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METHOD

(57) The present disclosure relates a nuclear power
plant reactor control rod addressing device and the meth-
od thereof. The device includes a plurality of control rods,
a driving power, lifting coils LC, and a voltage detector.
The control rod includes a rod position probe and a rod
stroke cover. The rod position probe and the lifting coil
LC are disposed on the rod stroke cover. The rod position
probe and the lifting coil LC are coaxially disposed. The
rod position probe includes a secondary coil. The driving
power is respectively connected to each of the lifting coils
LC. The voltage detector is respectively connected to the
secondary coil of each of the rod position probes. The
driving power is configured to selectively energize one

lifting coil LC such that the one lifting coil LC generates
a first induced magnetic field. The secondary coil ar-
ranged coaxially with the one lifting coil LC is configured
to generate a first induced voltage under the action of
the first induced magnetic field. The voltage detector is
configured to detect the first induced voltage to complete
addressing of the control rod. The implementation of the
present disclosure may reduce workload of the operator,
reduce risk of human failure, reduce risk of communica-
tion failure, and greatly improve work efficiency and safe-
ty.
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Description

FIELD

[0001] The present invention relates to a nuclear power
plant field, and more particularly, to a nuclear power plant
reactor control rod addressing device and method there-
of.

BACKGROUND

[0002] A control rod control system (RGL) is one of the
special systems for nuclear power plants, and includes
a rod control system and a rod position measurement
system. Cables of the RGL span a reactor bridge to con-
nect equipments on two sides. During a refueling and
overhaul process, in order to open a reactor cover, all
joints of the rod control cables and the rod test cables
must be disconnected, and the cables must be recon-
nected when the refueling process is finished and the
cover is closed to ensure availability of the RGL.
[0003] For example, in M310 and CRP1000 reactors,
there are 61 rod control cables and 61 test cables. In
order to ensure correct connections of the rod control
cables and the rod test cables, a control rod addressing
test must be performed in a cooling shutdown mode of
a waste heat removal system, to confirm that there is no
crossover in the connections. The current addressing test
method is as follows:

S1, locking all rods except a first rod in a rod bundle,
and raising the rod bundle by 10 steps;
S2, confirming that the measured rod position of the
first rod in the rod bundle being increased by 8 steps
(the smallest unit is 8 steps);
S3, unlocking the locked rods;
S4, locking all the rods except a second rod in the
rod bundle, and raising the rod bundle by 10 steps;
S5, confirming that the measured rod position of the
second rod in the rod bundle being increased by 8
steps (the smallest unit is 8 steps);
S6, according to the above-mentioned method, com-
pleting the rod raising of all single rods in the rod
bundle, and confirming the corresponding measured
rod position changes;
S7, according to the above-mentioned method, com-
pleting the control rod addressing of all the rod bun-
dles, and confirming that a rod control channel and
a rod measurement channel correspond one by one.

[0004] Although the existing method can complete the
test, it has the following disadvantages:

1. A master operator is required to perform a large
number of operations, which increases burden on
the operators, increases risk of human failure, and
is not conducive to the control of the unit status;
2. Control rods have moved, and reactivity of a pri-

mary loop is changed, which is not conducive to re-
activity control;
3. It needs to communicate with the operator many
times, which increases risk of communication failure;
4. The operator needs to perform a large number of
unit status control work such as temperature rise and
pressure rise, which leads to multiple interruptions
of the addressing test, resulting in the addressing
test lasting for 5 to 20 hours, thus increasing the un-
certainty of the test.

SUMMARY

[0005] A technical problem to be solved by the present
disclosure is to provide a nuclear power plant reactor
control rod addressing device and method thereof in view
of the above-mentioned defects in the related art.
[0006] A technical solution adopted by the present dis-
closure to solve the technique problem is to provide a
nuclear power plant reactor control rod addressing de-
vice which includes a plurality of control rods, a driving
power, lifting coils LC, and a voltage detector. The control
rod includes a rod position probe and a rod stroke cover;
the rod position probe and the lifting coils LC are mounted
on the rod stroke cover, and the rod position probe and
the lifting coils LC are coaxially disposed; the rod position
probe includes a secondary coil.
[0007] The driving power is respectively connected to
each of the lifting coils LC; the voltage detector is respec-
tively connected to the secondary coil of each of the rod
position probes.
[0008] The driving power is configured to selectively
energize one lifting coil LC such that the one lifting coil
LC generates a first induced magnetic field. The second-
ary coil arranged coaxially with the one lifting coil LC is
configured to generate a first induced voltage under the
action of the first induced magnetic field and the voltage
detector is configured to detect the first induced voltage
to complete addressing of the control rod; wherein the
addressing is to check connectivity of a rod control chan-
nel and a rod measurement channel of the control rod to
thereby determine one-to-one correspondence between
the rod control channel and the rod measurement chan-
nel.
[0009] Further, in the nuclear power plant reactor con-
trol rod addressing device, the rod position probe further
includes a primary coil; and the primary coil is coaxially
disposed with the secondary coil; and the primary coil is
configured to be energized by an alternating current (AC)
power supply and generate a second induced magnetic
field; the secondary coil is configured to generate a sec-
ond induced voltage under the action of the second in-
duced magnetic field; and the voltage detector is config-
ured to detect the first induced voltage and the second
induced voltage to complete the addressing of the control
rod.
[0010] Further, in the nuclear power plant reactor con-
trol rod addressing device, the rod position probe further
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includes an auxiliary coil; the auxiliary coil is coaxially
disposed with the primary coil; the auxiliary coil is con-
nected to the AC power supply; and the auxiliary coil is
configured to generate a third induced voltage under the
action of the second induced magnetic field to allow the
AC power supply to adjust its output current according
to the third induced voltage.
[0011] Further, in the nuclear power plant reactor con-
trol rod addressing device, the voltage detector is an
MCP22 encoding module; and a terminal 10 of the
MCP22 encoding module is connected to the secondary
coil.
[0012] The present disclosure further provides a nu-
clear power plant reactor control rod addressing method,
including: a driving power energizing one lifting coil LC,
such that the one lifting coil LC generates a first induced
magnetic field; a secondary coil of a rod position probe
generating a first induced voltage under the action of the
first induced magnetic field; completing addressing of the
control rod by a voltage detector detecting the first in-
duced voltage; wherein the addressing is to check con-
nectivity of a rod control channel and a rod measurement
channel of the control rod, to determine one-to-one cor-
respondence between the rod control channel and the
rod measurement channel.
[0013] Further, in the nuclear power plant reactor con-
trol rod addressing method, the driving power energizing
the one lifting coil LC includes the driving power energiz-
ing the one lifting coil LC by inputting a preset test current.
[0014] Further, in the nuclear power plant reactor con-
trol rod addressing method, completing addressing of the
control rod by a voltage detector detecting the first in-
duced voltage includes: determining whether the first in-
duced voltage is larger than a preset induced voltage; if
the first induced voltage is larger than the preset induced
voltage, confirming that the rod position probe corre-
sponds to the one lifting coil LC; and if the first induced
voltage is not larger than the preset induced voltage, con-
firming that the rod position probe does not correspond
to the one lifting coil LC.
[0015] Further, in the nuclear power plant reactor con-
trol rod addressing method, before the driving power en-
ergizing the one lifting coil LC, the method further in-
cludes: energizing the primary coil of the rod position
probe by an alternating current (AC) power supply such
that the primary coil of the rod position probe generates
a second induced magnetic field and the secondary coil
generates a second induced voltage under the action of
the second induced magnetic field, whereby the complet-
ing the addressing of the control rod by a voltage detector
detecting the first induced voltage includes completing
the addressing of the control rod by the voltage detector
detecting the first induced voltage and the second in-
duced voltage.
[0016] Further, in the nuclear power plant reactor con-
trol rod addressing method, after the secondary coil gen-
erating the second induced voltage under the action of
the second induced magnetic field, the method further

includes: generating a Gray code according to the sec-
ond induced voltage and determining a corresponding
rod position of the rod position probe.
[0017] Further, in the nuclear power plant reactor con-
trol rod addressing method, the method further includes
energizing a primary coil of the rod probe by an alternat-
ing current (AC) power supply such that the primary coil
of the rod probe generates a second induced magnetic
field; an auxiliary coil of the rod probe generating a third
induced voltage under the second induced magnetic
field, by; and the AC power supply adjusting its output
current according to the third induced voltage.
[0018] The nuclear power plant reactor control rod ad-
dressing device and the method thereof provided by the
present disclosure have the following beneficial effects.
The device includes a plurality of control rods, a driving
power, lifting coils LC, and a voltage detector. The control
rod includes a rod position probe and a rod stroke cover.
The rod position probe and the lifting coil LC are disposed
on the rod stroke cover. The rod position probe and the
lifting coil LC are coaxially disposed. The rod position
probe includes a secondary coil. The driving power is
respectively connected to each of the lifting coils LC. The
voltage detector is respectively connected to the second-
ary coil of each of the rod position probes. The driving
power is configured to selectively energize one lifting coil
LC such that the one lifting coil LC generates a first in-
duced magnetic field. The secondary coil arranged co-
axially with the one lifting coil LC is configured to generate
a first induced voltage under the action of the first induced
magnetic field. The voltage detector is configured to de-
tect the first induced voltage to complete addressing of
the control rod. The implementation of the present dis-
closure may reduce workload of the operator, reduce risk
of human failure, reduce risk of communication failure,
and greatly improve work efficiency and safety.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The drawings involved in the embodiments of
the present invention will be briefly introduced below.

Fig. 1 is a structural illustration view of a rod position
probe in accordance with an embodiment in the
present disclosure.
Fig. 2 is a structural illustration view of a nuclear pow-
er plant reactor control rod addressing device in ac-
cordance with an embodiment in the present disclo-
sure.
Fig. 3 is a flow chart of a nuclear power plant reactor
control rod addressing method in accordance with
an embodiment in the present disclosure.
Fig. 4 is a flow chart of a nuclear power plant reactor
control rod addressing method in accordance with
an embodiment in the present disclosure.
Fig. 5 is a flow chart of an output current adjustment
in accordance with an embodiment in the present
disclosure.
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Fig. 6 is a graph of a test result in accordance with
an embodiment in the present disclosure.

DETAILED DESCRIPTION

[0020] In order to have a clearer understanding of the
technical features, objectives and effects of the present
disclosure, the specific embodiments of the present dis-
closure will now be described in detail with reference to
the accompanying drawings.

Embodiment

[0021] A nuclear power plant reactor control rod ad-
dressing device of this embodiment includes a plurality
of control rods, a driving power, lifting coils LC, and a
voltage detector. Each of the control rods is provided with
a lifting coil LC, but it is necessary to ensure that the
control rod and the lifting coil have a preset corresponding
relationship.
[0022] Fig. 1 shows a structural illustration view of a
rod position probe 10. The rod position probe 10 includes
a fixed flange 101, a connector 102, a primary coil 103,
a shielding cover 104, a coil support 105, a secondary
coil 106, an auxiliary coil 107, an adjustment spring 108,
and an intermediate washer 109. Preferably, The rod po-
sition probe 10 includes five secondary coils 106 and two
auxiliary coils 107. The primary coil 103, the secondary
coils 106, and the auxiliary coils 107 are all wound on
the coil support 105. The primary coil 103 is connected
to an alternating current (AC) power supply through the
connector 102. The voltage detector is respectively con-
nected to the secondary coils 106 of each rod probe 10.
The intermediate washers 109 are spaced arranged be-
tween the primary coil 103, the secondary coil 106, and
the auxiliary coil 107. The fixed flange 101 is mounted at
one end of the rod position probe 10. The adjusting spring
108 is arranged adjacent to the fixed flange 101.
[0023] Referring to Fig. 2, the control rod includes a
rod position probe 10 and a rod stroke cover 20. The
driving coil 30 includes a lifting coil LC, a moving coil MG,
and a clamping coil SG. The rod position probe 10, the
lifting coil LC, the moving coil MG, and the clamping coil
SG are mounted on the rod stroke cover 20. The rod
position probe 10, the lifting coil LC, the moving coil MG,
and the clamping coil SG are coaxially disposed. The
driving power is connected to each of the lifting coils LC
respectively. As an option, the voltage detector is an
MCP22 encoding module, and a terminal 10 of the
MCP22 encoding module is connected to the secondary
coil 106.
[0024] During the addressing process, the driving pow-
er selectively turns on one of the lifting coils LC, that is,
all other control rods except the control rod to be tested
are blocked, and one of the lifting coils LC is selected
and input with a preset test current, for example, a preset
test current of 41.6A. The lifting coil LC generates a first
induced magnetic field under the action of the preset test

current. Meanwhile, the secondary coil 106 arranged co-
axially with the lifting coil LC generates a first induced
voltage under the action of the first induced magnetic
field. Secondary coils 106 of the other rod position probes
10 arranged on different axis from the lifting coil LC gen-
erate induced voltages under the action of the first in-
duced magnetic field. However, the effect of the magnetic
field generated by the other rod position probes 10 is
greatly weakened due to the different axis and the long
distance. Therefore, the induced voltages generated by
the other rod position probes 10 are much smaller than
the first induced voltage. The voltage detector may de-
termine whether the secondary coil 106 corresponds to
the energized lifting coil LC by detecting the magnitude
of the first induced voltage. The secondary coil of which
the first induced voltage is much larger than other induced
voltages is the coil corresponding to the lifting coil LC.
Then, it can be determined that whether the rod position
probe 10 corresponds to the driving coil 30, and the ad-
dressing of the control rod is completed.
[0025] Further, the above-mentioned operations are
repeated to complete the addressing of all control rods.
[0026] In this embodiment, a preset test current is ap-
plied to the lifting coil LC to generate a first induced mag-
netic field, and then the addressing of the control rod is
completed according to the induced voltage generated
by the secondary coil 106. The whole process does not
need to move the control rod, which can greatly reduce
the operator’s operation amount, reduce the risk of hu-
man failure, reduce the risk of communication failure, and
greatly improve work efficiency and safety.

Embodiment

[0027] On the basis of the above-mentioned embodi-
ment, the primary coil 103 and the secondary coil 106 of
the rod position probe 10 of the nuclear power plant re-
actor control rod addressing device of this embodiment
are coaxially disposed, and the primary coil 103 is con-
nected to the AC power supply through the connector
102.
[0028] In the addressing process, a sine wave alter-
nating current is supllied to the primary coil 103 in this
embodiment. The primary coil 103 generates a second
induced magnetic field when being energized by the AC
power supply. The secondary coil 106 generates a sec-
ond induced voltage under the action of the second in-
duced magnetic field. The second induced voltages gen-
erated by the secondary coils 106 of all rod position
probes 10 are recorded. Further, the driving power se-
lectively turns on one of the lifting coils LC, that is, all
other control rods except the control rod to be tested are
blocked. One of the lifting coils LC is selected and input
with a preset test current, for example, a preset test cur-
rent of 41.6A. The lifting coil LC generates a first induced
magnetic field under the action of the preset test current.
Meanwhile, the secondary coil 106 arranged coaxially
with the lifting coil LC generates a first induced voltage
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under the action of the first induced magnetic field. Sec-
ondary coils 106 of the other rod position probes 10 ar-
ranged on different axis from the lifting coil LC generate
induced voltages under the action of the first induced
magnetic field. However, the effect of the magnetic field
is greatly weakened due to the different axis and the long
distance. Therefore, the induced voltages are much
smaller than the first induced voltage. After the test is
finished, the voltage detector can complete the address-
ing of the control rod by detecting the first induced voltage
and the second induced voltage, that is, the addressing
of the control rod is completed based on the difference
between the first induced voltage and the second induced
voltage.
[0029] Further, the above-mentioned operations are
repeated to complete the addressing of all control rods.
[0030] In this embodiment, the addressing of the con-
trol rod is completed based on the difference between
the first induced voltage and the second induced voltage.
The whole process does not need to move the control
rod, which greatly reduces the operator’s operation
amount, reduces the risk of human failure, reduces the
risk of communication failure, and greatly improves work
efficiency and safety.
[0031] In some embodiments, the rod position probe
10 of the nuclear power plant reactor control rod address-
ing device further includes one or more auxiliary coils
107 which are coaxially disposed with the primary coil
103, and the auxiliary coils 107 are connected to the AC
power supply. The auxiliary coil 107 generates a third
induced voltage under the action of the second induced
magnetic field. The AC power supply adjusts the output
current according to the third induced voltage.

Embodiment

[0032] As shown in Fig. 3, the nuclear power plant re-
actor control rod addressing method of this embodiment
is applied to the above-mentioned nuclear power plant
reactor control rod addressing device. A structure of the
addressing device for the control rod of the nuclear power
plant reactor may refer to the above-mentioned embod-
iments. Specifically, the addressing method for the con-
trol rod of the nuclear power plant reactor includes:

S301, energying one lifting coil LC by a driving pow-
er, and generating a first induced magnetic field by
the one lifting coil LC. The energying one lifting coil
LC by the driving power includes energying one lift-
ing coil LC by the driving power and inputting with a
preset test current, that is, blocking all other control
rods except the control rod to be tested, and inputting
with a preset test current, for example, a preset test
current of 41.6A.
S302, generating a first induced voltage by the sec-
ondary coil 106 of the rod position probe 10 under
the action of the first induced magnetic field. The
secondary coil 106 arranged coaxially with the one

lifting coil LC generates a first induced voltage under
the action of the first induced magnetic field. Sec-
ondary coils 106 of the other rod position probes 10
arranged on different axis from the one lifting coil LC
generate induced voltages under the action of the
first induced magnetic field. However, the effect of
the first magnetic field is greatly weakened due to
the different axis and the long distance between the
other rod position probes 10 and the one lifting coil
LC. Therefore, the induced voltages are much small-
er than the first induced voltage.
S303, detecting the first induced voltage by the volt-
age detector to complete the addressing of the con-
trol rod. The voltage detector may determine whether
the secondary coil 106 corresponds to the energized
lifting coil LC by detecting the magnitude of the first
induced voltage. The secondary coil of which the first
induced voltage is much larger than other induced
voltages is the coil corresponding to the lifting coil
LC. Then, it can be determined that whether the rod
position probe 10 corresponds to the driving coil 30,
so that the addressing of the control rod is completed.

[0033] In some embodiments, the detecting the first
induced voltage by the voltage detector to complete the
addressing of the control rod includes:
Determining whether the first induced voltage is larger
than a preset induced voltage. The preset induced volt-
age is less than the induced voltage generated by the
secondary coil 106 which is coaxial with the lifting coil
LC. Meanwhile, the preset induced voltage is larger than
the induced voltage generated by an adjacent secondary
coil 106 which is not coaxial with the lifting coil LC.
[0034] If the first induced voltage is larger than the pre-
set induced voltage, it is confirmed that the rod position
probe 10 corresponds to the lifting coil LC.
[0035] If the first induced voltage is not larger than the
preset induced voltage, it is confirmed that the rod posi-
tion probe 10 does not correspond to the lifting coil LC.
[0036] Further, repeating the above-mentioned oper-
ations to complete the addressing of all control rods.
[0037] In this embodiment, a preset test current is ap-
plied to the lifting coil LC to generate a first induced mag-
netic field, and then the addressing of the control rod is
completed according to the induced voltage generated
by the secondary coil 106. The whole process does not
need to move the control rod, which greatly reduces the
operator’s operation amount, reduces the risk of human
failure, reduces the risk of communication failure, and
greatly improves work efficiency and safety.

Embodiment

[0038] As shown in Fig. 4, on the basis of the above-
mentioned embodiment, the nuclear power plant reactor
control rod addressing method of this embodiment, be-
fore energying one lifting coil LC by the driving power,
further includes:

7 8 



EP 3 836 163 A1

7

5

10

15

20

25

30

35

40

45

50

55

S401, energying the primary coil 103 of the rod po-
sition probe 10 by the AC power supply, and gener-
ating a second induced magnetic field by the primary
coil 103. Since the primary coil 103 and the second-
ary coil 106 are coaxially arranged, the secondary
coil 106 may generate an induced voltage under the
action of the second induced magnetic field.
S402, generating a second induced voltage by the
secondary coil 106 under the action of the second
induced magnetic field, recording the second in-
duced voltages generated by all the secondary coil
106 of the rod position probe 10.
S301, energying one lifting coil LC by a driving pow-
er, and generating a first induced magnetic field by
the one lifting coil LC. The energying one lifting coil
LC by the driving power includes energying one lift-
ing coil LC by the driving power and inputting with a
preset test current, that is, blocking all other control
rods except the control rod to be tested, and inputting
with a preset test current, for example, a preset test
current of 41.6A.
S302, generating a first induced voltage by the sec-
ondary coil 106 of the rod position probe 10 under
the action of the first induced magnetic field. The
secondary coil 106 arranged coaxially with the lifting
coil LC generates a first induced voltage under the
action of the first induced magnetic field. Secondary
coils 106 of the other rod position probes 10 arranged
on different axis from the lifting coil LC generate in-
duced voltages under the action of the first induced
magnetic field. However, the effect of the magnetic
field is greatly weakened due to the different axis
and the long distance between the lifting coil LC and
the other rod position probes 10. Therefore, the in-
duced voltages are much smaller than the first in-
duced voltage.
S403, detecting the first induced voltage and the sec-
ond induced voltage by the voltage detector to com-
plete the addressing of the control rod. That is, the
addressing of the control rod is completed based on
the difference between the first induced voltage and
the second induced voltage. The secondary coil of
which the difference between the first induced volt-
age and the second induced voltage is much larger
than other induced voltages, is the coil correspond-
ing to the lifting coil LC. Then, it can be determined
that whether the rod position probe 10 corresponds
to the driving coil 30.

[0039] Further, in the nuclear power plant reactor con-
trol rod addressing method of this embodiment, after the
generating the second induced voltage by the secondary
coil 106 under the action of the second induced magnetic
field, the method further includes:
Generating a Gray code according to the second induced
voltage, and determining the corresponding rod position
of the rod position probe 10.
[0040] Further, repeating the above-mentioned oper-

ations to complete the addressing of all control rods.
[0041] For example, an actual measurement test is ap-
plied for a rod bundle 1 and a rod bundle 2. During the
test, when the control rods are in step 5, two adjacent
control rod bundles 1 and 2 in spatial arrangement are
selected. A terminal 10 and a terminal 1 of a MCP22
module are connected to a recorder. A lifting coil LC of
the rod bundle 1 is energized with a large current of 41.6A.
Then, the induced potential of the secondary coil 106 of
the MCP22 module of rod bundle 1 changes about 500m
V. Induced potential change of the secondary coil 106 of
the rod bundle 2 is below 10uV. The order of magnitude
difference is directly reflected on the chart, that is, the
change in the rod bundle 1 is very obvious, and the
change in the rod bundle 2 is substantially unchanged.
As shown in Fig. 6, the upper curve represents the rod
bundle 1, and the lower curve represents the rod bundle
2.
[0042] In this embodiment, the addressing of the con-
trol rod is completed by the difference between the first
induced voltage and the second induced voltage. The
whole process does not need to move the control rod,
which greatly reduces the operator’s operation amount,
reduces the risk of human failure, reduces the risk of
communication failure, and greatly improves work effi-
ciency and safety.

Embodiment

[0043] As shown in Fig. 5, on the basis of the above-
mentioned embodiments, in the nuclear power plant re-
actor control rod addressing method of this embodiment,
the method further includes feedback adjustment oper-
ations of the AC power supply as below.
[0044] S501, energying a primary coil 103 of the rod
position probe 10 by the alternating current (AC) power
supply, and generating a second induced magnetic field
by the primary coil 103 of the rod position probe 10.
[0045] S502, generating a third induced voltage by an
auxiliary coil 107 of the rod position probe 10 under the
action of the second induced magnetic field.
[0046] S503, the AC power supply adjusting its output
current according to the third induced voltage.
[0047] In some embodiments, it was successfully ap-
plied in the overhaul of Hongyanhe Nuclear Power Plant
203. The entire addressing test was completely complet-
ed by an instrument control personnel. During the proc-
ess of the addressing test, the control rod was not lifted.
The total duration was about 1 hour. The effect was re-
markable and fully achieved the expectation. It saves 6
hours of overhaul construction period, saves labor hours
from 4 to 19 hours multiplied by 4 people, reduces the
risk of control rod addressing test communication failure,
and improves the unit status and core reactivity control
level during the overhaul. Thereby, the safety operation
level and economy of the unit benefit is improved.
[0048] The various embodiments in this specification
are described in a progressive manner. Each embodi-
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ment focuses on the differences from other embodi-
ments, and the same or similar parts between the various
embodiments may be referred to each other. For the de-
vice disclosed in the embodiment, since it corresponds
to the method disclosed in the embodiment, the descrip-
tion is relatively simple, and the relevant parts can refer
to the description of the method part.
[0049] Professionals may further realize that the units
and algorithm steps of the examples described in the
embodiments disclosed in the present specification may
be implemented by electronic hardware, computer soft-
ware, or a combination of both. In order to clearly illustrate
the possibilities of hardware and software, interchange-
ability, in the above description, the composition and op-
erations of each example have been described generally
in terms of function. Whether these functions are execut-
ed by hardware or software depends on the specific ap-
plication and design constraints of the technical solution.
Professionals and technicians may use different meth-
ods for each specific application to implement the de-
scribed functions, but such implementation should not
be considered as going beyond the scope of the present
disclosure.
[0050] The operations of the method or algorithm de-
scribed in combination with the embodiments disclosed
herein may be implemented by hardware, a software
module executed by a processor, or a combination of the
two. The software module may be placed in a random-
access memory (RAM), an internal memory, a read-only
memory (ROM), an electrically programmable ROM, an
electrically erasable programmable ROM, a register, a
hard disk, a removable disk, a CD-ROM, or in any other
form of storage medium known in the technical field.
[0051] The above-mentioned embodiments are only to
illustrate the technical concept and features of the
present disclosure, and their purpose is to enable those
familiar with the art to understand the content of the
present disclosure and implement them accordingly, and
cannot limit the protection scope of the present disclo-
sure. All equivalent changes and modifications made to
the scope of the claims of the present disclosure shall
fall within the scope of the claims of the present disclo-
sure.

Claims

1. A nuclear power plant reactor control rod addressing
device, comprising a plurality of control rods, a driv-
ing power, lifting coils LC, and a voltage detector;
wherein the control rod comprises a rod position
probe (10) and a rod stroke cover (20); the rod po-
sition probe (10) and the lifting coils LC are disposed
on the rod stroke cover (20), and the rod position
probe (10) and the lifting coils LC are coaxially dis-
posed; the rod position probe (10) comprises a sec-
ondary coil (106);

the driving power is respectively connected to
each of the lifting coils LC; the voltage detector
is respectively connected to the secondary coil
(106) of each of the rod position probes (10); and
the driving power is configured to selectively en-
ergize one lifting coil LC, such that the one lifting
coil LC generates a first induced magnetic field,
and the secondary coil (106) arranged coaxially
with the one lifting coil LC generates a first in-
duced voltage under the action of the first in-
duced magnetic field; the voltage detector is
configured to detect the first induced voltage to
complete addressing of the control rod.

2. The nuclear power plant reactor control rod address-
ing device as claimed in claim 1, wherein the rod
position probe (10) further comprises a primary coil
(103) which is coaxially disposed with the secondary
coil (106); and
the primary coil (103) is configured to generate a
second induced magnetic field when energized by
an AC power supply such that the secondary coil
(106) generates a second induced voltage under the
action of the second induced magnetic field; and the
voltage detector is configured to detect the first in-
duced voltage and the second induced voltage to
complete the addressing of the control rod.

3. The nuclear power plant reactor control rod address-
ing device as claimed in claim 2, wherein the rod
position probe (10) further comprises an auxiliary coil
(107); the auxiliary coil (107) is coaxially disposed
with the primary coil (103); the auxiliary coil (107) is
connected to the AC power supply; and
the auxiliary coil (107) is configured to generate a
third induced voltage under the action of the second
induced magnetic field, and the AC power supply
adjusts its output current according to the third in-
duced voltage.

4. The nuclear power plant reactor control rod address-
ing device as claimed in claim 1, wherein the voltage
detector is an MCP22 encoding module; and a ter-
minal 10 of the MCP22 encoding module is connect-
ed to the secondary coil (106).

5. A nuclear power plant reactor control rod addressing
method, wherein the method comprises:

a driving power energizing one lifting coil LC,
and the one lift coil LC generating a first induced
magnetic field;
a secondary coil (106) of a rod position probe
(10) generating a first induced voltage under the
action of the first induced magnetic field;
completing addressing of the control rod by a
voltage detector detecting the first induced volt-
age.
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6. The method as claimed in claim 5, wherein the driv-
ing power energizing one lifting coil LC comprises:
the driving power energizing the one lifting coil LC
by inputting a preset test current.

7. The method as claimed in claim 5, wherein the com-
pleting addressing of the control rod by a voltage
detector detecting the first induced voltage compris-
es:

determining whether the first induced voltage is
larger than a preset induced voltage;
if the first induced voltage is larger than the pre-
set induced voltage, confirming that the rod po-
sition probe (10) corresponds to the one lifting
coil LC; and
if the first induced voltage is not greater than the
preset induced voltage, confirming that the rod
position probe (10) does not correspond to the
one lifting coil LC.

8. The method as claimed in claim 5, wherein before
the driving power energizing the one lifting coil LC,
the method further comprises:

the primary coil (103) of the rod position probe
(10) being energized by an AC power supply
and generating a second induced magnetic
field; and
the secondary coil (106) generating a second
induced voltage under the action of the second
induced magnetic field;
wherein the completing addressing of the con-
trol rod by a voltage detector detecting the first
induced voltage comprises: completing ad-
dressing of the control rod by the voltage detec-
tor detecting the first induced voltage and the
second induced voltage.

9. The method as claimed in claim 8, wherein after the
secondary coil (106) generating the second induced
voltage under the action of the second induced mag-
netic field, the method further comprises:
generating a Gray code according to the second in-
duced voltage and determining a corresponding rod
position of the rod position probe (10).

10. The method as claimed in claim 5, wherein the meth-
od further comprises:

the primary coil (103) of the rod probe (10) being
energized by an AC power supply and generat-
ing a second induced magnetic field;
an auxiliary coil (107) of the rod probe (10) gen-
erating a third induced voltage under the action
of the second induced magnetic field; and
the AC power supply adjusting its output current
according to the third induced voltage.
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