35 2 Vol.35. No.2
2014 4 Nuclear Power Engineering Apr. 2014

0258-0926(2014)02-0157-04

430223

WANO
TL362+.1 A
0 2
3
4
PWR M310
PWR
M310 G
R
G R
G
2
1 1
+LHP +LHQ
1
2

2013-01-04 2013-10-16



158

Vol.35. No.2. 2014

50=+0.2

Hz 47 Hz

47 49 HZY
f<47 Hz

>51Hz A¢t>0.25s

49.8 Hz

50.2 Hz

[1-2]

1 3 min
PWR
At>0.5s

2.1.1
C3
T
C3
200%P, min °
1.5s 2
DNBR
C3
2.1.2 T
AT
DNBR
2.1.3
C3
r/min At 0.5s P7
214 2
At 05s
88.8%

2.15

Py

AT

P7

285 s

C3

AT

1365
10%P,

47 Hz



159

G
109%P,
/
SEC/RRI SEC/RRI
2.2
2.5 Hz/s
[3]
1365 r/min
P7 2
P7 1
P8
30%P,
DNBR
3
T
[4-6]
4

4.2

1365 r/min

5%

P7

f<47Hz

At>0.5



160 Vol.35. No.2. 2014

4.3
49.8 Hz
50.2 Hz
1
5
(1] . [M].
1993.
2] : [M]
1 - . 2002.
Table 1 Predetermined Protection Value for Generator and [3] RCC-E.
Main Transformer in Nuclear Power Plant
[S]. 2002.
[4] John wiley & Sons Ltd.. “Transients in Power Systems
f<4THz [J], Lou van der Sluis, (2001) 97-102.
At>0.5
> [5] . M.
f<47Hz 1995.
At >3s [6]
f>51Hz M] . : 2007.
At >0.25s

Analysis and Countermeasures for Effects of Grid
Frequency Change on PWR Unit Operation

Ding Weidong
Research Institute of Nuclear Power Operation, Wuhan, 430223, China

Abstract: In many analyzed events by WANO, operators relied solely on the reactor protection system to
protect the reactor core without taking pre-emptive conservative actions. Especially during this off-normal
grid conditions which was beyond the procedure guidance, these conditions may be further exacerbated by a
reactor operator’s inexperience. In this paper, the potential adverse effects of the grid frequency change on
PWR units operation is analyzed, the approfprlate contl.réfgency plans are proposed so that the reactor operators
can respond correctly in time when this off-normal grid condition occurs, to avoid causing reactor scrams to
protect the reactor core, and the operators can conservatively monitor the PWR units operation, and a prudent
margin to the plant safety limitations is always maintained.

Key words: Grid frequency change, PWR units, Countermeasures
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