student Handout

B. ATP 1210-1, 6,10

V. CLASSROOH OR AREA REQUIREMENTS:

A. Adequate for number of students

(:)
~

3.0
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O Revision Pv 12/15/83

INSTRUCTOR NOTES

VI. TIttE:

A. Hours

VII. INTRODUCTION:

A. Instructor's Name

B. Now that the student has had an opportunity to

review this procedure we it:11 study it in detail
'

and discuss the entry, use, and exit from this

portion of ATOG. :

VIII. PRESENTATION:

Primarily itsed to A. Reviest entry point to 1210-6 from ATP 1210-2

Q cooldain with step #9 in follmi-up actions

SBLOCA. B. Itnediate Actions

1. Review Action 1 thru 5

Objective #A 2. For step #5 review if/then

C. Follow up Actions

1. P,eview actions 1-27

a. flust not allow RB level to get high

enough to flood inst. (aprox. 6 feet)3

Objective #8 2. For #21 review this criteria (emphasis)

Objective #C 3. Review " Caution" listed just before the #1

follow-up action.

Objective #D 4. Explain the preferance for maintaining HPI

source from BilST vice P,ecirc of RB sunp

O - preveat briasias coata=taatee ater $ato

Aux. building

4.0,

__ . - . - - - - _. - -
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' Q Revision P
12/15/83

:

INSTRUCTOR fl0TES
;

Objective #E 5. Review ATP 1210-10 Guide 2.4

| a. Emphasize that this includes !!U-Y-3,

letdown isolation valve.

I IX. SUtttARY:

A. Review objectives by questioning students

B. Revieu entry to 1210-6 from 1210-2
.

j C. Ask for questions from students
(

)

I

O

f

|

e

O
:
; '

! :

; 5.0
,
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Training Content Record
Lesson Course Title Number

O
Lesson Plan Title Number Rev.

ATP 1210-7 LARGE BREAK LOCA >

Objectives

A. State the emergency core cooling conditions which requires
entrance in to this procedure.

B. State the reason for closing MS-VIA, B, C, and D as follow-up
action.

C. State the action required if only one LPI pump is operating, and
state the minimum required LPI flow in each line.

D. State how RCS cooldown rate would be controlled while on LPI or
DHR, if DC-V2 and 65 are inaccessible or inoperable.

I

_ Responsibility . Signature Title Date

Origination k')] / f}}) [ f),,_ /,, _ ./ O ._- [ , :|1,|54
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LIST OF EFFECTIVE PAGESO .

I LESSON PLAN TITLE: ATP 1210-7 LARGE BREAK LOCA

|
,

'

TRAINING SECTION: Operations

!

PAGE REY. DATE PAGE REY. DATE PAGE REY. DATE:

\ ~_

1.0 P 12/29/83 -

2.0 P ;2/29/83 -

3.0 P 12/29/83
4.0 P 12/29/83
5.0 P 12/29/83
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n Revision P
V 12/29/83

INSTRUCTOR UCTES

I. TITLE: ATP 1210-7 Large Break LOCA

II. LESSON OBJECTIVES:

A. State the emergency core cooling conditions

which requires entrance in to this procedure.

B. State the reason for closing itS-VIA, B, C, and D

as foll ow-up action.

C. State the action required if only one LPI pump

is operating 3 Or.d state the minimum required LPI

flow in each line.

D. State how RCS cooldown rate would be controlled

while on LPI or DHR, if DC-V2 and 65 are

inaccessible or inoperable.

III. REFERENCES:

A. Current revision of ATP 1210-7 Large Break LOCA

B. Babcock and Wilecx ATOG Part I & II

IV. MATERIAL REQUIRED:

A. Student Handouts

B. Current revision of ATP 1210-7 Large Break LOCA

V. CLASSR0011 OR AREA REQUIREftENTS:

A. Sufficient room for number of students

VI. TIME:

A.

O
1

3.0

- .-. _. . - .-- -_ .
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Revision PO 12/29/83

INSTRUCTOR HOTES

VII. INTRODUCTION:

A. The purpose of this ATP is to verify the ECCS

has functioned properly during a large Break
.

LOCA as indicated by both core flood tanks level

decreasing.

VIII. PRESENTATION:

A. Immediate actions
.

Enter procedure 1. Review each verification to be made asking

to cooldown with students for indications used.

large Break LOCA B. Follow Up Actions

1. Review follow up actions and cautions

2. Closing of MS-V-1 A, B, C, and D establishes

containment integrity if an OTSG tube

leakage exists simultaneously with LOCA.

3. If only one LPI train is operating must open

discharge cross-connect valves to assure

minimum flow thru core if only operating

train is also location of break. fiust have :

1000 gpm each leg to assure 1000 gpm to core.

4. If Decay heat closed cooling flow control

valves cannot be used then manually throttle

Decay Heat River Water valve on pump

discharge

O

4.0
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I Revision PO 12/29/83'

'
i

INSTRUCTOR NOTES
|

!

I a. could take several minutes to see

temperature change.a

| IX. SUMARY:
,

4 A. Review Objectives
i

!

,

4

s

O
:
I

t

I

:i

1

4

e

!
!

i

1

0 ,

5.0
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Training Content Record
Lesson Course Title Number

O
' " ' " * " " * " " * * * ' " " '

ATP 1210-8 RCS SUPERHEATED

Objectives

1. Explain how to determine if the RCS is superheated.

2. Explain the reason for the limit of 25-100 psig above OTSG
pressure associated with PORv' opere. tion.

3. Describe the conditions which allow use of the RCS vents; hot
leg, PZR and head.

4. Give the purpose for the High Point Vents and explain why they
connot be relied upon as a means of heat removal.

5. Give the conditions and restrictions associated with operation
of all RB fans and problems associated with post accident fast speed
operation of AH-E-1 A/B/C.

O

i

i

!

_

Responsibility ,) Signature Title Date
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LIST OF EFFECTIVE PAGES

!

|

LESSON PLAN TITLE: ATP 1210-8 RCS SUPERHEATED

TRAINIRG SECTION: OPERATOR TRAINING

__

PAGE REY. DATE PAGE REY. DATE PAGE REY. DATE

1.0 P 12/29/83 -

2.0 P 12/29/83 |
3.0 P 12/29/83
4.0 P 12/29/83
5.0 P 12/29/83
6.0 P 12/29/83

O 7.0 P 12/29/83

i

,

O
!
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2.0

-, _

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



n Revision P i

U 12/29/83 |

INSTRUCTOR NOTES

I. TITLE: ATP 1210-8 RCS SUPERHEATED

II. LESSON OBJECTIVES

1 Explain how to determine if the RCS is

superheated.

2. Explain the reason for the limit of 25-100

psig above OTSG pressure associated with PORY

operation.

3. Describe the conditions which allow use of

the RCS vents; hot: leg, PZR and head.

4. Give the purpose for the High Point Vents

and explain why they connot be relied upon

as a means of heat removal.

S. Give the conditions and restrictions

associated with operation of all RB fans and

problems associated with post accident fast

speed operation of AH-E-1 A/B/C.

III. REFERENCES

A. ATP 1210-8 RCS.Superheated

IV. ftATERIAL REQUIRED

A. Vieugraph Projector

B. Chalk Board and Chalk / White Board and Markers |

C. Transparencies

V. CLASSR00f1 OR AREA RE0VIREt1ENTS

A. Theater Style Arrangement

O

3.0

'
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O Revision P
12/29/83

INSTRUCTOR NOTES

VI. TITE: 2 Hours
|

VII. INTRODUCTION

A. Name

B. Class Rule

C. Lesson presented to review steps outlined in ATP

1210-8 RCS Superheated and discussion supporting

information.

D. Cover Objectives.

VIII. PRESENTATION

A. Review Steps 1 and 2. Emphasize how each step

is verified.

1. Review Step 3

a. Explain why it is necessary to use
,

secondary pressure as indication during

cool down.

2. Review Steps 4, 5 and 6.

B. Follow up Actions

1. Review Step One
*

2. Review Step Two

a. Detail what valid incore readings are

3. Review Step 3 highlighting
|
,

a. Determination of saturation conditions

b. Basis for curves 5 and 6

C. Incore Thermocouple greater than 1400 but

O

r

4.0

.

.. - _ _ _ _ _ - _ . _ __
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(3 Revision P
V 12/29/83

INSTRUCTOR NOTES
'less than 1800 .

l. Review Step 4.1

a. Detail conditions which could cause

steam pressure to go below 150 psig as noted

in caution.

2. Review Stcp 4.2

a. Emphasize need to establish coupling

3. Review Step 4.3

a. Detail location of vents and operation

Remove gases from b. Why are vents used vice PORY at this

RCS while limiting point

{} inventory l oss c. Vents relieve 3 lba/sec each at 2500

approx. gpa 2500 psig psig which is insufficient for heat

'

(to be provided) renoval: .5.4 ffW at 1 hr with 38 int decay

heat level

4 Review Steps 4.4 and 4.5

5. Review Step 4.6

a. Detail cooldoun rate achieved by PORY
.

h. Outline steps in Attachment 1 and
4

actions needed to accomplish it.
! 6. Review Steps 4.6, 4.7 and 4.8

a. 111n. 25 psig above OTSG pressure

maintains primary temperature above

secondary temperature.

O

.

5.0

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



Revision Pg~ss
U 12/29/83

INSTRUCTOR HOTES

b. Max.100 psig ninimizes flourate out the

break while allowing for maximum flow from

ECCS.

UD. Incore Thermoccuples greater than 1800

l. Review Step 5.1

a. Detail RCP starting interlocks and how

to defeat

b. Outline Attachment 2

2. Review Step 5.2

a. Outline actions necessary to accomplish

depressurization

1 Review Step 5.3

a. Review PORY cooldown rate

b. Outline steps in Attachment 1 and

actions needed to accomplish

4. Review Step 5.4

a. Detail location of vents and operation

Decrease RCS prss. to b. Differentiate why PORY used first when

increase flow in from HPI/ incores are greater than 1800 -vice vents0

LPI/CFT's and reduce RCS 5. Review Step 5.5 and 5.6

l eakage a. Detail why RB fans started when greater
0Start all RB fans to than 1800 and not when less than 1800

prevent H2 pockets 6. Review note and basis for 3 percent

iPost accident Hydrogen 7. Reviet Steps 5.7 and 5.8
|

Purge System

6.0

t
- - -- . .
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|

O Revision P
12/29/83

INSTRUCTOR NOTES

a. Detail need to maintain pressure less
1

.

than 150 psi

8. Review Step 5.9 and 5.10

a. Outline steps needed for LPI recirc
I

IX. SUMMARY

A. Emphasize need to establish cooldown rapidly.

B. Differentiate between sequence of PORY and vents.

in procedure.

C. Review exit points in procedure.

D. Review immediate actions.

E. Answer student questions.

O
!

|

,

(:)!

7.0
|
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Training Content Record
|

Lesson Course Title Number |q !b
Lesson Plan Title Number Rev

ATP 1210-9 HPI COOLING / REC 0VERY FROM SOLID OPERATION

Oujectives

1. Explain the significance of the HPI flowrates listed on
Enclosure 1 of the procedure.

2. Explain how Figure 1/1 A of ATP 1210-10 are used in assuring the
RCS pressure / temperature limits are complied with, while on HPI
cooli ng.

3. List, in order, the steps to be taken to make the transition
from HPI cooling to OTSG heat removal mode of operation.

4. Describe the process of establishing a steam bubble in the
pressurizer.

O

Responsibility
3 Signature Title Date
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i LIST OF EFFECTIVE PAGES
1

LESSON PLAN TITLE: ATP 1210-9 HPI COOLING / RECOVERY FROM SOLID OPERATION

TRAINING SECTION: OPERATOR TRAINING
.

! PAGE REV. DATE PAGE REY. DATE PAGE REV. DATE

'

1.0 P 12/29/83
2.0 P 12/29/83
3.0 P 12/29/83
4.0 P 12/29/83

O

i

)

!

.

3

O
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Revision PO 12/29/83

INSTRUCTOR NOTES

I. TITLE: ATP 1210-9 HPI COOLING / RECOVERY FR0ft SOLID

OPERATION

| II. LESSON OBJECTIVES

A. Explain the significance of the HPI

flowrates listed on Enclosure 1 of the procedure.

B. Explain how Figure 1/1 A of ATP 1210-10 are

used in assuring the RCS pressure / temperature

limits are complied with, while on HPI cooling. j
!

{( C. List, in order, the steps to be taken to '

make the transition from HPI cooling to OTSG l

heat removal mode of operation.

D. Describe the process of establishing a steam

bubble in the pressu,rizer.

III. REFERENCES

A. Current revisions of ATP 1210-1, 9, 10

B. Babcock & Wilcox ATOG Part I and II

IV. MATERIAL REQUIRED

A. ATP 's 1210-1 through 1210-10

V. CLASSROOM OR AREA FEQUIREMENTS
.

!
A. Adequate for number of students '

VI. TIME: Hours

VII. INTRODUCTION

A. Instructor's name

O

3.0

|
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Revision PO 12/29/83

INSTRUCTOR NOTES

B. Not that the students have had an opportunity to

review this procedure, we will study it in

detail and detemine has to enter, use and exit

from this portion of ATOG.

VIII. PRESENTATION

A. Revias entry point to 1210-9 from 1210-4

1. Could possibly be entering from 1210-5

B. Immediate Actions :

1. Read thru all steps (1 and 2).

a. Emphasize need to carefully read if/then

statements.

C. Follow Up Actions

1. Read thru all steps (1 - 12)

Objective #A D. Explain the significance of the minimum HPI

f1mirates listed on Enclosure 1.

a. Remove DH

Objective #B E. Explain hms to use Figure 1/1 A of ATP 1210-10

while on HPI cooling.

Objective #C F. Review follow up action 9

1. Emphasize importance of transfer of heat

removal paths.

Objective #D G. Describe the process of establishing a steam

9.1 Do not close bubble in the pressurizer.

RC-V-2: may need a. State caution on page 2 after 9.7.

PORY for pressure IX. Suff1ARY

relief A. Revisi entry to 1210-9.

B. Review objectives by questioning students.

| C. Ask for questions from students.
,

, _ _ , , - . _ - - . _ _ ,,-r- .
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Training Content Record
Lesson Course Title Number

Lesson Plan Title Number Rev

ATP 1210-10 RULES, GUIDES, GRAPHS )

Objectives

A. kithout the use of the procedure, be able to recite the rules
contained in the procedure.

B. Using the procedure, give the plant conditions when each guide
would be used.

C. Using the procedure, explain the bases for each guide and how to
comply with each guide.

D. Explain the bases for the changes in philosophy regarding
feeding a dry OTSG.

A

OV

_
Responsibility

f
Signature Title Date,
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LIST OF EFFECTIVE PAGES
[):

LESSON PLAN TITLE: ATP 1210-10 RULES, GUIDES, GRAPHS'

,

TRAINING SECTI0ft: Operator Training

PAGE REY. DATE PAGE REY. DATE PAGE REY. DATE

i

,

1.0 P 12/29/83
2.0 P 12/29/83
3.0 P 12/29/83
4.0 12/29/83"

'
S.0 P 12/29/83

()

;

,

i
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'
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Revision Pn_- 12/29/83s

INSTRUCTOR NOTES

I. TITLE: ATP 1210-10 Rules, Guides, Graphs

II. LESSON OBJECTIVES:

A. Without the use of the procedure, be able to

recite the rules contained in the procedure.

B. Using the procedure, give the plant conditions

when each guide would be used.

C. Using the procedure, explain the bases for each

guide and how to comply with each guide.

D. Explain the bases for the changes in philosophy

regarding feeding a dry OTSG.

III. REFERENCES:
[)

A. Current revision of ATP 1210-10 Rules, Guides,

Graphs

B. Babcock and Wilcox ATOG Part I & II

IV. MATERIAL REQUIRED:

A. Current revision of ATP 1210-10 Rules, Guides,

Graphs

V. CLASSROOM OR AREA REQUIREMENTS:

A. Suitable for size of class
.

VI. TIME:

A.

VII. INTRODUCTION:

A. Thi.s procedure was created to reduce the

physical size of the procedures the operator

would be required to read while responding to an

emergency.
3.0

- - _ _ _ _. - - - - - -
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INSTRUCTOR NOTES

B. All the information contained in the rules

section should be committed to memory and only a

reminder needed in the ATP used to deal with the

emergency. If you cannot remember the rules

reference is made to ATP 1210-10 when the rule

is being applied. Rules must be followed to
,

assure core cooling.

C. Guides are to be read at the time they apply.

tiemorization is not required but an

understanding is essential. Guides are

procedure steps which are often repeated.

VIII. PRESENTATION:

ASK QUESTIONS A. Rul es

1. Review rules concentrating on when the rule

is applied

B. Guides

Point out new step 1. Review guides giving plant conditions when

in'HPI throttling each is used'.

to open MVP recirc 2. Explain the purpose for each guide

valves when throttling 3. Feeding a dry 0TSG with HFW at a slow rate

below 400 gpm will not induce high tens 11 stresses on the

Emphasize on Note after tubes.

2.6 that only months after

trip or long shut down;

(present plant conditions)

4.0

_ .



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

Revision PO 1 2/29/83

INSTRUCTOR HOTES

a. the concern for the tube sheet to shell

weld is not as significant as tube to

shell delta-T.

b. a slow rate will allow refill to 18"

without undue stress and reduce tube to
|

shell delta - T.

IX. SUffiARY:
.

A. Have several students recite a rule to ensure

they know them.

B. Review objectives stressing required

memorization of rules.

|

i

O

5.0
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:

! ATOG DRILL GUIDE

1. GENERAL DESCRIPTION OF DRILL:;

| Reactor trip fron 100 percent power caused by I & C error.
,

I

|
|

!

|

,

J

2. DRILL OBJECTIVES:
1
'.

A. Proper inplementation of ATOG procedures.'

'

B. Proper utilization of rules and guides in ATP 1210-10 where
i
' applicabl e.

O:
i

I

3. HETH00 0F INITIATION:

|

:

i

O

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

i

|

t

i

4. SEQUENCE OF EXPECTED ACTIONS: |

A. Reactor trip.j

B. Turbine trip.

! C. Carry out 1210-1 Irnediate Actions.
!

D. Carry out 1210-1 Follow-up Actions.
|
<

; E. Attain Stable Hou Shutdown Conditions.
,

! 5. POINT OF TERMINATION:

!
! A. Reactor in stable hot shutdown.
4

O
!

.

t

4

i ,

'
\

t

!

i
i
i

O
|

-
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|
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Stable Hot i
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DAY #1O
Reactor Startup from 10-8 Amps towards Power Level Cutoff
CRD Exercising last 15 minutes of 2 hour time period

1 T.S. Drills for Day #1015 Minute Intervals NON AT0G

Reactor Shutdown from HFP
019% Power - Turbine Trip w/o Reactor Trip ATOG #3.

010% Reactor Trip AT0G #1.

OTSG Tube Leak (30 GPM) 0 HFP AT0G #5 i

l Security Intrusion 0 HFP: AT0G #2
| Loss of MU-P, Manual Rx Trip t

.

Turb. Hdr. Press. Fails Low 0 Rx. Trip.

():

1

I

4

|

1

1
-

:
t

| i

O
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'
|

| DAY #2O
i Reactor Shutdown from HFP to Hot Shutdown (in 1 Hour)
: Rod Exercising 0 HFP
'

Power Reduction to 50% due to CW Tube Leak
| Day #2 T.S. Drills NON AT0G
*

i

Total LOFW from HFP with Loss of SO4 AT0G #6

RCS Leak requiring Plant S/D
Leads to Small Break LOCA.

Stuck Rod on Reactor Trip ATOG #7.

:

RCS Leak Req' g Plant S/D from HFP
Leads to Large Break LOCA AT0G #8.

i

|
i
1

!O

.

O i
'

1

I:
;

i
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!
4

i

!-
t'

O |DAY #3'

!
'

Reactor Trip from HFP '

TBV Setpoint Bias Shift Failure AT0G #9 i.

;

!

; Reactor Trip from 50% Power
With OTSG Overfeed.

With OTSG Tube Rupture (50 GPM) AT0G #10.

4

Total LOFW 0 40% Power
W/0 Loss of SCM AT00 #11.

Steam Line Break 0 HFP,

B OTSG AT0G #12
*

.

4

}

|O
.

i

.

I

{
'

i

'!
t

*

1

i

: O
.
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DAY #4

|

Steam Line Break (A OTSG) '

With overfeed to A OTSG leads to PTS Event AT0G #4.
,

!

| Blackout from HFP with LOFW
| Leads to PORV Cooling, Solid Gas, recovery AT0G #13.

Total LOFW & HPI Leading to RCS Superheat
'

Per Safety /PORY Sticks Open ATOG #14.

:
!

!

:7

.|

I

f

Oi

:

|

!
:

4

4

,

f

!

!

'

,

!

| O
|
.

.
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DAY #5

OTSG Tube Rupture (100 GPM) AT0G #15

Operational Examination
t

i

.

O4

|
|

0
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ATOG TRAINING PROGRAM **"
ttANAr,EMENT EVALUATION CHECK LIST

NemE

B&W Simulator Training

When evaluating the effectiveness of the simulator experience, each reviewer
should identify pmgram strengths and weaknesses and make recommendations for,

improvement. The following items are suggested, but should not be used in any
way to restrict the observations or cor:nents of the reviewers.

1. Does the instructor have documented learning objectives for each exercise?

.

;

,

.

2. How does the instructional staff ensure that trainees participate in the
regulatory required transients?'

O
.

.

. -

_

.

3. Were the operators provided an opportunity to request particular
transients or events be simulated? .

.

|

!
|

|

O .|
'

1

)1.0

. -. . - . . . . .. . .



.

.

.

4. Do the instructors provide effective evaluations of trainee perfomance
against some standard?

s

5. What is the process used by instructors to evaluate individual and team
perfomance on plant operations and transient scenarios?

'

.

d

6. Are the operating team assignments clearly identified and does the groupcomuni,cate effectively?

-

O
.

<

7. Are the trainees given clear instructions on the diffemnce between the '

.
simulator and TMI control rvom/ plant featums?

(

s

O'

2.0
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.

.

8. Are TMI orucedures and technical specifications used, and are trainees
reinforced in the importance of compliance with procedures and operatingQ limits?;

.

U

9. Are exercises conducted in a manner that requires the operator to diagnose
and predict the response of the plant under specific considered or planned
actions or inactions? -

~

O
.

10. Did the instructor create a stressful environment ta observe how theoperator perfoms under stitss?
4

. -

11. Were the trainees required to role-play actions and/or coteaunications with 5
out-of-control-room activities required during simila r evolutions at TMI?

.

3.0

. . _. - - _ _
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t

12. Are logs kept and used in post-transient analysis discussions?

O

!

>

13. During simulated abnormal plant transients, art trainees required to '

identify any E-Plan responses and notifications during any of the
transients which exceed E-Plan action levels?

.

.

1

.

>O
14. Does the instructor stress the r$ethodology of analysis?

.

.

15. Are all team members given a review and analysis of each trtnsient in a
manner which assures that each person understands the impact of their
individual actions? -

.

| O
i

4.0

.
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,
.

16. Am parameters vs. time plots available for review and analysis of plant
transients? If so, am they used effectively?

17. When concerns or problems with THI plant procedums are identified, how is
it documented and GPUN notified? List the items identified during this
Cou rse.

.

O
18. When problems with either simulator hanfware, softwam, or operating

procedures are identified, what system exists to assure that immediate
and/or long tem action is taken to ensum a review and incorporation of
any needed changes? List the items identified during this course.

|
l

.

19. Is them a documented mechanism available to solicit the students' t

comments, ideas, thoughts, and mcommendations associated with both the
specific training / certification session attended and the overall prograr.t? l
Is them a mechanism available to notify GPUN of the corrients?

'

O

5.0

|
|

s
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:

20. What mechanisms exist to evaluate and document the students' perfomance

; O. (both strengths and nieaknesses)? How is this infomation transmitted to
GPUN?

!

i i

!

i

|

|
1

! I
~

t
,

i

l

i

!

.

Other Comments and Observations
.

O
.

*

4

ei

*e

O

G

u.

O
.
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|AT0G Training Program '

STUDENT COURSE CRITIQUE.

Section/ Position

course Title __ Date Location,

Your constrt- .1ve criticis: vill be used to provide the feedback required to more effectively
develop and . valuate training and education progra s.
points detailed so that appropriate action =ay be taken.Please =ake your com=ents on the following

Program.

COMMENTS
Excellent i Verv Good IGood i Fairl Poor

_

i

a. Content I i l i

Fast i OK l Slow
b. Pace i I

High i OK ! Low
c. Level

| |

Good OK | Poor N/Ad. Visual aids
Good OK Poor N/Ai

o. Course handouts
Good 1 OK I Poori N/A[, f. Demonstration

|
Yes No

g. Did exams test the objectives? ~~

Good OK i Poor
h. Instructor (s) preparation

O' . . Your opportunity to interact ,

Good OK Poor

with speakers
_

Good OK Poor'

J. .Your opportunity to interact
i with participants

Ovsrall Excellenti Verv Good IGood OK Poor~

evaluation l i i

Which topic (s) did you find was/were of greatest value to you?a..

.

b. Which topic (s) did you find was/were of least value to you?
.

c. Which topic (s) should be extended?
.

id. Were objectiven covered in class?
!-

.

o. Additional Co=ments

'' sn other side for additional comments)
'This training course should be continued:

-

Highly reco== ended !

;Reco== ended ___ ;Not Recommended

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



AT0G Training Program

()* Student Course Critique

1. Do you feel there are any topics that should be included in the pregram

that were not, or could be included in future requal training?

2. Are there any procedures which you feel should be emphasized more during simulator
or classroom training?

.

*
f

3. Do you feel you could handle a plant transient using the ATOG procedures or that
more procedure training is needed?

O
4. Did the classroom session adequately prepare you to utilize the procedures on

the simulator?
s

5. Are there any unanswered technical questions resulting from the training
program? If there are, please write them down.

O

i

__ ._ .
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j ATTACHMENT 6

1 TMI-1 ABNORMAL TRANSIENT PROCEDURES ( ATPs)
"

VALIDATION / VERIFICATION PROGRAM

f I. Objectives

The objectives of the ATP validation / verification program are:
(1) To verify that the plant proccdures are technically equivalent

to the plant specific guides of the TMI-1 ATOG program.

,
(2) To verify that the procedures are (a) usable in the control

room environment, (b) understandable by TMI-l operators, and'

" (c) that they can be performed with minimum shift staffing of
the control room.

,

To accomplish the first objective, the technical content of the
'

procedures was verified by comparison of the plant procedures with
the plant specific guidelines. The second objective was"

' accomplished through (1) procedure reviews, (2) canparison of the
procedures with the writers guide, (3) simulator exercises, and
(4) control room walk throughs.

1

II. Technical Validation

Over the past two years, the GPUN 34I-l ATOG Implementing Committee
has worked with B&W to prepare the TMI-l Generic ATOG guidelines.
The generic guidelines were converted to TMI-l plant specific
guidelines by the ATOG Implementing Committee. Interaction between
the members of the Committee and B&W helped to ensure that the
technical content of the guidelines would be reflected in the plant

j procedures. As an independent check, a separate review was
performed to compare the TMI-1 plant specific guidelines with the
procedures used in the operator simulator training in January,
1984 Of the comments generated through this review, any comments
affecting plant safety or core coolability were incorporated into
the procedures prior to training. Additional comments will be
resolved and may result in future revisions to the procedures.

III. Procedure Reviews

During the development of the TMI-l ATOG guidelines, various
reviews were performed by the TMI-l ATOG Implementing Committee and
others in the operations, plant engineering, and Technical
Functions groups. In addition, the draft ATPs received further
specific reviews concurrent with preparation of the training
materials and simulator exercises. These reviews covered technical
accuracy, completeness, usability, format, wording, level of
detail, vocabulary usage, and sentence structure and were performed'

by Plant Operations, Plant Engineering, Plant Analysis, Safety -
| Analysis and Plant Control, Human Factors and Systems Engineering

groups. These reviews resulted in several revisions prior to the
approval of the procedures in January,1984.

|

|

i
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IV. Operating Team Reviews

The ATOG Implementing Committee included four individuals who
'

either hold or have held licenses to operate TMI-l including one
Control Room Operator (CRO) who is currently assigned to an
operating cre'... These individuals provided the operator's
perspective during the procedure development and review process..

I Draft procedures were also reviewed by members of the operating
crews who were not assigned to the ATOG Committee. A majority of
the operators including control room operators, shift foremen and

i shift supervisors reviewed the procedures and provided comments to
the committee. During the simulator validation in December, each
procedure was discussed after it was exercised to determine if
there were comments from any members of the operating crews on
technical content, format, or wording.

V. Simulator Exercises
,

'

The ATPs were exercised during the week of December 12, 1983 at the
B&W Simulator in Lynchburg, Va. The crew which participated in the

i evaluation included licensed CR0s, a Shift Technical Advisor and a
'

Shift Supervisor. These exercises were observed by members of the
ATOG Committee and a Human Factors specialist who directed the
conduct of the scenarios and sought feedback from the operators as
they were exercising the procedures on the simulator.

The list of scenarios used during the simulator session are
included in Enclosure 1 tc this attachment along with the ATPs that
were used and evaluated for each scenario. The scenarios, selected
to support operator training, were reviewed by the evaluators as
follows:

(1) All the ATPs were exercised;
(2) Each procedure was tested to ensure it guided the operator in

establishing the correct priorities using the symptoms
approach;

(3) Both single and multiple events were used with multiple
failures occurring concurrently and sequentially;

(4) Some random scenarios were selected which were event
orientated to test the symptom based approach; and

(5) Interfaces between the ATPs and the other plant procedures
were tested.

Comments from the operators and evaluators during the exercises and
critiques resulted in certain changes to the procedures. At the ;

conclusion of the simulator session, the evaluators determined that
the procedures were usable even with the minimum control room shift
staffing and agreed that all portions of the procedures had been
adequately exercised.

-2-

,
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1

In January, members of the ATOG Committee tested the proposed crew
training plan through additional simulator sessions. Comments from
that session were documented in consideration of further procedure,

modification. During the training sessions which follow, operators'

will be encouraged to comment on all aspects of the procedures and
their corrents will be evaluated by Operations management.

,

VI. Writers Guide Validation of Procedures

The abnormal transient procedures were compared with the Writers
; Guide by members of the ATOG committee to verify that the procedure

conformed to the rules delineated in the guide. A separate review
was performed by Human Factors personnel as a separate and
independent validation of the procedure format.

VII. Control Room Walkthroughs

Since the simulator sessions adequately exercised all portions of
the procedures so as to validate procedure usability, control room
walkthroughs were performed only to validate the correlation with
control room hardware. Prior to initial approval of the
procedures, a member of the ATOG Committee reviewed the procedures
in the control room and where a parameter or a control action was
referenced, verified that an instrument / control was available.
Subsequent to this review, a team consisting of a Human Factori

specialist, a licensed Control Room Operator and a Shift Foreman
reviewed the procedures step by step in the control room. At each '

step they evaluated whether an instrument or control was required
i and if it existed. This review further evcluated whether the
; control / instrument was usable, readable and that the scale units

and markings were compatable with the procedure.

Walkthroughs on these procedures will also be conducted for
validation of the control room as a part of the Control Room Design
Review (CRDR) using the tasks defined by the EOPs. These'

walkthroughs will be conducted in the control room to validate that
the changes made as a result of the previously ccmpleted CRDR are
valid for the tasks defined by the E0Ps. A description of the
program was submitted to the MlC on January 16, 1984.

VIII. Future Procedure Changes

Administrative procedure 1043 controls the review and approval of
changes to emergency operating procedures. The required process
assures that procedures receive review and validation based on the

extent of the change to the procedure. The change is reviewed by
operations management for technical content, operability
requirements, effect on safety, and also to determine training
requirements. Procedural changes are also reviewed by operating

i

3_
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crews. All changes to ATPs must be wr.itten in accordance with the
Writ-rs Guide which is implemented as a plant administrative
proc. dure. A review of all procedures is required to be performed
by the Technical FLnctions Division. This review includes a
technical review and a human factors review in order to provide
input as to the extent of validation required depending on the
scope of the change. This process is designed to maintain the
original technical validity and usability of the ATPs.

|

I
l

I
1
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ENCLOSURE 1

SIMULATOR SCENARIOS USED FOR ATP VALIDATION

!

Transient Procedures Used*

| Lc3s of RCPs due to grid upset resulting ATP-1 Reactor trip
3 in reactor trip EP-1202-14 Loss of RCP's

OP-1102-16 Natural Circ.

4 Loss of Feedwater causing reactor ATP-1 Reactor Trip
,

trip. ATP-2 Loss of Subcooling
ATP-9 HPI Cooling

Loss of Offsite Power ATP-1 Reactor Trip

; Loss of One Feedwater pump causing ATP-1 Reactor Trip
reactor trip and stuck open PORV ATP-2 Loss of Subcooling

. ATP-4 Lack of Heat Transfer
'

ATP-6 Small Break LOCA
ATP-9 HPI Cooling

Dropped Rod EP-1202-8 CRD Malfunctions

Loss of Coolant .44 ft2 with ATP-1 Reactor Trip
| both HPI trains available ATP-7 Large Break LOCA

Rod Ejection ATP-1 Reactor Trip
ATP-2 Loss of Subcooling

; ATP-4 Lack of Heat Transfer
ATP-6 Small Break LOCA
ATP-9 HPI Cooling

Repressurization LOCA 1-3/8" Break ATP-1 Reactor Trip
ATP-2 Loss of Subcooling
ATP-4 Lack of Heat Transfer
ATP-6 Small Break LOCA

Small Break LOCA from 100% ATP-1 Reactor Trip
ATP-2 Loss of Subcooling
ATP-4 Lack of Heat Transfer
ATP-6 Small Break LOCA

i

Small Steam Leak - Stuck Open ATP-1 Reactor Trip
Safety Valve ATP-3 Excessive Ccoling

Small Break LOCA with one HPI Train ATP-1 Reactor Trip.
.01 to .02 Ft2 ATP-2 Loss of Subcooling

ATP-4 Lack of Heat Transfer
ATP-6 Small Break LOCA |

ATP-9 HPI Cooling j

|

|
|
!

|

)
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ENCLOSURE 1
Page 2

Reactor Trip with loss of Main Feedwater ATP-1 Reactor Trip
One EFW available after a delay PORV ATP-4 Lack of Heat Transfer
stuck open, loss of all HPI due to fire. ATP-8 RCS Superheated

Normal Reactor Trip - nn failures ATP-1 Reactor Trip

ICS Failure, Loss of RCP while decreasing ATP-1 Reactor Trip
power which caused reactor trip - One ATP-3 Excessive Cooling
feedwater valve failed after trip.

Tube rupture 8-10 gpm initislly ATP-1 Reactor Trip
increasing to 100 gpm, no aux. boiler, ATP-5 OTSG Tube Leak / Rupture
lost MU pump

Steam Leak in Reactor Building with ATP-1 Reactor Trip
reactor tirp ("A" SG level inst line EP-1203-24 Steam Leak
break)

Reactor Trio without Turbine Trip ATP-1 Reactor Trip
ATP-2 Loss of Subcooling
ATP-3 Excessive Cooling

Loss of B MU Pump with RCP Seal ATP-1 Reactor Trip
Leakage ATP-2 Loss of Subcooling

ATP-6 Small Break LOCA

*ATP-10 Rules and Guidelines was used whenever appropriate during the
sessions.


