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Docket No. 50-244
LS05-81-06-122

UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

June 29, 1981

Mr. John E. Maier
Vice President
Electric and Stream Production
Rochester Gas '8 Electric Corp.
89 East Avenue
Rochester, New York 14649

Dear Mr. Maier:

SUBJECT: GINNA - SEP TOPICS XV-l, XV-2, XV-3, XV-4, XV-S, XV-6, XV-7, XV-8,
XV-10, XV-12, XV-14, XV-15$ XV-17 (DESIGN BASIS EVENTS - ACCIDENTS
AND TRANSIENTS)

Enclosed are topic evaluations for the SEP Topics on the accidents and transients
listed above. Evaluations of the remaining events and of the radiological conse-
quences of these events will be issued separately. These evaluations compare
your facility with the criteria currently used by the regulatory staff for licen-
sing new facilities.

Please inform us if your as-built facility differs from the licensing basis as-
sumed in our assessment within 30 days of receipt of this letter.

These evaluations will be basic inputs to the integrated safety assessment for
your facility unless you identify changes needed to reflect as-built conditions
at your facility. These topic assessments may be revised in the future if your
facility design is changed or if NRC criteria relating to these topics are mod-
ified before the integrated assessment is complete.

Si nce rely,

Enclosures:
As stated

Dennis M. Crutchfield, Chi
Operating Reactors Branch No. 5

Division of Licensing

cc w/enclosures:
See next page
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Docket No. 50-244
LS05-81-06-122

t1r. John E. hlaier
Vice President
Electric and Stream Production
Rochester Gas 8 Electric Corp.
89 East Avenue
Rochester, New York 14649

Dear Yir. Maier:

June 29, 1981

g
gpss/(p

i1)'UMECT:

GINNA - SEP TOPICS XV-l, XV-2, XV-3, XV-4, XV-5, XV-6, XV-7, XV-8,
XV-10, XV-12, XV-14, XV-15, XV-17 (DESIGN BASIS EVENTS - ACCIDENTS
AND TRANSIENTS)

Enclosed are topic evaluations for the SEP Topics on the accidents and transients
listed above. Evaluations of the remaining events and of the radiological conse-
quences of these events will be issued separately. These evaluations compare
your facility with the criteria currently used by the regulatory staff for licenoo
sing new facilities.
Please inform us if your as-built facility differs from the licensing basis as-
sumed in our assessment within 30 days of receipt of this letter.

These evaluations will be basic inputs to the integrated safety assessment for
your facility unless you identify changes needed to reflect as-built conditions
at your facility. These topic assessments,may be revised in the future if your .,

facility design is changed or if NRC criteria relating to these topics are mod-
ified before the integrated assessment is corrylete.

Sincerely,

Enclosures:
As stated

Dennis fl. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Licensing
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Docket No. 50-244
LS05-81-06-122

UNITEDSTATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

June 29, 1981

Nr., John E. Naier
Vice President
Electric and Stream Production
Rochester Gas 8 Electric Corp.
89 East Avenue
Rochester, New York 14649

Dear Nr. Naier:

SUBJECT: GINNA - SEP TOPICS XV-1, XV-2, XV-3, XV-4, XV-5, XV-6, XV-7, XV-8,
XV-10, XV-12, XV-14, XV-15, XV-17 (DESIGN BASIS EVENTS - ACCIDENTS
AND TRANSIENTS)

Enclosed are topic evaluations for the SEP Topics on the accidents and transients
listed above. Evaluations of the remaining events and of the radiological conse-
quences of these events will be issued separately. These evaluations compare
your facility with the criteria currently used by the regulatory staff for licen-
sing new facilities.
Please inform us if your as-built facility differs from the licensing basis as-
sumed in our assessment within 30 days of receipt of this letter.

These evaluations will be basic inputs to the integrated safety assessment for
your facility unless you identify changes needed to reflect as-built conditions
at your facility. These topic assessments may be revised in the future if your
facility design is changed or if NRC criteria relating to these topics are mod-
ified before the integrated assessment is complete.

Sincerely,

Enclosures:
As stated

Dennis N. Crutchfield, Chi
Operating Reactors Branch No. 5

Division of Licensing

cc w/enclosures:
See next page
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SEP TOPIC XV-1

TOPIC: XV-1 Decrease in Feedwater Temperature, Increase in Feedwater Flow,
Increase in Steam Flow and Inadvertent Opening of a Steam
Generator Relief or Safety Valve.

15.1.1 5 15.1.2 Excessive Heat Removal Due to Feedwater S stem h1alfunctions

Excessive heat removal, i.e., a heat removal rate in excess of the heat

generation rate in the core, from the reactor coolant to the steam generator

feedwater is caused by one of the following events:

(i) Feedwater system malfunction that results in a decrease in feedwater

temperature.

(ii) Feedwater system malfunction that results in an increase in feedwater

flow.

This group of accidents is analyzed to assure that the consequences of these

moderate frequency events are acceptable as per criteria set by Standard

Review Plan )(SRP) Section 15. l. These two events discussed above are reviewed

separately.

15. 1. 1 Decrease In Feedwater Tem erature

Introduction

Excess heat removal can cause descrease in moderator temperature which increases,

core reactivity, leading to increase in power and decrease in shutdown margin.

The increase in power can result.. in overpressurization of the primary and

possibly lead to clad failures.

An example of excess heat removal by a decrease in feedwater temperature is the

transient associated with the accidental opening of the condensate bypass valve

which diverts feedwater flow around the low pressure feedwater heaters. In the
p ra



g~a-'



event of accidental opening of the bypass valve there would be a sudden

reduction in feedwater. inlet temperature causing an.,increase in subcooling

of the primary. The increased subcooling will create a greater load

demand on the primary and may lead to a reactor trip. The feedwater control

system responds to keep steam generator level constant. However, if the

control system does not function properly, the continued addition of cold

feedwater may depressurize the primary system to the safety injection actua-

tion setpoint. The safety injection signal will isolate the feedwater lines

by venting the supply air to all feedwater control valves causing the valves

to close, trip the main feedwater pumps, and close the feedwater discharge valves.

The auxiliary feedwater system will take over heat removal needs until the

reactor is cooled sufficiently to switch to the residual heat removal system.

Evaluation

Two cases were analyzed in Section 14. 1. 10 of the Ginna FSAR (Reference 1)

to demonstrate the plant behavior in the event of a sudden feedwater tempera-

ture reduction resulting from accidental opening of the condensate bypass

valve. The results were obtained by means of a detailed digital simulation

of the plant including core kinetics, reactor coolant system, and 'the steam

system. Both cases were assumed to occur from full power. 'The two cases an-

alyzed are with automatic control by the rod control system and with no automatic

control.
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A zero moderator coefficient of reactivity was assumed for the uncontrolled

case as this represents the condition where the plant has the least

'uncontrolled capability.'or this case, the analysis showed a fairly

rapid decrease in the reactor coolant average temperature and pressurizer

pressure as the secondary heat extraction exceeds the core power gener-

ation. These parameters are summarized below in Table 1 ~ The fixed low

pressure trip would occur at 1880 psia at about 160 seconds from the initia-

tion of valve opening. There is a considerable margin to DNB because of the

accompanying large reduction in average coolant temperature. The DNBR

at the time of tiip is approximately 1.8.

The automatic controlled case was analyzed with a large negative moderator

coefficient, which also acts to increase power. The core power increases

and so it reduces the rate of decrease in coolant average temperature and

pressurizer pressure. These parameters are tabulated below. The steady

state conditions are reached with a minimum DNBR greater than 1.5. The

plant would actually be tripped from the overpower protection set at

109K power. The trip setpoint used in the analysis is ll8Ã power. The

results of this analysis showed the maximum power attained in this tran-

sient was 1155 power.

7
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TABLE 1

Transient Res onse to 0 enin of

Condensate B ass Valve

Parameters

1. Change in Pressurizer Pressure
at 150 seconds

2. Change in Coolant Average
Temperature at 150 seconds

No Control
~ mod = 0

-450 psi

-38'F

llith automatic
acontrol

mod =-3 .5x10-4

-35 psi

-4.6'F

Conclusions

As part of the SEP review of Ginna, the analysis of excessive heat removal

events was reviewed against the specific criteria of Standard Review Plan

(SRP) Section 15.1. Deviations from specific criteria are noted below:

1. The above analysis was made without reference to the specific computer

code used for such analysis.

2. The transients were assumed to occur from full power for this analysis.

According to SRP Section 15.1, the analysis should be done for the re-

actor initially at 1025 of the rated core thermal power to account for

a 2X power measurement uncertainty.

3. The ana1ysis does not justify that the transient associated with the

accidental opening of the condensate bypass valve is limiting.

However, the above deviations do not pose a safety problem since
this event is bounded by the analyses performed for cycle 8 reload
(Ref. 2).



15. 1.2 Increase in Feedwater Flow

Introduction
'l

The addition of excess feedwater is another means of increasing core power

above full power. The overpower-overtemperature protection prevents any power

increase which could lead to a DNBR less than 1.30.

Evaluation

The consequences of a step increase in feedwater flow to one steam generator

from zero to full power flow at no load were analyzed in the Ginna FSAR (ref. I).

The calculations were based on conservative assumptions of constant feedwater

temperature of 70 F, the most negative reactivity moderator coefficient assumed

at the end of life. These calculations assume no credit for heat capacity of

the 'reactor coolant system and steam generator shell thick metal. The maximum

reactivity insertion rate was calculated to be 4. 1 x 10 4 which is less than

the maximum reactivity insertion rate analyzed for rod withdrawal fr'om startup

condition. If the accident occurs with the plant just critical at no load,

the reactor will be tripped by the power range neutron flux level trip low

setting set at approximately 25K. There'is a large margin to ONB for the above

calculated reactivity insertion rate.

The addition of cold feedwater after a reactor trip is interrupted by the

actuation of safety injection on low pressurizer pressure and level. The

safety injection signal will trip the main feedwater pumps and close the feed-

water pump discharge valves as well as close the main feedwater control valves.

The licensee has evaluated the accidental opening of both feedwater control valves

at full power. The consequences of this event were found to be less severe



than those resulting from the opening of the condensate bypass valve at full
power as described in Section 15. l. l.

Conclusions

As part of SEP review of Ginna this topic has been evaluated against the

criteria of SRP Section 15. 1 and found to generally conform with the require-

ments of the SRP. The consequences of this event are bounded by those of

Section 15.1.1.

15. 1.3 Increase in Steam Flow

Introduction

A radid increase in steam generator steam flow causes a power mismatch between

the reactor core power and the steam generator load demand. The reactor control

system is designed to accomodate a lOX step load increase and a 5Ã per minute

ramp load increase without a reactor trip in the range of 15 to 1001 full power.

Any loading rate in excess of these values may cause the reactor to be tripped

by the reactor protection system. If the load increase exceeds the capability

of the reactor coolant system, the transient is terminated in sufficient time to

prevent the DNBR from decreasing below 1.3. An excessive load increase event

could result from either an adminstrative violation such as excessive loading

by the operator or an equipment malfunction in the steam bypass control or

turbine speed control. In case of excessive loading by the operator or by

system demand, the turbine load limiter limits maximum turbine load to 100% rated ;
/

load.

During power operation, steam bypass to the condenser is controlled by. reactor

coolant conditions, i.e., abnormally high reactor coolant temperature indicates
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a need for steam bypass. A single controller malfunction does not cause

steam bypass because an interlock is provided which blocks the control signal

to the valves unless a large turbine load decrease has occurred.

Increases in steam load to more than rated load are analyzed as steamline

ruptures in FSAR. However, the reactor protection system will trip the

reactor in time to prevent DNBR less than 1.30, regardless of the magnitude

or rate of load increase.

Evaluation

Two cases have been analyzed in the FSAR to demonstrate the plant behavior

in the event of excessive load increase. Both transients were assumed

to occur from full power. These transients are (a) without automatic

control and (b) with automatic reactor control. " A zero moderator co-

efficient of reactivity was assumed for both cases which represents

theaondition where the plant has the least uncontrolled transient capa-

bility. The FSAR has presented results for 10% step increase in turbine

load with and without automatic control. The results are similar but not

as limiting as those of condensate bypass valve opening discussed in

Section 15.1.1.

Without automatic control, the reactor coolant average temperature and

pressurizer pressure decrease rapidly,- as the secondary heat extraction

exceeds the core power generation. The fixed low pressure trip occurs

at about 150 seconds. At that time, reactor coolant temperature decreases

by 45'F and pressurizer pressure decreases by .520 psi. There is a con-

siderable margin to DNB because of the accompanying large reduction in

coolant average temperature. The DNBR at the time of trip is approximately

1.8. The core power level remains essentially constant at full power.



The second case with automatic reactor control functioning is presented in

the FSAR. The core power increases to about 112% of full power in 55 seconds

before it levels off at 110Ã power at about 90 seconds. The increase in

core power reduces the rate of decrease in coolant average temperature

and pressurizer pressure. The average coolant temperature decreases by

3.3'F in about 30 seconds and then increases steadily showing an increase

of 1'F at 100 seconds. The pressurizer pressure drops by 38 psi at 30

seconds and then increases sharply as much as 50 psi above normal pressure

at 65 seconds. With no trip actuation steady state condition are reached

with a minimum DNBR greater than 1.66.

Conclus"on."

The excessive load increase considered in this section will cause no radio-

active release. Both transients show the same general behavior. A core

power increase is accompanied by an average coolant temperature decrease

and without a power increase there is a larger reduction in coolant aver-

age temperature. This has the effect of maintaining considerable margin

to a limiting DNBR of 1.30.

As part of SEP review of Ginna this topic has been evaluated against the criteria

of SRP Section 15.1.,3, and found to conform with the requirements of the SRP.

15. 1.4 Inadvertent 0 enin of Steam Generator Relief/Safet Valve

Introduction

A rupture of a steam pipe is assumed to include any accident which results in

an uncontrolled steam release from a steam generator. The licensee has analyzed

the effects of relief-safety valve opening as part of the spectrum of steam line
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break. This particular event of inadvertent opening of the valve was consi-

dered as small line break in the FSAR (ref. 1). Since this transient is one

of six limiting transients considered by the licensee, it was also reanalyzed

for cycle 8 reload (ref. 2).

Evaluation

The transient analysis for the cycle 8 reload of the Ginna plant with

Exxon Nuclear Fuel was performed using the Exxon Nuclear Plant Transient

Simulation Hodel for Pressurized Water Reactors (PTS PWR 2'). The PTS PWR

2 code is a digital computer program developed to model the behavior of

pressurized water reactors under normal and abnormal operating conditions.

The analysis was done for a steam release rate of 273 lbs/sec assuming one

loop operation at hot shutdown condition. The flow rate is based on the

release from a steam generator safety valve since the safety valve was

determined to have the largest venting capacity of any of the steam system

valves in question. The minimum capability for boron injection was assumed

corresponding to the most restrictive single failure in the safety injection

system.

Additionally, the licensee assumed offsite power remains available and

the most reactive control rod would remain withdrawn from the core.

The small steamline break analysis showed that the worst expected shutdown

margin at the end of cycle 8 is adequate to prevent return to criticality
during such an event. The results presented in Reference 2 show the pressur-

izer pressure drops by 1300 psi in 180 seconds following steam line break;

At that time, the reactor coolant temperature drops by approximately 80'F.

Following the break, the maximum reactivity occurs at 175 seconds but does

not reach criticality.
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The Ginna plant would be protected from unacceptable consequences of this

accident by several design features. The safety injection system would

supply borated water and insert negative reactivity to the system. A low

'ressurizerpressure signal initiates the safety injection system. Bora-

ted water starts entering the injection lines after the pressurizer pressure

has come down to the shutoff head (1400 psia)of the injection pumps. Bora-

ted water from the safety injection system reaches the core in 175

seconds. Provisions for isolation of the main steam system and

feedwater system would reduce the severity of the accident by limiting

the cooldown.

Results of the licensee analysis showed that the core does not go critical

after the inadvertent opening of a steam generator safety valve.

The staff's review of this event is included in Amendment 19 to POL

License No. DPR-18 (Reference 3). The review states that the consequences

of a steam line break are acceptable for large break even though the plant

would return to criticality. The small steam line break does not return

to criticality. The staff has reviewed the PTS PWR 2 code and found its
use acceptable (Ref. 3) for determining margins to the peak linear heat

generation rate and departure from nucleate boiling design limits.

Conclusions

As part of the SEP review of Ginna, the analysis has been reviewed

against the criteria of SRP Section 15.1.4. Based on our review of
initial conditions and assumptions in the analysis, we conclude that the

licensee analysis is in conformance to licensing criteria.



REFERENCES
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SEP TOPIC XV-2

TOPIC: XV-2 Spectrum of Steam System Piping Failures (PNR)

Steamline Break Inside Containment

Introduction

A steamline break in the secondary system results in an initial increase in

steam flow which increases heat removal from the primary coolant system. This

increased heat removal from the reactor coolant system causes a reduction in

the coolant temperature and pressure. Reactor power incr eases because of the

negative moderator temperature coefficient of reactivity feedback from the

cooldown. This cooldown results in an insertion of positive reactivi,ty, which

could cause a return to criticality even after the reactor is scraraned. If the most

reactive rod is assumed stuck in the withdrawn position there is an increased

possibility that the reactor will become critical'and return to power without

the addition of negative reactivity to the core.

Evaluation

Assuming the most pessimistic combination of circumstances which could lead

to power generation following a steam line break, the core is ultimately

shut down by the boric acid in the Safety Injection System. The following

systems in the Ginna plant provide the necessary protection to mitigate the,

consequences of a steamline rupture:

(l) Safety Injection System actuation on a) two out of thr ee pressurizer

low pressure signals, b) two out of three low pressure signals in any

steam line, and c) two out of three high containment pressure signals.
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(2) Reactor trip upon receiving high neutron flux signal, overtemperature

aT signal, or upon actuation of the safety injection system.

(3) Redundant isolation of the main feedwater lines. In addition to

the normal control action which will close the main feedwater valves,

any safety injection signal will rapidly close all feedwater control

valves, trip the main feedwater pumps, and close the feedwater pump

di scharge val ves.

(4) Trip of the fast acting steam li'ne isolation valves designed to close

in less than 5 seconds with no flow on (a) one out of two high steam

flow signals in that steam line in coincidence with any safety injection

signal, and (b) two out of three high containment pressure signals.

Each steam line has a fast closing isolation valve and a check valve. These

four valves (two for each steam generator) prevent blowdown of more than one

steam generator for any break location even if one valve fails to close.

A spectrum of pipe breaks with various combinations of break sizes and initial
plant conditions was analyzed in Reference 1. The following seven combinations

were considered:

(A) Complete severance of a pipe outside the containment, downstream of

the steam flow measuring nozzle (1.4 ft2) at initial no lo'ad conditions

with offsite power available and two loops in. operation.

/
(B) Complete severance of a pipe inside the containment (4.37 ft2) at the

outlet of the steam generator at initial no load conditions with outside

power available and two loops in operation.
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(C) Case (A) above with only one 'loop in operation.

(D) Case (B) above with only one 'loop in operation.

(E) Case (A) above with loss of offsite power simultaneous with the

steam break.

(F) Case (B) above with loss of offsite power simultaneous with the steam

break.

(G) A break equivalent to steam release through one steam generator safety

valve with offsite power available.

All above cases assumed initial hot shutdown conditions with the rods inserted

(except for one stuck rod) at time zero. The steamline break at hot zero

power condition is the worst case since the steam generator secondary side

water inventory is maximum at this time, prolonging the duration and increasing

the magnitude of the primary loop cooldown.

The analysis did not specifically account for auxiliary feedwater. However,

the steam generator heat transfer code, using constant heat transfer coefficients,

continued to calculate heat transfer from the primary to the secondary side

after the broken steam generator had been estimated to be empty. If auxiliary

flow was specifically accounted for, its effect would be negligible during

the initial portion of the transient and would have minimal effect during

later portions of the transient since by the time the broken steam
gener-'tor

empties, the total system reactivity is negative and core power is de-

creasing.
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'The limiting case based on the results of previous analysis (Reference 1)
e

was identified and analyzed for cycle 8 reload (Reference 2). The latest

analysis (cycle 8) considered the double ended guillotine rupture of a steam

line inside containment. The analysis of the limiting MSLB was performed using

the PTS PWR 2 (Reference 3) code for a break at hot standby conditions with

offsite power available. Major assumptions include taking credit for minimum

boron injection capacity and assuming the most reactive control rod stuck out

of the core on reactor scram.

The results of the analysis indicate. the plant reaches a peak average core power

of 22K of rated power approximately 90 seconds after accident initiation. The

minimum DNBR, determined using the modified Macbeth critical heat flux correla-

tion, was 1.58.

The main steamline break analysis was reviewed and approved by the staff
(Reference 4) without generic approval of the analytical methods. 'pproval
of the plant specific analysis recognized the margin to DNB and the conserva-

tism of the scram characteristics assumed in the analysis.

The effects of a postulated MSLB on other systems consistent with the

intent of APCSB 3-1 and MEB 3-1 is addressed in SEP Topics III-5A and III-5B.
Analysis of the containment response to a postulated MSLB, which may require
an analysis considering different principal assumptions and/or single failures
is considered under SEP Topics VI-2D and VI-3.

Conclusions

As part of the SEP review of Ginna, the MSLB analysis was reviewed '.against
the'riteriaof SRP Section 15. 1.5. The initial conditions, core kinetics,
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power level, and operating conditions have been reviewed and found to generally

conform with the requirements of the SRP.

Steamline Break Outside Containment

Introduction Evaluation, and Conclusions

The rupture of a steam line break outside containment has been determined by

the licensee (Reference 1) to have less severe consequences on the primary

system than a MSLB inside containment. This is due to the fact that the

steamlines have nozzles located inside containment. The normal function of

the nozzles is to measure steam flow, but under accident conditions, the

nozzles act as f'low restrictors for breaks outside containment. By limiting

the flow rate from the broken loop steam generators for outside containment

pipe breaks, the nozzles reduce the cooldown of the primary system.
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TOPIC XV-3: LOSS OF EXTERNAL .LOAD, TURBINE TRIP, LOSS OF CONDENSER VACUUM,

CLOSURE OF MAIN STEAM ISOLATION V LVE BWR, ND STE M PRESSURE

REGULATOR FAILURE CLOSED

LOSS OF EXTERNAL LOAD

Introduction
RI

Loss of external electrical load, due to a spectrum of electrical system condi-
tions, is effected by the opening of the main generator breaker. The plant
design does not provide a direct reactor trip from the breaker opening circuit.
In the event of total loss of the electrical load the reactor will be tripped
by high pressurizer pressure or high pressurizer level signal in the reactor
trip'system.

Review Criteria

The review criteria for the transients, such as loss of load, that result in
an .unplanned decrease in heat removal by the secondary system are presented in
the SRP Section numbered 15.2.1, 2, 3, 4, 5.

Evaluation

The licensee has performed analyses of bounding conditions for total loss of
load at beginning-of-life and end-of-life of the core (Ref. 1). The initial
conditions include reactor power, coolant temperature and pressure all at max-

imum values with the plant at full power (102%%d) whi:ch leads to maximum power
difference and minimum margin to core protection limits at the initiation of
the loss of load.

First, the reactor control system was assumed in the normal automatic mode with
the control rods in the minimum incremental worth region and the most reactive
rod held out of the core. The steam bypass to the condenser was assumed un-
available while credit is taken for the effects of the pressurizer spray and
relief valves in reducing or limiting coolant pressure, thus delaying the high
pressurizer,'pressure reactor tr ip. Credit is also taken for the effects of
control rod insertion by the reactor control system.

The results of the analysis, with the reactor in automatic control, indicate
that the integrity of the core is maintained by high pressurizer pressure
reactor trip in 12 seconds with peak pressure of 2511 psia and a minimum DNB

ratio of 1.83, reached in 13 seconds. However, the licensee's analysis and
results are limited to plant response only during the transient. A single
failure in the systems required for the long,,term mitigation and decay heat
removal from.,the core is not identified.

The licensee was requested to provide a single failure analysis to determine
the limiting failure concurrent with a turbine trip (Ref. 2), that may affect
the ability of '%he plant to mitigate the consequences of the transient. The
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turbine trip event bounds the loss of load event, and therefore, the analysis
with the worst single failure should demonstrate the adequacy of the plant
design to mitigate the consequences of the loss of load transient.

The licensee has reported (Ref. 3) that a single failure analysis is not avail-
able and that the objective of the turbine trip transient analysis is to show
that the primary pressure relieving devices can limit the pressure to accept-
able levels, and that no core damage occurs during the transient.

The SEP staff evaluated the ability of the Ginna plant to reach safe shutdown
assuming a loss of offsite power and a single active failure under Topic VII-3.
Once the transient effects of overpressurization are over,.the results of the
above evaluation can be applied and the single failure criterion of the SRP,

satisfied.

The licensee has also analyzed the loss of load transient with the plant oper-
ating at full power in manual control. Credit is not taken for control rod ; .

insertion, pressurizer spray, relief valves or steam bypass.

The results of this analysis, with the reactor in manual control, indicate the
reactor also tripped by high pressurizer pressure with peak pressure of 2415
psia. The minimum DNB ratio is not reported, however, it is greater than 1.3
based on a comparison with the case of automatic control.,

Conclusions

As part of the SEP review for Ginna we have evaluated the analysis of the loss
of external load and the licensee's response to our request for additional in-
formation (Ref. 3) against the criteria of SRP Section 15.2.1. Based on this
evaluation we conclude that the criteria are satisfied.

TURBINE TRIP

Evaluation

The licensee has performed an analysis of the consequences of an instantaneous
tunbine trip by closure of the turbine stop valves. However, the event is
identified as a loss of load transient (Ref. 3).

The turbine trip event is different from the loss of external load in that the
fast closure of the turbine stop valves causes an abrupt interruption of steam
to the turbine, creating a more severe overpressure condition in the~.primary
system.
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The licensee has analyzed the turbine trip transient with the plant operating
at full power (102%) and in manual control. Credit is not taken for pressur-
izer spray, relief valves or steam bypass to the condenser.

The results of the analysis indicate that the reactor is tripped by high
pressurizer pressure reactor trip in about 12 seconds, the mimimum DNB ratio
1.83 is reached in about 13 seconds and the pressurizer reaches a pressure of
2511 psia following the reactor trip. These results are very conservative for
this plant since the licensee has in place a simultaneous turbine trip-reactor
trip (anticipatory trip) associated with turbine stop valve closure. The
reactor trip, therefore, would be effected in less than one second following
turbine trip, as opposed to the 12 seconds assumed in the analysis, and would
result in less severe conditions to the core and,<vessel.

The discussion presented under I''oss of External Load on single failure consid-
erations is also applicable to this event.

Conclusions

As part of the,'.SEP review for'inna we have evaluated the analysis of turbine
trip and the licensee's response to our request for additional information
(Ref. 3). Based 'on this evaluation we conclude ",that the criteria of SRP Section
15.2.1 are met.

LOSS OF CONOENSER VACUUM

Evaluation

Loss of condenser vacuum can be effected from fa~il,ure'iof the circulating water
system or excessive air leakage through tunbine gland packing. In the event of
loss of condenser vacuum the turbine will be tripped and therefore this event
is bounded by the turbine trip event coincident with loss of condenser vacuum.

Conclusions
II

A turbine trip event coincident with loss of condenser vacuum has been analyzed
by the licensee and the results of the analysis have been evaluated against thecriteria of SRP Section 15.2.1. Our conclusions are included in the evaluationfor the turbine trip event.



P v

III yf

F II )ll
F

I F I I F



XV-3

„'.'REFERENCES

(1) XN-NF-77-40, "Plant Transient Analysis for the R. E. Ginna, Unit 1,
Nuclear Power Plant," November, 1977.

(2) Letter from D. Ziemann (NRC) to L.D. White (RGIIE) dated February 25, 1980.



~ ~

I
I

h

I



I
TOPIC XV-4: LOSS OF NON-EMERGENCY A-C POWER TO THE STATION AUXILI'ARIES

Introduction

Loss of all a-c power to station auxiliaries, while the plant is at power, will
cause loss of main feedwater and thus, loss of capability of the secondary
system to remove heat generated in th'e primary: Additional power generation,
however, will be abruptly interrupted as the reactor is tripped by a fast under-
voltage or underfrequency reactor trip signal, generated from loss of a-c power.
Forced coolant Icirculation .in the primary will also be interrupted, as a result
f1 fd «1 1 '~pp 1 1 1 1 1dd

to be relied upon to carry the coolant through the steam generators for removal
of the core decay heat. Therefore, a,source, of feedwater (auxiliary) will be
required to be made available to remove the decay heat. A source of primary
coolant make-up supply may also become necessary to maintain the required in-
ventory level in the primary, if inventory is lost from actuation of pressur-
izer relief valves;

Evaluation

The licensee has performed an analysis of the consequences of loss of all a-c
power to the station auxiliaries (Ref. 1). The analysis assumes the loss of
normal feedwater on the secondary side a'nd loss of forced circulation of, the
primary coolant. Both normal feedwater and forced circulation are supplied
motive power by the non-emergency a-c power system. Hence, loss of that power
supply results in the loss of both systems.

The principal discussion on the methoddof analysis for this transient appears
in the analysis for loss of normal feedwater (Ref. 1). In that analysis the
loss of feedwater is assumed coincident with natural circulation in the primary
coolant system.

The initial conditions for thecan'alysis include the reactor at full power and
the steam generators at the lowest water level during reactor trip. The steam
bypass to the condenser was assumed unavailable and credit is taken for only
one motor driven auxiliary feedwater pump actuated automatically one minute
after the event.

The results of the analysis indicate that following reactor trip and turbine
trip,',the.-steam'generator,'ater level will not reduce below the level at which
sufficient heat transfer area is available to dissipate core decay heat with-
out water relief from the primary relief<,, or safety valves.

Conclusions

As part of the SEP review for Ginna the analysis has been evaluated against the
criteria of SRP Section 15.2.6 and we have concluded that it is in conformance
wi th these ciiteri a.
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SEP TOPIC XV-5

TOPIC: XV-5 Loss of Normal Feedwater Flow

Introduction

A loss of normal feedwater could be caused by pump failures, valve malfunctions,

or a loss of offsite power. The result of this loss of feedwater flow would

be increasing reactor coolant temperature and pressure due to a decrease in

heat removal and decreasing water level in the steam generator. If the reactor

were not tripped during the accident, fuel damage could possibly occur from a

sudden loss of heat sink.

Evaluation

Reactor protection is provided by (a) trip on low steam generator water level,

(b) trip on steam flow-feedwater flow mismatch in coincidence with low

water level in either steam generator, (c) two motor driven auxiliary feedwater

pumps, and (d) one turbine driven pump. The motor driven pumps are automatically

initiated by 2 of 3 low-low steam generator level in either steam generator,

trip of both main feedwater pumps, or safety injection initiation. The steam

admission valve to the turbine driven pump is automatically opened on 2 out

of 3 low-low water level in both steam generators'r loss of voltage on both.'I

4kv buses. Ginna also has a standby auxiliary feedwater system (SBAFWS) with ,.

two motor driven pumps which are powered from emergency buses. The SBAFWS

is manually actuated. The motor driven auxiliary feedwater pumps are supplied

by the diesel if a loss of .offsite power occurs and the turbine driven pump

utilizes steam from the secondary systems.
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The analysis, as discussed in the FSAR, has been performed to show that following

a loss of normal feedwater, the auxiliary feedwater system is adequate to

remove stored and residual heat to prevent water relief through the pressurizer

relief valves. Conservative initial conditions (102/ initial power, low steam

generator water level, only one motor driven auxiliary feedwater pump available

at one minute after the accidents, and low heat transfer coefficient in the

steam generator) wen assumed.

The results of the analysis in the FSAR indicate that at no time is the tube

sheet uncovered in the steam generator receiving auxiliary feedwater flow and

at no time is there water relief from the pressurizer. The capacity of one motor

driven auxiliary feedwater pump is such that the water level in the steam

generator being fed does not recede below the lowest level at which sufficient

heat transfer area is available to dissipate core residual heat without water

relief from the primary system relief or safety valve.

Conclusions

As part of our SEP review for Ginna the analysis has been evaluated against

the criteria of SRP section 15.2.7 and found to generally conform with the

requirements of the SRP.

This event is bounded by the analysis performed for loss of Non-Emergency A-C

power to the station auxiliaries (SEP Topic XV-4).



TOPIC XV-6: FEEDWATER SYSTEM PIPE BREAKS

Introduction

A feedwater line break can result in either a reactor system cooldown (such
as that from a steamline break) or a reactor coolant system heatup (by re-
ducing feedwater flow to the affected steam generator). Feedwater break
cooldowns would be less severe than those analyzed in the steamline rupture
analysis. Thus, the analysis has been performed to demonstrate that the sys-.....
tem is capable of sustaining a feedwater line rupture under initial condi-.
tions and assumptions which result in the most severe heatup of the primary
system.

Evaluation

The licensee performed an analysis of a heatup resulting from a feedwater line
rupture in Reference l. lhis event was not part of the original licensing';
basis for this facility, which was submitted in the FSAR (Ref. 2).

The primary system 'transients resulting from the hypothetical double ended
rupture of a main feedwater line bias analyzed. Conservative initial condi- J

tions (102K,initial power, only one motor driven auxiliary feeds>ater pump ~

available at ten minuteC after reactor trip to allow sufficient time for oper-
ator realignment of the auxiliary feedwater system i.e., isolation of AFW to
the affected steam generator, a conservative core residual heat generation, a
zero quality blowdown, low heat transfer coefficient, reactor trip after all
steam generator liquid emptied) were assumed.

Reactor protection in the event of a feedwater line break is provided by (a)
reactor trip, (b) two motor driven auxiliary feedwater pumps, (c)'ne turbine
driven auxiliary feedwater pump, and (d) a standby auxiliary feedwater system
(SBAFWS) with two motor driven pumps which are powered from emergency buses.

, The SBAFWS is manually actuated. The motor driven auxiliary feedwater pumps
are supplied by the diesel if a loss of offsite power occurs and the turbine
driven pump utilizes steam from the secondary systems.

The results of the analysis in Reference 1 demonstrated that';under the severe-
ly limiting assumptions used to maximize the time delay to reactor trip and
minimize heat removal from the steam generator blowing down, the system is
capable of removing decay heat following .the blowdown without exceeding the
safety limit for reactor coolant system pressure. Maximum reactor coolant pressure
remains 'below 2600 psia which is well below the SRP Section 15.2.8 guidelines
of 1105 of design pressure since the design pressure of Ginna is 2500 psia.
Assuming one of the motor driven 'pumps fails to operate and neglecting the J
pumping capacity of the turbine driven auxiliary feedwater pump., ~~the energy
removal capability of the secondary system exceeds the residual energy gen-
erati'on in the primary system within 30 minutes of the occurrence of the
assumed rupture. At nottime does the reactor coolant thermal expansion rate
exceed the pressurizer safety valve capacity. Therefore, no overpressurization
of the reactor coolant system will occur. Total discharge of liquid from the
reactor coolant system through the pressurizer safety valve is 1394 ft due to
thermal, expansion, or less than 25K of the initial reactor coolant system .'i
liquid volume. Therefore, the core remains flooded.
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The!licensee.has indicated that the MARVEL code was used for this analysis,
although the specific revision was not known. The MARVEL code has been used
extensively by Westinghouse for plant transient analysis.'he code is still
under staff review, however, the staff has previously accepted results ob-
tained with this code in licensing actions.

Conclusions

As part of our SEP review for Ginna the analysis has been evaluated against
the criteria of SRP Section 15.2.8 and found to genenally conform with the re-
quirements of the SRP, Therefore,,the staff concludes that the analysis of
this event is acceptable,
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TOPIC XV-7: REACTOR COOLANT PUMP ROTOR SEIZURE AND REACTOR COOLANT PUMP

SHAFT BREAK

LOSS OF FORCED COOLANT FLOW

Introduction

Th 1 ff 1 f1 i 1 1 'h 1 p 11'd
complete loss-of-coolant flow. A loss of forced coolant flow could result
from mechanical or electrical failures in one or both of the reactor coolant
pumps or from failures in the power supply to the pumps. A decrease in react-
or coolant flow while the reactor is at, power would result in a degradation of
core heat transfer and an increase in the primary coolant temperature due to
reduced heat transfer in the steam generators. This increase in primary cool-
ant'emperature could result in DNB and subsequent fuel damage if adequate
safety features are not provided.

Evaluation

The licensee provided the latest analysis for a loss of forced coolant flow
event in Reference 3. This analysis, performed using the PTSPWR2 code, (Ref. 1)
considered only the case of two pumps coasting down which was determined to be

the limiting case from the results of previous analysis (Ref. 2). The. licensee
assumed beginning-of-cycle values for the moderator and fuel coefficients with
a factor of 1.2 applied to the Doppler coefficient. The most reactive rod was
assumed stuck out of the core following reactor scram.

The Ginna plant is protected against the iconsequences of this event .by the
reactor protection system which scrams the reactor dn a variety of signals which
are specifical.ly related to the loss of forced coolant flow. The reactor trips
of special interest are the reactor trip on either undervoltage or underfrequen-
cy at the bus supplying power to the pumps and the reactor trip on low flow.
The low flow trip is designed, for most Westinghouse plants, to provide suitable
protection in the event of the loss of a single reactor coolant pump. The
undervoltage/underfrequencyLscram signal provides additional protection in. the
event both pumps fail since the signal would be generated more quickly than, the
low flow derived signal. The licensee, however, has conservatively assumed in
the analysis that the reactor scrams on the low flow signal.

The results of the analysis indicate a minimum DNBR of 1.61 is reached 4.7
seconds after the accident initiation. The staff approved the analysis per-
formed by the licensee (Ref. 3) in Reference 4. As part ofi;this evaluation the
staff also approved the consideration of only the case where both pumps are
assumed to coast down.

Conclusions

As part of the SEP review of Ginna we have reviewed the analysis of a loss of
forced coolant flow against the specific criteria of SRP Section 15.3 1. We

conclude that the acceptance criteria are satisfied.
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REACTOR COOLANT PUMP ROTOR SEIZURE

Introducti on

In the event of a reactor coolant pump rotor seizure the primary coolant flow
through the affected loop will be abruptly interrupted and the losssof flow
could cause severe overheating in the primary system. The other pump would
continue to circulate coolant through'the unaffected loop. However, if off-
site power is lost the other pump will be tripped and its contribution will
be limited to only, coastdown flow, thus making the accident more severe.
The coastdown flow is available from the energy stored in'the inertia of the
pump's flywheel. For the pump seizure event the reactor will be tripped by '.:.
the loss of flow signal in the reactor protection system.

Evaluation

The licensee has performed an analysis of a locked pump rotor (Ref. 3).
The'nitialconditions include the reactor at rated power with begining of cycle

kinetics and 1.2 multiplier applied to the Doppler coefficient. The steam
bypass to the condenser was assumed unavailable and the effects of the pres-
surizer spray and relief valves in. reducing or limiting coolant pressure
were neglected. Also, the feedwater pumps were assumed to be tripped. The
unaffected main coolant (RCP) pump, however, is assumed to continue to circu-
late coolant through the unaffected loop during the transient, without loss
of offsite power.

The results of the analysis indicated that the reactor is tripped by the loss
of flow reactor trip in .8 seconds with an increase in system temperature and
pressure of 13'F and 53 psia respectively. The minimum DNB ratio was calcu-
lated to be 1.23 with lesssthan 1$ of the fuel rods failed.

Standard Review Plan Section 15.3.3 requires that the analysis of a locked
rotor event consider loss of offsite power and coastdown.

l<e believe that an analysis assuming loss of offsite power and coastdown of
the unaffected pump, will result in DNB ratio lower than the licensee has cal-
culated (1.23) and could give rise to more than 1Ã fuel rods failure.

The licensee has provided a comparison of the results for a locked rotor event
with and."without coastdown of the second pump. Assuming an instantaneous loss
of offsite power, the flow is reduced approximately 4X at the time of minimum
DNB ratio, and the DNBR is decreased by only 0.1. Although some additional
clad failures may result, the core cool'ing capability should not be;..affected.

This evaluation was performed with the RETRAN code. The licensee also provided
a comparison of the predictions for a loss of flow event for RETRAN and the
Exxon code used to perform the reference analysis. The: results showed good
agreement, so;the above sensitivity can be applied to the reference case. Both
RETRAN and the Exxon code are under staff review, but results calculated by the
codes have been previously accepted in licensing evaluations.
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Conclusion

As part of the SEP review of Ginna we have evaluated the analysis of, the lock-
ed pump rotor event against the criteria of SRP Section 15.3.3. Based on this .

evaluation we conclude .that the locked rotor event has been adequately consid-,
ered by the licensee.

REACTOR COOLANT PUMP SHAFT BREAK

Evaluation

In the event of a reactor coolant pump shaft break, the sudden decrease in
coolant flow .w'ill result in degradation of core'heat transfer and wi'll cause
some fuel damage. The decrease, in coolant flow from this event is not as
severe, early in the transient, as is the decrease in flow from the bounding
event of the pump rotor seizure. Early during the pump shaft break transient
the impeller of the affected pump wi.ll continue to rotate in the forward
direction aiding the circulation of the coolant. However, the flow through
the affected loop will reverse later during 'the transient and will result in a
lower core flow rate.

The licensee has not performed an analysis of the pump shaft break transient.
However, since the core flow, early during this transient, is greater than the
flow in the pump rotor seizure event the consequences are less severe that the
pump rotor seizure. The consequences later during the transient, when the im-
peller reverses direction may be more severe than the pump rotor seizure event.
Since the loss of flow events are thermally limiting early in the transient,
lower steady-state core flow should not adversely affect long-term core cooling.

Conclusion

As part of the SEP review of Ginna, we have evaluated the reactor coolant pump
shaft break event and based on this eval,uation we concluded that.reanalyses are
not required.
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R. E. GINNA

TOPIC XV-8, CONTROL ROD MISOPERATION

Introduction

Control rod misoperation can occur through operator -erroror malfunction of
the nod control system. Situations considered are rod misalignment, rod
withdrawal, and rod drop. These events can result in power distribution and
reactivity changes.

Review Criteria

The guidance presently used by the staff for evaluating these events is
presented in Standard Review Plan Sections 15.4.1, 15.4.2 and 15.4.3. The
criterion to be satisfied is that fuel thermal limits not be exceeded, i.e.
that the departure from nucleate boiling (DNB) ratio is greater than 1.3.

Evaluation

Rod Misali nment

Rod misalignment can lead to changes in power distributions and local peak-
ing. During the operating license review for Ginna the staff performed a
review of rod misalignment that led to power distribution control technical
specificatio'ns, such as quadrant tilt limits, that have since been applied
to all Westinghouse reactors. The staff concludes that the analysis performed
and the provisions made at the time are stil'1 acceptable.

Rod Withdrawal

An uncontrolled rod group withdrawal at power is a reactivity addition which
results in an increase in the core heat flux and power level. Since heat
extraction from the steam generator lags behind the core power increase until
the steam generator pressure increases to the relief or safety valve setpoint,
there is an increase in the primary coolant temperature.

The licensee has performed analyses of an uncontrolled rod withdrawal (Reference
l~) using the PTSPWR2: Code to demonstrate the adequacy of the reactor protection
system. The analysis was done assuming both a fast rod withdrawal (6. X

10 4 R/sec) and a slow rod withdrawal (50. X 10-6 ~K/sec) at 100% power.
The reactivity insertion rates chosen were based on the rates determined to
be limiting from previous analysis (Reference 2).
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The analyses performed by the licensee show that for the high reactivity
insertion rate the reactor is tripped on reaching the high neutron flux trip
setpoint. For this case the DNBR decreased from 2.00 initially to 1.77,
and the primary system pressure increased from 2220 psia to 2235 psia with
the core average temperature increasing by less than 1'F. As can be seen
from the results )he neutron flux level in the core rises rapidly for the
high reactivity insertion rate while the core heat flux and primary coolant
temperature lag behind due to the thermal capacitance of the fuel and primary
system coolant.

For the case assuming a slow reactivity insertion rate the reactor protection
system scrams the reactor upon first reaching the overtemperature aT trip
setpoint. The results of analysis for slow rod withdrawal demonstrate a

similar margin to DNB as f'r fast rod withdrawal with the reactor trip
occurring after a longer period. In the event of a slow rod withdrawal
the core heat flux remains more closely matched to the neutron flux..Aha:hus
by the time the trip setpoint .is reached the primary system pressure and
temperature will have experienced a greater increase although remaining
below acceptable limits.

For lower initial power conditions, the mai gin to DNB is only slightly
lower, DNBR of 1.69 for 601 initial power. This analysis was reviewed
and accepted by the staff for Cycle 8 operation of the reactor. The reload
involved a change of fuel supplier, who used methods only recently developed
for analysis of PWR transients. These methods are used for a number of
Westinghouse designed reactors, and are considered current. Because of
these factors, the staff concludes that the uncontrolled rod withdrawal
analysis is acceptable.

Control Rod Dro

A control rod drop results in a decrease in reactor power, pressure and
temperature. Depending on the worth of the rod, thermal limits can be
approached because of the distorted power distribution. If the rod con-
trol system is controlling rod motion, other control rods may be with-
drawn in response to the decreasing power and temperature, which exacerbates
the maldistributions caused by the dropped rod.

Rod drop protection at Ginna is provided by a turbine runback and rod
block. These features act to prevent adverse thermal consequences upon
detection of rod bottom lights, indicating a fully inserted rod. The rod
block prevents withdrawal of other control rods, and the turbine runback
reduces generator load, and thus the temperature and pressure drop.
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The licensee has provided (Ref. 2) an analysis that shows that for a rod
drop event, these protection features ensure margin to departure from ,<

nucleate boiling (DNB). The staff reviewed and approved that analysis
during the Ginna licensing review. However, the staff also noted that
later generation Westinghouse reactors have provided a safety grade neg-
ative flux rate trip for rod drop event protection and that for the
older Westinghouse plant, such as Ginna, the 'existing protection is not
safety grade. THis question as to the adequacy of the rod block turbine
runback protection for rod drop events is being pursued generically.

Conclusion

Based on this review, the staff concludes that the analyses of these
events is acceptable and that Topic XY-8 is complete. If the staff
concludes that additional protection is necessary as a result of the
generic review of rod drop protection for the older Westinghouse plants
it will be handled on a case by case basis, separate from the SEP.
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TOPIC XV-10: CHEMICAL AND VOLUME CONTROL SYSTEMS MALFUNCTION THAT'RESULTS
IN A DECREASE I'N BORON CONCENTRATION I'N THE REACTOR COOLANT (Pf'lR)

Introduction

The Chemical and Volume Control System (CVCS) supplies reactor makeup water to
the reactor coolant system via the reactor makeup control system. A boric .acid
blend system is provided to'ermit the operator to match the boron concentration
of reactor coolant makeup water to that in the reactor coolant system.. Reacti-
vity can, therefore, be added to the reactor coolant if the boron dilution pro-
cess becomes uncontrolled.

Review Criteria

The review criteria for boron dilution events is presented in SRP Section 15.4.6.
Since operator action is generally relied upon to terminate the event, minimium
time intervals of 30 minutes during refueling and 15 minutes during other oper-
ational modes, must be available from,the, time an alarm alerts the operator to
loss of shutdown margin.

Evaluation

The licensee has performed an analysis for an uncontrolled boron dilution event
(Ref. 1). The analysis assumes plant modes of refueling, startup and power
operation. The rate of addition of unborated water makeup is limited to the
capacity of the makeup water pumps at the maximum combined flow of 120 gpm for
both pumps.

DILUTION DURING REFUELING

The plant conditions for this event include one residual heat removal pump
operating, boron concentration of 2000 ppm, all control ro s inserted, a min.-
imum water volume in the reactor coolant system of 2724 ft (this corresponds
to the volume necessary to fill the reactor vessel above the nozzles) and the
maximum dilution flow of 120 gpm.

The results of the analysis indicate that the boron concentration must be re-
duced from 2000 ppm to approximately 1080 ppm before the reactor will go criti-
cal, and it would require 1.75 hours to reach criticality. The operator,
therefore, will have sufficient time to reco'gnize the high neutron count rate
alarms in the containment and the control room and isolate the reactor makeup
water source by closing valves and stopping the pumps.

DILUTION DURING STARTUP

The plant conditions for this event include the reactor coolant system filled
with borated water at 2000 ppm, reactor coolant pumps ~re operating and the
volume of the reactor coolant is approximately 5247 ft which is the reactor
coolant system excluding the pressurizer. All control rods are also assumed
inserted.
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The results of the analysis indicate that 3.4 hours of uncontrolled dilution
would be required for the reactor to reach criticality.

DILUTION AT POWER

The plant conditions for this event include the plant at full power in automatic

of 1.2 x 10;><"
control, a boron dilution flow of 120 gpm at 579'F and reactivity addition rate

.2 X. 10'sec. The plants response to this event is similar to that for
a rod withdrawal event with a low reactivity addition rate.

The results of this analysis indicate that with continued dilution the control
rods will reach the minimum rod insertion limit in approximately six minutes.
However, before the minimum insertion limit is reached, two alarms will be act-
uated to warn the operator of the accident condition. The first alarm alerts
the operator to initiate normal boration, and the second alarm, at a lower set-
ting from the first, alerts the operator to follow emergency boration procedures.
In the event that the operator does not take immediate action it would take 15
minutes of continued dilution before the total shutdown margin is lost.

DILUTION AT SHUTDOWN CONDITIONS

This condition was not considered in the FSAR. However, in response to a generic
concern on Westinghouse plants, the potential for boron dilution at shutdown while
on RHR was evaluated. The concern .that had been raised was that for certain di-
lution rates and shutdown margins, adequate time for operator action (15 minutes)
might not be available unless certain restrictions*were applied.

The licensee assessed the effect for the Ginna plant with a dilution rate of 120
gpm and Technical Specification shutdown margins.

For the plant-specific conditions at Ginna, the additional restrictions established
by Westinghouse were not necessary to ensure 15 minutes for operator action before
loss of shutdown margin. The means available to the operator for detection, of .the
dilution event are the audible count rate indication, CVCS status indications and
the high source range neutron flux at shutdown alarm. Upon determination that a

dilution event is in progress, the operator is directed ta secure, the volume con-
trol tank suction and align the charging pump suction to the RWST. This will stop
the addition of water via the makeup subsystem and provide borated water from .the

'ank.

Conclusions

As part of the SEP review of Ginna the analysis has been evaluated against the
criteria of SRP Section 15.4.6 and we have concluded that the analysis for uncon-

.'rolledboron dilution during refueling, startup, shutdown and at power is accept'-
able.
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TOPIC: XV-12, SPECTRUM OF CONTROL ROD EJECTION ACCIDE

Introduction

The ejection of a control rod from the core can be caused by a failure of the
control rod housing such that reactor system pressure expels the control rod.
Rod ejection results in a rapid increase in reactivity, energy production and
a corresponding pressure increase.

Review Criteria

The guidelines presently used by the staff for review of this event are
presented in Standard Review Plan Section 15.4.8 and Regulatory Guide 1.77.

Evaluation

The licensee submitted an analysis of this event in XN-NF-77-53, December 1977.
This analysis, which was reviewed and approved by the staff for Cycle 8 opera-
tion of the R. E. Ginna reactor, used techniques developed by Exxon Nuclear
Company which have been employed and approved for the reloads of several other
reactors. The analysis showed a peak fuel enthalpy of 171 cal/gm whereas the
Regulatory Guide allows 280 cal/gm. Since the methods used are current, and
the results produced show considerable margin to the criteria for this accident
contained in Regulatory Guide 1.77, we consider the analysis on record for
Ginna to be acceptable.

Exxon methods for analysis of the rod ejection accident are described in XN-NF-
78-44, "A Generic Analysis of the Control Rod Ejection Transient for Pressurized
'Water Reactors," January, 1979. This report is under review in the Core
Performance Branch. Should this review modify our conclusions concerning
adequacy of Exxon methods for analysis of this accident, the staff would make
appropriate revisions to these conclusions for Ginna.

Conclusion

Based on this review, we consider Topic XV-12 to be complete unless the ongoing
review of rod ejection methodology identifies any inadequacies in the methods.
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TOPIC XV-14: INADVERTENT OPERATION OF ECCS AND CHEMICAL AND VOLUME CONTROL
SYSTEM CVCS MALFUNCTION THAT INCREASES REACTOR COOLANT IN-
VENTORY

Introduction

Inadvertent actuation of ECCS or a CVCS malfunction that increases coolant ".,v
inventory can lead to an increase in system pressure and pressurizer level.
Reactivity effects due to' decrease in boron concentration from a CVCS
malfunction are considered under SEP Topic XV-10.

The overpressure protection features were reviewed for plant operations
both at power and at low primary system temperature.

Acceptance criteria for the inadvertent operation of ECCS and CVCS are
listed in Sub-Section II of the SRP Section 15.5.1 and 2.

/ Evaluation

During power operations f'r the Ginna facility, the HPSI pumps could not
deliver flow at full operating pressure since the pump shutoff head is ap-
proximately 1500 psi. The three positive displacement charging pumps can
deliver a maximum of 180 gpm (one of the three 'pumps is normally operating
at 46 gpm). There are alarms to alert the operator for high pressurizer
level, high pressurizer pressure,and low volume control tank level. Reactor
trip would occur on high pregsurizer pressure or level. The steam volume
in the pressurizer is 320 ft~. It would take several minutes to fill this
volume: Since only one charging pump is normally running while at power,
the operator would have adequate time and indication to terminate the trans-
ient. In.addition, automatic plant protection features, such as the pres-
sUr'izer'ORVs and safety/ valves, would also be available to help control
the i'nventory and pressure increase.

The overpressure consequences during operation at low primary system temp-
erature have been analyzed by the licensee. That analysis was reviewed
and approved previously (Ref. 1) by the staff in conjunction with modifica-
tions to the plant design and technical specifications.

Conclusion

As part of the SEP review of Ginna we have reviewed the inadvertent opera-
tion<of;theEECCS and CVCS malfunction which result in increased reactor
coolant inventory against the specific criteria of SRP Section 15.5.1 and,
15.5.2 and concluded that the acceptance criteria are satisfied.
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TOPIC XV-15: INADVERTENT OPENING OF A PWR PRESSURIZER SAFETY/RELIEF VALVE

Introduction

The inadvertent opening of a pressurizer safety or relief valve or the failure
to close following a overpressurization transient, results in a reactor coolant
inventory decrease and a decrease in reactor coolant system pressure. If the
valve is not closed, the continuing pressure decrease leads to a reactor trip
and safety injection.

Evaluation

The reactor coolant system is protected from transient overpressure conditions as
per. the requirement of the American Society of Mechanical Engineers (ASME) Boiler
and Pressure Vessel Code. This protection is accomplished by several means in-
cluding reactor trip, safety valves, and Power Operated Relief Valves (PORV).
The Ginna 'plant is equipped with two PORV's. The PORV's are designed to prevent
the lifting of the pressurizer code safety valves and to allow the reactor to re-
main on the line for load rejection transients. The PORV's (with a reduced set-
point) are also used to prevent overpressurization of the reactor vessel during
operation at low temperature.

Failure of a PORV to reclose following an overpressure transient or inadvertent
opening during operation initiates the design basis event.

1

The PORV used inl:the Ginna plant is a spring loaded valve with an air actuated
opening. This overcomes the spring force on the valve stem and opens the valve.
Closure of the valve is initiated by. venting air off the control diaphragm caus-
ing the spring force to positively seat the valve closed. The valve will close
on loss of air.

The ASME code safety valve for Ginna is set to open at 2485 psig and the PORV is
set to open at reactor pressure of 2335 psig. Normal primary coolant system
pressure is 2235 psig, so there is considerable margin for operation without ap-
proaching the safety valve

setpoints.'efore

the accident at Three Mile Island, inadvertent opening of a PORV or safety
valve was considered only as a small break LOCA, and no specific analyses of PORV

openi.ng and its unique response characteristics were done. Generic analyses have
been performed by Westinghouse,(Ref. 1) in response to post TMI requirements for
the inadvertent opening of PORV's. The computer code used for this analysis was
WFLASH. This code was verified by comparison to the most applicable experimental
data.

Two transients with breaks in the pressurizer vapor space were analyzed, a 0.008
ft2 and a 0.034 ft2 break. The 0.008 ft2 break closely represents the flow area
of one PORV of a typical Westinghouse plant. The other break is approximately
the flow area of 3 PORV's and would give the largest insurge of flow into the
pressurizer. Most Westinghouse plants including Ginna have 2 PORV's, so the max-
imum vapor space break would be smaller than the 0.034 ft2 break. However, a few
plants have 3 PORV's so this break size was considered. The larger break causes
the system pressure to decrease more rapidly than the smaller break. The system
also stabilizes much more quickly and the key events happen earlier in time. The

analyses showed that in no;case did the core uncover.
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Conclusion

As part of the SEP review for Ginna, it is difficult to evaluate against the cri-
ter'ia of SRP Section 15.6.1 since this accident condition has not been addressed
individually either in the FSAR or in a separate report. In general, the generic
analysis (Ref. 1) conforms with the requirements of the SRP except that the anal-
ysis method used by Westinghouse for small break LOCA analysis for compliance with
Appendix K should be revised, documented, and submitted for NRC approval. This
recommendation was made by NRC staff in NUREG-0611 (Ref. 2).

Both the revised small break evaluation model and plant specific calculations are
included in the TMI Action Plan, which is being performed outside the SEP. There-
fore, we conclude that, for SEP, this topic is complete.
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TOPIC XV-17: STEAM GENERATOR TUBE FAILURE

Introduction

In the event of a steam generator tube rupture, primary coolant will be dis-
charged to the secondary until the primary pressure reduces below the second-
ary pressure (1100 psia) in the steam generator. This discharge of 'the
primary coolant will result in radioactive release to the environment from
direct leakage of the secondary system to the environment or from the over-
pressure atmospheric reliefs.

Review Criteria

The review criteria for steam generator tube ruptures are presented in SRP
Section 15. 6. 3. Since the major safety concern for this event is the radio-
logical consequences, the systems review is focused on the isolation of the
affected generator, on operator actions, and on the potential for fuel damage.

Evaluation

The licensee has performed an analysis to assess the consequences of a steam
generator tube rupture (Ref. 1). The initial plant response predicted in the
analysis is a rapidly falling pressure and level in the pressurizer which
initiates safety injection and reactor trip. The main effect of this early ini-
tiation of safety injection and reactor trip is a reduction in primary system
pressure, „which is required for isolation of the affected steam generator by clo-
sure of its steam line isolation valve.

The licensee expects that if the steam line isolation valve is closed after
approximately one hour the leakage to the secondary would be about 25/ of
that assumed in the analysis. The analysis assumes that all of the reactor
coolant activity is transferred to the steam system and that the affected
steam generator is not isolated for 4-1/2 hours during the cooldown period.
The licensee has modified his plant design to initiate safety injection from
low pressurizer pressure alone, as opposed to the desi'gn identified in the
FSAR (Ref. 2) which requires low pressurizer pressure coincident with low
pressurizer level. The FSAR analysis is still applicable since this change
would only result in a potentially sooner initiation of. safety injection.
The radiological consequences of a tube rupture are assessed in a separate
pvaluation.

Conclusion

As part of the SEP review for Ginna we have evaluated the reactor systems
aspects of the licensee's analysis against the criteria of SRP Section 15.6.3.

Based on this evaluation we have concluded that the results of the reactor
systems aspects of analysis are acceptable.
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SEP -TOPIC'XV-1

"'OPIC:

XV-1 Decrease in Feedwater Temperature, Increase in Feedwater Flow,
Increase in Steam Flow and Inadvertent Opening of a Steam
Generator Relief or Safety Valve.

'5.1.1 & 15.1.2 Excessive Heat Removal Due to Feedwater S stem h1alfunctions

Excessive heat removal, i.e., a heat removal rate in excess of the heat

generation rate in the core, from the reactor coolant to the steam generator

feedwater is caused by one of the following events:
1

(i) Feedwater system malfunction that results in a decrease in feedwater

temperature.

(ii) Feedwater system malfunction that results in an increase in feedwater

flow.

!

This group of accidents is analyzedgto assure that the consequences of these

moderate frequency events are acceptable as per criteria set by Standard

Review Plan (SRP) Section 15. 1. These two events discussed above are reviewed

separately.

tIQee~~ "- ""
Contcs

7>z. o+Os

15. 1. 1 Decrease In Feedwater Tem erature
~UtTNyDoc@.fQ

Introduction

Excess heat removal can cause descrease in moderator temperature which increases
v

core reactivity, leading to increase in power and decrease in shutdown margin.

The increase in power can result in overpressurization of the primary and

possibly lead to clad failures.

An example of excess heat removal by a decrease in feedwater temperature is
the'ransient

associated with the accidental opening of the condensate bypass, valve

which diverts feedwater flow around the low pressure feedwater heaters. In the

REGULNORY BOCKEt FILE COPY.
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event of accidental opening of the bypass valve there would be a sudden

reduction in feedwater. inlet temperature causing an increase in subcooling

of the primary. The increased subcooling will create a greater load

demand on the primary and may lead to a reactor trip. The feedwater control

system responds to keep steam generator level constant. However, if the

control system does not function properly, the continued addition of cold

feedwater may depressurize the primary system to the safety injection actua-

tion setpoint. The safety injection signal will isolate the feedwater lines

by venting the supply air to all feedwater control valves causing the valves

to close, trip the main feedwater pumps, and close the feedwater discharge val ves.
I

The auxiliary feedwater system will take over heat removal needs until the

reactor is cooled sufficiently to switch to the residual heat removal system.

Evaluation

Two cases were analyzed in Section 14. 1. 10 of the Ginna FSAR (Reference 1)

to demonstrate the plant behavior in the event of a sudden feedwater tempera-

ture reduction resulting from accidental opening of the condensate bypass

valve. The results were obtained by means of a detailed digital simulation

of the plant including core kinetics, reactor coolant system, and the steam

system. Both cases were assumed to occur from full power. 'The two cases an-

alyzed are with automatic control by the rod control system and with no automatic

control.
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A zero moderator coefficient of reactivity was assumed for the uncontrolled

case as this represents the condition where the plant has the least

uncontrolled capability. For this case, the analysis showed a fairly

rapid decrease in the reactor coolant average temperature and pressurizer

pressure as the secondary heat extraction exceeds the core power gener-

ation. These parameters are summarized below in Table 1. The fixed low

pressure trip would occur at 1880 psia at about 160 seconds from the initia-

tion of valve opening. There is a considerable margin to DNB because of the
t

accompanying large reduction in average coolant temperature. The DNBR

at the time of trip is approximately 1.8.

The automatic controlled case was analyzed with a large negative moderator

coefficient, which also acts to increase power. The core power increases

and so it reduces the rate of decrease in coolant average temperature and

pressurizer pressure. These parameters are tabulated below. The steady

state conditions are reached with a minimum DNBR greatet than 1.5. The

plant would actually be tripped from the overpower protection set at

109% power. The trip setpoint used in the analysis is 118K power. The

results of this analysis showed the maximum power attained in this tran-

sient was 115% power.
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TABLE 1

Transient Res onse to 0 enin of

Condensate B ass Valve

Parameters

No Control
mod = 0

With automatic
controla

mod =-3.5xl0-4

1. Change in Pressurizer Pressure
at 150 seconds

2. Change in Coolant Average
Temperature at 150 seconds

-450 psi

-38'F

-35 psi

-4.6'F

Conclusions

As part of the SEP review of Ginna, the analysis of excessive heat removal

events was reviewed against the specific criteria of Standard Review Plan

(SRP) Section 15.1. Deviations from specific criteria are noted below:

1. The above analysis was made without r eference to the specific computer

code used for such analysis.

2. The transients were assumed to occur from full power for this analysis.

According to SRP Section 15.1, the analysis should be done for the re-

actor initially at 102K of the rated core thermal power -to account for

a 2X power measurement uncertainty.

3. The analysis does not justify that the transient associated with the
I

accidental opening of the condensate bypass val.ve is limiting.

However, the above deviations do not pose a safety problem since
this event is bounded by the analyses performed for cycle 8 reload
(Ref. 2).



I I



15.1.2 Increase in Feedwater Flow

Introduction

The addition of excess feedwater is another means of increasing core power

above full power. The overpower-overtemperature protection prevents any power

increase which could lead to a DNBR less than 1.30.

Evaluation

The consequences of a step increase in feedwater flow to one steam generator

from zero to full power flow at no load were analyzed in the Ginna FSAR (ref. I).

The calculations were based on conservative assumptions of constant feedwater

temperature of 70 F, the most negative reactivity moderator coefficient assumed

at the end of life. These calculations assume no credit for heat capacity of

the reactor coolant system and steam generator shell thick metal. The maximum

reactivity insertion rate was calculated to be 4.'I x 10 4 which is less than

the maximum reactivity insertion rate analyzed for rod withdrawal from startup

condition. If the accident occurs with the plant just critical at no load,

the reactor will be tripped by the power range neutron flux level trip low

setting set at approximately 25K. There is a large margin to DNB for the above

calculated reactivity insertion rate.
t

The addition of cold feedwater after a reactor trip is interrupted by the

actuation of safety injection on low pressurizer pressure. and level. The

safety injection signal wil'1 trip the main feedwater pumps and close the feed-

water pump discharge valves as well as close the main feedwater control valves...'

The licensee has evaluated the accidental opening of both feedwater control valves

at full power. The consequences of this event were found to be less severe
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than those resulting from the opening of the condensate bypass valve at full

power as described in Section 15. 1. 1.

Conclusions

As part of SEP review of Ginna this topic has been evaluated against the

criteria of SRP Section 15. 1 and found to generally conform with the require-

ments of the SRP. The consequences of this event are bounded by those of

Section 15.1.1.

15.1.3 Increase in Steam Flow

Introduction

A radid increase in steam generator steam flow causes a power mismatch between
~ ~ ~

the reactor core power and the steam generator load demand. The reactor control

system is designed to accomodate a lOX step load increase and a 5% per minute

ramp load increase without a reactor trip in the range of 15 to 100Ã full power.

Any loading rate in excess of these values may cause the reactor to be tripped

by the reactor protection system. If the load increase exceeds the capability

of the reactor coolant system, the transient is terminated in sufficient time to

prevent the DNBR from decreasing below 1.3. An excessi.ve load increase event

could result from either an adminstrative violation sich as excessive loading

by the operator or an equipment malfunction in the steam bypass control o~r

turbine speed control. In case of excessive loading by the operator or by

system demand, the turbine load limiter limits maximum turbine load to 100% rated
„'oad.

During power operation, steam bypass to the condenser is controlled by reactor

coolant conditions, i.e., abnormally high reactor coolant temperature indicates



a need for steam bypass. A single controller malfunction does not cause

steam bypass because an interlock is provided which blocks the control signal

to the valves unless a large turbine load decrease has occurred.

Increases in steam load to more than rated load are analyzed as steamline

ruptures in FSAR. However, the reactor protection system will trip the

reactor in time to prevent DNBR less than 1.30, regardless of the magnitude

or rate of load increase.

Evaluation

Two cases have been analyzed in the FSAR to demonstrate the plant behavior

in the event of excessive load increase. Both transients were assumed

to occur from full power. These transients are (a) without automatic

control and (b) with automatic reactor control. ' zero moderator co-

efficient of reactivity was assumed for both cases which represents

theaonditionwhere the plant has the least uncontrolled transient capa-

bility. The FSAR has presented results for 105 step increase in turbine

load with and without automatic control. The results are similar but not

as limiting as those of condensate bypass valve opening discussed in

Section 15.1.1.

Without automatic control, the reactor coolant average temperature and

pressurizer pressure decrease rapidly, as the secondary heat extraction

exceeds the core power generation. The fixed low pressure trip occurs

at about 150 seconds. At that time, reactor coolant temperature decreases

~

~

by 45'F and pressurizer pressure decreases by 520 psi. There is a con-

siderable margin to DNB because of the accompanying large reduction in

coolant average temperature. The DNBR at the time of trip is approximately

1.8. The core power level remains essentially constant at full power.



The second case with automatic reactor control functioning is presented in

the FSAR. The core power increases to about 1124 of full power in 55 seconds

before it levels off at 1105 power at about 90 seconds. The increase in

core power reduces the rate of decrease in coolant average temperature

and pressurizer pressure. The average coolant temperature decreases by

3.3'F in about 30 seconds and then increases steadily showing an increase

of 1'F at 100 seconds. The pressurizer pressure drops by 38 psi at 30

seconds and then increases sharply as much as 50 psi above normal pressure

at 65 seconds. lilith no trip actuation steady state condition are reached

with a minimum DNBR greater than 1.66.

Conc'.us'ons

~

~

~

~ ~

~

~The excessive load increase considered in this section will cause no radio-
active release. Both transients show the same general behavior. A core

power increase is accompanied by an average coolant temperature decrease

and without a power increase there is a larger reduction in coolant aver-

age temperature. This has the effect of maintaining considerable margin

to a limiting DNBR of 1.30.

As part of SEP review of Ginna this topic has been evaluated against the criteria
of SRP Section 15.1.3, and found to conform with the requireme'nts of the SRP.

15.1.4 Inadvertent 0 enin of Steam Generator Relief/Safet Valve

Introduction

A rupture of a steam pipe is assumed to include any accident which results in

an uncontrolled steam release from a steam generator. The licensee has analyzed

the effects of relief-safety valve opening as part of the spectrum of steam line



break. This particular event of inadvertent opening of the valve was consi-

dered as small line break in the FSAR (ref. 1). Since this transient is one

of six limiting transients considered by the licensee, it was also reanalyzed

for cycle 8 reload (ref. 2).

Evaluation

The transient analysis for the cycle 8 reload of the Ginna plant with

Exxon Nuclear Fuel was performed using the Exxon Nuclear Plant .Transient

Simulation >1odel for Pressurized Water Reactors (PTS PWR 2'). The PTS PWR

2 code is a digital computer program developed to model the behavior of

pressurized water reactors under normal and abnormal operating conditions.

The analysis was done for a steam release rate of 273 lbs/sec assuming one

loop operation at hot shutdown condition. The flow rate is based on the

release from a steam generator safety valve since'the safety valve was

determined to have the largest venting capacity of any of the steam system

valves in question. The minimum capability for boron injection was assumed

corresponding to the most restrictive single failure in the safety injection

system.

Additionally, the licensee assumed offsite power remains available and

the most reactive control rod would remain withdrawn from the core.

The small steamline break analysis showed that the worst expected shutdown

margin at the end of cycle 8 is adequate to prevent return to criticality
during such an event. The results presented in Reference 2 show the pressur-

izer pressure drops by 1300 psi in 180 seconds following steam line break.~~

~~At that time, the reactor coolant temperature drops by approximately 80'F.

Following the break, the maximum reactivity occurs at 175 seconds but does

not reach criticality.
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The Ginna plant would be protected from unacceptable consequences of this

accident by several design features. The safety injection system would

supply borated water and insert negative reactivity to the system. A low

pressurizer pressure signal ini tiates the safety injection system. Bora-

ted water starts entering the injection lines after the pressurizer pressure

has come down to the shutoff head (1400 psia)of the injection pumps. Bora-

ted water from the safety injection system reaches the core in 175

seconds. Provisions for isolation of the main steam system and

feedwater system would reduce the severity of the accident by limiting

the cooldown.

Results of the licensee analysis showed that the core does not go critical
after the inadvertent opening of a steam generator safety valve.

The staff's review of this event is included in Amendment 19 to POL

License No. DPR-18 (Reference 3). The review states that the consequences

of a steam line break are acceptable for large break even though the plant

would return to criticality. The small steam line break does not return

to criticality. The staff has reviewed the PTS PWR 2 code and found its
use acceptable (Ref. 3) for determining margins to the peak linear heat

generation rate and departure from nucleate boiling design limits.

Conclusions

As part of the SEP review of Ginna, the analysis has been reviewed

against the criteria of SRP Section 15.1.4. Based on our review of
initial conditions and assumptions in the analysis, we conclude that the

licensee analysis is in conformance to licensing criteria..
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SEP TOPIC XV-2

TOPIC: XV-2 Spectrum of Steam System Piping Failures (Pl<R)

Steamline Break Inside Containment

Introduction

A steamline break in the secondary system results in an initial increase in

steam flow which increases heat removal from the primary coolant system. This

increased heat removal from the reactor coolant system causes a reduction in

the coolant temperature and pressure. Reactor power increases because of the

negative moderator temperature coefficient of reactivity feedback from the

cooldown. This cooldown results in an insertion of positive reactivity, which

could cause a return to criticality even after the reactor is scraped. If the most

reactive rod is assumed stuck in the withdrawn position there is an increased

possibility that the reactor will become critical'nd return to power without

the addition of negative reactivity to the core.

Evaluation

Assuming the most pessimistic combination of circumstances which could lead

to power generation following a steam line break, the core ss ultimately

shut down by the boric acid in the Safety Injection System. The following

systems in the Ginna plant provide the necessary protection to mitigate the,.

consequences of a steamline rupture:

(1) Safety Injection System actuation on a) two out of three pressurizer

low pressure signals, b) two out of three low pressure signals in any

steam line, and c) two out of three high containment pressure signals.
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(2) Reactor trip upon receiving high neutron flux signal, overtemperature

hT signal, or upon actuation of the safety injection system.

(3) Redundant isolation of the main feedwater lines. In addition to

the normal control action which will close the main feedwater valves,

any safety injection signal will rapidly close all feedwater control

valves, trip the main feedwater pumps, and close the feedwater pump

discharge valves.

(4) Trip of the fast acting steam li'ne isolation valves designed to close

in less than 5 seconds with no flow on (a) one out of two high steam

flow signals in that steam line in coincidence with any safety injection

signal, and (b) two out of three high containment pressure signals.

Each steam line has a fast closing isolation valve and a check valve. These

four valves (two for each steam generator) prevent blowdown of more than one

steam generator for any break location even if one valve fails to close.

C

A spectrum of pipe breaks with various combinations of break sizes and initial
plant conditions was analyzed in Reference 1. The following seven combinations

were considered:

(A) Complete severance of a pipe outside the containment, downstream of

the steam flow measuring nozzle (1.4 ft2) at initial no load conditions

with offsite power available and two loops in operation.

j
(B) Complete severance of a pipe inside the containment (4.37 ft2) at'the

outlet of the steam generator at initial no load conditions wi'th outside

power available and two loops in operation.
r
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{C) Case {A) above with only one loop in operation.

(D) Case (B) above with only one loop in operation.

(E) Case (A) above with loss of offsite power simultaneous with the

steam break.

{F) Case {B) above with loss of offsite power simultaneous with the steam

break.

(G) A break equivalent to steam release through one steam generator safety

valve with offsite power available.

All above cases assumed initial hot shutdown conditions with the rods inserted

(except for one stuck rod) at time zero. The steamline break at hot zero

power condition is the worst case since the steam generator secondary side

water inventory is maximum at this time, prolonging the duration and increasing

the magnitude of the primary loop cooldown.

The analysis did not specifically account for auxiliary feedwater. However,

the steam generator heat transfer code, using constant heat transfer coefficients,

continued to calculate heat transfer from the primary to the secondary side

after the. broken steam generator had been estimated to be empty. If auxiliary

flow was specifically accounted for, its effect would be negligible during

the initial portion of the transient and would, have minimal effect during

later portions of the transient since by the time the broken steam
gener-'tor

empties, the total system reactivity is negative and core power is de-

creasing.
r

Jr',r
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The limiting case based on the results of previous analysis (Reference 1)

was identified and analyzed for cycle 8 reload (Reference 2). The latest

analysis (cycle 8) considered the double ended guillotine rupture of a steam

line inside containment. The analysis of the limiting MSLB was performed using

the PTS PWR 2 (Reference 3) code for a break at hot standby conditions with

offsite power available. Major assumptions include taking credit for minimum

boron injection capacity and assuming the most reactive control rod stuck out

of the core on reactor scram.

The results of the analysis indicate. the plant reaches a peak average core power

of 22K of rated power approximately 90 seconds after accident initiation. The

minimum DNBR, determined using the modified Macbeth critical heat flux correla-

tion, was 1.58.

The main steamline break analysis was reviewed and approved by the staff
(Reference 4) without generic approval of the analytical methods. 'pproval
of the plant specific analysis recognized the margin to DNB and the conserva-

tism of the scram characteristics assumed in the analysis.

The effects of a postulated MSLB on other systems consistent with the

intent of APCSB 3-1 and MEB 3-1 is addressed in SEP Topics III-5A and III-5B.
Analysis of the containment response to a postulated MSLB, which may require

an analysis considering different principal assumptions and/or single failures
is considered under SEP Topics VI-2D and VI-3.

Conc1usions

As part of the SEP review of Ginna, the MSLB analysis was reviewed'against
the'riteriaof SRP Section 15.1.5. The initial conditions, core kinetics,
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power level, and operating conditions have been reviewed and found to generally

conform wi th the requirements of the SRP.

Steamline Break Outside Containment

Introduction Evaluation, and Conclusions

The rupture of a steam line break outside containment has been determined by

the licensee (Reference l) to have less severe consequences on the primary

system than a MSLB inside containment. This is due to the fact that the

steamlines have nozzles located inside containment. The normal function of

the nozzles is to measure steam flow, but under accident conditions, the
a

nozzles act as flow restrictors for breaks outside containment. By limiting

the flow rate from the broken loop steam generators for outside containment

pipe breaks, the nozzles reduce the cooldown of the primary system.
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TOPIC XV-3: LOSS OF 'EXTERNAL LOAD, TURBINE TRIP, LOSS OF CONDENSER VACUUM,

CLOSURE OF MAIN STEAM ISOL TION V LVE BWR, ND STE PRESSURE

REGULATOR FAILURE CLOSED

LOSS OF EXTERNAL LOAD

Introduction

Loss of external electrical load, due to a spectrum of electrical system condi-
tions, is effected by the opening of the main generator breaker. The plant
design does not provide a direct reactor trip from the breaker opening circuit.
In the event of total loss of the electrical load the reactor will be tripped
by high pressurizer pressure or high pressurizer level signal in the reactor
trip system.

Review Criteria

The review criteria for the transients, such as loss of load, that result in
an unplanned decrease in heat removal by the secondary system are presented in
the SRP Section numbered 15.2.1, 2, 3, 4, 5.

Evaluation

The licensee has performed analyses of bounding conditions for total loss of
load at beginning-of-life and end-of-life of the cor e (Ref. 1). The initial
conditions include reactor power, coolant temperature and pressure all at max-

imum values with the plant at full power (102%) which leads to maximum power
difference and minimum margin to core protection'imits at the initiation of
the loss of load.

First, the reactor control system was assumed in the normal automatic mode with
the control rods in the minimum incremental worth region and the most reactive
rod held out of the core. The steam bypass to th'e condenser was assumed un-
available while credit is taken for the effects of the pressurizer spray and

relief valves in reducing or limiting coolant pressure, thus delaying the high
pressurizer pressure reactor tr ip. Credit is also taken for the effects of
control rod insertion by the reactor control system.

The results of the analysis, with the reactor in automatic control, indicate
that the integrity of the core is maintained by high:pressurizer pressure
reactor trip in 12 seconds with peak'ressure of 2511 psia and a minimum DNB

ratio of 1.83, reached in 13 seconds. However, the licensee's analysis and

results are limited to plant response only during the transient. A single
failure in the systems required for the long, term mitigation and decay heat
removal from the core is not identified.

The licensee was requested to provide a single failure analysis to determine
the limiting failure concurrent with a turbine trip (Ref. 2), that may affect

~'he

ability of the plant to mitigate the consequences of the transient. The
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turbine trip event bounds the loss of load event, and therefore, the analysis
with the worst single failure should demonstrate the adequacy of the plant
design to mitigate the consequences of the loss of load transient.

The licensee has reported (Ref. 3) that a single failure analysis is not avail-
able and that the objective of the turbine trip transient analysis is to show
that the primary pressure relieving devices can limit the pressure to accept-
able levels, and that no core damage occurs during the transient,

The SEP staff evaluated the ability of the Ginna plant to reach safe shutdown
assuming a loss of offsite power and a single active failure under Topic VII-3.
Once the transient effects of overpressurization are over, the results of the
above evaluation can be applied and the single failure criterion of the SRP.

satisfied.

The licensee has also analyzed the loss of load transient with the plant oper-
ating at full power in manual control. Credit is not taken for control rod :

insertion, pressurizer spray, relief valves or steam bypass.

The results of. this analysis, with the reactor in manual control, indicate the
reactor also tripped by high pressurizer pressure with peak pressure of 2415
psia. The minimum DNB ratio is not reported, however, it is greater than 1.3
based on a comparison with the case of automatic control.

Conclusions

As part of the SEP review for Ginna we have evaluated the analysis of the loss
of external load and the licensee's response to our request for additional in-
formation (Ref. 3) against the criteria of SRP Section 15.2.1. Based on this
evaluation we conclude that the criteria are satisfied.

TURBINE TRIP

Evaluation

The licensee has performed an analysis of the consequences of an instantaneous
turbine trip by closure of the turbine stop valves. However, the event is
identified as a loss of load transient (Ref. 3).

The turbine trip event is different from the loss of external load in that the
fast closure of the turbine stop valves causes an abrupt interruption of steam
to the turbine, creating a more severe overpressure condition in the:.primary
system.
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The licensee has analyzed the turbine trip transient with the plant operating
~

~

~

~

~

~ ~

~

at full power (1025) and in manual control. Credit is not taken for pressur-
izer spray, relief valves or steam bypass to the condenser.

The results of the analysis indicate that the reactor is tripped by high
pressurizer pressure reactor trip in about 12 seconds, the mimimum DNB ratio
1.83 is reached in about 13 seconds and the pressurizer reaches a pressure of
2511 psia following the reactor trip. These results are very conservative for
this plant since the licensee has in place a simultaneous turbine trip-reactor
trip (anticipatory trip) associated with turbine stop valve closure. The
reactor trip, therefore, would be effected in less than one second following
turbine trip, as opposed to the 12 seconds assumed in the analysis, and would
result in less severe conditions to th'e core and vessel.

The discussion presented under Loss of External Load on single failure consid-
erations is also applicable to this event.

Conclusions

15.. e e

LOSS OF CONDENSER VACUUM

As part of the SEP review for Ginna we have evaluated the analysis of turbine
trip and the licensee's response to our request for additional information
(Ref. 3). Based on this evaluation we conclude that the criteria of SRP Section

2 1 ar m t.

Evaluation

Loss of condenser vacuum can be effected from failur'e'of the circulating water
system or excessive air leakage through turbine gland packing. In the event of
loss of condenser vacuum the turbine will be tripped and therefore this event
is bounded by the turbine trip event coincident with loss of condenser vacuum.

Conclusions

A turbine trip event coincident wi th loss of condenser vacuum has been analyzed
by the licensee and the results of the analysis have been evaluated against the
criteria of SRP Section 15.2.1. Our conclusions are included in the evaluation
for the turbine trip event.
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TOPIC XV-4: LOSS OF NON-EMERGENCY A-C POWER TO THE STATION AUXILIARIES

Introduction

Loss of all a-c power to station auxiliaries, while the plant is at power, will
cause loss of main feedwater and thus, loss of capability of the secondary
system to remove heat generated in the primary. Additional power generation,
however, will be abruptly interrupted as the reactor is tripped by a fast under-
voltage or underfrequency reactor trip signal, generated from loss of a-c power.
Forced coolant circulation in the primary will also be interrupted as a result
of loss of power to the reactor coolant pumps and natural circulation would have

to be relied upon to carry the coolant through the steam generators for removal
of the core decay heat. Therefore, a source of feedwater (auxiliary) will be

required to be made available to remove the, decay heat. A source of primary
coolant make-up supply may also become necessary to maintain the required in-
ventory level in the primary, if inventory is lost from actuation of pressur-
izer relief valves.

Evaluation

The licensee has performed an analysis of the consequences of loss of all a-c
power to the station auxiliaries (Ref. 1). The analysis assumes the loss of
normal feedwater on the secondary side and loss of forced circulation of the
primary coolant. Both normal feedwater and forced circulation are supplied
motive power by the non-emergency a-c power system. Hence, loss of that power
supply results in the loss of both systems.

The principal discussion on the method'of analysis for this transient appears
in the analysis for loss of normal feedwater (Ref. 1). In that analysis the
loss of feedwater is assumed coincident with natural circulation in the primary
coolant system.

The initial conditions forthe analysis include the reactor at full power and

the steam generators at the lowest water level during reactor trip. The steam

bypass to the condenser was assumed unavailable and credit is taken for only
one motor driven auxiliary feedwater pump actuated automatically one minute
after the event.

The results of the analysis indicate that following reactor trip and turbine
trip, the. steam generator water level will not reduce below the level at which ..
sufficient heat transfer area is available to dissipate core decay heat with-
out water relief from the primary relief., or safety val'ves.

Conclusions

As part of the SEP review for Gi'nna the analysis has been evaluated against the
criteria of SRP Section 15.2.6 and we have concluded that it is in conformance
with these ciiteria.
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SEP TOPIC XV-5

TOPIC: XV-5 Loss of Normal Feedwater Flow

Introduction

A loss of normal feedwater could be caused by pump failures, valve malfunctions,

or a loss of offsite power. The result of this loss of feedwater flow would

be increasing reactor coolant temperature and pressure due to a decrease in

heat removal and decreasing water level in the steam generator. If the reactor

were not tripped during the accident, fuel damage could possibly occur from a

sudden loss of heat sink.

~ we ~ ~

Evaluation

Reactor protection is provided by (a) trip on low steam generator water level,

(b) trip on steam flow-feedwater flow mismatch in coincidence with low

water level in either steam generator, (c) two motor driven auxiliary feedwater

pumps, and (d) one turbine driven pump. The motor driven pumps are automatically

initiated by 2 of 3 low-low steam generator level in either steam generator,

trip of both main feedwater pumps, or safety injection initiation. The steam

admission valve to the turbine driven pump is automatically opened on 2 out

of 3 low-low water level in both steam generators or loss of voltage on both

4kv buses. Ginna also has a standby auxiliary feedwater system (SBAFWS) with ,.

two motor driven pumps which are powered from emergency buses. The SBAFWS

is manually actuated. The motor driven auxiliary feedwater pumps are supplied

by the diesel if a loss of offsite power occurs and the turbine driven pump

utilizes steam from the secondary systems.
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The analysis, as discussed in the FSAR, has been performed to show that following

a loss of normal feedwater, the auxiliary feedwater system is adequate to

remove stored and residua'l heat to prevent water relief through the pressurizer

relief valves. Conservative initial conditions (102K initial power, low steam

generator water level, only one motor driven auxiliary feedwater pump available

at one minute after the accidents, and low heat transfer coefficient in the

steam generator) we~ assumed.

The results of the analysis in the FSAR indicate that at no time is the tube

sheet uncovered in the steam generator receiving auxiliary feedwater flow and

at no time is there water relief from the pressurizer. The capacity of one motor

driven auxiliary feedwater pump is such that the water level in the steam~

~

~ ~

enerator being fed does not recede below the lowest level at which sufficient

heat transfer area is available to dissipate core residual heat without water

relief from the primary system relief or safety valve.

Conclusions

As part of our SEP review for Ginna the analysis has been evaluated against

the criteria of SRP, section 15. 2. 7 and found to generally conform with the

requirements of the SRP.

This event is bounded by the analysis performed for loss of Non-Emergency A-C

power to the station auxiliaries (SEP Topic XV-4).
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TOPIC XV-6: FEEDWATER SYSTEM PIPE BREAKS

Introduction

A feedwater line break can result in either a reactor system cooldown (such
as that from a steamline break) or a reactor coolant system heatup (by re-
ducing feedwater flow to the affected steam generator). Feedwater break
cooldowns would be less severe than those analyzed in the steamline rupture
analysis. Thus, the analysis has been performed to demonstrate that the sys-
tem is capable of sustaining a feedwater line rupture under initial condi-.
tions and assumptions which result in the most severe heatup of the primary
system.

Evaluation

The licensee performed an analysis of a heatup resulting from a feedwater line
rupture in Reference l. This event was not part of the original licensing
basis for this facility, which was submitted in the FSAR (Ref. 2).

The primary system transient resulting from the hypothetical double ended
rupture of a main feedwater line Has analyzed. Conservative initial condi-
tions (102K initial power, only one motor driven auxiliary feedwater pump
available at ten minutes after reactor trip to allow sufficient time for oper-
ator realignment of the auxiliary feedwater system i.e., isolation of AFW to
the affected steam generator, a conservative core residual heat generation, a
zero quality blowdown, low heat transfer coefficient, reactor trip after all
steam generator liquid emptied) were assumed.

Reactor protection in the event of a feedwater line break is provided by (a)
reactor trip, (b) two motor driven auxiliary feedwater pumps, (c) one turbine
driven auxiliary feedwater pump, and (d) a standby auxiliary feedwater system
(SBAFWS-) with two motor driven pumps which are powered from emergency buses.
The SBAFWS is manually actuated. The motor driven auxiliary feedwater pumps
are supplied by the diesel if a loss of offsite power occurs and the turbine
driven pump utilizes steam from the secondary systems.

The results of the analysis in Reference 1 demonstrated that under the severe-
ly limiting assumptions used to maximize the time delay to reactor trip and
minimize heat removal from the steam generator blowing down, the system is
capable of removing decay heat following the blowdown without exceeding the
safety limit for reactor coolant system pressure. Maximum reactor coolant pressure
remains below 2600 psia which is well below the SRP S'ection 15.2.8 guidelines
of 110% of design pressure since the design pressure of Ginna is 2500 psia.
Assuming one of the motor driven pumps fails to operate and neglecting th'
pumping capacity of the turbine driven auxiliary feedwater pump, the energy
removal capability of the secondary system exceeds the residual energy gen-
eration in the primary system within 30 minutes of the occurrence of the
assumed rupture. At no~ time does the reactor coolant thermal expansion rate
exceed the pressurizer safety valve capacity. Therefore, no overpressurization,
of the reactor coolant system will occur. Total discharge of liquid from the "

reactor coolant system through the pressurizer safety valve is 1394 ft due to
thermal expansion, or less than 25% of the initial reactor coolant system

'

liquid volume. Therefore, the core remains flooded.



The licensee has indicated that the WRVEL code was used for this analysis,
although the specific revision was not known. The NRVEL code has been used
extensively by Westinghouse for plant transient analysis. The code is still
under staff review, however, the staff has previously accepted results ob-
tained with this code in licensing actions.

Conclusions

As part of our SEP review for Ginna the analysis has been evaluated against
the criteria of SRP Section 15.2.8 and found to generally conform with the re-
quirements of the SRP, Therefore,,the staff concludes that the analysis of
this event is acceptable.
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TOPIC XV-7: REACTOR COOLANT PUMP ROTOR SEIZURE AND REACTOR COOLANT PUMP

SHAFT BREAK

LOSS OF FORCED COOLANT FLOW

Introduction

The loss of forced coolant flow event considers the cases of both a partial and
complete loss-of-coolant flow. A loss of forced coolant flow could result
from mechanical or electrical failures in one or both of the reactor coolant
pumps or from failures in the power supply to the pumps. A decrease in react-
or coolant flow while the reactor is at power would result in a degradation of
core heat transfer and an increase in the primary coolant temperature due to
reduced heat transfer in the steam generators. This increase in primary cool-
ant temperature could result in DNB and subsequent fuel damage if adequate
safety features are not provided.

Evaluation

The licensee provided the latest analysis for a loss of forced coolant flow
event in Reference 3. This analysis, performed using the PTSPWR2 code, (Ref. 1)

considered only the case of two pumps coasting down which was determined to be
the limiting case from the results of previous analysis (Ref. 2). The licensee
assumed beginning-of-cycle values for the moderator and fuel coefficients with
a factor of 1.2 applied to the Doppler coefficient. The most reactive rod was
assumed stuck out of the core following reactor scram.

The Ginna plant is protected against the consequences of this event by the
reactor protection system which scrams the reactor on a variety of signals which
are specifically related to the loss of forced coolant flow. The reactor trips
of special interest are the reactor trip on either under voltage or underfrequen-
cy at the bus supplying power to the pumps and the reactor trip on low flow.
The low flow trip is designed, for most Westinghouse plants, to provide suitable
protection in the event of the loss of a single reactor coolant pump. The
under voltage/underfrequency scram signal provides additional protection in the
event both pumps fail since the signal would be generated more quickly than'he
low flow derived .signal. The licensee, however, has conservatively assumed in
the analysis that the reactor scrams on the low flow signal.

The results of the analysis indicate a minimum DNBR of 1.61 is reached 4.7
seconds after the accident initiation. The staff approved the analysis per-
formed by the licensee (Ref. 3) in Reference 4. As part of this evaluation the
staff also approved the consideration of only the case where both pumps are
assumed to coast down.

Conclusions

As part of the SEP review of Ginna we have reviewed the analysis of a loss of
forced coolant flow against the specific criteria of SRP Section 15.3.1. We ~

conclude that the acceptance criteria are satisfied.
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REACTOR COOLANT PUMP ROTOR SEIZURE

Introduction

In the event of a reactor coolant pump rotor seizure the primary coolant flow
through the affected loop will be abruptly interrupted and the loss'f flow
could cause severe overheating in the primary system. The other pump would
continue to circulate coolant through the unaffected loop. However, if off-
site power is lost the other pump will be tripped and its contribution will
be limited to only coastdown flow, thus making the accident more severe.
The coastdown flow is available from the energy stored in" the inertia of the
pump's flywheel. For the pump seizure event the reactor will be tripped by
the loss of flow signal in the reactor protection system.

Evaluation

The licensee has performed an analysis of a locked pump rotor (Ref. 3)'. The
initial conditions include the reactor at rated power with begining of cycle
kinetics and 1.2 multiplier applied to the Doppler coefficient. The steam
bypass to the condenser was assumed unavailable and the effects of the pres-
surizer spray and relief valves in reducing or limiting coolant pressure
were neglected. Also, the feedwater pumps were assumed to be tripped. The
unaffected main coolant (RCP) pump, however, is assumed to continue to circu-
late coolant through the unaffected loop during the transient, without loss
of offsite power.

The results of the analysis indicated that the reactor is tripped by the loss
of flow reactor trip in .8 seconds with an increase in system temperature and
pressure of 13'F and 53 psia respectively. The minimum DNB ratio was calcu-
lated to be 1.23 with less-than 1% of the fuel rods failed.

Standard Review Plan Section 15.3.3 requires that the analysis of a locked
rotor event cons'ider loss of offsite power and coastdown,

He believe that an analysis assuming loss of offsite power and coastdown of
the unaffected pump, will result in DNB ratio lower than the licensee has cal-
culated (1.23) and could give rise to more than 1'A fuel rods failure.

The licensee has provided a comparison of the results for a locked rotor event
with and: without coastdown of the second pump. Assuming an instantaneous loss
of offsite power, the flow is reduced approximately 4X at the time of minimum
DNB ratio, and the DNBR is decreased by only 0.1. Although some additional
clad failures may result, the core cooling capability should not be affected.

This evaluation was performed with the RETRAN code. The licensee also provided
a comparison of the predictions for a loss of flow event for RETRAN and the
Exxon code used to perform the reference analysis. The'esults showed good
agreement, so the above sensitivity can be applied to the reference case. Both
RETRAN and the Exxon code are under staff review, but results calculated by the
codes have been previously accepted in licensing evaluations.
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Conclusion

As part of the SEP review of Ginna we have evaluated the analysis of the lock-
ed pump rotor event against the criteria of SRP Section 15.3.3. Based on this
evaluation we conclude that the locked rotor event has been adequately consid-
ered by the licensee.

REACTOR COOLANT PUMP SHAFT BREAK

Evaluation

In the event of a reactor coolant pump shaft break, the sudden decrease in
coolant flow will result in degradation of core heat transfer and will cause
some fuel damage. The decrease in coolant flow from this event is not as

severe, early in the transient, as is the decrease in flow from the bounding
event of the pump rotor seizure. Early during the pump shaft break transient
the impeller of the affected pump will continue to rotate in the forward
direction aiding the circulation of the coolant. However, the flow through
the affected loop will reverse later during the transient and will result in a

lower core flow rate.

The licensee has not performed an analysis of the pump shaft break transient.
However, since the core flow, early during this transient, is greater than the
flow in the pump rotor seizure event the consequences are less severe that the
pump rotor seizure. The consequences later during the transient, when the im-
peller reverses direction may be more severe than the pump rotor seizure event.
Since the loss of flow events are thermally limiting early in the transient,
lower steady-state core flow should not adversely affect long-term core cooling.

Conclusion

As part of the SEP review of Ginna, we have evaluated the reactor coolant pump

shaft break event and based on this evaluation we concluded that analyses are
not required.
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R. E. GINNA

TOPIC XV-8 CONTROL ROD HISOPERATION

Introduction

Control rod misoperation can occur through operator erroror malfunction of
the rod control system. Situations considered are rod misalignment, rod
w'ithdrawal, and rod drop. „These events can result in power distribution and
reactivity changes.

Review Criteria

The guidance presently used by the staff for evaluating these events is
presented in Standard Review Plan Sections 15.4.1, 15.4.2 and 15.4.3. The
criterion to be satisfied is that fuel thermal limits not be exceeded, i.e.
that the departure from. nucleate boiling (DNB) ratio is greater than 1.3.

Evaluation

Rod Misali nment

Rod misalignment can lead to changes in power distributions and local peak-
ing. During the operating license review for Ginna the staff performed a
review of rod misalignment that led to power distribution control technical
specifications, such as quadrant tilt limits, that have since been applied
to all Westinghouse reactors. The staff concludes that the analysis performed
and the provisions made at the time are still acceptable.

Rod Withdrawal

An uncontrolled rod group withdrawal at power is a reactivity addition which
results in an increase in the core heat flux and power level. Since heat
extraction from the steam generator lags behind the core power increase until
the steam generator pressure increases to the relief or safety valve setpoint,
there is an increase in the primary coolant temperature.

The licensee has performed analyses of an uncontrolled rod withdrawal (Reference
1) using the PTSPWR2 Code to demonstrate the adequacy of the reactor protection
system. The analysis was done assuming both a fast rod. withdrawal (6. X

10 " R/sec) and a slow rod withdrawal (50. X 10-6 ~K/sec) at 100Ã power.
The reactivity insertion rates chosen were based on the rates determined to
be limiting from previous analysis (Reference 2).
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The analyses performed by the licensee show that for the high reactivity
insertion rate the reactor is tripped on reaching the high neutron flux trip
setpoint. For this case the DNBR decreased from 2.00 initially to 1.77,
and the primary system pressure increased from 2220 psia to 2235 psia with
the core average temperature increasing by less than 1'F. As can be seen
from the results the neutron flux level in the core rises rapidly for the
high reactivity insertion rate while the core heat flux and primary coolant
temperature lag behind due to the thermal capacitance of the fuel and primary
system coolant.

For the case assuming a slow reactivity insertion rate the reactor protection
system scrams the reactor upon first reaching the overtemperature hT trip
setpoint. The results of analysis for slow rod withdrawal demonstrate a

similar margin to DNB as for fast rod withdrawal with the reactor trip
occurring after a longer period. In the event of a slow rod withdrawal
the core heat flux remains more closely matched to the neutron flux .'..Thus

by the time the trip setpoint is reached the primary system pressure and
temperature will have experienced a greater increase although remaining
below acceptable limits.

For lower initial power conditions, the margin to DNB is only slightly
lower, DNBR of 1.69 for 604 initial power. This analysis was reviewed
and accepted by the staff for Cycle 8 operation of the reactor. The reload
involved a change of fuel supplier, who used methods only recently developed
for analysis of PWR transients. These methods are used for a number of
Westinghouse designed reactors, and are considered current. Because of
these factors, the staff concludes that the uncontrolled rod withdrawal
analysis is acceptable.

Control Rod Dro

A control rod drop results in a decrease in reactor power, pressure and
temperature. Depending on the worth of the rod, thermal limits can be

approached because of the distorted power distribution. If the rod con-
trol system is controlling rod motion, other control rods may be with-
drawn in respo'nse to the decreasing power and temperature, which exacerbates
the maldistributions caused by the dropped rod.

Rod drop protection at Ginna is provided by a turbine runback and rod
block. These features act to prevent adverse thermal consequences upon
detection of rod bottom lights, indicating a fully inserted rod. The rod
block prevents withdrawal of other control rods, and the turbine runback
reduces generator load, and thus the temperature and pressure drop.
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The licensee has provided (Ref. 2) an analysis that shows that for a rod
drop event, these protection features ensure margin to departure from
nucleate boiling (DNB). The, staff reviewed and approved that analysis
during the Ginna licensing review. However, the staff also noted that
later generation Westinghouse reactors have provided a safety grade neg-
ative flux rate trip for rod drop event protection and that for the
older Westinghouse plant, such as Ginna, the existing protection is not
safety grade. THis question as to the adequacy of the rod block turbine
runback protection for rod drop events is being pursued generically.

Conclusion

Based on this review, the staff concludes that the analyses of these
events is acceptable and that Topic XV-8 is complete. If the staff
concludes that additional protection is necessary as a result of the
generic review of rod drop protection for the older Westinghouse plantsit will be handled on a case by case basis, separate from the SEP.
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TOPIC XV-10: CHEMICAL AND VOLUME CONTROL SYSTEMS MALFUNCTION THAT RESULTS
IN A DECREASE I'N BORON CONCENTRATION IN THE REACTOR COOLANT (PMR)

Introduction

The Chemical and Volume Control System (CVCS) supplies reactor makeup water to
the reactor coolant system via the reactor makeup control system. A boric acid
blend system is provided to permit the operator to match the boron concentration
of reactor coolant makeup water to that in the, reactor coolant system., Reacti-
vity can, therefore, be added to the reactor coolant if the boron dilution pro-
cess becomes uncontrolled.

Review Criteria

The review criteria for boron dilution events is presented in SRP Section 15.4.6.
Since operator action is generally relied upon to terminate the event, minimium
time intervals of 30 minutes during refueling and 15 minutes during other oper-
ational modes. must be available from the time an alarm alerts the operator to
loss of shutdown margin.

Evaluation

The licensee has performed an analysis for an uncontrolled boron dilution event
(Ref. 1). The analysis assumes plant modes of refueling, startup and power
operation. The rate of addition of unborated water makeup is limited to the
capacity of the makeup water pumps at the maximum combined flow of 120 gpm for
both pumps.

DILUTION DURING REFUELING

The plant conditions for this event include one residual heat removal pump
operating, boron concentration of 2000 ppm, all control ro s inserted, a min-
imum water volume in the reactor coolant system of 2724 ft (this corresponds
to the volume necessary to fill the reactor vessel above the nozzles) and the
maximum dilution flow of 120 gpm.

The results of the analysis indicate that the boron concentration'ust be re-
duced from 2000 ppm to approximately 1080 ppm before the reactor will go criti-
cal, and it would require 1.75 hours to reach criticylity. The operator,
therefore, will have sufficient time to recognize the high neutron count rate
alarms in the containment and the control room and isolate the reactor makeup
water source by closing valves and stopping the pumps.

\

I'ILUTIONDURING STARTUP

,r

The plant conditions for this event include the reactor coolant system filled.''
with borated water at 2000 ppm, reactor coolant pumps ~re operating and the
volume of the reactor coolant is approximately 5247 ft which is the reactor
coolant system excluding the pressurizer. All control rods are also .assumed
inserted.
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The results of the analysis indicate that 3.4 hours of uncontrolled dilution
,would be required for the reactor to reach criticality.

'DILUTION AT POWER

The plant conditions for this event include the plant at full power in automatic

of 1.2 x 10.><k c
control, a boron dilution flow of 120 gpm at 579'F and reactivity addition rate

2 x, 1O /sec . The plants response to this event is similar to that for
a rod withdrawal event with a low reactivity addition rate.

The results of this analysis indicate that with continued dilution the control
,rods will reach the minimum rod insertion limit in approximately six minutes.
However, before the minimum insertion limit is reached, two alarms will be act-
uated to warn the operator of the accident condition. The first alarm alerts
.the operator to initiate normal boration, and the second alarm, at a lower set-
ting from the first, alerts the operator to follow emergency boration procedures.
'1n the event that the operator does not take immediate action it would take 15
minutes of continued dilution before the total shutdown margin is lost.

DILUTION AT SHUTDOWN CONDITIONS

This condition was not considered in the FSAR. However, in response to a generic
concern on Westinghouse plants, the potential for boron dilution at shutdown while
on RHR was evaluated. The concern .that had been raised was that for certain di-
lution rates and shutdown margins, adequate time for operator action (15 minutes)
might not be available unless certain restrictions were applied.

The licensee assessed the effect for the Ginna plant with a dilution rate of 120
gpm and Technical Specification shutdown margins.

.For the plant-specific conditions at Ginna, the additional restrictions established
by Westinghouse were not necessary to ensure 15 minutes for operator action before
loss of shutdown margin. The means available to the operator f'r detection of .the
dilution event are the audible count rate indication, CVCS status indications and
the high source range neutron flux at shutdown alarm. Upon determination that a
di1ution event is in progress, the operator is directed ta secure the volume con-
trol tank suction and align the charging pump suction to the RWST. This will stop
the addition of water via the makeup subsystem and provide borated water from;the

'ank.

Conclusions

,As part of the SEP review of Ginna the analysis has been evaluated against the
~~

~~

~~

~~ ~~

~

~~criteria of SRP Section 15.4.6 and we have concluded that the analysis for uncon- .

'olledboron dilution during refueling, startup, shutdown and at power is accept'-
bl e.
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TOPIC: XV-12, SPECTRUM OF CONTROL ROD EJECTION ACCID

Introduction
'I

The ejection of a control rod from the core can be caused by a failure of the
control rod housing such that reactor system pressure expels the control rod.
Rod ejection results in a rapid increase in reactivity', energy production and
a corresponding pressure increase.

Review Criteria

The guidelines presently used by the staff for review of this event are
presented in Standard Review Plan Section 15.4.8 and Regulatory Guide 1.77.

Evaluation

The licensee submitted an analysis of this event in XN-NF-77-53, December 1977.
This analysis, which was reviewed and approved by the staff for Cycle 8 opera-
tion of the R. E. Ginna reactor, used techniques developed by Exxon Nuclear
Company which have been employed and approved for the reloads of several other
reactors. The analysis showed a peak fuel enthalpy of 171 cal/gm whereas the
Regulatory Guide allows 280 cal/gm. Since the methods used are current, and
the results produced show considerable margin to the criteria for this accident
contained in Regulatory Guide 1.77, we consider the analysis on record for
Ginna to be acceptable.

Exxon methods for analysis of the rod ejection accident are described in XN-NF-
78-44, "A Generic Analysis of the Control Rod Ejection Transient for Pressurized
Water Reactors," January, 1979. This report is under review in the Core
Performance Branch. Should this review modify our conclusions concerning
adequacy of Exxon methods for analysis of this accident, the staff would make
appropriate revisions to these conclusions for Ginna.

Conclusion

Based on this review, we consider Topic XV-12 to be complete unless the ongoing
review of rod ejection methodology identifies any inadequacies in the methods.



TOPIC XV-14: INADVERTENT OPERATION OF ECCS AND CHEMICAL AND VOLUME CONTROL
SYSTEM CVCS MALFUNCTION THAT INCREASES REACTOR COOLANT IN-
VENTORY

Introduction

Inadvertent actuation of ECCS or a CVCS malfuriction that increases coolant -'

inventory can lead to an increase in system pressure and pressurizer level.
Reactivity effects due to a decrease in boron concentration from a CVCS
malfunction are considered under SEP Topic XV-10.

The overpr essure protection features were reviewed for plant operations
both at power and at low primary system temperature.

Acceptance criteria for the inadvertent operation of ECCS and CVCS are
listed in Sub-Section II of the SRP Section 15.5.1 and 2.

Evaluation

During power operations for the Ginna facility, the HPSI pumps could not
deliver flow at full operating pressure since the pump shutoff head is ap-
proximately 1500 psi. The three positive displacement char ging pumps can
deliver a maximum of 180 gpm (one of the three pumps is normally operating
at 46 gpm). There are alarms to alert the operator for high pressurizer
level, high pressurizer pressure and low volume control tank level. Reactor
trip would occur on high pressurizer pressure or level. The steam volume
in the pressurizer is 320 ft . It would take several minutes to fill this
volume. Since only one charging pump is normally running while at power,
the operator would have adequate time and indication to terminate the trans-
ient. In addition, automatic plant protection features, such as the pres-
sUrizer PORVs arid safety valves, would also be available to help control
the inventory and pressure increase.

The overpressure consequences during operation at low primary system temp-
erature have been analyzed by the licensee. That analysis was reviewed
and approved previously (Ref. 1) by the staff in conjunction with modifica-
tions to the plant design and technical specifications.

Conclusion

As part of the SEP review of Ginna we have reviewed the inadvertent opera-
tion of':,the:ECCS and CVCS malfunction which result in increased reactor,
coolant inventory against the specific criteria of SRP Section 15.5.1 and
15.5.2 and concluded that the acceptance criteria are satisfied.
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TOPIC XV-15: INADVERTENT OPENING OF A PWR PRESSURIZER SAFETY/RELIEF VALVE

Introduction

The inadvertent opening of a pressurizer safety or relief valve or the failure
to close following a overpressurization transient, results in a reactor coolant .

inventory decrease and a decrease in reactor coolant system pressure. If the
valve is not closed, the continuing pressure decrease leads to a reactor trip
and safety injection.

Evaluation

The reactor coolant system is protected from transient overpressure conditions as
per the requirement of the American Society of Mechanical Engineers (ASME) Boiler
and Pressure Vessel Code. This protection is accomplished by several means in-
cluding reactor trip, safety valves, and Power Operated Relief Valves (PORV).
The Ginna plant is equipped with two PORV's. The PORV's are designed to prevent
the lifting of the pressurizer code safety valves and to allow the reactor to re-
mai.n on the line for load rejection transients. The PORV's (with a reduced set-
point) are also used to prevent overpressurization of the reactor vessel during
operation at low, temperature.

Failure of a PORV to reclose following an overpressure transient or inadvertent
opening during operation initiates the design basis event.

The PORV used in ",the Ginna plant is a spring loaded. valve with an air actuated
opening. This overcomes the spring force on the valve stem and opens the valve.
Closure of the valve is initiated by venting air off the control diaphragm caus-
ing the spring force to positively seat the valve'closed. The valve will close
on loss of air.

The ASME code safety valve for Ginna is set to open at 2485 psig and the PORV is
set to open at reactor pressure of 2335 psig. Normal primary coolant system
pressure is 2235 psig, so there is considerable margin for operation without ap-
proaching the safety valve setpoints.

Before the accident at Three Mile Island, inadvertent opening of a PORV or safety
valve was considered only as a small break LOCA, and no specific analyses of PORV

opening and its unique response characteristics were done. Generic analyses 'have
been performed by Westinghouse (Ref. 1) in response to post TMI requirements for
the inadvertent 'opening of PORV's. The computer code used for this analysis was
WFLASH. This code was verified by comparison to the most applicable experimental
data.

Two transients with breaks in the pressurizer vapor space w'ere analyzed,. a 0.008
ft2 and a 0.034 ft2 break. The 0.008 ft2 break closely represents the flow area
of one PORV of a typical .Westinghouse plant. The other break is approximately
the flow area of 3 PORV's and would give the largest insurge of flow into the
pressurizer. Most Westinghouse plants including Ginna have 2 PORV's, so the max- ''

imum vapor space break would be smaller than the 0.034 ft2 break. However, a few
plants have 3 PORV's so this break size was'onsidered. The larger break causes
the system pressure to decrease more rapidly than the smaller break. The system
also stabilizes much more quickly and the key events happen earlier in time. The
analyses showed that in no case did the core uncover.
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Conclusion

As part of the SEP review for Ginna, it is difficult to evaluate against the cri-
teria of SRP Section 15.6.1 since this accident condition has not been addressed
individually either in the FSAR or in a separate report. In general, the generic
analysis (Ref. 1) conforms with the requirements of the SRP except that the anal-
ysis method used by Westinghouse for small break LOCA analysis for compliance with
Appendix K should be revised, documented, and submitted for NRC approval. This
recommendation was made by NRC staff in NUREG-06ll (Ref. 2).

Both the revised small break evaluation model and plant specific calculations are
included in the TMI Action Plan, which is being performed outside .the SEP. There-
fore, we conclude that, for SEP, this topic is complete.
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TOPIC XV-17'TEAN GEHFRATOR TUBE FAIL'URE

Introduction

In the event of a steam generator tube rupture, primary coolant will be dis-
charged to the secondary until the primary pressure reduces below the second-
ary pressure (1100 psia) in the steam generator. This discharge of 'the
primary coolant will result in radioactive release to the environment from
direct leakage of the secondary system to the environment or from the over-
pressure atmospheric reliefs.

Review Criteria

The review criteria for steam generator tube ruptures are presented in SRP

Section 15.6.3. Since the major safety concern for this event is the radio-
logical consequences, the systems review is focused on the isolation of the
affected generator, on operator actions, and on the potential for fuel damage.

1

Evaluation

The licensee has performed an analysis to assess the consequences of a steam
generator tube rupture (Ref. 1). The initial plant response predicted in the
analysis is a rapidly falling pressure and'evel in the pressurizer which
initiates safety injection and reactor trip. The main effect of this early ini-
tiation of safety injection and reactor trip is a reduction in primary system
pressure, which is required for isolation of the affected steam generator by clo-
sure of its steam line isolation valve.

The licensee expects that if the steam line isolation valve is closed after
approximately one hour the leakage to the secondary would be about 25K of
that assumed in the analysis. The analysis assumes that all of the reactor
coolant activity is transferred to the steam system and that the affected
steam generator is not isolated for 4-1/2 hours during the cooldown period.
The licensee has modified his plant design to initiate safety injection from
low pressurizer pressure alone, as opposed to t he design identified in the

~ FSAR (Ref. 2) which requires low pressurizer pressure coincident with low
pressurizer level. The FSAR analysis is still applicable since this change
would only result in a potentially sooner initiation of- safety injection.
The radiological consequences of a tube rupture are assessed in a separate
evaluation.

Conclusion

As part of the SEP review for Ginna we have evaluated the reactor systems
aspects of the lic'ensee s analysis against the criteria of SRP Section 15.6.3.

Based on this evaluation we have concluded that the results of the reactor
systems aspects of analysis are acceptable.
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