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Improvement of Licensed Power Monitoring Methodology for KSNP
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Abstract

This paper aims at developing an optimum monitoring method of licensed power,
which is considering the power increasing effect, the operational flexibility and the
licensibility for KSNP. The proposed method for the licensed power monitoring is 1) to
use the one-hour averaged BSCAL (Secondary Calorimetric Power calculated in Core
Operating Limit Supervisory System, COLSS) in comparing with the licensed power
limit, and 2) to establish the instantaneous power limit based on BSCAL.

Applying the new methodology to COLSS software, the thermal power for each unit
can be increased by approximately 0.25% (or 2.5 MWe in electrical power). In addition,
this new method can reduce the burden of operators for the licensed power monitoring
by providing the more stabilized power indication. It is expected through this method
that an ambiguity of monitoring standards for the licensed power limit be eliminated and



that the efficient steady-state operation be achieved within the licensed power limit

without affecting the safety.
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E L v COLSS iAol 18] 7FE9 Ay g0k
POWER REQUIREMENTS
PLANT
- Based on NRC requirements
SONGS2 | - If power > 100%,
SONGS-3 operator takes immediate action to reduce power below 100%.
- If any of thefive criteriais exceeded, it isreportable.
Waterford 3 | - Maintain 4 hour average of PP a or below 100% of LPL
- Mantain 12 hour average of BSCAL at or below 100% LPL.
PVNGS 1,23 | - If the 10 minute, the one hour or the 12 hour average > 100%,
reduce the power.
- If the 12 hour average > 100% power, it is reportable
- Maintain 4 hour average of BSCAL at or below 100% of LPL.
- If the 2 minute average of BSCAL > 101%, Annunciator Alarm
ANO-2 | - Operationwith (100% < 2 minute average < 101%) isdlowed for up to
3 minutes.
- If the average BSCAL over 8 hour shift > 100% or
If the 2 minute average > 102%, it is reportable.
E 2 7eEY 2 &9 JuAte e 857 &9 37t
Upper Tolerance
. - . R
e NP NPP Mean Star.ldc.lrd Limit Normality Margin = = e
S| sl Deviation Non- Test Al 7k
Normal .
Parametric
. T = Ul
Md}f(c?DELI’ 10 | 10 | 99813 | 0.0636 | 99919 | 99.934 Fail - 0% | °®
CBTFSP) 34
o7
CBDELTF | 10 | 10 | 99659 | 0.1026 | 99.831 | 99.841 Fail 0.093 | 100% ESZ“
- | - 199659 | 00569 | 99756 | 99.764 Fail 0.170 (1)
10 | 10 | 99659 | 0.0503 | 99.744 | 99.751 Fail 0183 | 100%
10 | 30 | 99660 | 0.0335 | 99716 | 99.721 Fail 0.213 5%
BSCAL 30 | 20 | 99660 | 0.0263 | 99704 | 99.711 Pass | 0230 | 10%
10 | 360 | 99.660 | 0.0192 | 99.692 | 99.696 Fail 0238 | 1A%k
30 480 | 99.660 | 0.0106 | 99.678 | 99.681 Pass 0256 | 4A%F
- | - 199660 | 00187 | 99.690 | 99.696 Pass 0.244 |1A17H(+2)

%] 1 o] Z¥ BSCALZE AHA|
%2 © o7}y BSCALS 1A17F B33k




¥ 3. PPS % BSCALe| W3k &3+ <=9 nu

Max(CBDELT,CBTFSP)|  CBDELTF BSCAL 7] % BSCAL
(4% 34357)) (&7 343.7]) = 100%
Mean 99.813 99.660 99.659 100
Standard
andal 0.2313 0.2434 0.0570 0.0570
Deviation
U, .
_oepper 100.193 100.060 99.753 100.094
Tolerance Limit
Max PP 101.270 100741 99.835 100.226
Number
1,033 49 0 0
(PP > 100.5%) ’
Total number 60,000 60,000 60,000 60,000
% 0.493 0.089 0 0
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