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CHARACTER OF PRESSURE SURGES IN THE MAIN STEAM LINE
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> Introduction

Some of the accident scenaros discussed for VWER-440 reactors assume an overfeed of the secondary side of the
steam genarators by walter coming aither from the primary side or from the feed water system. The presant work
was initiated to study this phenomenon expenmentally, For this purpose the PME-2Z test facility of KFKI-AEKI]
Budapeast, an intagral thermohydraulic model of a VWER-440 2213, was extended by a steam-line model, which is
equipped with a novel two-phase flow instrumentation as well as fast pressure and displacement iransducers,

> Description of the test facility

The water hammer test section consists of a 2.87 m long
horizonfal pipe with an innar diametar of 73 mm designed for a
maximum pressure of 16 MPa. The end of the test seclion is
connected with the condensar unit of this test facility, which
substitutes the wrbing of the real plant. The test section can be
isolated by two valves, one is located in the connection with the
sleam generalor head, the olher in the connecting ling lowards the
condensar. The water injection is initiated by opening a valva in
the injection line (inner diameter 24 mm). The locations of mesh- =
sensor, neadle probes and fastpressure transducers are indicated

in the figure.

= Special instrumentation ! mesh sensor

The sensor consists of two grids of 12 parallel electrode rods placed into the flow in a short
distance behind each othar. The measuring plane is located in the axial gap (2 mm) bebwesan
the electrode planas. A pholo of the sensor is shown a special design for an application at
high pressure up to 7 MPa and a temperaiure of up to 285 “C was developed. The sensor is
aquipped with an integrated cooling channel, In this way the sealing elements are kepl al a

tempearature below 180 “C.
|

> Special instrumentation | local vold probes

The principal scheme of a neadle probe with integrated thearmocouple is
ghown in the figure. The temperature is measured by 8 microthermocouple
of 0.25 mm diameter, the shroud of which is used as elactrode for the
measurament of the elecirical conductivity of the fluid. In this way, the
phase (liquid or gas) detection is carried out in accurately the same
position, whene the temperature is measured

> Test conditions ! test results

In figure the void collapss is shown in a higher time resolution. Tha water slug that
arrives at the sensor position contains some vapor bubbles. Att = 5.210 s the
entire cross section is filled with water.
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