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Fig. 1

Topology of the rotational speed measurement system
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Fig. 3 Composition of speed measurement box
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Fig. 4 Composition of speed measurement cabinet
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Fig. 5 Monitoring image of speed measuring cabinet touch screen
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Fig. 6 Operation screen of speed measurement system
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Fig. 10 Unloading electric valve control program

%3 p0011 IhAEBR (G_VALVE_ALL) % N\ H 5 #0388
Table 3  Description of p0011 function block (G_VALVE_ALL)

EAS i B B
JXOI_Z10101_Z. PV WAZH 1ML 1 2% 2SX01 B gl R A
JXSI_Z10101_Z. PV WA 1HLA 1 %% ZSX01 HL 3 R 2
JX00_710101_Z. IN HWASH FIF 1 LA ZSX01 H 3 i
JXSO_Z10101_Z. IN HWAS L FeMl 1ML 1 % ZSX01 AL

G_VALVE_ALL TF 2% vy, 18] By i e Pl 1 HLAL 1 G B i I LG

4 i

WU ) S i R AR Ge FRUE [ 2 40 8
TR S SEBLT O RRBEAIL GG - AR 1) 1
Ak 5 SR A I AR Al 15 1) 41 R AL JE RS E AL
BRI AR A BIN BLAIR E H E A
5 A TN AT DAE AR AL TARRAS .
T AE SR BN IR BE ML 2 4, B 30 i R
BNk s 5 W (S 5 ki 4 DCS #%6.,DCS &
Gt & SO IR AT ORI R A R
TREBIL PR 09 AR A J5 . PR AP A e ML B0 52 30136 , i O
A PR AR E IB AT » T DR TIE 7™ it 2 FE AN 25

RS E ¢

(1 0, st e, Jo B B, 267 Ge [l 32 3R AY B 00 S BEK

sre il LT]. 7 RE B 2 BOR, 2022, 56 (8):
1714-1720.
SUN Wang, PAN Jianxiong, ZHOU Mingsheng, et
al. Separation and preparation of *Ge isotope by
centrifuge cascade [J]. Atomic Energy Science and
Technology, 2022,56(8):1714-1720(in Chinese) .
(2] #NE W, R, i a e, 25 LA DO SR Ak 85 o A BT S
LB Ge [F AL R L ARBESE [T]. WAL, 2021, 34
(5):475-479.
SUN Qiming, ZHOU Mingsheng, PAN Jianxiong, et
al. Technical study on centrifugal separation of " Ge
isotope with germanium tetrafluoride as processing
gas[J] . Journal of Isotopes, 2021, 34(5) :475-479 (in
Chinese) .
(3] k. sh Al d S oo i g [T # mg Tl Bl
HAR2EBE 4, 2013,13(1) :1028-1034.



66

Ve

%

% 44 %

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

(12]

ZENG Tie. Uranium and uranium enrichment and its
methods[J]. Journal of Hunan Industry Polytech-
nic, 2013,13(1):1028-1034(in Chinese) .
KT, 5K R E Al L 3 43 B R LR 2347 (] 1]
1% ,2023,36(2):117-126.
GUAN Ningxin, ZHANG Rong. Analysis of patents
on separation technologies for stable isotope [J].
Journal of Isotopes, 2023, 36 (2):117-126 (in Chi-
nese) .
H B [ A 2R s i BT B L) [T Ak 2
S, 1990,12(1) 1 17-25.
XIAO Xiaoan. Present status and future prospect of
isotope separation( | ) [J]. Journal of Nuclear and
Radiochemistry, 1990,12(1) :17-25(in Chinese) .
IR DCS FE M RGEAE" Ge AL R B0 43 B T
iR ] w06, 2023, 42(1) 146-54.
JIAO ZhenHua. Application of DCS control system
in *Ge isotope centrifugal separation plant[]J]. Ura-
nium Mining and Metallurgy, 2023, 42 (1) :46-54 (in
Chinese) .
FAB R, A by, R AR . B0 A B R W) AL R SR
W5 [J] . M %, 2010, 23(3) : 134-138.
ZHOU Mingsheng, XU Yanbo, CHENG Weina. Ex-
perimental study on the germanium isotopes separa-
tion by centrifugation[J] . Journal of Isotopes, 2010,
23(3):134-138(in Chinese).
FEYRAE . L BE T AR Ge R K T2 B K
FEHRALALLT] . #9715, 2025, 44(2) : 109-118.
JIAO ZhenHua. Application and control optimiza-
tion of electric control valve in " Ge isotope process
[J].Uranium Mining and Metallurgy, 2025, 44 (2) :
109-118(in Chinese).
TR A, Dhk A, AR, 45 — b IR F 56 3 EE 2 )
7] MR 4, 1998, 12(2) :295-298.
ZHANG Tiejun, MA Tiehua, ZU Jing, et al. A rota-
tional speed measurement method with hall switch
[J].Journal of Test and Measurement Technology,
1998,12(2):295-298(in Chinese).
FHIT, PhE 4 R A0 g A A i T e & (T
LR 4], 2008, 29(6) : 1300-1305.
WANG Mingshun, SHEN Mouquan. Virtual coder
design&.rotation speed measurement [J]. Chinese
Journal of Scientific Instrument, 2008, 29(6) : 1300-
1305(in Chinese).
WA . 2 0SB0 L B 4 R i i (D]
222K S, 2015,
e 2F RO, X 2%, A5 3 Ol AT 8 00 R R

[13]

[14]

[15]

[16]

[17]

[18]

RLALEL S U =[] ) 38k A 3h 1k, 2005, 27 (6):
47-50.

CHEN Bingya, GENG Maopen, LIU Ying, et al.
High precision of rotation speed measuring based
on photo-electricity coder[]J]. Manufacturing Auto-
mation, 2005, 27(6) :47-50(in Chinese).

RS, AN IE BT STC89CH1RC 1y % 3k Ml 1t R
GLvcit [J]. 3% = W I 55 L Bl A AR i, 2007
(4):84-87.

YAO Rongbin, SUN Hongbin. The design of rota-
tion rate measurement system based on
STC89C51RC[J]. Journal of Lianyungang Teach-
ers College, 2007 (4) :84-87(in Chinese) .

EEMH, KRB ARME, &Ry —5 5 F il
wRGEWEJ]. B3k 510K, 2020, 35 (6):
92-96.

WANG Xuemei, ZHU Biwei, ZHU Jialiang, et al.
Research of reactor coolant pump speed measure-
ment system in HPR1000 nuclear power plant[]J].
Automation & Instrumentation, 2020, 35(6):92-96
(in Chinese) .

BX/NEE . AE T DSP Ry R B L PLEL N = R Y
BT]. B AR HL, 2020, 51(13) :168-170+178.
ZHAO Xiaoxia. Design of high precision motor
speed measurement system based on DSP[]]. Chi-
na Southern Agricultural Machinery, 2020, 51
(13):168-170+178(in Chinese).

sk BT Visual Basic i HLHLEL #0002 & 4 ik
D AR =R (B ARERD, 2011, 21(2)
40-44.

ZHANG Jianzhong. A measuring system for motor
rotation speed based on Visual Basic[J].Joumal of
Hefei University (Natural Sciences), 2011,21(2):
40-44 (in Chinese).

UMD AR T G B e DL D & R 4
BT B HLIK, 2006, 27(3) : 377-379.

HE Gulfang, JIANG Huajun. Design of motor
speed measurement system based on giant magneto
resistive[J]. Coal Mine Machinery, 2006, 27 (3):
377-379(in Chinese).

35 BRI BEOR TS S LB 0 ML LR G I
BRI IEEL ] . BRI, 2018, 45(6) : 16-18.
YE Jing, HUANG Lijie, HUANG Tianhao, et al.
Discussion on speed measurement method of cen-
trifuge non-observation hole [ J]. Shanghai Meas-
urement and Testing, 2018, 45(6):16-18 (in Chi-

nese) .



% 34 BRE BANEENFTRAELE Ge AL H 5 B P oot B A 67

[19] TI&W AEW, BME BEEOVEENE R fuges [J]. China Measurement & Test, 2017, 43
Gt [J] . CREOAR 5L K47, 2012(8) : 81-83. (11):70-73-+101(in Chinese).
JIA Xinhao, GU Yuhai, GAO Jinhong. Centrifuge [21] o ZEWE, E vif, £ 48, 5. & H K R A i pLAs
speed precision measurement system [J]. Instru- W Z 2% 1 5E N R I [J]. S A% 3, 2020, 50
ment Technique and Sensor, 2012 (8): 81-83 (in (10):16-22.
Chinese) . HE Yanzhao, WANG Zhenyan, WANG Jinxia, et
[20] 2L, 250 (e s, & . % =X B L AL 56 di T al. Speed observation for high-speed permanent
R RG] P ENER, 2017,43(11) :70-73-+101. magnet synchronous motor with model reference a-
LI Hong, LI Guang, FU Xiaoyun, et al. Speed daptive system [J]. Electric Drive, 2020, 50 (10):
measurement test system of closed medical centri- 16-22(in Chinese).

Improved Application of Stable Rotation Machine Speed Measurement
System in 7*Ge Isotope Separation

JIAO ZhenHua
(Cangzhou Nuclear Fuel Co., Ltd., CNNC, Cangzhou 061001, China)

" Ge isotopes is the stable

Abstract: The core equipment of the stable rotation method for separating
rotation machine. The normal and stable operation of the stable rotation machine is a key element to
ensure the smooth progress of the entire production process. The main indicator for measuring the
normal operation of the stable rotation machine is whether the speed of the stable rotation machine per
minute is within a reasonable range, which is monitored by the stabilizer speed measurement system.
Since the official launch of the speed measurement system, its performance in monitoring the speed
and friction power consumption of the stable rotation machine has been outstanding. However, there
is a drawback that when the system detects abnormal speed data of the stable rotation machine, it fails
to automatically trigger the program to protect the stabilizing machine. In response to this deficiency,
this article elaborates on the various functions of the speed measurement system, delves into the prob-
lem of the speed measurement system being unable to automatically execute protection programs when
monitoring abnormal situations in the stable rotation machine, realizes the data communication doc-
king between the speed measurement system and the DCS system based on MODBUS/TCP protocol,
and completes the corresponding configuration programming work in the DCS system. After using the
improved rotating speed measurement system, once the system detects fault protection signals such as
single unit out of step/group out of step, single unit damage/group damage in the stabilizing machine,
these signals will be transmitted in real time to the DCS control system. The DCS system immediately
issues an accident alarm and activates the protection interlock program, successfully solving the prob-
lem of the speed measurement system being unable to protect the stabilizing machine in abnormal situ-
ations, effectively preventing damage to the stable rotation machine, and improving the safety per-
formance of the system.

Key words: " Ge isotope; speed measurement system; stable rotation machine; DCS system; protec-

tion interlock program
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