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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

13. Steam Generator Waler
Level Low lLow

a. Umit 1

b. Umit 2

14. Undervoltage - Reactor
Coolant Pumps

15. Underfrequency - Reactor
Coolant rumps

16. Tlurbine Trip

aStop Valve EH
Pressure Low

b. Turbine Stop Valve
Closure

17. Safety Injection Input
from ESF

—————

*QIP - RATED THERMAL POWER
“IBD = TO BE DETERMINED

TOTAL SENSOR
AL LOWANCE ERROR
(TA) z (5)
17 4.2 1.5
80" tep°  Ten"
- e R
8.57 0 1.0
4.0 0 1.0
NA NA  NA
NA NA  NA
NA NA  NA

TRIP SETPOLWT

>17% of span
from 0X to 30%
RIP* increasing
linearly to

> 40.0% of span
from 30X to 100X
RIP*

“.-

»>37%- of narrow
range span
>TTX of bus
voltage (5082
volts) with a

0.7s response Lime

- »>56.4 Hz with a
0.2s response time

>550 psig
>1X open

N.A

ALLOWABLE VALUE

>15.3%X of span from
O0X to 30X RTP*
increasing linearly
to >38.3X of span
from 30X to 100X RIP*

>35-3% of narrow
range span
>76X (5016 volts)

ao “ '

>55.9 Wz

>S50 psig
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TABLE 3. 3-4 (Continued)

ENGINESRED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

4. Steam Line Isolation

a.
b.

Manual Initiation

Automatic Actuation Logic
and Actuation Relays

Containment Pressure-High-High
Steam Line Pressure - Low

Steam |Line Pressure-
Negative Rate - High

feedwater Isolation
Automat ic Actuation Legic

Actuation Relays

Steam Generalor Water
Level-High-High (P-14)

1. Umit 1
2. Umit 2
T ~lLow

avg
Doghouse Water Level-High

Safely Injeciton

“YBD « TO BE DETERMINED

TOTAL

ALLOWANCE (TA)
NA. NA
NA NA.
12.7 0.71
46 1.3
8.0 0.5
NA. NA.
5.4 2.18
80" 10"
Py 236
a.006.0") 1.12¢0. %3
1.0 0

SENSOR
ERROR

- N

N.A
NoA

1.5
1.5
1]

1.5

1.2¢0.8")

0.5

TRIP SETPOINT

ALLOWABLE VALUE

N.A
N.A

1 psig
125 psig
100 psi

IA IV IA

NA

< 82.4X of
narrow range
instrument
5

< #-4% of
NaArrow range
instrusent
span

> S64°F

11 inches

above 577"
flocr level

KA
N.A

3.2 psig
694 psig*
122.8 psi**

IV 1A

| A

> 562°F (561°F7)

12 inches
above 577'
floor level

See Item 1. above for all Safety Injection Setpoints and Allowable Values.



UNCTIONAL UNIT
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S8, Auxiliary feedwater (Continued)
o ¢ Steam Generator Waler

- Level - Low Low

> 1) Umit ]

~

- 2) Umit 2

N

-~

<

= Safety Injection

€. Loss-of-0ffsite Power

f. Trip of All Main Feedwaler
Pumg s

g Auxiliary Feedwater Suctlion
Pressure-Low
1) CaPs 5220, 5221, 5222

2% caps 6230, 5231, 5232
a. Unmit ]
b, Umit 2

9. Containment Sump Recirculation

4.  Automatic Actuation lLegic
and Actuation Relays

b. Refueling Waler Storage
Tank level-Low
Coincident Wilth Safely
Injection

“180 = TO BE DETERMINED

TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

N Y WWe Y N R T e e ———————

SENSOR
T10TAL ERROR
ALLOWANCE (TA) (s) TRIP SETPOINT  ALLOWABLE VALUE

17 14.2 1.9 > 17X of span > 15.3% of
from 0X to span from 0% Lo
3% RTP 30X RIP increasing
increasing linearly to
linearly to > 38.3% of span
> 40.0% of from 30% teo 1002
span from 308 RTP
to 100X RTP

80" e e 36.8% .1

v e o > 4% of > 45-3% of narrow
NArrow range range instrument
span span

See Item 1. above for all Safety Injection Setpoints and Allowable Values.

NA NA NA > 3500 ¥ > 3200 v

N.A N A N.A N.A N A

NA N.A N.A > 10.5 psig > 9.5 psiyg

N A N A N.A > 5.2 psig > 5.2 psig

NA N.A N A > 6.2 psig > 5.2 psig

NA N.A N.A > 5.0 psig > 5.0 psig

NA N.A N A NA NA

N.A N A N.A > M17.15 inches > 162.4 inches

See Item 1. above for all Safety Injection Setpoints and Allowable Values.
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LIMITING SAFETY SYSTEM SETTINGS
BASES

Steam

-

ner r w r vel OF & TRAdwatis  furtiem ofear.

The Steam Generator Water Level LowsLow trip protects the reactor from
loss of heat sink in the event of a sustained steam/feedwater flow mismatch
resulting from-loss of normal feedwater.' The specified Setpoint provides
allowances for starting delays of the Auxilfary Feeawater System, : ., as

LFPOAg A Bhe Laveh AAR U LARas oA,

rvol nderfr = R r Coolant P <

The Undervoltage and Underfrequency Reactor Coolant Pump Bus trips pro=
vide core protection against ONB as a result of complete loss of forced coolant
flow. The specified Setpoints assure a Reactor trip signal is generated before
the Low Flow Trip Setpoint is reached. Time delays are incorporated in the
Unaerfrequency and Undervoltage trips to prevent spurious Reactor trips from
momentary electrical power transients. For undervoltage, the delay is set
S0 that the time requirea for a signal to reach the Reactor trip breakers
following the simultaneous trip of two or more reactor coolant pump Dus circuit
breakers shall not exceed 1.2 seconds. For underfrequency, the delay is set
50 that the time required for a signal to reach the Reactor trip breakers
after the Underfrequency Trip Setpoint is reached shal) not axceeg 0.3 second.
On decreasing powz* the Undervoltage and Underfrequency Reactor Coolant Pump
Bus trips are automatically blocked by P-7 (a powsr level of approximately 10%
of RATED THERMAL POWER; with a turtine impulse chamber presiure at approxi-

mately 10% of full power equivalent); and on increasing power, reinstated
automatically by P=7,

Tu:gino Trig

A Turbine trip inftiates a Reactor trip. On decreasing power the Reactir
trip from the Turbine trip fis automatically blocked by P-3 (a power level af

approximately 69% of RATED THERMAL POWER); and on increasing power, reinstated
automatically by P-9,

f n ion [nput fr F

[f a Reactor trip has not already been generated dy the Reactor Trip
System irstrumentation, the ESF automatic actuation Irgic channels will
initiate a Reactur trip upon any signal which initiates a Safety Injection.
The ESF instrumertation channels which initiate a Safety Injection sigmal
are shown in Table 3.3-3.

CATAWEBA - UNITS 1 4 2 8 2+7
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Attachment 2

Discussion, No Significant Hazards Ana'ysis and
Environmental [mpact Statement
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The proposed amendment would:

(1) Change the Total Allowance, Z, Sensor Error, Trip Seipoint and Allowable
Vllh. 'u' I'-- l’cb'. T.hl. 2::".

(2) Change the Total Allowance, Z, Sensor Error, Trip Setpoint
and Alloewable Value for ltems 5.6.2. and 8.¢.2), Table 3.3-4,

The changes to the tables are needed for Umit 2 only.

Catawba Units | and 2 are equipped with Westinghouse Model D3 and Model DS steam
generators, respectively, A major difference in these models is the design of
the moisture separator section. Two aspects of this design difference are of
significance with respect to the proposed modification: the D5 has & higher
recirculation rate than the D3, and the elevation of the lower deck plate in the
DS is higher than in the D3. See Figure 1. Due to these differences the lower
instrument tap for the narrow range level instrumentation was located above the
transition cone and lower deck plate on the DS as opposed to below the transition
cone in the downcomer region on the D3, This has resulted in significantly
different operating characteristics, The proposed modification will relocate the
DS lower instrument tap to the same location as the D3, The old level
instrumentment taps will be capped.

Steam generators exhibit a "shrink" or "swell" characteristic at low power levels
(when feedwater temperature is low) when feedwater flow is initially increased or
decreased, respectively. This makes plant control difficult and more susceptible
to trips. The "shrink"” and “"swell™ in the Model D3 is much less pronounced due
to the location of the lower tap in the downcomer region., At the time that the
level "swells", the recirculation flow rate increases thus creating a lower

pressure at the lower instrument tap and significantly reducing the magnitude of
the indicated level increase,

In order to determine the potential gain in operational comtrol characteristics
of the D5 steam generator if the lower instrument tap were relocated to the
equivalent location as the D3, Duke and Westinghouse installed instrumentation on
the Catawba 2C generator., One narrow range level channel was installed using the
new lower tap location. A pitot tube was installed in another available location
at the same elevation., The pitot tube static pressure comnnection was used to
create another narrow range level channel which would be unaffected by the flow
vielocity in the downcomer. Transient data from these instruments and the
currently installed narrow range level instrument clearly showed (1) that the
shrink and swell is significantly reduced by the flow velocity feedback in the
downcomer and (2) the indicated level when sensed in the downcomer and velocity
compensated correlates extremely well with the current instrument configuration,
Fee Figure 2.

Due to the higher elevation of the lower instrument tay on the D5, a more
restrictive instrumentation range is available to the operator. Steam generators
experience a significant shrink following a reactor trip from power. Emergency
procedures require the operator to establish indicated level in the safety g rade



narrow range instrumentation prior to throttling auxiliary feedwater flow below
dosign values. Due to the wider span of narrow range level available on the
wodel DI, if indicated level does fall off-scale it is generally recoverad very
quickly. On the model U5 it typically takes 10 minutes before indicated narrow
range level is recovered. This creates a high potential for post-trip over
cooling and depressurization. Transient data has shown that the modified DS
level instrumentation will perform similarly to the D3 in terms of post-trip
response, See Figure 3,

The present span between the high-high level and low-low level trips on the D5 is
physically bounded by the elevation of the top of the moisture separator swirl
vanes and the elevation of the lower insirument tap, respectively. By relocating
the lower tap, the loediw lovel trin satnal st can be reduced. The high-high
level trip setpoint will be reduced by the equivalent error assigned to the
maximum velocity in the downcomer. The operating level setpoint will be reduced
to maintain the currently existing margin (36") between this setpoint and the
high-high level trip. The low-low level trip setpoint will be set at the
elevation of the lower deck plate., With this arrangement, the margin between
operating level setpoint and low-low level trip setpoint will be increased from a
current 42" to 58", & 381 increase. This will make the unit more tolerant to
feedwater system malfunctions at power, thus reducing unnecessary trips and
corresponding challenges to safety systems,

Kelocating the narrow range instrumentation lower sensing tap on the Westinghouse
model DS steam generator to the same elevation as the mode DI steam generator
will provide the following safety enhancements:

I. The effects of shrink and swell at low power levels will be
greatly reduced, thus reducing the potential for reactor trips,

2. The time necessary to recover indicated level following a reactor
trip will be greatly reduced, thus reducing the potential for an
an cver cooling event due to excessive auxiliary feedwater,

3. The margin to low-low level trip will be increased thus reducing the
the potential for reactor trips at power,

Relocation of the level sensing tap to the downcomer region requires that the
velocity induced error be accounted for in determination of trip and operating
level setpoints, This can be accomplished without reducing any current margin to
trip,

10 CFR 50,92 states that a proposed amendment involves no significant hazards
considerations if operation in accordance with the proposed amendment would not:

(1) Invelve a significant increase in the probability or consequences
of an accident previously evaluated; or

{2) Create the possibility of a new or different kind of accident from
any accident previously evaluated; or

(3) lovolve a significant reduction in a margin of safety,
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There will not be a significant increase in the probability or consequences of an
accident previously evaluated. The following FSAR Chapter 15 events have been
preliminarily evaluated assuming the new set points shown in Attachment |:

L

Loss of Bxternal Load/Turbine Trip (FSAR Sections 15.2.2 & 15.2.3)
Steam System Piping Failure (FSAR Section 15.1.5)

Loss of Non-Emergency AC Power to the Station Avsiliaries

(FSAR Section 15.2.6)

Loss of Normal Feedwater Flow (FSAR Section 15.2.7)

Peedwater System Pipe Break (FSAK Section 15.2.7)

Feodwater System Malfunction Causing an Increase in Feedwater

Flow (FSAR S/ ction 15.1.2)

Mass and Energy Release Analysis for Fostulated Secondary Systeam
Pipe Ruptures Inside containment (FSAK Section 6.2.1.4)

The following events were re-analyzed because they are the events s st sensitive
to a reduction in the low-low level trip setpoints:

Loss of Non-Emergency AC Power to the Station Auxiliaries
(FSAR Section 15.2 ©v)

Loss of Normal Feedwater Flow (FSAR Sect’on 15.2.7)
Feedwater System Pipe Break (FSAR Sectien 15.2.7)

Information concerning Reactor Trips as a result of 5 eam Cenerator water level
can be found in FSAR sections 7.2.1.1.2 and 7,2,2.3.5., The evaluation of the
above events concludes there is no significant incre se in the probability or
consequences of an accident previously evaluated.

The proposed amendment will nit create the possib lity of a new or different !

of accident from any accident previously evaluat »d. Relocating the level tap

the D-5 steam generators snculd improve the ope’ ation of the steam g wurators. |
Since the steam generators will be operated the same as before the lovel tap

modification, no new or different kind of accijents are created.

The movement of the steam genevator level taps will not invelve a significant
reduction in any margins of safety. PFurthermore, the modification will improve
safety since the wodified steam generators will be less susceptibic to feedvater
transients, thus reducing the porential for reactor and turbine trips and
avoiding unnecessary transients on the primary and secondary systems.

Based on the above analysis, this amendmeni request does not involve Significant
Hazards Considerations.

Envircemsntal lmpact

The proposed Technical Specification change .as been reviewed ap2inst the

criteria of 10CFR51.22 for the environmental consider:*ions. As shown above, the
proposed change does not involve a significant hazards comsideratiom, nor
increase the types and amounts of effluents that may be released offsite, nor
increase individual or cumulative occupationai radiation exposures. Based cn the
foregoing, the p sed Technical Specification change meets the criteria given
in 10CFR51.22(¢)(9) for a categorical sxclusion from the roquirement for an
Environmental Impact Statement.
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