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Discussion on Control Algorithm of Constant Outlet Gas Temperature
of Flow Regulation Region from a view point of VHTR Operation

Katsuo SUZUKI
Department of Power Reactor Projects, JAERI

Junya SHIMAZAKI
Department of Reactor Engineering, Tokai Research
Establishment, JAERI

( Received October 20, 1983 )

This report presents a method of adjusting orifice valves equipped on the
top reflector of the core. These orifice valves are needed to regulate coolant
flow rate for a constant gas temperature at the outlet of flow regulation region.

Only measuring coolant gas temperature at each region is required for the
above method. The following results are obtained from discussion.

{(n Basic equation is derived which should be satisfied with the orifice

adjustment 1ncrements.42i. The equation includes measured gas temperature

of each flow regulation region. This eguation is as follows:

n_-1.=1
i/230- (1 Z50)

n
z
J=

1(AZj/Z§0) = (ang/205y) - 1 s

where 7., means initial setting of i-th orifice, A8y, 484, mean
a planned constant temperature and measured temperature
respectively.
(2) Solutions of the above equation are discussed under a certain conditions,
e.g. without changing initial pressure loss of core or with fixing a specif-
jed orifice valve opening. It is shown that the above sotution is applicable

to the core provided the reactor is in control of constant total power and
flow rate.

—
L

3)

Orifices can be operated in a bank when some flow regulation regions
indicate the same measured outlet temperature.

Keywords: VHTR, VHTR Operation, Qrifice Control, Gas Temperature Control,Core
Coolant Flow Regulation, Core Thermal Design.
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Table 1 Core Thermal Performance of Detail Design

Reactor thermal power

Rate of heazt generation in fuel rods

Primary coolant pressure
Primary cooliant fiow rate
Total channel heat transfer surface area

Reactor iniet coolant temperature

Reactor outlet coclant temperature

Average power density

Heat fiux at channel surface

Average flux (nominal)

Maximum flux {nominal)

L inear heat rate of fuel rod

Average {nominal)

Maximum (nominal)

Total power peaking factor

Engineering hot spot factor

Over power factor

Fuel maximum tempertures

Nominal

Systematic

Systematic (over power)

"15.9 kg/s

50 MW
94 %
40 kg/cmé G

423.8 mé
395 °C
1000 °C
2.2 Wiemd

0.95 x 10° Keal/m2h
1.77 x 105 Kcal/mzh

161 W/cm
298 W/cm
1.85
1.24
1.08

1295 °C
1507 °C
1542 °C
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