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DOCKETEO
USAEC

F.EB 2-9.1972

REGULATORY

hIIL SEOTIOII
'DOCKET CLERK ~

NIAGARAMOHAWK POWER CORPORATION
,>)ll~",

NIAGARA I MOHAWK
Regulator

SYRAcvsE, NEw YQRK 13202

February 28, 1972

File Cy.

Dr'Peter A. Morris
Division,of-Reactor, Licensing
United States Atomic Energy

Commission
Washington, D. C."''20545

@Iaelggn
tp

RE: Docket No. 50-220; License DPR-17

Dear.Dr. Morris:

Pursuant to Paragraph 50.59 of 10 CFR Part 50, Niagara Mohawk Power
Corporation proposes changes to Appendix A (Technical Specifications) of
Provisional Operating License DPR-17 for the'ine Mile Point Nuclear Station.

'Introduction

Improved analytical. techniques -now available at General Electric
Company have caused us to adopt a revised basic scram reactivity curve for
the calculation of plant response to operational transients. Figure 1 shows
the change from the curve previously used by General Electric. 1his change
may occur as the equilibrium fuel cycle is approached.

All transient analyses were reviewed and new calculations performed
where necessary. The results reported herein indicate that a lowering of the
set points for the solenoid-actuated relief valves is desirable to maintain
the margin between the minimum set point for the safety valves and the peak
pressure calculated for the limiting transient. A corresponding lowering of
the initiation set point for the emergency cooling condensers is also proposed.
These are'-the two changes proposed herein to the Station's Technical Specifica-
tions.

Transient Anal ses and Core D amies

The following transients were reanalyzed:

categore

Primary System
Pressure Increase

Event

1. Turbine Trip
Bypass (1850

. 2. Turbine Trip
of Bypass

with Partial
h5Yt)
with Failure
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Cate~os Event

Primary System
.Jucrease Pressure

hioderator temperature
decrease

De ere as e of coolant
inventory,

,e

Mainstream Line Isolation
Valve Closure

4. Feedwater Controller Mal-
function (Increase Flow)

S. Loss of Auxiliary Power

Core coolant flow
increase

6. Flow Controller hlalfunction
(Increase Flow)

Since the new scram reactivity curve represents an end-of-cycle condition,
the new analyses»ere done with other inputs characteristic of end-of-cycle
conditions to insure a realistic worst case analysis. Other conservative
assumptions used in the previous transient analyses, such as rod insertion
rates, were not changed.

Other transients and the specific reasons why these were not reanalyzed
are shown below:

~Cate or

Safety Valve Sizing
Transient-

Reasons

Reference transient is the Turbine
Trip with Failure of Bypass and Scram.
As scram does not occur the new scram
reactivity curve does not affect the
previous analysis.

.Primary
System
Pressure
Increase

All events were reanalyzed at full
power and results are discussed below.

moderator
Temperature
Decrease

Reactivity.
Insertion

The only event of significance in this
category is the Feedwater Controller
Malfunction>maximum demand, which was
reanalyzed and is discussed below.

The limiting transient is the Rod Nith-
drawal Error transient which is termin-
ated by the rod block and not a scram;
the results of previous analysis will
not be affected by the change in scram
reactivity.
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Cate~os Reasons

Decrease of
Coolant
Inventory

Core Coolant
Flow (Increase)

'hese transients result in a reactor
pressure vessel 'depressurization and, .

.in some cases, a low level scram.
Power level drops due to void forma-
tion prior to the scram.

,Startup of idle recirculation loop is
not a severe transient and is basically
affected by the reactivity which is
not significantly changed.

Core Coolant
Flow (Decrease) A scram does not occur as a direct

result of these transients so the change
in scram reactivity curve will not affect
previous results,

1. Turbine Tri with Partial B ass (1850 ~i''t)

Ob ectives

a. Demonstrate a safe abnormal operational transient
within fuel limits.

b. Verify the adequacy of the 10 second time delay for
emergency cooling system actuation at the design
rating.

'ssum

tions and Initial Conditions

a. The reactor is at the 1850 Mwt power condition with
1030 psig vessel pressure when the turbine stop

,valves close.

b. The turbine stop valve closure scram is. initiated
when the valves are < 10 percent closed.

I

c. The trip point for the emergency cooling system is set
at 1080 psig while the lowest set-point of the solenoid-
actuated relief valves has been lowered to 1090 psig.

d. The bypass system capacity is 40 percent of the turbine
steam flow.at the 1850 i~ll<t initial power level.
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Comments

The solenoid relief valves are expected to open on this transient
because of the lowered set points (1090 to 1100 psig).

Results

Figure 2 shows a turbine trip with partial bypass at the design
rating power level (1850 Ml(t). The sudden closure of the tur-
bine stop valves causes a trip scram to occur within 10 milli-
seconds. Neutron flux peaks at about 112 percent of the initial
power level at about'.48 seconds. The core average surface
heat flux does not rise above its initial value because of the
fast action of the trip scram.

Vessel dome pressure peaks at about 1116 psig while the mid-core
peak is about 1131 psig. These are essentially the same pressure
peaks that result from a generator trip transient. Vessel pres-
sure exceeds the 1080 psig trip point of the emergency cooling
system at about 1.3 seconds, indicating that the design 10 second
time delay for actuation is adequate.

Full bypass flow is achieved within 0.3 seconds. The valves
remain open until about 18 seconds when the pressure regulator
demand becomes less than the combined valve capacity.

Pressure exceeds the 1090 psig set point of the solenoid-actuated
relief valves at about 1.6 seconds'nd the valves remain open for
2.5 seconds.

2. Turbine Tri with Failure of B ass

Ob'ectives

Verify that the solenoid actuated relief valve capacities and
setpoints satisfy the following conditions:

(2)

Limit the pressure peak to at least 25 psi below the set-
point of the first safety valve.
Limit the pressure peak to below the maximum fuel external
design pressure.

Demonstrate a safe transient within the fuel thermal limits.

Assum tions and Initial Conditions

a. The reactor is at full design rating (1850 hei'It) when the
turbine stop valves close.

b. The bypass valves fail to open.
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c. The turbine stop valve closure scram is initiated when

the stop valves are g 10 percent closed.

d. The action of the emergency cooling system is ignored.

e.'he first set point of the relief valves is 1090 psig.

Comments

The solenoid actuated relief valves set point has been lowered
to maintain the margin to the first safety valve set point.

Results

Figure 3 shows the transient resulting from the closure of the
turbine stop valves with simultaneous failure of tne bypass
system. This accident causes a trip scram to occur within 10

milliseconds. Neutron flux peaks at about 163 percent of
initial value at about 0.85 seconds. Because of the trip scram
action, the core surface heat flux remains below the initial
value. The relief valves open at about 1.6 seconds and then
remain open for about 9 seconds. Trip scram and the solenoid-
actuated relief valve operation turn the pressure transient
and drop reactor power and pressure to levels at which the
emergency cooling system can accomodate the remaining reactor
decay heat.

The analysis indicates that the pressure peak at tne location
of the safety valves is approximately 44 psi below the set
point of the first group of safety valves.

Pressure in the vessel dome peaks at 1174 psig and the mid-
core pressure peaks at 1185 psig which is well below the fuel
design pressure limits.

3. humain Stream Line Isolation Valve Closure

~Ob ective

Demonstrate the ability of the solenoid-'actuated relief valves
to keep vessel pressure within limits upon isolation.

Assum tions and Initial Conditions

a.'he reactor at the 1850 hlh't power conditions.

b. The minimum allowable normal valve closure time of 3 seconds
is -used.

C

c. The reactor scram is initiated by the valve position switches
at the 90 percent open position on the isolation valves (at
approximately 0.3 seconds).
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d. The action of the emergency cooling system is ignored.

Comments
l

The solenoid-actuated relief valve capacities and set points
are determined by the turbine trip with failure of bypass
transient described in Analysis 2.

Results

Figure 4 shows the transients resulting from a three-second
main steam line valve closure. It is apparent that at, the
1850 Nlt power level the solenoid-actuated relief valves
remain adequate to prevent lifting of the safety valves.

The pressure at the location of the relief valves reaches
the set point'value of 1090 psig at about 3.7 seconds. The
opening of the valves holds the vessel dome pressure peak to
about 1121 psig which is well below the first safety valve

~
set poirit. Mid-core pressure peaks at about 1135 psig.

Although the effects of the emergency cooling system are
ignored in this analysis, the combined effect of'the relief
valves and the 'emergency cooling system is more than suffi-
cient to turn the pressure transient remaining after the
relief valves close for the first time.

4. Feedwater Controller hfalfunction (Increase Flow)

~Ob'ective

Demonstrate a safe response to the malfunction which causes
continuous maximum feedwater flow into the reactor.

Assum tions and Initial Conditions

The reactor is at a typical power level (reduced by flow con-
trol) when the malfunction occurs.

Comments

Feedwater could eventually be shut off by operator action,
e.g., placing the controller on manual, closing the shut-off
valves or tripping the feedwater pumps.

Results

Figure 5 shows the transient of a feedwater controller failing
open. The transient is brought under control by the high
water level turbine trip.
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The transient is initiated with reactor power at about 54
percent of the 1850 fWt power level and about 35 percent of
recirculation flow. Because of the mismatch between steam
flow and feedwater flow, the vessel water level begins to
rise and climbs. at a maximum rate of about 3 inches per
second after the maximum feedwater rate is'achieved.

The high water level turbine trip is initiated at about 9.6
seconds. At the same time trip scram is also initiated.
Neutron flux peaks at 90 percent of the 1850 Ml>'t level at
about 10 seconds and the core average surface heat flux peaks
at about 61 percent shortly thereafter. Recirculation flow
at this time is about 41.5 percent. The critical heat flux
ratio at all times is greater than that at full power.

The pressure rise continues for a short time after the scram
is initiated with the pressure peak occuring at about 12
seconds after the feedwater controller malfunction. The
analysis indicates that peak pressure at mid-core is about
996 psig and about 992 psig in the vessel dome.

5. Loss of Auxiliar Power

~Ob ective

Demonstrate that a safe shutdown can be made with loss of
auxiliary power..

Assum tions and Initial Conditions

Loss of all auxiliary power causes loss of condenser cooling
water, trip of feedwater pumps,, and trip of recirculation
puIIlps .

Comments

A worse case for this type of transient is simulated by a
simultaneous loss of condenser vacuum with 'resulting scram,
turbine trip without bypass, and trips of the feedwater and
recirculation pumps.

Results

Figure 6 shows the results of the transient. Neutron flux
peaks at 156.7 percent of the initial value at about 0.7
seconds. The relief valves open in about 1.6 seconds. Full
flow capacity is achieved at 2.1 seconds later. The relief
valves continue to function until about 12.6 seconds when the
pressure at the location of the valves falls below the set
point. However, heat continues to be genexated after the
relief valves are closed, building up pressure slowly such
that the relief valves are again actuated at about 16.5 seconds.
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The pressure drops quickly to the set point of the valves
and again they close. The relief valves will continue to
cycle as shown until heat generation has dropped to the
capacity of the 'emergency cooling system.

Vessel dome pressure peaks at'1181 psig, well below the
first set point of the safety valves. Mid-core pressure
peaks at about 1187 psig.

6. Flow Controller t~falfunction (Increase Flow)

~Ob ective

Demonstrate a safe transient »hen one recirculation flow
controller causes maximum increasing rate of change of pump
speed.

Assu tions and Initial Conditions

The reactor is operating at partial power (reduced by flow
control) when one speed controller malfunctions, causing
the scoop tube positioner (for the fluid coupler in the motor-
generator set) to move at maximum speed in the direction to
increase flow.

Comments

This type of malfunction is not expected to occur simultane-
ously in another flow controller. A malfunction in the master
flow controller would produce a less severe transient since
the limit on flow rate for the five controllers is less than
the rate limit for one scoop tube positioner.

'Results

The transient resulting from this accident is shown in Figure 7.
No scram trip level is reached during this transient.

The starting point for this transient analysis was about 54
percent of 18SO hH>t and 36 percent recirculation flow which
is considered a typical low-power operating point. The mal-
function in the one speed controller causes total recircula-
tion flow to increase to about 48 percent within 9 seconds.
Neutron flux leads the flow and peaks at about 89 percent
within 4 seconds' second peak of the same magnitude occurs
at about 7:5 seconds as a result of increasing feedwater.
Peak thermal power is essentially reached at about 12 seconds
with a value of 73 percent of 18SO Nft. The transient ter-
minates at this time because of a model constraint. The tran-
sient is mild, not much more severe than the maneuver of
running up in po»er on flow controls No thermal limits are
approached during the transient. The flow in the loop in which
the malfunction occurs increases rapidly to about 133.9 percent
of rated loop flo»'. This flow increase from 36 percent to
133.9 percent occurs within 9 seconds.
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D»ell Time Re-Determination

The dwell time was also reanalyzed because it is involved
with the Station's Technical Specifications. The turbine
trip with bypass transient was. used to obtain the data for
the d»ell time calculations. -To vary the time of scram
initiation, a trip scram, flux scram, O.S second delayed
pressure scram, and 1.0 second "delayed pressure scram cases
were analyzed.

The analyses show that neutron flux'peaks are lower and
broader than previously reported because the void coeffi-
cient is lower, thereby reducing the rate of reactivity
insertion and slowing the progress of the transient.

The'ecalculateddwell time is approximately 0.66 secs. longer.
However, for conservatism, no change to the value presently
incorporated in the Technical Specification is proposed.

In summary these results indicate that with the new relief valve settings
(1090 to 1100 psig) a margin of much more than 25 psi is maintained between
the peak pressure for the limiting transient and the first safety valve set
point. For the less severe transients resulting from single errors, the
lower setting of the relief valves may result in pressure relief and steam
flo» through the relief valves. Actuation of the relief valves in such
instances is solely a change in the plant operational response for Aine Mile
Point and reflects the normal operational response for Bl<R plants with small
bypass capacity.

-9-
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Pro osed Chan es to AD endix A (Technical S ecifications)

As a result of the foregoing, the following specific changes to the
Appendix A of License DPR-17 are proposed:.

Item

Basis
statements
for 2.1.2
5 2.1.2.a

Location

page ll
~Chan a

Add a superscript 10 to
6, 7 5 9 on line 4 and
the last line. At
bottom of page add
reference (10) to this
letter.

Discussion

The adequacy of the specifi-
cations is also confirmed
with the new transient
analyses described in this
letter.

Basis
statements
for 2.1.2
.g-h

page 14 Change the last sentence
of the first paragraph
by adding a refe'rence to
this letter in the
parentheses.

The original peak pressure
listed is still representa-
tive of the most severe
case.

Basis
statement
for 2.1.2.i

page '15 Change the parenthetical .The new transient analysis
reference to this letter. shows that the statement

is still true.

Basis
statement
for 3.1.l.c.

Basis
statement
for 3.1.3

Table
3.6. 3. c.

page 24

page 30

page 102

In the last sentence of
the first paragraph add a
reference to this letter.

In the third paragraph,
change the initiation
setpoint from 1090 psig
to 1080 psig. Also in
the third sentence add
Technical Supplement to
Petition to Increase
Power Level

Under emergency cooling
initiation setpoint,
change 1090 psig to
1080 psig.

The new transient analyses
were done with the same scram
times as before'.

The initiation point is moved
down 10 psig in 'order to mini-
mize .the chances of automatic
relief valve operation during
slow transients involving
pressure increases. This is
solely an operational concern
with the new relief valve
setpoints at 1090 psig. The .

added references show that the
time delay is still applicable.

Same as reason for change in
Basis Statement for 3.1.3,
noted above.

Basis
statement
for 2.2:2.a.

page 18 Change the second sen-
tence of the second para-
graph to read as follows:
"Any five of these valves
opening at 1090 to 1100
psig will keep the maximum
vessel pressure below the
lowest safety valve setting's demonstrated in Appendix
E-I, 3.11*, The Technical

The new transient analyses show
that the automatic relief valve
set points must be lowered to.
prevent the safety valves from
actuating on a worst case pres-
surization transient; i.e.:
turbine trip without bypass.
The change from four to five
valves is made to maintain the
margin from peak transient

-10-
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Item Location Change Discussion

Basis
statement
for 2.2.2.a.

(Cont.)

page 18 Supplement to Petition to
Increase Power Level, and
letter: Niagara hfohawk
Power Corporation (TJ
Brosnan) to Atomic Energy
Commission (PA bforris),
dated February 28, 1972.

pressure to the safety valve
set points derived by the new
analysis.

Specification page 58
3.2.9.a.

Change the wording from
"....four of the six..."
to "....five of the six

II

Same as directly above

Basis
Statement
for 3.2.9.a.

page 58 In the first paragraph,
change the set points to
1090, 1095 and 1100 psig.
In the second sentence of
the second paragraph,
change the wording from
"...only four valves
to "...only five valves

Also add a ref-
erence to this letter.

Same as directly above
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Conclusions

ice conclude that these changes do not involve unreviewed safety ques-
tions 'as defined in 10 CFR 50.59, nor does it present significant hazards
considerations not described or implicit in the Final Safety Analysis=Report,
the Petition to Increase Power Level- and Supplements and Addendums thereto;
and there is reasonable assurance that the health and safety of 'the public
-will not be endangered. This matter has been reviewed by the Safety Review
and Audit Board which concurs with these findings.

Very truly yours,

. J. Brosnan
Vice P esident and Chief Engineer

Attachments

-12-
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FIGURE 2

-TURBINE TRIP WITH BYPASS-
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l FIGURE 3

TURBINE TRIP-FAILURE OF BYPAS
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t FIGURE 4 Regulatory File
Cy'AIN

STEAM ISOLATION VALVE ~ g -g8-7A
CLOSURE

. ireeerrerr rrr'ur rretea

150.

uJ 100;
C3

CL
LC

Ii'EUTRON FLUX
tÃFftCC e.~

~ RECIRCULRT10N
~ VESSEL STERN
~ FEE0I'ATER FLG

FL0W
LCM

I—
UJ

SO.
Ct:
UJ

0'.
0. 8. 12. 16.

200.

~ YESSEL PRES C
A.",0E,PSI'CT.

SKIRT SU e'tERSIGele IN

100.

0.

8.
TIME (SEC. )

12. 16.

Note: l. Text is based on 100 percent being equal to
the design rating of 1850 hQ~'t.

2. Figure is based on. 100 percent being equal to
initial rating 1538 hNt.



M v
vW',' v ) 4 4W

I



FIGURE 5
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t 'IGURE 6
LOSS OF AUXILIARY POWER
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i FIGURE 7
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