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Research on a Stability of Feedwater Control System after Stretched
Power Uprate and Replacement Steam Generator for Ulchin Units 1&2
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(Received 20 April 2012, Revised 30 May 2012, Accepted 10 June 2012)

ABSTRACT

Full load rejection capability of nuclear power plant depends primarily on steam dump capacity (SDCAP) and
steam generator level control capability. Recently, Ulchin Units 1&2 have performed stretched power uprate (SPU)
and replacement steam generator (RSG) projects, which increase the power by 4.5 percent. They change major
design or operating parameters and especially reduces steam dump capacity at full power due to increase of the
steam flow. The reduction of SDC after SPU results in degradation of heat removal capability in full load rejection
transients. Therefore, we should perform evaluation to determine whether reactor trips occur in large load rejection
transients. Uchin Units 1&2 have experienced full load rejection (FLR) three times from 2004 to 2010. Operating
data from the plant occurrence of FLR at Ulchin Units 1&2 showed that steam generator (SG) level transients were
limiting in point of reactor trip. However the plant had never reached reactor trip in the FLR and successfully
continued in house load operation. The parameters and setpoints for the SG will be changed if the SG is replaced.
Therefore, we evaluated the appropriateness of steam dump, main feedwater and steam generator water level control
system preventing the plant from reactor trip in case of FLR by the parameter sensitivity study whether SG water
level operated smoothly after SPU and RSG projects.

Key Words : Full Load Rejection( 53} “44)), Steam Dump Capacity(57]H Z &%), Stretched Power Uprate(4:
TR £ A 3}), Replacement Steam Generator(F71'#487] 1L A)

7|59 Cv =Coefficient for feedwater control valve (gpm/psi'?)
SLEP =Steam generator Level Evaluation Program
SDCAP = Steam dump capacity DP =Differential pressure between main steam and
SPU = Stretched power uprate feedwater header (bar)
PB =Proportional Band
FLR =Full load rejection 1.LME
OSG=0Original steam generator
RSG=Replacement steam generator =7 12575 A2 F71EA7] wA ¢ HYEY
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Table 1 Steam generator water level reactor trip
setpoints in Ulchin Units 1&2

SG SPAN |SG Lo Lo| SG Hi Hi | Nomal
level
—1.05m 1.13m
: 449
0SG 365Tm | o 5% %
—1.78m | 137m
R . 449
SG 5080m |l Gy | 0%

FuT AdAE AR A= IFAT 15

Table 2 Occurrences of house load operation in Ulchin
Units 1&2

Occurrence Date

Results

- Reactor power 8%
‘04.7 - Generator power : 35MWe
Ulchin unit 1 | - RCS Temp. / Pr.:2290C / 155bar

- SG level : —0.1 / —0.04 / —0.1lm
‘04.10 - Reactor Power : 8%
Ulchin unit 2 | - Generator Power : 40MWe
‘06.10
- : —0. +0.
Ulchin unit 1 SG level 0.54 m / +0.9m

Table 3 Occurrences of feedwater pump loss in Ulchin
Units 1&2

Occurrent
Date

'06.6 Ulchin unit 2
'07.7 Ulchin unit 2
'07.9 Ulchin unit 2

Unit Results

Turbine runback to 600MWe
Turbine runback to 620MWe
Turbine runback to 650MWe
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Table 4 Analysis cases occurrences of feedwater pump

loss

Casel Case2 Case3 Case4
Turbi K
urbine runback |00 | ooy | 0% | s5%
Target Value
Start time of | 5000 1 300s | 300s | 300s
turbine runback
Finish time of | = e\ s | 324as | 3278
turbine runback
100 100 100 100
Runback rate | o o | oumin | %/min | %/min
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Fig. 1 SG narrow range level in full load rejection(PB)
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Fig. 3 Nuclear power in full load rejection(PB)
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Fig. 4 SG pressure in full load rejection(PB)
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Fig. 7 Feedwater flow in full load rejection(PB)
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Fig. 8 Feedwater control valve position in full load
rejection(PB)
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Fig. 13 Steam generator narrow range level in one
feedwater pump loss transients(difference pressure
between feedwater header and steam header)
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